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Major Plant Sections 

A. Containment Spray System 

BL Standby Gas Treatment System (Boiling Water Reactor) 

C. Containment Isolation Components 

Di. Emergency Core Cooling System (Pressurized Water Reactor) 

D2. Emergency Core Cooling System (Boiling Water Reactor) 

E. Fan Cooler System -



A Containment Spray System 

A. 1 Containment Spray System 

A.1.1 Piping and Fittings up to Isolation Valve 

A.1.2 Flow Orifice/Elements 

A.1.3 Temperature Elements/Indicators 

A.1.4 Bolting 

A.1.5 Eductors 

A.2 Header and Spray Nozzles System 

A.2.1 Piping and Fittings 

A.2.2 Flow Orifice 

A.2.3 Headers 

A.2.4 Spray Nozzles 

A.3 Chemical Addition System 

A.3.1 Piping and Fittings 

A.3.2 Storage Tank 

A.4 Pumps 

A.4.1 Bowl/Casing 

A.4.2 Bolting 

A.5 Valves (Hand, Control, Check, Motor-Operated) 
(in Containment Spray System) 

A.5.1 Body and Bonnet 

A.5.2 Bolting 

A.6 Valves (Hand, Control) 
(in Header and Spray Nozzle System) 

A.6. 1. Body and Bonnet
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A.6.2 Bolting

A.7 Containment Spray Heat Exchanger 

A.7.1 Bonnet/Cover 

A-.7.2 Tubing 

A.7.3 Shell 

A.7.4 Case/Cover 

A.7.5 Bolting
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A Containment Spray System (Pressurized Water Reactors)

System, Structures, and Components 

The system, structures, and components included in this table comprise the containment 
spray system for pressurized water reactors (PWRs) designed to limit the pressure and 

temperature of the containment atmosphere following a design basis- event, and to remove 
heat from the reactor coolant system (RCS) during plant cooldown and to maintain the RCS 

temperature during plant shutdown. Spray systems using borated water and NaOH solutions 

are reviewed. The system consists of piping, valves, flow elements and orifices, pumps, 

spray nozzles, eductors, containment spray system heat exchanger (some plants), and 

chemical addition 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 containment spray 

system outside the containment are classified as Group B Quality Standards and those inside 

the containment and up to the isolation valve are classified Group A Quality Standard. The 
aging management programs for the residual heat removel (RHR) heat exchanger, refueling 
water tank, and shutdown coolers are reviewed in Table V Dl, and for the containment 
isolation valves in Table V C.  

The pumps and valves internals are considered to be active components. They perform their 

intended functions with moving parts or with a change in configuration and are not subject 

to aging management review pursuant to 10 CFR 54.21(a)(1)(i).  

System Interfaces 

The systems that interface with the containment spray system are the emergency core 

cooling or safety injection system (Table V D1), coolant storage/refueling water system 

(Table VII E4), open- and closed-cycle cooling water system (Tables VII C1 and C2), 

containment isolation components (Table V C), and fan cooler system (Table V E).
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V ENGINEERED SA)3.•ET-f FEATURES 
A. CON7.I:` ''i•T :PRAY SYSTEM (Pressurized Water Reactor) 

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

A. 1. 1 Containment -i ,j>Yg and Stainless hemically Local Loss of 
thru Spray System I F7.tin up to Steel (SS) reated Material 
A. 1.3 Isolation rated 

Valve, Flow ater at 
Orlflce/ aximum 
Elements. esign 
Temperature [emperatur 
Elements/ of =205WC 
Indicatois

Aging , 
WIechanis|

I -.- �- 4
Pitting and 
Crevice 
Corrosion

________________ I J. &

References

Plant Technical 
Specifications.  
EPRI TR- 105714.
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Water Reactor)

with ASME Section XI (edition sp-•ifled 
in 10 CFR 50.55a). Table V -1./ 
examination category C-Irforpressure/ 
retalnlng Class 2 compodents. Water/

"mistry program r miniming 
purities by mo oring and 

tanin r chemistry 
tditions on guidelines of EPRI / 

-10571 or primary water cheml 
I p technical specifications •Sr( 
Ueieg water storage tank water

.1-II-

#1/u

Evaluation and Technical

measures to mitigate crevice or pitting corrosion and 
Inservice Inspection (ISI) to monitor the effects of 
corrosion on the intended function of containim I 

system components. (2) Preventive Actions: clI 

halogens. sulfates. and oxygen in the pr ter t( 
than 0.05 5 . res 

op n, monitor an control of ch t: 

c nshut down mitigate potential pitting and c 
corrosion.

monitoe Te monitors the effects of 
corrosion by con of syst water chemistry and by 
d tection of co t 1 y inservice inspection (ISI).  

"ction emiem of ASME Section XI specify visual 
T2- tion during system leakage and 

hydros c tests of all pressure retaining Class 2 
com ents required to operate or support the safety 

on according to Table IWC 2500-1 cateo C-H.  

component due to corrosion would result in leakage 
coolant However. a one-time inspection of rep tative 
sample of the system population and most -tible 
locations in the system should be conduct o ensure that 
significant degradation is not d the 
component intended function will maintained during 
the extended period. Follow up ons are based on the 
inspection results and plantihnical specification.  
Inspection is performed cordance with the 
r ents ofASME e, 10CFR50 Appendix B. and 
ASTM standards. us' a variety of nondestructive 
techniques inclu • visual, ultrasonic, and surtace 
techniques. tion of susceptible locations is based on 
severty • o , im ofsrvice. an lowest .desgn 

is ccted prior to plant startup following each refueling 
O•e, and bdottiC test at or near the-end of each_

"should be use to dictat the frequeny of future 
Inspection. (6) Accetance Citeraw Any 
conditions that may be detected during the I and 
hydrostatic tests are evaluated in accor with IWC

3100 and acceptance standards of 1Wand IWB-3516 
for Class 2 components. (7 Co Action' Prior to 
service, corrective measures eeded to meet the 
requirements of IWB-3 14 d 1WA-5250. Repairs are in 
conformance with W 0 and replacement according to 
IWA-7000. (8 & Process and 
A is Site QA procedures. review and 
appr ocesses, and administrative controls are 

dix B to 10 CFR 50 and will ncontinue to be adequate I •e: L:r "/.OA,71-55 ell oa•lZ•
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Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References

Containment 
Spray System

Piping and 
Fittings up to 
Isolation 
Valve

Themically 
ýreated 
3orated 
Vater at 
daxlmum.  
)esign 
remperatur 
of=2050C

Crack 
Initiation 
and Growth Corro io 

Crac 
(SCC)

1z9)o aitieft 
Reg. Guide i.44 4, 
NRC IN 79-19.  
NRC IN 80-38.  
NRC IN 84-18.  
NRC IN 91-05.  
NRC IN 94-63.  
NRC IN 97-19.  
EPRI TR- 105714.  
Plant Technical 
Specifications.
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V ENGINEERED SAFETY FEATURES 
A. CONTAnIMENT SPRAY SYSTEM (Pressurized Water Reactor]

A..1 Stainless 
Steel (SS)

/
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V ENG•iEERED SAFETY FEATURES 
A. CONTAINMENT SPRAY SYSTEM (rssi Water Reactor)

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

EApcrience: Corrosion rated d ga not been 
S~reported for conitainmeantsy-$ components, but 

S/ •cracking has • •aety-relatedd jSS piping .systems

I.

measures to mitigate stress corrosion cracking t.CC) o 
stainless steel (SS) and inservice inspection (ISI) t 

onitor the effects of SCC on the intended n of 
"co tainment spray system components. tizve 
Actions: Selection of material in co ece with the 
guldelines of Regulatory Guide (R.44 prevents or 

••he primary water to les r.05, 0.05. and 0.005 ppm.  

\rspcivl. uin pe on ndmntor adconrlo 
frater~~ c e styd hudown,ý mdigt p tnta of 
ate S . Conro = 2 --.- sufts andwgn n

Mln es ýFgt~ 
,to avoid sensitization of stainless e 
and, based on plant specliai 
inservice inspection In cof cc 
with ASME Section Ml( o specified 
in 10 CFR 50.55a), Table C 2500-1, 
examination category -F-1 for 
pressure retaining Ids in Class 2 
stainless steel p g. Water chemistry 
program for impurities by 
monitoring d maintaining water 
chemis nditions based on 
guid of EPRI TR-105714 for 
prim water chemistry and plant 
t cal specifications for refueling 

I wamehmtty

Section X[, or any other formal program approved e _ 

NRC. (4) Detection of Aging E~ffects: Degradati flpiping 
and fittings due to SCC can not occur with p ack 

-initiation; inspection schedule assures ection of cracks 
before the loss of intended functio e piping.  
(5) Monitoring and Trending: *nschedule in 
accordance with IWC-2400 uld provide timely detection 
of cracks. System I t is conducted prior to plant 
startup following refueling outage. and hydrostatic 
test at or near d of each inspection interval

(6) Accept Any SCC degradation is evaluated 
in acco with IWC-3100 by comparing ISI results with 
the tance standards of IWC-3400 and IWC-3514.  
S lementary surface examination may be performed on

volumetric examination. (7) Corrective Actions. Repairs 

are in conformance with IWA-4000. replacement according 

to IWA-7000, and reexamination in accordance

6;0 
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-X W- mFU U ects of SCC on the in 
of the piping by control of system water chemistry and 

detection and sizing of cracks by ISI. Inspection
requirements of IWC 2500-1 category C-F-I for 

circumferential and longitudinal wel each pipe or 
branch run NPS 4 or larger. vol c and surface 
examination of ID region, surface examination of OD 

surface. Surface tion is conducted for 

circumferential ongitudinal welds in each pipe or 

branch run than NPS 4. Requirements for training 

and q tion of personnel and performance 
d tration for procedures and equipment arc In



V ENGUCEERED SAFETY FEATURES 
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

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

A. 1.4 Containment Bolting Carbon ir, Loss of Corrosion/ NRC GL 88-05.  
Spray System Steel (CS). g Material Boric Acid ASME Section XI.  

Low-Alloy hemicaUy Wastage of 1989 Edition.  
Steel (LAS) eated External NRC IN 86-108 S3.  

rated Surfaces Plant Technical 
rater Specifications.
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V ENGINEERED SAFETY FEATURES 
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor) 

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

(continued from previous page) 
with requirements of IWA-2200. (8 & 9) Co•firmation 
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) Opeating Experience: Although the primary pressure 
boundary piping of PWRs has generally not been found to be 
affected by SCC because of control of primary water 
chemistry, cracking has occurred in safety inje s 
"(IN 97-19 and 84-18). charging pump casing dding (INs 
80-38 and 94-63), instrument nozzles in ety injection A011 
tanks (IN 91-05). and safety-related SS p •ing systems 
which contain oxygenated. sta ntially -V 
stagnant borated water (IN 97- • 

Implementation of NRC Generic Letter (1) Scope of Program: The s guidance of Ge c Letter No 

88-05 and, based on plant (GL) 88-05 provides assuran that a prog been 
specifications, inservice inspection in Implemented consisting of stematic m ures to ensure 
conformance with ASME Section XI that the effects of corrosion used by eGWAm iF /1) 
(edition specified in 10 CFR 50.55a). containing boric acid d not lead t egradation and 
Table IWC 2500-1. examination provides assurance the reactor 
category C-H for pressure retaining •etdwr will have extremely low probability of 
Class 2 components. abnormal leakage. pidly propagating failure, .or Sm...P / 

rupture. The pro includes (a) det on of 
principal location, ) examinatior equirements and 
procedures for Ioca small . and (c) engineering 
evaluations and e ons. (2) Pre~entive Actions.  
Minimizing rea r leakage by frequent 
monitoring of e locations where potential leakage could 
occur and r the leaky components as soon as 
possible. pr or mitigate boric acid corrosion.  
(3) PMonitored gnspected:7. Th¶ nitors 
the effects of bo cacid corrosion on thea nded function 
of the component tection of e by 
Inservice Inspecton (I . Inspection requirements of 
ASME Section~a Ivsual VT-2 (IWA-5240) 
examination during syst eakage t•s:j syst• m 
hydrostatic test of all press etii~ 2 
components required to operate oth 
function up to and including the first normally closed 
valve, according to Table IWC 2500-1 category C-H.  
(4) Detection of Aging E'ffects: Degradation of the 
component due to boric acid wastage can not occur without 
leakage of coolant containing boric acid- extent and 
schedule of inspection assure detection of leakage before 
the loss of intended function of the component 
(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. and hydrostatic test it or 
near the end of each Inspection interval. (6) Acceptante 
Criteria: Any relevant conditions that may be detected 
during the leakage and hydrostatic tests are evaluated in 
accordance with IWC-3 100 and acceptance standards of 
IWC-3400 and IWB-3516 for Class 2 components.  
(7) Corrective Actions: Prior to service, corrective measures 
are needed to meet the requirements of

DRAFT - 12/06/99

3

#VA-9



V ENGINEERED SAFETY FEATURES 
A. CO11TANMMT SPRAY SYSTEM (Pressurized Water Reactor) 

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

A. 1.5 Containment Eductors SS hemically Local Loss of Pitting and ASME Section XI.  
Spray System eated Material Crevice 1989 Edition.  

rated Corrosion NRC IN 84-18.  
ater and Plant Technical 

•aOH Specifications.  
olution EPRI TR- 105714.  

A. 1.5 Containment Eductors SS hemically Crack Stress Same as effects of 
Spray System reated Initiation Corrosion SCC on 

Boatd and Growth Cracking containment 

A.2.1 Header and Piping and CS, ir Loss of General. Plant Technical 
thru. Spray Nozzles Fittings. SS Material Pitting, .an Specifications.  
A.2.4 System Flow OrificeCri 

Headers.Corrosion 
Spray Nozzles_ 

•bient 1.44.
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V ENGINEERED SAFETY FEATURES

A-1 1 DRAFT - 12/06/99

A. Further Existing Iute 

I Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

"(continued from previous page) 

IWB-3142 and 1WA-5250. The leakage source and areas of 

general corrosion are located. Components with local 

areas of corrosion that reduces the wall thickness by more 
than 10% require analytical evaluation to demonstrate 

acceptability. (8 & 9) Coqfinnation Procew 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 
Ekperiene: Boric acid wastage observed in nuclear power 

plants may be classified into two distinct types: 

(a) corrosion that increases the rate of leakage, e.g..  

corrosion of closure bolting or fasteners in reactor coolant 

pressure boundary, and (b) corrosion that occurs some 

distance from the source of leakage. Some recent incidents 
of boric acid wastage (IN 86-108 S3) at Calvert Cliffs Unit I 

(Feb. 1994) and Three Mile Island Unit I (March 1994) 

indicate that, although implementation of GL 88-05 
ensures timely detection of leakage. there may still be a 

lack of awareness of the conditions that can lead'to boric 

Same as effects of Pitting and Crevice Same as effects of Pitti and Crevice Corrosion on *es.  

Corrosion on containment spray c e spray system piping and fittings l.).,. , 

system piping and fittirgs (Al .1).jlow orif&e/elements (Al.2). temperature elements c rs e id 

oriftce/elements (A. 1.2). temperature (A. 1.3).  
etements/ ndifcatOrs (A.1.3).  

Same as effects of SCC on containment Same as effects of SCC on containment spray system N 
spray system components (AýI -I.-A. 1.3). components (& 1. 1-A-1.-3).  

Plant specific aging management Plant specific aging management program is to be Yes, 
program- evaluated. no AMP 

-4

"Sbeto c T ,C 2500-1. , pa h th g i oesf ulatoy Guie (to 

eS-- retini welds in austenitic nton spIS c) Tho monitors te effects of SCC 
conorman ot h V ene functio the piping by detectionand 

Subsetion WS, T ýwsizing of) crak wit teginsectione requirementseof I 
2500- caC -F-4 t rvnto iigapec~ for circumfterenils n 

2rep, re1g weonglts in iend in each pipe or bran ch t run Nd 4or 

~~l /\d in eac pipe,, • anr branch ru NP_ 4o, o oD r 
lre umetric and surface examination of MD region.  
u-face examination of OD surface. Requirements for 

demonstration for procedures and equipment are 

Water Reactor)



V ENGINEERED SAFET FEATURES 
At. WA- .anna Water N- - - -

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

A.3.2 Chemical Storage Tank SS OH Crack SCC ASME Section )a.  

Addition oluton at Initiation 1989 Edition.  

System ear and Growth .Regulatory Guide 
bient 1.44.  

empera-
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V ENGINEERED SAFETY FEATURES 
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor) 

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

in conformance with Appendices VUI and VIII of ASMEE 
Section XI. or any other formal program approved by 
NRC. (4) Detection of Aging Effects: oegradaon e 
piping due to SCC can not occur without tiation.  
The extent of inspection required by AS ction XI is 
considered adequate to detect cra f susceptible SS 
components and cladding in thid regions.  
(5) Monitoring and Trend' - pection schedule in 
accordance with IWC- should provides timely 
detection of cracks. tance Criteria. Any SCC 
degradation is uated in accordance with IWC-3 100 by 
comp results with the acceptance standards of 
IWC_ (7) Corrective Actions Repair and replacement 

conformance ith IWA-4000 and TW--q'-R-q lan / 

22ck. ( e n 9) r tdoinr chei Pad 
Contee g G1 Site QA procedureso reviewn 
processues and atenstrative cor re implemented in 
accordance with requirem ppendix B to 10 CFR 
Part 50 and wriLl con adequate for the period of 
license renew.L at -• Experience: No signifcant 
cracing en reported for chemical addition lines in 

Guidelines of Regulatory Guide (RQ) 1.44 (1) Scope of Program: The program includes preventive Yes.  
to avoid sensitization of stainless steels measures to mitigate stress corrosion cracking (SCC) and Element 4 

and, based on plant specifications. inservice inspection (ISI) to monitor the effects of SCC on should be 
inservice inspection in conformance the storage tank. (2) Preventive Actions: Selection of further 
with ASME Section XI (edition specified material in compliance with the guidelines of Regulatory evaluated 
in 10 CFR 50.55a), Table IWC 2500-1, Guide (RQ) 1.44 prevents or mitigates SCC. (3) Parameters 
examination category C-H for pressure Monitored/ Inspected The AMP monitors the effects of 
retaining Class 2 components. SCC by detection of leakage. Inspection requirements of 

ASME Section XI specify visual VT-2 (QWA-5240) 
examination during system leakage test and system 
hydrostatic test of all pressure retaining Class 2 
components required to operate or support the safety 
function, according to Table IWC 2500-1 category C-H.  
(4) Detection ofAging Effects: Degradation of the" 
component due to SCC can not occur without leakage of 
coolant. However, a one-time inspection of representative 
sample of the system population and most susceptible 
locations in the system should be conducted to ensure that 
significant degradation is not occurring and the 
component intended function will be maintained during 
the extended period. Follow up actions are based on the 
inspection results and plant technical specification.  
Inspection is performed in accordance with the 
requirements of ASME Code. IOCFR50 Appendix B. and 
ASTM standards, using a variety of nondestructive 
techniques including visual, ultrasonic, and surface 
techniques. Selection of susceptible locations is based on 
severity of conditions, time of service, and lowest design 
margin. (5) Monitoring and Trending: System leakage test 
is conducted prior to plant startup following each refueling 
outage. and hydrostatic test at or near the end of each 
inspection interval. The results of one-time inspection 
should be used to dictate the frequency of future 

I inspections. (6)Acceptance Criteria: Any

DRAFT - 12/06/99V A-13



V ENGINEERED SAFETY FEATURES 
A. CONTAINMENT SPRAY SYSTEM (Pressurzed Water Reactor)

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

A.4.1 Pump Bowl/Casing SS hemicanly Local Loss of Pitting afd (B .... .M 
eated Material Crevice\ 

orated Corrosio, ASME OM Code
ater 1990. Subsection 

ISTB.  
NRC GL 89-04.  

•.NRC IN 84- 18.  
NRC IN 96- 11.  
EPRI TR- 105714.  

SPlant Technical
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ENGINEERED SAFETY FEATURES 
A. CONrA00MENT SPRAY SYSTEM Wpressurlzed Water Reactor)

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

-with ASME Section XM (edition spa ed 
in 10 CFR 50.55a). Table IWC 
examination category C-H for essure 
retaining Class 2 component. and 
based on the testing re -ients of 10 
CFR 50.55a for ASME C Class 2 
pumps. and additionalRC staff 
guidelines of NRC Letter 89-04, 
inservice testing ormed in 
accordance with ME Subsection: 
(or Operation d Maintenance Code.  
Subsection ) for pumps. or o 
approved ogram in the plant 
specifitons. Water chem"stzy 
pro based on EPRI guidelie 
TR- 5714 for minimzig imuis 

byonitoring andmaniig

Ir

(continued from previous page) 
relevant conditions that may be detected during the leakage 
and hydrostatic tests are evaluated in accordance with 
IWC-3100 and acceptance standards of IWC-3400 and IWB
3516. Any evidence of aging effects or unacceplable results 
should be evaluated. (77 Corrective Actions: Repair and 
replacement are in conformance with IWA-4000 and IWB
4000. (8 & 9) Caonirmation Process and Administi 
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) 01rating Experience: No signifficant 

"e-acking has been reported for chemical addition storage 
tnis in PWRs.

'MTeses to mitigate crevice or pitting corrosion n 
co ination of inservice inspection (ISI) and * rvic 
test ig (ISlf to monitor the effects of cor on the 
int• ded function of containment s Ajsystem 
Soponents. (2) Preventive : tf halog 

sues, and oxygen in the M water to less than 
0.05, ~d 0.005 p "t•

'kiPb A•ad the effects of corrosion trol of water 
.ein y and by ISI to detect coo age and IST to 
evaluate component perfo 
requirements of ASME specify visual VT-2 (IWA
5240) examination d tem leakage and h3drostatic 
tests of all pressure Class 2 components required 
to operate or sUýl the safety function according to Table 
IWC 2500-1 ry C-H. Based on the requirements of 10 
CFR 50. or ASUE Code Class 2 pumps and additional 

ss b l catinsrin tent soul be cdt is 

ensre ha sUgnifi gr.a4)Datetion inot ocuringan 

Degradation of the oomtednt duncton wlbre-mraied 
result in leakage of plant technica lati on.  
performance. Howeverf a one-r ction of 
representative sample of the ppendtxo B and most 
susceptible location in •Jtem. should be conducted to 

sutanddaton not occurring and 

ensure. that sAgr Iflca~g, is 

the cmponet edfunction will be maintained 

during te e~ d period. Follow up actions are based on 

the ins] results and plant technical specification.  
lns s prfomedin accordance with the 

ensof ASME Code. 10CFRS0 Appendix B. and 
standards, using a variety of

-1-

A1/ /71 .4~

V

V
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V ENGDOERED SAFETY FEATURES

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

A.4.1 Pump Bowl/Casing SS hemically Crack .CC 
reated Initiation -99de 

rated and Growth RGuid1.4 
ater NRC IN 80-38.  

NRC IN 84-18.  
NRC IN 91-05.  
NRC IN 94-63.  
NRC IN 97-19.  
EPRI TR-105714 
Plant Technical 

Specifications.
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ENGINEERED SAFETY FEATURES . .. ,.,,•--w..par. UC AV av ai• f i-• q~ n4zed W ater Rea~ otorJ

E x i s t i n g % , i la-u r t he r 
Agi~ng Management Program (AMP) Evaluation and Technical Basis Evaluation

end 

ry 

int 
ch 
lnsý 

f 

um 

n 
t 1110mo * rs the effects of SCC on intended AbýP nit(i 

es 

d 

0 
ln 

e b 
control of primary water ch by 

tzgnfal d I n and sizing 
of cracks 

by ISI. 

d 
0 
0 

n s 
an 

esign, siz 
We 

requirements of MC 2500-1 category . specifies surface 

I to S Z with ut 

examination of either the ins*d r ide surface of all 
Mie 

0 Ct 
0 

cco 

welds edending 1/2 in. on eith de of the weld. In a 

of 1 b 
M) ý 

p _ in em' 
tion 0 one p I 

denni 
urfa0 group of multiple pumps of design, size, function.  

ISI t det _ =ck ini 

ýce wi 

on 
sui 

es 

Mbo 

and service in aa system. tion of only one pump is 

a rWU 
umps 

d f nly e. a 

requir-ed. (4) Aging EffecM Degradation of 

ed 7 r 
r 

ef p 

id pumps due to SCC not occur without crack initiation 

in ed un of e p p 

pmo 
a 1 -

W 

nd growth: ISI We assures detection of cracks before 

the loss of in function of the pump. (5) Afortitoring 

and Inspection schedulee in accordance with IWC

W t on
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"(continued from previous page) 
nondestructive techniques Including visual. ultrasonic.  

and surface techniques. Selection of susceptible locations 
is based on severity of conditions. time of service. and 
lowest design margin. (5) Monitoring and Trending: 

System leakage test is conducted prior to plant startup 

following each refueling outage. and hydrostatic test at or 

near the end of each inspection Interval. The results of 

one-time inspection should be used to dictate the frequency 
of future Inspections. (6)Acceptarce Criteria: Any relevant 
conditions that may be detected during the leakage and 

hydrostatic tests are evaluated in accordance with IWC

'3100 and acceptance standards of IWC-3400 and IWB-3516.  
(7) Corrective Actions: Repairs are in conformance with 
lWA-4000, replacement according to IWA-7000. and 

reexamination in accordance with requirements of IWA

2200. (8 & 9) Coiifinnawtion Proces and Admninistrutin* 
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: Localized 
,corrosion is likely to occur at flange connections where 
buildun of impurities can occur.

i

r



V EGJI4EERED SAFETY FEATURES 
- ~ A~' qI'I rprU.1t4-P Water Reactor)

DRAFT - 12/06/99

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect qechanism References 

A.4.1 Pump Bolting CS, r. Loss of Corrosi / NRC GL 88-05.  
LAS Material Boric d 

herically 
reatedNRC IN 86-08 3.  

ratedPlant Technical 
ater Specifications.  

A.5.1 Valves (Hand. Body and SS hemically Local Loss of Pitl and 

Control. Bonnet reated Material Crevic 

Check, and orated n ASME OM Code

Motor- ater990 Append I 

Operated and Subsection 

Valves) (in NRC 

Containment NRC GL 9-05.  

Spray System) 
NRC GN 96-05.  

NRC IN 88-70.  
NRC IN 94-63.  
NRC IN 98-23.  

EPRI TR- 105714 
Plant Technical

V A-18



V ENGINEERED SAFETY FEATURES

Same as effects oj uorroszoniLnonc nita 
Wastage on containment spray system 
bolting(A.-1.4).

jnservice inspection is in conformance 
with ASME Section XM (edition speciti 
in 10 CFR 50.55a). Table IWC 2500-1.  
examination category C-H for pressure 
retaining Class 2 components; and 
based on the testing requirements of 10 
CFR 50.55a for ASME Code Class 2 
valves, staff guidelines of NRC Generic 
Letter (OL) 89-04 regarding the scope of 
inservice testing (IST, and information 
in NRC IN 88-70 regarding scope and 
testing of safety-related check valves.  
and GL 96-05 regarding safety-rela 
motor-operated valves. IST is 
performed in accordance with ASME 
Subsection IWV (Operation and 
Maintenance Code Appendix I and 
Subsection ISTC). to ensure that the 
changes in design-basis performance of 
safety-related valves resulting from 1, 
degradation can be identified and N 
managed. -,Water chemistry program for 
minimizing impurities by monitoring 
and maintaining water chemistry 
conditions based on guidelines of EPRV 
TR- 105714 for primary water P-

and Technical

of cracks. Surfce examination of welds is ciondu 
during each inspection interval. (6) Accept 
Any SCC degradation is evaluated in ace ce with IwC

3100 by comparing ISI results with rceptance 

standards of IWC-3400 and C- (7 Corrective 

Actions Repairs are in cog cea with IWA-4000.  

replace ent accor WA-7000. and reexamination in 
accordance with •dements of IWA-2200. (8 & 9) 

•• Admin" Contrls. Site 
QA pr .review and approval processes, and 

ga ~t~rative cotrols are implemented in accordance

-ill coniinue to be adequate for the period of license 
renewal. (10) Operating Expierienet2 Al~tho 
pressure boundary piping of PWRs ha not been 

found to be affected by SCC beca ow dissolved oxygen 

levels, potential of SCC eisam Idvertent 

introduction of con ts into the primary coolant 

system (IN 84-18 has been observed in safety 

injection "97-19 and 84-18). charging pump casing 

clad -s 80-38 and 94-6'3). and instrument nozzles in 

"Same as effects of Corrosion/Borc Acid Wastage on 

containment spray system boltg (A. 1.4)

iures to mitigate crevice or pitting corrosion 
com ination of inservice inspection (IS!) and 

ts (ISMf) to monitor the effects of corro D 

nded function of containment sprah y sn 
t~i~revefltlve Actions: Control of hjlens. sul 

oxy n in the primary water to 1ean 0.05, 0.C 

0. 5 ppm, respectively. dur operation. and r 

an control of water ch ' during shutjf,

e fetso oroinby IS! to detect coolant 1 ll•Land 
to evaluate component performance. .eon ,.d 

uirements of ASME Section M spe us! VT-2 (IWA

5240) examination during systM ge test and 

)hydrostatic test of all pr etaining Class 2 

omponents rate or support the safety 
fntion. acco Tablee IWC 2500-1 category C-H.  

ased on uirements, of 10 CFR 50.55a for ASME Code 

Ces and additional guidelines of NRC OLs

V A-19



V ENGINEERED SAFETY FEATURES 
- •-,A•I •UAV QV1•. r ti•i• Water Reactor)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Wechanism References 

A.5. 1 Valves (Hand. Body and SS hemically Crack SCC 

Control. Bonnet [Yeted Initiation 

Check, and rated and Growth Reg. Guide.A

Motor- aterRC IN 84-.  

Operated NRC IN 9-02, 

Valves) (in EPRITR-105714.  
Containment Plant Technical 
Spray System) S

DRAFT - 12/06/9V-
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V ENGINIEER)E wrff ovcg M..m d Water Reactor)

AigM~anagement Prorm(!P IA Evaluation and Technical Basis Evaluatio 
gIrogrm ]MpI

to avoid sensitization of stainless 
and, based on plant specficatlo 
inservice inspection in conf ance 
with ASME Section MU (eon specifile 
hi 10 CFR 50.55al) TabC 2500-1.  
examination categoC-G for pressure 
retaining welds las 2 valves. Water 
chemistry r for minimizing 
impurities monitoring and 
main g water chemistry 

based on guidelines 
5714 for primary water

| I
89-04 and 96-05, IS!' Is performed in accordance W 
ASME Subsection IWV (OM Code Appendix I and tion 

IS=C). (4) Detection of Aging Effects: Degra• of the 

component due to corrosion would resul • eakage of 

coolant However, a one-time ins of representative 

sample of the system population most susceptible 
locations in the system shoul conducted to ensure that 

significant degradation is occurring and the 

component iSntendco o tn will be mainoained suring 
sheveritye o ond•iiow up actions are lowst. d 

mngection re(5d poo nt technnica specytmca geote 

requ.• -oASME Code, 10CFR50 Appendix B. and 

•tandad, using a variety of nondestructive 

is conducted prior to plant startup folrefueling 
outage, and hydrostatic test at or nea of each 

inspection interval. The results of -time inspection 
should be used to dictate the of future 

conditions that may b c during the leakage and 

hydrostatic tests uated in accordance with IWC

3100 and a standards of iWC-3400. and IWB-3516 

for Class nents. M correctin Actions: Prior to 

serviet mauriae needed to meet the 

IWeasures toamitigat st ress corros n a 

7000. (8 & 91) fwymation Process and• 

controls Site QA procedures, review • e 

processes, and administrative o le I ms ened in 

accpeion th S) a toi testing CFRo 
Part 50 and wil to be adequate for the period ofha 

0 Opmting Mp Corrosion ha 
I •ed in guide rings of relief valves (IN 98-23) anda 

* ects of SCC on the intende fotanent sY syspitem components. 94-6(A 

Se t•ion of nmaterial h•pliaunce with the guidelines of 
eatoGid . prevents or mitigates SCC.  

S stel fsulfates, and oxygen in the primary 

Vtion , and monDtor ad on/o0l6o/ 9the 
Howeverinadethen intenduto ofcoi 
teooatsystem cmonnts Actio•nts: 

the 'oni of• maeilug c ih the freguidaelie of 
.44d prvnsoortgts5C 

to~ ~ ~ ~~Ntc 0(05) 0.018] anor0 p. ep~~WY 

rthecolnt sytmcnocri 
th oicai.or intetheufaeo 

tesump. The AMP must therefore rely

DRAFT - 12/06/99_a V A-21



V ENGqNEERED SAFETY FEATURES 
A• CO•NTAJWMENT SPRAY SYSTEM (Pesuie Water Ratu

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

A.5.2 Valves (Hand. Bolting CS. ir. Loss of Corrosion/ NRC GL 88-05.  

Control, LAS g Material Boric Acid ASME Section MU.  

Check. and hemically Wastage 1989 Edition.  

Motor- reated NRC IN 86-108 S3.  

Operated rated Plant Technical 

Valves) (in Water Specifications.  

Containment 
Spray System) 

A.6.1 Valves (Hand Body and CS kir Loss of General. Plant Technical 

and Control) Bonnet Material Pitting. and Specifications.  

(in Header and Crevice 
Spray Nozzles Corrosion 

System)

DRAFT - 12/06/99 V A-22



V ENGINEERED SAFETY FEATURES 
A. CONTAUINENT SPRAY SYSTEM (Pressurized Water Reactor)

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

Same as effects of Corrosion/Boric Acid Same as effects of Corrosion/Boric Acid Wastage on No 
Wastage on containment spray system containment spray system boltwing (A. 1.4).  
bolting (A-.1.4).  

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

program. evaluated. no AMP

V A-23 DRAFT - 12/06/99
a

upon IS! in accordance with ASME Section to detec 
possible degradation. (3) Parameters MoM 
The AMP monitors the effects of SCC on the ed 
function of the valves by detection and s' f cracks by 
ISI. Inspection requirements ofTable 2500- 1. category 
C-G specify for all valves in each run examined 
under category C-F. surface tion of either the 
inside or outside surface of elds extending 1/2 in. on 
either side of the we ld, group of multiple valves of 
similar design. size. ction, and service in a system.  
examination of 0 ne valve is required. (4) Detection of 
Aging Jffdation of valves due to SCC can not 
occur wi crack initiation and growth: ISI schedule 
ass tection of cracks before the loss of intended 

n of the valves. (5) Monitoring and Trending.  

provide timely detection of cracks. All welds are inspe 
each inspection period from at least one valve in 
group with similar design and performing 
functions in the system. Visual is required 
only when the .valve is disassembl maintenance.  
repair, or volumetric examinatio t at least once during 
the period. (6) Acceptance . Any SCC degradation is 
evaluated in accordan IWC-3100 by comparing ISI 
results with the a ce standards of IWC-3400 and 
IWC-3515 for ce examination of welds in Class 2 
valves. .7• ctv Actions: Repairs are in conformance 
with and replacement accordin to IWA-7000. (8 

7d-dm-istrative controls awe implemnented in accordance 

with requirements of Appendix B to 10 CFR Pr 00•M 

will continue to be adequate for the period of= e 
renewal (10) Operating Experience: the primary 
pressure boundary piping of generally not been 
found to be affected by SOC s of low dissolv•cd oxygen 
levels and control of p r water chemistry, cracking 
has occurred in safe ection lines (IN 97-19 and 84-18).  
internal bolting ncheck valves (IN 89-02). and 
safety-relat piping systems which contain 
oxyge stgnant. or essentially stagnant borated 

97-19).



ENGIqEERED SAFETY FEATURES 
A_ cnwTAIEir SPRAY SYSTEM IGressu-zed Water Reactor)

Structure and Region of I Environ- Aging Aging 

Item Component Interest Material ment Effect .echan]

Containment 
Spray Heat 
Exchanger 
(Serviced by 
Closed Cycle 
Cooling Water)

Bonnet/Cover.  
Tubing, 
Shell.  
Case/Cover

Cs.  
SS

-hemlcally 
rreated 
3orated 
Wtater. and 
:Iosed Cycle 
.ooling 
Water 
Treated 
Wtater)

Loss Of 
Material

Crevice aq 
Pitting/ 
Corrost A2 

2.  

NI 
ES

References 

-fpQ 'dI±n.  

SM~E OM S/G. Pt 

RC GL 89-13.  
PIT-105714.1 

Lant. Technical 
ne ifiction1.

____________________ I ____________________ 1 _______________ 1 I _________________ 1 ________________________
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V F SM 
£A. CONTAtNBUNT SRYSYSTEM (Pressurze Water Reactor)

Existing Further 
gement Program (AMP) Evaluation and Technical Basis Evaluation

Detection of reactor coolant leakagql 
temperature monitors in component
cooling system: Inservice inspection in 
conformance with ASME Section XM 
(edition specified in 10 CFR 50.55a), 
Table IWC 2500-1. examination 
category C-H for pressure retaining 
Class 2 components: performance 
testing in accordance with ASME OM 
Standards and Guides, Part 2 to ensure 
that the heat exchanger serviced by the.  
'closed-cycle cooling water system is 
performing its function acceptably; a~d 
water chemistry control program bas.  
on EPRI TR-105714 for primary water 
and plant technical specifications for 
c9oling water.. %'

ntrol of water chemistry and cooling water 
e exposure to aggressive environments, an 

ormance testing in accordance with ASME 
S dards and Guides, Part 2 provides ass that the 
h t exchanger serviced by the closed-cycl oling water 

tem is performing its function accepty. If adequacy 
cooling water chemistry control ot be confirmed, 

lement Action Ill of GL 89-13 to* lude inspection and 
tenance program to ensure t corrosion, erosion.  
protective coating failure not degrade the 

ormance of safety-relate tems serviced by closed
cle cooling water. (21) Actions Use of 

ppropriate materials, gor coating to protect the 
underlying metal s es. and control of primary water 
chemistry and coog water chemistry to minimize 
exposure to a ive environment. The parameters 
monitored in e halogens, sulfates. oxygen. and pH in 
the p te. and in addition to these, dissolved 
copper iron, and suspended solids, in the component 

co ter. (3) Parameters Moitoredt/InspectedŽ The 
onitors the effects of corrosion by surveillance 

gram to detect coolant leakage and inservice testing to
�CJ�flU� %JWjJ�JU�hL yL....nAaw.A... S 55%.

monitored are directly related to corrosion, e.g.. dissolv 
iron and copper. and by detection of leakage by temr 
monitors, in the component cooling system. Also, 
inspection requirements of ASME Section XI s visual 
VT-2 (IWA-5240) examination during system ge test 
and hydrostatic test of all pressure re Class 2 
components required to operate or sup the safety 
function, according to Table IWC category C-H.  
Performance testing is conducted ccordance with 
ASME OM S/G. Part 2. (41 ofAg Effect 
Degradation of component due corrosion would result in 
leakage of coolant or degradon of component 
performance. Monitoring emperature and suspended 
solids would detect the tence of corrosion: extent and 
schedule of inspectio esting assure detection of 
corrosion before th of intended function of the 
component. (5) and Trendn: Results from 
performance t to verify the heat transfer capabilities 
are trended. based on the recommendations of NRC 
GL 89-13 it equivalent, If adequacy of cooling water 
ch control can not be confirmed, implement Action 
III of 89-13 to include inspection and maintenance 

pr for closed-cycle cooling water system to ensure
OR coupI~Ti 
W'ifot deg e the performance of safety-related ss 

Criteri Heat exchanger performance W results are 
evaluated in accordance with th climes of ASME OM 
S/0 Part 2. Results of leakage tests are evaluated 
in accordance with 00 and acceptance standards of 
IWC-3400 and 16 for Class 2 components.

V 7/4
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V ENGINEERED SAFETY FEATURES

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

A-7.1 Containment Bonnet/Cover, CS. Fhemically Loss of General NRC GL 89-13.  
thru Spray Heat Tubing. SS reated Material and EPRI TR-105714.  
A.7.4 Exchanger Shell, orated Microbio- Plant Technical 

(Serviced by Case/Cover ater, and logically Specifications.  
Open Cycle Cycle influenced 
Cooling Water) ooling Corrosion Operating 

Water (Raw Experience 
Water) NRC IN 81-21.  

NRC IN 85-24.  
NRC IN 85-30.  
NRC IN 86-96.  
NRC IN 94-03.
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V ENGINEERED SAFETY FEATURES 
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

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

evaluascon and appropriate correctivn aim e taken 
whm o accepnfbge e imets andxcee is detectena o 

Site QA mrpoceduresr review approval processes, and 
m e o tniance wit ral implemented in accordance 

r o n t s fr G n rentsc Lependixe B to r0 CFR Part 50 and 
will oincnre andequate for the period of license 
renr at t s biltperies, Operuting pecnt wxer i' -th thisLAMP indicates timely detection of 

sytres to mitigate corrosion ey d control of water chemistry to minimize exposion.  
mDsnt Cring and control of water Aggressive environments, and staff recommenda of 
chemitry to minimize exposure to neric Letter (GL) 89-13 or an equivalent f re provide 
aggressive environmentsP and ce that open-cycle cooling water, d)s is in 
implementation of the compliance with General Design C 'd Quality 
recommendations of Generic Letter 89- s ce requirements. Guwd o GL 89-13 include 
13 or an equally effective program to (a) t ce and con tr fiofouling, (b) test program 
ensure that open-cycle cooling water l tnerg heat transfter bities, (c) routine i 9spection 
system is in compliance with General d materascem to ensut e that cor•sionae .  
Design Criteria and uality Assurance esiont proteh b coating W ure, silteng, and biofouging, 
requirements. Water chemistry control c notede the performance of safety related systems 
program based on EPRI 7R- 105714 for • open-yl cooling water, (d) system walkdown 

. nar water and plant technical juillaon to ensure compliance with licensing basis, and 

ecif 414/ coon ater systemg watspeefrbofr.n ranss 

practices and procedures. (2i n Actiorn The 
component is constructed of appropriate mat n trol 
of secondary side water chemistry, and onr o 
protect the underlying metal surfaces froing exposed to 
aggressive cooling water e aviro an sed on c L 89-13 '( i•/•~l•#•/•cooling water system is continulgl chlorinted or 

treated with biocide heievt'e poteatAal for bva logical 

surveillance pro •to detect coolant leakage and 
ins oeevaluat component performance

co system is inspected for biofouling org n ,s 

1 component peorosnorce evaluation to ensure 
blockage or excessive fouling accumulaiuon i iot exis 

due to corrosion would reslt in of coolant or 
degradation of component •ce; extent and 
schedule of inspection/t ig assure detection of 
corrosion before th intended function of the 
component- 15)J forn and Trening: Results from 
performancjl to verify heat transfer capabilities are 

trended r r FA ; ,tane CritWr* Any relevant conditions_ 
relat~l corrosion or leakage are compared to established 
a Ftble limits. Maximum levels for various impurities,

,4ýý,O 7Z'4~~6 A/*27 S.._ ' V41,,,OT// ---
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ENGINEERED SAFETY FEATURES 
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

DRAFT'- 12/ ý6/99

V

I I

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

A.7.1 Containment Bonnet/Cover, CS. hemically Buildup of Biofouling Same as effect of 
thru Spray Heat Tubing, SS reated Deposit generaL and 
A7.4 Exchanger Shell, orated microbioiogically 

(Serviced by Case/Cover ate, and infiuenced 
Open Cycle Cycle corrosion on 
Cooling Water) ooling containment 

Water (Raw spray heat 
Water) exchanger 

components 
____ ____ _ _ ____ __ ____ __ ____ ___(A-7.1I-A.7.4).  

