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Dear Mr. Grimes:

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

We have experienced significant incompatibility issues in formatting. We had initially
planned to develop clean copies of the GALL pages to reflect how GALL reads with our
comments incorporated. The transition between Word for McIntosh, the format from the
NRC contractor, and our Word for PC format has proven essentially untenable. We
continue to wrestle with Chapter VII, however, we have exhausted practically every
formatting option. In the interest of ensuring you receive the industry comments in a
timely fashion, we will send, at a minimum, the mark up and the comments for Chapter VII
by week’s end.

We look forward to discussing the enclosed comments with the NRC staff. If you have any
questions please call Bob Evans at 202. 739-8101.
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C: Mr. Sam Lee
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ENGINEERED SAFETY FEATURES



Major Plant Sections

A Containment Spray System

B Standby Gas Treatment System (Boiling Water Reactor)
C Containment Isolation Components )
D1. Emergency Core Cooling System {Pressurized Water Reactor)
D2. Emergency Core Cooling System (Boiling Water Reactor)

E. Fan Cooler System -



A Containment Spray System

Al Containment Spray System
A.l.i Piping and Fittings up to Isolation Valve
Al2 Flow Orifice/Elements
Al3 Temperature Eléments/lndicators
Al4 Bolting
Al5 Eductors

A2 Header and Spray Nozzles System
A2l Piping and Fittings
A22 Flow Orifice
A23 Headers
A2.4 Spray Nozzles

A3 Chemical Addition System
lA.3.1 Piping and Fittings
A3.2 Storage Tank

A4 Pumps .
A4.1  Bowl/Casing
A42  Bolting

A5 Valves (Hand, Control, Check, Motor-Operated)
(in Containment Spray System)

AS5.1 Body and Bonnet
A5.2 Bolting

A6 Valves (Hand, Control)
(in Header and Spray Nozzle System)

A6.1 Body and Bonnet
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AB2

Bolting

A7 Containment Spray Heat Exchanger

TA71
A72
A73
AT74

A75
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Bonnet/Cover
Tubing

Shell
Case/Cover

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 D1, 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 Cl1 and C2),
containment isolation components (Table V C), and fan cooler system (Table V E).

-
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v ENGINEERED SA¥ETY FEATURES
A. CON7 .21 ~"ENT SPRAY SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging

. Item Component Material ment Effect Mechanis References

A.1l.1 [Containment Stainless [hemically | Local Loss of | Pitting ASME-Seetion38-—

thru Spray Systein | Fittings up to [Steel (SS) [reated Material Crevice W\

A.1.3 Tsolation rated Corrosion 8.
Valve, Flow ater at Plant Technical
Orifice/ Maximum B Specifications.
Elements, Design EPRITR-105714.
Temperature Temperatur
Flements/ P of =205°C
Indicators
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V/ ENG FEATURES
A. CO SYSTEM (Pressurized Water Reactor)

chemistry program
impurities by

conditions bag
TR-105714

} Existing . \ . ( Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Vv OTRUTTIIE 1 - - Prograins i — e ig - - — m'——-
> measures to mitigate crevice or pitting corrosion and ' Biement-4—
inservice inspection {ISI) to monitor the effects of shooid-te
corrosion on the intended function of containmenyfSpfay |further—
system components. (2) Preventive Actions: Cg ol o evaluated

halogens, sulfates. and oxygen in the primary fater to I¢s
than 0.05,0.05, ard OT00UNppI. respedyes QGng
opera#itn, arid monitor and control of ¥ cheflistry
dertfng shut down, mitigate potential fogffpitting and crevi
corrosion. Howeverrins imiBduction-o

E-0aM-0 R 2.
BT w~la 4 o " il L] -y
.o A o Q=10 ENOTTIIA L0 ot

- TN RIaNaa e B L L)
- SOToriom &t B mn Mo D

a- 8 a POH i coordamegwithchaiv/ii—ine Eion
H-te-d possivie-degifedation. (P 0 ?w
Monitored/ Inspectgil: The AMP monitors the effects of
corrosion by contgfl of system water chemistry and by
detection of cogifnt legkageby inservice inspection {ISI).
nagection yeffiremeits of ASME Section X1 specify visual
VT-2tiwagl716-exdmination during system leakage and
hydrosip#ic tests of all pressure retaining Class 2
comp#fients required to operate or support the safety
fion according to Table IWC 2500-1 category C-H.

B Detectian-ofAHHG e Dearadagon of te i
component due to corrosion would result in leakage of”
coolant. However, a one-time inspection of repregefitative
sample of the system population and most sugg€ptible
locations in the system should be conductgg#o ensure that
significant degradation is not o ing¥ind the
component intended function will pfmaintained during
the extended period. Follow up g#fions are based on the
inspection results and plant #chnical specification.
Inspection is performed i cordance with the
requirements of ASME Cgffie, 10CFR50 Appendix B, and
ASTM standards, usj a variety of nondestructive
techniques includj#€ visual, ultrasonic, and surface
techniques. $ ion of susceptible locations is based on
severity of g#fiditions, time of-service, and lowest design
margin #8) Monitoring and Trending: System leakage test
is cqpfflicted prior to plant startup following each refueling
oyfige. and hydrostatic test at or near the-end of each
should be used to dictate the frequency of future
inspections. (6} Acceptance Criteria: Any vant
conditions that may be detected during the legjfe and
hydrostatic tests are evaluated in accordgaf® with wWC-
3100 and acceptance standards of IW#$400 and IWB-3516
for Class 2 components. (7) Corrgsfive Actions: Prior to
service, corrective measures ggffneeded to meet the
requirements of IWB-3142¢#1d IWA-5250. Repairs are in
conformance with TW3##000 and replacement according to

TWA-7000. (8 & gyBnfomation Process and
administratif®Controls: Site QA procedures, review and
approvalgffocesses, and administrative controls are

impiggfented in accordance with requirements of
Ag dix B to 10 CFR 50 and will continue to be adequate

== CHACTEL #1/ FoZ. -
Eﬁzmﬁu A7 TEECHA EAF

/745/5 Jo2. CHEM. Cpns 77867 f 2177
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ENGINEERED SAFETY FEATURES
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

EPRI TR-105714.
Plant Technical |
Specifications.

(A

Structure and ﬁegion of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
i
A.l.1 (Containment |Piping and Stainless [Chemically |Crack Str ASME-Sestionr3gry
Spray System [Fittings up to |[Steel (SS) {reated Initiation Corrosiop |34989-Bditiene___L.

Isolation Borated and Growth |Crac Reg. Guide 44~ / 4(/3

Valve ater at (SCQ) NRC IN 79-19.

aximum NRC IN 80-38.

esign NRC IN 84-18.

emperatur NRC IN 91-05.

E of =205°C NRC IN 94-63.

NRC IN 97-19.
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v ENGINEERED SAFETY FEATURES
A, CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactos)

O\

Pto avoid sensitization of stainless sfeels
and, based on plant specificatiops,
inservice inspection in conigrmance

| with ASME Section XI (edigfon specified
in 10 CFR 50.55a), Table FVC 2500-1,
examination category,/C-F-1 for
pressure retaining w€lds in Class 2

program for pMhimizing impurities by
monitoring And maintaining water
chemistry/fonditions based on
guidelipés of EPRI TR-105714 for
primafy water chemistry and plant
tecHnical specifications for refueling

S-St OFa S et aTIN aterentmest

stainless steel pipfng. Water chemistry \

measures to mitigate stress corrosion cracking (SCC} gk
stainless steel {SS) and inservice inspection (ISI) tg,
onitor the effects of SCC on the intended fupp#dn of
coktainment spray system components. Preventive
Actions: Selection of material in comp#fance with the

?&igelins of Regulatory Guide (RGJ/.44 prevents or

ates SCC. Control of halog#hs, sulfates, and oxygen in
e primary water to less thgp0.05, 0.05, and 0.005 ppm.
pectively, during operpfion. and monitor and contro! of
ter chemistry durigg’shut down, mitigate potential of
CC. pwever~inadertent-introduckion-o orrtarmi

e Calnl OCOl P COREATIITYRT Ea g &

into-the coolan K
bhari cid~opitroduced-throudh-the-iFee-aufiaee-orapts

~anl nfasrm oo Noti [ 84 =P Om

Wb DTS-t TRt Gl TR AR ereIO eI PeIl
I adastion (3) ParametersManitored/inspected: The
R PTRPe TR eliects of SCC on the mnienuey TN
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-1,sp€Cify for
circumferential and longitudinal weldg.#feach pipe or
branch run NPS 4 or larger, volygefric and surface
examination of ID region, gmf'surface examination of OD
surface. Surface exapi#ftion is conducted for
circumferential 3 longitudinal welds in each pipe or
branch run Jp#® than NPS 4. Requirements for training
and qugpation of personnel and performance
dege#Bistration for procedures and equipment are in

it and viiI' © o~

Section X, o oer formal program approved bpeTie
NRC. (4] Detection of Aging Effects: Degradatiges®! piping
Crack

. and fittings due to SCC can not oceur withg;
F W % Linitiation; inspection schedule assures gtection of cracks

before the loss of intended functio the piping.
(5) Monitoring and Trending: Ipsffection schedule in
accordance with TWC-2400 gibuld provide timely detection

of cracks. System leakag#test is conducted prior to plant
startup following eagiffrefueling outage, and hydrostatic
test at or near d of each inspection interval.

(6) Accepta Lriteria: Any SCC degradation is evaluated
in accords with IWC-3100 by comparing ISI results with
the agp#Btance standards of IWC-3400 and IWC-3514.
Sp#Plementary surface examination may be performed on

e s gz Ul o1idlssS W [1 1lAW -3 » Nesw gy ud
volumetric examination. (7] Corrective Actions: Repairs
are in conformance with IWA-4000, replacement according
to IWA-7000, and reexamination in accordance

Existing Further

Aging Management Program (AMP) | Evaluation and Technical Basis Evaluation
for the period of license renewal. (10} Operating
Experience: Corrosion related degradgsé not been
reported for containment spra em components, but
cracking has ocguksed il safety-related SS piping systems

(7 and pgierr®o! systems which contain oxygenated,
wuidelines 0! Regutatory Cuit r rone of Prograig:. the - SdEa No

SEE CAAPIETZ /7 Z2/2

Ep A T7E 40 Tz srCFC

RIS Fer? Cie7
Ve

Cen 7726~
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ENGINEERED SAFETY FEATURES
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
A.1.4 |Containment |Bolting Carbon Rir, Loss of Corrosion/ | NRC GL 88-05.
Spray System Steel (CS), [Leaking Material Boric Acid | ASME Section XI,

Low-Alloy [hemically Wastage of | 1989 Edition.

Steel (LAS) [reated External |NRCIN 86-108S3. |
Borated Surfaces Plant Technical
Water

Specifications.

DRAFT - 12/06/98
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v ENGINEERED SAFETY FEATURES
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water React.or]

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

{continued from previous page)
with requirements of IWA-2200. (8 & 9) Confirmation
Process and Administrative Controls: Site QA procedures,
review and approval processes, and administrative
controls are implemented in accordance with'
requirements of Appendix B to 10 CFR Part 50 and will
continue to be adequate for the period of license renewal.
(10} Operating Experience: Although the primary pressure
boundary piping of PWRs has generally not been found to be
affected by SCC because of control of primary water

(IN 97-19 and 84-18), charging pump casing
80-38 and 94-63), instrument nozzles in
tanks (IN 91-05), and safety-related SS p
which contain oxygenated. stagnant’

stagnant borated water (IN 97-191.
Implementation of NRC Generic Letter | (1) Scope of Program: The stf guidance of G
88-05 and, based on plant (GL) 88-05 provides assurange that a pro
specifications, inservice inspection in | implemented consisting of systematic m fures to ensure
conformance with ASME Section XI that the effects of corrosion og S
{edition specified in 10 CFR 50.55a), containing boric acid doe§ not lead t
Table IWC 2500-1, examination provides assurance thaf
category C-H for pressure retaining pewndary will have
Class 2 components. abnormal lea.kage. 3

procedures for locating » and (c} engineering
evaluations and coprecti ons. (2) Preventive
Minimizing rea leakage by frequent
monitoring of the locations where potential leakage could

occur and repdiri thclmkycomponentsassoonas

7/,//‘4 (

inservice inspection (IS]. Inspection requ!rement.s of
pecifi\visual VT-2 ﬂWA-5240)

_} examination during systemh .

hydrostatic test of all press

function up to and including the ﬁrst normally clcsed
valve, according to Table IWC 2500-1 category C-H. :

(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 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 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-3100 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

, VA9 DRAFT - 12/06/99



v ENGINEERED SAFETY FEATURES

A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
A.1.5 |Containment |Eductors Local Loss of | Pitting and | ASME Section XI.
Spray System Material Crevice 1989 Edition.
Corrosion |NRC.IN 84-18.
Plant Technical
Specifications.
EPRI TR-105714.
A.1.5 |[Containment |Eductors Crack Stress Same as effects of
Spray System Initiation Corrosion {SCC on
and Growth |Cracking |containment
(SCC) spray system
.——\/—\ \/_\ /—\ ne
" V] 1.1-A.1.3)
A32.1 |Headerand |Piping and ir Loss of General, |Plant Technical
thru Spray Nozzles |Fittings, Material Pitting, and} Specifications.
A2.4 |System Flow Orifice. \/ /4 - Crevice
Headers, SE Corrosion
N Spray Nozzles
Q/{ hemical Piping and Crack ScC ASME Section XI,
ddition Fitting jatio 1989 Editio
Sys and Growth \J uide

1.44.

DRAFT - 12/06/99
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v
A.

ENGINEERED SAFETY FEATURES
CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{oontinued _from previous page)
IWE-3142 and IWA-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) Confirmation Process and
Administrative Controls: Site QA procedures, review and
approval processes, and administrative controls are
implemented in accordance with requirements of
Appendix B to 10 CFR Part 50 and will continue to be
1 adequate for the period of license renewal. (10) Operating
i : Boric acid wastage observed in nuclear power
plants may be classified into two distinct types:
{a) corrosion that increases the rate of leakage. €.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 1
{Feb. 1994) and Three Mile Island Unit 1 (March 1994)
indicate that, although implementation of GL 88-05
ensures timely detection of leakage, there may still bea
lack of awareness of the conditions that can lead to boric

spray system components (A.1.1-A.1.3).

components (A.1.1-A.1.3).

R D Y i Y Y |

acid wastage. pd
Same as effects of Pitting and Crevice Same as effects of Pitting and Crevice Corrosion on e
Corrosion on containment spray containment spray system piping and fittings A.1.1), Hotemenitd—
system piping and fittings (A.1.1). flow orifice/elements (A.1.2), temperature elements/indicators |sheuidbe™
orifice/elements (A.1.2), temperature (A.1.3). Jiurther
elements/indicators (A.1.3). . MI{%EG"
Same as effects of SCC on containment Same as effects of SCC on containment spray system \M

to id sEhsitization of stainless

(SSs) and inservice inspection

conformance with ASME ion XI

{edition specified in 10 50.55a),

¥ Subsection IWC, T TWC 2500-1,

examinati tegory C-F-1 for

e retaining welds in austenitic

ng.

measures to mitigate SCC of SS components, and ig#tvi
pection (IS]) to monitor the effects of SCC op#
intended function of piping and fittings agg#€onnected
es. (2) Preventive Actions: Selectig
 gbmpliance with the guidelines of 5§ ulatory Guide (RG)
.44 to prevent or mitigate SC ) Parameters
i : 1P monitors the effects of SCC
Bf the piping by detection and
o Inspection requirements of IWC
-F-1, specify for circumferential and
¥7elds in each pipe or branch run NPS 4 or
#lumetric and surface examination of ID region.

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

program. evaluated. . no AMP ¢

o TEE VA

v ) o A “ " £ L
3 T v B 2 o ING \__—

irface examination of OD surface. Requirements for

PRI W e argmi® -

tion for procedures and equipment are

/7

SEE

29

o a
¢£ /\' .

S

S AEHZ THIE
%ﬂ%{lﬂ
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v ENGINEERED SAFETY FEATURES

A. CONTAINMENT SPRAY SYSTEM (Pxeesnrlfeid Water Reactor) .
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
A3.2 |Chemical Storage Tank |SS ‘NaOH Crack sCC ASME Section XI,
Addition lution at |Initiation 1989 Edition.
System . E;:r and Growth . | Regulatory Guide
bient 1.44.
Tempera-

fure

DRAFT - 12/06/99 vV A-12



v ENGINEERED SAFETY FEATURES
A. C?ETAIN]&ENT_ SPRAY SYSTEM (Pressurized Water Reactor)

Existing

Evaluation and Technical Basis

Further
Evaluation

Aging Management Program (AMP)

in conformance with Appendices VII and VIII of ASME
Section Xl or any other formal program approved by
NRC. ()] Detection of Aging Effects: Degradation gific
piping due to SCC can not occur without cragi#itiation.
‘The extent of inspection required by ASM#>ection XI is
considered adequate to detect crackig#fof susceptible SS
components and cladding in theg#€id regions.
(5) Monitoring and Trending pection schedule in
accordance with IWC-2440 should provides timely
detection of cracks, Acceptance Criteria: Any SCC
degradation is gsffluated in accordance with IWC-3100 by
comparing J# results with the acceptance standards of
IWC-3480. (7] Corrective Actions: Repair and replacement
N confortnance with IWA-4000 and JWC- ang
EEIENIOn in accordance with requirements of IWgs
2200. (8 & 9) Confirmation Process and Administdiftve
Controls: Site QA procedures, review and ge@ova
processes, and administrative copgis## are implemented in
accordance with requirementg®# Appendix B to 10 CFR
Part 50 and will conti B be adequate for the period of
license renewal. Dperating Experience: No significant
cracking hagen reported for chemical addition lines in

a ttg e

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 X1 (edition specified
in 10 CFR 50.55a), Table IWC 2500-1,
examination category C-H for pressure
retaining Class 2 components.

{1) Scope of Program: The program includes preventive
measures to mitigate stress corrosion cracking (SCC) and
inservice inspection {(ISI) to monitor the effects of SCC on
the storage tank. (2) Preventive Actions: Selection of
material in compliance with the guidelines of Regulatory
Guide (RG) 1.44 prevents or mitigates SCC. (3] Parameters
Monitored/ Inspected: The AMP monitors the effects of
SCC by detection of leakage. Inspection requirements of
ASME Section XI specify visual VT-2 (IWA-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 of Aging 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, 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
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

Yes,
Element 4
should be
further
evaluated

V A-13 DRAFT - 12/06/99




v ENGINEERED SAFETY FEATURES
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material |- ment Effect echanism References
]
A4l |Pump Bowl/Casing |SS Chemically {Local Loss of | Pitting afid ASME-Seetion-3d—
Treated Material Crevice L1 080-Rdition-
Borated Corrosion) |ASME OM Code-
ater 1990, Subsection
ISTB.
NRC GL 89-04.
NRC IN 84-18.
NRC IN 96-11,

EPRITR-105714.
Plant Technical
Specifications.

DRAFT - 12/06/99 V A-14



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)
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 unacceptable results
should be evaluated. (7) Corrective Actions: Repair and
replacement are in conformance with IWA-4000 and IWB-
4000. {8 & 9) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval
processes, and administrative controls are implemented in
| accordance with requirements of Appendix B to 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. (10) Operating Experience: No significant

cking has been reported for chemical addition storage /h

in PWRs. P
= ) e e—TE— - Erm—

measures to mitigate crevice or pitting corrosion apg Element4
in 10 CFR 50.53a), Table IWC "| combination of inservice inspection {ISI) and _jy#Crvice rshould-be—
examination category C-H for p testing (IST) to monitor the effects of corrgst®n on the Haastiyer—
retaining Class 2 components intgnded function of containment spp#® system evalusated-
based on the testing requi cpfnponents. (2] Preventive Actjgf: Control of haloge: (@)
CFR 50.55a for ASME Cogé Fates. and oxygen in the ggffary water to less than 0.05) _ﬁ\_/ \/A-L

0.05, ‘Rale 0.005 DDET, ;:d Y higls .: operatio alt

mgpitor and pofitrol gfxatet chemistfy during’shut down.

’f s, pefentigdOr pitting and crevice corrosion.

-u--_' Erstem CAN-O0AEr-Gvi~COntarmmMaTItS -1 tiIt
PDQMe-Sire: vy ad-throudi-the-ree-6uraee-6

itors the effects of corrosion bLys#ntrol of water
and by ISI to detect coolgg#leakage and IST to
evaluate component performang nspection
requirements of ASME Sectj { specify visual VT-2 (IWA-
5240) examination durjggfSystem leakage and hydrostatic
tests of all pressure gg®ining Class 2 components required
to operate or suggft the safety function according to Table
IWC 2500-1 gggory C-H. Based on the requirements of 10
CFR 50. or ASME Code Class 2 pumps and additional
guidejjgfs of NRC Generic Letter (GL) 89-04, IST is
BEPSubsection ISTB). () Detection of Aging Efjgets
Degradation of the component due to corrosiogge®uld
result in leakage of coolant or degradatioge#®pump
performance. However, a one-timgja#bection of
representative sample of the s3p#In population and most
susceptible locations in thae#¥stem should be conducted to
ensure that significagy®sradation is not occurring and
the component iggg#fded function will be maintained
during the extgffled period. Follow up actions are based on
the inspeghf®h results and plant technical specification.
Inspegif¥h is performed in accordance with the
cafffemnents of ASME Code. 10CFR50 Appendix B, and
ISTM standards. using a variety of

O T . S aAA Ve
G TR GATN - bl
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ENGINEERED SAFETY FEATURES
A. CONTAINMENT SPRAY SYSTEM ({Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
/
A4.1 |Pump Bowl/Casing |SS hemically | Crack ScC ASME-Sector R
reated Initiation ~-080-Bdition——1
rated and Growth Reg. Guide 1.44.
ater NRC IN 80-38.
NRC IN 84-18.
NRC IN 91-05.
NRC IN 94-63.
NRC IN 97-19.
EPRITR-105714
Plant Technical
Specifications.
DRAFT - 12 /™. /99 V A-16 *
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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}
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} Acceptance Criteria: Any relevant
1 conditions that may be detected during the leakage and
hydrostatic tests are evaluated in accordance with TWC-
3100 and acceptance standards of IWC-3400 and IWB-3516.
(7) Corrective Actions: Repairs are in conformance with
TWA-4000. replacement according to IWA-7000, and
reexamination in accordance with requirements of IWA-
2200. {8 & 9) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval '
processes, and administrative controls are implemented in
accordance with requirements of Appendix B to 10 CFR

Part 50 and will continue to be adequate for the period of
) license renewal. {10} Operating Experience: Localized
corrosion is likely to occur at flange connections where

_ uilduip of impurities can occur.
s Py Guide RG) 1 L . A_, T - i
to avoid sensitization of stainless gt€els |fmeasures to mitigate stress corrosion cracking (8CC) g
and, based on plant specificatio Stamiess steel (SS) and inservice inspection (IS])

—

inservice inspection in confo ce monitok the effects of SCC on the intended Bon of
with ASME Section XI (editién specified | contai Preventive
in 10 CFR 50.55a), Table JVC 2500-1, Ac 4 fince with the
examination category£-G for pressure | guidel 754 or
retaining welds umps. Water mitga . aloggfis, sulfates, and oxygen in
chemistry pro; based on EPRI thep water TyTess thad.e5070], apd 0.005 pprm
guidelines of TR-105714 for minimizing pottively, d opegafion, and monftor and ‘ontrol ¢
impuriji€s by monitoring and &apée chemistry durjg#fshut down, mitigate potential of
i ini N SCC. Howe ol ectent-introadustion-ot-eontarmInants
:':‘-UV.IIIW' l'ww.ﬁ%’ “‘—%*v
. AMP monit¥rs the effects of SCC on intended funcii#f of
M the pusap¥y control of primary water chemistg#fnd by
dwtectibn and sizing of cracks by ISI. Inspgsfion

examination of either the inside org#tside surface of all

d/J w / & requirements of IWC 2500-1 category (g : specifies surface
//: W welds extending 1/2 in. on eithepffide of the weld. Ina
%VZ group of multiple pumps of gyflilar design, size, function.

and service in a system, eyffmination of only one pump is

7 required. (4] Detectiongf Aging Effects: Degradation of
A -~ pumps due to SCC goff not occur without crack initiation
\[ and growth: ISI ggifftdule assures detection of cracks before

g S Fg b Wf% t::;ossoin :;znmﬁostggdﬁep;:&mm&

240098uld provide timely detection - )

5.55 Al 74 2;;922%/;;";44’
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v ENGINEERED SAFETY FEATURES
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
/ (W_
A.4.1 {Pump Bolting Cs, Loss of Corrosigh/ | NRC GL 88-05.
LAS Material Boric Acid (ASME-Sectiomr 38
W: ~-1989-Editiorr—
NRC IN 86-108 S8,
Plant Technical
Specifications.
A5.1 [Valves (Hand, |Bodyand SS Local Loss of | Pi andtASME-Seetierr 2T
Control, Bonnet Material Crevic ~1o8e-EuoT
Check, and Corrogitn |ASME OM Code-
Motor- 1990, Appendix 1
Operated and Subsection
Valves) (in ISTC.
Containment NRC GL 88-04.
Spray System) > NRC GL 96-05.
NRC IN 84-18.
NRC IN 88-70.
NRC IN 84-63.
NRC IN 98-23,
EPRI TR-105714
Plant Technical
Specifications. \

DRAFT - 12/06/99
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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
of eracks. Surface examination of welds is condu
during each inspection interval. (6) Accep ia:
Any SCC degradation is evaluated in acc ce with IWC-
3100 by comparing ISI results with cceptance
standards of IWC-3400 and IWC, . (7] Corrective
Actions: Repairs are in €0, ce with TWA-4000,
replacement accordi A-7000, and reexamination in
accordance with ements of [WA-2200. (8 & 9)
i and Administrative Controls: Site
QA pr . review and approval processes, and
a trative controls are implemented in accordance
will continue to be adequate for the period of license
renewal. (10) Operating Experience: Altho
pressure boundary piping of PWRs bav not been
found to be affected by SCC beca ow dissolved oxygen
Jevels. potential of SCC exig m inadvertent
introduction of contargjpeits into the primary coolant
system (IN 84-18 has been observed in safety
injection 1i 97-19 and 84-18), charging pump casing
claddi s 80-38 and 94-63), and instrument nozzles in
injection tanks (IN 91-05].
Same as effects of Corrosion/Boric Acid as effects of Corrosion/Boric Acid Wastage on No
Wastage on containment spray system containment spray system bolting (A.1.4).
bolting (A.1.4]).
< N
nservice inspection is in conformance Yes.
with ASME Section XI {edition specifi meagures to mitigate crevice or pitting corrosion Element 4
in 10 CFR 50.55a), Table IWC 2500-1. comBination of inservice inspection (IS} and ce should be
examination category C-H for pressure | testing (iST) to monitor the effects of corrosi n the further
retaining Class 2 components; and nded function of containment spra ponents. evaluated
based on the testing requirements of 10 tive Actions: Control of ens, sulfates, and
CFR 50.55a for ASME Code Class 2 oxygen in the primary water to 1 0.05, 0.05, and
valves, staff guidelines of NRC Generic 0.005 ppm, respectively, durjpf operation. and monitor
Letter (GL) 89-04 regarding the scope of | an control of water chergj during shut ate
inservice testing {(IST), and information 3 itting evice corrosi ;
in NRC IN 88-70 regarding scope and i t
testing of safety-related check valves, i
and GL 96-05 regarding safety-rela
motor-operated valves, 15T is
performed in accordance with ASME
Subsection IWV (Operation and
Maintenance Code Appendix I and :
Subsection ISTC), to ensure that the e effects of corrosion by ISI to detect coolant I and
changes in design-basis performance of to evaluate component performance. on
safety-related valves resulting from uirements of ASME Section XI spegj ual VT-2 (IWA-
degradation can be identified and 5240) examination during syst ge test and
managed. ‘Water chemistry program for drostatic test of all pr ctaining Class 2
minimizing impurities by monitoring omponents req rate or support the safety
and maintaining water chemistry function. accorgy Table IWC 2500-1 category C-H.
conditions based on guidelines of EP Based on uiremnents of 10 CFR 50.55a for ASME Code
;!'R- 105714 for primary water C es and additional guidelines of NRC GLs
chemistry.
/2
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ENGINEERED SAFETY FEATURES
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

43

Structure and Region of Environ- Aging Aging -
Item | Component Interest Material ment Effect echanism References
AB5.1 |Valves (Hand, |Body and SS ~Chemically | Crack SCC “ASME Secwen 3t |
Control, Bonnet Ireated Initiation o8 Eanpn
Check, and Borated  |and Growth Reg, Guide1.44- /4
Motor- Water NRC IN 84-18.
Operated NRC IN 88-02.
Valves) (in NRC IN 97-19,
Containment EPRI TR-105714.
Spray System) Plant Technical
TWP
' »
DRAFT - 12/06/82
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A.