A.7.3 Containment Shell, CS. kir. Loss of Corrosion/ NRC GL 88-05.  
thru Spray Heat Case/Cover. LAS Laking Material Boric Acid ASME Section XI, 
A.7.5 Exchanger (External hemically Wastage of 1989 Edition.  

Surfaces): reated External NRC IN 86-108 S3.  
Bolting orated Surfaces Plant Technical 

_ater I I Specifications.

V A-28



V ENGINEERED SAFETY FEATURES 
A. CONTAVNMNT SPRAY SYSTEM (Pressurized Water Reactor) 

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

are specified. (7) Corrective Actions If the heat e 
fails to perform adequately. corrective actions are 
Root cause evaluation Is performed when accepta limits 
are exceeded or leakage is detected. (8 & 9) a 
Pro and Administrative ControoLm Site ures.  
review and approval processes. and a tive 
controls are implemented in accordan th 
requirements of Appendix B to 10 C a 50 and will 
continue to be adequate for the pe of license renewal.  
(10) Operating Experienue:ei S 'cant microbiologically 

"influenced corrosion [NRC lnfation Notice (IN) 85-30], 
failure of protective coat 85-24). and fouling (IN 81
21. 86-96) has been o in a number of heat 
exchangers. Although AMP provides an effective means 
to manage the eff f corrosion on the intended function 
of heat exchang suits of service water system 
operational ce, inspections (IN 94-03) indicate 
that deficie-N 

Same as effect of general and Same as effect of general and microbiologically influenced No 
microbiologically influenced corrosion corrosion on containment spray heat exchanger 
on containment spray heat exchanger components (A. 7.1-A. 7.4).  
components (A 7.1-A. 7.4).  

Same as effect of Corrosion/Borc Acid Same as effect of Corrosion/Bornc Acid Wastage of Item No 
Wastage of Item DI. 1. 7 Bolting for DI.1.7 Bolting forfiange connections in Items DI.1.1 thru 
flange connections in Items DI.1. 1 thru DI.1.5 
D1.1.5

DRAFT - 12/06/99V A-29



B Standby Gas Treatment System (Boiling Water Reactor) 

B.I Ductwork and Dampers 

B.2 Electric Heater 

B.3 Filters 

B.3.1 Filter Housing and Supports 

B.3.2 Charcoal Absorber Filter 

B.3.3 Elastomer Seals 

B.4 Fan 

V B-1 DRAFT - 12/06/99
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R Standby Gas Treatment System (Boiling Water Reactor)

System, Structures, and Components 

The system, structures, and components included in this table comprise the standby gas 
treatment system found in boiling water reactors (BWRs) and consist of ductwork, dampers, 
electrical heaters, filters, fans, and associated instrumentation and cbntrols. 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 standby gas treatment system are classified as Group B Quality 
Standards.  

System Interfaces 

The system that interfaces with the standby gas treatment system is the containment 
isolation components system (Table V C).

DRAFT - 12/06/99VB-3



V ENGINEERED SASETY FIATURES

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

B.1 Ductwork and Internal and Carbon steel nternal: Loss of General NRC Reg. Guide 
dampers external )ccasional Material Corrosion 1.52.  

surfaces mposure to NRC IN 82-43.  
0o1st Air; 

ernal: 
blent 

lant Air 
Environ
ent 

B. 1 Ductwork and Internal and Carbon steel nternal: Local Loss of Crevice NRC Reg. Guide 
dampers external ccasional Material Corrosion 1.52.  

surfaces to NRC IN 82-43.  
oist Air; 
xternal: 

kibient 
Plant Air 
Environ
_ent 

B. 1 Ductwork and Internal and Carbon steel nternal: Local Loss of Pitting NRC Reg. Guide 
dampers external ccasional Material Corrosion 1.52.  

surfaces to NRC IN 82-43.  
oist Air; 

xternal: 
bient 

lant Air 
nviron
ent 

B.2 Electric Heater Housing Stainless ccasional Crack Stress 
steel e to Initiation Corrosion 

oist Air and Growth Cracking 
d 

ntrained 
mpurities 
ft elevated 
_emperature_ 

B.3.1 Filters Filter housing Carbon and nternal: Lossof General- NRC Reg. Guide 
and supports stainless )ccasional Material Corrosion 1.52.  

steel xposure to NRC IN 82-43.  
Hoist Air; 
.xternal: 
knblent 
"lant Air 
"•nviron
nent 

B.3.1 Filters Filter housing Carbon and nternal: Local Loss of Crevice NRC Reg. Guide 
and supports stainless )ccaslonal Material Corrosion 1.52.  

steel ure to NRC IN 82-43.  
Hist Air; 
xternal: 

bient 
lant Air 
nviron

nent
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V ENGINEERED SAFETY FEATURE 
L STANDBY GAS TREATMENT SYSTEMS (Boning Water Reactor)

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

NRC Reg. Guide 1.52 recommends Plant-specific preventative maintenance and inspection Yes.  
operation of the Standby Gas Treatment programs will be evaluated. No generic 
System (SOTS) at 70% relative humidity AMP 
or less to prevent condensation on 
interior surfaces (see NRC IN 82-43).  
Otherwise, the methodologies for the 
prevention and detection of degradation 
in the SGTS components are covered in 
plant-specific preventative 
maintenance and inspection programs.  

Same as the effect of general corrosion - Plant-specific preventative maintenance and inspection Yes.  
on Item B. 1. Ducftwrk and Dampers. programs will be evaluated. No generic 

AMP 

Same as the effect of generaL corrosion Plant-specific preventative maintenance and inspection Yes.  
on Item B. 1. Duc•twork and Dampers. programs will be evaluated. No generic 

AMP 

Methodologies for the prevention and Plant-specific preventative maintenance and inspection Yes.  

detection of degradation in the SGTrS programs will be evaluated- No generic 

components are covered in plant- AMP 
specific preventative maintenance and 
inspection programs.  

Same as the effect of general corrosion Plant-specific preventative maintenance and inspection Yes.  
on Item B.1 , Ductwork and Dampers. programs will be evaluated. No generic 

AMP 

Same as the effect of general corrosion Plant-specific preventative maintenance and inspection Yes.  
on Item B. I, DuctLwork and Dampers. programs will be evaluated. No generic 

AMP
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V ENGINEERED SAFETY FEATURES 
3. STANDBY GAS TREATMENT SYSTEMS (Boiling Water Reactor) 

Structure and Region of Environ- Aging Aging 
Item Component Interest Material meat Effect Aechanism References 

B.3.1 Filters Filter housing Carbon and nternal: Local Loss of Pitting NRC Reg. Guide 
and supports stainless )ccasional Material Corrosion 1.52.  

steel :posure to NRC IN 82-43.  
oist Air: 

eernal: 
bient 

lant Air 
nnviron

_ent 
B.3.2 Filters Charcoal Activated ccasional Loss of Iodine Absorption NRC Reg. Guide 

absorber filter charcoal sure to Retention of Moisture 1.52.  
__oist Air Capacity NRC IN 82-43.  

B.3.3 Filters Elastomer Elastomers ccasional Changes in Elastomer 
Seals (neoprene sure to Hardness, Degrada

and similar oist Air Compres- don 
materials) sion 

Strength, and 
other 
Physical 

_ Properties 
B.4 Fan Internal Carbon steel t ccasional Loss of General NRC Reg. Guide 

components sure to Material Corrosion 1.52.  
_oist Air NRC IN 82-43.  

B.4 Fan Internal Carbon st ccasional Local Loss of Crevice NRC Reg. Guide 
components to Material Corrosion 1.52.  

o oist1st Air NRC IN 82-43.  
BA Fan Internal Carbon steel ccasional Local Loss of Pitting NRC Reg. Guide 

components posure to Material Corrosion 1.52.  
Moist Air I NRC IN 82-43.
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V ENGINEERED SAFETY FEATURES 
B . S T A M B_ Y G A S T R E AT M EN T S Y M B o i l i n g W a t e r R e a c t o r ) F u r t h e r 

Existing r vauatio 

Aging Magement Program (AMP) Evaluation and Technical Basis Evaluation 

Same as the effect of general corrosion Plant-specific preventative maintenance and inspection Yes.  

on Item B. 1. Ductwork and Dampers. programs will be evaluated. No generic

Same as the effect of general corrosion Plant-specific preventative maintenance and inspection 

on Item B. 1. Ductwork and Dampers. programs will be evaluated.

Methodologies for the prevention and 
detection of degradation In the SGTS 
components are covered in plant
specific preventative maintenance and 
inspection programs.

Plant-specific preventative maintenance and inspection 
programs will be evaluated.

Same as the effect of general corrosion Plant-specific preventative maintenance and inspection 
on Item B.1, Ductwork and Dampers. programs will be evaluated.

Same as the effect of general corrosion Plant-specific preventative maintenance and inspeition 
on Item B.1. Ductwork and Dampers. programs will be evaluated.

Same as the effect of general corrosion 
on Item B. 1, Ductwork and Dampers.

Plant-specific preventative maintenance and inspection 
programs will be evaluated.

Yes.  
No generic 
AMP

Yes.  No generic 
AMP 

Yes.  
No generic 
AMP 

Yes.  
No generic 
AMP 
Yes.  
No generic 
AMP
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A P



C. Containment Isolation Components 

C.1 Personnel Hatch 

C.1.1 Hatchway 

C.1.2 Inner Door 

C.1.3 Outer Door 

C.2 Equipment Hatch 

C.2.1 Hatchway 

C.2.2 Cover Plate 

C.3 Mechanical (pipe) Penetrations 

C.3.1 Sleeve 

C.3.2 Seal 

C.3.3 Closure Plate 

C.3.4 Anchors 

C.3.5 Fasteners 

C.4 Electrical Penetrations 

C.4.1 Sleeve 

C.4.2 Header Plate 

C.4.3 Seal 

C.4.4 Anchors 

C.5 Fuel Transfer Penetrations 

C.5.1 Sleeve 

C.5.2 Closure Plate 

C.5.3 Anchors 

C.6 Purge/Vent

DRAFT - 12/06/99V C-1



C.6.1 Seal

C.7 Leak Testing (Penetration, Integrated, & Isolation Valve Leak Test 
Systems) 

C.7.1 Mechanical Penetrations 

C.7.2 Sleeves 

C.7.3 'Seal 

C.8 Isolation Barriers - Valves (BWR. in Lines for Emergency Core 
Cooling Systems, Feedwater, Main Steam) 

C.8.1 Body 

C.8.2 Bonnet 

C.9 Isolation Barriers - Valves (PWR, in Lines for Emergency Core 
Cooling Systems, Feedwater, Auxiliary Feedwater, Main Steam, and 
Blowdown Piping) 

C.9.1 Body 

C.9.2 Bonnet 

C.10 Isolation Barriers - Valves (BWR & PWR, in Lines for Fire Protection, 
Plant Heating, Waste Gas, Plant Drain, Liquid Waste, & Cooling 
Water) 

C.10.1 Body 

C. 10.2 Bonnet
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C Containment Isolation Components

System, Structures, and Components 

The system, structures, and components included in this table comprise the containment 
isolation components found in all designs of boiling water reactors (BWR) and pressurized 
water reactors (PWR) in the U.S. BWR and PWR components are treated separately in the 

table where differences in the operating environments may influence their degradation 
behavior. The system consists of personnel and equipment hatches: mechanical, electrical, 
fuel transfer, and leak-testing penetrations; purges and vents; and BWR and PWR isolation 

barriers 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 containment isolation 

components are classified as Group A or B Quality Standards.  

System Interfaces 

All of the systems that penetrate the containment pressure boundary interface with the 

containment isolation components.
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V ENGINEERED SAFETY FEATURES 
C. CONTAINMENT ISOLATION COMlPONENTS

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

kir: 
Dccaslonal 
leaking 
Borated 
WVater 
PWRs) or 
Dxygenated 
WVater 
BWRs)

Ioss or 
Material

Coeneral 
Corrosion

____________ ____________ I I I

Section Xi. 1992 
Edition.  
10 CFR 50 
Appendix J.  
Regulatory Guide 
1.54, 
ANSI 101.2.  
ANSI 101.4.  

Operating 
Experience 
NRC IN 89-79.

DRAFT - 12/06/99
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C.1.3

Personnel 
Hatch

Hiatchway.  
Inner Door, 
Outer Door

Carbon steel 
(Coating)

VC!



ENGINEERED SAFETY FEATURES 
C. CONTAINMENT ISOLATION COMPONENTS

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

Implementation of periodic inspections 
of containment structures in 
accordance with ASME Section XI.  
Subsection IWE: in conjunction with a 
coatings program in accordance with 
ANSI 101.2, ANSI 101.4, and Regulatory 
Guide 1.54; and the containment leak 
rate test requirements of Appendix J of 
10 CFR Part 50. provide assurance that 
the containment steel components will 
continue to perform their intended 
function during the extended period.  
Inspection requirements of Subsection 
IWE include examination categories E-A 
for containment surfaces. E-C for 
containment surfaces requiring 
augmented inspection. E-D for seals.  
gaskets, and moisture barriers. E-G for 
pressure retaining bolting, and E-P for 
all pressure retaining components. The 
coatings program includes 
qualification of Service Level I coatings, 
guidance for coating selection and 
procurement, specifications of surface 
preparation and coating application.  
and inspection requirements and 
criteria. The leak rate tests verify the 
leak-tight integrity of the containment 
pressure boundary. Type A (integrated) 
tests measure the overall leakage rate of 
the containment and Type B (local) 
tests measure leakage of containment 
penetrations whose design incorporates 
resilient seals and gaskets including 
airlock door seals and equipment hatch 
gaskets.

(1) Scope of Program: The program relies on periodic 
inspections to detect degradation of the containment steel 
components. periodic assessment of existing coatings, and 
leak-rate testing to manage leak-tight integrity of the 
containment pressure boundary. (2) Preventive Actions: 
An effective implementation of containment coating 
program assures that the essential leak-tight barriers of 
the containment steel structures will be protected from the 
environmental effects. (3) Parameters Monitoredl 
Inspected: Periodic inspection in accordance with ASME 
Section XI. Subsection IWE monitors integrity of the 
coating, loss of material from corrosion, expansion joint 
sealant integrity, and seal integrity of the liner behind the 
attachment welds. Coatings program monitors 
application of the coatings including surface preparation, 
dry film thickness, and visual inspection of the coating 
for damage. Periodic assessment of the coatings include 
the visual appearance and presence of corrosion products.  
(4) Detection of Aging Effects: Effects of aging for coatings 
include rusted areas, flaking. blistering, crazing, peeling.  
discoloration, and other signs of damage to accessible 
metal surface coatings. The visual inspections are 
supplemented by remote inspections to provide access to 
otherwise inaccessible areas. Implementation of 
Subsection IWE, supplemented by the additional 
requirements of 10 CFR 50.55a, assures detection of 
significant aging effects by visual Inspection. Significant 
reduction in thickness of the leak-tight barrier requires 
thickness measurements by volumetric examination.  
(5) Monitoring and Trending: A visual examination of the 
containment pressure retaining boundary is suggested 
prior to each leakage rate test under 10 CFR 50.55a. The, 
periodic assessments of coatings are conducted during 
each refueling outage. (6) Acceptance Cterim Any 
significant degradation is reported and evaluated in 
accordance with ASME Subsection IWE-3500. Acceptance 
criteria for coatings are stated in ANSI 101.2 and a01.4. (7, 
8 & 9) Corrective Actions, Confirmation Proem 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 
Mrpre Severe degradation of coatings and the 
corrosion of steel ice condenser containment vessels have 
been reported for the McGuire 1 containment The 
corrosion was caused by boric acid and collected 
condensation in the annular space between the steel shell 
and the surrounding concrete shield. coating damage and 
base. Metal corrosion was also detected during 
inspections of the steel shells of the containment at 
Catawba (NRC IN 89-79).

No
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V ENGINEERED SAFETY FEATURES

C. CO_1TA •LNZ I io'ji,.a n .. 'jmi•NT..'0.' , 

Structure and Region of Environ- Ag g Aginge 

Item Component Interest Material ment E ect ec m Re nces 
rs Carbon stee ir: iAttri0, o W • ,A'' ode 

C.1.1 Personnel Hatchway, Carbon t ,r , 

thru Hatch Inner Door, (Coating) ccasional Loss o 

C.1.3 Outer Door aking Materal Zdition.  
rated 10 CFR 50 

atr Appendix J.  

or Regulatory Guide 
xygenated.54.  
ater ANSI 101.2.  
•WRs) ANSI 101.4.  

C.2.1. Equipment Hatchway. Carbon st ir: Loss of General ASME Code 

C.2.2 Hatch Cover Plate (Coating) ccasional Material Corrosion Section XM, 1992 Leain Edition.  

rated0 CFR0 
•ater 

)or tory Guide 
genated.2.  

ater101.4.  

C.2.1, Equipment Hatchway. Carbon st Ir: Attr on, w Code 

C.2.2 Hatch Cover Plate (Coating) ccasional Loss tion X, 1992 

g mat ral A E tion.  
orated 0 CFR 50 
aterPPendix J 

or Regultory Guide 
>genated 1.54.  

'ater ANSI 101.2.  
ANSI 101.4.  

C.3.1, Mechanical Sleeve, Carbon r; Loss of General ASME Code 

C.3.3, (pipe) Closure Plate, Steel ccasional Material Corrosion Section XI, 1992 

C-3.4. Penetrations Anchors, (typically aking Edition.  

C.3.5 Fasteners, A516, Gr 70) Borated 10 CFR 50 

Water Appendix J.  

PWRs) or Regulatory Guide 

3xygenated 1.54, 
Pater ANSI 101.2.  

ANSI 101.4.  

C.3.2 Mechanical Seal Elastomers nternal: Changes in Elastomer ASME Code 

(pipe) Fccasionl Hardness, Degrada- Section Xa, 

Penetrations oist Air; Compres- tion 1992 Edition.  

xternal: sion 10 CFR 50.  

Fbient Ah Strength, and Appendices B & J.  

other 
Physical 
Properties
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V ENGINEERED SAFETY FEATURES 
CQ CONTAINMENT ISOLATION COMPONENTS 

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

Same asfor the effect of General Same as for the effect of General Corrosion on personnel No 
Corrosion on personnel hatch hatch hatchway (C. 1. 1). inner door (C. 1.2). and outer door 
hatchway (C.1.1). inner door (C.1.2). and (C.1.3).  
outer door (C. 1.3).  

Same as for the effect of General Same as for the effect of General Corrosion on personnel No 
Corrosion on personnel hatch hatch hatchway (C. 1. 1). inner door (C. 1.2), and outer door 
hatchway (C.1.1). inner door (C.1.2), and (C.1.3).  
outer door (C. 1.3).  

Same as for the effect of General Same as for the effect of General Corrosion on personnel No 
Corrosion on personnel hatch hatch hatchway (C.1.1), inner door (C.1.2). and outer door 
hatchway (C.1.1). inner door (C.1.2). and (C.1.3).  
outer door (C. 1.3).  

Same asfor the effect of General Same as for the effect of General Corrosion on personnel No 
Corrosion on personnel hatch hatch hatchway (C.I .1), inner door (C.1.2), and outer door 
hatchway (C.1.1). inner door (C.1.2), and (C.L3).  
outer door (C. 1.3).  

Elastomeric components have been (1) Scope oflProgram he program relies on periodic No 
designed and evaluated for specific inspections to detect degradation of the containment 
lifetimes within the initial 40-year isolation components and leak-rate testing to manage 
licensing period under 10 CFR 50. leak-tight integrity of the containment pressure 
Appendix B. A similar evaluation is boundary. (2) Preventive Ations: The program does not 
needed for the additional license address prevention of component degradation, but instead 
renewal time period. During the Initial focuses on its timely detection. Preventative actions are 
40-year licensing period, the aging provided by routine plant-specific maintenance 
management program consists of procedures. (3) Paruameters Monitored/Inspected: 
periodic visual inspections and pressure Periodic inspection in accordance with ASME Section XI.  
leakage rate tests in accordance with Subsection IWE monitors seal integrity of isolation 
ASME Section XI. Subsection IWE. A components and leak rate tests verify the leak-tight 
visual examination of the containment integrity of the containment pressure boundary.  
vessel pressure retaining boundary is (4) Detection of Aging ffects. Pressure and leakage rate 
required prior to each 10 CFR 50, tests detect the presence of leaks through the containment 
Appendix J. Type A leakage rate test boundary components, including the elastomer seals.  

(5) 1onitoring and Trending: A visual examination of the 
containment vessel pressure retaining boundary is 
required prior to each leakage rate test. (6) Acceptance 
Criteria: Any significant degradation is reported and 

I required further evaluation in accordance
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V ENGINEERED SAFETY FEATURES

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

C.4.1. Electrical Sleeve Carbon kir: Loss of General ASME Code 
C.4.2. Penetrations Header Plate Steel )ccasional Material Corrosion Section XI, 1992 
C.4.4 Anchors (typically ý_akng Edition.  

A516. Gr 70) orated 10 CFR 50 
ater Appendix J.  

) or Regulatory Guide 
enated 1.54.  

ater ANSI 101.2.  
ANSI 101.4.  

C.4.3 Electrical Seal Elastomers ir; Changes in Elastomer ASME Code 
Penetrations ccasional Hardness. Degrada- Section Xl.  

.g Compres- tion 1992 Edition.  
orated sion 10 CFR 50.  

ater Strength, Appendices B and 
or Physical J.  

gnted Properties 

C.5.1 Fuel Transfer Sleeve, Carbon LOSS Of Codmle 
thru Penetrations Closure Steel onal Materi Corrosion on Xl, 1992 
C.5.3 Anchors (typically g Edi *on.  

AS16. 70) Bo ted 1 R50 

1. R toy Guide 

ve1 101.2.  
,NSI 101.4.  

C.6.1 Purge/Vent Seal Eltomr r: Changes in E o ASME Code 
trile. ccasional Hardness, Section XM, 

Compres- tion 1992 Edition.  
Propylene rated sion 10 CFR 50, 

r Strength, & Appendices B and 
or Physical J.  

ygenated Properties 

C.7.1 Leak Testing Mechanical Carbon ir: Loss of General ASME Code 
C.7.2 Penetration Penetrations, Steel ccasional Material Corrosion Section X). 1992 

Sleeves (typically Edition.  
A516, Gr 70) orated 10 CFR 50 

Appendix J.  
}or Regulatory Guide 

1.54.  
tr ANSI 101.2.  

BWs_ _ ANSI 101.4.

DRAFT - 12/06/99 V C-8



V ENGINEERED SAFETY FEATURES 
C. CONTAINMENT ISOLATION COMPONENTS 

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

(continued from previous page) 
with ASME Subsection IWE-3500. (7,8 & 9) Corrective 
Actions, Coqflnnotion Proces and Adm~inisrtive 
Controls: Site corrective actions program. QAprocedures, 
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. (I0) Operating Erpenien 
No significant failure problems reported.  

Same as for the effect of General Same as for the effect of General Corrosion on personnel No 
Corrosion on personnel hatch hatch hatchway (C.1.1). inner door (C.1.2). and outer door 
hatchway (C.1.1). inner door (C.1.2), and (C.1.3).  
outer door (C.1.3).  

Same as for the effect of elastomer Same as for the effect of elastomer degradation on item No 
degradation on Item C.3.2 mechanical C.3.2 mechanical (pipe) penetration seals.  
(pipe) penetration seals. In addition.  
elastomeric materials for electrical 
components are required to meet the 
requirements of 10 CFR 50.49.  

Same as for the effect of General Same as for the effect of General Corrosion on personnel No 
Corrosion on personnel hatch hatch hatchway (C.2.1), inner door (C.1.2). and outer door 
hatchway (C.1.1), inner door (C.1.2). and (C.1.3).  
outer door (C. 1.3).  

Same as for the effect of elastomer Same as for the effect of elastomer degradation on Item No 
degradation on Item C.3.2 mechanical C.3.2 mechanicaL (pipe) penetration seats.  
(pipe) penetration seals.  

Same asfor the effect of General Same as for the effect of General Corrosion on personnel No 
Corrosion on personnel hatch hatch hatchway (C. 1.1). inner door (C.1.2). and outer door 
hatchway (C.1.1). inner door (C.1.2). and (C.1.3).  
outer door (C. 1.3).
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V ENGDMERED SAFETY FEATURES 
C. CONTAINMENT ISOLATION COMPONENTS

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect 1lechanism References 

C.7.3 Leak Testing Seal Elastomers: kir: Changes In Elastomer ASME Code 
Penetration Nitrile. )ccaslonal Hardness. Degrada- Section XM.  

Ethylene ,eaking Compres- tlon 1992 Edition.  
Propylene rated sion 10 CFR 50.  

later Strength. & Appendices B and 
) or Physical J.  

enated Properties 
kater

BWR Isolation 
Barriers
Valves 
(in Lines for 
Emergency 
Core Cooling 
Systems, 
Feedwater.  
Main Steam),

Carbon 
Steel.  
Low-Alloy 
Steel

[nside 
Surface: 
:hemically 
treated 
Dxygenated 
Water or 
Steam up to 
ZaS8C; 
Dutside 
Surface: Air

Loss of 
Material

GeneraLQ 
Crevice,'
and Pitting 
Corrosion

ASME Section XI.  
18 ltion. L.  

1990. Appendix I 

10 CFR 50 

NRC GL 89-04.  
NRC GL 90-06.  
NRC GL 96-05.  
NRC IN 88-70.  
Plant Technical 
Specifications.

I S I d. I
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V ENGU.EERED SAFECr FEATURES 
C. CONTA]W!2(T ISOLNTION COMPONENTS

Existing 
Aging Management Program (AMP) 

Same as for the effect of elastomer 
degradation on Item C.3.2 mechanical 
(pipe) penetration seals.

Ae/

Evaluation and Technical Basis 
Same as for tde effect of elastomer degradation on Item 
C.3.2 mechanical (pipe) penetration seals.  

In asu res to mitigate crevice or. pitting corrosion•
cobination of inservice inspection (ISI) an ý".•frie 
,te g (IST) to monitor the effcts of -o =h o~n t 
€todied function of emergenc toe0 n syte 

components. (2) Preventive -Mitigation is by 
m o i o ngand control of w _. "cem istry to m inim ize 

|mncntaton Of corrosim purities by following EPRI 

$uldelines of TR- 103G tnd implemented through the 
ptechnica s *ons. (3) Parameteo o aging 

to: •d monitors the effects of corrosi 
mI to ded durint leakage and IST to 

~ pperfed aormance. wIt ements of Vrt And hyWr-• 

Code. on during system Ix B .sandardssu 
t pressure retaining Class 1 clingvsa 

erdingSto/TabI B scw250f-S caSegory B-P U shul 
frp-- g Class 2 components requie o te or 
upport the safety function, acco () Table IWC 2500-1 

category C-H. Based on the •jdents of 10 CFR 50.55a 
orAM oeC 1 vle and additional 
uidelines of 1RC GtsL '4 and 96-05, IST is performed in 

iccordance with .f Subsection IWV (OM Code 
Aped o ISTC). (4) Detecth of Agin 

Efet - dation of the component det orso 
inu leakage ofcoator degradation o 

nen R~fomane.However.a 

Smost susceptible locations in the system should be 
Sconducted to ensure that significant degrada tion.@' 
Soccurring and the component intended fun -ivill be 

mintied during the extended period. I, ection is 
performed in accordance with the re~ ents of ASME 
Code. IOCFR50 Appendix B..and ,••standards, usin a 
variety of nondestructive t including visual.  

utaoi.and surface tea •es. (5) Moiorin and 
iTrendfinlg: ISI/IST sc ••ASME Section MI should 
Sprovide for timely de.lnof corrosion. System leakage 
itest is conduc <• r to plant startup following each 
Srefueling outga~nd hydrostatic test at or near the end of 

each Ins o6n interval. The results of one-time 
irs 'should be used to dictate the frequency of future 
mcons, (6) Aceptnce Cn•riteia Any relevant 

for Class 2 components._ • ce of agnefct or 
unacceptable (7eCofeuimtctins 
Prior to sr ,--

Further 
Evaluation 
No 

Yes, 
Element 4 
should be 

evaluated

CW~7 ~Z-/ ~ ~ , IA;-/06/9R * 

ooecýVA/2

I

Water chemistry program based on EP~r 
guidelines of TR-103515 and 
implemented through the plant 
technical specifications for minimizing 
impurities by monitoring and 
maintaining water chemistry 
conditions: inservice inspection In 
conformance with ASME Section XM 
(edition specified in 10 CFR 50.55a), 
Table IWB 2500-1, testing category B-P 
for pressure retaining Class 1 
components; and Table IWC 2500-1, 
examination category C-H for pressure 
retaining Class 2 components: and 
based on the testing requirements of 10 
CFR 50.55a for ASME Code Class I and 2 
valves, additional staff guidelines of 
NRC Generic Letter (GL) 89-04 regarding 
the scope of inservice testing (ISTI, and 
information in NRC IN 88-70 regarding, 
scope and testing of safety-related check 
valves, and in GL 96-05 regarding 
safety-related motor-operated valves, 
IST is performed in accordance with 
ASME Subsection IWV (Operation and 
Maintenance Code Appendix I and 
Subsection ISICI. to ensure that the 
changes in design-basis performance of 
safety-related valves resulting from 
degradation can be identified and 
managed. Also, the integrity of the 
containment isolations valves is 
verified in Type C leak rate tests in 
accordance with Appendix J of 10 C 

5 0.yg4

m
1 d.



V ENGU(EERED SAFEf PFEATURES

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

C.8.1 BWR Isolation ody. Carbon nside Crack SCC NJREG-0313, Rev.  

C.S. Barriers- B et Steel. 5urface: Initiation 2.  
Valves Low-Alloy -hemically and Growth NRC GL 88-01.  
(in Lines for Steel rreated ASME Section MI.  

Emergency genated 1989 Edition.  
Core Cooling ater or 10 CFR 50 

Systems. up to Appendix J.  
Feedwater, C: BWRVIP-29.  
Main Steam). e EPRI TR- 103515.  

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

Program delineated in NUREG-03J% 
Rev. 2 and implemented through NRC N 
Generic letter (GLI 88-01, and inservice 
inspection in conformance with ASME 
Section M (edition specified in 10 CFR 
50.55a). Table IWB 2500- 1. examination 
categories B-M- I and B-M-2 for Class I
valves: Table IWC 2500- 1, examination 
category C-G for pressure retaining 
welds in Class 2 valves. Coolant water 
chemistry is monitored and maintained 
in accordance with EPRI guidelines in 
TR- 103515 and BWRVIP-29 to mnim-ý 
the potential of crack initiation and 
growth. Also, the integrity of the 
containment isolations valves is 
verified in Type C leak rate tests in 
accordance with Appendix J of 10 CF 
50. 

r

..

corrective measures are needed to meet the reqU ts 
of fWB-3142 and IWA-5250. Repair Is in c, ,ace with 
1WA-4000 and replacement accoDA-7000. (8 & 9) 
Cor ato Process and CoaUns.• Site 

QA procedures. review a royal processes, and 
administrative contro e implemented in accordance 
with requirmentppendix B to 10 CFR Part 50 and 
will continue e adequate for the period of license 
renewal. pertn perience Localized corrosion is 
lik occur at crevice geometry where biqldupf-

(1) Scope ofProgram The pgram includes implementing 
counter measures towtfgate stress corrosion cracking 
SCC) of s 4tysfeel (SS) and combination of Inservice 

pect o (IS icmonitor SCC and its effects on the 
ended ion of valves. NUREG-0313 and GL 88-01.  

Espectively. describe the technical basis and staff 
dace regarding mitigating IGSCC in BWRs.  

( fPevnive Actions: Mitigation of IGSCC is by selection 

of terial considered resistant to sensitization and 
IGCC. eg.. low-carbon grades of cast SSs and weld metal.  

a maximum carbon of 0.035% and minimum 7.5% 
f f (3) Parameters Monitored/ Inspected: The AMP 

onitors 3CC of valves by detection and sizing of cracks 
by implementing the inspection schedule, methods, 
personnel, sample expansion, and leak detection 
requirements of GL 88-0 1. In a group of multiple valves of 
similar design. size, function, and service in a system.  
examination of only one valve is required. Coolant water 
chemistry is monitored and maintained in accordance 
with the EPRI guidelines in BWRV[P-29 to minimize the 
potential of crack initiation and growth. (4) Detection of 
Aging Effects: Degradation of valves due to SCC can not 
occur without crack initiation and growth; ISI schedule 
delineated in the AMP is adequate and will assure 
detection of cracks or degradation of valve performance 
before the loss of intended function of valves.  
(5) Monitoring and Trending: Inspection schedule in 
accordance with GL 88-01 should provide timely detection 
of cracks. All welds are inspected each inspection period 
from at least one valve in each group with similar design 
and performing similar functions in the system. Visual 
examination is performed only when the valve is 
disassembled for maintenance. repair. or volumetric 
examination, but at least once during the period.  
(6) Acceptance Criteria: Any SCC degradation is evaluated 
in accordance with IWC-3 100 by comparing ISI results 
with the acceptance standards of IWC-3400 and IWC-3515.  
( Corrective Actions. Repair is In conformance with 
IWA-4000 and replacement is in accordance with IWA
7000. (8 & 9) Cmfirmation Process and Adminisbte 
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

I-.  NO
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ENGUEERED SAFETY FEATURES 
f r-nNr'ATfnn7T ITSOAT1ON COMPONENTS

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Wechanism References 

. ..... . T . r r--- and ASME Section X.
PWR Isolation 
Barriers
Valves 
(in Lines for 
Emergency 
Core Cooling 
Systems.  
Feedwater.  
Auxiliary 
Feedwater, 
Main Steam, 
and Blowdown 
piping),

Steel, 
Low-Alloy, 
Steel

5urface: 
.hemically 
rreated 
Borated 
WVater or 
Stearn up to 

c0AC: 

•urface: Air

Material Pitting 
Corrosion

1989 Edition.  
ASME OM Code
1990, Appendix I 
and Subsection 
ISTC.  
10 CFR 50 
Appendix J.  
NRC GL 89-04.  
NRC GL 96-05.  
NRC IN 88-70.  
EPRI TR-105714.  
Plant Technical 
Specifications.  

Operating 
Experience 
NRC IN 84-18.  
NRC IN 98-23.  
NRC IN 94-63.

I _ _ _ _ _ _ I __ __ _ __ _ I __ _ __ _ I I__ __ _ I__ _ _ _ .__ _ __ _ - __ __ _ __ __
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V ENGINEERED SAFETY FEATURES 
C. CONTAINMENT ISOLATION COMPONENTS

rExisting 
Aging Management Program (AMP) Evaluation and Technical Basis

Inservice inspection is in confornmjck 
with ASME Section XI (edition specified" 
In 10 CFR 50.55a). Table IWB 2500-1, 
testing category B-P for pressure 
retaining Class I components: and 
Table IWC 2500-1. examination 
category C-H for pressure retaining 
Class 2 components: and based on the 
testing requirements of 10 CFR 50.55a 
for ASME Code Class I and 2 valves.  
additional staff guidelines of NRC 
Generic Letter (GL) 89-04 regarding the 
scope of Inservice testing (ISTI, and 
information in NRC IN 88-70 regarding 
scope and testing of safety-related check 
valves, and in GL 96-05 regarding 
safety-related motor-operated valves, 
IST is performed in accordance with 
ASME Subsection IWV (Operation and 
Maintenance Code Appendix I and 
Subsection ISTC=, to ensure that the 
changes in design-basis performance of 
safety-related valves resulting from 
degradation can be identified and 
managed. Water chemistry program for 
minimizing impurities by monitoring 
and maintaining water chemistry 
conditions based on guidelines of EPRI 
TR-105714 for primary water 
chemistry. Also, the integrity of the 
containment isolations valves is 
verified in .Type C leak rate tests in 
accordance with Appendix J of l0• 
50.

(contirnued from previous page) 
comprehensive AMP outlined in GL 88-01 addresses 
improvements in all three elements that cause SCC. e.g.. a 
susceptible material, significant tensile stress, and an 
aggressive environment, and has provided effective means 
of ensuring structural integrity of 5WR components. ,,1

(I f)M

4 easures to mitigate crevice or pitting corrosion and 
cSybination of inservice inspection (ISI) and ins 
te (IST to monitor the effects of corrosion 

t •ded function of emergency 'ore coo stem 
o0 ponents. (2) Preventive Actions: ol of halo 
s tes, and oxygen in the p ter to less than 

05. 0.05, and 0.005 ppm. ely. during opera on.  
an onitor and control of er chemistry during s ut 
d mitigate potential corrosion- However, 
inadv rtent introdu of contaminants into the 
coo system ur, e.g., contaminants in the boric 
acid. r introd d through the free surface of spent fuel 

[NRC rmation Notice (IN) 84-181. or from water 
th • p. The aging management program must 

ther re rely upon inservice inspections in accordance 
*ME Section )a to detect possible degradation.

ci

the e)[ects of corrosion by ISI to detect coolant 1 
ISTo evaluate component performance. Ins 

uirements of ASME Section XI specify VT-2 
A-5240) examination during sys ge test and 

by static test of all pressure re Class I 
corn nents according to Ta B 2500-1 category B-P; 
and ressure retaining 2 components required to 
oe kte or support ety function, according to Table 
IWC 1 catep C-H. Based on the requirements of 10 

S•50.55a f• ECode Class 1 and 2 valves and 

in accordance with ASME S•u onet lW fOM 
C pedxI and Subsection ISC).y- (4)l Deecio 

em population and most sizscep tions in the 

degradain is not oct-l• the component Intended 

function will be main ed during the extended period.  
Follow up actio rbased on the inspection results and 

of nibnaesiiitle techniques inclu - ital.  "•it-nic. and surace technques.•awion ýof 
s ptible locations is based erity of conditions.  

e of service, and low p esign margin. (5) Monitoring 
and Trending. Sysý e test is conducted prior to 
plant startup f each refueling outage, and 
hydrosstati at or near the end of each Inspection 
int results of one-time inspection should be 

dict-ate theD . ...  
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V ENGINEERED SAFETY FEATURES 
t._ CflNTAXNMENT ISOLATION COMIPONEN~TS

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

C.9. 1, PWR Isolatiou SS Forging nside Crack SCC ASME Section XI.  
C.9 Barriers- Bo et SS Casting urface: Initiation 1989 Edition.  

Valves hemically and Growth NRC Reg. Guide 
(in Lines for ted 1.44.  
Emergency orated 10 CFR 50 
Core Cooling ater or Appendix J.  
Systems, team up to EPRI TR- 105714 
Feedwater, C: Plant Technical 
Auxiliary e Specifications.  
Feedwater. urface: Air 
Main Steam. Operating 
and Blowdown Experience 
Piping), NRC IN 80-38.  

NRC IN 84-18.  
NRC IN 91-05.  
NRC IN 94-63.  
NRC IN 97-19.
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V ENGINEERED SAFETY FEATURES 
ca CONTAINMENT ISOlATION COMPONENTS

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

Guidelines of Regulatory Guide (RG) 1.44 
to avoid sensitization of stainless steels 
and, based on plant specifications.  
inservice inspection in conformance 
with ASME Section MU (edition specified 
in 10 CFR 50.55a1, Table IWB 2500-1.  
examination categories B-M- I and B-M
2 for Class 1 valves; Table IWC 2500- 1, 
examination category C-G for pressure 
retaining welds in Class 2 valves. Water 
chemistry program for minimizing 
impurities by monitoring and 
maintaining water chemistry 
conditions based on guidelines of EPRI 
TR- 105714 for primary water 
chemistry. Also, the Integrity of the 
containment isolations valves is 
verified in Type C leak rate tests in 
accordance with Appendix J of 10 CFR 
50.

(continued from previous page) 
frequency of future inspections. (6) Acceptance Criteria: 
Any relevant conditions that may be detected during the 
leakage and hydrostatic tests are evaluated in accordance 
with IWB-3 100 and acceptance standards of IWB-3400 and 
IWB-3522 for Class I components, IWC-3100 and 
acceptance standards of IWC-3400 and IWB-3516 for Class 
2 components. IWD-3000 for Class 3 components.  
(7) Corrective Actions: Prior to service, corrective 
measures are needed to meet the requirements of MWB-3142 
and IWA-5250. Repair and replacement are in 
conformance with IWA-4000 and IWB-4000. (8 & 9) 
Conrfrmation Process and Administrative ControIs 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 E£xerience: Corrosion has been 
observed in guide rings of relief valves (IN 98-23) and 
charging pump casing (IN 94-63).
(1) 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 
emergency core cooling system components.  
(2) Preventive Actions: Selection of material in 
compliance with the requirements of Regulatory Guide 
(RG) 1.44 prevents or mitigates SCC. Control of halogens.  
sulfates, and oxygen in the primary water to less than 
0.05, 0.05. and 0.005 ppm. respectively, during operation.  
and monitor and control of water chemistry during shut 
down. mitigate potential of SCC. However. inadvertent 
introduction of contaminants into the coolant system can 
occur, e.g.. contaminants in the boric acid, or introduced 
through the free surface of spent fuel pool [NRC 
Information Notice (IN) 84-181, or from water from the 
sump. The AMP must therefore rely upon ISI in 
accordance with ASME Section XM to detect possfile 
degradation. (3) Parameters Monitored/npected: The 
AMP monitors the effects of SCC on intended function of 
the valves by detection and sizing of cracks by ISI.  
Inspection requirements of Table IWB 2500-1 for Class 1 
valves, examination category B-M-1 specify for all welds 
NPS 4 or larger, volumetric examination extending 1/2 in.  
on either side of the weld and through wall thickness, and 
for welds less than NPS 4. surface examination of OD 
surface extending 1/2 in. on either side of the weld.  
Category B-M-2 specifies visual VT-3 examination of 
internal surfaces of the valve. Table IWC 2500-1 for Class 
2 valves, category C-G specifies for all valves In each 
piping run examined under category C-F. surface 
examination of either the inside or outside surface of all 
welds extending 1/2 in. on either side of the weld. In a 
group of multiple valves of similar design. size, function.  
and service In a system. examination of only one valve is 
required. (4) Detection of Aging Effects: Degradation of 
valves due to SCC can not occur without crack initiation 
and growth: ISI schedule assures detection of cracks or

No
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V ENGINEERED &USMEY FEATURES

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

C.9.1. PWR Isolatiofi , Carbon Ur. Loss of Corrosion/ NRC GL 88-05.  
C.9 Barriers- Bo et Steel. Aadg Material Boric Acid ASME Section MI.  

Valves ernal Low-Alloy, Chemically Wastagelof 1989 Edition.  
(in Lines for S ces) Steel reated External Plant Technical 
Emergency Borated Surfaces Specifications.  
Core Cooling Water 
Systems, Operating 
Feedwater. Experience 
Auxiliary NRC IN 86-108 S3.  
Feedwater.  
Main Steam, 
and Blowdown 
Piping).
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V ENGINEERED SAFETY FEATURES 
C. CONTAINMENT ISOLATION COMPONENTS

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

(continued from previous page) 
initiation and growth. ISI schedule assures detection of 
cracks or degradation of valve performance before the loss 
of intended function of the valves. (5) Monitoring and 
Trending: Inspection schedule in accordance *ith IWB
2400 or IWC-2400 should provide timely detection of 
cracks. All welds are inspected each inspection period 
from at least one valve in each group with similar design 
and performing similar functions in the system. Visual 
examination is required only when the valve is 
disassembled for maintenance, repair, or volumetric 
examination, but at least once during the period.  
(6) Acceptance Criteria: Any SCC degradation is evaluated 
in accordance with IWC-3100 by comparing ISI results 
with the acceptance standards of 1WB-3400 and IWB-3518 
for volumetric and surface examination of welds or IWB
3519 for visual examination of valve internal surfaces 
and IWC-3400 and IWC-3515 for surface examination of 
welds in Class 2 valves. (7) Cbrrectipe Actions: Repair and 
replacement are in conformance with IWA-4000 and IWB
4000. (8 & 9) Confirmztian Process and Ad "inistrative 
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 84-18).  
charging pump casing cladding (INs 80-38 and 94-63), and 
instrument nozzles in safety injection tanks (IN 91-05).  

Implementation of NRC Generic Letter (1) Scope of Program: The staff guidance of Generic Letter No 
88-05 and, based on plant (GL) 88-05 provides assurances that a program has been 
specifications, inservice inspection in implemented consisting of systematic measures to ensure 
conformance with ASME Section XI that the effects of corrosion caused by leaking coolant 
(edition specified in 10 CFR 50.55a), containing boric acid does not lead to degradation and 
Table IWB 2500-1, testing category B-P provides assurance that the reactor coolant pressure 
for pressure retaining Class I boundary will have a extremely low probability of 
components. e.g., CFS and other abnormal leakage. rapidly propagating failure, or gross 
components within the containment: rupture. The program includes (a) determination of 
Table IWC 2500-1. examination principal location. (b) examinations requirements and 
category C-H for pressure retaining procedures for locating small leaks, and (c) engineering 
Class 2 components, e-g., most evaluations and corrective actions. (2) Preventwe 

components in the safety injection Actions: Minimizing reactor coolant leakage by frequent 
system: and Table IWD 2500-1, test and monitoring of the locations where potential leakage could 
examination category D-B for systems occur and repairing the leaky components as soon as 
in support of emergency core cooling. possible. prevent or mitigate boric acid corrosion.  

(3) Parameters Monitored (nspected The AMP monitors 
the effects of boric acid corrosion on the intended function 
of the component by detection of coolant leakage by 
implementing the program delineated In GL 88-05 
including guidelines for locating small leaks, conducting 
examinations, and performing engineering evaluations.  
Inspection requirements of ASME Section XM specify
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V ENGINEERED SAFETY FEATURES 
C. CONTAINMENT ISOLATION COMPONENTS

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

4,
'I

If •

/
C. 10 . BWR and PWR Carbon nside LOSS Of General. Plant cbnical 

C.1 .2 Isolation nnet Steel, urface: Materia Pitting, and Spe tions.  

Barriers- Low-Alloy ed or Crevice 
Valves (In Steel. and w Water. Corrosion 
Lines for Fire Stainless or 
Protection, Steel iquld 
Plant Heating. 

aste. fL r 
Waste Gas etor \ / 
Plant Drain. oolant; 
Liquid Waste. tslde 
& Cooling urface: 
Water). _ _ bient Air
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V ENGINEERED SAFETY FEATURES 
C. CONTAZNME1NT LSOLATION COMPONENTS

Existing . Further 
Aging Management Program (AMP) " Evaluation and Technical Basis Evaluation
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Plant-specific aging management Plant-specific aging management program is to be Yes.  
program- evaluated, no AMP

V C--21

(continued from previous page) -
visual VT-2 (TWA-5240) examination during system 
leakage test and system hydrostatic test of all pressure 
retaining Class I components extendingto and including 
the second closed valve at the boundary extremity.  
according to Table 1WB 2500-1 category B-P; pressure 
retaining Class 2 components required to operate or 
support the safety function up to and including the first 
normally closed valve, according to Table IWC 2500- I 
category C-H: and Class 3 components in support of 
emergency core cooling, containment heat removal, and 
reactor residual heat removal, according to Table IWD 
2500-1 category D-B. (4) Detection of Aging Effects: 
Degradation of the component due to boric acid wastage 
can not occur without leakage of coolant containing boric 
acid; extent and schedule of the program delineated in GL 
88-05 will assure detection of leakage before the loss of 
intended function of the component. (5) Monitoring and 
Trending: The program delineated in GL 88-05 provides for 
timely detection of leakage. System leakage test is 
conducted prior to plant startup following each refueling 
outage, and hydrostatic test at or near the end of each 
inspection interval. (6) Acceptance Criteria. Any coolant 
leakage is evaluated in accordance with the program 
proposed by GL 88-05. (7) Corctie Actions: The leakage 
source and areas of general corrosion are located and 
corrective actions are in conformance with the program 
proposed by GL 88-05, and the requirements of ASME 
Section XI, IWB-3142 and IWA-5250. Components with 
local areas of corrosion that reduces the wall thickness by 
more than 10% require analytical evaluation to 
demonstrate acceptability. (8 & 9) Coif ation Process 
and Administrative ContrOltS 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 
Spenwen Boric acid wastage observed in nucledr power 
plants may be classified into two distinct types: 
(a) corrosion that increases the rate of leakage. e.g., 
corrosion of closure bolting or fasteners in reactor coolant 
pressure boundary, and (b) corrosion that occurs some 
distance from the source of leakage. Some recent 
incidents of boric acid wastage (IN 86-108 S3) indicate 
that although implementation of GL 88-05 ensures timely 
detection of leakage. there may still be a lack of awareness 
of the conditions that can lead to boric acid wastage.



D1 Emergency Core Cooling System Prews ze Water Reactor) 

D1. 1 Piping & Fittings 

D1.1.1 Core Flood System (CFS) 

D1.1.2 Residual Heat Removal (RHR) or Shutdown Cooling (SDC) 

D1.1.3 High Pressure Safety Injection (HPSI) 

D1.1.4 Low Pressure Safety Injection (LPSI) 

D1. 1.5 Connecting lines to Chemical & Volume Control System (CVCS) 

& Spent Fuel Pool (SFP) Cooling 

D1.1.6 Lines to Emergency Sump 

D1.1.7 Bolting for Flange Connections 

D1.2 HPSI & LPSI Pumps 

D 1.2.1 Bowl/Casing 

D1.2.2 Bolting 

D1.3 RWT Circulation Pump 

D1.3.1 Bowl/Casing 

D1.3.2 Bolting 

D1.4 Valves 

D1 .4.1 Body and Bonnet 

D 1.4.2 Bolting 

D1.5 Heat Exchangers (RCP, HPSI, & LPSI Pump Seals; & RHR] 

D1.5.1 Bonnet/Cover 

D1.5.2 Tubing 

D1.5.3 Shell 

DI.5.4 Case/Cover 

D1.5.5 Bolting
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D1.6 Heat Exchangers. (RWT Heating) 

D 1.6.1 Bonnet/Cover 

D 1.6.2 Tubing 

D1.6.3 Shell 

D1.6.4 Bolting 

D1.7 Safety Injection. Tank (Accumulator) 

D1.7.A Shell 

D1.7.2 Manway 

D1 .7.3 Penetrations/Nozzles 

Dl .8 Refueling Water Tank (RWT) 

D1.8.1 Shell 

D1.8.2 Manhole 

D1 .8.3 Penetrations/Nozzles 

D1.8.4 Bolting 

D1.8.5 Perimeter Seal
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DL. Emergency Core Cooling System (Pressurized Water Reactors)

System, Structures, and Components 

The system, structures. and components included in this table comprise the emergency core 

cooling'systems for pressurized water reactors (PWRs) designed to cool the reactor core and 

provide safe shutdown following a design basis accident, and consist of the core flood system 

(CFS), residual heat removal (RHR) or shutdown cooling (SDC), high-pressure safety 

injection (HPSI) system. low-pressure safety injection (LPSI) system, lines to chemical and 

volume control system (CVCS), spent fuel pool (SFP) cooling, and emergency sump, and 

HPSI and LPSI pumps, pump seal coolers, RHR heat exchanger, and refueling water tank 

(RWT). 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 core cooling system 

are classified as Group B Quality Standards. Portion of the RHR, HPSI, LPSI systems and 

CVCS extending from the reactor coolant system up to the second isolation valve outside the 

containment are classified as Group A and covered in Table IV C2. The aging management 

program for the variety of lines that penetrate the containment and associated isolation 

valves is reviewed in Table V C.  

The pumps and valves internals are considered to be active components. They perform their 

intended functions with moving parts or with a change in configuration and are not subject 

to aging management review pursuant to 10 CFR 54.21(a)(1)(i).  

System Interfaces 

The systems that interface with the emergency core cooling system include the reactor 

coolant system (Table IV C2), containment spray system (Table V A), spent fuel pool cooling 

and cleanup (Table VII A3), closed cycle cooling water (Table VIf C2), chemical and volume 

control system (Table VII El), and coolant storage/refueling water system (Table VII E4).
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I Structure and Region of Environ- Aging k Aging 
Item Component Interest Material ment Effect Mechanis' R rno

Core Flood 
System (CFS).  
Residual Heat 
Removal 
(RHRI. High
Pressure 
Safety 
Injection 
(HPSI), , 
Low-Pressure 
Safety 
Injection 
(LPSI), 
Connecting 
lines to 
Chemical & 
Volume 
Control 
System (CVCS) 
and Spent Fuel 
Pool (SFP) 
Cooling, 
Lines to

Stainless 
Steel (SS)

Piping & 
Fittings

Crack 
Initiation 
and Growth

Stress '.  

Corroslop" 
Cra 
(SCC)

___________________ .1. 1 5 � -I I

es

pACb Betien fl.  

Regulato y9Gide 
.I,44•~ /0 4 

EPRI TR- 105714.  
Plant Technical 
Specifications.  

Operatm 
Experience 
NRC IN 80-38.  
NRC IN 84-18.  
NRC IN 91-05.  
NRC IN 94-63.  
NRC IN 97-19.
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avoid sensitization of stainless st 
td. based on plant specifications.i" 
service inspection In confor ce 
ith ASME Section XI (edition f-fed 
10 CFR 50.55a). Table IWB 1.  
aination category B-J fo ressure 

taming welds in Clas 1 Iing, e.g..  
'S and other compon within the 
ntainment: Table IWC 500-1.  
amination category -F-I for 
essure retainingi dsin Class 2 SS 
ping, e.g.. most the safety injecti 
ping: and Table 2500-1. test d 
amination g D-B for syst 
support ofnergency core coo 

g., refu water tank (Wl h ting 
stem. ter chemistry pro for .  

impurities by monito g 
Ld tai"nng water chemistry 
n ons based on guidelines of EPRI 
1 05714 for primary water chemistry 

plant technical specifications for 
fueling water storage tank water,

t.-1

[ water Reactor)

Evaluation and Technical Basis

measses to mitigate stress corrosion cracki 
s steel (SS) and inservice inspection 

tor the effects of SCC on the intended 
emergency core cooling system piping 
(2) Actions: Selection oferiaj 
comp ce with the guidelines • ulatory 
1.44 p ents or mitigates .. Control of h 
sulfat .and oxygen primary water to 
0.05. .05, and 0. m. resmective duri

ito-rsthe ef"ects of SCC on* V ed function of 
by control of system _cheistry and by 
md sizing of cra SI. Inspection 

ats of IWB 2 tegory B-J or IWC 2500-1 
F- 1. s or circumfere~ntial and 

al wel Weach pipe or branch run NPS 4 or 
u r'and surface examination of ID region 

in. oneither side of the weld and 1/3 wall 
deep, and surface examination of OD surface 
1/2 in. on either side. Surface examination is 
for circumferential and longitudinal welds in

tbn is spatied of OD surge 
n the buttered side and 1/2 in. on the 

uirements for training and qualificatior 
performance demonstration for prZ

Lby he NRG.. (4) A-,!!WM Of Aging FffeCW 
tion of pipingj ttngs dq. to SCC _.not 

4et•~~ rcks before the loss of intended 
ofpiping. (5) Monitoing and Trending: 
•~schedule in accordance with IWB-2400, IWC
rWD-2400 for Class 1, 2. or 3 piping, respectivel

test is conducted prior to plant startup foili 
refueling outage, and hydrostatic test at pfthe end of 
each inspection interval. ( c pAWCritea: Any 
SCC degradation is evalua rdance with IWB
3100 by comparing ISI with the acceptance 
standards of IWB- IWB-3514 or TWC-3400 and 
rWC-3514. p and liner flaws are sized according to 
IWA- IWA-3400. Supplementary surface 

n may be performed o e 
may = =W et~ected in vol rc

exa~naton M7 Correctve Actions: Repa r~ran IWB 
replacement are in conformance wit O00 and IWB
4000, and reexamination in accolce with

14 ,'.C / 1a V40P 2 "
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V ENGIHEERED SAFETY FEATURES

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

D1.1.1 Piping & CFS, SS 2 400C. Loss of Crevice 
thru Fittings RHR or SDC, :hemically Material Pittin i9eg-Bdf 
D1.1.5 HPSI. tnted Corr ion EPPI TR- 105714.  

LPSI, borated Plant Technical 
Lines to CVCS wter Specifications.  
& SFP cooling

DRAFT - 12/06/99
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ENGINEERED SAFETY FEATURES 
DL. EMGENCY CORE COOLNG SYSTEM (Pressudzed Water Reactor)

Existing Euation 
Aging Management Program (AMP) Evaluation and Technical Basis T EvFurther

••Th1zzzL�
Inservice inspection is in onformanic 
with ASME Section XI (edition spece 
in 10 CFR 50.55a), Table IWB 2500-1.  
testing category B-P for pressure 
retaining Class 1 components. e.g.. CFS 
and other components within the 
containment Table IWC 2500-1, 
examination category C-H for pressure 
retaining Class 2 components, e.g.. most 
components in the safety injection 
system: and Table IWD 2500-1. test and 
examination category D-B for systems 
in support of emergency core cooling, 
e.g., refueling water tank (RWT) heating 
system. Water chemistry program for 
minimizing impurities by monitoring 
and maintaining water chemistry 
conditions based on guidelines of EPRI 
TR- 105714 for primary water chemistry 
and plant technical specifications r 
refueling water storage tank water 
chemistry.  

A

(continued from previous page) 
of IWA-2200. (8 & 9) Coqfirmation 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 
Epeience: 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. 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 (TNs 80-38 and 94-63). and 
instrument nozzles in safety injection tanks (IN 91-05).z

measures to mitigate crevice or pitting corrosion an 
ervice inspection (ISI) to monitor the effects of 

co ion on the intended function of emergen 
coo system components. (2) Preventive 
Co ol of halogens, sulfates, and oxy the p 
wa to less than 0.05. 0.05 and 0. ppm. res 

operation, and monitor control of wate 
c-ntry during shut do owever, inadvertent 
intr o tion of to into 201 cooatot . Pt ; 
occls m pner e.g., into he boric asp, or 
Hanced throl 3 e free surface of spent fuel pool [NRC 
co ntion n (tNd 84-18f , or from water from the 
the ethende must therefore rely upon ISI in 
nspection ASME Section a n to detect possible 

Insecionsperformed insp rdainc wIithth 

requremets ofARS e10R Aped six VT-2 
WA-ST examnad tion during sy ofIonestrci and 

hydron tic tests visu pal 1ts 
iomon to b 2500-1 category B-P; 

Class ca copnents t to operate or support the 
safetyftin~ino Table IWC 2500-1 category C
H: and Class 3ý coin ents in support of emergency core 
cooling aco• Table rWD 2500-1 category D-B.  
(4) E• ffects.- Degradaton of the 

copner e to corrosion would result in leakag of 
coola fowever, a one-time inspection of representative 

sn ofthe system population and most suse~l 

"I-PI _n the on is not occurring and th 

'cmponent intended function will be . d d 4urn 

the extended period. Follow up atoq bae on the 
i nspection results and plant tecI~ specification
Ins-pection Is performed- innc with the 
!requirements of M-.I eý 10CFR50 Appendix B. and 
SASTM standards•g a variety of nondestructive 
Stechniques I visual. ultrasonic. I -

~.~;- ~/~~-' A'/. #:4?W,7

V

at
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V ENGINEERED SAFETY FEATURES 
D1. EERGENCY CORE COOUNG SYSTEM (Pmized Water Reactor)

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

Z4 

DI.1.1 Piping & CFS. SS - C. Cumulative Fatigue ANSI B31.1.  
t-hru Fittings RHR or SDC. Fatigue 
D1.1.4 HPSI, Damage 

LPSIr 

D1.1.6 Piping & Lines to SS tagnant oss of Microbio- 
Fittings Emergency hemically aterial logically 

Sump eated Induced 
)orated Corrosion 

rater _ _(MIC) 

D1.1.7 Piping & Bolting for Nuts: , Loss of Corrosion/ NRC GL88-05.  
Fittings flange Carbon e g Material Boric Acid ASME Section M.  

connections in Steel (CS). :hemlcally Wastage of 1989 Edition.  
Items Dl. 1.1 Bolts/Studs teated External Plant Technical 
thruD1.1.5 Alloy steel Dorated Surfaces Specifications.  

water 

Operating 
E.•perience 
NRC IN 86-108 S3.

DRAFT - 12/06/99 V DI-8



V ENGINEERED SAFETY FEATURES 
DI. EMERGENCY CORE COOmNG SYSTM mrssized Water Reactor) 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 
and surface techniques. Selection of susceptible locations 

is based on severity of conditions, time of service, and 

lowest design margin. (5) Monitoring and Trending: 
System leakage test is conducted prior to plant startup 
following each refueling outage. and hydrostatic test at or 

near the end of each inspection interval. The results of 
one-time inspection should be used to dictate the 
frequency of future inspections. (6) Acceptance Criteria: 
Any relevant conditions that may be detected during the 

. leakage and hydrostatic tests are evaluated in accordance 
with IWB-3100 and acceptance standards of IWM-3400 and 

IWB-3522 for Class 1 components. IWC-3100 and 
acceptance standards of IWC-3400 and IWB-3516 for Class 

2 components, IWD-3000 for Class 3 components.  
(7) Corrective Actions: Prior to service. corrective 
measures are needed to meet the requirements of IWB-3142 

and IWA-5250. Repair and replacement are in 
conformance with IWA-4000 and IWB-4000. (8 & 9) 
Coiqifirmtion 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: Localized corrosion is 
likely to occur at mechanical joints, e.g., flange 
connections, because they present a crevice geometry at 
the sealing surfaces that may allow buildup of impurities 
due to stagnant conditions.  

Components have been designed for Fatigue is a time-limited aging analysis MlLAA) to be Yes 

fatigue for a 40 y design life according to performed for the period of license renewal, check Code TLAA 

the requirements of ANSI B31. 1. limits for allowable cycles (less than 7000 cycles) of 
thermal stress range.  

Plant-specific aging management Plant-specific aging management program will be Yes 

program. evaluated. no AMP 

Implementation of NRC Generic Letter (1) of Progr;n: The staff guidance of Generic Letter No 

88-05 and. based on plant (Gl) M provides assurances that a program has been 
specifications. ins e Ispecpon n emented consisting of systematic measures to e 

conformance with ASME Section XI that the effects of corrosion caused by leaking 

(edition specified in 10 CFR 50.55a). containing boric acid does not lead to degra on and 

Table IWB 2500-1. testing category B- provides assurance that the reactor 

for pressure retaining Class 1 bew mW will have a extremely low probability of 

components. e.g.. CFS and other abnormal leakage. rapidly propagating failure, or gross 

components within the containm t rupture. The program includes (a) determinatio 

Table IWC 2500- 1. examination principal location. (b) examinations req " ents and 

category C-H for pressure re procedures for locating small leaks, (c) engineerng 
c s 2 compoents e.g.. most evaluations and corrective actio (2) Pre 

components in the safety inJeon Actions: Minimizing Feeetet e leakage byru 

system: and Table 1WD 2500-1, and nitorng of the locations where potential leakage co 

examination category D-B for syst and repairing the leaky components as soon as 

in support of emergency core cooling. le, prevent or mitigate boric acid corrosion.  
3)ParametersMoitredfl ~spe th#-fe AMP_____

DRAFT - 12/06/99V D1-9



V ENGINEERED SAFETY FEATURES 
Dl. EMERGENCY CORE COOIJNG SYSTEM (Pessurzed Water React=)

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

-. - I 4 4
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Basis

mon tnrs the effects of acid corrosion on the 
lntered function of thecomponent by detection of 

leakage by im ementing the program delineated In GL 88-05 in• u rguidelines for locating small leaks.  

conducting a ons. and performing engineering 
evaluations. Ins ction requirements of ASME Section XI 
s cify visual -2 (IWA-5240) examination during 

tem test and system hydrostatic test of all 
p reure Class 1 components extending to and 
inclu the second dosed valve at the boundary 
extremity, according to Table IWB 2500-1 category B-PI 
pressure retaining Class 2 components required to operate 
or support the safety function up to and including the first 
normally closed valve, according to Table IWC 2500-1 
category C-H: and Class 3 components in support of 
emergency core cooling, containment heat removal, and 
reactor residual heat removal. according to Table IWD 
2500-1 category D-B. (4) Detection ofAging rffects: 
Degradation of the component due to boric acid wastage 
can not occur without leakage of coolant containing boric 
acid: extent and schedule of the program delineated in GL 
88-05 will assure detection of leakage before the loss of 
intended function of the component (5) Monitoring and 
Trending: The program delineated in GL 88-05 provides for 
timely detection of leakage. System leakage test is 
conducted prior to plant startup following each refueling 
outage, and hydrostatic test at or near the end of each 
inspection interval (6) Acceptance Criteria: Any coolant 
leakage is evaluated in accordance with the program 
proposed by GL 88-05. ( Corrective Act s The leakage 
source and areas of general corrosion are located and 
corrective actions are in conformance with the program 
proposed by GL 88-05, and the requirements of ASME 
Section X, IWB-3142 and IWA-5250. Components with 
local areas of corrosion that reduces the wall thickness by 
more than 10% require analytical evaluation to 
demonstrate acceptability. (8 & 9) Confirmation Process 
and Adm.nistratie 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 
,perience: Boric acid wastage observed in nuclear power 
plants may be classified into two distinct types: 
(a) corrosion that increases the rate of leakage, e.g., 
corrosion of closure bolting or fasteners in reactor coolant 
pressure boundary, and (b) corrosion that occurs some 
distance from the source of leakage. Some recent 
incidents of boric acid wastage (IN 86-108 S3) indicate 
that, although implementation of GL 88-05 ensures timely 
detection of leakage, there may still be a lack of awareness 
of the conditions that can lead to boric acid wastage.  
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Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect eec t Referenes

Loss of 
Material

Crevic(and 
Pittink .

ASME OM Code
1990. Subsection 

£ke~k105714.  
Plant Technical 
Specifications.  

Operaing 
Experience 
NRC IN 84-18.

.i - 1. L
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ENGINEERED SAFETY FEATJ/RES 
DI. EMERGENCY CORE COOXNG SYSTEM atvssudzed Watwr Rzaetn

nrii- CEL; 

PUMPS
Bowl/ Casmg

CS with SS 
cladding

,5-340•C.  
phemically 
treated 
borated 
water

L

T

V Dl-12



L Existing 
Aging Management Program •M •Evaluation and Technical Basis 

Inservice Inspection in conformance eftt!"_ V._ _ 

with ASME Section MI (edition specified m ures to mitigate crevice or pitting corrosion and 

in 10 CFR 50.55a), Table IWC 2500-1. bination of inservice inspection (SI) and inservic,/ 

examination category C-H for pressure ting (ISOn to monitor the effects of corrosion on th, 

retaining Class 2 components, e.g., most innded function of emergency core cooling syst 

components in the safety injection co ponents. (2) Preventive Actions. Control fIalog, 0 

system: and Table IWD 2500- 1. test and s tes, and oxygen in the primary water to Jess than 

examination category D-B for systems 0. . 0.05. and 0.005 ppm. respectively, during o to 
in support of emergency core cooling. nito•I Of h 

e.g.. refueling water tank (RWTI hea t wn n te poten corrosiorV 

system, and based on the tesIng 
requirements of 10 CFR 50.55a for 

ASME Code Class 1. 2. and 3 pumps-o 
f 

valves, and additional NRC staff 4 

guidelines of NRC Generic Letter 8-04.  
inservice testing performed in M4rdedet The 

accordance with ASME Subsection ( 

(or Operation and Maintenance Code o effec corrosi con r. wat 

Subsection ISTB) for pumps. or other an ISI to detect coolant and I r 

approved program in the plant ua co nent performance. Inspecti 

specifications. Water chemistry req tof ASAES!...tz X" specify VT-2 

program based on EPRI guidelines of (1W examination during system e and 

TR- 105714 for minimizing impurities hy tests of press e re 

by monitoring and maintaining pfe 

primary water chemistry. ction accoring Table W 2500-caegor 
Class 3 components in support of emergency co g 
according to Table IWD 2500-1 category D-B., d on the 
requirements of 10 CFR 50.55a for ASME Ode Class 1. 2.  
and 3 pumps and valves and additional guidelines of NRC
Generic Letter (GL) 89-04, IST is performed in accordance 
with ASME Subsection IWP (or OM Code Subsection ISBT).  
(4) Detetion of Aging Effec't)egradation of the 

component due to corrosiop would result in leakage of 
coolant. However, a one.-6me inspection of representative 
sample of the systemyxpulation and most susceptible 
locations in the system should be conducted to ensure that 
significant degradation is not occurring and the .  
component intphded function will be maintained during 
the extended Iod. Follow up actions are based on the 
inspectio ults and plant technical specification.  
Inspecti Is performed in accordance with the 
requi ents of ASME Code, 10CFR50 Appendix B. and 

standards, using a variety of nondestructive 

e 1--e o Ios on 

severity of conditions, time of service, and I t design 
margin. (5) Monitoring and Trending:- t lealeakage test 
is conducted prior to plant startup •owng each 
refueling outage. and hydrostati t at or near the end of 
each inspection Interval. ults of one-time 
inspection should be dictate the frequency of future 
inspections. (6) A Criteria: Any relevant 
conditions that ma e detected during the leakage and 
hydrostatic tes e evaluated in accordance with _WB
3100 and a tance standards of IWB-3400 and IWB-3522 
for Classw omponents. IWC-3100 and acceptance 
stan of IWC-3400 and IWB-3516 for Class 2 
co ~nents. IWD-3000 for Class 3

V D1-13 DRAFT - 12/06/99
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Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References

Corro on 
C g 

C)

____________ I ____________-I __________ J. _________ I I

Regulatory 9Glde 

EPRI TR- 105714.  
Plant Technical 
Specifications.  

Operating 
Experience 
NRC N8,O-.  NRC IN 80-.  

NRC IN 94-63.  
NRC IN 97-19.
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V ENGINEERED SAFETY FEATURES 
D1. EMERGENCY CORE COOUNG SYSTEM (Pressurized Water Reactor)

D1.2.1 HPSI & LPSI 
Pumps

Bowl/Casing SS, 
CS with SS 
cladding

Z5-340"C.  
-hemically 
treated 
iorated 
;vater

Crack 
Initiation 
and Growth
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V ENGINEERED SAFETY FEATURES 
" ", •r_•-wr rf'f& ryw1•.rT. aVtl& f -rPr-qnrt@d Water Reactor)

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

components. (7) Corrective Actions: Prior to service.  
corrective measures are needed to meet the requirements 
of IWB-3142 and IWA-5250. Repair and replacement are 
in conformance with IWA.4000 and IWB-4000. (8 & 9) 
Confirmation Process and Administrative Controls: Site 
QA procedures. review and approval processes. and 
admintstrative 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: Localized corrosion is 
likely to occur at flange connections where buildup of 

___purities can occur.  

Guidelines of Regulatory Guide (RG) 1.44 U. .No
to avoid sensitization of stainless steels 
and, based on plant specifications.  
inservice inspection in conformance 
with ASME Section XI (edition specified 
in 10 CFR 50.55a), Table IWC 2500- 1.  
examination category C-G for pressure 
retaining welds in pumps. Water 
chemistry program based on EPRI 
guidelines of TR-105714 for minimizing 
impurities by monitoring and 
maintaining primary water chemistry.

ures to mitigate stress corrosion cracking , 
s ess steel (SS) and inservice inspection (SIS) t 
monitthe effects of SCC on the intended funin of 
emerge cy core cooling system components 
(2) tive Actions: Selection of ma in 
comp ce with the requirements ulatory Guide 
(R.) 1 prevents or mitigates . Control of halogens.  
s and oxygen in the water to less than 
0. 0.05, and 0.005 p .respecti , during operation.  
and onitor and co of water chemistry during shut 
dow mitigate tial of SCC. However, inadvertent 
intuction ont ts into the coolant system can 

r- e n rimants in the boric acid, or introduced

requirements of -2560 1 cat C-G, specifies surface 
examination of either the F-or outside surface of all 
welds extending 1/2 either side of the weld. In a 
group of multiple of similar design, size. function.  
and service in tem, examination of only one pump is 
r d( tection of Aging Wects: Degradation of 
pum to SCC can not occur without crack initiation 
an ISI schedule assures detection of cracks or

id--function of the pump. (5) Monitoring and 
Trending: Inspection schedule in accordance m IC
2400 should provide timely detection of g . Surface 
examination of welds is conductedjbpg each inspection 
interval. (6) Acceptance 8CC degradation is 
evaluated in accordance wi C-3100 by comparing ISI 
results with the accept a n of 1WC4 and 
]WC-3515. (7) or Actions: Repo&r Wd riqplacement 
are in confo wth IWA-4000 and ww .4oo. and 

in accordance with requirements of IWA
2200. 9 CoflMation PrOcM and Admini v 

Is- Site QA procedures. review and approval 
;ocesses. nd administrative controls are implemented 

in accordance with requirements of Appendix B to

4
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V ENGINEERED SAFETY FEATURES 
D. EMERGNCY CORE COOLING SYSTEM Otessuzized Water Reactor)

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

D 1.2.1. HPSI & LPSI Bowl/Casing Casing: CS; ir. Loss of Corrosion/ NRC GL 88-05.  
D1.2.2 Pumps (External Nuts: CS, eaking Material Boric Acid ASME Section XI, 

Surfaces), Bolts/Studs: ,hemically Wastage of 1989 Edition.  
Bolting Alloy Steel 3ated External Plant Technical 

"rated Surfaces Specifications.  
ater__ 

_ _ _ _ _ _ _ 

D1.3.1 RWr Bowl/Casing SS C Loss of Crevice and Same as effect of 
Circulation hemically Material Pitting Crevice and 
Pump eated Corrosion Pitting Corrosion 

rrated of Item DI,2.1 
ctter bowl/casing for 

1-PSI and LPSI 
pumps 

Dl.3.2 RWT Bolting Nuts: CS, .ir, Loss of Corrosion/ NRC GL 88-05.  
Circulation Bolts/Studs: eaking Material Boric Acid ASME Section XM.  
Pump Alloy Steel :hemically Wastage of 1989 Edition.  

xeated External Plant Technical 
ýorated Surfaces Specifications.  

ter 
D1.4.1 Valves Body and SS, 3400 C, Cumulative Fatigue ANSI B31.1.  

(Check- Bonnet CS with SS hemically Fatigue 
Control. Hand, cladding eated Damage 
Motor rated 
Operated. and ter 
Relief Valves) 

D1.4. 1 Valves Body and SS. C. Loss of Crevice'and ASME Section XM, 

(Check. Bonnet CS with SS hemically Material Pitting 1989 Edition.  

Control. Hand, cladding eated Corrosion ASME OM Code

Motor rated 1990, Appendix I 

Operated. and ter and Subsection 
Relief Valves) ISTC.  

NRC GL 89-04.  
NRC GL 96-05.  
NRC IN 88-70.  
EPRI TR-105714.  
Plant Technical 
Specifications.  

Operating 
Fxperience 
NRC IN 84-18.  
NRC IN 98-23.  
NRC IN 94-63.
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V
WaterD1.

same as eiiecr oj .orroswnl DoELrLa 
Wastage of Item D.1.1.7 Bolting for 
flange connections in Items DI. 1.1 thru 
D1.l.5.

Same as effect of Crevice and Pitting 
Corrosion of Item Dl.2. I bowl/casing 
for HPSI and LPSI pumps.

Same as effect of Corrosion/ronc jc=a 
Wastage of Item DI.1.8 Bolting for 
flange connections in Items DI.1.1 thuu 
D1.1.7.

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

in 10 CFR 50.55a). Table IWB 
testing category B-P for pr 
retaining Class 1 compo Table 
IWC 2500-1. examina "category C-H 
for pressure re Class 2 
components; able IWD 2500-1, test 
and oncategory D-B for 

syt support of emergency core 
system; and based on the tý

ASvIE Code Class 1. 2, and 3 
valves, additional s' -e 
NRC Generic ArL) 89-04 
the scoce testing 0 
Sinfoon in NRC IN 88-70: 

seand testing of safety-reli

Evaluation and Technical Basis 
(continued from previous page) 
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, 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). and 
instrument nozzles in safety injection tanks (IN 91-05).  

Same as effect of Corroszon/Boric Acid Wastage of Item 

Dl. 1.7 Bolting forflange connections in Items DI. 1.1 thru 
DI.1.5.

Same as effect oJ Corroston/tronc Acta wasuage oJ ,cra 
DI.1.8 Bolting for flange connections in Items DI.1.1 thru 
DI.1.7.

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

easure to miti-gate crevice or pitting corrosion~dI 
bination of inservice inspection (ISI) an ervice 
•g (1ST) to monitor the effects of co n on the 

inte ded function of emergency coreling system 
con>onents. (2) Preventive o of halogens.

e. duradgopera& 
of water chemistry during shut 
of corrosion. H ,wevW. -
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V ENGINEERED SAFETY FEATURES 
DIL. EMRGENCY CORE COOLING sYsTE Wrtesudzed Water Reactor)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material I ment Effect W(echanism References

I .4 I L
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�UAERE&FEIY F�
Water Reactor)

Nalves. and in GL 96-05 egardfig 7 
safety-related motor-operated 
IST is performed in accordan th 
ASME Subsection IWV (0 on and 
Maintenance Code Ap I and 
Subsection ISTC). ure that the V% 
changes in d -basis performance of 
safety-re ae resulting from 
degra n can be identified and 

ed. Water chemistry program for

Evaluation and Technical Basis
I--

th effects of corrosion byls IS odefte 
ISl to evaluate component performance. Inspection 
r rents of ASME Section XM specify visual Vr-Z 

J(IW -5240) examination during system leakage testand 
hyerotatic test of all pressure retaining Class 1. L 

ýEmponents according to Table rWB 2500- ategory B-P.  
•essure retaining Class 2 components required to operate 
or upport the safety function, according to Table IWC 

1 category C-H; and Class 3 components in support of 
emengency core cooling, according to Table IWD 2500-1 
catey D-B. Based on the requirements of 10 CFR 50.-55a 
for ME Code Class 1, 2. and 3 pumps and valves and 
Aitional guidelines of NRC GLs 89-04 and 96-05. IST is 

]:'erformed in accordance with ASME Subsection IWV (OM 
Code Appendix I and Subsection IST). (4) Detection of 
Aging Effect Degradation of the component due to 
corrosion wpllld result in leakage of coolant. However, a 
i one-timei'pection of representative sample of the 
systegp'opulation and most susceptible locations in the 
sig , should be conducted to ensure that significzant

function will be maintained duri the extended period./.  
Follow up actions are based on the inspection results ;*d 
plant technical specification. Inspection is perfornd in 
accordance with the requirements of ASME Code., 
10CFR50 Appendix B, and ASTM standards, using a 
variety of nondestructive techniques including visual.  
ultrasonic, and surface techniques. Selection of 
susceptible locations is based on severity of conditions, 
time of service, and lowest design xlargin (5) Monitoring 
and Trending System leakage test is conducted prior to 
plant startup following each .efueling outage, and 
hydrostatic test at or n~r the end of each inspection 
intervaL The resultsOf one-time inspection should be 
used to dictate :equency of future inspections.  

(6) Accep t&Criteria Any relevant conditions that may 
be det the leakage and hydrostatic test are 
eval in accordance with IWB-3100 and acceptance 
g ra of rWB-3400 and WB-3522 for Class-1.  

3400 and IWB-3516 for Class 2 components for 
Class 3 components. (M) Corrective Actions: f6r to 
service, corrective measures are needed Vpodeet the 
requirements of IWB-3142 and IWA- 52-. Repair and 
replacement are in conforma th IWA4000 and IWB
4000. (8 & 9) Coiifirmatio.4Poc and Administrativie 
Controls: Site QA p r&cdlres. review and approval 
processes. and a trative controls are implemented 
in accordancf requirements of Appendix B to 10 CFR 
Part 50 a continue to be adequate for the period of 
lice ieual- (10) Operating Experience Corrosion has 

-erved in guide rings of relief valves (IN 98-23) and 
g pump casing (IN 94-63).

DRAfI"- 12/06/99
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V ENGINEERED SAFETY FEATURES 
D1. EMERGENCY CORE COOLING SYSTEM Wremurized Water Reactor)

Structure and Region of Environ- Aging Ag! 
Item I Component Interest Material ment I Effect 6eqlo

Valves 
(Check.  
Control Hand.  
Motor 
Operated, and 
Relief Valves)

Body and 
Bonnet

ss.  
CSw ith SS 
cladding

5-340ýC, 
"-hemically 
reated 
)orated 
vater

Crack 
Initiation j 
and Growth 

(
4pe,4a4. s J.y

Experience 
NRC IN 80-38.  
NRC IN 84-18.  
NRC IN 91-05.  
NRC IN 94-63.  
NRC IN 97-19,

____________ J I d. __________ I

DRAFT- 12/06/99
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D1. EMERGENCY CORE SYSTEM alrssxied Water Reactor 
Existing 

Aging Management Program (AMP) -- Evaluation and Technical Basis 

to avoid sensitization of stainless steels measur to mitigate stress corrosion cracking (SC 
and, based on plant specifications, stalnil steel (SS) and inservice inspection 
Inservice inspection In conformance monitor e effects of SCC on the intende ction of 
with ASME Section XI (edition specified er cy core cooling system corn 
in 10 CFR 50.55a). Table IWB 2500-1, (2 etive Actions: Selection terial in 
examination categories B-M- 1 and B-M- comp I ce with the requirem of Regulatory Guide 
2 for Class I valves: Table IWC 2500-1, (RG) 1. prevents or mi SOC. ConC 0 
examination category C-G for pressure sulfat en i•n to less than 
retaining welds in Class 2 valves. Water 0.05, and 0. m. r during o 
chemistry program for minimiing nitor an ntro of water chemistry during shut 
impurities by monitoring and t tential of SOC. Henev - :
maintaining water chemistry 0 Us- -- "-
conditions based on guidelines of EPI 
TR- 105714 for primary water 
chemistry.  

AMP monitors the effects of SCc on inted function of 
the valves by detection and sizing o cks

I1

Inspection requirements of Tabl 2500-1 f Class 1 
valves, tion catego -1 specify f all welds 
NPS 4 or aer. volume tion ding 1/2 in.  

either e the d thickness, and 
forw less ,surface examination of OD.  
surface exte 1/2 in. on either side of the weld.  
Category -2 specifies visual VT-3 examination of 
in urfaces of the valve. Table IWC 2500-1 for Class 

es, category C-G specifies for all vair in en

0= -clgr F, su--"ace 
examination of either the inside or outside surface 
welds extending 1/2 in. on either side of the wel a 
group of multiple valves of simila design. ction.  
and service in a system, examination of one valve is 
required. (4) Detection of Aging Eff o .on of 
valves due to SCC can not occur out crack initiation 
and growth; ISI schedule ass detection of cracks or 
degradation of valve perf ce before the loss of 
intended function of. (5) Monitoring and 
Trending: schedule in accordance with IWB
2400 or IWC- should provide timely detection of 
cracks. d are inspected each inspection period 
from t one valve in each group with similar design 

oMin similar functions in the system. Visual

disassembled for maintenance, repair, or volume 
examination, but at least once during the 
(6) Acceptance Criteria. Any SCC d on is evaluated 
in accordance with IWC-3 100 paring ISI results 
with the acceptance stan of IWB-3400 and IWB-3518 
for volumetric and examination of welds or IWB
3519 for visual tion of valve intermal surfaces 
and IWOC d W-• 35 15 for surface examination of 
welds in 2 valve s (7) o Actions Repair and 

rpa ntaein conformance with IWA-4000 and IWB(8nt aan

7w4 

U D,1•-2. DRAFT -- 12/06/99
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V ENGINEERED SAFEPY FEATURES 
D1. EMERGENCY CORE COOLING SYSTEM UPrzeswzed Water Reactor)

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

Dl.4.1, Valves Body and Bodyand ir. Loss of Corrosion/ NRC GL88-05.  
D1.4.2 (Check. Bonnet Bonnet CS: eaking Material Boric Acid ASME Section 3a, 

Control, Hand. (External Nuts: CS, :hemically Wastage of 1989 Edition.  
Motor Surfaces). Bolts/Studs: heated External Plant Technical 
Operated. and Bolting Alloy Steel ýorated Surfaces S n"
Relief Valves) _ _ ter _ 

Dl.5.1 Heat Bonnet/Cover. Bonnet/ Lhemically Loss of Crevicend 
thru Exchangers Tubing, Cover & eated Material P 
D1.5.4 (Reactor Shell, Tubing: SS, orated Corros ASME OM S/G; Pt 

Coolant Pump Case/Cover Shell CS. ter. and 2.  
Seal, Case/Cover treated NRC GL 89-13.  
HPSI Pump Cast iron -omponent EPRI 

LPSI Pump water Specifications.  
Seal.  
RHR or SDC)

DRAFT - 12/06/99 V DI-22



V
Water:D1.

Same as euecr oJ (,orroson/ •uru .  
Wastage of Item D1.1.7 Bolting for 
flanae connections in Items DI. .1 hru

radiation monitors in componen 
cooling system: inservice on in 
conformance with AS tion XI 
(edition specified of CFR 50.55a).  
Table 1WB . testing category B-P 
for pr retaining Class 1 
cojV pents, Table lWC 2500- 1.

retaining Class 2 components: 
performance testing In accT 
ASME OM Standards ;c;&OCh 
to ensure that t exchar 
serviced ý iosed-cycl co4

Evaluation and Technical Basis 
(continued from previous page) 
Controls: Site QA procedures. review and approval 

processes, and administrative controls are implemented 
in accordance with requirements of Appendix P to 10 CFR 

Part 50 and will continue to be adequate for the period of 

ltcense renewal. (10) Operating Mxerienw 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 prmary 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), and 

instrument nozzles in safety injection tanks (IN 91-05).  

Same as effect of Corrosion/Boric Acid Wastage of item 

D1. 1.7 Bolting for flange connections in Items D1. 1.1 thru 
DI.1.5.

e exposure to aggressive environments. an~ 
pe rmance testing in accordance with ASME 0)4..  