ENGINEERED SAFETY FEATURES
CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Existing

Evaluation and Technical Basis

Further
Evaluation

Aging Management Program {AMP)

inservice inspection in confgeb

impurities 3
aipthg water chemistry
based on guidelines of EPRI

with ASME Section XI (edstfon specifiedy

89-04 and 96-05, IST is performed in accordance wi
ASME Subsection WV (OM Code Appendix I and
ISTC). (4) Detection of Aging Effects: Degra of the
component due to corrosion would resulgjffleakage 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 intended ion will be maintained during
the extended peri llow up actions are based on the
inspection res and plant technical specification.
Inspection j ormed in accordance with the
i ts of ASME Code, 10CFR50 Appendix B, and
tandards, using a variety of nondestructive

ques. Selection of susceptible locations is
severity of conditions, time of service, and lowest d
margin. {5} Monitoring and Trending: System
is conducted prior to plant startup foll
outage, and hydrostatic test at or near
inspection interval. The results of,
should be used to dictate the
inspections. (6} Accep
conditions that may b
hydrostatic tests
3100 and a
for Class
servi
T

ge test
refueling
of each
-time inspection

cted during the leakage and
uated in accordance with IWC-
standards of IWC-3400 and IWB-3516
ponents. {7) Corrective Actions: Prior to
ective measures are needed to meet the
ents of IWB-3142 and IWA-52
- TEpAIr acCor
7000. (8 & 9) Confirmation Process and
Controls: Site QA procedures, review
processes, and administrative
accordance with requi
Part 50 and will
license

(e}

ppendix B to 10 CFR
to be adequate for the period of
0) i i Corrosion has
ed in guide rings of relief valves (IN 98-23) and
pump casing (IN 94-63).

tion

are implemented in

easures to mitigate stress corresion cra
inless steel (SS) and combination of inservi
pection (IS]) and inservice testing {
ects of SCC on the intended fi >
y system components. [
ion of material-
tory Guide
Cgntrol of
ter to
d

onitor the
containment
Actions:
pliance with the guidelines of

.44 prevents or mitigates SCC.

. sulfates. and oxygen in the primary
0.05, 0.05, and 0.005 ppm, respectively,
peration, and monitor and control of water

Sel

However. inadvertent introduction of con
the coolant system can occur e

the boric acid, or inf
spent fuel

ts in
ugh the free surface of
ormation Notice (IN) 84~18]. or

om the sump. The AMP must therefore rely

No

fro! v
TEE JAANTTL 1 AR EVALATT 77 g
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ENGINEERED 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.5.2 |Valves (Hand, }Bolting cs, Air, Loss of Corrosion/ | NRC GL 86-05.
Control, LAS Leaking Material Boric Acid | ASME Section X1,
Check, and Chemically Wastage 1989 Edition.
Motor- Treated NRC IN 86-108 S3,
Operated Borated Plant Technical
Valves) (in Water Specifications.
Containment '
Spray System)

A.6.1 [{Valves (Hand |Body and cs pir 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 ERGINEERED SAFETY FEATURES

A.

CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Aging Management Program {AMP)

Existing

Further

Evaluauon and Technical Basis Evaluation

under category C-F, surface exggff

the period. (6} Acceptance Cgj

pressure boundary piping of PWR
found to be affected by SCC bt

[N 97-19).

upon ISI in accordance with ASME Section XI to detec
possible degradation. (3) Parameters Mo
The AMP monitors the effects of SCC on the igigst ed
function of the valves by detection and sizj
ISI. Inspection requirements of Table J

C-G specify for all valves in each gj

tored gcteq:

of cracks by
2500-1. category
g run examined
ation of either the
inside or outside surface of elds extending 1/2 in. on
either side of the weld. [l group of multiple vaives of
1 similar design. size, ffiction, and service in a system.
examination of ogjffone valve is required. (4) Detection of
Aging Effectsgf#esradation of valves due to SCC can not
occur withge® crack initiation and growth: ISI schedule
assurcgifftection of cracks before the loss of intended
ngf®n of the valves. (5) Monitoring and Trending:

provide timely detection of cracks. All welds are inspegy®
cach inspection period from at least one valve in &g

group with similar design and performing !
functions in the system. Vis exam )
only when the valve is disassembled_jg
repair, or volumetric examinationg

maintenance,

t at least once during
a: Any SCC degradation is
evaluated in accordancegp®h IWC-3100 by comparing ISI
results with the accggifnce standards of IWC-3400 and
TWC-3515 for sygffice examination of welds in Class 2
valves. (7) ective Actions: Repairs are in conformance
with TWag#000 and replacement according to IWA-7000. (8
& QP nﬁnnatwnhm and Ad:mmstmtwe Oonzrob.

administrative controls are implemented in accorda.n
with requirements of Appendix B to 10 CFR Part 5080
will continue to be adequate for the penod of li
renewal. {10) Operating Experience: A ~.23 the primary
- generally not been
of low dissolved oxygen
levels and control of prigge# water chemistry, cracking
has occurred in safetg#fjection lines (IN 87-19 and 84-18).
internal bolting jgg#¥ing check valves (IN 89-02), and
safety-relatedg®S piping systems which contain
oxygenap®, stagnant, or essentially stagnant borated

is required

Se

Same as effects of Corrosion/Boric Acid
Wastage on containment spray system
bolting {A.1.4].

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

Flant specific aging management

program.

evaluated.

Plant specific aging management program is to be Yes,

no AMP

V A-23
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v ENGINEERED SAFETY FEATURES
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging VY
Item | Component Interest Material ment Effect echani _References
A.7.1 |Containment |Bonnet/Cover, |CS, Chemically |Loss of Crevice agdiASME-Sectiorr X
thru Spray Heat Tubing, S8 Treated Material Pitting L1080-Bditionr—
A.7.4 |Exchanger Shell, rated - Corrosi ASME OM S/G. Pt
(Serviced by Case/Cover ater; and - 2.
Closed Cycle Closed Cycle NRC GL 89-13.
Cooling Water) Cooling EPRI TR-105714.
Water Plant Technical
[Treated pecifications.
Water) w
V A-24
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v ENGINEERED FEATURES
A. CONTAINMENT SYSTEM (Pressurized Water Reactor)

temperature monitors in componen

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; performance
testing in accordance with ASME OM

closed-cycle cooling water system is
performing its function acceptably:
water chemistry control program bas
on EPRI TR-105714 for primary water
and plant technical specifications for
cooling water.

Standards and Guides, Part 2 to ensure
that the heat exchanger serviced by the |

cooling system:; inservice inspection in imize exposure to aggressive environments, ang

ontrol of water chemistry and cooling water chemis 0
Elg’ormancc testing in accordance with ASME O}
Stahdards and Guides, Part 2 provides assuraps€ that the
t exchanger serviced by the closed-cyclegboling water
tem is performing its function acceptaily. If adequacy
cooling water chemistry control cangfot be confirmed,
implement Action III of GL 89-13 to jfclude inspection and
tenance program to ensure thfit corrosion, erosion,
protective coating failure cggfnot degrade the )
ormance of safety-related#ystems serviced by closed-
‘cle cooling water. {2} Prgg e Actions: Use of
ppropriate materials, lfng or coating to protect the
underlying metal s es, and control of primary water
chemistry and coolffg water chemistry to minimize
exposure to aggrgfsive environment. The parameters
monitored incjfde halogens, sulfates, oxygen. and pH in
the primary#ater, and in addition to these, dissolved
copper agfl iron, and suspended solids, in the component
coolingsater. (3) Parameters Monitored/ Inspected: The
[#Mmonitors the effects of corrosion by surveillance
pefcram to detect coolant leakage and inservice testing to

aed UL LAILIC, Derioriall . P RPI Ttk e

d

monitored are directly related to corrosion, e.g.. dissolvg
iron and copper, and by detection of leakage by tempeg#
monitors, in the component cooling system. Also,
inspection requirements of ASME Section XI spgf€ify visual
VT-2 (IWA-5240) examination during system J#akage test
and hydrostatic test of all pressure retainingClass 2
components required to operate or suppgfl the safety
function, according to Table IWC 2500, category C-H.
Performance testing is conducted ingccordance with

Degradation of component due jf corrosion would result in
leakage of coolant or degradg#on of component
performance. Monitoring gfftemperature and suspended
solids would detect the giffstence of corrosion: extent and
schedule of inspectiongdfesting assure detection of
corrosion before thefoss of intended function of the
component. (5) Mghitoring and Trending: Results from -
performance tggfs to verify the heat transfer capabilities
are trended. Miso, based on the recommendations of NRC
GL 89-13 gffits equivalent, if adequacy of cooling water

é////ﬁ’/ﬂ% ASME OM S/G. Part2. (4) Detectigfof Aging Effects:
(se%

chem control can not be confirmed, implement Action
I of G 83-13 to include inspection and maintenance
prggfam for closed-cycle cooling water system to ensure

Bt corrasian rasio - - o o

ot degrade the performance of safety-related systegps
serviced by closed-cycle cooling water. (6) Acgagpefince
Criteria: Heat exchanger performance Tesults are
evaluated in accordance with the geflielines of ASME OM
S/G Part 2. Results of Sectjgw ] leakage tests are evaluated
in accordance with IWG##100 and acceptance standards of
TWC-3400 and I'3@##*35516 for Class 2 components.

ectips®ictions: If the heat

|~ Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Detection of reactor coolant leakag G STV e i AP No

S AT T T T T AT

P

e

UM TRLHLNICA Wng% _

V A-25 DRAFT - 12/06/99



\4

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

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
A.7.1 - {Containment |Bonnet/Cover, |CS, hemically |Loss of General NRC GL 89-13.
thru Spray Heat Tubing, S8 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
ater {(Raw Experience
Water) NRC IN 81-21.
NRC IN 85-24.
NRC IN 85-30.
NRC IN 86-96.
NRC IN 84-03.
DRAFT - 12/06/99 V A-26
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A.

ENGINEERED SAFETY FEATURES
CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)

Existing
Aging Management Program {AMP)

Evaluation and Technical Basis

Evaluation

Further

- -

equal
are taken in accordance with OM S/G Part 2.
evaluation and appropriate corrective actig

{8 & 9) Confirmation Process apgeftimi a
i i approvalpromssand

xmplemented in accordance

The program relies on preventive
measures to mitigate corrosion by
monitoring and control of water
chemistry to minimize exposure to
L 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. Water chemistry control
program based on EPRI TR-105714 for
imary water and plant technical
ecificptions for cooling water.

{W
M W

ﬂ/
,Wﬁ/é

d control of water chemistry to minimize exposure
ggressive environments, and staff recommenda
eric Letter (GL) 89-13 or an equivalent pr:
ce that open-cycle cooling water
compliance with General Design C
ce requirements. Guid
(a) gurveillance and con

of
provide
isin
and Quality
of GL 89-13 include
iofouling, (b) test program
bilities, (¢) routine inspection
to ensure that corrosion.
coating failure, silting, and biofouling,
e the performance of safety-related systems
open-cycle cooling water, {d) system walkdown
ion to ensure compliance with licensing basis, and

ergsion, prote
not de;

practices and procedures. (2) Preventive Actions: The
component is constructed of appropriate mat

of secondary side water chemistry, and lini
protect the underlying metal surfaces fro,
aggressive cooling water environmen!
cooling water system is continu
treated with biocide whenev
fouling species exists. (3
Inspected: The AMP
surveillance p:
inservice testj
Based o
coo!

ntrol
ting
exposed to
ed on GL 89-13

chlorinated or
e potential for biological
Monitored/

rs the effects of corrosion by
to detect coolant leakage and
o evaluate component performance.
mmendations of GL 89-13 or its equivalent,
ter system is inspected for biofouling organisms,
ent, protective coating failure. and corrosion: an

component performance evaluation to ensure
blockage or excessive fouling accumulation
{4) Detection of Aging Effects:
due to corrosion would result in
degradation of component
schedule of inspection/t
corrosion before the
component. (5)
performan
trended.
relat
a

ot exist.
of component
of coolant or
ce; extent and
g assure detection of
of intended function of the
and Trending: Results from
to verify heat transfer capabilities are
Acceptance Criteria: Any relevant conditions
corrosion or leakage are compared to established
ble limits. Maximum levels for various impurities

No

== AAR0T7L 77
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=
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ENGINEERED 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.7.1 [Containment {Bonnet/Cover, |CS, 'Ehemically Buildup of |Biofouling | Same as effect of
thru Spray Heat Tubing, Ss Treated Deposit general and
A.7.4 |Exchanger Shell, Borated microbiologically
(Serviced by Case/Cover Water; and influenced
Open Cycle Dpen Cycle corrosion on
Cooling Water) Cooling containment
Water (Raw spray heat
Water) exchanger
components
{(A.7.1-A.7.4).
A7.3 |{Containment |[Shell, cs, Air, Loss of Corrosion/ | NRC GL 88-05.
thru Spray Heat Case/Cover, LAS Leaking Material Boric Acid |ASME Section XI,
A.7.5 |Exchanger (External Chemically Wastage of | 1989 Edition.
Surfaces); Treated Externmal |NRC IN 86-108 S3.
Bolting Borated Surfaces |Plant Technical
Water ’ Specifications.
. ~
DRAFT - 12,+6/99 V A-28




Same as effect of Corrosion/Boric Acid
Wastage of Item D1.1.7 Bolting for
 flange connections in Items D1.1.1 thru
D1.1.5

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

v ENGINEERED SAFETY FEATURES
A. CONTAINMENT SPRAY SYSTEM (Pressurized Water Reactor)
Existing : Further
Aging Management Program (AMP) ‘Evaluation and Technical Basis Evaluation

are specified. {7) Corrective Actions: If the heat
fails to perform adequately, corrective actions are
Root cause evaluation is performed when acceptal llmits
are exceeded or leakage is detected. (8 & 9) Coi;
Process and Administrative Controls: Site ures,
review and approval processes, and a jffrative
controls are implemented in accordanceg¥ith
requirements of Appendix B to 10 C 50 and will
continue to be adequate for the pe of license renewal.
{10) Operating Experience: Si cant microbiologically
influenced corrosion [NRC Inf tion Notice (IN) 85-30],
failure of protective coa 85-24). and fouling (IN 81-
21, 86-96) has been o in a2 number of heat
exchangers. Although AMP provides an effective means
to manage the effi f corrosion on the intended function
of heat exchangeggfesults of service water system
operational ) ce inspections (IN 94-03) indicate
that deficien =

Same as effect of general and Same as eﬁect of general and microbiologically mﬂuenced 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/Boric Acid Wastage of Itern No

V A-29
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B Standby Gas Treatment System (Boiling Water Reactor)

B.1

B2

B.3

B4

Ductwork and Dampers

Electric Heatef

Filters

B.3.1 Filter Housing and Supports
B.32 Charcoal Absorber Filter
B.3.3 . Elastomer Seals

Fan

V B-1
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B 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 controls. 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).

V B-3 DRAFT - 12/06/99



v ENGINEERED SAFETY FEATURES
B. STANDBY GAS TREATMENT SYSTEMS (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
B.1 Ductwork and {Internal and |Carbon steelinternal: Loss of General NRC Reg. Guide
dampers external ccasional } Material Corrosion | 1.52.
surfaces sure to NRC IN 82-43.
oist Air;
ernal: N
bient
lant Air
nviron-
ment
B.1 Ductwork and |internal and _|Carbon steelfnternal: Local Loss of | Crevice NRC Reg. Guide
dampers external Dccasional |Material Corrosion | 1.52.
surfaces NRC IN 82-43.
B.1 Ductwork and |Intermal and |Carbon steel] Local Loss of | Pitting NRC Reg. Guide
dampers external Material Corrosion | 1.52.
surfaces NRC IN 82-43.
B2 Electric Heater | Housing Stainless [Dccasional | Crack Stress
steel pxposure to | Initiation Corrosion
Moist Air |and Growth |Cracking
d
ntrained
purities
t elevated
femperature
B.3.1 |[Filters Filter housing | Carbon and [nternal: Loss of General- | NRC Reg. Guide
and supports |stainless Pccasional |Material Corrosion | 1.52.
: steel NRC IN 82-43.
B.3.1 |Filters Filter housing {Carbon and [nternal: Local Loss of | Crevice . NRC Reg. Guide
and supports |stainless Pccasional |Material Corrosion {1.52.
steel ure to NRC IN 82-43.
oist Air;
xternal:
pmbient
Plant Air
nviron-
Eent
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v ENGINEERED SAFETY FEATURES
B. STANDEY GAS TREATMENT SYSTEMS (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

NRC Reg. Guide 1.52 recommends
operation of the Standby Gas Treatment
System (SGTS) at 70% relative humidity
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.

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

Yes.
No generic
AMP

on Item B.1, Ductwork and Dampers.

Same as the effect of general corrosion |

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

No generic
AMP

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

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

No generic
AMP

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.

Yes.
No generic
AMP

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

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

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

Yes.
No generic
AMP

V B-5
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v ENGINEERED SAFETY FEATURES
B. STANDBY GAS TREATMENT SYSTEMS (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B.3.1 [Filters Fliter bousing | Carbon and {nternal: Local Loss of | Pitting NRC Reg. Guide
. and supports |stainless Peccasional |Material Corrosion |1.52.
steel sure to NRC IN 82-43.
oist Air:
ernal: -
bient
lant Air
nviron-
fnent
B.3.2 |[Filters Charcoal Activated Decasional |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 Pccasional |Changes in |[Elastomer
Seals (neoprene sure to | Hardness, Degrada-
and similar Moist Air |Compres- tion
materials) sion
Strength, and
other
Physical
Properties
B4 Fan Internal Carbon steelDccasional |Loss of General NRC Reg. Guide
components sure to | Material Corrosion | 1.52.
NRC IN 82-43.
B4 Fan Internal Local Loss of | Crevice NRC Reg. Guide
components Material Corrosion | 1.52.
NRC IN 82-43.
B4 Fan Internal Local Loss of | Pitting NRC Reg. Guide
components Material Corrosion |1.52.
NRC IN 82-43.
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v ENGINEERED SAFETY FEATURES
B. STANDBY GAS TREATMENT SYSTEMS (Boiling Water Reactor)

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Same as the effect of general corrosiol 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.1, Ductwork 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 SGTS 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.1, Ductwork and Dampers. programs will be evaluated. : No generic
AMP
Some as the efject of general corrosion | Plant-specific preventative maintenance and inspection | Yes.
on Item B.1, Ductwork and Dampers. programs will be evaluated. No generic
i AMP

V B-7

DRAFT - 12/06/99



C. Containment Isolation Components

Cl1

c2

c3

C4

C5

c6

Personnel Hatch

C.1.1

C.1.2

C.13

Hatchway
Inner Door

Outer Door

Equipment Hatch

c21

Cc.2.2

Mechanical (pipe) Penetrations

C3.1

.C.32

C.3.3

C.34

C.3.5

Hatchway

- Cover Plate

"Sleeve

Seal
Closure Plate
Anchors

Fasteners

Electrical Penetrations

C4.l

C4.2

C4.3

C44

Sleeve
Header Plate
Seal

Anchors

Fuel Transfer Penetrations

C.5.1 Sleeve

C5.2 Closure Plate
C.5.3 Anchors
Purge/Vent

vV C-1
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Cé6.1 Seal

C7 Leak Testing (Penetration, Integrated, & Isolation Valve Leak Test
Systems)

C.7.1 Mechanical Penetrations
C.72 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
C9 Isolation Barriers - Valves (PWR, in Lines for Emergency Core

Cooling Systems, Feedwater, Auxiliary Feedwater, Main Steam, and
" Blowdown Piping)

C.8.1 Body
C.92 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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o3 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 Radjoactive-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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ENGINEERED SAFETY FEATURES

. G CONTAINMENT ISOLATION COMPONENTS

.} Structure and Region of Environ- Aging Aging .

Item Component Interest Material ment Effect echanism References
C.1.1 Personnel Hatchway, Carbon steellir Loss of General ASME Code
thru Hatch Inner Door, {Coating) Pccasional |Material Corrosion |Section XI. 1992
C.1.3 Outer Door Leaking Edition.

Borated - 10CFR 50
Water Appendix J.
[PWRSs) or Regulatory Guide
Dxygenated 1.54,
Water ANSI 101.2.
[BWRs) ANSI 101.4.
Operating
Experience
NRC IN 89-79.
DRAFT - 12/06/99 vV C4
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ENGINEERED SAFETY FEATURES

C. CONTAINMENT ISOLATION COMPONENTS
Existing ‘Further
__Aging Management Program {AMP) Evaluation and Technical Basis Evaluation
Implementaﬂon of periodic inspections | (I) Scope of Program: The program relies on periodic

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 requiremeénts 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.

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 Monitored/
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 Criteria: Any
significant degradation is reported and evaluated in
accerdance with ASME Subsection IWE-3500. Acceptance
criteria for coatings are stated in ANSI 101.2 and 101.4. (7,
8 & 9) Corrective Actions, Confirmation Process and
Administrative Controls: Site corrective actions program,
QA procedures, site review and approval process, and
administrative controls are implemented in accordance
with Appendix B to 10 CFR Part 50 requirements and will
continue to be adequate for license renewal. (10) Operating
Experience: 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

VvV C-5
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v ENGINEERED SAFETY FEATURES
C. CONTAINMENT ISOLATION COMPONENTS
Structure and Region of Environ- Aginig
Item Component Interest Material ment Effect
C.1.1 |Personnel Hatchway. Carbon steelpir: Attrition,
thru Hatch Inner Door, {Coating) [ccasional |Loss o
C.13 Quter Door Leaking Material
Borated
Water
[PWRs) or
Dxygenated 1.54,
ANSI 101.2.
ANSI 101.4.
C.2.1, |Equipment Hatchway, Loss of General ASME Code
C.22 }Hatch Cover Plate Material Corrosion |Section XI, 1992
Edition.
10 CFR 50
pendix J.
tory Guide
1.5%,
ANS 101.2.
1101.4.
C.2.1, |Equipment Hatchway, Carbon st ir; Attriyjon, Wi Code
C.2.2 |Hatch Cover Plate (Coating] Peccasional |Loss \ tion XI, 1992
[Leaking Material / Edition.
Borated \l[‘/ 0 CFR 50
Water Appendix J.
[PWRs) or Regulatory Guide
Dxygenated 1.54,
Water : ANSI 101.2.
[BWRs) ANSI 101.4.
C.3.1, {Mechanical Sleeve, Carbon ir; Loss of General ASME Code
C.3.3, |(pipe) Closure Plate, |Steel [glcusional Material Corrosion |Section X1, 1992
C.3.4, |Penetrations |Anchors, (typically [eaking Edition.
C.3.5 : Fasteners, A516, Gr 70) Borated 10CFR 50
Water Appendix J.
[PWRs) or Regulatory Guide
. Pxygenated 1.54,
Water ANSI 101.2.
[EWRS) ANSI 101.4.
C.32 }|Mechanical Seal Elastomers [nternal: Changes in |Elastomer |ASME Code
{(pipe) Decasional | Hardness, Degrada- |Section XI,
Penetrations oist Air; ]Compres- tion 1992 Edition.
E:x::mal: sion 10 CFR 50,
ambient Air] Strength, and Appendices B & J.
other
Physical
Properties
DRAFT - 12/06/4" VvV C-6
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v ENGINEERED SAFETY FEATURES

designed and evaluated for specific

. |lifetimes within the initial 40-year
licensing period under 10 CFR 50,
Appendix B. A similar evaluation is’
needed for the additional license
renewal time period. During the initial
40-year licensing period, the aging
management program consists of
periodic visual inspections and pressure
leakage rate tests in accordance with
ASME Section XI, Subsection IWE. A
visual examination of the containment
vessel pressure retaining boundary is
required prior to each 10 CFR 50,
Appendix J, Type A leakage rate test.

inspections to detect degradation of the containment
isolation components and leak-rate testing to manage
leak-tight integrity of the containment pressure
boundary. (2} Preventive Actions: The program does not
address prevention of component degradation, but instead
focuses on its timely detection. Preventative actions are
provided by routine plant-specific maintenance
procedures. (3) Parameters Monitored/ Inspected:
Periodic inspection in accordance with ASME Section XI,
Subsection IWE monitors seal integrity of isolation
components and leak rate tests verify the leak-tight
integrity of the containment pressure boundary.

{4) Detection of Aging Effects: Pressure and leakage rate
tests detect the presence of leaks through the containment
boundary components. including the elastomer seals.

{5) Monitoring 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
required further evaluation in accordance

C. CONTAINMENT ISOLATION COMPONENTS
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
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 as for the effect of General Same as for the e_ﬁect 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 efect of General Same as for the e_ﬁ“'ect 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), tnner door (C.1.2), and | (C.1.3).
outer door (C.1.3).
Elastomeric components have been (1) Scope of Program: he program relies on periodic No

VvV C-7
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v ENGINEERED SAFETY FEATURES
C. CONTAINMENT ISOLATION COMPONENTS
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
C4.1, |Electrical Sleeve Carbon Air; Loss of General ASME Code
C.4.2, |Penetrations }{Header Plate |Steel Dccasional {Material Corrosion |Section XI, 1992
C4.4 Anchors (typically Feaking Edition.
A516, Gr 70} Borated 10CFR 50
Water Appendix J.
[PWRs) or Regulatory Guide
Dxygenated 1.54,
Water ANSI 101.2.
[BWRs}) ANSI 101.4.
C.4.3 |Electrical Seal Elastomers Air; Changes in |Elastomer |ASME Code
Penetrations ) Decasional |Hardness, Degrada- |Section XI,
L eaking Compres- tion 1992 Edition.
Borated sion 10 CFR 50,
Water Strength, & Appendices B and
[PWRs) or |Physical J.
ﬂ[kygcnated Properties
¢ 4
C51 |Fuel Transter |Sleeve, Carbon Toss of General =
thru Penetrations {Closure Plage, |Steel Materi Corrosion
C.5.3 Anchors (typically i
A516, Gr 70) Bordted
f/£ 5. i
SE= Va:"%
| /
C.6.1 |{Purge/Vent Seal Changesin \Elagto:
Hardness -
Compres- tion
Propylene sion
Strength, &
Physical
Properties
C.7.1 |Leak Testing |Mechanical Carbon Loss of General ASME Code
C.72 |Penetration Penetrations, |Steel Material Corrosion |Section XI, 1992
Sleeves {typically Edition.
A516, Gr 70) 10CFR 50
Appendix J.
Regulatory Guide
1.54,
ANSI 101.2.
ANSI 101.4.
DRAFT - 12/06/99 vV Cc-8
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Corrosion on personnel hatch
hatchway (C.1.1). inner door (C.1.2). and
outer door (C.1.3).

hatch hatchway (C.1.1). inner door {C.1.2}, and outer door
(C.1.3).

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, Confirmation Process and Administrative
Controls: Site corrective actions program, @A procedures,
site review and approval process, and administrative
controls are implemented in accordance with Appendix B
to 10 CFR Part S0 requirements and will continue to be
adequate for license renewal (10) Operating Experience:
_ 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 4 hatch hatchway (C.1.1), inner door (C.1.2), and outer door
Thatchway (C.1.1), inner door (C.1.2}, and | (C.1.3).
outer door (C.1.3).
Same as for the ef'ect 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 50.48.
Same as for the efject 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 e_ﬁ‘-'ect of elastomer degradation on Item No
degradation on Item C.3.2 mechanical | C.3.2 mechanical (pipe) penetration seals.
(pipe) penetration seals.
Same as for the effect of General Same as for the effect of General Corrosion on personnel | No

vVCe-se
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v ENGINEERED SAFETY FEATURES

C. CONTAINMENT ISOLATION COMPONENTS
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
C.7.3 |Leak Testing |[Seal Elastomers Changes in {Elastomer [ASME Code
Penetration Nitrile, Hardness Degrada- |Section XI.
Ethylene Compres- tion 1992 Edition.
Propylene sion 10CFR 50,
Strength, & - Appendices B and
Physical J.
Properties W
A -
C.8.1, |BWR Isolation | Body. Carbon Loss of Gen ASME Section XI, 5 ,_/‘:' e
C.82 |{Barriers— Bonnet Steel, 3 Material Crevice, 1989 Egdition.
Valves ‘|Low-Alloy [Khemically and Pitting O e~
{in Lines for Steel eated Corrosion | 1990, Appendix I
Emergency genated and Subsection
Core Cooling ater or . >
Systems, team up to 10CFR 50
Feedwater, C: M%L/
Main Steam)], tside EPRITR- 15.
urface: Air NRC GL 89-04.
NRC GL 90-06.
NRC GL 86-05.
NRC IN 88-70.
Plant Technical
Specifications.
DRAFT - 12/06/99 VvV C-10



v ENGINEERED SAFETY FEATURES
C. CONTAINMENT ISOLATION COMPONENTS

Existing Further

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Same as for the effect of elastomer Same as jor 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.