Sta •ardand Guides. Part 2 provides assu ra t the 

hea exchanger serviced by the closed-cydl .oling water 
i sy• •is performing its function accep'ly.  

r Actions: Use of app te materials.  

ocoating to protect the erlying metal surfaces, 

ad co tro Of prmy Walte emtr and cooling water 
chemis to minimize e ure to aggressive 

enviro ent. The paIze eters monitored include 
halo .sulfates.4 ,gen. and pH in the primary wrater, 

add tlor4ete, dissolved copper and iron, 

e is. t and gamma activity. in the component_ 
~e.(3) Parameters Monitored(Ispeate& The 

zlhtors the efet-fprWnb tvU c

o66='• to det ciant leakge and inser-kce testing-Mo Imonitore are •=tyrelated to corrosion,eg.  

]iron and op .and by detection of leakage 

|monitors. the component Cooling -System, 
in '~•.o• requirements of AGS e cf 

Class I componts extending including secm 

closed valve at daacco to I 
IWB 2500- I raequrdgo .eae Class 2 

components pera or support the safety 

function. acco Table IWC 2500-1 category C-H.  

Performance t is conducted in accordance with 

ASME OM . Part 2. (4) Detection ofAging Iffeets 
Degra of component due to corrosion would result 

in 1 ge of coolant or d adattnfL Of QOmA.

o •L-23 DAa - 2069

I

e I

aWj 44
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V ENGRIEERED SAFETY FEATURES 
D1. EMERGENCY CORE COLING SYSTEM (Pressurized Water Reactor)

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

D1.5.3 Heat Shell. Shel: CS; .r. leaking Loss of Corrosion/ NRC 0L88-05.  
thru Exchangers Case/Cover, Case/Cover .-hemically Material Boric Add ASME Section XI, 
D1.5.5 (RCP Seal, (External Cast iron; eated Wastage of 1989 Edition.  

HPSI Pump Surfaces); Nuts: CS, orated External Plant Technical 
Seal. LPSI Bolting Bolts/Studs- ater Surfae S 
Pump Seal. Alloy Steel 
RHR or SDC) 

D1.6.1 Heat Bonnet and Bonnet/ "hemically Loss of Crevice AS•m-s ec -', 
thru Exchanger Cover, Cover & reated Material P;ttn1 1989 E m-]n.  
D1.6.3 (RWRT Heating) Tubing. Tubbn. SS, >orated Corros ASME OM S/G. Pt 

Shell Shell: CS waten and 2.  
intreated NRCGL89-I& 
-ooling TR-105714.  

water Plant T hnzo s

DRAFT - 12/06/99
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V ENGD4EERED SAFETY FEATURES 
,%I ww3C ORrE COI • YtnS• gTEM Mrm-snzed Water Reactor)

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

solids would detect the existence of corrosion: ext Ani- d 
schedule of inspection/testing assure detectio 
corrosion before the loss of intended funS of the 
component. (5) Monitoring and Results from 
performance tests to verify the h, fer capabities 
are trended. Also. based on commendations of NRC 
GL 89-13 or its equivale dequacy of cooling water 
chemistry control t be confirmed. implement 
Action MI of G3 to include inspection and 

.ogam tefo closed-cycle cooling water 

s ensuree that corrosion. erosion, and rot 

related systems serviced by closed-cycle cooling 
(6) Acceptance 0iteria: Heat exchanger ce test 
results are evaluated in accordance e guidelines of 
ASME OM S/G Part 2. Maxim e for various 
impurities in odary sid 'r and cooling water are 
specified. Re f 0 x leakage tests are evaluated 
in accordance wi 3100 and acceptance standards of 

SIWB-te 3aprc522 for Class 1 components, and IWC
i3100 s tance standards of tWC-3400 and iWo 3516 

witf oqimponents. ) Conix ctB e Ac1i0 C f P the heat 
wl•l •ailoto oin adequateft e o n 

evaluaton and appropriate correctime action 
acceptable lim are exceeded or leakage' _eed. (_ & 

Site QA procedures. revie an_•aa processes,_and 
administrative controls plemented in accordance 

with reu men ts nde B to 10 CF Par 50 and 
will :on-tu a uate for the period of license 

thiA__Wwdge timel detection of 

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

Wastage of IternDl .1.7 Boltingfor DI.1.7 Bolting for flange connections in Items DI.1. thru 

flange connections in Items DI.1.1 thru DI.1.5.  
D1.1.5.

with ASME Section XI (edition s 
in 10 CFR 50.55a). Table • 1.  
examination categoryW r systems 
in support of ;cy core cooling: 

perfo in accordance with 
Standards and Guides, Part 2

se biedy the closed-cycle coolw 
water system is performio glct0o 
acceptably: and wa try contr 
program b RI TR- 105714 for 
V)er and plant technical

z

inT nol-of ater chemistry and cooling wa 
r h •d t o•t minimize exposure to agge d'pel or an 

environmits, and inservice inspec and performance 

testing p *es assurance thatt Oeadt exchanger se~eYythe closed-cycieoOing water system_ is 

pe its nctioad R~ tabl. (2 Prepntv 
Actions. Use of a n1riate materials, lining or coating to 

p chemistry based on EPRI guidelines of TR
!1 d cooling water chemistry based on!3Lpulfl

environment. The P_1rantr 
lrr,• e,.lVt9.t• iwrve•.i, H inl the

V DI-25 DRAFT - 12/06/99
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V ENGINEERED SAFETY FEATURES 
Dl. EMECIECY COIE COOLING SYSTEM (reesm-ize Water Reactor)

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

D1.6.3. Heat Shell Shell: CS, leaking Loss of Corrosion/ NRC GL88-05.  
D1.6.4 Exchanger (External Nuts: CS. hemically Material Boric Acid ASME Section XI, 

(RWT Heating) Surface). Bolts/Studs: ted Wastage of 1989 Edition.  
Bolting Alloy Steel rated External Plant Technical 

[ ter Surfaces Specifications.  

D1.7.1 Safety Shell CS with SS , leaking Loss of Corrosion/ NRC GL 88-05.  
Injection (External cladding [hemically Material Boric Acid ASME Section XM.  
Tank Surface) eated Wastage of 1989 Edition.  
(Accumulators rated External Plant Technical 
)__ _ter Surfaces Specifications.

DRAFT - 12/06/99
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V ENGINEERED SAFETY FEATURES 
D1 EMERGZNCY CORE COOLING SYSTEM Mpressurized Water Reactor)

Existing Further 
Aging Management Program CAWI) Evaluation and Technical Bass Evaluation

Same as effect of Corrosion/Boric Acd Same as effect of Corrosion/&oric Acid Wastage of Item No 

Wastage of Item DI.1.7 Bolting for D1.1.7 Bolting for flange connections in Items D1.1.1 thru 

flange connections in Items D1.1.1 thru D1.1.5.  
D1.1.5, 

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

Wastage of Item D.1..7 Bolting for DI.1.7 Bolting for jlange connections in Items D1.1.1 thru 

flange connections in Items D1.1.1 thru D1.1.5.  
D1.1.5.

DRAFT - 12/06/99V Dl-27

primary water, and in addition to these, dissolved co 
and Iron. and suspended solids in the compon 
water. (3) Parameters Monitore/ AMP 
monitors the effects of corrosion by s ce program 
to detect coolant leakage and esting to evaluate 
component performance. Ins on requirements of 
ASME Section X. Table 500-1, examination 
category D-B specify VT-2 (IWA-5240) examination 
during system 1 and hydrostatic test of all pressure 
retaining nomponents in support of emergency 
core t Performance testing is conducted in 

wsasenth ME OM S/e, cr 2. (4) fetetion of 

would result in leakage of coolant or degradation ofe 
component performance extent and schedule of 
inspection/testing assure detection of corrosi ore the 

loss of intended function of the oompon• 
(5) Monitoring and T1rending: Resul• performan~ce 
tests to verify the heat transfer ies are trended.  
Also, based on the recommerons of NRC GL 89-13 or 

its equiaent, if ad qua r cooling water chemstr 
control can not be c2 ed, imple~ment Action MI of GL 

89-13 to include on and maintenance program for 
closed-cycle gwater system to ensure that 
corrosio sion, and protective coating failure can not 

dequt performance of safety-related systems .- A 1% -Inq-W "e g=0 water•. (6) Acc:-ep_•tance 
Criera Heat exchaner pRIMMOLI,, LEML A ....  
evaluated in accordance with the guidelines of AS~M&SfI 
S/G Part 2. Maximum levels for various impjl in 
secondary side water and cooling ter ed. 7 
Corrective Actions. If the heat r fails to perform 

adequately, corrective actiol•e'tkn in accordance 
with OM S/G Part 2. (10A '• Prcs and/ 
Administrtv IS.• Site QA procedures, review and 
approval s., and administrtive controls are 

"B to 10 CFR Part 50 and will continue to be 

effects of corr-osion in RWT h• .- 9Ver._



ENGUIEEED SAFETY FEATURES 
DL. EMERGENCY CORE COOLING SYSTEM aPressurzed Water Reactor)

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

D1.7. I Safety I Shell. Shell: CS Chemicallv I Loss of d !2ME , ..
Injection 
Tank 
(Accumulators

Manway.  
Penetrations/ 
Nozzles

with SS 
cladding.  
Other. SS

treated 
biorated 
water

Material
Corro? ,Plant Technical 

Specifications.

.ft

DRAFT- 12/©/99
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ow EN•nu SAFETY FEATURES 

D1. f• ,GENCY CORE COOLING (Pressuized Water Reactor) ___Fute 

Existing Further 

Aging Management Program (AMP) A Evaluation and Technical Basis Evaluation 

pservice inspection in conformance f 
vith ASME Section XI (edition specified m res to mitigate crevice or pitting corrosion 

ni 10 CFR 50.55a). Table IWC 2500-1, ce inspection (ISI) to monitor the effects of 

xcamination category C-H for pressure co n on the intended function of emerge %ite

etaining Class 2 components. and coo system components. (2) M 

vater chemistry control program based sys is filled with borated water wi ntroll water 

)n plant technical specifications. - try. (3) Parameters Monitoh10 
P monitors the effects of co on by detecti n of 

coolant leakage by 151. Ins .on requireents f ME4D 
Section MI specify vis -2 (lWA-5240) e n 

Sduring system I t and system hyldrostatic t t of 
all pressure re Class 2 components required t 
operate or s rt the safety function up to the first 
normally; valve, according to Table IWC 2500-1 caeg -H. (4) Deeto of Agin Efects Degradation 

0 component due to corrosion would result in leakage 

representative sample of the system population ana 
susceptible locations in the system should be condu 0 
ensure that significant degradation is not oc 
the component intended function will be ed 
during the extended period. Follow up ac are based on 

-- the inspection results and plant t specification.  
Inspection is performed in acco with the 

5requirements of ASME Code. 1 Appendix B, and 
ASTM standards, using a of nondestructive 
techniques including . ultrasonic, and surface 
techniques. Selecti susceptible locations is based on 
severity of con time of service, and lowest design 

margin. (5) and Trending: System leakage 
test is co ed prior to plant startup following each 
ref outage, and hydrostatic test at or near the end of 

pection interval. The results of one-time 

inspections. (6) Acceptance Criteria: Any relevant 
conditions that may be detected during the d 
hydrostatic tests are evaluated in accor - IWC
3100 and acceptance standards of and IWB-3516.  
Any evidence of aging effects ceptable results are 
evaluated. (7) Prior to service, 
corrective me ~ nee-ded to meet the requirements 
of IWA-5250. i and replacement are in conformance 
with ad IWB-4000. (8 & 9) Confirmaions 

controls are implemented inacodnewt 
requirements of Appendix B to 10 FRdwill 

continue to be adequate for the o iense renewal.  

(10) Operating corrosion is likely to 

occur at me i rits because they present a crevice 
geome•ya1_ 6 sealing surfaces that may allow buildup of

DRAFT - 12/06/99V DI1-29



ENGINEERED SAFETY FEATURES 
Dl., EMERGENCY CORE COOLING SYSTEM WressUrled Water Reactor)
IStructure and Region of IEnviron- Aging 

Item I Component Interest Material ment Effect Mechanism
Safety 
Injection 
Tank 
(Accumulators

Penetrations/ 
Nozzles

CS with SS 
cladding

"hemically 
reated 
)orated 
water

Crack 
Initiation 
and Growth

1 - .1.

DRAFT - 12/06/99
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D1.7.3

Plat TechnicalI 
Specifcatons. [ 

OperatiIng 
Experience

V D 1-30

5CC

in 01*- Ia.  

IN 91-05.  

NRC 7-19.
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ENGINEERED SAFETY FLA 
D1. EMERGENCY CORE

to avoid sensitization of stainless steels 
and, based on plant specifications.  
inservice inspection in conformance 
with ASME Section XI (edition specified 
in 10 CFR 50.55a), Table IWC 2500-1.  
examination category C-H for pressure 
retaining Class 2 components. and 
water chemistry control program based 
on plant technical specifications.

�#1f•/4Žt1

(<I1(MJ' T�

)

component due to SCC can not occur t I tativ coolant. However, a one-time inspe=io:Ooufrep e 

n 

e 

s 

a 

t 

Ht 

t 

sample of the system population and most s tible 
in 

evsys n 
0 
e 

t 

locations in the system should be condu o ensure that 
not 

hp coo e 

exten ed on 

ddsu e lanpo en 
co 
significant degradation is not oc the tib 

U is c 

component intended function maintained during t* 

Aý es ctiv 

00 pm the extended period. Follow 0 are based on the on 
Wons e based on the 

po en in 
on 

maintained 
duriný 

Mts C Xý dix B - and 

inspection results and technical specification.  

an surf ce 

Inspection is -in accordance with the 

th 
specifica 0 

es Selectio of s c ptib I tiý is based 

of 

t m 

pexf rdance with the 
requirements MIE Code, 10CFR50 Appendix B, and 

dasyser um 

q u C

margin. (5) Mfonitorn and Trending. System leaka t 
is conducted prior to plant startup following ea 
refueling outage, and hydrostatic test at or e end of 
each inspection interval. The results e-time 
inspection should be used to di e frequency of future 
inspections. (6) Acceptance a: Any relevant 
conditions that may be d ed during the leakage and 
hydrostatic tests are utdin accordance wit IWC
3100 and accep standards of IWC-3400 and IWB-3516.  
Any eviden aging effects or unacceptable results are 
evaluat~i Coffectwe Actions. Repair and replacement 
a nformance with IWA-4000 and 1WB-4000. (8 & 9)

administrative controls are implemented J nce 
with requirements of Appendix B t144090Part 50 and 

will continue to be adeq eperiod of license 
renewal. ( 0) SCC has been 
observed injection lines (IN 97-19 & 84-18).  

p casuig cladding (INs 80-38 and 94-63). and

/ -5- ~44 7772,c E-
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ENGINEERED SAFETY FFATURES 
D1. EmERGENC CORE COOING SYsTEM Ofmrized Water Reactor)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect vlechantsm References S . . . . . . .... ... . uun .. ..

Refueling 
Water Tank 
(RWr)

SheR, 
Manhole.  
Penetrations/ 
Nozzles-.

hnemicauy 
reated 
•aoted 
water

LOSS O0 
Material

crevice and 
Pitting 
Corrosion

1989 Edition

DI.8.3 Refueling Penetrations/ SS -hemically Crack SCC IS AT,_ 
Water Tank Nozzles eated Initiation i989 tkU 
(RW) ýorated and Growth Regulatory Gi 2de 

water 
NRC IN 80-38.  
NRC IN 84-18.  
NR; IN 9•O.• 
NRC 971.  
NRC I~N ý 

97-19.

DRAFT - 12/06/9V
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Dl. ENR=GENCY CORE COOLING Pr essurized Water Reactor) 
Existing Further 

ig Management Program (AMP) Evaluation and Technical Basis Evaluation 

SME Section MU (edition s mesu to mitigate crevic~e or pitting corrosion and Beot4 
'FR 50.55a). Table 1. inservice pection (ISI) to monitor the effects of shtd-be
id eana gry D-B for corsoon the intended function of emer@ . thr• 

is in Of emergency core cooling stem components. (2) Preven Wa"e 
water chemistr control Contro of water chemistry based o t technical 

Lcations. monitors the effects osion by detecution f olant leakage by ISI pection requirement 0na 

•VT-2 (rWA-52 .tion during system leakage and' 

hyrsa ssof all pressure retaining Class 3 

0o tin support of emergency core cooling.  

component due to corrosion would result in leakage 
coolant. However, a one-time inspection of repr tative 

sample of the system population and most s ~tible 
'€.•I•'-'•locations in the system should be conduct~t•~ ensure that 

significant degradation is not d the 
component intended function will 'aintained during 

the extended period. Follow up abns are based on the 
inspection results and plan hnclspecification.  
Inspection is pierformed ccordance with the 

([ requirements of AS ode, IOCFR5O Appendix B, and 

ASTM standar ig a variety of nondestructive 
ue dg visual, ultrasonic, and surface 

techni . Selection of susceptible locations is based on 
of conditions. time of service, and lowest design 

prior to plant startup following ea 

refueling outage, and hydrostatic test at or near Of 
each inspection interval. The results of o e 

inspection should be used to dictate U uency of future 
inspections. (6) Acceptance ra nyrelevant 
conditions that may be d uring the leakage and 

hydrostatic tests are i In accordance with 1WD
3000 for Class 3 comrn . Any evidence of aging effects 
or unacceptable Iare evaluated. (7) Corrective 
Actions: Re d replacement are in conformance with 
iwA- WB-4000. (8 & 9) Cosftmtion Proe• 
and ControLs. Site QA procedures. review 

implemented in accordance with requirem 
Appendix B to 10 CFR Part 50 andue to 

adequate for the period of (10) Opeating 

10 C 50.55.). (2)• is kely to occur at 
S lp of impurities due to 2 0 

S•m~l:•of •rgrm The program i~ncludesr.• 

dtd sensitization of sta• m xes to mitigate: stress corrosion( of emeftt4-

ir~ervce nspct ssotee (SS ad is e (ISI) t .huqe 

aim M 6- Conro rqieet fn K of 4he1o 

,ency core co based 
Lt -spcfctos on re Montoed 
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V ENGINEERED SAFETY FEATURES 
Dl. EMEGENCY CORE COOWING SYSTEM (Pressmrized Water Reactor)

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

D1.8.4 Refueliong ng Nuts: CS. Iir, Loss of Corrosion/ NRC GL 88-05.  
Water Tank Bolts/Studs: eaking Material Boric Acid ASME Section XI.  
(RWI) Alloy Steel :ihemically Wastage of 1989 Edition.  

;rater
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V ENGINEERED SAFETY FEATURES 
D1. EMERGENCY CORE COOLING SYSTEM atessmried Water Reactor)

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

detection of Ilakage. Inspection requirements of 
Section X, Table IWD 2500- 1. category D-B specl=y 
VT-2 (QWA-5240) examination during system I e and 
hydrostatic tests of all pressure retaining C - 3 
components in support of emergency co0 ling.  
(4) Detection of Aging affects on of the 
component due to SCC can not ivithout leakage of 
coolant. However, a one-tim pection of representative 
sample of the system pop on and most susceptible 
locations in the system uld be conducted to ensure that 
significant degrada is not occurring and the 
component Inte•d function will be maintained during 
the extended od. Follow up actions are based on the 
inspectio ults and plant technical specification.  
Inspec- is performed in accordance with the 
r '~ents of ASME Code. 10CFR50 Appendix B. and 

r•u f•• ot e andestyrotice 

techniques. Selection of susceptible locatons is 
severity of one-tioe ins of service, and tow d etiga margaL (5) Monitorin and Trndng Insp fn schedule 
of ASME Section d should provide fore detection of 
leakage andy leakage test is conda ted prior to plant 
startup following each refueling osu e, and hyeu state c 
test at or near the end of each peion interval The 
results of one-time inspet should be used to cdictate the 
fi-equency of (6)•ns • AcceptanceCitra 
Anry relevant cnch .. n that may be detected during the 
leakage and hy ,tatic tests ar evaluated in accordance 

Swith IWD-30 or Class 3 components. Any evidence of 
P aging ea•r unaccptable results are evaluated.  

(•7) Actin Repair adelceont are i 

QA procedures, review and approval p 
administrative controls are implem accordance 
with requirements of Appendix B CFR Part 0o and 
will continue to be adequate e period of license 
renewal. (o10 Ope --ri - Although the primary 
pressure boun of generally not been 
found to be by SCC because of low dissolved 
oxyge and control of primary water ceity 
s* ~atptent~ial of SCC eodst~s from inadvertent 

system ON• 84-18). scc has been 9p ,,,n ' 
injection lines (IN 97-19harg-ng pump casing 
cladding (Ims g-63), internal boltng in swing 
check • 89-02). and instrument nozzles in safety1

DRAFT - 12/06/99

Same as effect of Corrosion/Boric Acid Same as effect of Corrosion/Boric Acid Wastage of item No 
Wastage of Item D1.1.7 Bolting for DI.1.7 Botting forfiange connections in Items DI.1.1 thru 
fange connections in Items D1.1.. thru D1.1.5.  
D1.1.5.

V Dl-35



ENGINEERED SAFETY FEATURES Dl. EMERGENCY CORE C:OOLING SYSTEM IP mf• W24., m••,

DRAFT - 12/06/99

v

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

D1.8.5 Refueling Perimeter Seal Cold plastic Dutside Loss of Weathering Plant Technical 
Water Tank coal tar itmosphere elasticity Specifications 
(RW7) pitch (drying out) 

flashing or 
other 
organic 
sealants

V Dl-36



ENGINEERED SAFETY FFATURES
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V

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 AMP

V DI-37



D2 Emergency Core Cooling System (BWR) 

D2.1 Piping & Fittings 

D2.1.1 High Pressure Coolant Injection (HPCI) 

D2.1.2 Reactor Core Isolation Cooling (RCIC) 

D2.1.3 High-Pressure Core Spray (HPCS) 

D2.1.4 Low-Pressure Core Spray (LPCS) 

D2.1.5 Low Pressure Coolant Injection (LPCl) or Residual Heat Removal 
(RHR) 

D2.1.6 Lines to Spent Fuel Pool (SFP) and Suppression Chamber (SC) 

D2.1.7 Lines to Containment Spray System (CSS) 

D2.1.8 Automatic Depressurization System (ADS) 

D2.1.9 Lines to HPCI and RCIC Pump Turbine 

D2.1.10 Lines from HPCI and RCIC Pump Turbines to Condenser 

D2.2 Pumps (HPCS or HPCI Main & Booster, LPCS, LPCI or RHR, & RCIC) 

D2.2.1 Bowl/Casing 

D2.2.2 Suction Head 

D2.2.3 Discharge Head 

D2.3 Valves (Check, Control, Hand, Motor Operated, & Relief Valves) 

D2.3.1 Body and Bonnet 

D2.4 Heat Exchangers (RHR & LPCI) 

D2.4.1 Tubes 

D2.4.2 Tubesheet 

D2.4.3 Channel Head 

D2.4.4 Shell 

D2.5 Header and Spray Nozzles System

DRAFT - 12/06/99V D2-1



D2.5.1 

D2.5.2 

D2.5.3 

D2.5.4 

D2.6 Isolation 

D2.6.1 

D2.6.2 

D2.6.3 

D2.6.4

Piping and Fittings 

Flow Orifice 

Headers 

Spray Nozzles 

Condenser 

Tubing 

Tubesheet 

Channel Head 

Shell

DRAFT- 12!'!N,/99 V D2-2



D2. Emergency Core Cooling System (Boiling Water Reactors) 

System, Structures, and Components 

The system, structures, and components included in this table comprise the emergency core 
cooling systems for boiling water reactors (BWRs) designed to cool the reactor core and 
provide safe shutdown following a design basis accident, and consist of the high-pressure 
coolant injection (HPCI), reactor core isolation cooling (RCIC), high-pressure core spray 
(HPCS), automatic depressurization system (ADS), low-pressure core spray (LPCS), low
pressure coolant injection (LPCI) or residual heat removal (RHR), including various pumps 
and valves, RHR heat exchangers, isolation condenser, and containment spray system (CSS).  
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 core cooling system 
outside the containment are classified as Group B Quality Standards and portion of the CSS 
inside the containment up to the isolation valve is classified Group A Quality Standard.  
Portion of the HPCI, RCIC, HPCS, LPCS, and LPCI (or RHR) systems extending from the 
reactor vessel up to the second. isolation valve outside the containment are classified as 
Group A and are covered in Table IV Cl. The aging management program for the variety of 
lines that penetrate the containment and associated isolation valves is reviewed in Table V C.  

The pumps and valves internals are considered to be active components. They perform their 
intended functions with moving parts or with a change in configuration and are not subject 
to aging management review pursuant to 10 CFR 54.21(a)(1)(i).  

System Interfaces 

The systems that interface with the steam turbine system include the reactor coolant 
pressure boundary (Table IV C1). feedwater system (Table VIII D2), condensate system 
(Table VIII E), nitrogen system (Table VIfI M), spent fuel pool cooling and cleanup (Table VII 
A4), suppression pool cleanup system (Table VII A5), and closed cycle cooling water (Table 
VII C2).

DRAFT - 12/06/99" V D2-3



V EmGIEERED SAFETY FE&TURES 
D2. EMERGENCY CORE COOWNG SYSTEM fling Water \_6 

Structure and Region of Environ- Aging Aging 
Item Component Interest Materw1 ment f.ect Mechanism References 

D2. 1. 1 Piping & High Pressure Carbo Z5-288WC. 0 of General. ASME Section XI.  
thru Fittings Coolant Steel ( xgenated terial Crevice. 1989 Edition.  
D2.1.7 Injection Water and Pitting EPRITR-103515.  

I(HPCI). Corrosion Plant Technical 
Reactor Core Specifications 
Isolation 
Coolin.g 

(RcIC, High-, 

/1Low-Pressure.  
SCore Spray 

/ Low Pressure _.  
/ Coolant ,, f 

Injection ? Alh, •_ 

Residual Heat 
Removal

DRAFT - 12/06/99 V D2--4



D2. CWater Reactor)

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

Water chemistry program based on EPRI 
guidelines of TR- 103515 and 
implemented through the plant 
technical specifications for minimizing 
impurities by monitoring and 
maintaining water chemistry 
conditions, and Inservice Inspection is 
in conformance with ASME Section XM 
(edition specified in 10 CFR 50.55a).  
Table IWC 2500-1. examination 
category C-H for pressure retaining 
Class 2 components.

1___'

Yes, 
Element 4 
should be 
further 
evaluated

DRAFT - 12/06/99V D2-5A-

(1) Scope Prograom The program relies on preventive 
meas to mitigate general, crevice, and pitting corrosion 
and rvlce inspection (ISI) to monitor the effects of 
corrosio on emergency core cooling system components.  
(2) !ive Actions: Mitigation is by monitoring and 
contra of water chemistry to minimize concentration of 
conlve impurities in accordance with the EPRI 

elimes of TR-103515. (3) Parameters Monitored/ 
specte&b The AMP monitors the effects of corrosion by 

d tection of coolant leakage by inservice inspection (ISI).  
ispection requirements of ASME Section X) specify visual 

Arr-2 (IWA-5240) examination during system leakage and 
hydrostatic tests of all pressure retaining Class 2 
components according to Table JWC 2500-1 category C-H.  
(4) Detection ofAging E'ffects- Degradation of the 
component due to corrosion would result in leakage of 
coolant. However, a one-time inspection of representative 
sample of the system population and most susceptible 
locations in the system should be conducted to ensure that 
significant degradation is not occurring and the 
component intended function will be maintained during 
the extended period. Follow up actions are based on the 
inspection results and plant technical specification.  
Inspection is performed in accordance with the 
requirements of ASME Code, 1OCFR50 Appendix B. and 
ASTM standards, using a variety of nondestructive 
techniques including visual, ultrasonic, and surface 
techniques. Selection of susceptible locations is based on 
severity of conditions, time of service, and lowest design 
margai (5) Monitoring and Trending: System leakage test 
is conducted prior to plant startup following each refueling 
outage. and hydrostatic test at or near the end of each 
inspection interval The results of one-time inspection 
should be used to dictate the frequency of future 
inspections. (6) Acceptance Criteria: Any relevant 
conditions that may be detected during the leakage and 
hydrostatic tests are evaluated in accordance with IWC
3100 and acceptance standards of IWC-3400 and IWB-3516 
for Class 2 components. Any evidence of aging effects or 
unacceptable results are evaluated. (7) Corrective Actions: 
Prior to service, corrective measures are needed to meet the 
requirements of !WB-3142 and IWA-5250. Repair are in 
conformance with IWA-4000 and IWB-4000 and 
replacement according to IWA-7000 and IWB-7000. (8 & 9) 
Coqfirmation 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: Localized corrosion Is 
likely to occur at mechanical joints. because of crevice 
geometry at the sealing surfaces that may allow buildup of 
impurities due to stagnant conditions. No significant 
corrosion related problem has been reported for piping and 
fittings in BWR emergency core cooling system.



ENGUEERED SAFETY FEATURES 
D2. EMERGENCY CORE COOLZNG SYSTEM (oiling Water Reactor)

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

D2.1.1 Piping & HPCI Carbon L-,-2W8C, Cumulative !Fatigue ANSI B331. 1.  

Fittings Steel (CS). Oxygenated Fatigue I, Stainless Water Damage 

steel (5)s• S _----"__

HPCI, =A
RCIC, 
HPCS, 
LPCS.  

1es to S 

LI.nes to CSS

Stainless 
(55)

Z5-288C.  
Dxygenated 
Water

Crack 
Initiation 
and Growth

Stress 
Corrosion 
Cracking 
(SCC). / 
Inter
granua 
Stress / Corro on 
Cra 
(IGSCC)

L1E-O313. Rev., 

NRC GL 88-0O1.  
ASMfE Seeden-.XI., 

BWRVIP-29.  
EPRI TR-1035 15.  

Rgltory e 
1 .

3
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R CY CO. LING SYSTEM (Boal0M Water Reactor)

SExistting and Further 
Management Program (AMP) Evaluation and Technical Basis Evaluation 

Fp tigue is a time-limited aging analysis (TLAA) to be Yes 

It•_se fo. a 4. y :,si We aie n.ft.• lrformed for the period of license renewal. check Code TLAA 
S'thdk"au k AfAt'1Ra..s for allowable cycles (less than 7000 cycles) of 

thermal stress range.

K

/ -.--

K

I

Rev. 2 and implemene ou NRC 
Generic letter (GL) 88-01, and inservice 
inspection in conformance with ASME 
Section X) (edition specified in 10 CFRR 
50.55a). Table IWC 2500- 1, examination 
category C-F-I for pressure retaining .  
welds in Class 2 stainless steel piping, 
and testing category C-H for system 
leakage. Coolant water chemistry is 
monitored and maintained in 
accordance with EPRI guidelines in TR
103515 and BWRVIP-29 to minimize the 
potential of crack initiation and 
growth.

DRAFT - 12/06/99, V D2-7

ATE (1) Scope of Progrwn The program is focused on managing 
and implementing the counter measures to mitigate IGSCC 
and inservice inspection (ISI) to monitor IGSCC and its 
effects on the intended function of austenitic stainless 

Il (SS) piping 4 in. or larger in diameter and contains 
wa at a temperature above 93*C (above 2000F] during 

r operation regardless of Code classification.  
G-0313 and GL 88-01. respectively, describe the 

t cal basis and staff guidance regarding mitigating 
IG c in BWRs. (2) Preventive Actions: Mitigation of 

CC is by selection of material considered resistant to 
tization and IGsCC. e.g., low-carbon grades of 

aust tic SSs and weld metal, with a maximum carbon of 
0.0 % and minimum 7.5% ferrite in weld metal. and by 

processing such as solution heat treatment, heat 
s welding, and induction heating or mechanical stress 

provement. (3) Parameters Monitored/Ihspected& The 
AMP monitors IGSCC of austenitic SS piping by detection 
and sizing of cracks by implementing the inspection 
requirements delineated in GL 88-01 including guidelines 
for inspection schedule, methods, personnel, sample 
expansion, and leak detection requirements.  
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, or any other formal program 
approved by the NRC. Inspection requirements of testing 
category C-H specify visual VT-2 (lWA-5240) examination 
of all pressure retaining Class 2 components during 
system leakage test (IWB-522 1) and system hydrostatic test 
(IWB-5222). Leakage detection is in conformance with 
Position C of Regulatory Guide 1.45 and the guidelines in 
GL 88-01. Coolant water chemistry is monitored and 
maintained in accordance with the EPRI guidelines In 
BWRVIP-29 to minimize the potential of crack initiation 
and growth. (4) Detection of Aging Iffects: AgLng 
degradation of the piping can not occur without crack 
initiation and growth; extent and schedule of inspection 
as delineated in GL 88-01 is adequate and assures timely 
detection of cracks before the loss of intended function of 
austenitic SS piping and fittings. (5) Monitoring and 
Trending: Inspection schedule and sample size specified in 
Table 1 of GL 88-01 are based on the IGSCC susceptibility 
of each weld and are adequate for timely detection of 
cracks. Welds of resistant material are as a minimum 
examined according to an extent and frequency 
comparable to those of ASME Section XI. e.g.. 25% are 
examined every 10y. at least 12% In 6 y. Inspection extent 
and schedule are enhanced for welds of non-resistant 
materials, or such welds that have been treated by SI or 
reirnorced by weld overlay. (6) Acceptance

0•



V ENGINEERED SAFETY FEATURES D2.EMERGENCY CORE CO6L!PNt SYT2 1Rnflb W2t•~!*W

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

D2.1.8 Piping & Automatic CS, 1oist Loss of General. Plant Technical 
Fittings Depressuri- SS :ontainme, Material Crevice, Specifications.  

zation System and Pitting 
(ADS) tmosphere Corrosion 

Air/Nitroge 
ga Steam, , 
enated 

ater 
D2.1.9. Piping & Lines to HPCl CS and Wall Erosion/ 1344.  
D2. Fittings & RCIC Pump Steam up to Thinnin Corroslo 'EPRI NSAC
1.10 Turbine, 3200C C;/) 202L-r2.  

Lines from NCGS-0 
HPCI & RCIC 
Pump Turbine 5.  
to Condenser 

S//• Experience 

:NRC IN 89-53 

NRC IN 91-18 Sl 
NRC IN 97-84
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V ENGIEERED SAFETY FEATURES 
D2. ENMRGENCY CORE COOLING SYSTErM (Boing Water Reactor) 

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

(continued from previous page) 
Criteria. Any lGSCC degradation is evaluated in 
accordance with IWB-3 100 by comparing ISI results with 
the acceptance standards of IWC-3400 and IWC-3514.  
Planar and liner flaws are evaluated according to IWA
3300 and IWA-3400. (7) Corrective Acions. Repair is In 
conformance with IWA-4000 and IWB-4000 or GL 88-01.  
Continued operation without repair requires that crack 
growth calculation be performed according to the guidance 
of GL 88-01 or other approved procedures. Repair methods 

!include weld overlay reinforcement or partial 
replacement Approved clamping devices may be used for 
temporary reinforcement of cracked weldments. SI is 
considered effective mitigation for short and shallow 
cracks, e.g., not longer than 10% of circumference and not 
deeper than 30% of wall thickness. (8 & 9) Coijfirmation 
Process and Adminstbr 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 perienca IGSCC has occurred in small
and large-diameter BWR piping made of austenitic SSs.  
Significant cracking has occurred in RHR system and 
reactor water cleanup system piping welds. The AMP 
delineated in GL 88-01 has been effective in managing the 
effects of IGSCC in SS piping.  

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

program. evaluated, no AMP 

Program delineated in NUREG-1344 for (1) Scope of Prograw The NUMARC program delineated in Yes, 

single phase lines and implemented Appendix A of NUREG- 1344 and implemented through Element 1 

through NRC Generic Letter 89-08; NRC Generic Letter (GL) 89-08 provides assurances that should be 
CHECWORKS Code, EPRI guidelines of procedures or administrative controls are in place to further 

NSAC-202L-R2 for effective assure that the NUMARC program or other equally evaluated 

erosion/corrosion program: and water effective programs are implemented and the structural 
chemistry program based on EPRI integrity of all high-energy (two phase as well as single 

guidelines in TR- 103515 and BWRVIP- phase) carbon steel systems is maintained. The program 

29 for water chemistry In BWRs. includes the following recommendations: (a) conduct 
appropriate analysis and limited baseline inspection.  
(b) determine the extent of thinning and repair/replace 
components. and (c) perform follow-up inspections to 
confirm or quantiy and take longer term corrective 
actions. Although technical aspects of the CHECWORKS 
Code, including the parameters and inputs, are acceptable.  
the EPRI guidance document NSAC-202L-R2 (April 1999) is 
too general to ensure applicant's flow-accelerated 
corrosion program will be effective in managing aging in 
safety-related systems. However, E/C is not considered to I

DRAFT - 12/06/99V D2-9



V ENGINEERED SAFETY FE&TURES 
D2. EMERGENCY CORE COOLING SYSTEM 0(oling Water Reactor)

Item Component Interest Material ment Effect echanism References

1 1. _______________
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V ENGINEERED SAFETY FEATURES 
D2. EMERGENCY CORE COOLIZG SYSTEM (Boiling Water Reactor)

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

DRAFT - 12/06/99

(continued from previous page) 
be an Issue for the steam lines to pump turbines.  
(2) Preventiv Actions: The rate of E/C is affected by piping 
material. geometry and hydrodynamic conditions, and 
operating conditions such as temperature, pHF, and 
dissolved oxygen content Mitigation is by selecting 
material considered resistant to E/C. adjusting water 
chemistry and operating conditions, and improving 
hydrodynamic conditions through design modifications.  
(3) Parameters Mnitored/I npecte& The AMP monitors 
the effects of E/C on the intended function of piping by 
measuring wall thickness by nondestructive examination 
and performing analytical evaluations. The inspection 
program delineated in NUREG-1344 requires ultrasonic 
and radiographic testing of 10 most susceptible locations 
and 5 additional locations based on unique operating 
conditions or special considerations. For each location 
outside the acceptance guidelines, the inspection sample is 
expanded based on engineering judgment. In addition 
analytical models are used to predict E/C in piping 
systems based on specific plant data including material 
and hydrodynamic and operating conditions. The 
CHECWORKS Code used for predicting wall thinning.  
(4) Detection of Aging Effects: Aging degradation of piping 
and fittings occurs by wall thinning; extent and schedule 
of inspection assure detection of wall thinning before the 
loss of intended function of the piping. (5) Monitoring and 
Trending: Inspection schedule of NUREG-1344 and EPRI 
guidelines should provide for timely detection of leakage.  
Inspections and analytical evaluations are performed 
during plant outage. If analysis shows unacceptable 
conditions, Inspection of initial sample is performed 
within 6 months. (6) Acceptance CriteriA: Inspection 
results are used to calculate number of refueling or 
operating cycles remaining before the component reaches 
Code minimum allowable wall thickness. If calculations 
indicate that an area will reach Code minimum (plus 10% 
margin), the component must be repaired or replaced.  
However. NRC staff has identified the problems in 
implementing E/C program that pertain to weakness or 
errors in (a) using predictive models. (b) calculating 
minimum wall thickness acceptance criteria.  
(c) analyzing the results of IT" examinations, and 
(d) assessment of E/C program activities (NRC 
Information Notice IN 93-21). (7) Corrective Actions: 
Prior to service, repair or replace to meet the requirements 
of NUREG-•1344. Follow-up inspections are performed to 
confirm or quantify thinning and take longer term 
corrective actions such as adjustment of chemistry and 
operating parameters, or selection of materials resistant 
to E/C. However. NRC staff has identified weakness or 
errors in (a) dispositioning components after reviewing 
the results of the inspection analysis, and (b) repairing or 
replacing components that failed to meet the acceptance 
Criteria (IN 93-21). (8 & 9) Coqnfiration Prce and 
Administrative COntrolS. Site QA procedures. review and 
approval processes. and administrative controls are

V D2-11
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ENGINEERED SAFETY FEATURES 
D2. EMIERGENCY CORE COOLING SYSTEM 0Bolbag Water Reactor)

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

Pumps 
HPCS or HPCI 
Main & 
Booster, LPCS.  
LPCI or RHR. & 
RCIC:

K

7

Bowl/Casing.  
Suction Head, 
Discharge 
Head

CS Casting.  
CS

#1j

.- 28oC.  
Pxygenated 
Water

Loss of 
Material

General.  
Crevice, 
and Pitting 
Corrosion

ASME Section XM.  
1989 Edition.  
ASME OM Code
1990, Subsection 
ISTB.  
NRC GL 89-04.  
EPRI TR- 103515.  
Plant Technical 
Specifications.

_____________________ I I. - . -
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ENG. .ERED SAFETY FEATURES 
Dl2. EAUGENCY CORE COOLING SYSIEM CWoIJIg Water Reactor)

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

(continued from previous page) 
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: Wall-thinning problems in two-phase piping 
have occurred in extraction steam lines (INs 89-53. 97-84) 
and moisture separation reheater and feedwater heater 
drains (INs 89-53, 91-18. 93-21, 97-84).

Water chemistry program based on EPRl 
guidelines of TR-103515 and 
implemented through the plant 
technical specifications for minimizng 
impurities by monitoring and 
mnintaining water chemistry 
conditions; Inservice Inspection in 
conformance with ASME Section XM 
(edition specified in 10 CFR 50.55a), 
Table IWC 2500-1. examination 
category C-H for pressure retaining 
Class 2 components: and based on the 
testing requirements of 10 CFR 50.55a 
for ASME Code Class 2 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 ISIB) for 
pumps, or other approved program in 
the plant specifications.

_________________________________________________________________________________________________ 
I

Element 4 
should be 
further 
evaluated

DRAFT - 12/06/99

V
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v•(1) Scope of Program: The program relies on preventive 
measures to mitigate general. crevice, and pitting 
corrosion and combination of inservice inspection (ISI) 
and inservice testing (ISr to monitor the effects of 
corrosion on the intended function of emergency core 
cooling system components. (2) Preventive Actoy 
Mitigation is by monitoring and control of water 
chemistry to minimize concentration of corrosive 
impurities in accordance with EPRI guidelines of TR
103515 and implemented through the plant technical 
specifications. (3) Parameters Monitoredfnspected The 
AMP monitors the effects of corrosion by ISI to detect 
coolant leakage and IST to evaluate component 
performance. Inspection requirements of ASME Section 
XM specify visuial VT-2 (IWA-5240) examination during 
system leakage test and hydrostatic test of all pressure 
retaining Class 2 components according to Table IWC 
2500-1 category C-H. Based on the requirements of 10 CFR 
50.55a for ASME Code Class 2 pumps and additional 
guidelines of NRC Generic Letter (GL) 89-04. IST is 
performed in accordance with ASME Subsection lWP (or 
OM Code Subsection ISTB). (4) Detection of Aging Effects: 
Degradation of the component due to corrosion would 
result in leakage of coolant or degradation of component 
performance. However, a one-time inspection of 
representative sample of the system population and most 
susceptible locations in the system should be conducted to 
ensure that significant degradation is not occurring and 
the component intended function will be maintained 
during the extended period. Inspection is perforihed in 
accordance with the requirements of ASME Code, 
10CFR50 Appendix B. and ASTM standards, using a 
variety of nondestructive techniques including visual.  
ultrasonic, and surface techniques. (5) Monitoring and 
Trend-ng: ISI/IST schedule of ASME Section XM should 
provide for timely detection of corrosion. System leakage 
test is conducted prior to plant startup following each 
refueling outage, and hydrostatic test at or near the end of 
each inspection interval. The results of one-time 
inspection should be used to dictate the frequency of future 
inspections. (6) Acceptance Criteria: Any relevant 
conditions that may be detected during the leakage and 
hydrostatic tests are evaluated in accordance with IWC
3100 and acceptance standards of IWC-3400 and IWB-3516 
for Class 2 components. Any evidence of aging effects or 
unacceptable results are evaluated. ( Corective Actons.  
Prior to service.



V ENGInEERED SAFETY FEATURES 
D2. flIERGENCY CORE COOlING SYSTEM 0Doalhaf Water Reaetoz

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

D2.3.1 Valves Body and CS forging, 25-28C, Wall Erosion/ NUREG-1344.  
(Check. Bonnet CS casting Dygenated Thinning Corrosion EPRI NSAC
Control Hand. Arater 202L-R2.  
Motor NRC GL 89-08 
Operated. & NRC IN 93-21.  
Relief Valves) EPRI TR-103515.  
I I_ BWRVIP-29.  

D2.3.1 Valves Body and CS forging, 5-288C. Loss of General. ASME Section XI, 
(Check. Bonnet CS casting Dyenated Material Crevice. 1989 Edition.  
Control, Hand. ater and Pitting ASME OM Code
Motor Corrosion 1990. Appendix I 
Oand Subsection 

ReliefISTC.  
EPRITR-103515.  
NRC GL 89-04.  
NRC GL 90-06.  
NRC GL 96-05.  
NRC IN 88-70.  
NRC IN 98-24, 
Plant Technical 
Specifications.

*
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ENGINEERED SAFETY FEATURES 
D2. EKERGENCY CORE COOLING SYSTEM (Boil.g Water Reactor)

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

(continued from previous page) 
corrective measures are needed to meet the requirements 
of IWB-3142 and IWA-5250. Repair and replacement are in 
conformance with lWA-4000. (8 & 9) Confirmation 
Process and Administratv 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.  
(0 0) Operating Experience: Localized corrosion is likely to 
occur at flange connections and other crevices where 
buildup of impurities can occur. No significant corrosion 
related problem has been reported for pumps in BWR 
emergency core cooling system.

Same as for Erosion/Corrosion of Item Same as for Erosion/Corrosion of Item D2.1.9 lines to Yes, 

D2.1.9 lines to HPCI & RCIC pump HPCI & RCIC pump turbine and D2. 1.10 lines from I-PCI & Element 1 

turbine and D2. 1.10 lines from HPCI & RCIC pump turbine to condenser. should be 

RCIC pump turbine to condenser. further 
evaluated 

Water chemistry program based on EPRI (1) Scope of Program: The program relies on preventive Yes.  

guidelines of TR- 103515 and measures to mitigate crevice or pitting corrosion and Element 4 

implemented through the plant combination of inservice inspection (ISI) and inservice should be 

technical specifications for minimizing testing (IS11 to monitor the effects of corrosion on the further 

impurities by monitoring and intended fumction of emergency core cooling system evaluated 

maintaining water chemistry components. (2) Preventive Actions: Mitigation is by 

conditions; inservice inspection in monitoring and control of water chemistry to minimize 

conformance with ASME Section XI concentration of corrosive impurities by following EPRI 

(edition specified In 10 CFR 50.55a). guidelines ofTR-103515 and implemented through the 

Table IWC 2500-1. examination plant technical specifications. (3) Parameters Monitored/ 

category C-H for pressure retaining Inspected• The AMP monitors the effects of corrosion by 

Class 2 components: and based on the ISI to detect coolant leakage and IST to evaluate 
testing requirements of 10 CFR 50.55a component performance. Inspection requirements of 

for ASME Code Class 2 valves, staff ASME Section XM specify visual VT-2 (IWA-5240) 

guidelines of NRC Generic Letter (GL) 89- examination during system leakage test and hydrostatic 

04 regarding the scope of inservice test of all pressure retaining Class 2 components.  
testing (ISM. and information in NRC according to Table IWC 2500-1 category C-H. Based on the 

'IN 88-70 regarding scope and testing of requirements of 10 CFR 50.55a for ASME Code Class 2 

safety-related check valves, and in GL valves and additional guidelines of NRC GLs 89-04 and 96

96-05 regarding safety-related motor- 05, IST is performed in accordance with ASME Subsection 

operated valves, IST is performed in IWV (OM Code Appendix I and Subsection ISTC).  

accordance with ASME Subsection IWV (4) Detection of Agrng Effects: Degradation of the 

(Operation and Maintenance Code component due to corrosion would result in leakage of 
Appendix I and Subsection IST1), to coolant or degradation of component performance.  
ensure that the changes in design-basis However, a one-time inspection of representative sample 

performance of safety-related valves of the system population and most susceptible locations in 

resulting from degradation can be the system should be conducted to ensure that significant 

identified and managed. degradation is not occurring and the component intended 
function will be maintained during the extended period.  
Inspection is performed in accordance with the 
requirements of ASME Code, 10CFR50 Appendix B. and 

ASTM standards, using a variety of nondestructive 
techniques including visual, ultrasonic, and surface 
techniques. (5) Monitorimg and Trending: ISI/IST I

DRAFT - 12/06/99

V

V D2-15



V ENGMIEERED SAFETY FEATURES 
D2. EMERGENCY CORE COOLING SYSTEM I 
I Structure and I Region of I

DRAFT - 12/06/99 V DV-16



V ENGINEERED SAFETY FEATURES 
D2. EMERGENCY CORE COOING SYSTEM oing Water Reactor)

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

Program delineated in NUREG-0313, 
Rev. 2 and implemented through NRC 
Generic letter (GL) 88-0 1. and inservice 
inspection in conformance with ASME 
Section M (edition specified in 10 CFR 
50.55a), Table IWC 2500- 1, examination 
category C-G for pressure retaining 
welds in Class 2 valves, and category C
H for system leakage. Coolant water 
chemistry is monitored and maintained 
in accordance with EPRI guidelines in 
TR-103515 and BWRVIP-29 to minimize 
the potential of crack initiation and 
growth.

(continued from previous page) 
schedule of ASME Section XI should provide for timely 
detection of corrosion- System leakage test is conducted 
prior to plant startup following each refueling outage. and 
hydrostatic test at or near the end of each inspection 
interval The results of one-time inspection should be 
used to dictate the frequency of future inspections.  
(6) Acceptance Criteria. Any relevant conditions that may 
be detected during the leakage and hydrostatic tests are 
evaluated in accordance with IWC-3 100 and acceptance 
standards of IWC-3400 and IWC-3516 for Class 2 
components. Any evidence of aging effects or unacceptable 
results are evaluated. (7) Corrective Actions Prior to 
service, corrective measures are needed to meet the 
requirements of IWB-3142 and IWA-5250. Repair is in 
conformance with IWA-4000 and replacement according 
to IWA-7000. (8 & 9) Colfirmation Process and 
Adminstrutive 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 
E:perience: Localized corrosion is likely to occur at 
crevice geometry where buildup of impurities can occur.  
Failure of steam turbine governor valves due to corrosion 
scale buildup has occurred in RCIC and AFW systems (NRC 
IN 98-24).
(1) Scope of Progran The program includes implementing 
counter measures to mitigate stress corrosion cracking 
(SCC) of stainless steel (SS) and combination of inservice 
inspection ISI) to monitor SCC and its effects on the 
intended function of valves. NUREG-0313 and GL 88-01, 
respectively, describe the technical basis and staff 
guidance regarding mitigating IGSCC in BWRs.  
(2) Preventive Actions: Mitigation of IGSCC is by selection 
of material considered resistant to sensitization and 
IGSCC, e.g., low-carbon grades of cast SSs and weld metal.  
with a maximum carbon of 0.035% and minimum 7.5% 
ferrite. (3) Parameters Monitored/Inspected: The AMP 
monitors SCC of valves by detection and sizing of cracks 
by implementing the inspection schedule, methods, 
personnel, sample expansion. and leak detection 
requirements of GL 88-0 1. In a group of multiple valves of 
similar design. size, function, and service in a system, 
examination of only one valve is required. Coolant water 
chemistry is monitored and maintained in accordance 
with the EPRI guidelines in BWRVIP-29 to minimize the 
potential of crack initiation and growth. (4) Detection of 
Aging Effectw: Degradation of valves due to SCC can not 
occur without crack initiation and growth: ISI schedule 
delineated in the AMP is adequate and will assure 
detection of cracks or degradation of valve performance 
before the loss of intended function of valves.  
(5) Monitoring and Trending: Inspection schedule In 
accordance with GL 88-01 should provide timely detection 
of cracks. All welds are inspected each inspection period 
from at least one valve in each group with similar design

I ?�Ts',
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V ENGINEERED SAFETY FEATURES 
D2. EMERGENCY C ORVE COO WING SY TE (fola Water Reactori

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

D2.4.1 Heat Tubes, Carbon xygenated of Crevice and ASME Section XI, 
thru Exchangers Tubesheet. Steel ( W 3 ater on a Pitting 1989 Edition.  
D2.4.4 (RHR & LPCI) Channel & side; Corrosion _ .• ,Pt 

(Serviced by Head. Shell Iosed Cycle2 
Closed Cycle ooling N GL 89-13.  
Cooling Water) Plant Technical 

)Tonated 
Specifications.  

•e other 
rside 

/ 
l 

/ 0
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V ENGINEERED SAFETY FEATURES

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

(contiwned from previous page) 
and performing similar functions in the system. Visual 
examination is performed only when the valve is 
disassembled for maintenance, repair. or volumetric 
examination. but at least once during the period.  
(6) Acceptance Criteriw Any SCC degradation is evaluated 
in accordance with IWC-3 100 by comparing ISI results 
with the acceptance starndards of rWC-3400 and IWC-3515.  
(7) Corrective Actions: Repair is in conformance with 
1WA-4000 and replacement is in accordance with IWA
7000. (8 & 9) Cori•nnation Process and Administrvrive 
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 Expeieew The 
comprehensive AMP outlined in GL 88-01 addresses 
improvements in all three elements that cause SCC, e.g., a 
susceptible material, significant tensile stress. and an 
aggressive environment, and has provided effective means 
of ensuring structural integrity of BWR components.  

Detection of reactor coolant leakage by (1) Scope of Programu The program includes monitoring No 
radiation and temperature monitors in and control of ECCS water chemistry to minimize 
component cooling system; inservice exposure to aggressive environments, and performance 
inspection in conformance with ASME testing in accordance with ASME OM-Standards and 
Section XI (edition specified in 10 CFR Guides, Part 2 provides assurance that the heat exchanger 
50.55a). Table IWC 2500-1. examination serviced by the closed-cycle cooling water system is 
category C-H for pressure retaining performing its function acceptably. (2) Preventive 
Class 2 components: performance Actions: Monitor and control of suppression pool and 
testing in accordance with ASME OM component cooling system water chemistries based on the 
Standards and Guides, Part 2 to ensure plant technical specifications to minimize impurities, 
that the heat exchanger serviced by the and timely corrective action prevent or mitigate 
closed-cycle cooling water system is corrosion. The parameters monitored include halogens, 
performing its function acceptably; and sulfates, oxygen, and pH in the suppression pool water, 
control of system water chemistries in and in addition to these, dissolved copper and iron.  
suppression pool and component suspended solids, and gamma activity in the component 
cooling water based on the plant cooling water. (3)Paeters Monitred nectedi The 
technical specifications to minimize AMP monitors the effects of corrosion by surveillance 
exposure to aggressive environments, program to detect coolant leakage and inservice testing to 

evaluate component performance. The parameters 
monitored are directly related to corrosion, e.g.. dissolved 
iron and copper, and by detection of leakage by radiation 
and temperature monitors, in the component cooling 
system. Also, inspection requirements of ASME Section 
X) specif3r visual VT-2 (1WA-5240) examination during 
system leakage test and hydrostatic test of all pressure 
retaining Class 2 components according to Table IWC 
2500-1 category C-H. Performance testing is conducted in 
accordance with ASME OM S/G, Part 2. (4) Detection of 
Aging Effects. Degradation of component due to corrosion 
would result in leakage of coolant or degradation of 
component performance. Monitoring of radiation and 
suspended solids would detect leakage: extent and schedule 
of

DRAFT - 12/06/99-# V D2-19



V END.EERED SAFETY FEATURES

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

D2.4.1 Heat Tubes, Carbon )xygenated Loss of General NRC GL 89-13.  
thru Exchangers Tubesheet, Steel (CS). Water on Material Corrosion NRC IN 81-21.  
D2.4.4 (RHR & LPCI) Channel & Stainless me side; and NRC IN 85-24.  

(Serviced by Head. Shell Steel (SS) )pen Cycle Microbio- NRC IN 85-30.  
Open Cycle 'ooling logically NRC IN 86-96.  
Cooling Water) Water (Raw Influenced NRC IN 94-03.  

Water) on Corrosion Plant Technical 
he other (MIC) Specification.  
ide
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V ENGINEERED SAFETY FEATURES 
D2.. EMRGENCY CORE COOIN~G SYSTEK 03ollbin Water Reactor)

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 
(continued from previous page) 
inspection/testing assure detection of corrosion before the 
loss of intended function of the component.  
(5) Monitoring and Trending: Results from performance 
tests to verify the heat transfer capabilities are trended.  
Also. based on the recommendations of NRC GL 89-13 or 
its equivalent, if adequacy of cooling water chemistry 
control can not be confirmed, implement Action Il of GL 
89-13 to include inspection and maintenance program for 

closed-cycle cooling water system to ensure that 

corrosion, erosion, and protective coating failure can not 

degrade the performance of safety-related systems 
serviced by closed-cycle cooling water. (6) Acceptance 
Criteria: Heat exchanger performance test results are 

evaluated in accordance with the guidelines of ASME OM 

S/G Part 2. Any relevant conditions related to corrosion 
causing leakage of ECCS water are compared with 

established acceptable limits. Results of Section XI 

leakage tests are evaluated in accordance with IWC-3100 
and acceptance standards of IWC-3400 and IWB-3516.  
(7) Corrective Actions: Root cause evaluation and 

appropriate corrective action taken when acceptable 
limits are exceeded or leakage is detected. Repair is in 

conformance with IWA-4000 and replacement is in 

accordance with IWA-7000. (8 & 9) Cof t Proess 
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 
Experienc Operating plant experience with this AMP 

indicate timely detection of corrosion in ECCS heat 

exchangers.  

Implementation of the (1) Scope of Program.' The program includes monitoring No 

recommendations of Generic Letter 89- and control of water chemistry to minimize exposure to 

13 or an equally effective program to environments causing MIC and biofouling, and staff 

ensure that open-cycle cooling water recommendations of Generic Letter (GL) 89-13 or an 

system is in compliance with General equivalent program provide assurance that the service 

Design Criteria and Quality Assurance cooling water system is in compliance with General 

requirements. Mitigation is by control Design Criteria and Quality Assurance requirements.  

of ECCS water chemistry and the use of Guidelines of GL 89-13 include (a) surveillance and control 

appropriate materials and of biofouling. (b) test program to verify heat transfer 

lining/coating to protect the underlying capabilities, (c) routine inspection and maintenance 

metal surfaces from being exposed to program to ensure that corrosion, erosion, protective 

environments causing MIC and coating failure. silting, and biofouling, can not degrade the 

biofouling. performance of safety-related systems serviced by the 
service water. (dM system walkdown inspection to ensure 

compliance with licensing basis, and (e) review of 

maintenance, operating, and training practices and 
procedures. (2) Preventive Actions: The component is 

constructed of appropriate materials, control of water 

chemistry is based on EPRI guidelines of TR-103515, and 
lining or coating protect the underlying metal surfaces 

from being exposed to aggressive cooling water 
environment. Based on CL 89-13 cooling water
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V ENGINEERED SAFETY FEATURES 
D2. EMERGENCY CORE COOUNG SYSTEM (BoIng Water Reactor)

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

D2.4.1 Heat Tubes, Carbon :ýxygenated Buildup of Biofouling Same as for 
thru Exchangers Tubesheet. Steel (CS). Water on Deposit GeneraL Corrosion 
D2-4.4 (RHR & LPCI) Channel & Stainless ne side: and WC of Items 

(Serviced by Head, Shell Steel (SS) :)pm Cycle D2.4.1 thru D2.4 
Open Cycle ooling RHR and LPCI 
Cooling Water) ater (Raw heat exhanger 

ater) on components 
e other 

_ide 

D2.5.1 Containment Piping and CS, Ir Loss of General, Plant Technical 
thru Spray Header Fittings, SS Material Pitting, and Speclfications.  
D2.5.4 and Spray Flow Orifice. Crevice 

Nozzles Headers. Corrosion 
System Spray Nozzles
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V NGDINEER SAFETY FEATURES 
Ml EMRGENCYV CORE COOL1NC SYSTEM Mi~oling Water Reactor)

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

(continued from previous page) 
system is continuously chlorinated or treated with biocide 
whenever the potential for biological fouling species 
exists. (3)Pare•tmeu s mitored/ Ispecw& Tbe AMP 
monitors the effects of corrosion by surveillance program 
to detect coolant leakage and Inservice testing to evaluate 
component performance. Based on recommendations of 
GL 89-13 or its equivalent. cooling water system is 
inspected for biofouling organisms, sediment, protective 
coating failure, and corrosion; and cooling water flow and 
temperature are monitored for component performance 
evaluation to ensure that flow blockage or excessive 
fouling accumulation does not exist. (4) Detection of Aging 
Effects: Degradation of component due to corrosion would 
result in leakage of coolant or degradation of component 
performance: extent and schedule of inspection/testing 
assure detection of corrosion before the loss of intended 
function of the component (5) Monitoring and Trending.  
Results from performance tests to verify heat transfer 
capabilities are trended. (6) Acceptance Criteria: Any 
relevant conditions related to corrosion or leakage are 
compared to established acceptable limits. Maximum 
levels for various impurities in secondary side water and 
cooling water are specified. 7) Corrective Actions If the 
heat exchanger fails to perform adequately, corrective 
actions are taken. Root cause evaluation is performed 
when acceptable limits are exceeded or leakage is detected.  
(8 & 9) Caifirmation Proes and Adminisbudw 
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 Experiene Sigifficant 
microbiologically influenced corrosion [NRC Information 
Notice (IN) 85-30]. failure of protective coatings (IN 85-24).  
and fouling (IN 81-21.86-96) has been observed in a 
number of heat exchangers. Although the AMP provides 
an effective means to manage the effects of corrosion on 
the intended function of ECCS heat exchangers. results of 
service water system operational performance inspections 
(IN 94-03) indicate that deficiencies still exist in 
implementation of GL 89-13.

Same as for General Corrosion and MIC Same as for General Corrosion and MWC of Items D2.4.1 No 

of Items D2.4. thru D2.4 RHR and LPCZ dimu D2.4 RHR and LPCI heat exchanger components 
heat exchanger components 

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

program. evaluated. no AMP
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D2. nGENCY CORE COOLING SYSEM Mlng Water Reactorl
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Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanlsm References 

D2.6.1 Isolatiori Tubing, Tubes be side: Loss of Crevice and ASME Section X1.  
thru Condenser Tubesheet. SS; team at Material Pitting 1989 Edition.  
D2.6.4 Channel Head. TubesheetL C; Corrosion 

Shell CS. hell side: Channel 7emnera

Head: CS: ed water 
Shell: CS t 28WC

V D2-24



ENGIEqEERED SAFETY FEATURES
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V
D.ESUng Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Same as effect of Crevice and Pitting Same as effect of Crevice and Pitting Corrosion of Items No 

Corrosion of Items D2.4.1 thru D2.4.4 D2.4.1 thm D2.4.4 RHR and LPCI heat exhanger 

RHR and LPCI heat exchg components 
components

V D2-25



E Fan Cooler System 

E.1 Fan Coolers 

E.1.1 Cooling Coils 

E. 1.2 Fan Housing 

E. 1.3 Blades 

E. 1.4 Fasteners 

E.1.5 Piping 

E.1.6 Fittings
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M. Fan Cooler System

System. Structures, and Components 

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

system found in pressurized water reactors (PWR) and consist of cooling coils; fan housing, 

blades and fasteners; and piping and fittings. 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 

fan cooler system are classified as Group B Quality Standards.  

System Interfaces 

The systems that interface with the fan cooler system include the containment spray system 

(Table V A) and the containment isolation components (Table V C).  
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V ENGINEERED SAFETY FEATURES 
E. FAN COOLER 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. One incident of containment cooler heat No generic 

exchanger leakage caused by corrosion has been reported AMP 
N•C IN 80-37).  

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 TLAA 
life, according to the requirements of 
the original licensing criteria or ASME 
Section mI (edition specified in 10 CFR 
50.55a).  
Plant-specific aging management Plant-specific aging management program to be evaluated. Yes.  
program. typically including periodic No generic 
visual inspection AMP 

Plant-specific aging management Plant-specific aging management program will be Yes.  
program- evaluated. No generic 

AMP
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION V

Containment Spray 
System

2.1 through 
2.4, 6.1

General corrosion, pitting and crevice corrosion are listed as aging 
mechanisms for carbon steel components in the header and spray nozzles 
system. Stainless steel (2.1 through 2.4) exposed to air will not be affected 
by these aging mechanisms. Also, carbon steel exposed to air will be most 
susceptible to general corrosion; crevice corrosion and pitting require an 
aqueous environment.

V A - 2 Containment Spray 1.1 thru V A-4, Control of chemistry for borated water contained in containment spray 
System 1.3, 1.1, 6, 10, 14, system is sufficient to manage SCC; pitting and crevice corrosion.  

1.5, 3.1, 16, 18, Reference to/discussion of ASM1E Section XI should be deleted from 
4.1, 5.1, 20, 24, References, AMP and Evaluation and Technical basis section. The AMP 
7.1 thru 7.4 26 should be the Chemistry Control Program. No further evaluation is 

required element 4 of item A.l.1 thru A.1.3, A.1.5, A.4.1, A.5.1.  
V A - 3 Containment Spray 1.1 thru V A-5, Delete discussions in element 2 of the evaluation relative to inadvertent 

System 1.3, 1.1, 7, 15, 17, introduction of contaminants and reliance on ISI.  
4.1,5.1 19,21, 

VA -4 Containment Spray 1.4, 4.1, V A-9, Relative to the evaluation: 
System 5..2, 7..3 19, 23, - Replace "coolant" with fluid in elements 1 and 3. Replace "reactor coolant 

thru 7.5 29 pressure boundary" with bolting in element 1. Replace "reactor coolant" 
with fluid in element 2.  

VA - 5 Containment Spray 1.1, 1.5, V A-7, Regulatory Guide 1.44 does not manage cracking of stainless steel. This 
System 3.1, 3.2, 11, 13, guide provides information to limit the sensitization of stainless steel 

4.1, 5.1 17, 21 during welding. However, sensitization of stainless steel during welding 
cannot be eliminated and it must be assumed that cracking will occur if 
the other parameters necessary for cracking (i.e., halogens) are present.  
Therefore, other programs (ex- chemistry) are necessary to manage 
cracking. Relative to SSC, the references, AMP and Evaluation and 
Technical Basis should include design and material controls consistent 
with Reg. Guide 1.43.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION V

Containment Isolation 
Components

1.1 thru 
1.3; 2.1, 
2.2

V C-6 Wear is identified as an aging mechanism. Since there is no relative 
motion between the hatch surfaces and the containment surface, this aging 
mechanism should not be considered. This position was accepted in the 
CCNP SER.

V C - 2 Containment Isolation 10.1, 10.2 V C-20 Section does not include MIC an aging mechanism for containment 
Components isolation SCs. This aging mechanism would be applicable to any raw 

water piping penetration the containment.  
V C - 3 Containment Isolation 5.1 thru V C-8 Items 5.1 thru 5.3 indicate that the fuel transfer penetrations are fabricated 

Components 5.3 of carbon steel and are exposed to an environment of air and occasional 
leaking borated water. While this environment may be correct for the 
containment side of the penetration most of the time, the containment side 
of the penetration is fully exposed to borated water during refueling and 
the spent fuel pool side is fully exposed to borated water at all times. For 
this reason, these items would be expected to be fabricated of stainless 
steel and not carbon steel. Additionally, the aging mechanism listed, 
general corrosion, would not be applicable for penetrations fabricated from 
stainless steel.  

V C - 4 Containment Isolation C.8, C.9, V C-2, The Isolation Barriers portions for C.8, C.9 and C. 10 should be expanded 
Components C. 10 10 to include the piping as well as the valves. (Several systems will scope out 

through of with the exception of containment isolation portions) 
21 

V C - 5 Containment Isolation C. 10 V C-2, Expand discussion of lines to cover other lines not specifically in C.8 or 
Components 20, 21 C.9. This would best be accomplished by stating "in lines not covered by 

C.8 or C.9 which includes such systems as fire protection, ... etc. "Inside 
Surface should also include air or compressed gas. (Several systems may 
scope out of with the exception of containment isolation portions) 

V C - 6 Containment Isolation C.8. 1, V C-10, ISI VT-2 examinations are credited, performed at system operating 
Components C.8.2 11 pressures which for these systems is well above post accident containment 

pressures. A one-time inspection (of valve body & bonnet) is not required 
to assure the post-accident containment intended function. Such 
inspection, if required, should be addressed under the individual system 
(ECCS, Feedwater, Main Steam).
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION V

Containment Isolation 
Components

C.8.1, 
C.8.2

V C-10, 
11

ASME Section XI inservice testing is credited. It is not clear how this 
testing is an appropriate AMP for corrosion of valve bodies and bonnets.  
As stated under attribute (3), IST confirms "component performance." It 
does not appear necessary to credit this program here. If it will be 
necessary for applicants to align credited AMPs with this report, then only 
those existing programs that are essential to manage aging (of passive 
components as required by the Rule) should be credited.

VC-8 Containment Isolation C.8. 1, V C-10, 10 CFR 50 Appendix J testing is credited. It is not clear how this testing 
Components C.8.2 11 is an appropriate AMiP for corrosion of valve bodies and bonnets.  

Appendix J testing is intended to confirm seat leakage, not integrity of 
body & bonnet. Even severe wall thinning would not be detected by 
Appendix J testing methods (low pressure). It does not appear necessary to 
credit this program here. If it will be necessary for applicants to align 
credited AMPs with this report, then only those existing programs that are 
essential to manage aging (of passive components as required by the Rule) 
should be credited.  

V C - 9 Containment Isolation C.8.1, V C-12, 10 CFR 50 Appendix J testing is credited. It is not clear how this testing 
Components C.8.2 13 is an appropriate ADP for cracking of valve bodies and bonnets.  

Appendix J testing is intended to confirm seat leakage, not integrity of 
body & bonnet. Even a through-wall crack would not likely be detected by 
Appendix J testing methods (low pressure and allowable leakage 
acceptance criteria). It does not appear necessary to credit this program 
here. If it will be necessary for applicants to align credited AMPs with 
this report, then only those existing programs that are essential to manage 
aging (of passive components as required by the Rule) should be credited.  

V C - 10 Containment Isolation C. 10.1, V C-20, This section is for containment isolation valves in non-safety related 
Components C. 10.2 21 systems. The GALL report does not evaluate, assuming "plant specific" 

programs. However, these containment isolation components in non
safety related systems are safety related for containment barrier function 
and are ASME Class 2, and so should be subject to the same Code 
required programs as evaluated under C.8. 1, C.8.2. These need to be 
evaluated in the GALL report.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION V

Containment Isolation 
Components

C.8.1, 
C.8.2

V C-10, 
11, 12, 
13

Control of chemistry is sufficient to manage SCC; pitting and crevice 
corrosion for inside surface. The AMP should be the Chemistry Control 
Program for inside surface. ISI examinations are sufficient to monitor 
condition of outside surface. The AMIP should be the ISI Program for 
external surface.

V C - 12 Containment Isolation C.9. 1, V C-14, Control of chemistry is sufficient to manage SCC; pitting and crevice 
Components C.9.2 15, 16, corrosion for inside surface. The AMP should be the Chemistry Control 

17 Program for inside surface. ISI examinations are sufficient to monitor 
condition of outside surface. The AMP should be the ISI Program for 
external surface. No further evaluation is required for element 4 (page 15).  
No further evaluation is required for element 4 (page 11). Delete reference 
to/discussion of Appendix J testing.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION V

Emergency Core 
Cooling System

1.1.1 thru 
1.1.6, 1.1.1 
thru 1.1.5, 
1.2.1, 1.3.1, 
1.4.1, 1.5.1 
thra 1.5.4, 
1.6.1 thru 
1.6.3, 1.7.1 
thru 1.7.3, 
1.7.3, 1.8.1 
thru 1.8.3, 
1.8.3,

VD1-4, 
6,12, 14, 
16, 20, 
22, 24, 
28, 30, 
32

Control of chemistry for borated water contained in emergency core 
cooling system is sufficient to manage SCC; pitting and crevice corrosion, 
Reference to/discussion of ASME Section XI should be deleted from 
References, AMP and Evaluation and Technical basis section. The AMP 
should be the Chemistry Control Program. No further evaluation is 
required element 4 of item D. 1.1 thru D. 1.5, D. 1.2.1, D. 1.4. 1, D1.7.1 thru 
D.1.7.3, D1.8.1 thru D.1.8.3.

V D. 1 - 2 Emergency Core 1.1.1 thru V D 1-4, Regulatory Guide 1.44 does not manage cracking of stainless steel. This 
Cooling System 1.1.6, 1.2.1, 14, 20, guide provides information to limit the sensitization of stainless steel 

1.4.1, 1.7.3, 30, 32 during welding. However, sensitization of stainless steel during welding 
1.8.3 cannot be eliminated and it must be assumed that cracking will occur if the 

other parameters necessary for cracking (i.e., halogens) are present.  
Therefore, other programs (ex- chemistry) are necessary to manage 
cracking. Relative to SSC, the references, AMP and Evaluation and 
Technical Basis should include design and material controls consistent 
with Reg. Guide 1.43.  

VD.1 -3 Emergency Core 1.1.7, 1.2.1, V 1- Relative to the evaluation: 
Cooling System 1.2.2, 8, 16, 22, Replace "coolant" with fluid in elements 1 and 3. Replace "reactor coolant 

1.3.2, 1.4.1, 24, 26, pressure boundary" with bolting in element 1. Replace "reactor coolant" 
1.4.2, 1.5.3 34 with fluid in element 2.  
thru 1.5.5, 
1.6.3, 1.6.4, 
1.7.1, 1.8.4 

V D. 1 - 4 Emergency Core 1.1.6 V D 1-8 Stagnant, chemically treated water is not expected to have biological 
Cooling System activity that would lead to microbiologically influence corrosion
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION V

Emergency Core 
Cooling System

Generic Cast stainless steel should be included as material. If cast austenitic 
stainless steel is used, operating temperatures continually in excess of 482 
F will result in a reduction of fracture toughness; an aging management 
program needs to be added to these items. (Refer to item C.2. 1.1 thru 2.1.3 
on page IV C2-1 0 for discussion of AMP and include same)

V D. 1 - 6 Emergency Core 1.1.1 thru V D 1-4, Delete discussions in element 2 of the evaluation relative to inadvertent 
Cooling System 1.1.6, 1.2.1, 14, 20, introduction of contaminants and reliance on ISI.  

1.4.1, 1.7.3, 30, 32 
1.8.3 

V D. 1 - 7 Emergency Core 1.5.1 thru V D 1-22 EPRI TR-107396 provides chemistry guidelines for closed cooling water.  
Cooling System 1.5.4
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION V

D2.1.1 
Thru 

D2.1.7

Remove the "or" between LPCI and RHR, and replace it with an 
"and". Lines to Spent Fuel Pool are not necessarily in scope for 
LR. Need to define "Oxygenated Water".

"V D2-2 D2.1.1 V D2-5 General comment 1 for ASME Section XI inspections.  
Thru General comment 2 for NO one time inspections.  

D2.1.7 
"V D2-3 D2. 1.1 V D2-6 Replace the References and Existing AMP boxes with the boxes for 

V D2-7 Item E5.1.1 on pages VII E5-4 and 5, 
which have a more complete description of the fatigue references ( 
includes ASMIE Section III ) 

"V D2-4 D2.1.1 V D2-6 Lines to SFP are not necessarily in scope for LR.  
Thru 

D2.1.7 
"V D2-5 D2. 1.1 V D2-7 General comment 1 for ASME Section XI inspections.  

Thru 
D2.1.7 

"V D2-6 D2.1.9 V D2-9 See generic write-up for Flow Accelerated Corrosion program.  
D2.1.10 V D2-11 Why the reference to NRC IN 93-21 ? What does it accomplish ? 

"V D2-7 D2.2.1 V D2-13 General comment 1 for ASME Section XI inspections.  
Thru General comment 2 for NO one time inspections.  

D2.2.3 
"V D2-8 D2.3.1 V D2-15 General comment 1 for ASME Section XI inspections.  

V D2-17 General comment 2 for NO one time inspections.  
V D2-19 

"V D2-9 D2.4.1 V D2-18 Need definitions for Oxygenated Water and Treated Water for 
Thru V D2-19 closed cycle cooling water.  

D2.4.4 
V D2-10 D2.4.1 V D2-21 The description of the NRC GL 89-13 programs is too specific in its 

Thru V D2-23 detail to apply to ALL utilities. See generic 89-13 program write
D2.4.4 up.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION V 

General Comment 1 : The descriptions of the ASME Section XI testing for system leakage testing and hydrostatic testing and for valve 
internal inspections is not correct for Class 2 and 3 components. Each utility has NRC approved exemptions and relief from different 
requirements. Furthermore, BWR VIP-75 is changing the frequencies of the NUREG-0313 and NRC GL 88-01. This needs to be 
generally described.  

General Comment 2: One time inspections are NOT required. Reasonable assurance of the adequacy of the AMP programs is obtained 
from the existing programs.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION V

Engineered Safety 
Features- Fan 
Cooler System

E. 1.1 
E.1.5 
E.1.6

In the Environment column, should not reter to service water as 
treated water. Water supply is normally from closed cooling water 
(e.g. component cooling water).

V.E-2 Engineered Safety El. 1 V E-4 Cu-Ni alloy is not susceptible to general corrosion. Delete Item 
Features- Fan E. 1.1.  
Cooler System 

V.E-3 Engineered Safety E. 1.2 V E-4 Per 1OCFR54.2 l(a)(1)(i) the listed three items are excluded from 
Features- Fan E.1.3 the scope of Part 54. NEI 95-10 Rev. 1 also excluded them (see 
Cooler System El.4 Appendix B, Items 121 and 122). These items do not require aging 

management and should be removed from the table.  

V.E-4 Engineered Safety E. 1.5 V E-4 The "Fan Coolers" System does not include normally the piping to 
Features- Fan E. 1.6 the coils, since they are part of the component cooling system or 
Cooler System similar water system.  

V.E-5 Engineered Safety E. 1.5 V E-4 Stainless Steel (SS) is not susceptible to General Corrosion.  
Features- Fan E. 1.6 Therefore, SS should be removed or a separate line item should be 
Cooler System created for SS Piping and Fittings.
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GALL REPORT - MECHANICAL DISCILPLINE COMMENTS 
SECTION VIII

i ne program aescnoea to manage loss oi matenai aue to erosion
corrosion is a combination of programs and contains more detail than 
is necessary to demonstrate effectiveness. Only the Flow Accelerated 
Corrosion Program is required to manage loss of material due to 
erosion-corrosion. Replace the program description with the revised 
Flow Accelerated Corrosion Program description that has been 
provided.

VIII A-2 Steam Turbine System A. 1.1 and A. 1.2 [VIII A-4 Replace "Erosion/Corrosion (E/C)" with "Flow Accelerated Corrosion 
_I (FAC)".
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GALL REPORT - MECHANICAL DISCILPLINE COMMENTS 
SECTION VIII

Main mteam system 1: 1. 1. 1 tnrougn 
Bl.l.5 and B1.2.1

VIII b1-4 

and 6.
trosion-corrosion is not a concern i me main steam system nas 
superheated steam. The Aging Mechanism column needs to no 
that this mechanism is not a concern for superheated main stea 
systems.

VIII B 1-2 Main Steam System B 1.1.1 through VIII B 1-4 Replace "Erosion/Corrosion (E/C)" with "Flow Accelerated Cot 
3Bl.l.5 andB1.2.1 and6. (FAC)".  

VIII B 1-3 Main Steam System B 1.1.1 through VII B 1-4 For those areas not containing superheated steam, the FAC Prog 
B 1.1.5 and B 1.2.1 and 6. described needs to be replaced with the FAC Program descriptio 

has been provided. The current program description is a mixtur 
two programs and contains more detail than is necessary to sho 
the FAC Program is effective in managing flow accelerated corr
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GALL REPORT - MECHANICAL DISCILPLINE COMMENTS 
SECTION VIII

Steam and Power 
Conversion Systems 
Main Steam System 
(BWR)

All The GALL report treats containment isolation valves in safety 
related systems under the containment barrier section. It is more 
appropriate to treat these valves with their associated safety related 
system.

VIII B2-2 Steam and Power B2. 1.1 VIII B2-4, 5 The described preventive actions (except water chemistry) are 
Conversion Systems through generally not implemented until a problem location has been 
Main Steam System B2.1.6 identified.  
(BWR) 

VIII B2-3 Steam and Power B2.1.1 VIII B2-4, 5 Element 3 under "Evaluation and Technical Basis" column is 
Conversion Systems through essentially a description of the initial baseline inspection which is 
Main Steam System B2.1.6 completed for all plants. This description is not applicable to the 
(BWR) ongoing E/C Monitoring program. The discussion under element 5 

is also applicable to the initial inspection only, and not relevant for 
ongoing AMP. E?C program should be called Flow Assisted 
Corrosion (FAC) program, see generic program description.  

VIII B2-4 Steam and Power B2.2.1 VIII B2-8, 9 The identified operating experience is not relevant to license 
Conversion Systems renewal, i.e., IST program scope for check valve reverse flow 
Main Steam System testing (active function). See generic issue list.  
(BWR) 

VIII B2-5 Steam and Power B2.2.1 VIII B2-8, 9 ASME Section XI inservice testing is credited. It is not clear how 
Conversion Systems this testing is an appropriate AMP for corrosion of valve bodies and 
Main Steam System bonnets. As stated under attribute (3), IST confirms "component 
(BWR) performance." It does not appear necessary to credit this program 

here. If it will be necessary for applicants to align credited AMPs 
with this report, then only those existing programs that are essential 
to manage aging (of passive components as required by the Rule) 
should be credited. See generic issue list.
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GALL REPORT - MECHANICAL DISCILPLINE COMMENTS 
SECTION VIII

VIII B2-6 Steam and Power B2.2.1 VIII B2-8, 9 Generic Letter 90-06 is not applicable to Boiling Water Reactors, 
Conversion Systems and should not be referenced or discussed in this section.  
Main Steam System 
(BWR)
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GALL REPORT - MECHANICAL DISCILPLINE COMMENTS 
SECTION VIII

Extraction Steam 
System

The Extraction Steam System cloes not pertorm any intenoeci 
Function per 10CFR 54.4 for PWR's. Delete references to PWR.
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GALL REPORT - MECHANICAL DISCILPLINE COMMENTS 
SECTION VIII

Steam and Power 
Conversion 
Feedwater (PWR)

D1.3 VIII DI-1, 
3, 8 and 9

Feedwater Pumps are typically not required for safe shutdown or 
accident mitigation. The Auxiliary Feedwater System serves the 
safe shutdown or accident mitigation functions of secondary 
inventory control. Delete D1.3 and its subsections D1.3.1 and 
D1.3.2.

VIII D 1-2 Steam and Power D1.1.1 VIII D 1-6, The AMP for General, Crevice and Pitting Corrosion of Piping and 
Conversion 7, 8 & 9 Fittings should be the Chemistry Control Program that is based on 
Feedwater (PWR) EPRI TR-102134. This program should not require 'one time 

inspections' as listed in program element 4 (Detection of Aging 
Effects) in the 'Evaluation and Technical Basis' column. There 
should be no action listed in the 'Further Evaluation' column.  
Refer to AMA titled 'Chemistry Program (Secondary)'in lieu of 
existing listed program.  

VIII D 1-3 Steam and Power D1.2.1 VIII D 1-8 General, Crevice and Pitting Corrosion of Valve Bodies references 
Conversion and 9 the Piping and Fitting 'AMP' and 'Evaluation and Technical 
Feedwater (PWR) Basis'. (D1.2.1 to be 'Valve body and Bonnet' instead of 'Valve 

Bodies'.) The AMP should be the Chemistry Control Program that 
is based on EPRI TR-102134. This program should not require 'one 
time inspections' as listed in program element 4 (Detection of Aging 
Effects) in 'Evaluation and Technical Basis' column. There 
should be no action listed in the 'Further Evaluation' column.  
Refer to AMA titled 'Chemistry Program (Secondary)' in lieu of 
existing listed program.

NOTES: 1. This comment has generic implications regarding other sections of the GALL Report.
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GALL REPORT - MECHANICAL DISCILPLINE COMMENTS 
SECTION VIII

Condensate system Vill h_-5 'lie program descrnbed to manage loss ot matenal cue to erosion
corrosion is a combination of programs and contains more detail 
than is necessary to demonstrate effectiveness.  

Only the Flow Accelerated Corrosion Program is required to 
manage loss of material due to erosion-corrosion. Replace the 
program description with the revised "Flow Accelerated Corrosion 
Program" description that has been provided.

Hence, further evaluation is not warranted
VIII E - 2 Condensate System E.2.1 VIII E-6 Valve bodies made of stainless steel are called out as susceptible to 

erosion-corrosion, whereas it is generally accepted that SS is 
relatively immune to E/C. Delete stainless steel from material 
column.  

VIII E - 3 Condensate System E.4.1 thru VIII E-7 Use of Chemistry will preclude loss of material due to corrosion in 
E.4.4 VIII E- 11 the Condensate System.  

Replace the program description with the revised "Secondary Water 
Chemistry Program" description that has been provided..  

Hence, further evaluation is not warranted.  
VIII E - 4 Condensate System E.5.1 VIII E-10 Stainless Steel (SS) is not susceptible to general corrosion.  

Therefore, a separate line item should be created for SS Condensate 
Storage Tanks. The aging effects would be pitting and crevice 
corrosion. The AMA would be a plant specific activity based on 
plant design and management philosphy.  

Hence, further evaluation is warranted.
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GALL REPORT - MECHANICAL DISCILPLINE COMMENTS 
SECTION VIII

Nteam Ljenerator 
Blowdown System

P.1.1, 
F.1.2, 
F.2.1

ViI1 P-2 

VIII F-9
llue program aescntea to manage loss ot matenai clue to erosion
corrosion is a combination of programs and contains more detail 
than is necessary to demonstrate effectiveness. Only the Flow 
Accelerated Corrosion Program is required to manage loss of 
material due to erosion-corrosion. Replace the program description 
with the revised "Flow Accelerated Corrosion Program" 
description that has been provided.