Water chemistry program based on E SITSTOPE OF Progrunmr-Finrprogremselies-omrproyertihr—bYes,

guidelines of TR-103515 and { measures to mitigate crevice or pitting corrosion ang ~~~"| Element 4
implemented through the plant cobmation of inservice inspection (ISI) and jns€tvice should be
technical specifications for minimizing | testing (IST) to monitor the effects of corrgstfn on the further
impurities by monitoring and fitended function of emergency core oai ng system evaluated
maintaining water chemistry «{| components. (2) Preventive Actjpr M.ltigatxon isby

onitoring and control of wabér chemistry to minimize
ncentration of corrosiye? purmw by following EPRI :-Z
elines of TR-1035#57and implemented through the e

t technical speefiications. ({3) Parameters Monitored /’\ZZ’/ZT

conditions; inservice inspection in
conformance with ASME Section XI
(edition specified in 10 CFR 50.55a),
Table IWB 2500-1, testing category B-P

for pressure retaining Class 1 < heAMP monitors the effects of corrosjorrby
components; and Table IWC 2500-1, 161 to detpef’Coolant leakage and IST to evalug .
examination category C-H for pressure om '4 pfent perfonna.nce Ins etINscquifements of

retaining Class 2 components: and Bl Section.SC-epetiy=vinved] /v' L e
based on the testing requirements of 10 :Z— ation dunng systemn leahmgadt@st and hydrostg ghie”
CFR 50.55a for ASME Code Class 1 and 2 | Yest of all pressure retaining Class 1 components "
valves, additional staff guidelines of apeording to Table IWB 2500-1 category B-P; axid pressure
NRC Generic Letter (GL) 89-04 regarding taining Class 2 components requxre perate or

the scope of inservice testing IST), and | fupport the safety function, accorgingto Table IWC 2500-1

information in NRC IN 88-70 regarding ¥ category C-H. Based on the regess '- ents of 10 CFR 50.55a
scope and testing of safety-related check | Yor ASME Code Class 1 apd2 valves and additional
valves, and in GL 96-05 regarding idelines of NRC GLg.89<04 and 96-05, IST is performed in

safety-related motor-operated valves, ccordance with ASME Subsection IWV (OM Code

IST is performed in accordance with < Appendix I aggrSubsection ISTC). {4) Detection of Aging
ASME Subsection IWV (Operation and  \Effects: Defradation of the component due to corrosion
Maintenance Code Appendix I and )woul rfsult in leakage of coolant or degradation of

Subsection ISTC), to ensure that the omfoonent performance. However, a_ope-time. inspectign
changes in design-basis performance of /| of Tepresentative sampie of the systeri population; and
safety-related valves resulting from most susceptible locations in the system should be 2
degradation can be identified and conducted to ensure that significant degradation wriot
managed. Also, the integrity of the . occurring and the component intended functiefi will be
containment isolations valves is maintained during the extended period. jaspection is
verified in Type C leak rate tests in performed in accordance with the req fements of ASME

Code, 10CFR50 Appendix B. and A standards using a
variety of nondestructive techgifues including visual,
ultrasonic, and surface techpites. (5) Monitoring and
Trending: IS1/1ST schedule “of ASME Section XI should
provide for timely deteftion of corrosion. System leakage
test is conducted, pfior to plant startup following each
refueling outgg€; and hydrostatic test at or near the end of
each inspaction interval. The results of one-time
inspecti6ri should be used to dictate the frequency of future
inspctions. (6) Acceptance Onterm. Anyrelevant
phditions that may be d ed.d g-she-enipsexrt
“hydro UCtostsarecvaluatedinaccordance hPRC-
3100 and acceptance standards of ~840C0 and IWC-3516
for Class 2 components. Apy-v fence of aging effects or
unacceptable tegrEevaluated. (7] Corrective Actions:
Prior to sereffe,

S T CHATTEL /! 572 /;4/44/4 = 444
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v ENGINEERED SAFETY FEATURES
C. CONTAINMENT ISOLATION COMPONENTS
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
/M \ _
BWR Isolation jBody, Carbon Crack scC NUREG-0313, Rev.
Barriers— Bonqnet Steel, Initiation 2.
Valves Low-Alloy and Growth NRC GL 88-01.
{in Lines for Steel ASME Section XI,
Emergency 1989 Edition.
Core Cooling 10CFR 50
Systems, Appendix J.
Feedwater, BWRVIP-29.
Main Steam). EPRI TR-103515.
& r'd L%
J
//7
5 7
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ENGINEERED SAFETY FEATURES
CONTAINMENT ISOLATION COMPONENTS

— Existing
Aging Managmmt Progam {AMP)

Further
Evaluation

el

Evaluation and Technical Basis

Program delineated in NUREG-

Rev. 2 and implemented through NRC
Generic letter {(GL) 88-01, and inservice
inspection in conformance with ASME
Section XI (edition specified in 10 CFR
50.55a), Table IWB 2500-1, examination
categories B-M-1 and B-M-2 for Class 1™
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 mini

the potential of crack injtiation and X
growth. 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.

(1) Scope of Program. The prdgram includes unpluncnting
counter measures to paitigate stress corrosion cracking

SCC) of s o-steel (SS) and combination of inservice
pectio! ¢ monitor SCC and its effects on the
tended on of valves. NUREG-0313 and GL 88-01,

pectively, describe the technical basis and stafl

idance regarding mitigating IGSCC in BWRs.

(2] Preventive Actions: Mitigation of IGSCC is by selection

terial considered resistant to sensitization and

IG$CC. e.g.. low-carbon grades of cast SSs and weid metal,
jth a maximum carbon of 0.035% and minimum 7.5%

by implementing the inspection schedule, methods,
personnel, sample expansion, and leak detection
requirements of GL 88-01. In a group of multiple valves of
similar design, size, function, and service in a system,
exarhination of only one valve is required. Coolant water
chemistry is monitored and maintained in accordance
with the EPRI guidelines in BWRVIP-28 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-3100 by comparing ISI results
with the acceptance standards of IWC-3400 and IWC-3515.
(7) Corrective Actions: Repair is in conformance with
IWA-4000 and replacement is in accordance with IWA-
7000. (8 & 9) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval
processes, and administrative controls are implemented
in accordance with requirements of Appendix B to 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. (10) Operating Experience: The

No
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v ENGINEERED SAFETY FEATURES
C CONTAINMENT ISOLATION COMPONENTS
Structure and Region of Environ- Aging Aging
item Component Interest Material ment Effect Mechanism References
) <A

c.e. PWR Isolation |Body. Carbon Loss of Crevice and| ASME Section XI.

cs Barriers—  {Bonnet Steel, Material Pitting 1989 Edition.
Valves Low-Alloy, Corrosion {ASME OM Code-
(in Lines for Steel 1990, Appendix 1
Emergency and Subsection
Core Cooling ISTC.
Systems. 10 CFR 50
Feedwater, Appendix J.
Auxiliary NRE GL 89-04.
Feedwater, NRC GL 96-05.
Main Steam, - NRC IN 88-70.
and Blowdown EPRI TR-105714.
Piping). Plant Technical

i

(%

Specifications.
Operating

rience
NRC IN 84-18.
NRC IN 98-23.
NRC IN 94-63.

DRAFT - 1%, /6/99

Vv C-14




v.
.G

ENGINEERED SAFETY FEATURES
CONTAINMENT ISOLATION COMPONENTS

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

Do N

(continued 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

Inservice inspection is in confomud%\
with ASME Section X1 {edition specifi

Fin 10 CFR $0.55a), 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 1 and 2 valves,
additional staff guidelines of NRC
Generic Letter {(GL) 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 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-1057 14 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.

R©05. 0.05, and 0.005 ppm, resppflvely, during operafon,
andmonitor and control of yefter chemistry during shut
dowr\ mitigate potential pf corrosion. However,

inadvértent introdu of contaminants into the

coolarft system cape@ , e.g., contaminants in the boric
acid, Ar introdys€d through the free surface of spent fuel
pogl [NRC IpfSrmation Notice (IN) 84~18]. or from water

from th mp. The aging management program must
thergiffre rely upon inservice inspections in accordance
witf ASME Section XI to detect possible degradation.
Patameters Monitored Bansalii.5e

the effects of corrosion by ISI to detect coolant I
IST £o evaluate component performance. Ins
reduirements of ASME Section XI specify vj

WA-5240) examination during sys'
hydyostatic test of all pressure re]
components according to Tal
and pressure retaining
operfite or support
IWC/2500-1 ca

FH 50.55a i
additio
per]
C <3

L RSNecCLes: - O

d
VT-2
ge test and
Class 1
g 2500-1 category B-P;
"2 components required to
afety function, according to Table
C-H. Based on the requirements of 10
ME Code Class 1 and 2 valves and
delines of NRC GLs 89-04 and 96-05, IST is
in accordance with ASME Subsection IWV (OM
pendix I and Subsection ISTC). (4] Detection o
; ue to
rrosion would result in leakage of coolant. Ho
-time inspection of representative samp.
em population and most suscep
stem should be conducted to
degradation is not
function will be main
Follow up actio
t te
T

.2
e
tions in the
that significant -
d the component intended
ed during the extended period.
‘based on the inspection results and
Specification. Inspection is performed in
al with the requirements of ASME Code,
1 i ot

of ensuring structural integrity of BWR components. A

(1) Scope-of Programeiimeprogrenrrelies-on-preventivy”_ 1 ¥esrme—
measures to mitigate crevice or pitting corrosion and | Element 4
cdmbination of inservice inspection (ISI} and inseg should-be—
testing (IST) to monitor the effects of corrosion gefthe fartirer—
int¢nded function of emergency core coolings€ystem revaduated [
components. (2) Preventive Actions: trol of halogen: HD

sMifates, and oxygen in the prima ater to less than

Heky of nondestructive techniques inclugiaeefSual,

nic, and surface techniques. on of

s ptible locations is bas erity of conditions,
e of service, and I esign margin. (5) Monitoring

and Trending: Sys e test is conducted prior to
plant startup £ each refueling outage, and
hydrostatic a5t at or near the end of each inspection
intervad e results of one-time inspection should be

dictate the . - o>
SEE %ﬂg%z—%W, é,gc/mm
TR E Z4q7s “c =7 -
D ceprrtoee AT THZ ZIL friep A
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v ENGINEERED SAFETY FEATURES
C. CONTAINMENT ISOLATION COMPONENTS

Structure and Region of Environ- Aging Aging
Item Component Interest Matertal ment Effect Mechanism References
. —
C.0.1, /| PWR Isolatio 8S Forging Inside Crack SccC ASME Section X1
C.9 Barriers— Bomnet SS Casting Purface: Initiation 1989 Edition.
Valves Chemically {and Growth NRC Reg. Guide
(in Lines for [reated 1.44.
Emergency Borated 10CFR 50
Core Cooling ater or ix J.
Systems, team up to EPRI TR-105714
Feedwater, C: Plant Technical
Auxiliary e Specifications.
Feedwater, ‘Burface: Air
Main Steam, Operating
and Blowdown ience
Piping), NRC IN 80-38.
NRC IN 84-18.
NRC IN 91-05.
NRC IN 94-63.
. |NRCIN97-19,
9%
3t
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ENGINEERED SAFETY FEATURES
CONTAINMENT ISOLATION COMPONENTS

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{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-3100 and acceptance standards of IWB-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}
Confirmation Process and Administrative Controls: Site
QA procedures, review and approval processes, and
administrative controls are implemented in accordance
with requirements of Appendix B to 10 CFR Part 50 and
will continue to be adequate for the period of license
renewal. (10) Operating Experience: Corrosion has been
observed in guide rings of relief valves [IN 98-23) and
charging pump casing (IN 94-63).

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 XI (edition specified
in 10 CFR 50.55a), Table IWB 2500-1,
examination categories B-M-1 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.

(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) 84-18], or from water from the
sump. The AMP must therefore rely upon ISl in
accordance with ASME Section XI to detect possible
degradation. (3) Parameters Monito :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. Ina
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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C. CONTAINMENT ISOLATION COMPONENTS
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
C.9.1, /|PWR Isolatiof y Carbon . Loss of Corrosion/ | NRC GL 88-05.
c.o Barriers— Bojnet Steel, g Material Boric Acid |ASME Section XI,
Valves Low-Alloy. Chemically Wastageof | 1989 Edition.
(in Lines for |Suffaces) Steel reated External {Plant Technical
Emergency orated Surfaces |Specifications.
Core Cooling ater
Systems, Operating
Feedwater, Experie
Auxiliary NRC IN 85-108 S3,
Feedwater, ™
Main Steam,
and Blowdown
Piping),
@ 7
1\
%
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Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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 with 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 IWB-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) Corrective Actions: Repair and
replacement are in conformance with IWA-4000 and IWB-
4000. (8 & 9) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval
processes, and administrative controls are implemented
in accordance with requirements of Appendix B to 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. (10} Operating Experience: Although the
primary pressure boundary piping of PWRs have generally
not been found to be affected by SCC because of low
dissolved axygen levels and control of primary water
chemistry, significant potential of SCC exists from
inadvertent introduction of contaminants into the
primary coolant system (IN 84-18). SCC has been
observed in safety injection lines {IN 97-19 and 84-18),
charging pump casing cladding (INs 80-38 and 94-63), and
instrument nozzles in safety injection tanks (IN 91-05).

Implementation of NRC Generic Letter
88-05 and, based on plant
specifications, inservice inspection in
conformance with ASME Section XI
(edition specified 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.

(1) Scope of Program: The staff guidance of Generic Letter
{GL) 88-05 provides assurances that a program has been
implemented consisting of systematic measures to ensure
that the effects of corrosion caused by leaking coolant
containing boric acid does not lead to degradation and
provides assurance that the reactor coolant pressure
boundary will have a extremely low probability of
abnormal leakage, rapidly propagating failure, or gross
rupture. The program includes (a) determination of
principal location, (b) examinations requirements and
procedures for lJocating small leaks, and (¢} engineéring
evaluations and corrective actions. (2) Preventive
Actions: Minimizing reactor coolant leakage by frequent
monitoring of the locations where potential leakage could
occur and repairing the leaky components as soon as
possible, prevent or mitigate boric acid corrosion.

{3) Parameters Monitored/Inspected: 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 XI specify

No
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Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
. Loss of General, Plant Tgchnical
C.1¢.2 |Isolation nnet Steel, Materia. Pitting, and] Spe tions.

Barriers— Low-Alloy Crevice

Valves (in Steel, and Corrosion

Lines for Fire Stainless

Protection, Steel m

Plant Heating, L4

Waste Gas, \1 (I/

Plant Drain,

Liquid Waste. \/\/
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Aging Manaﬁgement Pro_g(ram (AMP) Evaluation and Technical Basis Evaluation

{continued from previous page) - -

visual VT-2 (IWA-5240) examination dunng system
leakage test and system hydrostatic test of all pressure
retaining Class 1 components extending to and including
the second closed valve at the boundary extremity.
according to Table IWB 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 2500-1
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 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} Corrective 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 X1, IWB-3142 and IWA-5250. Components with
local areas of corrosion that reduces the wall thickness by
more than 109% require analytical evaluation to
demonstrate acceptability. (8 & 9} Confirmation Process
and Administrative Controls: Site QA procedures. review
and approval processes, and administrative controls are
implemented in accordance with requirements of
Appendix B to 10 CFR Part 50 and will continue to be
adequate for the period of license renewal. (10} Operating
Experience: 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 Jeakage, there may still be a lack of awareness
of the conditions that can lead to boric acid wastage.

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

Vv C-21 DRAFT - 12/06/99



D1 Emergency Core Cooling System (Pressurized Water Reactor)
Di.l Piping & Fittings
D1.1.1 Core Flood System (CFS)
DL1.2 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
D1.2.1 Bowl/Casing
D1.2.2 Bolting
D1.3 RWT Circulation Pump
D1.3.1 Bowl/Casing
D1.32 Bolting
D1.4 Valves
D1.4.1 Body and Bonnet
D1.42 Bolting
D1.5 Heat Exchangers (RCP, HPSI, & LPSI Pump Seals; & RHR)
D1.5.1 Bonnet/Cover
D1.52 Tubing
D1.5.3 Shell
D1.5.4 Case/Cover

D1.5.5 Bolting

V D1-1 DRAFT - 12/06/99



Dl1.6 He;t Exchangers.. (RWT Heating)
D1.6.1 Bonnet/Cover
D1.6.2 Tubing
D1.6.3 Shell
D1.64 Bolting
D1.7 Safety Injection Tank (Accumulator)
D1.74 Shell
D1.7.2 Manway
D1.7.3 Penetrations/Nozzles
D1.8 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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D1. 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 systerns 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}().

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 VII C2)}, chemical and volume
control system (Table VII E1), and coolant storage/refueling water system (Table VII E4).

»
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v ENGINEERED SAFETY FEATURES
D1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

’

Structure and Region of Environ- Aging
Item Component Interest Material ment Effect References
Dl.1.1 |Piping & Core Flood Stainless R5-340°C, |Crack \JaSME-Seetiorr3&.—
thru Fittings System (CFS), {Steel (SS} Ehemically |Initiation oS U
Dl1.1.6 Residual Heat freated and Growth Regulatory ‘ﬁg.tdc
Removal borated dedd /e
(RHR), High- prater EPRI TR-105714.
Pressure Plant Technical
Safety Specifications.
Injection
(HPSI). . Operating
Low-Pressure Experience
Safety i NRC IN 80-38.
Injection NRC IN 84-18
(LPSI), NRC IN 91-05
Connecting NRC IN 94-63.
lines to NRC IN 97-19.
Chemical &
Volume
Control
System (CVCS)
and Spent Fuel
Pool (SFP)
Cooling,
Lines to

T —

~

\/Dl/‘
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ST Pracrranse g g ivzg No

inservice inspection in conforma
with ASME Section XI (edition
in 10 CFR 50.55a). Table IWB 2%

gulato:y Guide (RG)

> Control of halogens.

primary water to less than

. TeSD [} 3 uﬁng operand

ate istry during shut
potenual of SCC Hma-inadmn:n&-

L

Ai tainmgwaterche:mstry orsthe ectsofSCCon edfuncuonof
ions based on guidelines of EPRI pxpmg by control of system w cheunstry and by
detection and sizing of cracksd® SI. Inspection

fequirements of IWB 250Qg#Category B-J or IWC 2500-1
category C-F-1, specjjfor circumferential and
longitudinal weld each pipe or branch run NPS 4 or
larger. volum and surface examination of ID region
extending J¢® in. on either side of the weld and 1/3 wall
thickpg#® deep, and surface examination of OD surface
exaMding 1/2 in. on either side. Surface examination is
fnducted for cu'cumferentxal and longitudmal welds in
each px ---,,»:._.
examin tlnxss edofODs RCE -

1 r-On the buttered side and 1/2 in. on the -- ’

equirements for training and qualification personnel
>érxd performance demonstranon for pr ogfUres and
cqmpment. in-contormas Ha-AaiSgndices-\lH-axd-v1

approved by-the- MNRG» (4) Degsltion of Aging Effects:
Degxadatxon of piping ttings dug to SCC cgrlnot

OCH withou > ﬁn- or dn

- : “* bt-crécks before thelossofmtended
ﬁmctlon of piping. {5)Monitoring and Trending:

pectig® schedule in accordance with IWB-2400, IWC-

2 * rIWD-2400forClass 1, 2, or 3 piping, rspechvely
test is conducted pnorto pla.nt startup foll e
refueling outage, and hydrostatic test at Quge® the end of
each inspection interval. (6) Accepig#l€ Criteria: Aty
SCC degradation is evaluatedga®iccordance with IWB-
3100 by comparing ISI cgelits with the acceptance
standards of IWB-34g#and IWB-3514 or IWC-3400 and
IWC-3514. Plag#®and liner flaws are sized according to
| IWA-3300 T IWA-3400. Supplementary surface
exany nmaybeperformcdo i

s e ate detected in volugae#ic
mminatlon. (7) Con-ectweActwns Repa
replacement are in conformance with J=2 000 and IWB-

4000, and reexamination in accogifffice with ' e
T ORI 2 A2, ENA LA 772
54(/;' 4%4//4{.4 JBA5s FEAL CAEHT
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ENGINEERED SAFETY FEATURES

D1. EMERGENCY CORE COOLING SYSTEM {Pressurized Water Reactor) .
Structure and |  Region of Environ- Aging l‘d Aging
[tem Component Interest Material ment Effect echanism References
Dl.1.1 |Piping & CFS. SS R5-340°C, |Loss of Crevice
thru Fittings RHR or SDC, chemically {Material Pittin
D1.1.5 HPSI. treated Corr EPRI TR-105714.
LPSI, borated Plant Technical
Lines to CVCS prater Specifications.
& SFP cooling
Operating
Experience
NRC IN 84-18.
DRAFT - 12/06/99 V D1-6
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v ENGINEERED SAFETY FEATURES
D1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor) o
Existing Further

Aging Management Program (AMF) Evaluation and Technical Basis - Evaluation
(continued from previous page)
of IWA-2200. (8 & 9) Confumation Process and
Administrative Controls: Site QA procedures, review and
approval processes, and administrative controls are
implemented in accordance with requirements of
Appendix B to 10 CFR Part 50 and will continue to be
adequate for the period of license renewal. (10) Operating
Experience: 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 (INs 80-38 and 94-63), and
instrument nozzles in sa.fety injection tanks {IN 91-05)

Inservice inspection is in conformanz Peo

with ASME Section XI {edition s; measures to n:utigate crevice or plttmg corrosion and ' - Element 41
should-be—>
Lfurther—
Lhevaluated—

in 10 CFR 50.55a), Table IWB 2500-1, service inspection {ISI) to monitor the effects of

testing category B-P for pressure coryosion on the intended function of emergen Op <
retaining Class 1 components, e.g.. CFS | coofng system components. (2} Preventive gfiong:

and other components within the Control of halogens, sulfates, and oxyggpsfh the piNmayy No
containment; Table IWC 2500-1, watkr to less than 0.05, 0.05, and 0.Q@% ppm., respectjvely,
examination category C-H for pressure | dufring operation, and monitor gg# control of watep

retaining Class 2 components, e.g.. most | chamistry during shut dow owever, inadvertent

components in the safety injection introguction of contaming#fts into the coolant system A

system:; and Table IWD 2500-1, test and | occur pither e.g., contagdffinants in the boric acid, or

examination category D-B for systems | introduced throughgffie free surface of spent fuel pool [NRC
in support of emergency core cooling, Inforghation Noji#® (IN) 84-18], or from water from the
e.g.. refueling water tank (RWT) heating mb. The GMP must therefore rely upon IS] in

system. Water chemistry program for aeCordaggl¥with ASME Section XI to detect possible
minimizing impurities by monitoring | defrggition. (3) Parameters Monitored/ Inspectededlcanyl

and maintaining water chemistry 4 PRSI G
Jetection © 2y

conditions based on guidelines of EPRI F‘ ater chemistry and by
TR-105714 for primary water chemistry | Yakag by inservice inspection (SI). Inspe
and plant technical specifications requi aj VI-2
refueling water storage tank water (IWA-52% i leakagé and
. hydrostgtic tests are g A’ c 1’
componéqts aecdrding to Pabl 2500-1 category B-P;
Class 2 components requig to operate or support the

safety function accordjpffto Table IWC 2500-1 category C-
H: and Class 3 comg#ffients in support of emergency core
cooling accordingd® Table IWD 2500-1 category D-B.
{4) Detection gffAging Effects: Degradation of the
componexigfiie to corrosion would result in leakage of
coolantgMowever, a one-time inspection of representative
amplf of the system population and most susceptible
gl onsinthe rstem shaild oy
, on:snotoccumngandth
componmt i.ntended function will be ma f7éd during

ﬁ the extended period. Follow up actionge#€ based on the
N

inspection results and plant tech#Cal specification.
Inspection is performed in ge#rdance with the -
requirements of ASME g#le, 10CFRS50 Appendix B, and
ASTM standards, fig a variety of nondestructive

techniques ingfling visual, ultrasonic, ..
= =2 A7 AP0 FETL EALZg7 72
5 CHAI T /ﬂ4&%¢%/¢/544 BAsfy FEZ 777
7 T -
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ENGINEERED SAFETY FEATURES

D1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor) .
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
D ! /4
g
Dl1.1.1 |Piping & CFS, fCumulative |Fatigue ANSI B31.1.
thru Fittings RHR or SDC, Fatigue
DL14 : HPSI, Damage
LPSI
D1.1.6 |Piping & Lines to of Microbio- |-
Fittings Emergency aterial logically
Sump Induced
Corrosion
(MIC)
D1.1.7 |Piping & Bolting for Loss of Corrosion/ | NRC GL 86-05.
Fittings flange Material Boric Acid | ASME Section XI,
connections in Wastage of | 1989 Edition.
Items D1.1.1 External |Plant Technical -
thru D1.1.5 Surfaces |Specifications.
Operating
Experience
NRC IN 86-108 S3,

DRAFT - 12/06/99
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ENGINEERED SAFETY FEATURES
EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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 IWB-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)
Confirmation Process and Administrative Controls: Site
QA procedures, review and approval processes, and
administrative controls are implemented in accordance
with requirements of Appendix B to 10 CFR Part 50 and
will continue to be adequate for the period of license
renewal. (10) Operating Experience: 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 for a 40 y design life according to
the requirements of ANSI B31.1.

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

TLAA

Plant-specific aging management
program.

Plant-specific aging management program will be
evaluated.

-

Implementation of NRC Generic Letter
88-05 and. based on plant ’
specifications, inservice inspection in
conformance with ASME Section Xl
{edition specified in 10 CFR 50.55a).
Table IWB 2500-1, testing category B-
for pressure retaining Class 1
components, e.g.. CFS and other
components within the containmepft:
Table IWC 2500-1, examination
category C-H for pressure re
Class 2 components, e.g., most
components in the safety inj
system: and Table IWD 2500-1,
examination category D-B for syst
in support of emergency core cooling.

[47] of Program: The staff guidance of Generic Letter
{GL) provides assurances that a program has been
emented consisting of systematic measures to

that the effects of corrosion caused by leaking
containing boric acid does not lead to degra
provides assurance that the reactor
beundery will have a extremely low probability of
abnormal leakage, rapidly propagating failure, or gross

principal location, {b) examinations req
procedures for locating small leaks,
evaluations and corrective actio
Actions: Minimizing
nitoring of the locations where potential leakage co
and repairing the leaky components as soon as
le, prevent or mitigate boric acid corrosion.
3} Parameters Monitored/I : The AMP

,VDI-9
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ENGINEERED SAFETY FEATURES
D1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
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ENGINEERED SAFETY FEATURES
D1. EMERGENCY CORE COO SYSTEM

Existing
Aging Management Program (AMP

/ Evaluation and Tec;Acax Basis

Further
Evaluation

(Co from premou.s DAGE
monitgrs the effects of by acid corrosion on the
inte function of the/component by detection of

oonducting examigations. and performing engineering
pection requirements of ASME Section XI
-2 (IWA-5240) examination during

g¢é test and system hydrostatic test of all

g Class 1 components extending to and

g the second closed valve at the boundary
extremity, according to Table IWB 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 2500-1
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 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) Corrective Actions: The leakage
source and areas cf 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

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: 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.

demonstrate acceptability. (8 & 9) Confirmation Process

V D1-11 ~ DRAFT - 12/06/99
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ENGINEERED SAFETY FEATURES

D1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect ec References
D1.2.1 |HPSI & LPSI |Bowl/Casing |SS, 5-340°C, |Loss of Crevicg and| ASME-Seettorr X7
Pumps CS with SS themically | Material Pittin|
cladding ted . Corrosin {ASME OM Code-
rated 1990, Subsection
ter I .
GL
E -105714.
Plant Technical
Specifications.
. Operating
Experience
NRC IN 84-18.
DRAFT - 12/06/99 V D1-12



cFogther

Aging Management Program Evaluation and Techniml Basls ( Evaluation
Inservice inspectlon in conformance 4 B DYTTIN: THE Progrant IeHes v 720 V o
with ASME Section XI (edition specified | mehsures to mitigate crevice or pitting corrosion and ’ Element-4
in 10 CFR 50.55a), Table IWC 2500-1, cefnbination of inservice inspection {ISI) and inservi ahould-be-
examnination category C-H for pressme< esting (IST) to monitor the effects of corrosion on they/ furthere
retaining Class 2 components, e.g., most | intended function of emergency core cooling system gl Leualuated—
components in the safety injection contponents. (2} Preventive Actions: Control of Kalogens. NO

system; and Table IWD 2500-1, test and | sulfates, and oxygen in the primary water to Jess than
examination category D-B for systems | 0.95. 0.05. and 0.005 ppm, respectively during op atior
in support of emergency core cooling, gnd-monitor and-control of water-cheggistyyd sh
e.g., refueling water tank (RWT) heati down miy ate poten 6 corrosxon, b

system; and based on the testing injduerion oduction-of cenitaminan

requirements of 10 CFR 50.55a for
ASME Code Class 1, 2, and 3 pumps
valves, and additional NRC staff
guidelines of NRC Generic Letter 83-04,
inservice testing performed in
accordance with ASME Subsection
{or Operation and Maintenance Code
Subsection ISTB) for pumps. or other
approved program in the plant
specifications. Water chemistry
program based on EPRI guidelines of
TR-105714 for minimizing impurities
by monitoring and maintaining
primary water chemistry.

~pe

nction accordmg to Table IWC 2500-1 category C-B#and
Class 3 components in support of emergency corestooling
according to Table IWD 2500-1 category D-B. on the
requirements of 10 CFR 50.55a for ASME Code Class 1, 2,
and 3 pumps and valves and additiongl guidelines of NRC
Generic Letter (GL) 89-04, IST is pu'formed in accordance
with ASME Subsection IWP (or OM Code Subsection ISTB).
(4) Detection of Aging Effects>Degradation of the
component due to corrosiop-<would result in leakage of
coolant. However, a one-time inspection of representative
sample of the system })Opulanon and most susceptible
locations in the system should be conducted to ensure that
significant degraddtion is not occurring and the .