VIII F - 2 Steam Generator F. 1.1, VIII F-7 Use of Chemistry will preclude loss of material due to corrosion in 
Blowdown System F. 1.2, various the Steam Generator Blowdown System.  

F.2.1, 
Replace the program description with the revised "Secondary Water 
Chemistry Program" description that has been provided..  

Hence, further evaluation is not warranted.  
VIII F - 3 Steam Generator F.3. 1, F.4. 1, VIII F-8, Eliminate Blowdown Pump and Blowdown Heat Exchanger Items; 

Blowdown System F.4.2, F.4.3 F-9,F-10, these components do not support a License Renewal intended 
various function.
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GALL REPORT - MECHANICAL DISCILPLINE COMMENTS 
SECTION VIII

Auxiliary Feedwater 
(AFW) System 
(PWR)

G. 1.1 VIII G-4 
Through 7

Erosion/ Corrosion (should be 'Flow Accelerated Corrosion') is not 
a valid Aging Mechanism and should be deleted from the Auxiliary 
Feedwater System. Auxiliary Feed does not meet the criteria for 
Flow Accelerated Corrosion monitoring in accordance with the 
EPRI guidelines. Industry experience indicates that erosion 
corrosion is not plausible for cold water systems control and 
infrequent operation. Therefore, Flow Accelerated Corrosion is not 
plausible for this piping and this entry should be removed. This 
position was accepted in the CCNPP SER.

VIII G-2 Steam and Power G. 1.1 & 2, VIII G-6 The Evaluation for General corrosion is crediting control of 
Conversion G.2.1 & 2, Through 15 chemistry as the sole Aging Management Program. Many plants do 
Auxiliary Feedwater G.3.1 and not (or can not) control oxygen in their Condensate Storage Tanks.  
(PWR) G.4.1 Additionally the Auxiliary Feedwater Systems normally have a 

connection to a raw water system for a backup water source.  
Remove references to control of Oxygen. Refer to AMA titled 
'Chemistry Program (Secondary)' in lieu of existing listed program.  

VIII G-3 Auxiliary Feedwater G. 1.1, G. 1.2 VIII G-6 Crevice Corrosion/Pitting are the only Aging Mechanisms listed for 
(AFW) System and G.3.1 and 14 Carbon Steel Valves but General Corrosion, Crevice 
(PWR) Corrosion/Pitting are all listed for CS Piping. This appears to be 

inconsistent.  
VIII G-4 Auxiliary Feedwater G. 1.2 VIII G-8 General Corrosion, Galvanic Corrosion, and MIC are listed as 

(AFW) System and 9 Aging Mechanisms for Aux Feedwater Buried Piping. Coatings, 
(PWR) wrapping, and cathodic protection are listed as existing AMPs for 

buried piping. Coatings, wrapping, and cathodic protection are not 
AMPs but are design features. Coatings, wrapping, and cathodic 
protection should be removed from the entry.
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GALL REPORT - MECHANICAL DISCILPLINE COMMENTS 
SECTION VIII

Auxiliary Feedwater 
(AFW) System 
(PWR)

(U.2.1, U.2.2 
and G.3.1

VIII u-10, 
11, 14 and 
15

4 F 4 F
Auxiliary Feedwater 
(AFW) System 
(PWR)

G.2.1 and 
G.2.3

VIII G-12 
and 13

A. I. I A A.

Crevice Corrosion/Pitting are listed as Aging Mechanisms tor APW 
Pump and Valves. Chemistry Program and ISI/IST are considered 
adequate for management of these Aging Mechanisms, but in other 
sections (VII.E1, VII.E4) with the same Aging Mechanisms, 
ISI/IST was not considered adequate and a supplemental or one
time inspection was suggested instead. In fact, earlier in this same 
section (VIII. G. 1. 1, VIII.G. 1.2, General Corrosion, CC/Pitting 
(AFW Piping)), for the same Aging Mechanisms, the combination 
of the Chemistry Program and a one-time inspection (potentially 
consisting of ultrasonic and surface techniques) was suggested.  
Why is an external visual inspection adequate for the pump/valves 
in this case but not for the other pipes? Also, performance testing 
of a pump/valve under IST would not necessarily indicate the 
condition of the pressure boundary; performance testing would 
primarily apply to the active intended functions. Only the 
chemistry program should be referenced. Refer to AMA titled 
'Chemistry Pro-eram (Secondar)'in lieu of existing listed program.
General Corrosion is listed as an Aging Mechanism for the AFW 
Pump Casing & Bolting. (This mechanism was considered Not 
Plausible for CCNPP; see separate comments on the Aging 
Mechanism elsewhere. Comments to follow assume that the Aging 
Mechanism is retained in Report Despite earlier comment.) For the 
stated Aging Mechanism/Aging Effect combination General 
Corrosion/Loss of Material, much of the discussion in the 
'Evaluation and Technical Basis' revolves around managing an 
Aging Effect of 'cracking'. General Corrosion manifests itself as a 
gross wastage (loss of material) and not as cracking. The 
AMP/Evaluation and Technical Basis does not follow from the 
Aging Mechanism/Agini Effect information.
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GALL REPORT - MECHANICAL DISCILPLINE COMMENTS 
SECTION VHI

Auxiliary Feedi 
(AFW) System 
(PWR)

VIII U-16 
and 17

The Condensate Storage Tank is listed as being tabtcated ot 
stainless steel, whereas the AFW system piping is carbon steel.  
Many plants have Condensate Storage Tanks may of carbon steel 
with a coating to prevent corrosion.

VIII G-8 Auxiliary Feedwater G.4.1 VIII G-16 General Corrosion, Crevice Corrosion, and Pitting are listed as 
(AFW) System and 17 Aging Mechanisms for the Condensate Storage Tank. This entry 
(PWR) refers back to an entry for the same Aging Mechanisms for the 

AFW system piping. The Condensate Storage Tank is listed as 
being fabricated of stainless steel, whereas the AFW system piping 
is carbon steel. Stainless steel is not susceptible to General 
Corrosion. Crevice Corrosion and Pitting are not plausible for the 
stainless steel tank due to chemistry control and the low 
temperatures (outside ambient) involved. None of these Aging 
Mechanisms should be listed for this entry. This position was 
accepted in the CCNPP SER.
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GALL REPORT - MECHANICAL DISCILPLINE COMMENTS 
SECTION VIII 

VIII G-9 Auxiliary Feedwater G.5. 1 through VIII G-16, General Corrosion and MIC are listed as Aging Mechanisms for the 
(AFW) System G.5.3 17, 18 and AFW Pump Turbine Bearing Oil Coolers. 'Appropriate materials 
(PWR) 19 and lining/coating' are listed as existing AMPs for AEW Pump 

Turbine Bearing Oil Coolers. Appropriate materials and 
lining/coating are not AMPs but are design features. These items 
should be removed from the entry. For the stated Aging 
Mechanism/Aging Effect combination General Corrosion & 
MIC/Loss of Material, much of the discussion in the 'Evaluation 
and Technical Basis' revolves around managing 'fouling' or 
'biofouling'. In these areas, the AMP/Evaluation and Technical 
Basis does not follow from the Aging Mechanism/Aging Effect 
information. This information should be moved to the next entry or 
the entries should be combined. Also, performance testing under 
IST would not necessarily indicate the condition of the pressure 
boundary; performance testing would primarily apply to the active 
intended functions. Chemistry Program and surveillance of leakage 
testing are considered adequate for management of these Aging 
Mechanisms, but in other sections (VII.El, VII.E4) with the same 
Aging Mechanisms, an external visual inspection was not 
considered adequate and a supplemental or one-time inspection was 
suggested instead. In fact, earlier in this same section (VIII.G. 1.1, 
VIII.G.l.2, General Corrosion, CC/Pitting (AFW Piping)), for the 
same Aging Mechanisms, the combination of the Chemistry 
Program and a one-time inspection (potentially consisting of 
ultrasonic and surface techniques) was suggested. Why is an 
external visual inspection adequate for the Bearing Oil Cooler in 

_________________________________________ __________this case but not for the other pipes? 

NOTES: 1. This comment has generic implications regarding other sections of the GALL Report.
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CHAPTER VIII 

(10/15/99) 

STEAM AND POWER CONVERSION SYSTEM



Major Plant Sections 

A Steam Turbine System 

Bl. Main Steam System (PWR).  

B2. Main Steam System (BWR) 

C Extraction Steam System 

D1. Feedwater Systems (PWR) 

D2. Feedwater Systems (BWR) 

E. Condensate System 

F. Steam Generator Blowdown System (PWR) 

Q. Auxiliary Feedwater (AFW) System (PWR)



DRAFl- 10/15/99 VIII A-2



A. Steam Turbine System 

A.1 Piping and Fittings 

A.1.1 HP Turbine to MSR 

A. 1.2 MSR to LP Turbine
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A Steam Turbine System 

System. Structures, and Components 

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

fittings in steam turbine system for both pressurized water reactors (PWRs) and boiling water 

reactors (BWRs) and consist of lines from the high-pressure turbine to the moisture 

separator/reheater (MSR) and from MSR to low-pressure turbine. All components in the 

steam turbine system are classified as Group D Quality Standards.  

The steam turbine is an active component and should be covered by the plant maintenance 

program. Any elastomerfrubber expansion joints between the turbine and main condenser 

should also be covered as a part of the plant maintenance program.  

System Interfaces 

The systems that interface with the steam turbine system include the main steam system 

(Tables VIII B1 and B2), steam extraction system (Table VIII C), and condensate system 

(Table VIII E).
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VII STEAM AND POWER CONVERSION SYSTEMS 
A. STEAM TURBINE SYSTEM

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

Piping from 
HP Turbine to 
MSR. Piping 
from MSR to 
LP Turbine

(

wall 

Thinin
,24C GL 89-08.  
ýNR~C IN 89-53.  

IN91-18.  
91-18S1.  

MC 93-2 1.  IN 97-84.  

RI NSAC
202L-R2.  
EPRI TR-103515.  
EPRI TR-102134 
Rev. 3.

DRAFT- 10/15/99

A. 1.1.  
A.1.2

Piping and 
Fittings

1 1 1. 1 '. -

VIII A-4

Areseefil 

wGeffeeierrv 
*ýL9

OCZ-ow

CS Steam



VIII STEAM AND POWER CONVERSION SYSTEMS 
A. STEAM TURBINE SYSTEM 

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Wechanism References
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VIII STEAM AND POWER CONVERSION 
A. STEAM TURBINE SYSTEM

Aging Management Program (AMP) 
Program delineated in NUREG- 1344 for 
single-phase lines and implemented 
through NRC Generic Letter 89-08; 
CHECWORKS Code-, EPRI guidelines of 
NSAC-202L-R2 for effective 
erosion/corrosion program; and water 
chemistry program based on EPRI 
guidelines for water chemistry in BWRs 
tR-1035 15) and secondary water 
chemistry in PWRs rTR-102134 Rev. 3)

. and Technical Basis

Appen)4 -A of NUREG- 1344 and implemented through 
Ge n1c Letter (GL) 89-08 provides assurances that 

cedures or administrative controls are in p la assure 
the NUMARC program or other eq cttve 

pro ams are implemented and the stru integrity of 
all h -energy (two phase as well as gle phase) carbon 
steel tems is maintained. Th gram includes the 
folio g recommendations: onduct appropriate 

is and limited b inspection, (b) determine e 
of thinning and /replace components, and 

2perform follow- pections to confirm or quan 
and take longer corrective actions. (2) Preventi 
Actions: The of E/C is affected by piping material.  
geome•try hydrodynamic conditions, and operating 
condi• such as temperature. pH, and dissolved oxyg 
co L Mtigation is by selecting material considered 

hemistry and overa

through design modifications. (3) Parameters 
Monitored/Znspected The AMP monitors the effE fE 
on the intended function of piping by meas - wall 
thickness by nondestructive and performin 

cal evalulations. The ins n program delin 
0J= -1344 requires u c and radiographic 

testing of 10 most suscep locations and 5 additio 
locations based on e operating conditions or spe 
consid c location outside the acceptance gieie. pcinsmlisepne based.on 
en udgment. In addition analytical m~ode•ar• 

••ct ~E/C in pipin systems based. on spe~ 
data _including material and hydrodynamic and_ 

- .R-- Code Is usedfo 
predcting wall (4)n.  
Aging degradaton of piping and fittings occurs by 

thinning; extent and schedule of inspection ass.  
detection of wall thinning before the loss _tded 
function of the piping. (5) Mo
Inspection schedule of NUREG- 1 and EPRI guidelines 
should provide for timely de. n of leakage. Inspections 
and analytical evaluatio, e performed during plant 
outage. If analysis unacceptable conditions.  
Inspection of ni sple is performed within 6 months.  
(6) Accep 'Based on the requirements of 
NURE an additiona uieies of EPRI and of NRC 

allowable wall thickness. If calculations indicate~w gf 
area will reach Code minimum (plus10th 
component must bereaedo rwiv 

Actions. Prior to service. re ce to meet the 
requirements of NURE and additional guidance of 
EPRI and of NRC 1. Follow-up Inspections are 
performed to or quantify thinning and take longer 
term co e actions such as adjust chemistry and 

or selection of materials resistant to

DRAFT - 10/1
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STEAM AND POWER CONVERSION SYSTEMS 
A. STA TURBINE SYSTEM

DRAFT - 10/15/99

VIII

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

approval processes. and a ntrols 
Implemen accordance with req Im Appendix 
B to 10 CFR Part 50 and will con"detuate for the 
period of license renewal. ( :W 
thinning problems e have occurred in 
enxtraction st'9 7- ) and moisture 
separation and feedwate ter drains (INs 89-53, !91-18 /97-84). The_ outlined in NUREG- 1344 L 

provided effctie m;' m-i ng the s 

integrity of all high-energy carbon •tems.

VII A-7
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B1. Main Steam System (PWR) 

B 1. 1 Piping and Fittings 

B 1.1.1 Steam Lines to Main Turbine 

B1.1.2 Lines to FW and AFW Pump Turbines 

B1.1.3 Lines to Moisture Separator/Reheater 

B1.1.4 Turbine Bypass 

B1.1.5 Steam Drains 

B1.2 Valves (Check, Control, Hand, Motor Operated Valves) 

B1.2.1 Body
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STEAM AND POWER CONVERSION SYSTEMS 
=1 MAiW STEAM SYSTEM (pressurized Water Reactor)

Structure and Region of ~ Environ Aging Aging_ 

Item Component Interest__ Maerial ment Effect 6 echanism eferences 
ILLL~ LIi I I 1,NURG14

Steam~ Lines to 
Main Turbine, 
Lines to FW 
and AFW 
Pump 
Turbines, 
Lines to 
Moisture 
Separator/ 
Reheater, 
Turbine 
Bypass.  
Steam Drains

Steam Thinning( 

r14

Corrosio 

(E/C)

____ J _______ .1 _______ 1 ______ 1 1 ______ .T &

NRC GL 89-08.  
NRC IN 89-53.  
NRC IN 91-18.  
NRC IN 91-18 Si.  
NRC IN 93-21.  
NRC IN 97-84.  
EPRI NSAC
202L-R2.  
EPRI TR-102134 
Rev. 3.
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thru 
B1.1.5

Piping ana 
Fittings

SarCon Steel (CS)

Cl%/?
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B1. Main Steam System (Pressurized Water Reactor)

System, Structures, and Components 

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

system for pressurized water reactors (PWRs) extending from the outermost containment 

isolation valve to the steam turbine, including turbine bypass to condenser, lines to main 

feedwater (FW) and auxiliary feedwater (AFW) pump turbines, and steam drains. 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- main steam system are classified as Group D Quality 

Standards. The portion of the main steam system extending from the steam generator up to 

the second isolation valve outside the containment is classified as Group B or C and is 

covered in Tables lV DI and D2. The aging management program for isolation valves in the 

main steam system is reviewed in Table V C.  

The valves internals are considered to be active components. They perform their intended 

functions with moving parts or with a change in configuration and are not subject to aging 

management review pursuant to 10 CFR 54.21(a)(1)(i).  

System Interfaces 

The systems that interface with the main steam system include the steam generator (Tables 

IV D1 and D2), steam turbine system (Table VIII A), feedwater system (Table VIII D1), 

condensate system (Table VIII E), and auxiliary feedwater system (Table VIII G).
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VIfI STEAM AND POWER CONVERSION SYSTEMS

VI B1-6DRAFT - 10/15/99

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Wechanism References 

B1.2.1 Valves Body CS woac nWal E/C G-1344.  

(Check Valves, Steam T N4C L89-5W.  
IN 89-53.  Control N IN 91-18.  

Valves, Hand C IN 91-18 SI.  

Valves, Motor IN 93-1.  

Operated NRC IN 93-21.  

Valves)NRC IN 97-84.  
EPRI NSAC
202L-R2.  
EPRI TR-102134 
Rev. 3.



ON SYSREMS 
essurized Water Reactor)

STEAM AND 
BI. MAI 

Existing (AP 

Aging Management Program(AP 
Program delineated in NUREG-1344 for 

single phase lines and implemented 
through NRC Generic Letter 89-08: 
CHECWORKS Code, EPRI guidelines of 

NSAC-202L-R2 for effective 
eroslon/corrosion program; and water 
chemistry program based on EPRI 
guidelines for secondary water 
chemistry CrR-102134, Rev. 3).

t

Evaluation and Technical Basis E 

(1) ope of Progrw,: The NUMARC program delineated in I 

Ap dlx A of NUREG-1344 and implemented through 

NR _eric Letter (GL) 89-08 provides assurances that 

p edures or administrative controls are in place to 

ure that the NUMARC program or other equally 

ective programs are implemented and the structural 

tegrity of all high-energy (two phase as well as single 

base) carbon steel systems is maintained. The program 
includes the following recommendations: (a) conduct 

appropriate analysis and limited baseline inspection.  

(b) determine the extent of thinning and repair/replace 
components, and (c) perform follow-up inspections to 

confirm or quantify and take longer term corrective 

actions. (2) Preventive Actions: The rate of E/C is affected 

by piping material. geometry and hydrodynamic 
conditions. and operating conditions such as temperature.  
pH. and dissolved oxygen content. Mitigation is by 

selecting material considered resistant to E/C. adjusting 

water chemistry and operating conditions. and improving 

hydrodynamic conditions through design modifications.  

(3) Parameters Monitored/Inspected. The AMP monitors 

the effects of E/C on the intended function of piping by 

measuring wall thickness by nondestructive examination 

and performing analytical evaluations. The inspection 

program delineated in NUREG- 1344 requires ultrasonic 

and radiographic testing of 10 most susceptible locations 

and 5 additional locations based on unique operating 

conditions or special considerations. For each location 

outside the acceptance guidelines, the inspection sample is 

expanded based on engineering judgment. In addition 

analytical models are used to predict E/C in piping 

systems based on specific plant data including material 

and hydrodynamic and operating conditions. The 

CHECWORKS Code is used for predicting wall thinning.  

(4) Detection f Aging Fffects: Aging degradation of piping 

and fittings occurs by wall. thinning, extent and schedule 

of inspection assure detection of wall thinning before the 

loss of intended function of the piping. (5) Monitoring and 

Trending: Inspection schedule of NUREG-1344 and EPRI 

guidelines should provide for timely detection of leakage.  

Inspections and analytical evaluations are performed 

during plant outage. If analysis shows unacceptable 
conditions, inspection of initial sample is performed 

within 6 months. (6) Acceptwwe Ditria: Based on the 

requirements of NUREG-1344 and additional guidelines 
of EPRI and of NRC Information Notice (IN) 93-21.  

inspection results are used to calculate number of 

refueling or operating cycles remaining before the 

component reaches Code minimum allowable wall 

thickness. If calculations indicate that an area will reach 

Code minimum (plus 10% margin). the component must be 

repaired or replaced. (7) C;orrective Actions: Prior to 

service, repair or replace to meet the requirements of.  

NUREG- 1344 and additional guidance of EPRI and of NRC 

IN 93-21. Follow-up inspections are performed to confirm 

or quantify thinning and take longer term corrective 
actions such as adjust chemistry and operating 

parameters. or selection of materials resistant to E/C.

Further 
,valuation 

0o

I -�

a-
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VIII STEAM AND POWER CONVERSION SYSTEMS 
R2. MAIN STEAM SYSTEM (PreessuIzed Water Reactor) 

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

(continued from previous page) 
(8 & 9) CoqfIrmation Proes and Admninistrative 
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 Eapeience- Wall-thinning 
problems in two-phase piping have occurred In extraction 
steam lines (INs 89-53, 97-84) and moisture separation 
reheater and feedwater heater drains (INs 89-53. 91-18, 93
21, 97-84). The AMP outlined in NUREG-1344 and EPRI 
report and implemented through GL 89-08 has provided 
effective means of ensuring the structural integrity of all 
high-energy carbon steel systems.  

Same as effect of erosion/corrosion on as effect of erosion/corrosion on the piping and No 
the poipg andfittngs in the steam in Mthe steam Lines to main turbine (BI.1.1). lines to 
lines to main turbine (B1.1.1), lines to and AFW pump turbines (BI.1.2). lines to moisture 
FW and AFWpunp turbines (Bl.1.2), r/reheater {Bi. 1.3), turbine bypass (B1.1.4), and 
lines to moisture separator/ reheater drains (B 1. 1.5).  
(BI. 1.3). turbine bypass (BI. 1.4). and 
steam drains (B1.1.5).

0'/�
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B2. Main Steam System (BWR) 

B2.1 Piping and Fittings 

B2.1.1 Steam Lines to Main Turbine (Group B) 

B2.1.2 Steam Lines to Main Turbine (Group D) 

B2.1.3 Lines to FW Pump Turbines 

B2.1.4 Lines to Moisture Separator/Reheater 

B2.1.5 Turbine Bypass 

B2.1.6 Steam Drains 

B2.2 Valves Wheck, Control, Hand, Motor-Operated Valves)

/•• -.1 Body 

B2.2.2 Bolting

VIII B2-1 DRAFT- 10/15/99
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VM STEAM AND POWER CONVERSION SYSTEMS 
B2. MAIN STEAM SYSTEM (Boilng Water Reactor)
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B2. Main Steam System (Boiling Water Reactor)

System, Structures, and Components 

The system, structures, and components included in this table comprise the main steam 
system for boiling water reactors (BWRs) extending from the outermost containment 
isolation valve to the steam turbines, including turbine bypass to condenser, lines to main 
feedwater (FW) pump turbines, and steam drains. 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," portions of 
the main steam system extendin•g from the outermost containment isolation valve up to and 
including the turbine stop and bypass valves, and connected piping up to and including the 
first valve that is either normally closed or capable of automatic closure during all modes of 
normal reactor operation, are classified as Group B Quality Standards and the remainder as 
Group D. For BWRs containing a shutoff valve in addition to the two containment isolation 
valves in the main steam line, Group B standards are applied to only those portions of the 
system extending from the outermost containment isolation valves up to and including the 
shutoff valve. Portion of the main steam system extending from the reactor pressure vessel 
up to the second isolation valve outside the containment is classified as Group A standards 
and is covered in Table IV C1. The aging management program for isolation valves in the 
main steam system is reviewed in Table V C.  

The valves internals are considered to be active components. They perform their intended 
functions with moving parts or with a change in configuration and are not subject to aging 
management review pursuant to 10 CFR 54.21(a)(1)(i).  

System Interfaces 

The systems that interface with the main steam system include the reactor coolant pressure 
boundary (Table IV CU), steam turbine system (Table VIII A), feedwater system (Table VIII 
D2), and condensate system (Table VIII E).
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vIfI STEAM AND POWER CONVERSION SYSTEMS 
B2. MAIN STEAM SYSTEM fBoiffni Water Reaetwrl

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

B2.1.1 Piping and Steam Lines to CS 2889C Loss of General. ASME Section MU.  
Fittings Main Turbine Steam Material Crevice, 1989 Edition.  

(Group B) and 
Pitting 
Corrosion
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B32. MAINSTA 
Existing 

Aging Management Program (AMP) 
Program delineated In NRG14 o, 

single phase lines and implemented 
through NRC Generic Letter 89-08: 
CHECWORKS Code: EPRI guidelines of 
NSAC-202L-R2 for effective 
erosion/corrosion program; and water 
chemistry program based on EPRI 
guidelines for water chemistry in BWRs 
(TR-103515).

)N SYSTEMS 

ailing Water Reactor) 

Evaluat
Further 

Ion and Technical Basis Evaluation
(.1) Scope of Program: The NUMARC program delineated in 

ppendix A of NUREG- 1344 and implemented through 
C Generic Letter (GL) 89-08 provides assurances that 

procedures or administrative controls are in place to 
assure that the NUMARC program or other equally 
effective programs are implemented and the structural 
integrity of all high-energy (two phase as well as single 
phase) carbon steel systems is maintained. The program 
includes the following recommendations: (a) conduct 
appropriate analysis and limited baseline inspection, 
(b) determine the extent of thinning and repair/replace 
components. and (c) perform follow-up inspections to 
confirm or quantify and take longer term corrective 
actions. (2) Preventive Actions: The rate of E/C is affected 
by piping material, geometry and hydrodynamic 
conditions, and operating conditions such as temperature.  
pH. and dissolved oxygen content. Mitigation is by 
selecting material considered resistant to E/C. adjusting 
water chemistry and operating conditions, and improving 
hydr "c diti u des 1 0 

Mon' monitors 

the effects of EtC on the intended function of piping by 
measuring wall thickness by nondestructive examination 
and performing analytical evaluations. The inspection 
program delineated in NUREG-1344 requires ultrasonic 
and radiographic testing of 10 most susceptible locations 
and 5 additional locations based on unique operating 
conditions or special considerations. For each location 
outside the acceptance guidelines, the inspection sample is 
expanded based on engineeringjudgment. In addition 
analytical models are used to predict E/C in piping 
systems based on specific plant data including material 
and hydrodynamic and operating conditions. The 
CH CWORKS Code is used forgreding wall thinnn i.  

and fittings occurs by wall thinning; extent and schedule 
of inspection assure detection of wall thinning before the-

"qre ming:rpet onU n-ad4e an aUddti 1344 and EPRIne 
guidelines should provide for timely detection of leakage.9 
inspections and analyticu tcalcuations are performed 

uring plant outage. If analysis shows unacceptable wal 
tconditionss Inspection of initial le is w rformed 
repire orrhe. (6) tance Actrion: a er o 

ireG 1344aNUREG-1344 and additional guidelines Sof EPRI and of NRC information Notice (IN) 93-2 1, 

i -nspection results are used to calculate number of 
refueling or operating cycles remaining before the 
component reaches Code minimum allowable wall 
thickness. If calculations indicate that an area will reach 
Code minimum (plus 10% margin), the component must be 

repaired or replaced. (77 Corrective Actions: Prior to 
service. repair or replace to meet the requirements of 
NUREG- 1344 and additional guidance of EPRI and of NRC 
IN 93-21I. Follow-up inspections are performed to confirm 
or quantify thinning and take longer term corrective 
actions such as adjust chemistry and operating 
parameters. or selection of materials resistant to E/C.
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Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References 

B2.2.1 Valves Body CS 2886C Wall E/C NUREG-1344.  
(Check, Steam Thinning NRC GL 89-08.  
Control, NRC IN 89-53.  
Hand, and NRC IN 91-18.  
Motor NRC IN 91-18 Si.  
Operated NRC IN 93-21.  
Valves) NRC IN 97-84.  

EPRI NSAC
202L-R2.  
EPRI TR-103515.

2WtC 
steam LOSS Of 

Material
General.  
Crevice, 
and 
Pitting 
Corrosion

ASME Section XM, 
1989 Edition.  
ASME OM 
Code-1990, 
Appendix I and 
Subsection ISTC.  
NRC GL 89-04.

--- INI~ 8b 0&' S& --
NRC GL 96-05.  
NRC IN 88-70.  
EPRI TR-103515.

- I. 1 _________________ L _____________ 1 1. I _____________ t
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VM STEAM AND POWER CONVERSION SYSTEMS 
B2. MAIN STEAM SYSTEM (Boning Water Reactor)

Ju.AUy
(Group B) 
(Check, 
Control, 
Hand, and 
Motor 
Operated 
Valves)
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VIII STEAM AND POWER CONVERSION SYSTEMS 
W2. MAIN STEAM SYSTEM (Boiling Water Reactor)

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

The program includes preventive 
measures to mitigate crevice corrosion 
and inservice inspection in 
conformance with ASME Section XI 
(edition specified in 10 CFR 50.55a), 
Table IWC 2500-1. examination 
category C-H for pressure retaining 
Class 2 components.

(continued from previous page) 
(8 & 9) Coqflrmation 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. (0) Operating Experience: Wall-thinning 
problems in two-phase piping have occurred in extraction 
steam lines (INs 89-53. 97-84) and moisture separation 
reheater and feedwater heater drains (INs 89-53. 91-18, 93
21. 97-84). The AMP outlined in NUREG-1344 and EPRI 
report and implemented through GL 89-08 has provided 
effective means of ensuring the structural integrity of all 
high-energy carbon steel systems.

(1) Scope of Program: The program relies on preventive 
measures to mitigate general, crevice, or pitting corrosion, 
and inservice inspection (ISl) to monitor the effects of 
corrosion on the intended function of the main steam 
system components. (2) Preventive Actions: Mitigation is 
by adjusting water chemistry and operating conditions.  
(3) Parameters Monitored/Inspected: The AMP monitors 
the effects of corrosion by detection of coolant leakage by 
Inservice inspection (ISI). Inspection requirements of 
ASME Section XM specify visual VT-2 (IWA-5240) 
examination during system leakage test and system 
hydrostatic test of all pressure retaining Class 2 
components up to the first normally closed valve.  
according to Table IWC 2500-1 category C-H. (4) Detection 
of.Aging Effects: Degradation of the component due to 
corrosion can not occur without leakage of coolant; extent 
and schedule of Inspection assure detection of leakage 
before the loss of intended function of the component.  
(5) Monitoring and Trending: Inspection schedule of 
ASME Section X) should provide for timely detection of 
leakage. System leakage test is conducted prior to plant 
startup following each refueling outage, and hydrostatic 
test at or near the end of each inspection interval.  
(6) Acceptance Criteria: Any relevant conditions that may 
be detected during the leakage and hydrostatic tests are 
evaluated in accordance with IWC-3 100 and acceptance 
standards of IWC-3400 and IWC-3516. (7) Corrective 
Actions: Prior to service, corrective measures are needed 
to meet the requirements of IWB-3142 and IWA-5250.  
Repair and replacement are in conformance with IWA
4000 and WBB-4000. (8 & 9) Coqfirmation Proess 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. ( 0) Operating 
Experience. No significant corrosion related problem has 
been reported for piping and fittings in BWR main steam 
system.

No
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VIfI STEAM AND POWER CONVERSION SYSTEMS 
BW. MAIN STEAM SYSTEM CBoiing Water Reactor)

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

B2.2.2 Valves Closure High- Air Attrition Wear NUREG- 1339.  
(Group B) Bolting strength EPRI NP-5769.  
(Check. Low-alloy NRC GL 91-17.  
Control, Steel NRC IEB 82-02.  
Hand, and ASMdE Section XI, 
Motor 1989 Edition.  
Operated 
Valves)
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VIII STEAM AND POWER CONVERSION SYSTEMS 
B2. MAIN STEAM SYSTEM (Boiling Water Reactor)

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

Same as effect of erosion/corrosion on Same as effect of erosion/corrosion and water chemistry No 
the piping and ittings in the steam on the piping and jttings in the steam Lines to main 
lines to main turbine (32.1.1 and turbine (B2.1.1 and B2.1.2). lines to FWpump turbines 
B2.1.2). lines to FW pump turbines (B2.1.3). lines to moisture separator!reheater fB2.1.4).  
(B2.1.3). Lines to moisture turbine bypass (B2.1.5). and steam drains (B2.1.6).  
separator/reheater (B2.1.4). turbine 
bypass (B2.1.5). and steam drains 
(B2.1.6).

For valves classified as Group B Quality 
Standards Inservice inspection in 
conformance with ASME Section XI 
(edition specified in 10 CFR 50.55a), 
Subsection IWC. Table IWC 2500- 1.  
testing category C-H for system leakage: 
and based on the testing requirements 
of 10 CFR 50.55a for ASME Code Class 
valves, and additional staff guidelin 
of NRC Generic Letter (GL) 89-04 
regarding 

the scope of inservice tein 

(IST), NRC Information Notice (IN) 
70 regarding scope and testing of safe 
related check valves, and GL 96-05 
regarding 

safety-related 

motor-ope 

valves. IST is performed in accor 
with ASME Subsection IWV (Operati 
and Maintenance Code Appendix I an 
Subsection ISTC). to ensure that the 
changes in design-basis performance of 
safety-related valves resulting from 
degradation can be identified and 
managed. Furthermore, resqhu• njf 

0v-u ques power-opeae ee 

fes and block valves be included 
within the scope of IST in accordance 
with ASME Subsection IWV. Also, water 
chemistry program based on EPRI 
guidelines for water chemistry in BWRs 
(TR-103515).

(1) Scope of Progranu The program relies on inservice 
inspection (ISI) and inservice testing (IS1 to monitor the 
effects of corrosion on the intended function of Class 2 
valves in the main steam system. (2) Preventive Actions.  

component performance. Inspection requirements Of 
,SME Section Ml specify visual VT-2 (IWA-5240) 
examination during system leakage test and hydrostatic 
test of all pressure retaining Class 2 valves in accordance I 
with Table IWC 2500-1 category C-H. Based on the 
requirements of 10 CFR 50.55a for ASME Code Class 2 
valves and additional guidelines of NRC GLs 89-04 and 9605, and IN 88-70, IST is performed in accordance with 

ASM E Subsecti glo y(Mrod p e d4 n 

on ecomponent due to corrosion would 

result in leakage or degradation of component 
performance; extent and schedule of ISI/IST assure 
detection of corrosion before the loss of intended function 
of the component (5) Monitoring and Trending: ISI/IST 
schedule of ASME Section XI should provide for timely 
detection of corrosion. System leakage test is conducted 
prior to plant startup following each refueling outage. and 
hydrostatic test at or near the end of each inspection 
interval. (6) Acceptance Critera: Any relevant conditions 
that may be detected during the leakage and hydrostatic 
tests are evaluated in accordance with IWC-3 100 and 
acceptance standards of IWC-3400 and IWC-3516 for Class 
2 components. (7) Corrective Aetions: Prior to service.  
corrective measures are needed to meet the requirements 
of IWB-3142 and IWA-5250. Repair and replacement are in 
conformance with IWA-4000 and IWB-4000. (8 & 9) 
Cwfrm •ration process and Administative Controls: Site 
QA procedures. review and approval processes. and 
administrative controls are Implemented in accordance 
Swith requirem en ts of A % p ; W "JB Part .5 0 -d 

;j staff have revealed potential problems in the 

IST programs. e.g.. check valves located in the steam 
supply lines to turbine-driven pumps were not included In 
the IST program and no reverse-flow operabilIty tests were 
being performed on check valves other than those used for 
containment isolation (IN 88-70).
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B2. MAI STEAM SYSTEM oBoling Water I
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VIII STEAM AND POWER CONVERSION SYSTEMS 
B2. MAIN STEAM SYSTEM (Boiling Water Reactor)

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

Recommendations for a comprehensive 
bolting integrity program delineated in 
NUREG-1339 on resolution of Generic 
Safety Issue 29 and Implemented 
through NRC Generic Letter 91-17; 
additional details on bolting integrity 
outlined in EPRI NP-5769. For valves 
classified as Group B Quality Standards 
inservice Inspection in conformance 
with ASME Section XI (edition specified 
in 10 CFR 50.55a), Subsection IWC, 
Table IWC 2500-1. examination 
categories C-D for pressure retaining 
bolting and testing category C-H for 
system leakage;

(1) Scope of Program: The staff guidance of NRC Generic 
Letter (GL) 9 1-17 provides assurances that plant specific 
comprehensive bolting integrity programs have been 
implemented to ensure bolting reliability. The NRC staff 
recommendations and guidelines for a comprehensive 
bolting integrity program is delineated in NUREG-1339.  
and the industry's technical basis for the program is 
outlined in EPRI NP-5769. (2) Preventive Actions: 
Selection of bolting material 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. (3) Parameter Monitored/ Inspect&The 
AMP monitors the effects of aging degradation on the 
intended function of closure bolting by detection of 
leakage. and by detection and sizing of cracks by inservice 
inspection (ISI). Inspection requirements of ASME 
Section XI. Table IWC 2500- 1. examination category C-D 
for pressure retaining bolting greater than 2 in. in 
diameter specify volumetric examination of the entire 
length of bolts. However, because most failures have 
occurred in fasteners 2 in. or smaller, based on 
Information and Enforcement Bulletin (IEB) 82-02.  
enhanced inspection and improved techniques are 
recommended. These examinations may be conducted on 
one valve among a group of valves with similar design and 
performing similar functions in the system.  
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 XM. and additional requirements of EPRI 
NP-5769. Requirements of Table IWC 2500-1 category C-H 
specify visual VT-2 (IWA-5240) examination during 
system leakage test and hydrostatic test of all pressure 
retaining Class 2 valves. (4) Detection ofAging Fffects: 
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. System leakage test is 
conducted prior to plant startup following each refueling 
outage, and hydrostatic test is conducted at or near the end 
of each inspection interval. (6) Acceptance Criteria: Any 
cracks in closure bolting are evaluated in accordance with 
IWC-3 100 by comparing ISI results with the acceptance 
standards of IWC-3400 and IWC-3513. (7) Corrective 
Actions: Repair and replacement is in accordance with 
guidelines and recommendations of EPRI NP-5769. (8 & 9) 
Caoiftination 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 bolting integrity
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STEAM AND POWER CONVERSION SYSTEMS 
B2. MAIN STEAM SYSTEM 0Boiling Water Reactor)
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VIII

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

(contnuted from previous page) 
programs developed and implemented in accordance with 
commitments made in response to NRC communications 
on bolting events have provided effective means of 
ensuring bolting reliability.
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C. Extraction Steam System 

C.1 Piping and Fittings 

C.1.1 Lines to Feedwater Heaters 

C. 1.2 Steam Drains 

C.2 Valves 

C.2.1 Body
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VIII STEAM AND POWER CONVERSION SYSTEM 
C Extraction Steam System 

System, Structures, and Components 

The system, structures, and components included in this table comprise the extraction 
steam lines for both pressurized water reactors (PWRs) and boiling water reactors (BWRs) 
extending from the steam turbine to feedwater heaters, including the drain lines. All 
components in the extraction steam system are classified as Group D Quality Standards.  

The valves internals are considered to be active components. They perform their intended 
functions with moving parts or wvith a change in configuration and are not subject to aging 
management review pursuant to 10 CFR 54.21(a)(1)(i).  

System Interfaces 

The systems that interface with the extraction steam system include the steam turbine 
system (Table VIII A), feedwater system (Tables VIII D1 and D2), and condensate system 
(Table VIII E).
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AND POWER CONVERSION SYSTEMS 
FXTRCTION STEAM SYSTEM (Pressurized Water Reactor)

Environ- Aging 
Material I ment Effect

EPRI NSAC
202L-R2.  
EPRI TR-102134 
Rev. 3.

DRAFT - 10/15/99

Carbon 
Steel (CS)

32OrC 
Steam

Wall 
Thinning
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VM STEAM AMD POWER CONVERSION SYSTEMS 
C. EXTRACTION STEAM SYSrEM (Pre~uurfrz W'•ti R•mi-trnT
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Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism References 

C.2.1 Valves Body CS Steam Wall Erosion/ NUREG-1344.  
Thinning Corrosion NRC GL 89-08.  

NRC IN 89-53.  
NRC IN 91-18.  
NRC IN 91-18 SI.  
NRC IN 93-21.  
NRC IN 97-84.  
EPRI NSAC
202L-R2.  
EPRI TR-102:134 
Rev. 3.
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VIII STEAM AND POWER CONVERSION SYSTEMS 
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Existing 
Aging Management Program (AMP)

Program delineated in NUREG-1344 for 

single phase lines and implemented 
through NRC Generic Letter 89-08: 

CHECWORKS Code. EPRI guidelines of 

NSAC-202L-R2 for effective 

erosion/corrosion program; and water 

chemistry program based on EPRI 

guidelines for secondary water 

chemistry in PWRs (TR-102134, Rev. 3).

Further 
'valuation 
10
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Evaluation and Technical Basis E 

(1) Scope of Progrm: The NUMARC program delineated in D• 

Appendix A of NUREG- 1344 and implemented through 

NRC Generic Letter (GL) 89-08 provides assurances that 

procedures or administrative controls are in place to 

assure that the NUMARC program or other equally 

effective programs are implemented and the structural 

integrity of all high-energy (two phase as well as single 

phase) carbon steel systems is maintained. The program 

includes the following recommendations: (a) conduct 

appropriate analysis and limited baseline inspection, 

(b) determine the extent of thinning and repair/replace 

components, and (c) perform follow-up inspections to 

confirm or quantify and take longer term corrective 

actions. (2) Preventive Actions: The rate of E/C is affected 

by piping material, geometry and hydrodynamic 

conditions, and operating conditions such as temperature, 

pH, and dissolved oxygen content. Mitigation is by 

selecting material considered resistant to E/C. adjusting 

water chemistry and operating conditions, and improving 

hydrodynamic conditions through design modifications.  

(3) Parameters Monitored/ Inspected: The AMP monitors 

the effects of E/C on the intended function of piping by 

measuring wall thickness by nondestructive examination 

and performing analytical evaluations. The inspection 

program delineated in NUREG-1344 requires ultrasonic 

and radiographic testing of 10 most susceptible locations 

and 5 additional locations based on unique operating 

conditions or special considerations. For each location 

outside the acceptp-,ce guidelines, the inspection sample is 

expanded based on engineering judgment. In addition 

analytical models are used to predict E/C in piping 

systems based on specific plant data including material 

and hydrodynamic and operating conditions. The 

CHECWORKS Code is used for predicting wall thinning.  

(4) Detection of Aging Effects: Aging degradation of piping 

and fittings occurs by wall thinning: extent and schedule 

of inspection assure detection of wall thinning before the 

loss of intended function of the piping. (5) Monitoring and 

Trending. Inspection schedule of NUREG- 1344 and EPRI 

guidelines should provide for timely detection of leakage.  

Inspections and analytical evaluations are performed 

during plant outage. If analysis shows unacceptable 

conditions, inspection of initial sample is performed 

within 6 months. (6) Acceptance Criteriw Based on the 

requirements of NUREG-1344 and additional guidelines 

of EPRI and of NRC Information Notice (IN) 93-2 1, 

inspection results are used to calculate number of 

refueling or operating cycles remaining before the 

component reaches Code minimum allowable wall 

thickness. If calculations indicate that an area will reach 

Code minimum (plus 10% margin), the component must be 

repaired or replaced. (7) Corrective Actions: Prior to 

service, repair or replace to meet the requirements of 

NUREG- 1344 and additional guidance of EPRI and of NRC 

IN 93-21. Follow-up inspections are performed to confirm 

or quantify thinning and take longer term corrective 

actions such as adjust chemistry and operating 

parameters, or selection of materials resistant to E/C.
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C. EXTRACTION STEAM SYSTEM IPressurized Water Reactori
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VinI

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

(continued from previous page) 
(8 & 9) Confirmation Proess 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: Wall-thinning 
problems in two-phase piping have occurred in extraction 
steam lines (INs 89-53. 97-84) and moisture separation 
reheater and feedwater heater drains (INs 89-53, 91-18, 93
21, 97-84). The AMP outlined in NUREG-1344 and EPRI 
report and implemented through OL 89-08 has provided 
effective means of ensuring the structural integrity of all 
high-energy carbon steel systems.  

Same as effect of erosion/corrosion on Same as effect of erosion/corrosion on the piping and No 
the piping and fitings In the steam fittings in the steam lines tofeedwater heaters (C. 1. 1) and 
lines to feedwater heaters (C. 1. 1) and steam drains (C. 1.2).  
steam drains (C. 1.2).
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D1. Feedwater Systems (PWR) 

DI. 1 Main Feedwater Line 

D1.1.1 Pipe and Fittings 

D1.2 Valves (Control, Check, and Hand Valves) 

D1.2.1 Body 

D1.3 Feedwater Pump (Steam Turbine- and Motor-Driven) 

D1.3.1 Casing 

D1.3.2 Suction and Discharge Lines
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VIII STEAM AND POWER CONVERSION SYSTEMS 
Dl. FEEDWATER SYSTEM (Pressurized Water Reactor)

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

D1.l. Main Piping and Carbon Treated Wall Erosion/ NUREG- 1344.  
Feedwater Fittings Steel (CS) water Thinning Corrosion NRC BI 87-01.  
Line (E/C) NRC GL 89-08.  

NRC IN 91-28.  
NRC IN 92-35.  
NRC IN 93-21.  
NRC IN 95-11.  
EPRI NSAC
202L-R2.  
EPRI TR-102134 
Rev. 3.

I I 6 1 _________________
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VIII STEAM AND POWER CONVERSION SYSTEM 
DI. Feedwater System (Pressurized Water Reactor) 

System, Structures, and Components 

The system, structures, and components included in this table comprise the main feedwater 
system for pressurized water reactors (PWRs) extending from the condensate system to the 
outermost feedwater isolation valve on the feedwater lines to the steam generator, and 
consist of the main feedwater lines, feedwater pumps, 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 feedwater system are classified as Group D Quality Standards. Portion 

of the feedwater system extending from the secondary side of the steam generator up to the 
second isolation valve outside the containment is classified as Group B or C standards and is 

covered in Tables lV D1 and D2. The aging management program for isolation valves in the 
feedwater system is reviewed in Table V C.  

The pumps and valves internals are considered to be active components. They perform their 
intended functions with moving parts or with a change in configuration and are not subject 
to aging management review pursuant to 10 CFR 54.21(a)(1)(i).  

System Interfaces 

The systems that interface with the feedwater system include the steam generator (Table lV 
D1 and D2), main steam system (Table VIII B1), extraction steam system (Table VIII C), 
condensate system (Table VIII E), and auxiliary feedwater system (Table VIII G).  

VIII D1-3 DRAFT - 10/15/99



VIII STEAM AND POWER CONVERSION SYSTEMS 
D1. FEEDWATER SYSTEM (Pessrized Water Reactor) 

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

D1.1.1 Main Piping and Carbon Treated Loss of- General, EPRI TR-102134 
Feedwater Fittings Steel (CS) water Material Crevice, Rev. 3.  
Line and 

Pitting.  
Corrosion

DRAFT- 10/15/99
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Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

Program delineated in NUREG- 1344 and 
implemented through NRC Generic 
Letter 89-08; CHECWORKS Code: EPRI 
guidelines of NSAC-202L-R2 for 
effective erosion/corrosion program; 
and water chemistry program based on 
EPRI guidelines for secondary water 
chemistry in PWRs (TR-102134, Rev. 3).

(1) Scope of Program: The NUMARC program delineated in 
Appendix A of NUREG- 1344 and implemented through 
NRC Generic Letter (GL) 89-08 provides assurances that 
procedures or administrative controls are in place to 
assure that the NUMARC program or other equally 
effective programs are implemented and the structural 
integrity of all high-energy (two phase as well as single 
phase) carbon steel systems is maintained. The program 
includes the following recommendations: (a) conduct 
appropriate analysis and limited baseline inspection.  
(b) determine the extent of thinning and repair/replace 
components, and (c) perform follow-up inspections to 
confirm or quantify and take longer term corrective 
actions. (2) Preventive Actions: The rate of E/C is affected 
by piping material, geometry and hydrodynamic 
conditions, and operating conditions such as temperature, 
pH. and dissolved oxygen content. Mitigation is by 
selecting material considered resistant to E/C, adjusting 
water chemistry and operating conditions, and improving 
hydrodynamic conditions through design modifications.  
(3) Parameters Monitored/Inspected: The AMP monitors 
the effects of E/C on the intended function of piping by 
measuring wall thickness by nondestructive examination 
and performing analytical evaluations. The inspection 
program delineated in NUREG- 1344 requires ultrasonic 
and radiographic testing of 10 most susceptible locations 
and 5 additional locations based on unique operating 
conditions or special considerations. For each location 
outside the acceptance guidelines, the inspection sample is 
expanded based on engineering judgment. In addition 
analytical models are used to predict E/C in piping 
systems based on specific plant data including material 
and hydrodynamic and operating conditions. The 
CHECWORKS Code used for predicting wall thinning.  
(4) Detection of Aging 'ffects: Aging degradation of piping 
and fittings occurs by wall thinning; extent and schedule 
of inspection assure detection of wall thinning before the 
loss of intended function of the piping. (5) Monitoring and 
Trending: Inspection schedule of NUREG- 1344 and EPRI 
guidelines should provide for timely detection of leakage.  
Inspections and analytical evaluations are performed 
during plant outage. If analysis shows unacceptable 
conditions, inspection of initial sample is performed 
within 6 months. (6) Acceptance Criteria. Based on the 
requirements of NUREG-1344 and additional guidelines 
of EPRI and of NRC Information Notice (IN) 93-21.  
inspection results are used to calculate number of 
refueling or operating cycles remaining before the 
component reaches Code minimum allowable wall 
thickness. If calculations indicate that an area will reach 
Code minimum (plus 10% margin), the component must be 
repaired or replaced. (7) Corrective Actions: Prior to 
service, repair or replace to meet the requirements of 
NUREG-1344 and additional guidance of EPRI and of NRC 
IN 93-21. Follow-up inspections are performed to confirm 
or quantify thinning and take longer term corrective 
actions such as adjust chemistry and operating 
parameters, or selection of materials resistant to E/C.  
(8 & 9) Cofnfirmation Process and Admninistratiie

No

DRAFT- 10/15/99
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VIII STEAM AND POWER CONVERSION SYSTEMS 
DI. FEEDWATER SYSTEM (Pressurized Water Reactor) 

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

D 1.2.1 t ody Stainless Treated Wall Erosion/ Same as effect of 
[GenIr-el Steel (SS), water Thinning Corrosion erosion/corrosio 

)heek-trid Carbon (E/C) n on the piping 
Steel (CS) and Ur.ns i the 

lie (DI. 1. 1).  
D1.2.1 ( Body Stainless Treated Loss of General. EPRI TR-102134 

Steel (SS). water Material Crevice. Rev. 3.  
Gheek-end Carbonan 
Kaud-Velft) Steel (CS) 

D1.3.1. Teieb er asing. Casing: SS t Wall Erosion/ Same as effect of 
D1.3.21 Pump (Steam Suction and Suction & water Thinning Corrosion eroslon/corroslo 

"M eLto- and Discharge Discharge (E/C) n on the pipng 
Motor-Driven) Lines Lines: CS and fittings in the 

main feedwater 
lines (DI.1.1).  

D51.&1 Feedwater Casing. Casing: SS, Treated Loss of General, EPRI TR-102134 
D1.3 Pump (Steam Suction and Suction & water Material Crevice. Rev. 3.  

Turbine- and Discharge Discharge and 
Motor-Driven) Lines Lines: CS Pitting, 
I_ Corrosion

i 6
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VIII STEAM AND POWER CONVERSION SYSTEMS 
D1. FEEDWATER SYSTEM (Pressurized Water Reactor) 

Existing Fi 
Aging Management Program (AMP) Evaluation and Technical Basis Eva 

(continued from previous page) 
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 Mcperience: Wall-thinning 
problems in single-phase systems have occurred in ~feedwater and condensate systems (NRC Bulletin No. 87

0 1, INs 8 1-28, 92-35. 95-11). The AMP outlined in NUREG
1344 and EPRI report and implemented through GL 89-08 

Shas provided effective means of ensuring the structural 
•, \intjegrity of all high-energy carbon steel systems.  

_-gy ir-•,r tO •lHtig eatr •'_,XM0SQ- } rd control of water chemistry (EPRI TR 102134 Rev. 3• •l 

mrrtcrng and eont•ol-o•f e tr- managing the effects of loss of material due to g s" 
"l•"h'e'iR " . .... L. ".-z *ce. or pitting corrosion. (2) Preventive , fs: f 
-,,d-lin .... 131_4, Rev. 8. S ent control of system water ch ifrequer " 

m toring and timely corrective ac when specific 
purity levels are exceeded pre or mitigate 

orrosion. The program Inc s specifications for 
chemical species. samp d analysis frequencies.  
corrective atosforA rol of secondary and 
demineralized w&TemlIstry. (3) Parn q 
to•ensiur The parsameignriftoiant the 

V 4 Iwater pHfu concntraion n durive turien S(chlo , sulfates. disso• oxgen, sodit, nsilica).) 

(4 fOf Agin =ssy m ppul tio_0 of 

S•_%,useptible location~s In t -y tem sh'ould be cornj~ 

verify effectiveness of the •he try •:ntrolt~ •d 
to ensure that significant • is • c rr r 

S/I/I that it would not affect the CLB anfd l ponent 
intended function will be ml ~ uigteetn 

period. Follow up actions on the inspecton 

performed in acco with the requirements of AS E 

Code. 10CFR50 ndlx B, and ASTM standardsý, a 
variety of structive techniques including visual.  

for training and qualification of personnel and 
performance demonstration for procedures and 
equipment is in conformance with Appendi and 
of ASME Section Xl, or any other fo ogram 
approved by the NRC. (5) Monito 
frequency of sampling water try varies from 
continuous, daily, weekly as required based on p t 
operating conditions. enever corrective actions ar 
taken to address normal chemistry condition, 
increased g is utilized to verify the effectiveness 
these a . (6) Acceptance Critea: Maximum 1ev 
for s impurities are specified. Any evidence of th 

ce of an or unac table resul 

chemistry parameters are outside the sge.  
corrective actions are taken wwhic om simple 
manipulations to bring the erer back within the 
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STEAM AND POWER CONVERSION SYSTEMS 
D1. FEEDWATER SYSTEM (Prssurized Water

-Name as ejyecr oj erosion/ corrosion 
the pipirg and fittings in the main 
feedwater lines (01.1. 1).

Evaluation and Technical Basis 
(continued from previous page) 
specified value to unit shut down in more extreme cases.  
(8 & 9) Conflrnnation Prome 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: No significant 
corrosion" related problem has been reported for feedwater 
system components in PWRs.  

Same as effect of erosion/corrosion on the piping and 
fittings in the main feeduwoter lines (D1.1.1).

o, c. / 

700 ztA .
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D2. Feedwater Systems (BWR) 

D2.1 Main Feedwater Line 

D2.1.1 Pipe and Fittings 

D2.1.2 Bolting for Flange Connections 

D2.2 Valves (Control, Check, and Hand Valves) 

D2.2.1 Body 

D2.3 Feedwater Pump (Steam Turbine- and Motor-Driven) 

D2.3.1 Casing 

D2.3.2 Suction and Discharge Lines

DRAIT - 10/15/99VIII D2-1



VIII STEAM AND POWER CONVERSION SYSTEMS 
D2. FEEDWATER SYSTEM (Boiling Water Reactor)

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

Treated Wall 
water Thinning

Erosion/ 
Corrosion 
(E/C)

NUREG- 1344.  
NRC BI 87-01.  
NRC GL 89-08.  
NRC IN 91-28.  
NRC IN 92-35.  
NRC IN 93-2 1.  
NRC IN 95-11.  
EPRI NSAC
202L-R2.  
EPRI TR-1035 15.

I I I I. ________ I _________ L

DRAFT- 10/15/99

D2.1.1 Main 
Feedwater 
Line 
(Group B & D)

Piping and 
Fittings

Carbon 
ISteel (CS)

. ýj
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VIII STEAM AND POWER CONVERSION SYSTEM 

D2. Feedwater System (Boiling Water Reactor) 

System, Structures, and Components 

The system, structures, and components included in this table comprise the main feedwater 
system for boiling water reactors (BWRs) extending from the condensate and condensate 
booster system to the outermost feedwater isolation valve on the feedwater lines to the 
reactor vessel, and consist of the main feedwater lines. feedwater pumps, 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," portions of the feedwater system extending from the outermost containment 
isolation valves up to and including the shutoff valve or the first valve that is either normally 
closed or capable of closure during all modes of normal reactor operation are classified as 
Group B quality standards, and the remainder as Group D. Portion of the feedwater system 
extending from the reactor vessel up to the second isolation valve outside the containment is 
classified as Group A standards and is covered in Table IV C1. The aging management 
program for isolation valves in the feedwater system is reviewed in Table V C.  

The pumps and valves internals are considered to be active components. They perform their 
intended functions with moving parts or with a change in configuration and are not subject 
to aging management review pursuant to 10 CFR 54.21(a)(1)(i).  

System Interfaces 

The systems that interface with the feedwater system include the reactor coolant pressure 
boundary (Table IV Cl), main steam system (Table VIII B2), extraction steam system (Table 
VIII C), and condensate system (Table VIII E).
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VIIm STEAM AND POWER CONVERSION SYSTEMS 
D2. FEEDWATER SYSTEM (Boiling Water Reactor) 

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

D2. 1.2 Main Bolting for High- Air, Attrition Wear NIREG- 1339.  

Feedwater Flange strength Leaking EFRI NP-5769.  
Line (Group B) Connections Low-alloy treated NRC GL 91-17.  

Steel water IEB 82-C2.  
ASME Section XI, 

1989 Edition.

4.
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VIII STEAM AND POWER CONVERSION SYSTEMS 
D2. FEEDWATER SYSTEM (Boiling Water Reactor)

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

Program delineated in NUREG- 1344 and 
implemented through NRC Generic 
Letter 89-08: CHECWORKS Code: EPRI 
guidelines of NSAC-202L-R2 for 
effective erosion/corrosion program; 
and water chemistry program based on 
EPRI guidelines for water chemistry in 
BWRs (TR-103515).

w -

DRAFT- 10/15/99

I'l 0

VIII D2-5

S

(1) Scope of Progrwn. The NUMARC program delineated in 
Appendix A of NUREG- 1344 and implemented through 
NRC Generic Letter (GL) 89-08 provides assurances that 
procedures or administrative controls are in place to 
assure that the NUMARC program or other equally 
effective programs are implemented and the structural 
integrity of all high-energy (two phase as well as single 
phase) carbon steel systems is maintained. The program 
includes the following recommendations: (a) conduct 
appropriate analysis and limited baseline inspection, 
(b) determine the extent of thinning and repair/replace 
components, and (c) perform follow-up inspections to 
confirm or quantify and take longer term corrective 
actions. (2) Preventive Actions: The rate of E/C is affected 
by piping material. geometry and hydrodynamic 
conditions, and operating conditions such as temperature.  
pH. and dissolved oxygen content. Mitigation is by 
selecting material considered resistant to E/C. adjusting 
water chemistry and operating conditions, and improving 
hydrodynamic conditions through design modifications.  
(3) Parameters Monitored/ Inspected: The AMP monitors 
the effects of E/C on the intended function of piping by 
measuring wall thickness by nondestructive examination 
and performing analytical evaluations. The inspection 
program delineated in NUREG-1344 requires ultrasonic 
and radiographic testing of 10 most susceptible locations 
and 5 additional locations based on unique operating 
conditions or special considerations. For each location 
outside the acceptance guidelines, the inspection sample is 
expanded based on engineering judgment In addition 
analytical models are used to predict E/C in piping 
systems based on specific plant data including material 
and hydrodynamic and operating conditions. The 
CHECWORKS Code is used for predicting wall thinning.  
(4) Detection of Aging Effects: Aging degradation of piping 
and fittings occurs by wall thinning: extent and schedule 
of inspection assure detection of wall thinning before the 
loss of intended function of the piping. (5) Monitoring and 
Trending: Inspection schedule of NUREG-1344 and EPRI 
guidelines should provide for timely detection of leakage.  
Inspections and analytical evaluations are performed 
during plant outage. If analysis shows unacceptable 
conditions, inspection of initial sample is performed 
within 6 months. (6) Acceptance Criteria= Based on the 
requirements of NUREG-1344 and additional guidelines 
of EPRI and of NRC Information Notice (IN) 93-2 1.  
inspection results are used to calculate number of 
refueling or operating cycles remaining before the 
component reaches Code minimum allowable wall 
thickness. If calculations indicate that an area will reach 
Code minimum (plus 10% margin), the component must be 
repaired or replaced. (7) Corrective Actions: Prior to 
service, repair or replace to meet the requirements of 
NUREG- 1344 and additional guidance of EPRI and of NRC 
IN 93-21. Follow-up inspections are performed to confirm 
or quantify thinning and take longer term corrective 
actions such as adjust chemistry and operating 
parameters, or selection of materials resistant to E/C.
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fl2. FREDWATER SYBTEM t~oilin• Water Remitor1
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Structure and Region of Environ- Aging Aging 
I tern Component Interest Material ment Effect Mechanism References 

D2.2.1 Valves Body Stainless Treated Wall Erosion/ Same as effect of 
(Control, Steel (SS), water Thinning Corrosion erosion/corrosto 
Check, and Carbon (E/C) n on the pipig 
Hand Valves) Steel (CS) and flWtngs in the 

maln feedWter 
lines 0D2.1.1).  

D2.3. 1, Feedwater Casing, Casing: SS, Treated Wall Erosion/ Same as effect of 
D2.3.2 Pump (Steam Suction and Suction & water Thinning Corrosion erosion/corrosio 

Turbine- and Discharge Discharge (E/C) n on the piping 
Motor-Driven) Lines Lines: CS andfittings in the 

main feedwater 
lines (D2.1.1).
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STEAM AND POWER CONVERSION SYSTEMS 
D)2. FEEDWATER SYSTEM 1BoilIn• Water Reae~tnri

Existing Further Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 
(continued from previous page) 
(8 & 9) Coqfirmation Process and Administative 
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 pEx-rience: Wall-thinning 
problems in single-phase systems have occurred in 
feedwater and condensate systems (NRC Bulletin No. 87
01, INs 81-28, 92-35. 95-11). The AMP outlined in NUREG
1344 and EPRI report and implemented through GL 89-08 

"- has provided effective means of ensuring the structural 
integrity of all high-energy carbon steel systems.

.ommendzuor~s jur a comprenensive 
bolting integrity program delineated in 
NUREG-1339 on resolution of Generic 
Safety Issue 29 and implemented 
through NRC Generic Letter 91-17; 
additional details on bolting integrity 
outlined in EPRI NP-5769. For valves 
classified as Group B Quality Standards 
inservice Inspection in conformance 
with ASME Section XI (edition specified 
in 10 CFR 50.55a), Subsection IWC, 
Table IWC 2500-1, examination 
categories C-D for pressure retaining 
bolting and testing category C-H for 
system leakage.

(1) Scope of Pogram: The staff guidance of NRC Generic 
Letter (GL) 91-17 provides assurances that plant specific 
comprehensive bolting integrity programs have been 
implemented to ensure bolting reliability. The NRC staff 
recommendations and guidelines for a comprehensive 
bolting integrity program is delineated in NUREG- 1339, 
and the industry's technical basis for the program is 
outlined in EPRI NP-5769. (2) Preventive Actions: 
Selection of bolting material 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. (3) Parameter Monitored/Inspected: The 
AMP monitors the effects of aging degradation on the 
intended function of closure bolting by detection of 
leakage, and by detection and sizing of cracks by inservice 
inspection (ISI). Inspection requirements of ASME 
Section XI. Table IWC 2500- 1, examination category C-D 
for pressure retaining bolting greater than 2 in. in 
diameter specify volumetric examination of the entire 
length of bolts. However, because most failures have 
occurred in fasteners 2 in. or smaller, based on IE Bulletin 
82-02, enhanced inspection and improved techniques are 
recommended. These examinations may be conducted on 
one component among a group of components with 
similar design and performing similar functions in the 
system. 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 Xl, and additional requirements of 
EPRI NP-5769. Requirements of Table IWC 2500-1 
category C-H specify visual VT-2 (IWA-5240) examination 
during system leakage test and hydrostatic test of all 
pressure retaining Class 2 components. (4) Detection qf 
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 XM are effective and adequate for 
timely detection of cracks and leakage. System leakage 
test is conducted prior to plant startup following each 
refueling outage. and hydrostatic test is conducted at or

No

J.
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VIII STEAM AND POWER CONVERSION SYSTEMS 
D2. FEEDWATER SYSTEM (Boiling Water Reactor) 

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

(continued from previous page) 
near the end of each inspection Interval. (6) Acceptance 
Criteria: Any cracks in closure bolting are evaluated in 
accordance with IWC-3 100 by comparing ISI results with 
the acceptance standards of IWC-3400 and IWC-3513.  
(7M Corrective Actions: Repair and replacement Is In 
accordance with guidelines of EPRI NP-5769. (8 & 9) 
Corlfiuation 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 Ekperience The bolting integrity 
programs developed and implemented In accordance with 
commitments made In response to NRC communications 
on bolting events have provided effective means of 
ensuring bolting reliability.  

Same as effect of erosion/corrosion on Same as effect of erosion/corrosion on the piping and No 
the piping andfitings in the main fittings in the main feedwater lines (D2.1.1).  
feedwater lines (D2.1 1).  

Same as effect of erosion/corrosion on Same as effect of erosion/corrosion on the piping and N o 
the piping and fittings in the main fittings in the mainfeedwater lines (D2.1.1).  

feedwater lines (D2. 1. 1).
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E. Condensate System 

E. I Condensate Lines 

E.1.1 Piping and Fittings 

E.2 Valves 

E.2.1 Body 

E.3 Condensate Pumps (Main and Booster Pumps) 

E.3.1 Casing 

E.4 Condensate Coolers/Condensers 

E.4.1 Tubes 

E.4.2 Tubesheet 

E.4.3 Channel Head 

E.4.4 Shell 

E.5 Condensate Storage 

E.5.1 Tank 

E.6 Condensate Cleanup System 

E.6. 1 Piping and Fittings 

E.6.2 Demineralizer 

E.6.3 Strainer 

E.6.4 Filter
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VIII STEAM AND POWER CONVERSION SYSTEM 
E. Condensate System 

System, Structures, and Components 

The system, structures, and components included in this table comprise the condensate 
system for both pressurized water reactors (PWRs) and boiling water reactors (BWRs) 
exten .-. g from the condenser hotwells to the suction of feedwater pumps, including 
condensate and condensate booster pumps, condensate coolers, condensate cleanup system, 
and condensate storage tanks. All components in the condensate system are classified as 
Group D Quality Standards.  

The pumps and valves internals are considered to be active components. They perform their 
intended functions with moving parts or with a change in configuration and are not subject 
to aging management review pursuant to 10 CFR 54.21(a)(1)(i).  

System Interfaces 

The systems that interface with the condensate system include the steam turbine system 
(Table VIII A), main steam system (Tables VIII B1 and B2), feedwater system (Tables VIII D1 
and D2), auxiliary feedwater system (Table VIII G, PWR only), reactor water cleanup system 
(Table VII E3, BWR and PWR if used), and condensate storage facility (Table VII E4).
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vIII STEAM AND POWER CONVERSION SYSTEMS 
E. CONDENSATE SYSTEM

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

E. 1.1 Condensate Piping and Carbon Treated Wall Erosion/ NUREG-1344.  
Lines Fittings Steel (CS) water Thinning Corrosion NRC BI87-01.  

(BWRs: (E/C) NRC GL 89-08.  
reactor NRC IN 91-28.  
coolant: NRC IN 92-35.  
PWRs: NRC IN 93-21.  
secondary NRC IN 95-11.  
side water) EPRI NSAC

202L-R2.  
EPRI TR-10315.  
EPRI TR-102134 
Rev. 3.

I L ________ _______ I ______ I _______ i I
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VM STEAM AND POWER CONVERSION SYSTEMS 
E. CONDENSATE SYSTEM 

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

p02

E.2. 1 Valves Body Stainless reated Wall Erosion/ Same as effect of 
teel (SS). water Thinning Corrosion erosionlcorrosio 

(EIC) n on the piping 
Steel (CS) and ftings in the 

condensate Lines 
______(E.1.l).  

E.3.1 Condensate Casing CS Treated Wall Erosion/ Same as effect of Pumps water Thinning Corrosion erosion/corrosio 
(Main and (E/CQ non the piping • Booster andjittings in the Pumps) 

condensate Lines 

E.4.1 Miscellaneous Tubes, Tubes: SS, Treated Loss of General, ASTM D95-83.  thru Coolers/ Tubesheet, Tubesheet: Water Material Crevice. ASME OM S/G, 
E.4.4 Condensers Channel Head, CS, (BWRs. and Pt 2.  

(Serviced by Shell Channel reactor Pitting NRC GL 89-13.  
Closed Cycle Head- CS, coolant; Corrosion Plant Technical 
Cooling Water) Shelk CS PWRs Specifications.  

secondary EPRI TR-10315.  
side water) EPRI TR-102134 
on one Rev. 3.  
side; 
Closed 
Cycle 
Cooling 
Water 
(Treated 
Water) on 
the other 
side
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SYSTEMS
SYSTEM

(AMP)
Program delineated In NUREG- 1344 and 
implemented through NRC Generic 
Letter 89-08: CHECWORKS Code- EPRI 
guidelines of NSAC-202L-R2 for 
effective e-osion/corrosion program: 
and wat, chemlstry program based on 
EPRI guidelines for water chemistry in 
'BWRs (TR-103515) and secondary wa• 
in PWRs MR-102134, Rev. 3).

Evaluation and Technical Basis

Aendýx A of NUREG- 1344 and implemented throu 
Geric Letter (GL) 89-08 provides assuran-tmma 

,V'cedures or administrative controls are ce to 
ýssure that the NUMARC program or equally 
gective programs are implemente d the structu 
ntegrlty of all high-energy ( se as well as singil 
phase) carbon steel syste s maintained. The progrn 
includes the follo commendations: (a) conduct 
appropriate and limited baseline inspection.  
(b) dete e extent of thinning and repair/replac 
compo and (c) perform follow-up inspections to 
c or quantify and take longer term corrective

by piping material. geometry and hydrodynamic 
conditions, and operating conditions such as eratiera 

y 
.t us 

pý 

itig is - b 
d e0d en 

pe M 

en b 
j 

pH. and dissolved oxygen content. M 
by 

0 

selecting material considered resis /C. adjustir 

thr catio, 

m 
d 0 

sel diti 0 
wadrý 

d dca 
cli im 

an U ris Uo, 

water chemi try and operating tions, and improv 

ararneters fto moriltc 

p hic t of 10 m t usceptib locatlol 

hydrodynamic conditions design modificatiox 

a,, s tiv t 

nt.  

con 

isris odynaý AM(On' The AMP monitc ects ý "'o - p: by the ects of E/C on tended function of piping by 
uring wall 

ten ed 
of ' 

alua 
eqýs 

W, 

'Pip 

g UrIng w ess by nondestructive examinat 

t cal ev _ 1 
and 0 cal evaluations. 7bee inspectiox 
Pro a ed ated in NUREG- 1344 requires ultrasonk 

hic tes g of 10 most susceptible locatioi g0ditional I ue operating additional locations based on unique operating

autske the acceptance guidelines, the inspection 
expa ied based on engineeringjudgment. In n 
analy~cal models are used to predict E/ping 
systs' based on specific plant da uding m-ar 
and) ydrodynamic and operat onditions. The 
C C CWORKS Cois used redicting wall thinning.  

Detection of Aging Aging degradation of pip 
and fittings occurs thinning: extent and schedule 
of inspection detection of wall thinning before the 
loss of int function of the piping. (5) Monitoring 

Inspection schedule of NUREG-1344 and EPRI 
es should provide for timSAy detection of leakage

during plant outage. If analysis shows unaccep 
conditions, inspection of initial sample is ed 
within 6 months. (6) Acceptance Cri on the 
requirements of NUREG-1344 ditional guidelines 
of EPRI and of NRC Info n Notice (IN) 93-21, 
inspection results to calculate number of 
refueling or o cycles remaining before the 
compcmnen es Code minimumn allowable wall 
thick l. If calculations indicate that an area will reach 
C um (plus 10% margin), the component must

ý-- MWý-Wý--

service, repair or replace to meet the requlrem • [ 
NUREG-1344 and additional guiand of NR 
IN 93-21. Follow-up ins performed to conh0 
or quantify e longer term corrective 
actions rand operating 
parain or selection of materials resistant to E/C.
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VUI STEAM AND POWER CONVERSION SYSTEMS 
E. CONDENSATE SYSTEM 

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

E.4.1 Miscellaneous Tubes, Tubes: SS, Treated Loss of General NRC GL 89-13.  
thru Coolers/ Tubesheet, Tubesheet: Water Material and ASTM D95-83.  
E.4.4 Condensers Channel Head, CS. on one Microbio- NRC IN 81-21.  

(Serviced by Shell Channel side: Open logically NRC IN 85-24.  
Open Cycle Head: CS, Cycle influenced NRC IN 85-30.  
Cooling Water) Sheli CS Cooling Corrosion NRC IN 86-96.  

Water (Raw NRC IN 94-03.  
Water) on Plant Technical 
the other Specifications.  
side EPRI TR-10315.  

EPRI TR-102134 
Rev. 3.
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VIII STEAM AND POWER CONVERSION SYSTEMS 
E. CONDENSATE SYSTEM

co oslon by -• 

rIof water 
water chemistry 

to aggressive 
Zýformance testing 

rservil the

Evaluation and Technical Basis 
(continued from previous page) 
(8 & 9) Coqflmiation Process and Administrztie 
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: Wall-thinning 
problems in single-phase systems have occurred in 
feedwater and condensate systems (NRC Bulletin No. 87
01. INs 81-28. 92-35. 95-11). The AMP outlined in NUREG
1344 and EPRI report and implemented through GL 89-08 
has provided effective means of ensuring the structural 
-integrity of all high-energy carbon steel systems.  
Same as effect of erosion/corrosion on the piping and 
.ittngs in the condensate lines (E. 1.1).

dd control of water chemistry and cooling w-ý 
cemstry to minimize exposure to aggresstyb 

en 'onments, and performance t ac( i SME om Stadar ad Pat2 
urance that the heat er serviced 

"cycle cooling water is performing its 
acceptably. (2)-1 Action- Use of a 
materials, or coating to protect the un 
metal ces, and control of secondary side 

ch and cooling water chemistry to mii

1: The AMP monitors 
rice program to dete 
testing to

2!6O Part2. (4) Deted 
n of component due to 

of coolant or degradation 
5ne ; extent and schedule 4f 
assure detection of corrosior• 
nction of the component.

the heat transfer capabilities are 
i the recommendations of N 
. if adequacy of cool "diche
ot be confirm ment Action ane isj•i•i-nd maintenance progn• 

ater system to ensure that 
and protective coating failure ca 

nance of safety-
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VM STEAM AND POWER CONVERSION SYSTEMS 
E, CONDENSATE SYSTEM 

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

E.4. 1 Miscellaneous Tubes. Tubes: SS, Treated Buildup of Biofouling Same as effect of thru Coolers/ Tubesheet, Tubesheet: Water on Deposit general and E.4.4 Condensers Channel Head, CS. one side; microbiologically 
(Serviced by Shell Channel Open Cycle Influenced 
Open Cycle Head: CS, Cooling corrosion on Cooling Water) Shell: CS Water (Raw miscelianeous 

Water) on coolers tubes 
the other (E.4.1). •tbesheet 
side [Z.4.2), channel 

head (E.4.3), and 
shell (E.4.4).  

E.5.1 Condensate Tank , <90WC Loss of General, EPRI TR-10315.  
Storage Treated Material Crevice,* EPRI TR-102134 

water and Rev. 3.  
Pitting 
Corrosion

DRAFT- 10/15/99
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VIII STEAM AND POWER CONVERSION SYSTEMS

The program relies on preventive 
measures to mitigate corrosion by 
monitoring and control of water 
chemistry to minimize exposure to 
aggressive environments, and 
implementation of the 
recommendations of Generic Letter 89
13 or an equally effective program to 
ensure that open-cycle cooling water 
system is in compliance with General 
Design Criteria and Quality Assurance 
requirements.

Evaluation and Technical

relat-ed systems serviced by closed-cycle cooling 
(6) Axceptance Criteric: Heat exchanger pe ce test 
results are evaluated in accordance wi -guidelines of 
ASME OM S/G Part 2. Maxlm for various 
Impurities In secondary si er and cooling water are 
specified. (7 Co ns: If the heat exchanger 
fails to perfo uately, corrective actions are taken 
in acco tOM SG Part 2. (8 & 9) Coqfinnation 

Admninistu-ative CantroLrs Site QA procedures.

controls are implemented in accordance with 
requirements of Appendix B to 10 CFRP d wil 
continue to be adequate for the *cense renewal.  
(10) Operating significant corrosion 
related degra n reported for the 

m t coolers serviced by closed cycle cooling/

and control of water chemistry to minimize expos, 
aggressive environments, and staff recomme n 
Generic Letter (GL) 89-13 or an equlval gram p; 

] surance that open-cycle cooling system is in 
mpliance with General Des teria and Qua"it 

urance requirements elines of GL 89-13 incl, 
ýa) surveillance Irol of biofouling. (b) test pro, 

an -- a ce program to ensure that corrosion, 
er protective coating failure, silting, and biofo 
W not dea_ de the performane of safety-related sy,

,/spection to ensure compliance with licensing basis 
(e) review of maintenance, operating, and 
practices and procedures. (2) Preventive The 
component is constructed of approp terlals, 
control of secondary side water btry. and lining 

ting protect the under surfaces frota be 
ed to aggressive c water environment. Bai 

on G 9-13 coo er system is continuously 
chlo ted or ed with biocide whenever the pott 
for og uln species exists. (3) Parameters 

Inspected: The AMP monitors the effects 
ion by surveillance program to detect coolant

Ivalent, cooling water system is inspected for 
pUng organisms. sediment. protective c 

r 
t. and corrosion; and cooling water d 

niýn 
tha fi 

ft 
ture ar 

ti 

anisrros 7d a 
.rature are monitored for com performani 

an r 

ation to ensure that flow b ge or excessive 

'c f i 

e 
__ 

orý 

ft_ Degrada 

t- ( ) of corrosio fo t 

accumulattion does n L (44) Detection 

W en 5) Mo 

in ý 
t ent u 

ts. Degradation of ponent dduee to corrosion 
in leakage of t or degradation of compont 

om L ( 'to'mg 

m St 
r 

ege 
7nance; 

and schedule of inspection/testin 

rom D eorman'e tt. t. v,.rif 

det of corrosion bbeforee thee loss of Intende 
component. (5) Monitoring and 7Y=uh 

from performance tests to verify heat transfer 
illities, are
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STEAM AND POWER CONVERSION SYSTEMS 
E. CONDENSATE SYSTEM

om lo u I 
IComponent

-Interest Mnterial L-C rehan eerne

Kcgion of Environ-

E.6.1 Condensate Piping and CS Treated Loss of General. EPRI TR-10315.  
thru Cleanup Fittings. De- Water Material Crevice. EPRI TR-102134 
E.6.4 System mineralizer, 

and Rev. 3.  
Strainer, Pitting Filter 

Corrosion

Aging Aging
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VIII STEAM AND POWER CONVERSION SYSTEMS 
E. CONDENSATE SYSTEM 

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

(continued from previous page) 
trended. (6) Acceptance Criteria: Any relevant conditions 
related to corrosion or leakage are compared to 
established acceptable limits. Maximum levels for 
various impurities in secondary side water and cooling 
water are specified. (7) Corrective Actions: If the heat 
exchanger fails to perform adequately, corrective actions 
are taken. Root cause evaluation is performed when 
acceptable limits are exceeded or leakage is detected. (8 & 
9) Corlntration 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 Mperiee Significant 
microbiologically influenced corrosion [NRC Information 
Notice ( 85-30], failure of protective coatings (IN 85-24).  
and fouling (IN 81-21. 86-96) has been observed in a 
number of heat exchangers. Although the AMP provides 
an effective means to manage the effects of corrosion on 
the intended function of heat exchangers, results of service 
water system operational performance inspections (IN 94
03) indicate that deficiencies still exist in implementation 
of GL 89-13.  

Same as effect of general and Same as effect of general and microbiologicaLly iniluenced No 
microbiologically influenced corrosion corrosion on misoellaneous coolers tubes (E.4.1), WUbesheet 
on miscellaneous coolers tubes (E.4.1), (E.4.2), channel head (E.4.3). and shell (E.4.4).  
tubesheet (E.4.2), channel head (E.4.3), 
and shell (E.4.4).  

The program includes water chemistry (1) Scope of Program.. The program relies on monitoring Yes, 
program based on EPRI guidelines for and control of water chemistry based on EPRI guidelines Element 4 
water chemistry in BWRs (TR-103515) for water chemistry in BWRs rTR- 103515) and secondary should be 
and secondary water in PWRs (TR- water chemistry in PWRs (R- 102134 Rev. 3) for managing further 
102134 Rev. 3). the effects of loss of material due to general, crevice, or evaluated 

pitting corrosion. (2) Preventive Actions: The program 
includes specifications for chemical species, sampling and 
analysis frequencies, and corrective actions for control of 
water chemistry. Stringent control of system water 
chemistry by frequent monitoring and timely corrective 
action when specified impurity levels are exceeded prevent 
or mitigate corrosion. (3) Parameters Monitored/ 
nspecte& The parameters monitored are the water pH and 

concentration of corrosive impurities (chlorides, sulfates, 
dissolved oxygen, sodium, silica). (4) Detection of Aging 

Effects: An one-time inspection of a representative sample 
of the system population and most susceptible locations in 
the. system should be conducted to verify effectiveness of 
the chemistry control program and to ensure that 
significant degradation is not occurring or that it would 
not affect the CLB and the component intended function 
will be maintained during the extended period. Follow up 

I actions are based on the inspection results and plant

DRAFT - 10/15/99V111 E-1 1



VIII STEAM AND POWER CONVERSION SYSTEMS 
F. CONDENSATE SYSTEM _ 

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

(continued from previous page) 
technical specification. Inspection should be performed 
in accordance with the requirements of ASME Code, 
1OCFR50 Appendix B, and ASTM standards, using a 
variety of nondestructive techniques including visual, 
ultrasonic, and surface techniques. Selection of 
susceptible locations is based on severity of conditions, 
time of service, and lowest design margin. 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, or any other formal program 
approved by the NRC. (5) Monitoring and Trending: The 
frequency of sampling water chemistry varies from 
continuous, daily, weekly, or as required based on plant 
operating conditions. Whenever corrective actions are 
taken to address an abnormal chemistry condition, 
increased sampling is utilized to verify the effectiveness of 
these actions. (6)Acceptance Criteria Maximum levels 
for various impurities are specified. Any evidence of the 
presence of an aging effect or unacceptable results is 
evaluated. (7) Correetive Actions. When measured water 
chemistry parameters are outside the specified range, 
corrective actions are taken which vary from simple 
manipulations to bring the parameter back within the 
specified value to unit shut down in more extreme cases.  
(• & 9) Confrmaation Process and Administri•e 
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 Experiene. No corrosion 
related degradation has resulted in loss of component 
Intended functions on systems for which water chemistry 
is controlled.  

Same asfor General. Crevice, and Same as for General, Crevice, and Pitting Corrosion of Yes, 
Pitting Corrosion of Item E.5.1 Item E.5.1 condensate storage tank- Element 4 
condensate storage tank. should be 

further 
evaluated
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F. Steam Generator Blowdown System (PWR) 

F.1 Blowdown Lines 

F.1.1 Pipe and Fittings (Group B) 

F. 1.2 Pipe and Fittings (Group D) 

F.2 Valves 

F.2.1 Body 

F.3 Blowdown Pump 

F.3.1 Casing 

F.4 Blowdown Heat Exchanger 

F.4.1 Tubes 

F.4.2 Tubesheet 

F.4.3 Channel Head 

F.4.4 Shell
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VIII STEAM AND POWER CONVERSION SYSTEM 
F. Steam Generator Blow-down System (Pressurized Water Reactor) 

System, Structures, and Components 

The system. structures, and components included in this table, comprise the steam 
generator blow-down system for pressurized water reactors (PWRs) extending from the 
steam generator through the blow-down condenser. The portion of the blow-down system 
extending from the steam generator up to the isolation valve outside the containment is 
classified as Group B and the remainder as Group D Quality Standards. The aging 
management program for isolation valves in the blow-down system is reviewed in Table V C.  

The pumps and valves internals are considered to be active components. They perform their 
intended functions with moving parts or with a change in configuration and are not subject 
to aging management review pursuant to 10 CFR 54.21(a)(1)(i).  

System Interfaces 

The systems that interface with the blow-down system include the steam generator (Tables 
IV D1 and D2) and open or closed cycle cooling water systems (Table VII C1 or C2).
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VIII STEAM AND POWER CONVERSION SYSTEMS 
F. STEAM GENERAT"OR BLOWDOWN SYSTEM (Pressurized Water Reactorl

Structure and Region of Environ- Aging Aging Item Component Interest Material ment Effect Mechanism References
F. 1. 1. Blowdown Piping and Carbon Secondary Wall Erosion/ NUREG-1344.  F. 1.2 Lines Fittings Steel (CS) Side Thinning Corrosion NRC BI 87-01.  

(Group B), Treated (E/C) NRC GL 89-08.  
Piping and Water NRC IN 91-28.  
Fittings NRC IN 93-2 1.  
(Group D) NRC IN 95-11.  

NRC IN 97-84.  
EPRI NSAC
202L-R2.  
EPRI TR-102134 
Rev. 3.