%/M ; component intghded function will be maintained during
é ; }ZA the extended . Follow up actions are based on the

inspectio

Inspectiph is performed in accordance with the
irgfnents of ASME Code, 10CFR50 Appendix B, and

sta.ndards using a variety of nondstructlve —

refueling outage, and hydrostatig4®st at or near the end of

- /' : s c
( 5 ,‘fj M / is conducted prior to plant startup fe -

% // esults of one-time
inspection should be b dictate the frequency of future
inspections. (6) Accepp e Criteria: Any relevant

* for Class components. IWC-3100 and acceptance
3pffs of IWC-3400 and IWB-3516 for Class 2
coragdonents, IWD-3000 for Class 3

== 4 /‘9/?_' TV ALLAT T RS
%é;/’ e RSy FERT TR e
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ENGINEERED SAFETY FEATURES

Dl. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
— Z
D1.2.1 |HPSI & LPSI |Bowi/Casing |SS, P5-340°C, {Crack Stress
Pumps CS with SS fhemically |Initiation Corrgsion
cladding  freated and Growth |C g | Regulatory Guide
borated (T olo)] et /o ?
rater EPRITR-105714.
Plant Technical
Specifications.
Operating
Experienc
NRC IN 80-38.
NRC IN )
91-05.
NRC IN 94-63.
NRC IN 97-18.
DRAFT - 12/06/99
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ENGINEERED SAFETY FEATURES
EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

C Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further

Evaluation

Y

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 TWA-4000 and IWB-4000. (8 & 9)
Confirmation Process and Administrative Controls: Site
QA procedures, review and approval processes, and
administrative controls are implemented in accordance
with requirements of Appendix B to 10 CFR Part 50 and
will continue to be adequate for the period of license
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
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 p. based on EPRI
guidelines of TR-105714 for minimizing
impurities by monitoring and
maintaining primary water chemistry.

{wc-3515. @

ures to mitigate stress corrosion cracking (SCC)
S| ess steel (SS) and inservice inspection (IS]) t
monitdy the effects of SCC on the intended fun
emergehcy core cooling system components
2) tive Actions: Selection of ma
complignce with the requirements
(RG) 1/44 prevents or mitigates
s , and oxygen in the
0.05\ 0.05, and 0.005 p
and sonitor and co
dowyl, mitigate
in uction

X

n of

in
ulatory Guide
. Control of halogens.
water to less than
respectively, during operation,
of water chemistry during shut
tial of SCC. However, inadvertent
ontaminants into the coolant system can
ntaminants in the boric acid, or introduced

. sne must therefore rely upon ISI v
acesrdance-with-ASME-Sestion-I-to detect possible
degradation. (3) Parameters Monitored/
monitors the effects of SCC on igtended

p by gontrol of wat
ing of

n of
and by
. pection
C-G, specifies surface
or outside surface of all
cither side of the weld. Ina
of similar design, size, function,
em, examination of only one pump is
tection of Aging Effects: Degradation of
to SCC can not occur without crack initiation
. ISI schedule assures detection of cracks or

det
requirements of
examination of either the
welds extending 1/2
group of multiple

and service in
required. {:
pumps
an

1 cal

intended function of the pump. (5) Monitoring and
Trending: Inspection schedule in accordance wj
2400 should provide timely detection of
examination of welds is conducted
interval. (6) Acceptance Criterj,
evaluated in accordance wi
results with the accep

C-
. Surface .
each inspection
SCC degradation is
C-3100 by comparing ISI
standards of IWC-3400 and
with IWA-4000 and I'W$B-4000, and
in accordance with requirements of IWA-
9) Confirmation Process and Administrative
Is: Site QA procedures, review and approval
ocesses, and administrative controls are implemented

are in confor

2200.

in accordance with requirements of Appendix B to

SEE A 7722 [ Fere =i
2 44

V D1-15
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ENGINEERED SAFETY FEATURES

Dl1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor) .
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
D1.2.1, |HPSI & LPSI |Bowl/Casing [Casing: CS: Rir, Loss of Corrosion/ | NRC GL 88-05.
D1.22 |Pumps {External - {Nuts:CS, eaking Material Boric Acid |ASME Section X,
Surfaces), Bolts/Studs:khemically | Wastage of | 1989 Edition.
Bolting Alloy Steel ted External {Plant Technical
rated Surfaces | Specifications.
ter
D1.3.1 |RWT Bowl/Casing |SS °C Loss of Crevice and| Same as effect of
Circulation emically {Material Pitting Crevice and .
Pump eated Corrosion | Pitting Corrosion
' rated of Item D1.2.1
ter . bowl/casing for
HPSI and LPSI
pumps
D1.32 |RWT Bolting Nuts: CS, ir, Loss of Corrosion/ | NRC GL 88-05.
Circulation Bolts/Studs:]eaking Material Boric Acid | ASME Section X1,
Pump Alloy Steel hemically Wastage of | 1989 Edition.
eated External |Plant Technical
orated Surfaces |Specifications.
ter
D1.4.1 |Valves Body and SS, P5-340°C, |Cumulative |Fatigue ANSI B31.1.
{Check. Bonnet CS with SS phemically |Fatigue
Control, Hand, cladding  freated Damage
Motor borated
Operated, and ter
Relief Valves) rva
D1.4.1 |Valves Body and SS, C, |Lossof Crevice and| ASME Section XI,
’ (Check, Bonnet CS with SS fhemically |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.
EPRITR-105714.
Plant Technical
Specifications.
Operating
Experience
NRC IN 84-18.
NRC IN 98-23.
NRC IN S4-63.
* -
V D1-16
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ENGINEERED SAFETY FEATURES

Dl. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
(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 84-63}), and
instrument nozzles in safety injection tanks (IN 91-05).
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 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 Crevice and Pitting Same as effect of Crevice and Pitting Corrosion of Item Yes,
Corrosion of Item D1.2.1 bowl/casing D1.2.1 bowl/casing for HPSI and LPSI pumps. Element 4 j|.
for HPSI and LPSI pumps. ' should be
further
evaluated
Same as effect of Corrosion/Boric Acid | Same as effect of Corrosion/Boric Acid Wastage of Item No
{ Wastage of Item D1.1.8 Bolting for D1.1.8 Bolting for flange connections in Items D1.1.1 thru
flange connections in Items D1.1.1 thru D1.1.7.
D1.1.7.
Components have been designed for Fatigue is a time-limited aging analysis (TLAA} to be Yes
fatigue for a 40 y design life according to performed for the period of license renewal, check Code TLAA
the requirements of ANSI B31.1. limits for allowable cycles (less than 7000 cycles) of
/-——"":f* rﬁi\ thermal stress range.
— - - - Yes,
with ASME Section XI {edition s easures to mitigate crevice or pitting corrosion Element 4
in 10 CFR 50.55a), Table IWB d bination of inservice inspection {ISI) an ervice should be
testing category B-P for pr . (IST) to monitor the effects of co n on the further
retaining Class 1 compo ; Table intedded function of emergency co system evaluated
IWC 2500-1, examina/ category C-H | co! nents. (2) Preventive Actj ontxol of halogens,
for pressure retaigy#® Class 2 axygen in water to lgss than
components; able IWD 2500-1, test | 0.95,%Q.05, and @-005 ively, d operal
and on category D-B for d minitor and ¢o, of water chemistry during shut
support of emergency core ddorn, thitigate tial of corrosion. However, - ]
system; and based on the t & e
ASME Code Class 1, 2, and 3 pj3 and
valves, additional s elineg of 4 :
NRC Generic ) 89-04
the sco ce testing (IST)
infg on in NRC IN 88-70
and testing of safety-relajed check | (3) ‘Monitored/ Inspected: The AMP monitors «
Jot-|
7 '
L Z, i d
VvV DTI= DRAFT - 12/06/99
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v ENGINEERED SAFETY FEATURES
Dl. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism
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EMERGENCY CORE LING SYSTEM (Pressurized Water Reactor)

Existing v Further
Aging Management Program s Evaluauon and Technical Basis Evaluation
- mowPuERAG . e
es, and in GL 96-05 regarding  _## thk effects of corrosion by IS! to detec

safety-related motor-operated
IST is performed in accordan

4 IST\ to evaluate component performance. Inspection
ents of ASME Section XI specify visual VT-2/7
(IWA-5240) examination during system leakage test‘and
#rostatic test of all pressure retaining Class 1.#”
-éomponents according to Table IWB 2500- »ategory B-P;
ure retaining Class 2 components required to operate
orgupport the safety function, accordmg to Table IWC
1 category C-H; and Class 3 corfiponents in support of
_| emelgency core cooling, according to Table IWD 2500-1
category D-B. Based on the requirements of 10 CFR 50.55a
for ASME Code Class 1, 2. and 3 pumps and valves and
i addxﬁonal guidelines of NRC GLs 89-04 and 96-05, IST is
[ performed in accordance with ASME Subsection IWV (OM
Code Appendix I and Subsection ISTC). {4) Detection of
Aging Effects: Degradation of the component due to
corrosion wg d result in leakage of coolant. However, a
one-time 4 pection of representative sample of the
-;» ;populatxon and most susceptible lomtions in the

TR-105714 for pmnaxy i

;/’

Follow up actions are based on the inspection resuits 5&1&
plant technical specification. Inspection is performed in
accordance with the requirements of ASME Code, -
10CFR50 Appendix B, and ASTM standards, usmg 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 réfueling outage, and
hydrostatic test at or ngar the end of each inspection
interval The results of one-time inspection should be
used to dictate tié frequency of future inspections.
Criteria: Any relevant condmons that may

Class 3 components. (7) Corrective Acarms. &16: to
service, corrective measures are needed jeet the
requirements of IWB-3142 and IWAr- . Repair and
replacement are in conforma.ng;;mth IWA-4000 and IWB-
4000. (8 & 9} Confirmation. and Administrative
Controls: Site QA procedares, review and approval
processes, and adgdiriistrative controls are implemented
ith requirements of Appendix B to 10 CFR

il continue to be adequate for the period of

fewal. (10) Operating Experience: Corrosion has
bscrved in guide rings of relief valves (IN 88-23) and
g pumnp casing (IN 54-63).

// O/ AHAT 7Tl /7 FE/C @4&4;’70@
AT AL CAE G#s5es —or2.
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ENGINEERED SAFETY FEATURES

Dl. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactar)
Structure and Region of Environ- Aging Agl
Item Component Interest Material ment Effect Me References
Dl4.1 |Valves Body and Ss, R5-340°C, |Crack C v
(Check, Bonnet CS with SS phemically |Initiation b
Control, Hand, cladding  freated and Growth ( Regulatory G §e
Motor borated di— /, ‘)2“
Operated, and water - EPRI TR-105714
Relief Valves) Plant Technical
< Specifications. )
Experience
NRC IN 80-38.
NRC IN 84-18.
NRC IN 91-05.
NRC IN 94-63.
NRC IN 97-19,
DRAFT - 12/06/92 V D1-20



SYSTEM (Pressurized Water Reactor)

_ Existing Further
{__Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Guidelines of Regulatory Guide (RG) 1.44 o
to avoid sensitization of stainless steels | measures to mitigate stress corrosion cracking (SC
and, based on plant specifications, stainless steel (SS) and inservice inspection (1.

inservice inspection in conformance monitorAhe effects of SCC on the intende: ction of
with ASME Section XI (edition specified ergaficy core cooling system com . T

in 10 CFR 50.55a). Table IWB 2500-1, (2 tive Actions: Selection terial in
examination categories B-M-1 and B-M- | compliynce with the requirem of Regulatory Guide
2 for Class 1 valves; Table IWC 2500-1, |(RG) 1.44 prevents or miti SCC. Con (&
examination category C-GC for pressure | sulfateg, en in i to less than
retaining welds in Class 2 valves. Water | 0.05, . and 0. m. respytively, during operal
chemistry program for minimizing ] nitor andgMntrol of water chemistry during shut
impurities by monitoring and . mitig; tential of SCC. Hewever—-inadvertent
maintaining water chemistry £ i i
conditions based on guidelines of EP
TR-105714 for primary water
chemistry. ' i
Sump—The-AMPE-must-therefore-relyuporr IS,
Ldegradation. (3) Parameters i : The
AMP monitors the effects of SCC on intgefied function of
the valves by detection and sizing o cks b;

Inspection requirements of Tabl 2500-1 fdr Class 1

valves, tion categor -1 specify fot all welds

NPS 4 or er, volume ination ding 1/2 in.
either sidesf the d thickness, and

for less , surface examination of OD, .|,

surface ext 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 valves in ea
oy C-F, suriace

examination of either the inside or outside surface
welds extending 1/2 in. on either side of the a
group of multiple valves of similar design. ction,
and service in a system, examination of one valve is
required. {4) Detection of Aging Effe ion of
valives due to SCC can not occur jout crack initiation
and growth; ISI schedule ass detection of craéks or
degradation of valve perf; ce before the loss of
intended function of es. {5) Monitoring and
Trending: igkl schedule in accordance with IWB-
2400 or IWC- should provide timely detection of
cracks. ds are inspected each inspection period
from t one valve in each group with similar design

orming similar functions in the system. Visual

disassembied for maintenance, repair, or volumets
examination, but at least once during the 2
(6) Acceptance Criteria: Any SCC d n is evaluated
in accordance with IWC-3100 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 internal surfaces
and IWC- d IWC-3515 for surface examination of
welds in 2 valves. (7] Corrective Actions: Repair and
rep! ent are in conformance with IWA-4000 and IWB-
' (8 & 9) Confirmation Process and Administrative .

SIEE CHAA TR /7 FeiZ idddiad 77248
Al TR AL ﬂéﬁii £22 THE
iz ar. COLTESL FREFTEA
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v ENGINEERED SAFETY FEATURES
D1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
D1.4.1, {Valves §ody and Bodyand ir, Loss of Corrosion/ | NRC GL 88-05.
D1.42 {(Check, Bonnet Bonnet: CS; Jeaking Material Boric Acid |ASME Section XI,
Control, Hand, | (External Nuts: CS, [fhemically Wastage of | 1989 Edition.
Motor Surfaces). Bolts/Studs:}reated External |Plant Technical
Operated, and |Bolting Alloy Steel porated Surfaces Wﬁs}—— .
Relief Valves) prater . |
D1.5.1 {Heat Bonnet/Cover, | Bonnet/ hemically | Loss of d| ASME-Sectionr X
thru |Exchangers [Tubing, Cover & eated = [Material 1080-Edition—
D1.54 |(Reactor Shell, Tubing: SS, porated ASME OM S/G. Pt
) Coolant Pump | Case/Cover Shell: CS, ter; and 2.
Seal, ' Case/Cover: freated NRC GL 89-13.
HPSI Pump Cast iron mponent EPRI TR g
Seal, ooling Plant Technical
LPSI Pump ter Specifications.
Seal,
RHR or SDC)
j0F3%6
DRAFT - 12/06/99 V D1-22
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ENGINEERED SAFETY FEATURES

D1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor) .
Existing Further
Aging Management Program {AMP) Evaluation and Technical Basis Evaluation
(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 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
dunmxwzsgnﬁauﬁpo&n&ﬂofsccexmu;&mn
.| inadvertent introduction of contaminants into the
pmnuyamkmtﬁﬁmnuN8+d&.SG:Embum
observed in safety injection lines (IN 97-19 and 84-18).
dxugngpmmpumﬁgchdﬁngﬂNs&}38and9+63Land
instrument nozzles in safety injection tanks (IN 91-05).
Same as ejject of Corrosion/Boric Acid | Same as effect of Corrosion/Boric Acid Wastage of Item No
Wastage of Item D1.1.7 Bolting for D1.1.7 Bolting for flange connections in Items D1.1.1 thru
flange connections in Items Dl1.1.1 thru | D1.1.5.
. TO; includes monito: No
radiation monitors in compon Chfitrol of Water chemistry ax i o
cooling system: inservice on in imize exposure to aggressive environments, ang/
conformance with AS tion XI perfbrmance testing in accordance with ASME O
{edition specified CFR 50.55a). S and Guides, Part 2 provides ass that the
Table IWB . testing category B-P | heatjexchanger serviced by the closed-cyclg£6oling water
for pr Tetaining Class 1 is performing its function accepssbly.
CQ) ents, Table IWC 2500-1, ive Actions: Use of app: te materials,
coating to protect the priderlying metal surfaces,
retaining Class 2 components; and cohtrol of primary wat jemistry and cooling water
performance testing in accg with | chemisfry to minimize ure to aggressive
ASME OM Standards des, Part 2 | environment. The sffieters monitored include
to ensure that exchanger halogefis, sulfates, gfygen, and pH in the primary water,
serviced osed-cycle cooling | additio ese, dissolved copper and iron,
wal em is performing its function ed , and gamma activity. in the component -
emistry control t. (3) Parameters Monito Inspested: The
program based on o fitors the eff oonymgy%yﬁlmm
primary water to det lant ge and inservice testing
or cooling water. . “aluat
monitored are tly related to corrosion, €.g..
tron and cop; , and by detection of leakage by
monitors. i the component cooling system.
inspectiorf requirements §
visual VT2 (IWA-5240) examination d system
v leakage tedt and hyfdrostatic test of Tessure yetaining
‘ Class 1 componefits extending including
l‘ﬁ closed valve at the boundary, ity, acco! to Table
M V4 IWB 2500-1 catego pressure Class 2
74 components required Derate or support the safety
/ ; '} function, acco! Table IWC 2500-1 category C-H.
l/ : Performance t is conducted in accordance with
‘ ASME OM S¢€ Part 2. (4) Detection of Aging
\, \ , of component due to corrosion would result
\(D in leg%4ge of coolant or degrada ; —
—Moritoring of Tadiation aiid suspended ¢
! S AKITER Sz CHAPTIEN 1 A2 ElALrT7T7EA
CS EE O LA TEZANNICA &g/é fEAL. TH =
# 1/ irs . e LT -.
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v ENGINEERED SAFETY FEATURES
D1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
D1.5.3 |Heat Shell, Shell: CS; Rir, leaking{loss of Corrosion/ | NRC GL 88-05.
thru Exchangers Case/Cover, |[Case/Cover: chemically {Material Boric Agcid |ASME Section XI,
D1.5.5 |{RCP Seal. (External Cast iron;  freated Wastage of | 1989 Edition.
. HPSI Pump Surfaces); Nuts: CS, porated External |Plant Technical
Seal, LPSI Bolting Bolts/Studs:water Surfaces /S?Bﬂ%
Pump Seal, Alloy Steel
RHR or SDC) 2
D1.6.1 j{Heat Bonnet and Bonnet/ hemically | Loss of 1Crevice ASME-Sectiomr AT
thru Exchanger Cover, Cover & ted Material Pittin 1989-Edittorr—
D1.6.3 |(RWT Heating) | Tubing, Tubing: SS, porated Corros ASME OM S/G, Pt
Shell Shell: CS ter; and 2. -
treated NRC GL 89-13.
ooling JEPRI TR-105714.
ter
DRAFT - 12/06/99 V D1-24



v ENGINEERED SAFETY FEATURES

D1.

EMERGENCY CORE COOLING SYSTEM [Pressurized Water Reactor)

Existing
Aging Management Program {AMP)

Evaluation and Technical Basis

solids would de

schedule of inspection/testing assure detection £
corrosion before the loss of intended funciiefi-o!
component. {5) Monitoring and Trengifig: Results from
performance tests to verify the heat fer capabilities
are trended. Also, based on th efécommendations of NRC
GL 89-13 or its equivalepiefFadequacy of cooling water
chemistry control caar? 6t be confirmed, implement
Action HI of GL88F13 to include inspection and
maintenap 41. for closed-cycle cooling water
SYys; /.-; ¢ ensure that corrosion. erosion, and protective

oy ——

Fese s o O DI (s T smymdes Y E or-safeh

oT
il

related systems serviced by closed-cycle cooling wa F
(6) Acceptance Criteria: Heat exchanger pegfarfaance test
results are evaluated in accordance withe#ié guidelines of
ASME OM $/G Part 2. Maximugp-évéls for various
impurities in secondary sidesfater and cooling water are
specified. Results of Sgetiofi XI leakage tests are evaluated
in accordance with-B¥E-3100 and acceptance standards of
WB-3400 angAWB-3522 for Class 1 components, and IWC-
3100 and géceptance standards of IWC-3400 and IWB- 3516
for Cass comiponents. (7) Corrective Actions: If the heat
efiancer fails to perform adequately, corrective actign,

T e © o 7 . i e nac . O
O 2 RO

are ke G};’/
evaluation and appropriate corrective action whes~
acceptabie limits are exceeded or leakage is defected. (8 &
9) Confirmation Process and Adminjistrdiive Controls:
Site QA procedures, review and.approval processes, and
administrative contro fiplemented in accordance
with requirements gffppendix B to 10 CFR Part 50 and
will continue46’B€ adequate for the period of license

ren /— 0] Operating Experience: Operating plant
exggeficnce with this AMP indicate timely detection of

accoraxl It

Further
Evaluation

Same as ef‘ect of Corroston/Boric Acid Wastage of Item

with ASME Section XI (edition sp

and confyol of water chemistry and cooling watgss
chemistry to minimize exposure to aggregg
environmpnts, and inservice inspecjjsff-and performance

Same as effect of Corrosion/Boric Acid No
Wastage of Item D1.1.7 Bolting for D1.1.7 Bolting for flange connections in Items DI1.1.1 thru
flange connections in items DI1.1.1 thru | D1.1.5. .
W

mpw i No

testing provides assurance that eat exchanger
the closed-cycle water system is
perio its function ptably. (2} Preventive
et tt-tie-d b : Actions\Use of a riate materials, lining or coating to
serviced by the closed-cycle ing protect tHe metal surfaces, and control of
water system is performing jips p chemistry based on EPRI guidelines of TR-
4 € 1 d cooling water chemistry based on th
e environment. The paramet tored
clyde halogens, sulfates, oxyg: PH in the !

SEE CHATER /I FE2. Eldl1/AT 74~
[y FEE—

i TN L

T CHERL  CEns TEEC JOASGIErteer
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ENGINEERED SAFETY FEATURES

D1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor) N
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 GL 88-05.
D1.6.4 }Exchanger (External Nuts: CS, hemically {Material = |Boric Acid |ASME Section X1,
(RWT Heating) |Surface), Bolts/Studs: freated Wastage of | 1989 Edition.
Bolting Alloy Steel porated External |Plant Technical
' ter Surfaces |Specifications.
D1.7.1 |Safety Shell CS with SS Air, leaking]Loss of Corrosion/ | NRC GL 88-05.
Injection (External cladding hemically | Material Boric Acid | ASME Section X1,
Tank Surface) eated Wastage of | 1989 Edition.
{Accumulators rated External |Plant Technical
) ter Surfaces |Specifications.
DRAFT - 12/06/99 V D1-26
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ENGINEERED SAFETY FEATURES
EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

D1.

Aging Management Program {AMP)

Existing

Evaluation and Technical Basis

Further
Evaluation

primary water, and in addition to these, dissolved cop
and iron, and suspended solids in the compon Boling
water. (3) Parameters Monitored/ Inspectedgiffic AMP
monitors the effects of corrosion by sygglance program
to detect coolant leakage and insegg@® testing to evaluate
component performance. Inspg#fion requirements of
ASME Section XI. Table TWP#F2500-1, examination
category D-B specify yjg#al VT-2 IWA-5240} examination
during system leglp#fe and hydrostatic test of all pressure
retaining Clag components in support of emergency
core cggi®. Performance testing is conducted in
2oeance with ASME OM S/G, Part 2. (4] Detection of
would result in leakage of coolant or degradation of
component performance; extent and schedule of
inspection/testing assure detection of corrosigg#efore the
loss of intended function of the componepjg
(5} Monitoring and Trending: Resultgd#®m performance
tests to verify the heat transfer cgg#bilities are trended.
Also, based on the recommengdgfons of NRC GL 89-13 or
its equivalent, if adequaggfl cooling water chemistry
control can not be cgglfmed, implement Action III of GL
89-13 to include jy#bection and maintenance program for
closed-cycle ggfffing water system to ensure that
corrosiopg®osion, and protective coating failure can not
deggd®the performance of safety-related systems

Bicad b cloced-cvele cooling water. (6} Acceptance
Criteria: Heat exchanger pPetiorinatice ool Teete
evaluated in accordance with the guidelines of ASMEg#V
S/G Part 2. Maximum levels for various impyugfs in
secondary side water and cooling water ggg#becified. (7)
Corrective Actions: If the heat exclga#¥er fails to perform
adequately, corrective actionga#€ taken in accordance
with OM S/G Part 2. (8,568 Co ation Process and
Administrative Cgg#fols: Site QA procedures, review and
approval proggg#es, and administrative controls are
implerae®®d in accordance with requirements of
anogix B to 10 CFR Part 50 and will continue to be

Experience:'!‘heAMPhaseﬁ' t] 8 sing the
effects of corrosion in RWT hez panger.

Same as effect of Corrosion/Boric Acid
Wastage of Item D1.1.7 Bolting for
flange connections in Items D1.1.1 thru

DI1.1.5.

Same as effect of Corrosion/Boric Acid Wastage of Item
D1.1.7 Bolting for flange connections in Items D1.1.1 thru
DI1.1.5.

No

Same as effect of Corrosion/Boric Acid
Wastage of Item D1.1.7 Bolting for
 flange connections in Items D1.1.1 thru

D1.1.5.

Same as effect of Corrosion/Boric Acid Wastage of Item
D1.1.7 Bolting for flange connections in Items D1.1.1 thru
D1.1.5.

No

V D1-27 DRAFT -
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v ENGINEERED SAFETY FEATURES
D1l. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor) -
Structure and Region of Environ- Aging Agingk,,

Item | Component Interest Material ment Effect echanisp] References
D1.7.1 |Safety Shell, Shell: CS [hemically |Loss of CreViceyﬁndﬁ:SME'Sccuwriﬁ.—r
thru  |Injection Manway, with SS breated Material Pitting -1080-Edition=
D1.7.3 |Tank Penetrations/ |cladding, porated Corros' FPlant Technical

{Accumulators | Nozzles Other: SS  |water _ Specifications.
| N
-
DRAFT - 12/:F./99 V D1-28




DI1.

ENGINEERED SAFETY FEATURES
EMERGENCY CORE COOLING

(Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

ervice inspection in conformance

th 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
n plant technical specifications.

( )
R I TP T

e SRR P ]

i
TR e e = S

mea es to mitigate crevice or pitting corrosion 2
erd{ce inspection (ISI) to monitor the effects of

corrosin on the intended function of emergegag-toxe
cooling system components. (2] Preve: /r ionss e
¢ntrollefl water

systegh is filled with borated water wi Y
che#istry. (3) Parameters Monitorgd/ Inspected : The
AMP monitors the effects of cogpp géfon by detectidn of
coolant leakage by ISIL. Inspegfion requirements f ASME
Section X1 specify vis 3} 5 (TWA-5240) examinatn
during system leakageftest and system hydrostatic test of
all pressure re -.-‘.‘ g Class 2 components required td
operate or sup#brt the safety function up to the first
normally glé€ed valve, according to Table IWC 2500-1
categope®®-H. (4) Detection of Aging Effects: Degradation
of & component due to corrosion would result in leakage

— b BT, T e
5 e

e WIS

representative sample of the system population and M52
susceptible locations in the system should be condu et to
ensure that significant degradation is not oc ¢
the component intended function will be majafained
during the extended period. Follow up actjefiS are based on
the inspection results and plant technjgal specification.
Inspection is performed in accordagy with the
requirements of ASME Code. 192¥R50 Appendix B, and
ASTM standards, using a vagfely of nondestructive
techniques including vigg@l. ultrasonic, and surface
techniques. Selectio 1 susceptible locations is based on
severity of cond -~ , time of service, and lowest design
margin. {5) M##itoring and Trending: System leakage
test is copeicted prior to plant startup following each
refueligoutage, and hydrostatic test at or near the end of
pection interval. The results of one-time
inspections. (6} Acceptance Criteria: Any
conditions that may be detected during the legle
hydrostatic tests are evaluated in accordaace with TWC-
3100 and acceptance standards of W34
sfidcceptable results are

< o
T, s

-
¥ .-

IR

requirements of Appendix B to 10 CFR Eaet®0 ‘and will
continue to be adequate for the paet®d of license renewal.
(10) Operating eriens calized corrosion is likely to
occur at mechgnieaTirits because they present a crevice

enCerToca

R R A4

W:“

geometry.arthe sealing surfaces that may allow buildup of

V D1-29
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v ENGINEERED SAFETY FEATURES .
D1.  EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging
item Component Interest | Material -ment Effect
D1.7.3 |Safety Penetrations/ |CS with SS LChemically | Crack
Injection Nozzles cladding  preated Initiation
Tank borated and Growth
{Accumulators Wwater

)
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.
P , )
W a ENGINEERED SAFETY FEATURES
/ D1. EMERGENCY CORE CO@NG SYSTEM (Pressurized Water
Existing Fu
f Aging Management Program (AMP) Evaluation and ;énlcal Basis / Eval
- Guidelines of Regulatory Guide (RG) 1.44 | (idashesl , _ Yes,
/ to avoid sensitization of stainless steels | meagsres to mitigate stresg corroslon cra g @¥and | Elefment 4
and, based on plant specifications, $%ice inspection (IS} tdgnonitor t.he i C on ould be
/. inservice inspection in conformance the irkended function of ollve Actions: yturther
y with ASME Section XI (edition specified | Selecfjon of material evaluated

in 10 CFR 50.55a), Table IWC 2500-1. requifements of Regulz
/- examination catégory C-H for pressure | mitigates SCC. (3] Pa & ;
/ retaining Class 2 components. and gfP monitors the effey
// water chemistry control program based | the RWT by detectigg®
; on plant technical specifications. of A\SME Sectigpgg®l speci :
1 exdminatiopgs ing systeg lmkage tes and system
hydros tstofallpr 3
4/7‘ ‘ { $omg®hents required to opera o support the safety
T AL _ul.--‘ A ".v----
if . ' - Detectwn of Aging Eﬂ"ects. Degradaﬁon of the
. 4 component due to SCC can not occur without leakage
1 / # coolant. However, a one-time inspection of reprg tative
> A sample of the system population and most syg€ptible
4 i locations in the system should be conducigito ensure that
significant degradation is not oc ,_ gand the
' 7 component intended function wjj##€ maintained during
M 5 the extended period. Follow y¢8 fitions are based on the
/ inspection results and pish it technical specification.
ﬁ'/ i ﬂbﬂ/ Inspection is perf opf€d in accordance with the
/‘/ reqmmnents e SME Code, 10CFR50 Appendix B, and
gﬁ g ASTM stz gras, using a variety of nondestructive
techniglfé includmg visual, ultrasonic, and surface
ﬁ riiques. Selechon ot' susceptible loca'aons is based on

\ZAIIW/Mfﬂ Imargin. (5)and —?:

is conducted prior to plant startup followmg eag L®

SP{Z refueling outage, and hydrostatic test at or pesé* fthe end of

- / each inspection interval. The rcsults gifie-time

f / inspection should be usedtodz 3 efrequmcy of future
inspections. (6] Acceptance ¥ a: Any relevant
conditions that may be dgj eddunngthel&kageand
hydrostatic tests are g uatedmaccordance with IWC-
3100 and acceptaph standardsofIWC—3400anleB—3516
Any eviden 2f F2ging effects or unacceptable results are
evaluage Corrective Actions: Repair and replacement
arc it nformaneewitthA—4000 andIWB-4000 8&9)
en L atxon?roc&, and Adminisira ative Con trpls: Si
8 procequr: ""' appr al PrOCESSES, and
administrative oont:rols are implemented ig ags¥rdance
wit.hrequ.xremmtsoprpendn:Bt =R Part 50 and
will continue to be adequatgfsthe penodoflicense
renewal. (10) Opsrg s Fxperience: SCC has been
observed injcction lines (IN 97-19 & 84-18),

=4

hargip f pwsingcladdmgm\Isso-ssand%GS).

(ES

f #/4 74 77 /’prz. @44/47’94/
,4#/4 T e o TTATLS FE72- 77

G T Frzezzzrtee .
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v ENGINEERED SAFETY FEATURES ,
Dl. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging Li Aging
Item Component Interest Material ment Effect echanism References
D1.8.1 |Refueling Shell, 8S hemically |Loss of Crevice and] ASME Section X1,
thru |Water Tank Manhole, eated Material Pitting 1989 Edition.
D1.8.3 |(RWT) Penetrations/ orated Corrosion
Nozzles- - ter .
/ q\
D1.8.3 |Refueling Penetrations/ |SS hemically | Crack scc y
Water Tank Nozzles eated Initiation ~1969-Edittor
(RWT) rated and Growth Regulatory Guide
ater Hvid— /. ‘/fm
. NRC IN 80-38.
NRC IN 84-18.
NRCIN9 .
NRC IV
97-18.
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{(Pressurized Water Reactor) i

[ ARE 2

specifications.

v

dmywa 3 e ey

emergency core coo ‘
chemistry copize*program

o e

to avoid sensitization of stainlpd

based on
plagieeeBrifcal specifications.

3

"~ Further

Aging Management Program (AMP) Evaluation and Technical Basis - / Evaluation
with ASME Section XI {edition spgs measures to mitigate crevice or pitting corrosion and Element-4—
in 10 CFR 50.55a}, Table Jii 1, inservice Jinspection {ISI} to monitor the effects of chould-be—
test and examina égory D-B for | corrosiorf on the intended function of emergeng#o: Sfarther—
systems in of emergency core cooling sistem components. (2) Preventips#fictio / A-evaluated—)
coo water chemistry control Control/of water chemistry based opgsfint technical N

\specifiéations. (3) Parameters Mohitored/ Inspectedd The 0

P monitors the effects gfgrrosion by detection fof
cbolant leakage by ISL_##Epection requirements of\ASME{
Section X1, Table [§#F2500-1. category D-B specify visudl
VT-2 (IWA-524@Fexamination during system leakage and
hydrostatipg€sts of all pressure retaining Class 3
compee€hts in support of emergency core cooling.
(IR ATt % o oS ;
component due to corrosion would result in leakage g ’
coolant. However, a one-time inspection of reprggéntative
sample of the system population and most sug /fi.ble
locations in the system should be conductgg‘to ensure that
significant degradation is not ings
component intended function will Bg?fhaintained during
the extended period. Follow u;

R e S L

requirements of AS| ode. 10CFR50 Appendix B, and
ASTM standards»#ing a variety of nondestructive
techniques jpefading visual, ultrasonic, and surface
_/: Selection of susceptible locations is based on
of conditions, time of service, and lowest design

Barsin MOon Il 0RDg AR N TRty o -
is conducted prior to plant startup following each __##
refueling outage, and hydrostatic test at or near {Le®h
each inspection interval. The results of :;,-».5/
inspection should be used to dictate theffquency of future
inspections. (6) Acceptance Critepi@
conditions that may be detectggfduring the leakage and
hydrostatic tests are evalp#ted in accordance with IWD-
3000 for Class 3 compgfents. Any evidence of aging effects

pfits are evaluated. (7) Corrective

TWB-4000. (8 & 9) Confirmation Process
ative Controls: Site QA procedures, review
implemented in accordance with requiremepts-pf- =
Appendix B to 10 CFR Part 50 and willoofti
adequate for the period of licoms®enewal. (10) Operating
Experience: Localizadsdbrrosion is likely to occur at
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35%1 the intended functionjof the
il ions: Selection of materifl 1
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v ENGINEERED SAFETY FEATURES
D1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
'D1.84 |Refueling Bolting Nuts: CS.,  Rir, Loss of Corrosion/ | NRC GL 88-05.
Water Tank Bolts/Studs:jeaking Material Boric Acid | ASME Section XI.
(RWD Alloy Steel rhemically Wastage of | 1989 Edition.
ted External |Plant Technical
rated Surfaces |Specifications.
ater
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ENGINEERED SAFETY FEATURES
EMERGENCY CORE COOLING SYSTEM {Pressurized Water Reactor)

D1.

- Existing

Aging Management Program (AMP)

Evaluat.lon and Technical Basis

Further
Evaluation

‘detection of lmkage !nspection reqmrements of ="
Section X1, Table TWD 2500-1. category D-B specify y€ua
VT-2 (IWA-5240) examination during system legkfige and
hydrostatic tests of all pressure retaining Cjags’3
components in support of emergency copeco >oling.
(4) Detection of Aging Effects: Degrgdition of the
component due to SCC can not ogefir without leakage of
coolant. However, a one-time dfispection of representative
sample of the system pop on and most susceptible
locations in the system sifould be conducted to ensure that
significant degradatjefi is not occurring and the
component interyiéd function will be maintained during
the extended pefiod. Foliow up actions are based on the
inspection#€sults and plant technical specification.
Inspec 'is performed in accordance with the

quiements ofASME Code 10CFR50 Appendix B and

_jlu ARQars vasisty-al nopndestructi

chniques i.ncludmg vzsual ultrasonic, and’ surf'ace
techniques. Selection of susceptible locations is based
severity of conditions, time of service, and low: /-(
margin. (5) Monitoring and Trending: Inspeetich schedule
of ASME Section XI should provide for tjgiely detection of
leakage. System leakage test is condjcted prior to plant
startup following each refueling oufage, and hydrostatic
test at or near the end of each ifspection interval. The
results of one-time inspectioff should be used to dictate the
frequency of future inspedt fions. {6) Acceptance Criteria:
Any relevant conditje that may be detected during the
leakage and hydp détatic tests are evaluated in accordance
with IWD-30Q@%or Class 3 components. Any evidence of
aging effept€or unacceptable results are evaluated.
(7) Cpgfective Actions: Repair and replacement are in
ogiftoran T - ang T B A (S 8T
Confirmation Process and Administrative ContrplerSite
QA procedures, review and approval procesgeg
administrative controls are implemenges Th : accordancc
with requirements of Appendix B {pAD CFR Part 80 and
will continue to be adequate forfthe period of license
renewal. (10) Operating ESperience: Although the primary
pressure boundary gifing of PWRs have generally not been
found to be affecfed bySCCbew.uscoflowd:ssolved
oxygen Jeo€15 and control of primary water chemistry,
siggificant potential of SCC exists from inadvertent
troduction of- COntamifATS o the primaly cosLT

232835 prim iy oS I
S.YStem(INS‘l-lS) SCChasbeen TRty

Same as effect of Corrosion/Boric Acid
Wastage of Item D1.1.7 Bolting for
 flange connections in Items D1.1.1 thru
D1.1.5.

Sa.me as e_ﬁ'ect fect of Corroszon/Bonc Acid Wastage of Item
D1.1.7 Bolting for flange connections in Items D1.1.1 thru
D1.1.5.

No
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v ENGINEERED SAFETY FEATURES
D1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging .
Item Component Interest Material ment Effect Mechanism Ref_grenos
D1.8.5 |Refueling Perimeter SealCold plastic Putside Loss of Weathering| Plant Technical
‘Water Tank coal tar tmosphere | elasticity Specifications
(RWT) pitch (drying out)
flashing or R
other
organic
sealants
DRAFT - 12/06/99 V D1-36




v ENGINEERED SAFETY FEATURES
D1. EMERGENCY CORE COOLING SYSTEM (Pressurized Water Reactor)

- 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 D1-37 DRAFT - 12/06/99




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) -
152.1.3 High-Pressure Core Spray (HPCS)
D2.1.4 Low-Pressﬁr.e Core Spray (LPCS)

D2.1.5 Low Pressure Coolant Injection (LPCI 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 Coﬂdmsa
D22 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

V D2-1 DRAFT - 12/06/99



D2.5.1 Piping and Fittings

D2.5.2 Flow Orifice

D2.5.3 Headers

D2.54 Spray Nozzles
D2.6 Isolation Condenser

D2.6.1 Tubing

D2.6.2 Tube;heet

D2.6.3 Channel Head

D2.6.4 Shell

DRAFT - 12,/%3/99 V D2-2



D2. Emergency Core Cooling System (Boiling Water Reactors)
System, Structures, a:}d 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 contzinment 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 C1. 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)(3).

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 VI H), spent fuel pool cooling and cleanup (Table VI

A4), suppression pool cleanup system (Table VII A5}, and closed cycle cooling water (Table

v C2).

-+ V. D2-3 DRAFT - 12/06/99
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ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM

Item

Structure and
Component

Region of
Interest

Mater;{

References

D2.1.1
thru
D2.1.7

Piping &
Fittings

High Pressure
Coolant
Injection
(HPCH).
Reactor Core
Isolation
Cooling
{RCIC), High-

ray (HPCS),
Low-Pressure
Core Spray
{LPCS),
Low Pressure
Coolant .
Injection A
(LPCI) epy—
Residual Heat
Removal

Lines to Spent
1 Poo.
{

Suppression
Chamber (SC),
Lines to
Containment
Spray System

=

Carbo;
Steel (

)

N

\

/

B

terial

and Pitting
Corrosion

ASME Section X1,

1989 Edition.

EPRITR-103515.
Plant Technical
Specifications
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EN SAFETY FEA'
D2. GENCY CORE COOLING (Boiling Water Reactor)
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation |

Water chemistry program based on EPRI| (1) Scope gof Program: The program relies on preventive Yes,
guidelines of TR-103515 and meas to mitigate general, crevice, and pitting corrosion | Element 4
implemented through the plant and rvice inspection (IS[) to monitor the effects of should be
technical specifications for minimizing | corrosioh on emergency core cooling systemt components. |further
impurities by monitoring and (2] tive Actions: Mitigation is by monitoring and evaluated

maintaining water chemistry
conditions, and inservice inspection is
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.

contro! of water chemistry to minimize concentration of
ive impurities in accordance with the EPRI

elines of TR-103515. (3) Parameters Monitored/

: The AMP monitors the effects of corrosion by
dptection of coolant leakage by inservice inspection (ISI).
tion requirements of ASME Section XI specify visual
-2 (TWA-5240) examination during system leakage and

‘hydrostatic tests of all pressure retaining Class 2
'| components according to Table IWC 2500-1 category C-H.

(4] Detection of Aging Effects: Degradation of the
component due to corrosion would result in leakage of
ceolant. 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, 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
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 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 IWB-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}
Confirmation Process and Administrative Controls: Site
QA procedures, review and approval processes. and
administrative controls are implemented in accordance
with requirements of Appendix B to 10 CFR Part 50 and
will continue to be adequate for the period of license
renewal. (10} Operating Experience: Localized corrosion is
likely to occur at mechanical joints, because of crevice
geometry at the sealing surfaces that may allow budidup of
impurities due to stagnant conditions. No significant
corrosion related problem has been reported for piping and
fittings in BWR emergency core cooling system.

V D2-5
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ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)

Structure and Regton of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
D2.1.1 |Piping & HPCI Carbon R5-288°C, |Cumulative |Fatigue ANSI B31.1.
Fittings Steel (CS), Pxygenated |Fatigue ,
Stainless ater Damage :
P ! Steel (SS) rv ll N
D2.1.1 |Piping & HPCI, oA | Stainless 5-288°C, [Crack . | Stress W—Oﬂs, Rev. |
thru Fitting: Y enated {Initiation Corrosion
D2.1.7 ater and Growth }Cracking »{NRC GL 88-01.
(scay, ASME-Seetionr 3
Inter- HO8SEditton
gran BWRVIP-29.
Stress EPRI TR-103515,
Corrodion tory Quide
Cra

IGsCC)

DRAFT - 12/06/98
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v EN
LING SYSTEM (Boiling Water Reactor)
Y _Existing Further
\ Evaluation and Technical Basis Evaluation
Fgtigue is a time-limited aging analysis (TLAA) to be Yes
rformed for the period of license renewal, check Code TLAA
ts for allowable cycles {less than 7000 cycles) of
/\ thermal stress range.
(1) Scope of Program: The program is focused on managingi No

Rev. 2 and implemented through NRC
Generic letter {GL) 88-01, and inservice
inspection in conformance with ASME
Section XI {edition specified in 10 C
50.55a), Table IWC 2500-1, examination
category C-F-1 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.

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
1 (SS) piping 4 in. or larger in diameter and contains
at a temperature above 93°C (above 200°F) during
r operation regardless of Code classification.
G-0313 and GL 88-01, respectively, describe the
t ical basis and staff guidance regarding mitigating
IGSEC in BWRs. (2) Preventive Actions: Mitigation of
C is by selection of material considered resistant to
tization and IGSCC., e.g.. low-carbon grades of
itic SSs and weld metal, with 2 maximum carbon of
% and minimum 7.5% ferrite in weld metal, and by
ial processing such as solution heat treatment, heat
welding, and induction heating or mechanical stress
#nprovement. (3) Parameters Monitored/Inspected: 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 (IWA-5240) examination
of all pressure retaining Class 2 components during
system leakage test (WB-5221) and system hydrostatic test
(TWB-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 Effects: Aging
"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: ion 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 X, 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
reinforced by weld overlay. (6) Acceptance

wal
-| PO

austy

.+ V D2-7
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v ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
D2.1.8 |Piping & Automatic Cs, Loss of General, Plant Technical
Fittings Depressuri- SS Material Crevice, Specifications.
zation Systemn and Pitting
(ADS) Corrosion
D2.1.9, | Piping & Lines to HPCI {CS and Wall
D2. Fittings & RCIC Pump team up to { Thinnin,
1.10 Turbine, 320°C
Lines from
HPCI & RCIC
Pump Turbine |
to Condenser /
. ” 1
5\,/5; -
éébfl NRCIN 91-18 S1
J NRC IN 97-84
DRAFT - 12/06/99 V D2-8
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ENGINEERED SAFETY FEATURES

D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

_ Evaluation and Technical Basis

Further
Evaluation

(continued from previous page)
Criteria: Any IGSCC degradation is evaluated in
accordance with IWB-3100 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 Actions: Repair is in
conformance with IWA-4000 and TWB-4000 or GL 88-01.
Continued operation without repair requires that crack
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. Slis
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) Confirmation
Process and Administrative Controls: Site QA procedures,
review and approval processes. and administrative
controls are implemented in accordance with
requirements of Appendix B to 10 CFR Part 50 and will
continue to be adequate for the period of license renewal.
(10) Operating Experience: IGSCC has occurred in small-
and large-diameter BWR piping made of austenitic SSs.
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
program.

Plant specific aging management program is to be
evaluated.

Yes,
no AMP

Program delineated in NUREG-1344 for
single phase lines and implemented
through NRC Generic Letter 83-08;
CHECWORKS Code; EPRI guidelines of
NSAC-202L-R2 for effective
erosion/corrosion program: and water
chemistry program based on EPRI
guidelines in TR-103515 and BWRVIP-
29 for water chemistry in BWRs.

(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 (¢) perform follow-up inspections to
confirm or quantify 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

Yes,
Element 1
should be
further
evaluated

VvV D2~-9 DRAFT -
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v ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM (Boliling Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
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ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(continued from previous page)

be an issue for the steam lines to pump turbines.

{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 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. I 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 resuits of UT 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) Confirmation Process and
Administrative Controls: Site QA procedures, review and
approval processes, and administrative controls are

VvV D2-11 DRAFT - 12/06/99




v ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
D2.2.1 |Pumps Bowl/Casing, |CS Casting, P5-288°C, |Loss of General, |ASME Section XI.
thru HPCS or HPCI |Suction Head. |CS Dxygenated | Material Crevice, 1989 Edition.
D2.2.3 |Main & Discharge i Water and Pitting { ASME OM Code-
Booster, LPCS, | Head Corrosion | 1990, Subsection
LPCl or RHR, & ISTB.
RCIC = NRC GL 89-04.
EPRI TR-103515.
Plant Technical
Spectfications.
E° 1A 7S
/ T
1
7 Ml/
/Vl 7%
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v ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)
Existing Further
Aging Management Pm@ (AMP) Evaluation and Technical Basis Evaluation
(continued from previous page} .
implemented in accordance with requirements ol
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 EPRI| (1) Scope of Program: The program relies on preventive Yes,
guidelines of TR-103515 and measures to mitigate general, crevice, and pitting Element 4
implemented through the plant _| corrosion and combination of inservice inspection (ISI should be
technical specifications for minimizing | and inservice testing {IST) to monitor the effects of further
impurities by monitoring and corrosion on the intended function of emergency core evaluated

maintaining water chemistry
conditions; 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 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 ISTB) for
pumps, or other approved program in
the plant specifications.

cooling system components. (2) Preventive Actions:
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 Monitored/Inspected: The
AMP monitors the effects of corrosion by ISI to detect
coolant leakage and IST to evaluate component
performance. Inspection requirements of ASME Section
XI specify visual 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 IWP {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 perforthed in
accordance with the requirements of ASME Code,
10CFR50 Appendix B, and ASTM standards, using a
variety of nondestructive techniques including visual,
uitrasonic, and surface techniques. (5) Monitoring and
Trending: 1S1/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. 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,

V D2-13
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ENGINEERED SAFETY FEATURES .
D2, EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)
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N
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Structure and Region of Environ- Aging Aging .
Item Component Interest Material ment Effect echanism References
D2.3.1 [Valves Body and CS forging, R5-288°C, {[Wall Erosion/ |NUREG-1344.
{Check. Bonnet CS casting Dxygenated {Thinning Corrosion |EPRI NSAC-
Control, Hand, Water 202L-R2.
Motor NRC GL 89-08
Operated, & NRC IN 93-21.
Relief Valves) EPRI TR-103515.
BWRVIP-29.
D2.3.1 {Valves Body and CS forging, P5-288°C. |Loss of General, ASME Section XI,
(Check, Bonnet CS casting Pxygenated |Material Crevice, 1989 Edition.
Control, Hand, Water and Pitting | ASME OM Code-
Motor ) Corrosion | 1990, Appendix 1
Operated, & | — /" | "] and Subsection
Relief Valv: ISTC.
EPRI TR-103515.
NRC GL 83-04
NRC GL 90-06
NRC GL 96-05
/5 NRC IN 88-70
‘ NRC IN 98-24,
Plant Technical
Specifications.
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v ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM (Boiling 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 IWA-4000. (8 & 9) Confirmation
Process and Administrative Controls: Site QA procedures.
review and approval processes, and administrative
controls are implemented in accordance with
requirements of Appendix B to 10 CFR Part 50 and will
continue to be adequate for the period of license renewal.
{10} Operating Experience: 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 HPCI & | 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 (IST) to monitor the effects of corrosion on the further
impurities by monitoring and intended function of emergency core cooling system evaluated

maintaining water chemistry
conditions; 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 based on the
testing requirements of 10 CFR 50.55a
for ASME Code Class 2 valves, staff
guidelines of NRC Generic Letter (GL} 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 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.

components. (2} Preventive Actions: Mitigation is by
monitoring and control of water chemistry to minimize
concentration of corrosive impurities by following EPRI
guidelines of TR-103515 and implemented through the
plant technical specifications. (3) Parameters Monitored/
Inspected: The AMP monitors the effects of corrosion by
ISI to detect coolant leakage and IST to evaluate )
component performance. Inspection requirements of
ASME Section XI specify visual 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
valves and additional guidelines of NRC GLs 89-04 and 96-
05, IST is performed in accordance with ASME Subsection
IWV {OM Code Appendix I and Subsection ISTC).

{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 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} Monitoring and Trending: 1SI/IST

V D2-15
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v ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM Boﬂing ‘Water Reactor)

Structure and Region of Environ- Aging Aging :
Item | Component Interest Material ment Effect echanism References
D2.3.1 [Valves Body and SS forging, p5-288°C, |[Crack SCC NUREG-0313, Rev.
{Check, Bonnet Drxy ted |Initiation 2.
Control, Hand, /7/— Water an NRC GL 8801,
Motor ASME Section XI,
Operated. & 1989 Edition.
Relief Valfes) . BWRVIP-28.
EPRI TR-103515.
T o '
ﬂ.(/ A4 ¢ 4 )
P / L~ 9
7 “
"
Y/ U
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v ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{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-3100 and acceptance

1 standards of IWC-3400 and [WC-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} Confirmation Process and
Administrative Controls: Site QA procedures, review and
approval processes, and administrative controls are
implemented in accordance with requirements of
Appendix B to 10 CFR Part 50 and will continue to be
adequate for the period of license renewal. (10} Operating
Experience: 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).

Program delineated in NUREG-0313,
Rev. 2 and implemented through NRC
Generic letter (GL) 88-01, and 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 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. )

(1) Scope of Program: The program includes implementing
counter measures to mitigate stress corrosion cracking
{SCC) of stainless steel (SS) and combination of inservice
inspection (IST} 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 88-01. 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-28 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

No
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ENGINEERED SAFETY FEATURES

D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)

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

D2.4.1 |Heat Tubes, Crevice and| ASME Section X1, |
thru Exchangers Tubesheet, Pitting 1989 Edition.
D244 |(RHR&LPCI) |Channel & Corrosion W

(Serviced by {Head, Shell 2.

Closed Cycle NRC GL 89-13.

Cooling Water) Plant Technical

Specifications.

A
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v ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM (Bolling Water Reactor)

Existing
Aging Management Program (AMF)

Evaluation and Technical Basis

“Further
Evaluation

(continued from previous page)

and performing similar functions in the system. Visual
examnination 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-3100 by comparing ISI results
with the acceptance standards of IWC-3400 and IWC-3515.
{7) Corrective Actions: Repair is in conformance with
IWA-4000 and replacement is in accordance with IWA-
7000. {8 & 9) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval
processes, and administrative controls are implemented
in accordance with requirements of Appendix B to 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. (10} Operating i 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
radiation and temperature monitors in
component cooling system; 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; 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: and
control of system water chemistries in
suppression pool and component
cooling water based on the plant
technical specifications to minimize
exposure to aggressive environments.

(1) Scope Ef Program: The program includes monitoring
and control of ECCS water chemistry to minimize
exposure to aggressive environments, and performance
testing in accordance with ASME OM-Standards and
Guides, Part 2 provides assurance that the heat exchanger
serviced by the closed-cycle cooling water system is
performing its function acceptably. (2} Preventive
Actions: Monitor and control of suppression pool and
component cooling system water chemistries based on the
plant technical specifications to minimize impurities,
and timely corrective action prevent or mitigate
corrosion. The parameters monitored include halogens,
sulfates, axygen, and pH in the suppression pool water,
and in addition to these, dissolved copper and iron,
suspended solids, and gamma activity in the component
cooling water. (3} Parameters Monitored/ Inspected: The
AMP monitors the effects of corrosion by surveillance
program to detect coolant leakage and inservice testing to
evaluate component performnance. 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
XI specify visual VT-2 (TWA-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

No
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v ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
D2.4.1 |Heat Tubes, - Carbon Dxygenated | Loss of General NRC GL 89-13.
thru Exchangers Tubesheet, Steel (CS), ater on Material Corrosion |NRC IN 81-21.
D244 |(RHR&LPCI) [Channel & Stainless side; and NRC IN 85-24.
{Serviced by |Head, Shell Steel (SS) Cycle Microbio- |NRC IN 85-30.
Open Cycle ooling logically |NRC IN 86-96.
Cooling Water) ater (Raw Influenced | NRC IN 94-03.
ater) on Corrosion {Plant Technical
other (MIC) Specification.
ide
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ENGINEERED SAFETY FEATURES

D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)

Ex!sting
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{corttinued 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 III 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) Confumation Process
and Administrative Controls: Site QA procedures, review
and approval processes, and administrative controls are
implemented in accordance with requirements of
Appendix B to 10 CFR Part 50 and will continue to be
adequate for the period of license renewal. (10} Operating
Experience: Operating plant experience with this AMP
indicate timely detection of corrosion in ECCS heat
exchangers.

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 control
of ECCS water chemistry and the use of
appropriate materials and
Hning/coating to protect the underlying
metal surfaces from being exposed to
environments causing MIC and
biofouling.

(1) Scope of Program: The program includes monitoring
and control of water chemistry to minimize exposure to
environments causing MIC and biofouling, and staff
recommendations of Generic Letter (GL) 89-13 or an
equivalent program provide assurance that the service
cooling water system is in compliance with General
Design Criteria and Quality Assurance requirements.
Guidelines of GL 89-13 include (a) surveillance and control
of biofouling, (b) test program to verify heat transfer
capabilities, {c) routine inspection and maintenance
program to ensure that corrosion., erosion, protective
coating failure, silting, and biofouling, can not degrade the
performance of safety-related systems serviced by the
service 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, control of water
chemistry is based on EPRI guidelines of TR-103515, and
lning or coating protect the underlying metal surfaces

from being exposed to aggressive cooling water
environment. Based on GL 89-13 cooling water

No
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ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
D2.4.1 {Heat Tubes, Carbon Pxygenated |Buildup of |Biofouling | Same as for
thru Exchangers Tubesheet, Steel (CS), Water on Deposit General Corrosion
D244 |{RHR&LPCI) |Channel & Stainless pne side; and MIC of Items
(Serviced by |Head, Shell Steel (SS) Ppen Cycle D24.1 thruD2.4
Open Cycdle Cooling RHR and LPCI
Cooling Water) Water (Raw heat exchanger
Water) on components
the other
pide . .
D2.5.1 |Containment |Piping and  |CS, Bir Loss of General, |Plant Technical
thru Spray Header |Fittings, SS Material Pitting, and| Specifications.
D2.5.4 |and Spray Flow Orifice, Crevice
Nozzles Headers, Corrosion
System Spray Nozzies
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D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)

Aging Management Program (AMP)

Existing

Evaluation and Technical Basis

Further
Evaluation

{continued from previous page)

system is continuously chlorinated or treated with biocide
whenever the potential for biological fouling species
exists. (3) Parameters Monitored/ Inspected: The 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 8%-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 coclant 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) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval
processes, and administrative controls are implemented
in accordance with requirements of Appendix B to 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. (10) Operating Experience: Significant
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 ina
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
of Items D2.4.1 thvu D2.4 RHR and LPCI

heat exchanger components

Same as for General Corrosion and MIC of Items D2.4.1
thru D2.4 RHR and LPCI heat exchanger components

No»

Plant specific aging management
program.