U I L L I I
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SYSTEMS 
)OWN SYSTEM (Pressurized Water Reactor)

Evaluation and Technical Basis
D.�1r.tl,. MTT�p�12 rr:Z

Ap•dlix of N UREG- 1344 and implemented throi 
NRC erA c Letter (GL) 89-08 provides assurances 
proc ures or administrative controls are in p, 1 
as .e that the NUMARC program or other .y •ctive programs are implemented an e structa.  

grity of all hlgh-energy (two pha s well as sir 
phe) carbon steel systems is ed. The pro 
incl des the following recomi dations: (a) condu 
app opriate analysis and ited baseline inspectic 
(b determine the exlee thinning and repair/rep] 

m•- ponents, and ( rform follow-up inspections 
confirm or q and take longer term correctivi 
actions. (2) . Actions: The rate of E/C is a 
by pip'in terial. geometry and hydrodynamic 
condi and operating conditions such as tempe 
pH ddissolved oxygen content. Mitigation is by 

an+4,.t..., . i4 ., -- _ - 1.,

Kwater chemistry and operating conditions, and imK 
hydrodynamic conditions through design mi 
(3) P•arneters Monitored/Inspected:. monrt 
the effects of E/C on the intended of piping 
measuring wall thickness by no ctive 
and performing analytical tions. The ins c 
program delineated in G-1344 requires 
and radiographic t of 10 most susceptible Ioa 
and 5 additional tions based on unique operating 
conditions o cial considerations. For each locatic 
outside cceptance guidelines, the inspection sam 

based on engineeringjudgment. In additio4 
cal models are used to predict E/C in piping

and hydrodYnamic and operating conditions. The 
CHECWORKS Code is used for predicting wall 
(4) Detection of Aging Effects. Aging degra fpi 
and fittings occurs by wall thinning: ext d sched e 
of inspection assure detection of before e 
loss of intended function of the (5) Monitoring 
Trending: Inspection sch of NUREG- 1344 and EPI 
guidelines should provi or timely detection of leakage.  
Inspections and cal evaluations are performed 
during plant ou analysis shows unacceptable 
conditions. on of initial sample is performed 
within 6 mi (6) Acceptance Criteria: Based on the 

Ic NIREG--1344 and additional guidelin 
of EP d of NRC Information Notice (IN) 93-2 1, 
ins on results are used to calculate number of 

eling or operating cycles r befor the 

thickness. If calculations Indicate that an ar 
Code minimum (plus 10% margin), the ent must 
repaired or replaced. (7) ons Prior to 
service, repair or replace to me e ents of 
NUREG- 1344 and addItIo dance of EPRI and of NRC 
IN 93-2 1. Fo ctions are performed to confirm 
or quantif d take longer term corrective 
actions such ust chemistry and operating 

ete rselection of materials resistant to E/C.
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VIII STEAM AND POWER CONVERSION SYSTEMS

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

F. 1. 1, Blowdown Piping and Carbon Secondary Loss of General, EPRI TR-102134 
F. 1.2 Lines Fittings Steel (CS) Side Material Crevice. Rev. 3.  

(Group B), Treated and 
Piping and Water Pitting 
Fittings Corrosion 
(Group D)

-ft
DRAFT- 10ik99 VIIIVIII F-6



STEAM AND POWER CONVERSION SYSTEMS 
F. STEAM GENERATOR BLOWDOWN SYSTEM (Pressurized Water.

Evaluation and Technical Basis

(8 & 9) Cnfrmaio Process and Administrative 
Controls: Site QA procedures. review and appr 
processes. and administrative controls are ented 
in accordance with requirements of Appe to 10 CFR 
Part 50 and will continue to be adeq r the period of 
license renewal. (8 & 9) and 
Administrative Controls: Si procedures. review and 
approval processes. and strative controls are 
implemented in acco ce with requirements of 
Appendix B to I Part 50 and will continue to be 
adequate for period of license renewal. (10) Operating 

r Wall-thinning problems in single-phase

- -. - , t -zo, D- ± ± p
problems in two-phase piping have occurre ction 
steam lines (INs 89-53, 97-84) and m separation 
reheater and feedwater heater s 89-53, 91-18, 93
21, 97-84). The AMP ou NUREG-1344 and EPRI 
reprt and Impleme ough GL 89-08 has provided 
effective means ofuring the structural integrity of all 

"-energyadSn steel systems.

adcntrol of water chemistry (EPRI TR 1021;34; cJ "gngthe effects of loss of material due Metral,c 

inent control of system wat ditry by firequent 

ontring and timely co raction when specified 
iprty levels aeex • prevent or mitigate 

:corrosion. The j•includes specifications for 
chemical , sampling and analysis fr'equencies. anc 

Sco actions for control of secondary andA

,The

,Sin2_. Inspection is I 
e requirements of ASME 
ASTM standards using a 
ques including jisual,

uuic V# 5CI~ C. ana JLowesL al-iw 
for r4ming and qualification I' perso I and 
performance deminstration for rocedur 
equipment is In cifformance dices and VIII 
of ASME Section 2, or an formal program 
approved by the NM. onitoring and 2Yending: The 
frequency of g water chemistry varies from 
continuouZ y, weekly, or as required based on plant
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VIII STEAM AND POWER CONVERSION SYSTEMS 
F. STEAM GENERATOR ammwnwi
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VIII STEAM AND POWER CONVERSION SYSTEMS 
F. STEAM GENERATOR BWWDOWN SYSTEM (Pressurized Water Reactor) 

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

(continued from previous page) 
operating conditions. Whenever corrective actions are 
taken to address an abnormal chemistry condition, 
increased sampling is utilized to verify the effectiveness of 
these actions. (6) Acceptance Criteria: Maximum levels 
for various impurities are specified. Any evidence of the 
presence of an aging effect or unacceptable results is 
evaluated. (7) Corretive Actions: When measured water 
chemistry parameters are outside the specified range.  
corrective actions are taken which vary from simple 
manipulations to bring the parameter back within the 
specified value to unit shut down in more extreme cases.  
(8 & 9) Corlfrmation Proe 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: No significant 
corrosion related problem has been reported for piping 
and fittings in steam generator blowdown system.  

Same as effect of erosion/corrosion on Same as effect of erosion/corrosion on the piping and No 
the piping and fittings in the blowdown fittings in the blowdown lines (F.1.1and F.1.2).  
lines (F.1.land F.1.2).  

Same as effect of generaL crevice, and Same as effect of generaL crevice, and pitting corrosion on Yes, 
pitting corrosion on the piping and the piping and fittings in the blowdown lines (F. I Iand Element 4 
fittings in the blowdown Lines (F. I.1 and F.1.2). should be 
F. 1.2). further 

evaluated 

,p--and s M ,jtings flins itbiowdown lines (F.1.1 and F.1.2).  

- -- -- es, 
piel e115I1 31 DEs j~M1 artz:- TEZ M n Hw&5 ir..T.ZauRT Element 4 

. @ , ,' -. LE M.1./e0 s bd2, 
F.1.2). f t _er 

ev ua 

meras- ;g a- b-nd mntrnl of secondary si& water chemistry and cooling 
monforing and control of secondary water chemistry to minimnze exposure to aggressive

chemistry to minimize exposure to with ASME OM-Standards and Guides. Part 2 provides 
aggrestteenvIronmRentsU. ama assurace mat rme near tig M v fieJ Ly L'... ''

performance testing In accordance with cycle coo water system is d=120 jt-qfLn,"t_•on 
ASMIC anar ara -ues, r aceprly. .. P-1retive Actionsm Use of appropriate 
to ensure that the heat exchanger materials, lini"e or c0ata•ton - thg 11nde-rm W 
ser etr A 1-, - coour• met- suaces, and control of secondary side water 
waterd its function chemisty a-nd cooling. water chemistry to minintze 

acceptably. - C 

corrosion by surveillance program to detect coolant
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VIII STEAM AND POWER CONVERSION SYSTEMS 
F. STEAM GENERATOR BLOWDOWN SYSTEM (Pressurized Water Reactor)

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

. (L-A.we Q Program The prog-am includes - mgtojno I No
measures to mitigate COrr~ 
monitoring and co secondary 
side water•bs h to minim, 

GL 89-13 or an Of~'•.mImm

progra~m to ens mopen-cycle 
cooling wa temN in compliance 
with •Design Coaterla and 
Q Assurance reqeirements.

and con0roT o1sYn0y crc chemistry To 
minimize exposure to aggressive environments, jpgff 
recommendations of Generic Letter (GL) 89- an 
equivalent program provide assuran t open-cycle 
cooling water system is in co ce with General 
Design Criteria and Q urance requirements.  
Guidelines of GL 89-, ude (a) surveillance and control 
-of'fullng, toveofy-heatAransfer 
capabili ti iuoutine~nspection -and wnintenanee
pro o,ensure that cqvosion.A;&sioa, protective 

•n can not degrade e 
performan~ftof isafety-wlated- syste- • 
cyl coivme- system walkdown • t 

enuecmlinewt licensing b ss !ý05 e) revew Of 
malntenanr: operating. and t ractices and procedurs (4, eetv ~oC- opnn is 
constructed of-approrp #iterlals, control of secondary 
side water chemis lining or coating protect the 
underlying me aces from being exposed to 
aggressive g water environment. Based on GL 89-13 
cooling er system is continuously chlorinated or 
treated tl biocide whenever the potential for biological

A/I

DRAFT- 10/15/99Vill F-1 1

(continued from previous page) 
- _ 'to evaluate component 

performance. Performance tesM2Me~4~tdin 
accordance with ASME OM S/G, Part 2. (4) bFfetn9 

Aging Effects: Degradation of component due on 
would result in leakage of coolant or a erion of 
component performance; •schedule of 

inspection/tes ewM tection of corrosion before the 
,loss of intedsT~ cton of the component.  

(5) and Trending: Results from performance 
tifi isfeJ + -A~r capabilities are trended.  

Also, based on the recommen 9-13 or 
its equivalent. if adequacy of cooling water chl 
control can not be confirmed, implement Action Ill of 
89-13 to include inspection and maintenan for 
closed-cycle cooling water system to 0.that 
corrosion, erosion, and prot coating failure can not 
degrade the perfo sety-related systems 
serviced by cli dcde cooling water. (6) Acceptance 
Critt exchanger performance test results are 
c ted in accordance with the guidelines of ASME OM 

secondary side water and cooling water are specified 
Corrective Actions. If the heat exchangerA erform 
adequately, corrective actions areo lr accordance 
with OM S/G Part 2. (8 & 9)P -- wn Prce and 
Administrative ite gA procedures, review and 
approval pr and administrative controls are 
imu ed in accordance with requirements of 

10 CFR Part 50 and will continue to be 
adequate for the pen 
Experience: No significant corrosion related degrao•a--on 
has been reported for the blowdown heat exchangers 
serviced by closed cycle cooling water system.



vm STEAM AND POWER CONVERSION SYSTEMS 
F. STEAM GENERATOR BLOWDOWN ayniwm n.,,4...,A w.-. -

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

F.4. 1 Blowdownf- . -0-.OO . 4MP -Broloulg Lthru ltzt ý ni ft .. .r." •" 

F.4.3 r A, ,NW,,b 

evý vQQhI 94-03.
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Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

DRAFT- 10/15/99

VIII STEAM AND POWER CONVERSION SYSTEMS 
F. STEAM GENERATOR BLOWDOWN SYSTEM (Pressurized Water Reactor)

VIII F-13

corroiong and cooig lwan emeaurr 

mnitored for momp the erformane evauts iont 
aurveilatce noogram to detect coolant leaagen 
inservice testing to evaluate component per toce. w 
Based on recommendations of GL 89-r•dtin equovalent, 
cooling wae tent an sche•dle o nte iofouling 
organismso sedicmnent. protec• oating failure, and corosln~ad colngr • fow and temperature are 

monitored for comp t performance evaluation to 
lensurre that flow imkage or excessive fouling 

cooln w tr ar s pei f o r ctie e A ct on f h 

haccumulatno 
not exist. (4) Detection rfeAging 

aectio•n • rdataon of component due to corrosion would 

w henacpa tso kae exceeorlageidtce.  

res eakage of coolant or degradaton of component 

p s esa nd admnisrtv cotrls are ims t e 

Pr5a d wxtcntinud thedule of ipection/tdfng 

micrblolglcaly nflue -nced corr [NR In formationtpe 

function of the componentf (5) Monit ngs 
Results from performance tests to verify inat 
capabilities are tnded. (6) Acceptance Cri oviAd 
relevant conditions related to corrosionakage are compared to established acceptablf]~s Maximum 
levels for various impurities -• dr side water and 
cooling water aespecift Crrective Actions. If the 

heat excne r oaf•bl orm adequately, corrective 
actions are er sy se evaluation is performed when accepta mts are exceeded or leakage Is detected.  

ns ite 9A procedurest review and approval 

S and administrative 
n 

ted 
0 . . .. .'. 

C F R Part 50 and will continue to be adequate to pe~riod of 
license renewal. 0• 0) Ope=•ratin :'r•L Significant 
Smicrobiooial influenced cor lf [NRC Information 

yin rceda 

Noti~ce (N85-30 - fal Of e coatings (IN 85-24),.  
and fouling (IN 8 1-2 1, 6. l been observed In a 

number of heat . Although h e AMP provides an effective m manage the effects of corrosion on" 
the iintended ~on of blowdowyn heat exchanger. results 
of se~rvice ter system operational performance 
ins • (IN 94-03) indicate that deficiencies stl exist 
in entation of GL 89-13.ctiy n nedN 

co~rrs~wn n b~ w •_n;r tubes (F.4.-1), 
tubesheet (F.4. Iha(F4.3).

LI/il 
F� 3



G. Auxiliary Feedwater (AFW) System (PWR) 

G.1 Auxiliary Feedwater Piping 

G.1.1 Pipe and Fittings (Above Ground) 

G.1.2 Pipe and Fittings (Buried) 

G.2 AFW Pumps (Steam Turbine- and Motor-Driven) 

G.2.1 Casing 

G.2.2 Suction and Discharge Lines 

G.2.3 Bolting 

G.3 Valves (Control, Check, Hand Valves) 

G.3.1 Body 

G.4 Condensate Storage (Emergency) 

G.4.1 Tank 

G.5 Bearng Oil Coolers 

G.5. 1 Shell 

G.5.2 Tubes 

G.5.3 Tubesheet
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VIII STEAM AND POWER CONVERSION SYSTEM 
G Auxiliary Feedwater System (Pressurized Water Reactor) 

System, Structures, and Components 

The system, structures, and components included in this table comprise the auxiliary 
feedwater (AFW) system for pressurized water reactors (PWRs) extending from the 
condensate storage system to the outermost containment isolation valve on the auxiliary 
feedwater lines to the steam generator, and consist of auxiliary feedwater piping, auxiliary 
feedwater pumps, valves, and pump turbine oil 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," portions of 
the auxiliary feedwater system that are required for their safety functions and that either do 
not operate during any mode of normal reactor operation or cannot be tested adequately, 
should be classified as Group B quality standards, and the remainder classified as Group C.  
Portion of the auxiliary feedwater system extending from the secondary side of the steam 
generator up to the second isolation valve outside the containment is classified as Group B 
standard, and is covered in Tables IV D1 and D2. The aging management program for 
isolation valves in the auxiliary feedwater system is reviewed in Table V C.  

The pumps and valves internals are considered to be active components. They perform their 
intended functions with moving parts or with a change in configuration and are not subject 
to aging management review pursuant to 10 CFR 54.2 1(a)(1)(1).  

System Interfaces 

The systems that interface with the auxiliary feedwater system include the steam generator 
(Tables IV D1 and D2), main steam system (Table VIII BI), and condensate system (Table 
VIII E).

VIII G-3
,
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STEAM AN~D POW1ER CONVERSION SYSTEMS 
G6 Auzmrily Feedwater (AFV) SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging & Aging m IK 
Itemr Component Interest Material ment Effect (J echanism IReferences

Auxiliary 
Feedwater 
(AFW) Piping

<900C 
Treated 
water

Wall 
Thinni

Erosion/ 
-0 Ik 69 IV

NPREG-L1344.  
1B 87-01.  

CL 89-08.  
IN 86-106.  

NRC IN 91-19.  
NRC IN 91-28.  
NRC IN 92-35.  
NRC IN 93-21.  
NRC IN 95-11.  
EPRI NSAC
202L--R2.  
EPRI TR-102134 
Rev. 3.

£ I I I A. L
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Viii

Li.1.L Pippmg ana 
Fittings 
(Above 
Ground)

CarDon 
Steel (CS)
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Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis 1 Evaluation

Program delineated in NUREG- 1344 and 
implemented through NRC Generic 
Letter 89-08, CHECWORKS Code, EPRI 
guidelines of NSAC-202L-R2 for 
effective erosion/corrosion program: 
and water chemistry program based on 
EPRI guidelines for secondary water 
chemistry (TR-102134 Rev. 3).

(1) Scope of Program The NUMARC program delineated in 
Appendix A of NUREG- 1344 and implemented through 
NRC Generic Letter (GL) 89-08 provides assurances that 
procedures or administrative controls are in place to 
assure that the NUMARC program or other equally 
effective programs are implemented and the structural 
integrity of all high-energy (two phase as well as single 
phase) carbon steel systems is maintained. The program 
includes the following recommendations: (a) conduct 
appropriate analysis and limited baseline inspection.  
(b) determine the extent of thinning and repair/replace 
components. and (c) perform follow-up inspections to 
confirm or quantify and take longer term corrective 
actions. (2) Pr.eentive Actions: The rate of E/C is affected 
by piping material, geometry and hydrodynamic 
conditions, and operating conditions such as temperature, 
pH, and dissolved oxygen content. Mitigation is by 
selecting material considered resistant to E/C. adjusting 
water chemistry and operating conditions, and improving 
hydrodynamic conditions through design modifications.  
(3) Parameters Monitored/Inspected: The AMP monitors 
the effects of E/C on the intended function of piping by 
measuring wall thickness by nondestructive examination 
and performing analytical evaluations. The inspection 
program delineated in NUREG-1344 requires ultrasonic 
and radiographic testing of 10 most susceptible locations 
and 5 additional locations based on unique operating 
conditions or special considerations. For each location 
outside the acceptance guidelines, the inspection sample is 
expanded based on engineering judgment. In addition 
analytical models are used to predict E/C in piping 
systems based on specific plant data including material 
and hydrodynamic and operating conditions. The 
CHECWORKS Code is used for predicting wall thinning.  
(4) Detectwn ofAging P0ffects Aging degradation of piping 
and fittings occurs by wall thinning. extent and schedule 
of inspection assure detection of wall thinning before the 
loss of intended function of the piping. (5) Monitohbn and 
Trending: Inspection schedule of NUREG-1344 and EPRI 
guidelines should provide for timely detection of leakage.  
Inspections and analytical evaluations are performed 
during plant outage. If analysis shows unacceptable 
conditions. inspection of initial sample is performed 
within 6 months. (6) Acceptance Criteria Based on the 
requirements of NUREG-1344 and additional guidelines 
of EPRI and of NRC Information Notice (IN) 93-21, 
inspection results are used to calculate number of 
refueling or operating cycles remaining before the 
component reaches Code minimum allowable wall 
thickness. If calculations indicate that an area will reach 
Code minimum (plus 10% margin), the component must be 
repaired or replaced. (7) Corrective Actionu Prior to 
service, repair or replace to meet the requirements of 
NUREG-1344 and additional guidance of EPRI and of NRC 
IN 93-21. Follow-up inspections are performed to confirm 
or quantify thinning and take longer term corrective 
actions such as adjust chemistry and operating 
parameters, or selection of materials resistant to E/C.

No
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via STEAM AND POWER CONVERSION SYSTEMS 
Q Anzfliary Feedwater AFWI SYSTEM ~rpraw~a". ur.* .,4...

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

G.-.1, Auxiliary Piping and CS <90WC Loss of General, RI TR-102134 G.1.2 Feedwater Fittings Treated Material Crevice, .3.  
Piping (Above water and 

Ground). Pitting 
Piping and Corrosion 
Fittings 
(Buried) 

a//i
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measures to mri l on by monito control of water 
.istry in accordance with the EPRI

Water Reactor)

Evaluation and Technical Basis 
(continued from previous page) 
(8 & 9) Co•ifnnatian 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. Wall-thinning 
problems In single-phase systems have occurred in 
feedwater and condensate systems (NRC Bulletin No. 87
01. INs 86-106 &,supplements, 91-19, 91-28, 92-35. 95-11).  
For most AFW system, fluid flow, temperature, and 
pressure drop conditions are unlikely to cause cavitation 
erosion: it is limited to locations downstream of flow 
orifices. The AMP outlined in NUREG-1344 and 
implemented through GL 89-08 has provided effective 
means of ensuring the structural integrity of all high
energv carbon steel systems.

ad control of water chemistry(EPRIT 023 
the effects of loss of material due to g 

ce. or pitting corrosion. (2) Preventive ns 
tringent control of system water ch by frequent 

monitoring and timely corrective a when specife 
impurity levels are exceeded pr or mitigate 
corrosion. The program es specifications for 
chemical species, sam and analysis frequencies.  

lcryctive actions •P~ntrol of secondary and F 

" nito • The parameters monitored the ,water pJd concentration of corrosive Impuritie 

representative sample of the system popuamo 
susceptible locations in the system sho co ted to 
verify effectiveness of the chemisty•xol pr and 
to ensure that significant degra n is not oc 
that it would not affect the d the component 
intended function will taned during the exted 
period. Follow up a are based on th0npcl 
results and plan c specification. Inspectio is 
performed in the requirements of 

e, I Appendix B. and ASTM standards, us 
e a ndestructive techniques including visual 

for training and qualification of pe and performance demonstration for •l•dures and j 
equipment is in confo • Appendices V 
of ASME Section MI, lother fra rga 

approved by the Moitrig"nd.(ufi) 

frequency plimg water chemistry varies from 
con . daily, weekly, or as required based on pla 

a offfin~filina. Mommr_ UAG~ ctionar
anabnormal sche-overify c 
ng is utilized to verify the

VIII G-7
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VIII STEAM AND POWER CONVERSION SYSTEMS 
G% Au=lliary Feedwater (AMW) SYSTEM (Pressurized Water Reactor)

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

G.1.2 Auxiliary 
Feedwater 
Piping

Piping and 
Fittings 
(Burled) 
(External 
Surface)

CS Soil Loss of 
Material

General 
Corrosion.  
Galvanic 
Corrosion 
and 
Microbio
logically
influenced 
Corrosion
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VIII STEAM AND POWER CONVERSION SYSTEMS 
SAu ziliary F eedw ater(A FW ) SYSTE M (Pressurized W ater R eactor)

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

!~~p M ualn --j | I 
for various impurities are specified. Any evidenceo 
presence of an aging effect or unacceptable r 
evaluated. (7) Corrective Actions: Wh ured water 
chemistry parameters are outsid pecffied range, 
corrective actions are take vary from simple 
manipulations to b parameter back within the specified valud•I shut down in more extreme cases.  

Co proedures review and approval 

accordance with requirements of Appen 
Part 50 and will continue to be a r the period of 
license renewal. (10) Ope- : No significant S• •corrosion related pr been reported for piping 
and fittings in 4 sRem. ?1 

The program includes preventive Scope of Program: The program relies on preventive No 
measures to mitigate corrosion by m ures, such as coating, wrapping, and cathodic 
protecting the external surfaces of the pro ection, and surveillance for managing the effects of 
buried piping, per standard industry co osion on the intended function of underground piping 

r cWtiactice-4 'r auxiliary feedwater system. (2) Preventive Actions: 
-- d4-ath~~o pmawas er industry practice, underground piping is coated with 

rotective coating, such as tar or synthetic coating, and is 
wrapped with protective paper or plastic during 
installation for protecting piping from contacting with 
aggressive soil environment. A cathodic protection 
system may also be used to mitigate corrosion by 
counteracting galvanic activity. (3) Parameters 
Monitored/Inspected. The effectiveness of the coatings 
and cathodic protection system, per standard industry 
practice. by measuring coating conductance, by pipe-to
soil potential surveys, by conducting bell hole 
examinations to visually examine the condition of the 
coating. (4) Detecti= of Aging FEffectm An increase In 
coating conductance or the indication that certain 
portions of the pipe are not adequately protected indicate 
coating degradation. (5) Monitoring and Tnmuding: The 
effects of corrosion are detectable by visual techniques 
and, based on operating experience, inspection of a sample 
of the buried pipe provides for timely detection of aging 
effects. Also, monitoring the coating conductance vs. time 
or current requirement vs. time provide indication of the 
condition of the coating and cathodic protection system.  
(6) Acceptance Criteria. In accordance with accepted 
industry practice, the assessment of the condition of the 
coating and cathodic protection system should be 
conducted on an annual basis. (7-9) Corrective Actions, 
Cowfq mation Process, and Adnmnistatuve 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 Exprience: Surveillance 
of AFW buried piping has shown no aging degradation.
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STEAM AND POWER CONVERSION SYSTEMS 
G Auxliary Feedwater {AFW) SYSTEM (Pressurbzed Water Reactor)

I Structure and Region of I Environ- Aging (J cAging 
item I Component interest IMaterial I ment I Effect kechanism I1hlrne

AFW Pumps 
(Steam 
Turbine- and 
Motor-Driven)

Casing, 
Suction and 
Discharge 
Lines

CS <9WC 
Treated 
Water

Loss of 
Material

'Crevice 
and 
Pitting 
Corrosion

ASYE Section XI, 
19 9 Edition.  

3 ME OM Code
I Subsection 

C GL 89-04.  
Plant Technical 
Specifications.  
EPRI TR-102134 
Rev. 3.

L I. I I I 1.
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measures to mitigate corrosion by" 
monitoring and control of wa 
chemistry in accordance the EPRI 
guidelines ofTR-1021 3 and, 
based on plant tions. Inservice 
inspection in conf ce with ASME 
Section XI (editi specified in 10 CFR 
50.55a), TabIC 2500- 1, examination 
category C- for pressure retaining 
Class 2 co ponents or Table WD 2500
1. test examination category D-B for 
Class components; and based on the 
tes requirements of 10 CFR 50.55a 
for ME Code Class 2 and 3 pumps, 

Sadditional NRC staff of 

esrng performed in accýdae~ with

)N SYSTEMS 
p SYSTEM (Pressurized Water Reactor)

Evaluation and Technical Basis
meas s to mitigate crevice or pitting corrosion (EP 
102 Rev. 3) and combination of inservice ins 

and inservice testing (IST) to monitor the ts 
co sion on the intended function of the system 
cor nents. (2) Preventive Actions.. a on is by 
monit ring and control of secon ater chemistry 
d ieralized water chemistry e 
conc ntration of corrosive 'ties such as chloride, 

tes. and oxygen. C species and impurities 
m tored either co ous. daily, weekly, or as requt 
base on plant o g conditions. Corrective action 
are en whe ecified values are exceeded.  

(re3). Monitored/Inspected. The AMP monito 
the of corrosion by ISI to detect coolant leakage

-5240) examination during system leakage tes 
hyostatic test of all Class 2 components ac g to 
IWC]2500-1 category C-H, and Class 3 ents 
acc rding to WD 2500-1 category ,based on th 
r ulrements of 10 CFR 50.5 lass 2 and 3 pumps 
and additional guidelines o Generic Letter (GL) 89-C 
IST is performed ince with ASME Subsection 
IWP (OM Code Su on ISTB). (4) Detection of Aging 
W0"ects: n of the component due to corrosion would res l• leakage of coolant or degradation of 
compoj•f performance: exetand schedule of ISI/IST 

• detectio fcorson before the loss of intended

timely detection of corrosion. System lag ^ conducted prior to plant startup follow. refueling 
outage. and hydrostatic test at or n end of each 
inspection interval. (6) Accep*ac Any relevant 
conditions detected d eakage tests are evaluated 
in a~ccordance with and acceptance stazldards of 
IWC-3400 and 16 for Class 2 components, and IWD
3000 for C components. (7) Corrective Actions. Prioj to S -v measures are needed to meet the 
r ents of IWB-3142 and IWA-5250. Repair and

4000. (8 & 9) Confimattion Process and 
Controls. Site QA procedures, review and a 
processes, and administrative contro plemented 
in accordance with requiremen pendix B to 10 CFR 
Part 50 and will continue t equate for the period of 
license renewal. (10) Experience: No significant 
corrosion relat lem has been reported for AFW 
PUMPS.
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STEAM AND POWER CONVERSION SYSTEMS 
Q Auullary Feedwater (AFW) SYSTEM (Pressnmzed Water Reactor)

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

AFW Pumps 
(Steam 
Turbine- and 
Motor-Driven)

Casing: CS; 
Bolting: 
Low-alloy 
Steel; 
Nuts: CS

Air, 
Leaking 
Treated 
Water

Loss of 
Material

General 
Corrosion

NtJREG- 1339.  
EPRI NP-5769.  
NRC GL 91-17.  
IEB 82-02.  
ASME Section XI.  
1989 Edition.

DRAFT - 10/15/99
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casing 
(external 
surface).  
Bolting
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VIII STEAM AND POWER CONVERSION 
G6 Auiir Feedwater, ftesswurize_ Water R-actof) 

Existing 
I Further Aging Management Program (AMP) Evaluation and Technical Bas¢is Eauto Recommendatons for a comprehensive Scop•e frograffm•, The staff guidance of NRC Generic Nd 

bolting integrity program delineated In etter (GL) 91-17 provides assurances that plant specific NUREG-1339 on resolution of Generic comprehensive bolting integrity programs have been Safgety Issue 29 and Implemented Implemented to ensure bolting reliability. The NRC staff through NRC Generic Letter 91-17: recommendations and guidelines for a comprehensive additional details on bolting integri bolting integrity program is delineated in NUREG- 1339.  outlined In EPRI NP-5769. For and the industry's technical basis for the program is components classified as Group B outlined in EPRI NP-5769. (2) Preventive Actions: Quality Standards inservice inspection Selection of bolting material and the use of lubricants and in conformance with ASME Section XM sealants in accordance with guidelines of EPRI NP-5769 (edition specified in 10 CFR 50. 55a), and additional requirements of NUREG 1339. prevent or Subsection IWC. Table "WC 2500- 1, mitigate degradation and failure of all safety-related examination categories C-D for p e closure bolting. (3) Paramineter fonitored/nspectecL. The retaining bolting and testing cate C- AMP monitors the effects of aging degradation on the H for system leakage. intended function of closure bolting by detection of 
leakage. and by detection and sizing of cracks by inservice inspection (ISI). Requirements of ASME Section XI. Table 
IWC 2500- 1. examination category C-D for pressure "retaining bolting greater than 2 in. in diameter specify volumetric examination of the entire length of bolts.  
Because most failures have occurred in fasteners 2 in. or smaller, based on IEB 82-02, enhanced inspection and 
Improved techniques are recommended. These 
examinations may be conducted on one valve among a 
group of valves with sImilar design and performing 
similar functions. Requirements for training and 
qualification of personnel and performance 
demonstration for procedures and equipment is in 
conformance with Appendices VUI and VII of ASME Section XM, and additional requirements of EPRI NP-5769.  
Requirements of Table IWC 2500-1 category C-H specify visual Vr-2 (IWA-5240) examination during system 
leakage test and hydrostatic test of all pressure retaining Class 2 valves. (4) Detection of Aging Effects. Degradation 
of the closure bolting occurs by 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.  
System leakage test is conducted prior to plant startup 
following each refueling outage, and hydrostatic test is 
conducted at or near the end of each inspection interval.  (6) Acceptance Criterikv Any cracks in closure bolting are 
evaluated in accordance with rWC-3 100 by comparing ISI results with the acceptance standards of IWC-3400 and IWC-3513. (7) Corrective Actions: Repair and replacement 
is in accordance with guidelines and recommendations of 
EPRI NP-5769. (8 & 9) Cogfirmation 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 AMPs developed and implemented in 
accordance with commitments made in response to NRC communications on bolting events have provided effective 
means of ensuring bolting reliability.  
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SYSTEMS 
TEM M(Pressurized Water

measures to mitigate crevice corrosion 
by control of water chemistry in 
accordance with the EPRI guidelines f 
TR- 102134. Rev. 3 and, based on p t 
specifications. inservice Inspectio in 
conformanCe with ASME Sectio 
(edition specified in 10 CFR 50.5a.  
Table IWC 2500-1. examlnati 
category C-H for pressure re 
Class 2 componentss or abi IWD 2500-
1, test and examination egory D-B for 
Class 3 components; and on the 
testing requirements of 0 CFR 50.55a 
for ASME Code Class valves, and 
additional staff gulde es of NRC 
Generic Letter (GL) 8 04 regarding the 
scope of Inservie sting (=1., NRC 
Information Noti (IN) 88-70 regarding 
scope and tes of safety-related check 
valves, and GL -5 regarding safety
related motor perated valves. IST is 
performed accordance with ASME 
Subsection . to ensure that the 
changes design-basis performance of 

Ssafety-r ted valves resulting from 
degrada on can be identified and 
mana d. Furthermore, resolution of " 
Gen c Issue 70 delineated In NRC GL 
90- requires power-operated relief 
V es and block valves be included 

thin the scope of IST in accordance

Evaluation and Technical Basis

mjai rs to mitigate crevice or pitting corrosion (EP -1234 Rev. 3) and combination of inservice " 

pection (ISI) and Inservice testing (IST) to tor the 
ts of corrosion on the intended funcO • fclass 2 

val~esin the AFW system. (2) PreverV Actions: 
on is by monitoring and I1 of secondary 

rccemistry and demitne efd water chemistry to 

concentration o osive impurities such as 
"orides, sulfates, agen. Chemical species and 

imN r Jties are mo red either continuous, daily, 
wee • or as ed based on plant operating 

pcnio orrective actions are taken when specified 
Imp alues are exceeded. (3) Parameters Monitored/

ormance. Inspection requirements of AS on 
speclify visual VT-2 (IWA-5240) examina uring 

e leakage test and hydrostatic telall pressure 
re Class 2 valves In accor= with Table IWC 
2) 1 category C-H. Based- e requirements of 10 CFR 

.55a for ASME Code C valves and additional 
guidelines of NRC G 04 and 96-05. and IN 88-70, IST 

performed in r•dance with ASME Subsection IWV 
Code di for safety and relief valves and 

Su sec'STC for other valves). (4) Detection of Aging 
Degradation of the component due to corrosion

ormance; extent and schedule of ISI/IST assure 
etection of corrosion before the loss of intende ctio 

of the component. (5) Monitoring and TISI/IST 
schedule of ASME Section XI should e for timely 
detection of corrosion. System r e test is conducted 
prior to plant startup fo, ch refueling outage, an 
hydrostatic test at or e end of each inspection 
interval. (6) A Criteria: Any relevant conditior 
,Vi may ted during the leakage and hydmstatic 

tsts aluated in accordance with IWC-3100 and

corrective measures are needed to meet the req• I of IWB-3142 and IWA-5250. Repair andre nt are in conformance with rWA-4000 and i 8 & 9) 

Conftirmation Process and AcConfroLs Site 9A procedures. review.• proval. processes. and 
administrative• are implemented in accordance 

with req of Appendix B to 10 CFR Part 50 and 
will c e to be adequate for the period of license 

(1a0) Operating Experiewc. Inspections of check 
u blems In the 

IST programs. e.g., many check valves In e 
were not included in the IST program and no 
operability tests were being or valves 
other than those used for 001 ent isolation (IN 88
70).
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VII STEAM AND POWER CONVERSION SYSTEMS 
C& Auxiliary Feed-water (AFW) SYSTEM (Prmssurized Water Reactor)

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

Same as for General. Crevice, and Same as for General, Crevice. and Pitting Corrosion of the No 
Pitting Corrosion of the internal internal surfaces of Items G. 1. 1 and G. 1.2 above ground 
surfaces ofItems G.1.1 and G.1.2 above anfd buried 
grond ndbured AFW and

Surveillance program to monitor th) I 
pump turbine bearing oil system O 
water contamination and 
implementation of the 
recommendations of Generic Letter 89
13 or an equally effective program to " 
ensure that open-cycle cooling water 
system is in compliance with General 
Design Criteria and Quality Assurance 
requirements. Mitigation is by the use 
of appropriate materials and 
lining/coating to protect the under 
metal surfaces from being exposed to 
aggressive environment.  

r I (ý

VII DRAFT- 10/15/99

I) Scope of Program: The program includes preventive 
measures to mitigate corrosion, surveillance program to 
monitor leakage to manage the effects of corrosion on the 

eended fumction of the pump turbine bearing oil system, 
dd staff recommendations of Generic Letter (GL) 89-13 or 
equivalent program provide assurance that open-cycle 

ooling water system is in compliance with General 
ign Criteria and Quality Assurance requirements.  

uidellnes of GL 89-13 include (a) surveillance and control 
f blofouling. (b) test program to verify heat transfer 

pabilities, (c) routine inspection and maintenance 
rogram to ensure that corrosion, erosion, protective 

coating failure, silting, and biofouling, can not degrade the 
performance of safety-related systems serviced by open
cycle cooling water, (d] system walkdown inspection to 
ensure compliance with licensing basis, and (e) review of 
maintenance, operating. and training practices and 
procedures. (2) Preventive Actions: The component is 
constructed of appropriate materials, and lining or 
coating prevent corrosion by protecting the underlying 
metal surfaces from being exposed to aggressive 
environment. Based on GL 89-13 cooling water system Is 
continuously chlorinated or treated with biocide 
whenever the potential for biological fouling species 
exists. (3) P•ameters monitored/Inspected: The AMP 
monitors the effects of corrosion by surveillance program 
to detect coolant leakage and inservice testing to evaluate 
component performance. Water contamination in the 
turbine bearing oil coolers is monitored in accordance 
with the standard test methods of ASTM D95-83 and the 
results compared with acceptance criteria. Based on 
recommendations of GL 89-13 or its equivalent, cooling 
water system is inspected for biofouling organisms, 
sediment, protective coating failure, and corrosion: and 
cooling water flow and temperature are monitored for 
component performance evaluation to ensure that flow 
blockage or excessive fouling accumulation does not exist.  
(4) Detection of Aging fectS. Degradation of component 
due to corrosion would result in leakage of coolant or 
degradation of component performance; extent and 
schedule of inspection/testing assure detection of 
corrosion before the loss of intended function of the 
component. (5) Monitoring and Trending: Oil samples 
from the turbine bearing oil system reservoirs are 
analyzed periodically, results of the analysis are 
monitored and trended. Results from performance tests to 
verify the heat transfer capabilities are trended.  
(6) Acceptance Criteria: Water contamination of oil should 
not exceed 0.1% by volume. (7) Corrective Actions. If water 
contamination levels exceed the acceptance criteria, the 
source of the water contamination is located and 
corrected. The contaminated oil is purified or replaced. If 
the heat exchanger fails to perform

0o



VIII STEAM AND POWER CONVERSION SYSTEMS 
f-- W-.fl A... I-

-.Jur•u7 U01w~.. •wI ZA azo "C=:•ricasi/.zA:•WdL" J..•T, corj 
Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Wechanism References 

G.5. 1 Bearing Oil Shell, Stainless Oil Buildup of Biofouling NRC OL 89-13.  
thru Coolers (for Tubes. Steel (SS), on one Deposit ASTM D95-83.  
G.5.3 Steam- Tubesheet Carbon side: Open NRC IN 81-21.  

Turbine Steel (CS) Cycle NRC IN 85-24.  
Pump) Cooling NRC IN 85-30.  
(Serviced by Water (Raw NRC IN 86-96.  
Open Cycle Water) on NRC IN 94-03.  
Cooling Water) the other 

side 
G.5.1 Bearing Oil Shell. Stainless Oil Loss of General. ASTM D95-83.  
thru Coolers (for Tubes. Steel (SS), on one Material Crevice, ASME OM S/G.  
G.5.3 Steam- Tubesheet Carbon side; and Pt 2.  

Turbine Steel (CS) Closed Pitting NRC GL 89-13.  
Pump) Cycle corrosion 
(Serviced by Cooling 
Closed Cycle Water 
Cooling Water) (Treated 

Water) on 
the other 
side
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VIII STEAM AND POWER CONVERSION SYSTEMS 
Q Auzillary Feedwater WAW) SYSTEM (Pressurized Water Reactor) 

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

(continued from previous page) 
adequately, corrective actions are taken. (8 & 9) 
Caifrmation 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. ( 0) Operating Mtperi Significant 
microbiologicaly influenced corrosion [NRC Information 
Notice (IN) 85-30], failure of protective coatings (IN 85-24), 
and fouling (IN 81-21, 86-96) has been observed in a 
number of heat exchangers. Although the AMP provides 
an effective means to manage the effects of corrosion on 
the intended function of the bearing oil coolers, results of 
service water system operational performance inspections 
(IN 94-03) indicate that deficiencies and weaknesses still 
exist in implementation of GL 89-13.  

Same as effect of general and Same as effect of general and microbiologically influenced No 

microbiologically influenced corrosion corrosion on bearing oil cooler shell (G.5.1). tubes G.5.2), 

on bearing oil cooler shell (G.5.1). tubes and tubesheet (G.5.3.  
G.5.2), and tubesheet (G.5.3).  

Surveillance program to monitor the (1) Scope of.Programn The program includes preventive No 

pump turbine bearing oil system for measures to mitigate corrosion, surveillance program to 

water contamination and performance monitor leakage to manage the effects of corrosion on the 

testing in accordance with ASME OM intended function of the pump turbine bearing oil system, 
Standards and Guides, Part 2 to ensure and performance testing in accordance with ASME OM
that the heat exchanger serviced by the S/G. Part 2 provide assurance that the heat exchanger 
closed-cycle cooling water system is serviced by the closed-cycle cooling water system is 

performing its function acceptably. performing its function acceptably. (2) Preventive 
Mitigation is by the use of appropriate Actions: Use of appropriate materials, lining or coating to 

materials and, based on specific plant protect the underlying metal surfaces, and control of 
design, by lining/coating to protect the cooling water chemistry prevent or mitigate corrbsion.  
underlying metal surfaces and control (3) Parameters Monitored/lnspected: The AMP monitors 

of cooling water chemistry to minimize the effects of corrosion by surveillance program to detect 
exposure to aggressive environment. coolant leakage and inservice testing to evaluate 

component performance. Water contamination in the 
turbine bearing oil coolers is monitored in accordance 
with the standard test methods of ASTM D95-83 and the 
results compared with acceptance criteria. Performance 
testing is conducted in accordance with ASME OM S/G, 
Part 2. (4) Detection of Aging Effects. Degradation of 

component due to corrosion would result in leakage of 
coolant or degradation of component performance: extent 
and schedule of inspection/testing assure detection of 
corrosion before the loss of intended function of the 
component. (5) Monitoring and Trending: Oil samples 
from the turbine bearing oil system reservoirs are 
analyzed periodically, results of the analysis are 
monitored and trended. Results from performance tests to 
verify the heat transfer capabilities are trended. Also.  
based on the recommendations of NRC GL 89-13 or its 
equivalent. If adequacy of cooling water chemistry control 
can not be confirmed, implement Action III of OL 89-13 to
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VIII STEAM AND POWER CONVERSION SYSTEMS 
Q Auziliay Feedwater (AFW) SYSTEM (Pressurzed Water Reactor) 

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Wechanism References
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VMI STFAM AND POWER CONVERSION SYSTEMS 
Q Auziary Feedwater (AFW) SYSTEM (Pressurized Water Reactor) 

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

(continued from previous page) 
include Inspection and maintenance program for closed
cycle cooling water system to ensure that corrosion.  
erosion, and protective coating failure can not degrade the 
performance of safety-related systems service-d by closed
cycle cooling water. (6) Acceptance Criteria Water 
contamination of oil should not exceed 0. 1% by volume.  
(7) Corrective Actions: If water contamination levels 
exceed the acceptance criteria, the source of the water 
contamination is located and corrected. The 
contaminated oil is purified or replaced. If the heat 
exchanger fails to perform adequately, corrective actions 
are taken (8 & 9) Cofirmation 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. ( 0) Operating 
Experience: No significant corrosion related degradation 
has been reported for the bearing oil coolers serviced by 

I closed cycle cooling water system.
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