Plant specific aging management program is to be
evaluated.

Yes,
no AMP
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D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
D2.6.1 |Isolation Tubing, Tubes: Tube side: | Loss of Crevice and| ASME Section XI,
thru Condenser Tubesheet, SS: team at Material Pitting 1989 Edition.
D2.6.4 Channel Head, [ Tubesheet: C: Corrosion
Shell CS: ell side:
Channel Heminera- -
Head: CS: |ized water
Shell: CS  pt 288°C
DRAFT - 12/06/99 V D2-24




v ENGINEERED SAFETY FEATURES
D2. EMERGENCY CORE COOLING SYSTEM (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

components

Same as eﬁe?f-of Crevice and Pitting
Corrosion of Items D2.4.1 thru D2.4.4
RHR and LPCI heat exchanger

Same as efject of Crevice and Pitting Corrosion of Items
D2.4.1 thru D2.4.4 RHR and LPCI heat exchanger

components

No

V D2-25

DRAFT - 12/06/99




E Fan Cooler System

E.l

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

V E-1

DRAFT - 12/06/99



DRAFT - 12/06/99

V E-L



E. 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 CJ.

. vV E-3 DRAFT - 12/06/99



A

Region of Environ- Aging Aging
Component Interest Mater!a( ment Effect Mechanism References
. 1. Fan Coolers Cooling coils {Cu-Ni all reated of General NRC IN 80-37
{typi ter from aterial Corrosion
20% Cuil ervice
Ni) -
E.1.2 |Fan Coolers |Fan housing, |Carbon Fatigue ASME Section II,
E.1.3 blades, and Steel .| 1969 Edition,
E.14 fasteners
E.1.2 |Fan Coolers Fan housing, |Carbon General
E.1.3 blades, and Steel Corrosion
E.1.4 ers
E.1.5 |Fan Cool Piping and General
E.1.6 fittings Corrosion

DRAFT - 12/06/9¢
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v ENGINEERED SAFETY FEATURES

E. FAR 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.
prograrm. evaluated. One incident of containment cooler heat No generic
exchanger leakage caused by corrosion has been reported [AMP
{NRC 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 I (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

-« V E-5
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NRC Information Notice 88-70, Check Valve Inservice Testing Program Deficiencies, August
29, 1988.

NRC Information Notice 89-01, Valve Body Erosion, January 4, 1989.

NRC Information Notice 89-79, Degraded Coating and Corrosion of Steel Containment
Vessels, December 1 , 1989.

NRC Information Notice 89-79, Supplement 1, Degraded Coating and Corrosion of Steel
Containment Vessels, June 29, 1990

NRC Information Notice 90-68, Stress Corrosion Cracking of Reactor Coolant Pump Bolts,
October 30, 1990.
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NRC Information Notice 91-05, Intergranular Stress Corrosion Cracking in Pressurized
Water Reactor Safety Injection Accumulator Nozzles, January 30, 1991.

NRC Information Notice 93-21, Summary of NRC Staff Observations Compiled During
Engineering Audits or Inspections of Licensee Erosion/Corrosion Programs, March 25,
1993.

NRC Information Notice 94-63, Boric Acid Corrosion of Charging Pump Casing Caused by
Cladding Cracks, August 30, 1994.

NRC Information Notice 96-11, Ingress of Demineralizer Resin Increases Potential for Stress
Corrosion Cracking of Control Rod Drive Mechanism Penetrations, February 14, 1996.

NRC Information Notice 87-19, Safety'Ir;iection System Weld Flaw at Sequoyah Nuclear
Power Plant, Unit 2, April 18, 1997.

NRC Information Notice 98-23, Crosby Relief Valve Setpoint Drift Problems Caused by
Corrosion of the Guide Ring, June 23, 1998. .

NRC Information Notice 98-24, Stem Binding in Turbine Governor Valves in Reactor Core
Isolation Cooling (RCIC) and Auxiliary Feedwater (AFW) Systems, June 26, 1998.

Regulatory Guide 1.35, Inservice Inspection of Ungrouted Tendons in Prestressed Concrete
Containments (Draft SC 810-4, Proposed Revision 3, published March 1979).

Regulatory Guide 1.44, Control of the Use of Sensitized Stainless Steel, May 1973.

Regulatory Guide 1.52, Design, Testing, and Maintenance Criteria for Postaccident
Engineered-Safety-Feature Atmosphere Cleanup System Air Filtration and Adsorption
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Regulatory Guide 1.90, Inservice Inspection of Prestressed Concrete Containment Structures
with Grouted Tendons, August 1977.

Regulatory Guide 1.136, Materials, Construction, and Testing of Concrete Containments
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Vessels and Containments”) (Draft SC 814-5, Proposed Revision 2, published
November 1979) .

NUREG-0313, Revision 2, Technical Report on Material Selection and Processing Guidelines
for BWR Coolant Pressure Boundary Piping, U.S. Nuclear Regulatory Commission,
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NUREG-1339. Resolution of Generic Safety Issue 29: Bolting Degradation or Failure in
Nuclear Power Plants, Richard E. Johnson, U.S. Nuclear Regulatory Commission, June
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ASME OM Code, Appendix 1, Inservice Testing of Pressure Relief Devices in Light-Water
Reactor Power Plants, Code for Operation and Maintenance of Nuclear Power Plants,
The American Society of Mechanical Engineers, New York, NY.

ASME OM Code, Subsection ISTC, Inservice Testing of Valves in Light-Water Reactor Power
Plants, Code for Operation and Maintenance of Nuclear Power Plants, The American
Society of Mechanical Engineers, New York, NY. i

ASME OM S/G, Part 2, Requirements for Performance Testing of Nuclear Power Plant Closed
Cooling Water Systems, Standards and Guides for Operation and Maintenance of
Nuclear Power Plants, The American Society of Mechanical Engineers, New York, NY.

ASME Section XI, Rules for Inservice Inspection of Nuclear Power Plant Components, 1989
Edition, The ASME Boiler and Pressure Vessel Code, The American Society of
Mechanical Engineers, New York, NY, July 1, 1989.

ASTM D95-83, Standard Test Method for Water in Petroleum Products and Bituminous
Materials by Distillation, American Society for Testing and Materials, West
Conshohocken, PA, 1983. :

EPRI NP-5769, Degradation and Failure of Bolting in Nuclear Power Plants, Volumes 1 and 2,
Electric Power Research Institute, Palo Alto, CA, April 1988.

EPRI TR-102134, PWR Secondary Water Chemistry Guidelines—Revision 3, Electric Power
Research Institute, Palo Alto, CA, May 1993.

EPRI TR-103515, BWR Water Chemistry Guidelines-Revision 3, Normal and Hydrogen Water
Chemistry, Electric Power Research Institute, Palo Alto, CA, February 1994.

IE Bulletin No. 82-02, Degradation of Threaded Fasteners in the Reactor Coolant Pressure
Boundary of PWR Plants, June 2, 1982. .

NRC Bulletin 87-01, Thinning of Pipe Walls in Nuclear Power Plants, July 9, 1987.

NRC Generic Letter 89-04, Guidance Jor Developing Acceptable Inservice Testing Programs,
April 3, 1989.

NRC Generic Letter 89-08, Erosion/Corrosion-Iinduced Pipe Wall Thinning, May 2, 1989.

NRC Generic Letter 89-13, Service Water System Problems Affecting Safety-Related
Eguipment, July 18, 1989.

NRC Generic Letter 89-13, Supplement 1, Service Water System Problems Affecting Safety-
Related Equipment, April 4, 1990.
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NRC Generic Letter 90-06. Resolution of Generic Issue 70, “Power-Operated Relief Valve
and Block Valve Reliability ,” and Generic Issue 94, “Additional Low-Temperature
Overpressure Protection for Light Water Reactors,” Pursuant to 10 CFR 50.54(f), June
25. 1990.

NRC Generic Letter 91-17, Generic Safety Issue 79, “Bolting Degradation or Failure in
Nuclear Power Plants”, October 17, 1991. )

NRC Generic Letter 96-05, Periodic Verification of Design-Basis Capability of Safety-Related
Motor-Operated Valves, September 18, 1996.

NRC Information Notice 81-21,° Potential Loss of Direct Access to Ultimate Heat Sink, July
21, 1981.

NRC Information Notice 85-24, Failures of Protective Coatings in Pipes and Heat Exchangers,
March 26, 1985.

NRC Information Notice 85-30, Microbiologically Induced Corrosion of Containment Service
Water Systemn, April 19, 1985.

NRC Information Notice 86-96, Heat Exchanéer Fouling can Cause Inadequate Operability of
Service Water Systems, November 20, 1986.

NRC Information Notice 86-106, Feedwater Line Break, December 16, 1986.

NRC Information Notice 86-106, Supplement 1, Feedwater Line Break, February 13, 1987.
NRC Information Notice 86-106, Supplement 2, Feedwater Line Break, March 18, 1987.
NRC Information Notice 86-106, Supplement 3, Feedwater Line Break, November 10, 1988.

NRC Information Notice 88-70, Check Valve Inservice Testing Program beﬁciencies, August
29, 1988.

NRC Information Notice 89-53, Rupture of Extraction Steam Line on High Pressure Turbine,
June 13, 1989.

NRC Information Notice 91-18, High-Energy Piping Failures Caused by Wall Thinning, March
12, 1991.

NRC Information Notice 91-18, Supplement 1, High-Energy Piping Failures Caused by Wall
Thinning, December 18, 1991. '

NRC Information Notice 91-19, Steam Generator Feedwater Distribution Piping 'Damage.
March 12, 1991.

NRC Information Notice 91-28, Cracking in Feedwater System Piping, April 15, 1991.
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NRC Information Notice 92-35, Higher than Predicted Erosion/Corrosion in Unisolable
Reactor Coolant Pressure Boundary Piping inside Containment at a Boiling Water
Reactor, May 6, 1992.

NRC Information Notice 93-21, Summary of NRC Staff Observations Compiled During
Engineering Audits or Inspections of Licensee Erosion/Corrosion Programs, March 25,
1993. N

NRC Information Notice 94-03, Deficiencies Identified During Service Water System
Operational Performance Inspections, January 11, 1994,
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a Flow Straightening Device, February 24, 1995.

NRC Information Notice 97-84, Rupture in Extraction Steam Piping as a Result of Flow-
Accelerated Corrosion, December 11, 1997.

NUREG-1344, Erosion/Corrosion-Induced Pipe Wall Thinning in U.S. Nuclear Power Plants,.
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NUREG-1339, Resolution of Generic Safety Issue 29: Bolting Degradation or Failure in
Nuclear Power Plants, Richard E. Johnson, U.S. Nuclear Regulatory Commission, June
1990.

- oA

DRAFT - 12, :5/99 V R-6



GALL REPORT - MECHANICAL DISCIPLINE COMMENTS

SECTION V
VA-1 Containment Spray 2.1 through | V A-10 General corrosion, pitting and crevice corrosion are listed as aging
System 2.4,6.1 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.
VA-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 ASME Section XI should be deleted from
4.1,5.1, 20, 24, References, AMP and Evaluation and Technical basis section. The AMP
7.1thru7.4 | 26 should be the Chemistry Control Program. No further evaluation is
required element 4 of item A, 1.1 thn A.1.3, A/ 1.5, A4.1, A5.1,
VA-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 14, 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
41,51 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

-

vVC-1

Containment Isolation
Components

1.1 thru
13;2.1,
2.2

VC-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.

vVC-2

Containment Isolation
Components

10.1, 10.2

Vv C-20

Section does not include MIC an aging mechanism for containment
isolation SCs. This aging mechanism would be applicable to any raw
water piping penetration the containment.

VC-3

Containment Isolation
Components

5.1 thm
53

VC-8

Items 5.1 thru 5.3 indicate that the fuel transfer penetrations are fabricated
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.

vVC-4

Containment Isolation
Components

C38, C.9,
C.10

VC-2,
10
through

The Isolation Barriers portions for C.8, C.9 and C.10 should be expanded
to include the piping as well as the valves. (Several systems will scope out
of with the exception of containment isolation portions)

VC-5

Containment Isolation
Components

C.10

VC22,
20, 21

Expand discussion of lines to cover other lines not specifically in C.8 or
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)

VC-6

Containment Isolation
Components

C8.1,
C82

V C-10,
11

ISI VT-2 examinations are credited, performed at system operating
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

Components

C8.2

ASME Section X1 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
Components

C8.1,
C82

V C-10,
11

10 CFR 50 Appendix J testing is credited. It is not clear how this testing
is an appropriate AMP 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.

vC-9

Containment Isolation
Components

C8.1,
C8.2

VC-12,
13

10 CFR 50 Appendix J testing is credited. It is not clear how this testing
is an appropriate AMP 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.

VC-10

Containment Isolation
Components

C.10.1,
C.10.2

V C-20,
21

This section is for containment isolation valves in non-safety related
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

A%

Components

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 AMP should be the ISI Program for
external surface.

VC-12

Containment Isolation
Components

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 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

Cooling System

VD.1-1 Emergency Core 1.1.1 thru VD14, Control of chemistry for borated water contained in emergency core
Cooling System 1.1.6, 1.1.1 | 6,12, 14, cooling system is sufficient to manage SCC; pitting and crevice corrosion.
thra 1.1.5, | 16, 20, Reference to/discussion of ASME Section XI should be deleted from
1.2.1,1.3.1, | 22, 24, References, AMP and Evaluation and Technical basis section. The AMP
14.1,1.5.1 | 28,30, should be the Chemistry Control Program. No further evaluation is
thru 1.5.4, 32 required element 4 of item D.1.1 thru D.1.5,D.1.2.1, D.1.4.1, D1.7.1 thr
1.6.1 thru D.1.7.3,D1.8.1 thru D.1.8.3.
163,171
thru 1.7.3,
1.7.3,1.8.1
thru 1.8.3,
1.8.3,
VD.1-2 | Emergency Core 1.1.1 thru VD14, 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
14.1,1.7.3, | 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, | V1- Relative to the evaluation:
Cooling System 1.2.2, 8, 16,22, Replace “coolant” with fluid in elements 1 and 3. Replace “reactor coolant
132,141, | 24, 26, pressure boundary” with bolting in element 1. Replace “reactor coolant”
142,153 | 34 with fluid in element 2.
thru 1.5.5,
1.6.3, 1.6.4,
1.7.1,1.8.4
VD1-4 Emergency Core 1.1.6 VDI1-8 Stagnant, chemically treated water is not expected to have biological

activity that would lead to microbiologically influence corrosion
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS

SECTION V

Emergency Core
Cooling System

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 fo item C.2.1.1 thru 2.1.3
on page 1V C2-10 for discussion of AMP and include same)

VD1-6 Emergency Core 1.1.1 thru VD14, Delete discussions in element 2 of the evaluation relative to inadvertent
Cooling System 1.16,12.1, | 14, 20, introduction of contaminants and reliance on ISI.
14.1,173, | 30,32
1.8.3
VvD.1-7 Emergency Core 1.5.1 thru VD1-22 EPRI TR-107396 provides chemistry guidelines for closed cooling water.
Cooling System 1.54
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS
SECTION V

VD2-1 ECCS (BWR) D2.1.1 VvV D2-4 Remove the “or” between LPCI and RHR, and replace it with an
Thru “and”. Lines to Spent Fuel Pool are not necessarily in scope for
D2.1.7 LR. Need to define “Oxygenated Water”.
VvV D2-2 D2.1.1 V D2-5 General comment 1 for ASME Section XI inspections.
Thru Gengeral comment 2 for NO one time inspections.
D2.1.7
VvV D2-3 D2.1.1 vV D2-6 Replace the References and Existing AMP boxes with the boxes for
Vv D2-7 Item E5.1.1 on pages VII E5-4 and 5,
which have a more complete description of the fatigue references (
includes ASME Section II1)
VD2-4 D2.1.1 VvV D2-6 Lines to SFP are not necessarily in scope for LR.
Thru
D2.1.7
VD2-5 D2.1.1 VD27 General comment 1 for ASME Section X1 inspections.
Thru
D2.1.7
V D2-6 D219 VD29 See generic write-up for Flow Accelerated Corrosion program.
D2.1.10 VD2-11 Why the reference to NRC IN 93-21 ? What does it accomplish ?
VD27 D221 V D2-13 General comment 1 for ASME Section XI inspections.
Thru General comment 2 for NO one time inspections.
D2.2.3
VD2-8 D23.1 VD2-15 General comment 1 for ASME Section XI inspections.
Vv 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
VD2-10 D24.1 VD221 The description of the NRC GL 89-13 programs is too specific in its
Thra VvV 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

V.E-1 Engineered Safety E.1l1 VE-4 In the Environment column, should not refer to service water as
Features- Fan E.15 treated water. Water supply is normally from closed cooling water
Cooler System E.1.6 (e.g. component cooling water).

V.E-2 Engineered Safety El.1 VE-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 10CFR54.21(a)(1)(1) the listed three items are excluded from
Features- Fan E.13 the scope of Part 54. NEI 95-10 Rev. 1 also excluded them (see
Cooler System El4 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 VE-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 stmilar water system.

V.E-5 Engineered Safety E.1.5 VE-4 Stainless Steel (SS) is not susceptible to General Corrosion.
Features- Fan E.l6 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 VI

VIIL A-1

Steam Turbine System

Alland A.1.2

VIII A-5

The program described to manage loss of material due 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

Alland A12

VIII A-4

Replace “Erosion/Corrosion (E/C)” with “Flow Accelerated Corrosion
(FAQC)”.
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GALL REPORT - MECHANICAL DISCILPLINE COMMENTS

SECTION VIII

VIII B1-1

Main Steam System

B1.1.1 through

VIII B1-4

Erosion-corrosion is not a concern if the main steam system has

Bl.1.5and B1.2.1 | and 6. superheated steam. The Aging Mechanism column needs to no
that this mechanism is not a concern for superheated main stea
systems.

VI B1-2 Main Steam System B1.1.1 through VIII B1-4 Replace “Erosion/Corrosion (E/C)” with “Flow Accelerated Cor

Bl.1.5and B1.2.1 | and 6. (FAQ)”.

VIII B1-3 Main Steam System B1.1.1 through VII B1-4 For those areas not containing superheated steam, the FAC Prog

Bl.1.5and B1.2.1 | 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 vII

VIII B2-1 Steam and Power All The GALL report treats containment isolation valves in safety
Conversion Systems related systems under the containment barrier section. It is more
Main Steam System appropriate to treat these valves with their associated safety related
(BWR) 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 B2.16 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 VII 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
Conversion Systems
Main Steam System
(BWR)

B22.1

VII B2-8, 9

Generic Letter 90-06 is not applicable to Boiling Water Reactors,
and should not be referenced or discussed in this section.
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GALL REPORT — MECHANICAL DISCILPLINE COMMENTS

SECTION vIII

VIIC-1

Extraction Steam
System

The Extraction Steam System does not perform any Intended
Function per 10CFR 54.4 for PWR’s. Delete references to PWR.
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GALL REPORT — MECHANICAL DISCILPLINE COMMENTS

SECTION VIII

VII D1-1 Steam and Power D13 VIID1-1, Feedwater Pumps are typically not required for safe shutdown or
Conversion 3,8and 9 accident mitigation. The Auxiliary Feedwater System serves the
Feedwater (PWR) safe shutdown or accident mitigation functions of secondary
inventory control. Delete D1.3 and its subsections D1.3.1 and
D1.3.2.
VIII D1-2 Steam and Power D1.1.1 VIII D1-6, 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.
VIID1-3 Steam and Power D121 VIID1-8 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

VIIIE-1

Condensate System

E.l.1

VIII E-5

The program described to manage loss of material due 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

VIIE-2

Condensate System

E2.1

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.

VIIE-3

Condensate System

E.4.1 thru
E4.4

VIIE-7
VI E-11

Use of Chemistry will preclude loss of material due to corrosion in
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.

VIIE -4

Condensate System

Es5.1

VII 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 vl

VIIF -1 Steam Generator F.1.1, VIII F-5 The program described to manage loss of material due to erosion-
Blowdown System F.12, VIII F-9 corrosion is a combination of programs and contains more detail
F2.1 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.

VIIF -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.
F2.1,

Replace the program description with the revised “Secondary Water
Chemistry Program” description that has been provided..

Hence, further evaluation is not warranted.

VIIIF -3 Steam Generator F3.1,F41, VIII F-8, Eliminate Blowdown Pump and Blowdown Heat Exchanger Items;
Blowdown System F42,F43 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

VIII G-1 Auxiliary Feedwater | G.1.1 VIII G-4 Erosion/ Corrosion (should be 'Flow Accelerated Corrosion') is not
(AFW) System Through 7 avalid Aging Mechanism and should be deleted from the Auxiliary
(PWR) 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 Gll&2, VIII G-6 The Evaluation for General corrosion is crediting control of
Conversion G21&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) G4.1 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.
VI 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 vl

VHI G-5

Augxiliary Feedwater
(AFW) System
(PWR)

G.2.1,6G2.2
and G.3.1

VIII G-10,
11, 14 and
15

Crevice Corrosion/Pitting are listed as Aging Mechanisms for AFW
Pump and Valves. Chemistry Program and ISI/IST are considered
adequate for management of these Aging Mechanisms, but in other
sections (VILE1, VIIL.E4) with the same Aging Mechanisms,
ISVIST 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 Program (Secondary)’ in lieu of existing listed program.

VIII G-6

Auxiliary Feedwater
(AFW) System
(PWR)

G.2.1 and
G.23

VIII G-12
and 13

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/Aging Effect information.
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GALL REPORT — MECHANICAL DISCILPLINE COMMENTS

SECTION vVIII

VIII G-7 Auxiliary Feedwater | G.4.1 VIII G-16 The Condensate Storage Tank is listed as being fabricated of
(AFW) System and 17 stainless steel, whereas the AFW system piping is carbon steel.
(PWR) 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 VII

VIII G-9

Auxiliary Feedwater
(AFW) System
(PWR)

G.5.1 through
G.53

VIII G-16,
17, 18 and
19

General Corrosion and MIC are listed as Aging Mechanisms for the
AFW Pump Turbine Bearing Oil Coolers. 'Appropriate materials
and lining/coating' are listed as existing AMPs for AFW 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 (VILE1, 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 (VII.G.1.1,
VIIL.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 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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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
Dl. Feedwater Systems (PWR)
D2. Feedwater Systems (BWR)

Condensate System

e

Steam Generator Blowdown System (PWR)
Auxiliary Feedwater (AFW) System (PWR)
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A. Steam Turbine System
Al Piping and Fittings
Al.l HP Turbine to MSR

Alz2 MSR to LP Turbine

& =Y
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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
steamn 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 elastomer/rubber 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 Bl and B2), steam extraction system (Table VIII C), and condensate system
(Table VIII E).

Vil A-3 DRAFT - 10/15/99
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VIII STEAM AND POWER CONVERSION SYSTEMS

A.  STEAM TURBINE SYSTEM e ’\/\
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism
A 1.1, |Piping and Piping from |CS Steam Wall LHErosion/—
A.1.2 [Fittings HP Turbine to Thinning LGorresion™|
MSR. Piping HE/C)—
from MSR to m}/
LP Turbine Fg@{
(2RO
;4{’/ 202L-R2.
EPRI TR-103515.
EPRI TR-102134
/ Rev. 3.
\J// A 'Z/
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VI STEAM AND POWER CONVERSION SYSTEMS
A. STEAM TURBINE SYSTEM

Structure and Region of | Environ- Aging Aging
Item Component Interest Material ment Effect echanism References
3 -
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A.

' VI STEAM AND POWER CONVERSION
STEAM TURBINE SYSTEM

Existing
Aging Management Program (AMP)

Evaluation and Techniml Basis

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-103515) and secondary water
chemistry in PWRs (TR-102134 Rev. 3)

¥ | Actions: The gtk
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VIII STEAM AND POWER CONVERSION SYSTEMS

A. STEAM TURBINE SYSTEM
Existing Further
Aging Management Program {AMP) Evaluation and Technical Basis Evaluation
approval processes, and administrativegontrols gg
implementéd T accordance with req menpsg® Appendix
B to 10 CFR Part 50 and will contiputlg adequate for the
period of license renewal. i- ffing Experience: Wall-
thinning problems ip tweggise piping have occurred in
extraction steam<inagsi®t 4) and moisture
separation ater drains (INs 89-53,

1 provided effective m
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i
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MF outlined in NUREG-1344
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VIII A-7
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B1. Main Steam System (PWR)

Bl.1

B1.2

Piping and Fittings

B1.1.1

B1.1.2

B1.1.3

Bl.1.4

Bl1.1.5

Steam Lines to Main Turbine

Lines to FW and AFW Pump Turbines
Lines to Moisture Separator/Reheater
Turbine Bypass

Steam Drains

Valves (Check, Control, Hand, Motor Operated Valves)

Bl.2.1

Body

VIII B1-1
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VIII STEAM AND POWER CONVERSION SYSTEMS
Bl. MAIN STEAM SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging T Aging
Item Component Interest Material ment Effect ( Mechanism erences

Bl.1.1 | Piping and Steam Lines to| Carbon 320°C Wall Erosion/ | NUREG-1344.

thru Fittings Main Turbine, | Steel (CS} | Steam Thinning Corrosiory | NRC GL 89-08.

Bl.1.5 Lines to FW E/C NRC IN 89-53.
and AFW - NRC IN 91-18.
Pump NRC IN 91-18 S1.
Turbines, NRC IN 93-21.
Lines to NRC IN 97-84.
Molisture EPRI NSAC-
Separator/ 202L-R2.
Reheater, EPRI TR-102134
Turbine Rev. 3.
Bypass,
Steam Drains

€2g|-
VI l I %r‘
F Az
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Bl. 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 IV D1 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 pefform 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 VII D1},
condensate system (Table VI E}, and auxiliary feedwater system (Table VIII G).
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VI STEAM AND POWER CONVERSION SYSTEMS

Bl1. MAIN STEAM SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
/—C\'\ )\
Bl.2.1 |Valves Body 320°C Wall E/C G-1344.
(Check Valves, Steam T NRC/GL 89-08.
Control IN 89-53.
Valves, Hand C IN 91-18.
Valves, Motor CIN 91-18 S1.
Operated IN 93-21.
Valves) NRC IN 87-84.
EPRI NSAC-
202L-R2.
EPRI TR-102134
/ Rev. 3.
SEE 4/-/
Vi g1- 2
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Further
Evaluation and Technical Basis Evaluation

Aging Management Program (AMP)

8-ope of Program: The NUMARC program delineated iIn{ No
&dix A of NUREG-1344 and implemented through
eneric Letter (GL) 89-08 provides assurances that

Program delineated in NUREG-1344 for
single phase lines and implemented Ap
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).

appropriate analysis and limited baseline inspection,
(b} determine the extent of thinning and repair/replace
components, and (¢} 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
/ ﬂ / - 3 hydrodynamic conditions through design modifications.
5 ot E \// / (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
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
ing: 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
ents of NUREG-1344 and additional guidelines
of EPR! 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.

A
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VIl STEAM AND POWER CONVERSION SYSTEMS

Bl. MAIN STEAM SYSTEM (Pressurized Water Reactor)
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
{continued from previous page)
(8 & 9) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval
processes, and administrative controls are implemented
in accordance with requirements of Appendix B to 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. {10) Operating Experience: 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 efject of erosion/corrosion on | Yame as effect of erosion/corrosion on the piping and No

the piping and fittings in the steam @tings in the steam lines to main twbine (B1.1.1), lines to

lines to main turbine (B1.1.1), lines to | JW and AFW pump turbines (B1.1.2), lines to moisture

FW and AFW pump turbines (B1.1.2), eparator/reheater (B1.1.3), turbine bypass (Bl.1.4), and

lines to moisture separator/reheater eam drains (B1.1.5).

(B1.1.3), turbine bypass (B1.1.4), and

steam drains (B1.1.5).

ez V!
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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
B2.14 Lines to Moisture Separator/Reheater
B2.1.5 Turbine Bypass
B2.1.6 Steam Drains
heck, Control, Hand, Motor-Operated Valves)
Body

Boliing
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VIII STEAM AND POWER CONVERSION SYSTEMS
B2, MAIN STEAM SYSTEM (Bollig_g Water Reactor)

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

B2.1.1 |Piping and Steam Lines to | Carbon 288°C Wall Erosion/ G-1344.

thru Fittings Main Turbine | Steel (CS) | Steam Thinning Corrosion GL 89-08.

B2.1.6 {Group B). (E/C) IN 89-53.
Steam Lines to - RC IN 91-18.
Main Turbine RCIN 91-18 S1.
(Group D), NRC IN 93-21.
Lines to FW NRC IN 97-84.
Pump EPRI NSAC~
Turbines, 202L-R2.
Linesto EPRI TR-103515.
Moisture -
Separator/
Reheater,
Turbine
Bypass, Steam
Drains S\?/é// ﬁZ’a
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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 extending 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 C1), steam turbine system (Table VIII 4), feedwater system (Table VII
D2), and condensate system (Table VIII E).
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Vil STEAM AND POWER CONVERSION SYSTEMS

B2, MAIN STEAM SYSTEM (Boiling Water Reactor)

®

Structure and Region of Environ- Aging Aging
Item Component - Interest Material ment Effect Mechanism References
B2.1.1 |Piping and Steam Lines to | CS 288°C Loss of General, ASME Secﬁon X1,
Fittings Main Turbine Steam Material Crevice, 1989 Edition.
(Group B) and
Pitting
Corrosion
DRAFT - 10/15/9¢ | VII B2-6
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Existing Further
Aging Management g_rogram (AMP) Evaluation and Technical Basis Evaluation
Program delineated in NUREG-1344 for* (1) Scope of Program: The NUMARC program delineated in | No
single phase lines and implemented ppendix A of NUREG-1344 and implemented through
through NRC Generic Letter 89-08: C Generic Letter (GL) 89-08 provides assurances that
CHECWORKS Code; EPRI guidelines of | f procedures or administrative controls are in place to
NSAC-202L~-R2 for effective 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.
4 (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
‘gﬁ/ water chetmstxy and operatmg conditions, and improvmg
hydr diti desi 0
arameters Monitored/ I : The 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 predi wall thinning.
- %) Detection i ects: Aging degradation of pip!
and fittings occurs by wall thinning; extent and schedule

‘ é 3 of inspection assure detection of wall thinning before the
/ ;" loss of intended function o i S ring and
S 7 ﬂ ing: jon schiedule o G-1344 and EPRI

1 | guidelines should provide for timely detection of leakage.

\[I ” \\ Inspections and analytical evaluations are performed

during plant outage. If analysis shows unacceptable
conditions, inspection of initial le is performed

erosion/corrosion program; and water
chemistry program based on EPRI

guidelines for water chemistry in BWRs
(TR-103515).

Samgt”

quirements &f 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.
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VI STEAM AND POWER CONVERSION SYSTEMS
B2. MAIN STEAM SYSTEM (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
B2.2.1 |Valves Body CS 288°C Wall E/C NUREG-1344.
{Check, Steam Thinning NRC GL 89-08.
Control, NRC IN 89-53.
Hand, and - NRCIN 91-18.
Motor NRC IN 91-18 S1.
Operated NRC IN 93-21.
Valves) NRC IN 97-84.
EPRI NSAC-
202L-R2.
EPRI TR-103515.
B2.2.1 |Valves Body 1CS 288°C Loss of General, ASME Section X1,
{Group B) : Steam Material Crevice, 1989 Edition.
(Check, and ASME OM
Control, Pitting Code~-1990,
Hand, and Corrosion | Appendix ! and
Motor Subsection ISTC.
Operated NRC GL 89-04.
Valves) HNRE-GE96-66—
NRC GL 96-05.
NRC IN 88-70.
EPRI TR-103515.
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VII STEAM AND POWER CONVERSION SYSTEMS
B2. MAIN STEAM SYSTEM (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{continued from previous page)

{8 & 9) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval
processes, and administrative controls are implemented
in accordance with requirements of Appendix B to 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. (10} Operating Experience: Wall-thinning
problems in two-phase piping have occurred in extraction
stearn lines (INs 89-53. 97-84) and moisture separation
reheater and feedwater heater drains (INs 89-53, 2¢1-18, 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.

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.

(1) Scope of Program: The program relies on preventive
measures to mitigate general, crevice, or pitting corrosion,
and inservice inspection (ISI) 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 XI specify visual VT-2 (TWA-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 XI 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-3100 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 IWB-4000. {8 & 9) Confirmation Process and
Administrative Controls: Site QA procedures, review and
approval processes, and administrative controls are
implemented in accordance with requirements of
Appendix B to 10 CFR Part 50 and will continue to be
adequate for the period of license renewal. (10} Operating
Experience: No significant corrosion related problem has
been reported for piping and fittings in BWR main steam
system. .

No
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VIl STEAM AND POWER CONVERSION SYSTEMS .
B2. MAIN STEAM SYSTEM (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
B2.2.2 |Valves Closure High- Air Attrition Wear NUREG-1338.

. | (Group B) Bolting strength EPRI NP-57869.
(Check, Low-alloy NRC GL 91-17.
Control, Steel - NRC IEB 82-02.
Hand, and ASME Section X1,
Motor 1989 Edition.
Operated
Valves)

\
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VI  STEAM AND POWER CONVERSION SYSTEMS
B2. MAIN STEAM SYSTEM {Boiling Water Reactor)

"| within the scope of IST in accordance

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 2/
valves, and additional staff guidelines
of NRC Generic Letter (GL) 88-04
regarding the scope of inservice test
{IST), NRC Information Notice (IN) 88
70 regarding scope and testing of safefy-
related check valves, and GL 96-05 \
regarding safety-related motor-operafd
valves, IST is performed in accordang
with ASME Subsection IWV (Operatiq
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.

with ASME Subsection IWV. Also, water
chemistry program based on EPRI
guidelines for water chemistry in BWRs
(TR-103515).

Existing . Further
Aglng Management Progra.m (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 fittings in the steam on the piping and fittings in the steam lines to main
lines to main turbine (B2.1.1 and turbine (B2.1.1 and B2.1.2), lines to FW pumnp turbines
B2.1.2), lines to FW pump turbines (B2.1.3), lines to moisture separator/reheater {B2.1.4),
{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 | {1) Scope of Program: The program relies on inservice No

inspection {ISI) and inservice testing (IST) to monitor the
effects of corrosion on the intended function of Class 2
valves in the main steam system. (2)PreuentiveActwns.
Mitigation is by adjusting water chegisty RN R~

103515]ando rating cond )P ametey
o i, sPacytl: P monitors the effects o]
coBsionVy ISI toWietect Jeakage and IST to evaluate:

component performance. Inspection requirements of
ASME Section XI specify visual VT-2 (IWA-5240)

¢/ | examination during system leakage test and hydrostatic

test of all pressure retaining Class 2 valves in accordance
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 96- }§

05, and IN 88-70, IST is performed in accordance with
ASME Subsection IWY (OM LCode §ppendix I and
S DSeCtian »_ o A Ay

Hon of the component due to corrosion would
mult 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 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 IWC-3516 for Class

2 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 [WA-4000 and IWB-4000. (8 & 9)

Confirmation Process and Administrative Controls: Site

QA procedures, review and approval processes, and
administrative controls are implemented in accordance

ISTprog:rams 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).

T2 7N
’Zt- 28 SN ZTS
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VIII STEAM AND POWER CONVERSION SYSTEMS
B2.  MAIN STEAM SYSTEM (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
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VIl STEAM AND POWER CONVERSION SYSTEMS :
B2. MAIN STEAM SYSTEM (Boiling Water Reactor)

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
(1) Scope of Program: The staff guidance of NRC Generic No

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;

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 2 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
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 VI
of ASME Section XI, 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 of Aging Effects:
Degradation of the closure bolting can not occur without
crack injtiation. 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-3100 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)
Confirmation Process and Administrative Controls: Site
@A 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 bokg integrity

NI B2-11
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VOl STEAM AND POWER CONVERSION SYSTEMS
B2. MAIN STEAM SYSTEM (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(continued 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 boltlng reliability.

Vil B2-13

DRAFT - 10/15/99

3



-

DRAFT - 10/15/99

VIII C<z



C. Extraction Steam System

C.l1

C2

Piping and Fittings

C.1l.1 Lines to Feedwater Heaters
C.12 Steam Drains

Valves

C2.1  Body.

v C-1
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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 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 extraction steam system include the steam turbine

system (Table VIII A), feedwater system (Tables VIII D1 and D2), and condensate system
(Table VIII E).

VIII C-3 DRAFT - 10/15/99
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Region of Environ- Aging Aging
Component Interest Material ment Effect Mechanism References
C.1.1, (Piping and Lines to Carbon 320°C Wall Erosion/ | NUREG-1344.
C.12 | Fittyhgs Feedwater Steel (CS) | Steam Thinning Corrosion | NRC GL 89-08.
Heaters, E/Q) NRC IN 89-53.
Steam Drains - NRC IN 91-18.
NRC IN 91-18 S1.
_/('/ /‘ 'B_\ NRC IN 93-21.
NRC IN 97-84.
/—-————‘» EPRI NSAC-
’ 2021~R2.

EPRI TR-102134
Rev. 3.
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VII STEAM AND POWER CONVERSION SYSTEMS

C. EXTRACTION STEAM SYSTEM (Pressurized Water Reactor)

ftem

Structure and
Component

Region of
Interest

Material

Environ-
ment

Aging
Effect

Aging
Mechanism

References

c.2.l

Valves

Body

Steam

Wall
Thinning

Erosion/
Corrosion

NUREG-1344.
NRC GL 89-08.
NRC IN 89-53.
NRC IN 91-18.

NRCIN91-18 S1.

NRC IN 93-21.
NRC IN 97-84.
EPRI NSAC-
202L-R2.

EPRI TR-102134
Rev. 3.
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VIII STEAM AND POWER CONVERSION SYSTEMS
C. EXTRACTION STEAM SYSTEM (Pressurized Water Reactor)

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
Evaluation and Technical Basis Evaluation
(1) Scope of Program: The NUMARC program delineated in} No

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 hydredynamic
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) 93-21,
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.
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VIII STEAM AND POWER CONVERSION SYSTEMS
C. EXTRACTION STEAM SYSTEM (Pressurized Water Reactor)
Existing Further

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
{continued from previous page)
{8 & 9) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval
processes, and administrative controls are implemented
in accordance with requirements of Appendix B to 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. (10) Operating Experience: 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, 81-18, 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-cnerg carbon steel systems.
Same as effect of erosion/corrosion on | Same as effect of erosion/corrosion on the piping and No
the piping and fittings in the steam Jittings in the steam lines to feedwater 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)
D1.1 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

D1. FEEDWATER SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
item Component Interest Material ment Effect echanism References
Dl.1.1 |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 83-08.
- NRC IN 91-28.
NRC IN 92-35.
NRC IN 93-21.
NRCIN 95-11.
EPRI NSAC-
202L-R2.
EPRI TR-102134
Rev. 3.
k.S
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Vill STEAM AND POWER CONVERSION SYSTEM
D1. 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 systemn 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 IV 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 IV

D1 and D2), main steam system (Table VIII Bl), extraction steam system (Table VIII C),
condensate system {Table VIII E), and auxiliary feedwater system (Table VIII G).

Vil Di1-3 DRAFT - 10/15/99



"

VIl STEAM AND POWER CONVERSION SYSTEMS
D1. FEEDWATER SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
D1l.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 VIII D}-6



VOI STEAM AND POWER CONVERSION SYSTEMS

D1. FEEDWATER SYSTEM (Pressurized Water Reactor)
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Program delineated in NUREG- 1344 and | (1) Scope of Program: The NUMARC program delineated in | No

implemented through NRC Generic
Letter 89-08; CHECWORKS Code; EPRI
guidelines of NSAC-2021-R2 for
effective erosion/corrosion program:;
and water chemistry program based on
EPRI guidelines for secondary water
chemistry in PWRs (TR-102134, Rev. 3).

+

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 unigue 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: 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 commponent 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 83-21. 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) Confirmation Process and Administrative

VIII D1-5
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VIl STEAM AND POWER CONVERSION SYSTEMS

Dl. FEEDWATER SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component ‘Interest Material ment Effect echanism References
4
D1.2.1 Praives~ ody Stainiess | Treated Wall Erosion/ | Same as effect of
Steel (SS), - | water Thinning Corrosion | eroston/corrosio
Carbon E/C) n on the piping
Steel (CS) and fittings in the
main feedwater
lines (D1.1.1).
Body Stainless | Treated | Loss of General, |EPRI TR-102134
Steel {SS), | water Material Crevice, Rev. 3.
Carbon and .
Steel (CS) Pitting,
. Casing: SS, %(cated Wall Erosion/ | Sameas effect of
Suction and | Suction & |water Thinning Corrosion | erosion/corrosio
Discharge Discharge E/Q n on the piping
Motor-Driven} | Lines Lines: CS and fittings in the
( e main feedwater
lines (D1.1.1).
D1.3.1/| 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,
Corrosion

DRAFT - 10/15/99
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VIl STEAM AND POWER CONVERSION SYSTEMS

D1.

FEEDWATER SYSTEM (Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{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 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

1 has provided effective means of ensuring the structural

integrity of all high-energy carbon steel systems
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VOI STEAM AND POWER CONVERSION SYSTEMS
D1. FEEDWATER SYSTEM (Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{continued from previous page}

specified value to unit shut down in more extreme cases.
(8 & 9} Conjfirmation 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: 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
Jeedwater lines (D1.1.1).

Same as effect of erosion/corrosion on the piping and
fittings in the main feedwater lines (D1.1.1).

No

Same as effect of General. Crevice, and Pitting, Corrosion
n the piping and fittings in the main feedwater lines
1.1.1).

Same as effect of ion/corrgsion on the piping and

Jittings in the main feed! lines (D1.1.1).

Same as effect Crevice, and
Pitting, Corrosipn on iping and
Jittings in the fmain feedwater lines
(D1.1.1).

on the piping and fittings
{D1.1.1). )

SEE CHATRE
VA LA TErs
Z, A
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D2. Feedwater Systems (BWR)

D2.1

D2.2

D2.3

Main Feedwater Line

D2.1.1 Pipe and Fittings

D2.1.2 Bolting for Flange Connections
Valves (Control. Check, and Hand Valves)

D2.2.1 Body_

Feedwater Pump (Steam Turbine- and Motor-Driven)

D2.3.1 Casing

D2.3.2 Suction and Discharge Lines

VII D2-1
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VI STEAM AND POWER CONVERSION SYSTEMS
D2. FEEDWATER SYSTEM (Bolli.nJ.g Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
D2.1.1 {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.
(Group B & D) - NRC IN 91-28.
NRC IN 92-35.
NRC IN 93-21.
NRC IN 95-11.
EPRI NSAC-
202L~-R2.
EPRI TR-103515.
DRAFT - 10/15/99 VIII D2-4




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 ocutermost 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 Cl. 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)().

System Interfaces

The systems that interface with the feedwater system include the reactor coolant pressure
boundary (Table IV C1), main steam system (Table VIII B2), extraction steam system (Table
VIII C), and condensate system (Table VIII E).
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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 Mechanism References
D2.1.2 | Main Bolting for Atr, Attrition | Wear NUREG- 1339.
Feedwater Flange Leaking EPRI NP-5769.
Line (Group B) | Connections |Low-alloy |treated NRC GL 91-17.
water IEB 82-02.
ASME Section X1,
1989 Edition.
* Y
DRAFT - 10/:/99 VIII D2-6




Vil 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 | {1) Scope of Program: The NUMARC program delineated in| No

implemented through NRC Generic
Letter 89-08: CHECWORKS Code: EPRI
guidelines of NSAC-2021~R2 for
effective erosion/corrosion program;
and water chemistry program based on
EPRI guidelines for water chemistry in
BWRs (TR-103515).

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
inciudes 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 axygen 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 pip!
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.

VI D2-5
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Vil 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
D2.2.1 |Valves Body Stainless | Treated Wall Erosion/ | Same as eﬁect of
(Control, Steel (SS), | water Thinning Corrosion | erosion/corrosio
Check, and Carbon E/C) n on the piping
Hand Valves) Steel (CS) and fittings in the
main feedwater
lines (D2.1.1).
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 and fittings in the
main feedwater
lines (D2.1.1).

DRAFT - 10/15/99
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VIII STEAM AND POWER CONVERSION SYSTEMS
D2. FEEDWATER SYSTEM (Boiling Water Reactor)

Existing
Aging Management Pr%ram (AMP)

Evaluation and Technical Basis

Further
Evaluation

{(continued from previous page)

(8 & 9) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval
processes, and administrative controls are implemented
in accordance with requirements of Appendix B to 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. (10) Operating Experience: 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.

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 50.552), Subsection IWC,
Table IWC 2500-1, examination
categories C-D for pressure re

bolting and testing category C-H for

system leakage.

(1) Scope of Program: 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 1338, 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 faflures 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 XI, 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 X 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

VIII D2-7
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VOl STEAM AND POWER CONVERSION SYSTEMS
D2. FEEDWATER SYSTEM fBoﬂing_Eater 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-3100 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 of EPRI NP-5769. (8 & 9)
Confirmation Process and Administrative Controls: Site
QA procedures, review and approval processes, and
administrative controls are implemented in accordance
with requirements of Appendix B to 10 CFR Part 50 and

- | will continue to be adequate for the period of license
renewal. {10} Operating Experience: The 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 and fittings in the main Jfittings in the main feedwater lines (D2.1.1).
Jeedwater lines (D2.1.1).

Same as effect of erosion/corrosion on | Same as effect of erosion/corrosion on the piping and No
the piping and fittings in the main fittings in the main feedwater lines (D2.1.1).
Jeedwater lines (D2.1.1).
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E. Condensate System

E.1

E.2

ES3

E4

ES

E.6

Condensate Lines

E.1.1

Valves

E.2.1

Condensate Pumps (Main and Booster Pumps)

E.3.1

Piping and Fittings

Body

Casing

Condensate Coolers/Condensers

E4.1

E4.2

E.4.3

E4.4

Tubes

Tubesheet

Channel Head

Shell

Condensate Storage

E.5.1

Tank

Condensate Cleanup System

E.6.1

E.6.2

E.6.3

E6.4

Piping and Fittings
Demineralizer
Strainer

Filter

Vil E-1
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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)
extenl..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. i

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 Bl 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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VIl STEAM AND POWER CONVERSION SYSTEMS

E. CONDENSATE SYSTEM

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E.l.1 Condensate Piping and Carbon Treated Wall Erosion/ |NUREG-1344.
Lines Fittings Steel (CS) | water Thinning Corrosion | NRC BI 87-01.
(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.
. A
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VLI STEAM AND POWER CONVERSION SYSTEMS

E. CONDENSATE SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material - ment Effect echanism References
e Ug; (5' F o L
N2 vill &
/ B pg’ﬂ-—'
E2.1 [Valves Body Stainless ;;l‘reated Wall Erosion/ | Same as effect of
&ee}l((gsy water Thinning Corrosion | erosion/corrosio
Carbo {E/C) n on the piping
Steel (CS) and fittings in the
. condensate lines
(E.1.1).
E.3.1 = | Condensate Casing cs Treated Wall Erosion/ | Same as effect of
Pumps water Thinning Corrosion | erosion/corrosio
(Main and E/C n on the piping -
Booster and fittings in the
Pumps) condensate lines
(E.1.1).
E4.1 |Miscellaneous | Tubes, Tubes: SS, |Treated | Loss of General, |ASTM D95-83.
thru Coolers/ Tubesheet, Tubesheet: | Water Material Crevice,- | ASME OM S/G,
E4.4 |Condensers Channe! Head, | CS, (BWRs: and Pt2.
(Serviced by | Shell Channe! - |reactor Pitting NRC GL 89-13.
Closed Cycle Head: CS, coolant; Corrosion | Plant Technical
Cooling Water) Shell: 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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CONDENSATE SYSTEM

Existing
Aging Management Program (AMP)

implemented through NRC Generic
Letter 89-08; CHECWORKS Code; EPRI
guidelines of NSAC-202L-R2 for
effective erosion/corrosion program:
and wat- chemistry program based on
EPRI guidelines for water chemistry in
 BWRs (TR-103515) and secondary wal
in PWRs (TR-102134, Rev. 3).

Program delineated in NUREG-1344 and

J

Evaluation and Technical Basis

Further
Evaluation
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VII STEAM AND POWER CONVERSION SYSTEMS

E. CONDENSATE SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E4.1 Miscellaneous | Tubes, Tubes: SS, | Treated Loss of General NRC GL 82-13.
thru Coolers/ Tubesheet, Tubesheet: | Water Material and ASTM D95-83.
E4.4 Condensers Channel Head, | CS, on one Microbio- { NRCIN 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) Shell: 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.
N - kS
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Vil STEAM AND POWER CONVERSION SYSTEMS
E. CONDENSATE SYSTEM

Existing Further

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
: {continued from previous page)

(8 & 9) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval
processes, and administrative controls are implemented
in accordance with requirements of Appendix B to 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. (10) Operating Experience: 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.

s

Same as effect of erosion/corrosion on | Same as effect of erosion/corrosion on the piping and No
the piping and fittings in the condensate | fittings in the condensate lines (E.1.1).
lines (E.1.1).

Same as e_ﬁ‘ect of erosion/corrosion on | Same as effect of erosion/corrosion on the piping and
the piping and fittings in the condensate | fittings in the condensate lines (E.1.1).
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VIl STEAM AND POWER CONVERSION SYSTEMS
E. CONDENSATE SYSTEM

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E4.1 |Miscellaneous | Tubes, Tubes: SS, | Treated Buildup of | Biofouling | Same as effect of
thru Coolers/ Tubesheet, Tubesheet: |Wateron | Deposit general and
E.44 |Condensers Channel Head, | CS, one side; microbiologicaliy
(Serviced by | Shell Channel Open Cycle influenced
Open Cycle Head: CS, Cooling corrosion on
Cooling Water) Shell: CS | Water (Raw miscellaneous
Water) on coolers tubes
the other (E.4.1), tubesheet
side {E.4.2). channel
head (E.4.3), and
shell (E.4.4).
ES.1 |Condensate Tank LCS, <90°C Loss of General. EPRI TR~10315.
Storage Ss Treated Material Crevice” |EPRITR-102134
water and Rev. 3.
Pitting
Corrosion
/ //f/%
|~ * f
SEZ] ik 7
ﬁ 4
”
(5&4
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VII STEAM AND POWER CONVERSION SYSTEMS
E. CONDENSATE SYSTEM

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

related systems semced by closed cycle coolmg -
(6} Acceptance Criteria: Heat exchanger p erfop tst
results are evaluated in accordance with A g-uidelines of
ASME OM S/G Part 2. Maxim mjewels for various
impurities in secondary sides ¢fer and cooling water are
specified. (7} Co —/n,/ : If the heat exchanger
fails to perf rIp uately, corrective actions are taken
--;. th OM S/G Part 2. (8 & 9) Confirmation
p rocss f Admzmsa-atwe Controls. Site QA procedurw

g~

“ 1 - T T oameime Arirndsais e

cont.rols are implemented in accordance w1th =
requirements of Appendix B to 10 CFR Pagt 58 Zhd will
continue to be adequate for t.he perd@of license renewa.l.

(10} Operatmg Exp -,}- e slgniﬁmt oorrosion
related _' i been reported for the
m 2o coolers serviced by closed cycle cooling

’}

gy IHILLpI T Uy [ AL TS )

stem.

The program relies on preventive pEamRrag TR TElemoniiasie—— No
measures to mitigate corrosion by and control of water chemist:y to minimize expos )
meonitoring and control of water aggressive environments, and staff recommengatonsW{
chemistry to minimize exposure to Generic Letter (GL) 89-13 or an equivalen ge \ \
aggressive environments, and urance that open-cycle cooling wate —
implementation of the mpliance with General Design€ti N
recommendations of Generic Letter 85- j Bide Q\')
13 or an equally effective program to  \Ma) surveillance a 367 I
ensure that open-cycle cooling water ko verify heat #of \ §
system is in compliance with General angd maipiefia \
Design Criteria and Quality Assurance | erdsjpe? protective coating failure, silting, and biofoyling, .
requirements. " il rade the performance of safety—related sygems
pspection to ensure compliance with ].icensi.ng basis R §
(e) review of maintenance, operating, and tra %
practices and procedures. (Z)Preverwve l":‘I'he
| component is constructed of approprigtestna dterials, Q
4 control of secondary side water chesfi try and lininggor
o ting protect the underlyinga#fétal surfaces from be \

Oged to aggrwsive / € water environment. Baded
18S-13 co0) ngs er system is continuously
chlorifiated or ja ed wit.h biocide whenever the poterly
ogi Pfouling species exists. (3) Parameters

) g, Inspected: The AMP monitors the effects of,

byeion by surveillance program to detect coolant
M / ;:@ d inservic esling 1o e ale Oncnt
% perforfiance.” Based on recommendations of GL So-F >

its eqyfivalent, cooling water system is inspected for N¢”
biofofling organisms, sediment, protective coatip®
t‘aﬂ fe, and corrosion; and cooling water fiss®and
tegiberature are monitored for compgs# #it performang
uatlon to ensure that flow blg¢! Kage or excessive
. g accumulation does gl #ist. (4) Detection of A
Efects: Degradation of ggfiiponent due to corrosion w d
egult in leakage of ppl Znt or degradation of compondgt
pfrformance:; exieft and schedule of inspection/testing
fssure detegfon of corrosion before the loss of intended
f function Dt the component. (5) Monitoring and Trendi
Reg 3 from performance tests to verify heat transfer
EDabilitles are

)
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VII STEAM AND POWER CONVERSION SYSTEMS
E. CONDENSATE SYSTEM

Structure and Region of Environ- Aging Aging
ftem Component ~Interest Material ment Effect echanism References
E.6.1 |Condensate Piping and cs Treated Loss of General, |EPRI TR-10315.
thru Cleanup Fittings, De- Water Material Crevice, EPRI TR-102134
E6.4 |System mineralizer, and °* Rev. 3.
Strainer, Pitting
Filter Corrosion
DRAFT - 10/15/99 , VII E-12
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VIII STEAM AND POWER CONVERSION SYSTEMS

E. CONDENSATE SYSTEM

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Evaluation

Further

(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) Cornfirmation 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: Significant
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 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
microbiologically influenced corrosion
on miscellaneous coolers tubes (E.4.1),
tubesheet (E.4.2}, channel head (E.4.3),
and shell (E.4.4).

Same as effect of general and microbiologically influenced
corrosion on miscellaneous coolers tubes (E.4.1), tubesheet
(E.4.2), channel head (E.4.3). and shell (E.4.4).

No

The program includes water chemistry
program based on EPRI guidelines for
water chemistry in BWRs (TR-103515)
and secondary water in PWRs (TR-
102134 Rev. 3).

(1) Scope of Program: The program relies on monitoring
and control of water chemistry based on EPRI guldelines
for water chemistry in BWRs (TR-103515 ) and secondary
water chemistry in PWRs (TR-102134 Rev. 3} for managing
the effects of loss of material due to general, crevice, or
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/
Inspected: The parameters monitored are the water pH and
concentration of corrosive impurities (chlorides, sulfates,
dissolved axygen, 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
actions are based on the inspection results and plant

Yes,
Element 4
should be
further
evaluated
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DRAFT - 10/15/99



VOl STEAM AND POWER CONVERSION SYSTEMS

E. CONDENSATE SYSTEM

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{continued from previous page)

technical specification. Inspection should be 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. 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 VI and VIII
of ASME Section X1, 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) Corrective 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) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval
processes, and administrative controls are implemented
in accordance with requirements of Appendix B to 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. (10) Operating Experience: No corrosion
related degradation has resulted in loss of component
intended functions on systems for which water chemistry
is controlled.

Same as for General, Crevice, and
Pitting Corrosion of Item E.5.1
condensate storage tank.

Same as jor General, Crevice, and Pitting Corrosion of
Item E.5.1 condensate storage tank.

Yes,
Element 4
should be
further
evaluated
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F. Steam Generator Blowdown System (PWR)

F.1

F.2

F.3

F.4

Blowdown Lines

F.1.1 Pipe and Fittings (Group B)
F.12 Pipe and Fittings (Group D)
Valves

F.2.1 Body

Blowdown Pump

F.3.1 Casing

Blowdown Heat Exchanger

F4.1 Tubes

F4.2 Tubesheet

F4.3 Channel Head

F4.4 Shell
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£

DRAF'I: - 10/15/99



DRAFT - 10/15/99 vl F-2



"

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).

-VIII F-3 DRAFT - 10/15/99



VOl STEAM AND POWER CONVERSION SYSTEMS
F. STEAM GENERATOR BLOWDOWN SYSTEM (Pressurized Water Reactor)

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/Q) NRC GL 89-08.
Piping and Water - NRC IN 91-28.
Fittings NRC IN 93-21.
{Group D} NRC IN 95-11.
NRC IN 97-84.
EPRI NSAC-~
202L~-R2.
EPRI TR-102134
i Rev. 3.

DRAFT - 10/15/99 VIII F-4
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grity of all high-energy (two phasgss well as sing
phake) carbon steel systems is ed. The pro,
inclydes the following recom dations: (a) condu
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(b)/determine the exte thinning and repair/repla
mponents, and ( rform follow-up inspections t
"confirm or g and take longer term corrective
actions. (2) ive Actions: The rate of E/C is
by piping gffiterial. geometry and hydrodynamic
condi . and operating conditions such as tempera :
pH gffid dissolved oxygen content. Mitigation is by

water chemistry and operating conditions, and im
hydrodynamic conditions through design m
(3) Parameters Monitored/ Inspected:
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and radiographic t
and 5 additional
conditions o
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of piping
ctive
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VIII STEAM AND POWER CONVERSION SYSTEMS

F. STEAM GENERATOR BLOWDOWN SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References

F.1.1, | Blowdown Piping and Secondary | Loss of General, EPRITR-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)
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VI STEAM AND POWER CONVERSION SYSTEMS

F.

STEAM GENERATOR BLOWDOWN SYSTEM (Pressurized Water Reactor)

Existing
Aging Managemcnt Program (AMP)

Further
Evaluation

Evaluation and Technical Basis
(8 & 9) Conyfirmation Process and Administrative
Controls: Site QA procedures. review and approva
processes. and administrative controls are img
in accordance with requirements of Appeng
Part 50 and will continue to be adequa
license renewal. (8 & 9} Co
Administrative Controls: Sit
approval processes, and

Process and
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el

strative controls are

mented
5 to 10 CFR
or the period of

@ procedures, review and

implemented in accogg
t Appendix B to 1QJg

Mice with requirements of
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period of license renewal. (10} Operating
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VOI STEAM AND POWER CONVERSION SYSTEMS

F. STEAM GENERATOR BLOWDOWN SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
F.2.1 |Valves Body cs Secondary | Wall Erosion/ | Same as effect of
Side Thinning Corrosion | erosion/corrosio
Treated n on the piping
Water and fittings in the
blowdown lines
_ (F.1.1and F.1.2).
F.2.1 [Valves Body Ccs Secondary | Loss of EPRI TR-102134
Side Material Rev. 3.
Treated
Water
F.3.1 |Blpwdo ing Ccs on wall
Si g -
d
Wi
F.3.1 |Blogdo Casing oI .
Si Ma\gifial C: e,
Trea)
Wai Pit@ing
Corrosion
F.4.1 A
thru 1 C
F.4.4
Pit
Copfosion
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VIII STEAM AND POWER CONVERSION SYSTEMS
F. STEAM GENERATOR BLOWDOWN SYSTEM (Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
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) Corrective 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) Conjfirmation 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: No significant
corrosion related problem has been reported for piping
and fittings in steam generator blowdown system.

Same as effect of erosion/corrosion on
the piping and fittings in the blowdown
lines (F.1.1and F.1.2).

Same as effect of erosion/corrosion on the piping and
Sfittings in the blowdown lines (F.1.land F.1.2).

No

Same as effect of general, crevice, and
pitting corrosion on the piping and
fittings in the blowdown lines (F.1.land
F.1.2).

Same as effect of general, crevice, and pitting corrosion on
the piping and fittings in the blowdown lines (F.1.1and
F.1.2).

—

corrosion by surveillance program to detect coolant

F.1.2). fi er
g : { 1 ua

T oG sal-on-Proventve—— —-(3]-Soope-af Prograsm— trc-PrOgT T WETUGES IHOINIOTD | No==—

mewmmww

R oring and control of secondary water chemistry to minimize exposure to aggressive

AT IS Ty -t oo king-weter— i

chcmis% to minimize exposure to with ASME OM-Standards and Guides, Part 2 provides

aggresSive ¢ OnIn: . -

performance testing in accordance with | cycle cool water system on

ASMEYNT Standards and GUIaes; Pt 2] 2 tive Actions; Use of appropriaté

to ensure that the heat exchanger _ga_gl_ﬂ%g_n_mgmm.tummmm

se IR eclased-cvcle coollng metal surfaces, and contro! of secon side water

water SEs orT its function | chemistry and cooling. water chemistry to <

acceptably . P [0 AZSTEsEvE v Tnmret {8 Faranreters
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VI STEAM AND POWER CONVERSION SYSTEMS

F. STEAM GENERATOR BLOWDOWN SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
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VI STEAM AND POWER CONVERSION SYSTEMS
F. STEAM GENERATOR BLOWDOWN SYSTEM {Pressurized Water Reactor)

Existing
Aging Managemcnt Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(oontmued JSfrom preku.s page)

aka gl dIrires g to evaluate component
performance. Performancc tesTIE eeadycted in
accordance with ASME OM S/G. Part 2. {4) Deteltt
Aging Effects: Degradation of component due 4g BSion
would result in leakage of coolant or degee®ation of
component performance; exigpiseffl schedule of
inspection/tes detection of corrosion before the
loss of integded®Tunction of the component.
5) Y nng a.nd Trending: Results from performance
i pattransfer capabilities are trended.
Also.basedont.he recommenda U TS 89-13 or
its equivalent, if adequacy of cooling water chemisty
control can not be confirmed, implement Action III of
89-13 to include inspection and maintenancggewam for
closed-cycle cooling water system to cpe®fC that
corrosion, erosion, and prot: coating failure can not
degrade the performapee®®! safety-related systems
serviced by clgs cle cooling water. (6) Acceptance
Criterigs?®at exchanger performance test resuits are

#lated in accordance with the guidelines of ASME OM
S/ ' al . Jviaxiin UL WelS 10
secondary side water and cooling water are specified, [
Corrective Actions: If the heat exchanger {3 ¥Perform
adequately, corrective acuons are tajee accordance
with OM S/G Part 2. (8 & 9)§ Process and
Administrative Contpeds?Site gAprooedm review and
approval progaee®s and administrative controls are
implg ed in acoordance with requirements of

peadic B 1o IOCFRPartSOandwﬂlconnnuetobe
adequateforthepen O O IUerreewpen Q) Operating
Experience: No significant corrosion related degradation
has been reported for the blowdown heat exchangers
serviced by closed cycle cooling water system.

Vel I gitiec

atio

GL 89-13 or an equa
program to ensurg

al Design Casiteria and

Assurance regqéirements.
e

. g
WM

'ofwtﬂjng. c)

{UWScope of Program: The program includes monitorine
and controi o Jele) glni:bg", d€ walel chemst ()
minimize exposure to aggressive environments, ag af]
recommendations of Generic Letter (GL) 89_4@%0T an
equivalent program provide assurancgs#iat open-cycle
cooling water system is in compji#fice with General
Design Criteria and Qualitg#Ssurance requirements.
Guidelines of GL 89-J@#iclude {a) surveillance and control
am tovquy.heattamfer
‘Foutinednspection and | moaintenange .
0,ensure that cga'oston.‘q;osmn. protectiye -
., can not degrade thé
latedsys o SCLV oy I~ -
cycle cooling water. ' system walkdown inspgee®on ta. .
ensure compliance with licensing basis @ (¢} review of
maintenance; vperating, and @ practices and
procedures. (2} Preventive Acg#fts: The component is
constructed -of-approprigtgsfiaterials, control of secondary
side water chemistrige#id lining or coating protect the
underlying metgj#rfaces from being exposed to
aggressive ggffing water environment. Based on GL 89-13
cooling gfiter system is continuously chiorinated or

apablm n
pl‘O L

o B

performa.nee of sa.f

treated With biocide whenever the potential for biolcgcal

No
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VIII STEAM AND POWER CONVERSION SYSTEMS
F. STEAM GENERATOR BLOWDOWN SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging L’ Aging
Item Component Interest Material ment Effect echanism References
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Vil STEAM AND POWER CONVERSION SYSTEMS
F. STEAM GENERATOR BLOWDOWN SYSTEM (Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

nced corrosion

exchanger tubes
(F.4.2), and channel

microbiologicall

cantinued om previous page]

0 g species EXISte g itored
In.s:pected The AMP monitors the eﬂ'ect.s of corrosion by
surveillance program to detect coolant leakage ang
inservice testing to evaluate component perfgsfance. |
Based on recommendations of GL 89- equivalent,
cooling water system is inspected biofouling
organisms, sediment. protectig@fcoating failure, and
corrosion: and cooling wg low and temperature are
monitored for compgp#fit performance evaluation to
ensure that flow J#€ckage or excessive fouling
accumulationgl®es not exist. (4} Detection of Aging
Effects: P#Bradation of component due to corrosion would
resul eakage of coolant or degradation of component
peglbrmance; extent and schedule of i.nspcction/t&sﬁng
funcﬁon of the component. (5} Momton.ng and Trendyg¥
Results from performance tests to verify heat trap
capabilities are trended. {6) Acceptance Critgel®: Any
relevant conditions related to corrosiog eakage are
compared to established acceptablegfits. Maximum
levels for various impurities i ondary side water and
cooling water are specified Corrective Actions: If the
heat exchanger fails tg orm adequately, corrective
actions are taken g0t cause evaluation is performed
when acceptablgimits are exceeded or leakage is detected.
(8 & 9} Copfmation Process and Administrative

ontrgl” Site QA procedures, review and approval
prg#¥Sses, and administrative controls are implemented

PR 1a® CFR

Part 50 and will continue to be adequatc fo; period of
license renewal. {10) Operating Experj ®: Significant
microbiologically influenced corrgglf [NRC Information
Notice (IN) 85-30}. failure of prggtive coatings (IN 85-24),
and fouling (IN 81-21, 86-QgfMias been observed in a
number of heat exchagfrs. Although the AMP provides
an effective mea Fmanage the effects of corrosion on
the intended Lgfftion of blowdown heat exchanger, results
of service ggfifer system operational performance
inspectightS (IN 94-03) indicate that deficiencies still exist
in im@®mentation of GL 89-13

L e ,.u:_"'. . My infiuenced
corrosion on. blowdow pePPXChanger tubes (F.4.1),
tubesheet (F.4, ®T channel head (F.4.3).

No

VIII F-13 DRAFT - 10/15/99

il
F-3



G. Auxiliary Feedwater (AFW) System (PWR)

G.1

G2

G.3

G4

G5

. Auxiliary Feedwater Piping

G.1.1 Pipe and Fittings (Above Ground)
G.1.2 Pipe and Fittings (Burie&)

AFW Pumps (Steam Turbine- and Motor-Driven)
G.2.1 Casing

G.2.2 Suction and Discharge Lines
G.2.3 Bolting

Valves (Control, Check, Hand Valves)
G.3.1 Body

Condensate Storage (Emergency)

G4.1 Tank

Bearing Oil Coolers

G.5.1 Shell

G.5.2 Tubes

G.5.3 Tubesheet

VIl G-1
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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, auxiliafy
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-Cfontaining 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 54.21(a)(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 VII B1), and condensate system (Table

VI E).
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VII STEAM AND POWER CONVERSION SYSTEMS

A
\“u

G Anxiliary Feedwater (AFW) SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect echanism eferences
G.1.1 Auxiliary Piping and <90°C Wall Erosion/ G-1344.
Feedwater Fittings Treated Thinni -oorsosion C BI 87-01.
(AFW) Piping |{Above water - B-C C GL 89-08.
. Ground) 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.
# A
DRAFT - 10/.%/99 VIII G4



VIl STEAM AND POWER CONVERSION SYSTEMS

G Axxiliary Feedwater (AFW) SYSTEM (Pressurized Water Reactor)
Existing Further
Aging Managcment Program (AMP) Evaluation and Technical Basis Evaluation
(1) Scope of Program: The NUMARC program delineated in} No

Program delineated in NUREG-1344 and
impiemented through NRC Generic
Letter 89-08; CHECWORKS Code: EPRI
guidelines of NSAC-202L-R2 for
effective erosfon/corrosion program:
and water chemistry program based on
EPRI guidelines for secondary water
chemistry (TR-102134 Rev. 3).

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 irispection 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, repalr 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 matertals resistant to E/C.

VIII G-5
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VII STEAM AND POWER CONVERSION SYSTEMS
G Anxiliary Feedwater (AFW) SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
L oY
¢
G.1.1, |Auxiliary Piping and Cs <90°C Loss of General,
G.1.2 | Feedwater Fittings Treated Material Crevice,
Piping (Above water and
Ground), Pitting
Piping and Corrosion
Fittings
(Burieq)
5’2’?&3
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Vst

VIII STEAM AND POWER CONVERSION SYSTEMS
Auxillary Feedwater (AFW) SYSTEM (Pressurized Water Reactor)

G

Existing

Evaluation and Technical Basis

Further
Evaluation

Aging Management Program (AMP)

{continued from previous page}

{8 & 9) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval
processes, and administrative controls are implemented
in accordance with requirements of Appendix B to 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. (10} Operating Experience: 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-

e actions fg
‘ eralized 3
nitored g pe

energy carbon steel systems.

and control of water chemistry (EPRI TR 102134 R

aging the effects of loss of material due to gepgfff],

grevice, or pitting corrosion. (2) Preventive Agfbns:
tringent control of system water chemjsg#¥ by frequent

monitoring and timely corrective acii#fl when specified

impurity levels are exceeded preg or mitigate

corrosion. The program ingjes specifications for

chemical species, sampy#® and analysis frequencies, 3

ontrol of secondary and

r chemistry. (3) Parameters

ed: The parameters monitored gfe the

water pgfind concentration of corrosive impuritie}

{chigglfes, sulfates, dissolved oxygen, sodium. silicIN

or

- B TR eSS, Al U ~LUIOC TISTROY Of
representative sample of the system populatigge#ndl most
susceptible locations in the system should ted to

verify effectiveness of the chemistry g
to ensure that significant degrag

that it would not affect the 3
intended function will haffa
period. Follow up acj
results and plan
performed in
Code, 10CJ
varie: nondestructive techniques including visual
ulizg@Onic. and surface techni .

B pEREEIWE BT severity of condigite.
Ume of service, and lowest design margin, B
for training and qualification of persgg
performance demonstration for gz
equipment is in conforma
of ASME Section X1, g

faken to address gm abnorma

) chemis
increased sampling is utilized to verify the effeg
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these actions. (6) Acceptance Criteria:

um levels
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VII STEAM AND POWER CONVERSION SYSTEMS

G Auxiliary Feedwater (AFW) SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
G.1.2 |Auxiliary Piping and CcsS Soil Loss of General
Feedwater Fittings Material Corrosion,
Piping (Buried) Galvanic
(External Corrosion
Surface) and
Microbio-
logically-
influenced
Corrosion
DRAFT - 10/15/99 vill G-8




VIl STEAM AND POWER CONVERSION SYSTEMS
G Auxiliary Feedwater.(AFW) SYSTEM (Pressurized Water Reactor)

measures to mitigate corrosion by

protecting the external surfaces of the

buned piping per standard industry
with-esternal-coating,

measures, such as coating, wrapping, and cathodic
profection, and surveillance for managing the effects of
coyrosion on the intended function of underground piping
r awdliary feedwater system. (2] Preventive Actions:

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) Detection of Aging Effects: An increase in
coating conductance or the indication that certain
portions of the pipe are not adequately protected indicate
coating degradation. (5) Monitoring and Trending: The
effects of corrosion are detectable by visual technigues
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,
Confirmation Process, and Administrative Controls: Site
corrective actions program, QA procedures, site review and
approval process, and administrative controls are
implemented in accordance with Appendix B to 10 CFR
Part 50 requirements and will continue to be adequate for
license renewal. (10) Operating Experience: Surveillance
of AFW buried piping has shown no aging degradation.

Existing Further
Aging Management Program (AMP) Evaluatxon and Technical Basis Evaluation
7
The program includes preventive Scope of Program: The program relies on preventive No

VIII G-9
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VIl STEAM AND POWER CONVERSION SYSTEMS

G Auxlliary Feedwater (AFW) SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item ?_omponent Interest Material ment Effect echanism erences
G.2.1. |AFW Pumps | Casing, CS <90°C Loss of Crevice | ASME Section X, |
G22 |(Steam Suction and Treated Material and 1989 Edition.
Turbine- and | Discharge Water Pitting ME OM Code-
Motor-Driven)| Lines Corrosion | 1990, Subsection
C GL 89-04.
M Plant Technical
Specifications.
EPRI TR-102134
Rev. 3.
séi A4 ; 5
-
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STEAM AND POWER CONVERSION SYSTEMS
G Auzxiliary Feedwater SYSTEM (Pressurized Water Reactor)
Existing er

Aging Management Program (AMP
e-Program Includes preventive
measures to mitigate corrosion by
monitoring and control of watef
chemistry in accordance v
guidelines of TR-102134.K
based on plant

ance with ASME

'C 2500-1, examination
category C-Efor pressure retaining

Class 2 co
apid examination category D-B for
Class Jcomponents: and based on the

or Operation
and Maintenance 26de Subsection

Evaluation and Technical Basis

measyres to mitigate crevice or pitting corrosion (EP|
102 Rev. 3) and combination of inservice ins
and inservice testing {IST) to monitor the
corrgsion on the intended function of the
components. (2) Preventive Actions:
monitpring and control of secon ater chemistry
demireralized water chemistry e
concgntration of corrosive ities such as chloride!
tes, and oxygen. C cal species and impurities
mogitored either co ous, daily, weekly, or as req
base} on plant o g conditions. Corrective actio
are taken whe; ecified values are exceeded.
{3) P Monitored/Inspected: The AMP monito
the of corrosion by ISI to detect coolant leakage
evaluate componen on
ction vis =
-5240) examination during system leakage tes
hydiostatic test of all Class 2 components a
IWC/[2500-1 category C-H, and Class 3
accgrding to IWD 2500-1 category
requirements of 10 CFR 50.55a
and additional guidelines o
IST is performed in ac
IWP (OM Code Sul
Effects:

ts
system
ation is by

g to
ents
, based on the
lass 2 and 3 pumps
Generic Letter (GL) 85-04,
ce with ASME Subsection
on ISTB). (4) Detection of Aging
n of the component due to corrosion
would res leakage of coolant or degradation of
compo; performance:; extent and schedule of ISI/IST
detection of corrosion before the loss of intended

ISI/IST schedule of ASME Section X sho Provi
timely detection of corrosion. System leakage

conducted prior to plant startup foll refueling
outage. and hydrostatic test at or n end of each
inspection interval. (6) Accep: iteria: Any relevant
conditions detected duri eakage tests are evaluated
in accordance with and acceptance standards of
IWC-3400 and 16 for Class 2 components, and IWD
3000 for C] components. (7) Corrective Actions: Prio
tos Irective measures are needed to meet the

T ents of IWB-3142 and IWA-5250. Repair and

4000. (8 & 9} Confirmation Process and ini:
Controls: Site QA procedures, review and a

ols
B
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[}
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processes, and administrative contro plemented g\
in accordance with requiremen pendix B to 10 CFR N
Part 50 and will continue t dequate for the period of c‘; l
f—'fZ license renewal. (10) Experience: No significant >
é’ L = W/ - corrosion relat lem has been reported for AFW \‘
- /)\ pumps. N\
Y
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VI STEAM AND POWER CONVERSION SYSTEMS

G Axiliary Feedwater (AFW) SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
G.2.1, | AFW Pumps Casing Casing: CS; | Air, Loss of General NUREG-1339.
G.2.3 |(Steam {external Bolting: Leaking Material Corrosion | EPRI NP-5769.
Turbine- and | surface), Low-alloy | Treated NRC GL 91-17.
Motor-Driven) | Bolting Steel; Water . IEB 82-02.
Nuts: CS ASME Section XI,
1989 Edition.
DRAFT - 10/15/99 il G-12




VIII STEAM AND POWER CONVERSIO!

N s '
S??S;Eﬁ(h:ssnﬂzed Water Reactor)

G Auxiliary Feedwater (AFW)
Existing \ ' 'L Further
Aging Management Program (AMP) Evaluation and Technical Basis FEvaluation
Recommendations for a ngprehensive (1) Scope of : The staff guidance of NRC Generlc No

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 integri
outlined in EPRI NP-5769. For
components classified as Group B
Quality Standards inservice inspection
in conformance with ASME Section X3
(edition specified in 10 CFR 50.55a},
Subsection IWC, Table IWC 2500-1,
examination categories C-D for p
retaining bolting and testing cate;
H for system leakage.

-] and the industry's technical basis for the program is

| qualification of personnel and perfo

Program:
tter {(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,

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 i : 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). Requirements of ASME Section XI, Tabie
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
rmance
demonstration for procedures and equipment is in
conformance with Appendices VII and VI of ASME
Section X3, 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 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 Criteria: Any cracks in closure bolting are
evaluated in accordance with IWC-3100 by comparing ISI

Is in accordance with guidelines and recommendations of
EPRI NP-5769. (8 & 9) Confirmation Process and
Administrative Controls: Site QA procedures, review and
approval processes, and administrative controls are
implemented in accordance with requirements of
Appendix B to 10 CFR Part 50 and will continue to be
.adequate for the period of license renewal. {10) Operating
Experience: The 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.

VITG-13
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Vil STEAM AND POWER CONVERSION SYSTEMS

N

G Auriliary Feedwater (AFW) SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
G.3.1 Valves Body cs <80°C Loss of Crevice Section X1,
(Control, Treated Matertal and 1989 Edition.
Check, and Water Pitting 1 OM Code-
Hand Valves) Corrosion | A990, Appendix I
and Subsection
ISTC.
L)s}/ NRC GL 89-04.
NRC GL 90-06.
NRC GL 96-05.
NRC IN 88-70.
o EPRI TR-102134
oy o4
S A ;/ é‘; /a Rev. 3.
v/
T
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(Pressurized Water Reactor)

conformance with ASME Sectio
(edition specified in 10 CFR 50.55a),
Table IWC 2500-1, examinati
category C-H for pressure re

Class 2 components or Tablf IWD 2500-
1. test and examination
Class 3 components; and on the
testing requirements of Y0 CFR 50.55a
for ASME Code Class 2/valves, and
additional staff guidefines of NRC
Generic Letter {GL)
scope of inservice t¢sting (IST), NRC
Information Notigé (IN) 88-70 reg
scope and tes of safety-related check
valves, and GL S regarding safety-
related motor/operated valves, IST is
performed
Subsection , to ensure that the
changes in/design-basis performance of
safety-relfted valves resulting from
degradagion can be identified and
managg¢d. Furthermore, resolution of
Geneyic Issue 70 delineated in NRC GL
90-06 requires power-operated relief
vajres and block valves be included
thin the scope of IST in accordance

egory D-B for

04 regarding the S

accordance with ASME X

Mitigation is by monitoring and

r chemistry and demine
e concentration o

orides, sulfates, an
ities are mo

, Or as

ol of secondary

ed water chemistry to

osive impurities such as
gen. Chemical species and
red either continuous. daily,
based on plant operating

orrective actions are taken when specified
alues are exceeded. (3) Parameters Monitored/

4 im
wee

. condityo
imp

0 detect leakage and IST to evaluate component
ormance. Inspection requirements of AS

specify visual VT-2 (TWA-5240) examina uring
system leakage test and hydrostatic te, all pressure
retay Class 2 valves in accor with Table IWC
1 category C-H. Based e requirernents of 10 CFR
.55a for ASME Code C 2 valves and additional
guidelines of NRC G 04 and 96-05, and IN 88-70, IST
performed in rdance with ASME Subsection IWV

( Code dix I for safety and relief valves and
SubseciigISTC for other valves). (4) Detection of Aging

: Degradation of the component due to corrosion

on

ormance; extent and schedule of ISI/IST assure

etection of corrosion before the loss of intende: ction
of the component. (5) Monitoring and Tre : ISI/IST
schedule of ASME Section XI should e for timely

detection of corrosion. System I € test is conducted

prior to plant startup follo ch refueling outage, an
hydrostatic test at or e end of each inspection
interval. (6) Criteria: Any relevant conditions

A may ted during the leakage and hydrostatic
aluated in accordance with IWC-3100 and

— and IWC-3516 for Class
mponents. Coi H
corrective measures are needed to meet the req
of IWB-3142 and IWA-5250. Repair and
conformance with IWA-4000 and
QA procedures, review
administrative
with requi
will ¢

t are in
. (8& 9)
Controls: Site
proval processes, and
are implemented in accordance
of Appendix B to 10 CFR Part 50 and
e to be adequate for the period of license
(10) Operating Experience: Inspections of check
blems in the
IST programs, e.g., many check valves in the
were not included in the IST program and no

77 bill being ck valv
C{ ﬁ g ﬂ’/ﬂﬂ 7% gtzh)eer? tha?'l ?ofev:es?d for P ent lsolat?on :IN 8?—
'y 70).
7* ///
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Existing E er
Aging Management Proéram (AMP) Evaluation and Technical Basis luation

clu {
measures to mitigate crevice corrosion/ | m s to mitigate crevice or pitting corrosion (EP A
by control of water chemistry in ©102134 Rev. 3) and combination of inservice \ (‘r
accordance with the EPRI guidelines Af pection (ISI) and inservice testing (IST) to tor th {
TR-102134. Rev. 3 and, based on plajt ts of corrosion on the intended func f class 2
specifications, inservice inspectiof in in the AFW system. (2) Prevengi® Actions:
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Vil STEAM AND POWER CONVERSION

gf//é?

\H‘ C”

G Auxiliary Feedwater (AFW) (Press: Water Reactor)
Structure and Region of nviron- Aging Aging
Item Component “Interest Material ment Effect echanﬁm References
G4.1 |Condensate |Tank /<90°C Loss of Generat, | ASME Section Xi,
Storage Treated Materia, -Crevice, 1989 Edition.
{Emergency) Water haRd—
’ TRittmy
_ Serrostyrr
G5.1 |Bearing Oif | Shell, ess | Oil Loss of ,a%zyﬂ" NRC GL 89-13.
thru Coolers Tubes, Steel (SS), |on one Material an ASTM D95-83.
G.5.3 |{for Steam- ‘Tubesheet Carbon side; Microbio- { NRC IN 81-21.
Turbine Steel (CS) | Open Cycle logically | NRC IN 85-24.
Pump) Cooling influenced | NRC IN 85-30.
{Serviced by Water (Raw Corrosion | NRC IN 86-96.
Open Cycle Water) on NRC IN 94-03.
Cooling Water) the other
side
N £
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VOl STEAM AND POWER CONVERSION SYSTEMS )
G Auxiliary Feedwater (AFW) SYSTEM (Pressurized 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 intemnal surfaces of Items G.1.1 and G.1.2 above ground
surfaces of Items G.1.1 and G.1.2 above buried ipi
ground buried AFW Piping and
ityng \

pump turbine bearing oil system measures to mitigate corrosion, surveillance program to 4

Surveillance program to monitor ("&) Scope of Program: The program includes preventive )\Io
water contamination and monitor leakage to manage the effects of corrosion on the

implementation of the ended function of the pump turbine bearing oil system,
recommendations of Generic Letter 89- d staff recommendations of Generic Letter (GL) 88-13 or
13 or an equally effective program to equivalent program provide assurance that open-cycle
ensure that open-cycle cooling water ooling water system is in compliance with General
system is in compliance with General ign Criteria and Quality Assurance requirements.

Design Criteria and Quality Assurance uidelines of GL 89-13 include (a) surveillance and control
requirements. Mitigation is by the use f biofouling, (b) test program to verify heat transfer

of appropriate materials and pabilities, (c) routine inspection and maintenance
lining/coating to protect the under rogram to ensure that corrosion, erosion, protective
metal surfaces from being exposed to coating failure, silting, and biofouling, can not degrade the
aggressive environment. 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) Parameters 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 exdist.
(4) Detection of Aging Effects: Degradation of component
due to corrosion would resutlt 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: Oll 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 ofl 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
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VIII STEAM AND POWER CONVERSION SYSTEMS

G Anuxiliary Feedwater (AFW) SYSTEM (Pressurized Water Reactor}
Structure and Region of Environ- Aging Aging
ltem Component Interest Material ment Effect Mechanism References -
G.5.1 |Bearing Ol Shell, Stainless | Oil Buildup of | Biofouling | NRC GL 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 Y
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 Pt2.
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 :
DRAFT - 10/15/99 VIII G£i8



VI STEAM AND POWER CONVERSION SYSTEMS

G

Auxiliary Feedwater (AFW) SYSTEM (Pressurized Water Reactor) -

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(continued from previous page)

adequately, corrective actions are taken. (8 & 9)
Confirmation Process and Administrative Controls: Site
QA procedures, review and approval processes. and
administrative controls are implemented in accordance
with requirements of Appendix B to 10 CFR Part 50 and
will continue to be adequate for the period of license
renewal. {10) Operating Experience: Significant
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 ina
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
microbiologically influenced corrosion
on bearing oil cooler shell (G.5.1). tubes
G.5.2), and tubesheet (G.5.3).

Same as effect of general and microbiologically influenced
corrosion on bearing oil cooler shell (G.5.1), tubes G.5.2),
and tubesheet (G.5.3.

No

Surveillance program to monitor the
pump turbine bearing oil system for
water contamination and 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.
Mitigation is by the use of appropriate
materials and, based on specific plant
design. by lining/coating to protect the
underlying metal surfaces and control
of cooling water chemistry to minimize

exposure to aggressive environment.

(1) Scope of Program: The program includes preventive
measures to mitigate corrosion, surveillance program to
monitor leakage to manage the effects of corrosion on the
intended function of the pump turbine bearing oil system,
and performance testing in accordance with ASME OM-
S$/G. Part 2 provide assurance that the heat exchanger
serviced by the closed-cycle cooling water system is
performing its function acceptably. (2) Preventive
Actions: Use of appropriate materials, lining or coating to
protect the underlying metal surfaces, and control of
cooling water chemistry prevent or mitigate corrbsion.
(3) Parameters 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. 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 Il of GL 89-13 to

No

Vil G-19

DRAFT - 10/15/99




&

VIl STEAM AND POWER CONVERSION SYSTEMS

DRAFT - 10/15/99

G Auzxiliary Feedwater (AFW) SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
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ViiI STEAM AND POWER CONVERSION SYSTEMS
G Auxiliary Feedwater LAFW) 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 faflure can not degrade the
performance of safety-related systems serviced 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} Confirmation Process and
Administrative Controls: Site QA procedures, review and
approval processes, and administrative controls are
implemented in accordance with requirements of
Appendix B to 10 CFR Part 50 and will continue to be
adequate for the period of license renewal. (10) Operating
Experience: No significant corrosion related degradation
has been reported for the bearing oil coolers serviced by
closed cycle cooling water system.
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