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October 13,1999

Mr. Christopher I. Grimes, Chief
License Renewal & Standardization Branch
Division of Regulatory Improvement Programs
U.S. Nuclear Regulatory Commission
Washington, DC 20555

SUBJECT: Active License Renewal Issue No. 98-0087, " Evaluation of
Containment Temperature Program"

PROJECT NUMBER: 690

Deat Mr. Grimes:

Active license renewal issue number 98 0087, captures our comment on the Working
Draft Standard Review Plan (SRP) regarding the loss of strength and modulus for
BWR contamment components. The purpose of this letter is to further clarify our
comment, which we have done by enclosing a mark up of the SRP for your
consideration.

Also, the existing SRP guidance directs the NRC reviewer to verify certain
information to establish that loss of strength and modulus is not an aging effect of
concern. The renewal rule does not require the application to include a justification
for why specific agirg effects are deemed not applicable. The application need only
identify the aging effects requiring management. The enclosed mark up reflects our
view on the information that the reviewer should look for in a renewal application
relative to this topic.

If you have questions or wish to discuss the enclosed materialin more detail, please
contact me at (202) 739 8093.

|Sin - y,

W. |
+Douglas J. Walters
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prestress analysis is a review area under time _ limited aging analyser in- -- -

Section 4.2 of this SRP. Affected containment components listed in

Table 3.41 are:j.

Mark II Concrete Containments components -*

prehressed tendons and ducts.

4. Loan of Str==th and Modulus
|

|- Loss of concrete strength and modulus can be caused by elevated
temperatures. This has the potential to impair containment pressure

,

boundaries by leadmg to failure of concrete walls and basemats and
! penetrations, and to impair Mark I pressure suppression by failure of

drywall and torus concrete. . _ Derradatica.gf reinforcine steel
Lrthad.CB.ILht_ Caused by glgygtgd.fgmperatu_rgg,_/ Note this
sentence is added becmne II.B.4 does not mention elevated

1 ypwerg]yres atiLSp.Lagi g.gffg.gf.fgr tgb.g!JverLLhaglLif ig5' .
.

discussed in other sections dealing with loss of strensth and .

amdubic cawied by.eleua.ted.lempemt.u.ces -Affected containment

L components listed in Table 3.4-1 are:

Common Components--

penetration sleeves.

Mark I Concrete Containments components --

dr/well and torus concrete, and
drywe'l and toms reinforcing steel.

Mark II Concrete Containments components --

containment concrete,
concrete containment reinforcing steel,
concrete fillin the annulus, and
concrete basemat and reinforcing steel.

Mark III Steel Containments components -.

concrete basemat and reinforcing steel, and
concrete fillin the annulus. ;

Mark III Concrete Containmants components ---

concrete containment wall above grade,
concrete dome, ,

l

concrete containment wall below grade,
Icontainment wall reinforcing steel,

dome reinforcing steel, 1

concrete basesnat, and |

basemat reinforcing steel.

.
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maintained at temperatures <316*C (600 F). A"::: d cont:inmen:''''

eempenents4isted4n-Tck 3.4-&are+

-
- Commen Gempenents- -

p=:tretum skoc;;.

l':rkMonereteEentainmente cempenents--
byw:!! =d tc= === ::, =d f

-*

d fe;;" =d :c= nirfaming ::=1.

- Mr!.HC0 =:': C :: in = ::: Ocmponni
--centeinment eenereter-

con =ete.eentsament4einfereing-steel:--

ecn=:::'I'! in th ar sh;, =d
concretebasemat--and4einforcing steel

---

- "=k !!! St=1 Cca :in,=:: :c=hc=nt: ---
eccer= heemetM4einforcing ::::1, =d

- - -

--

===t: E!! in th: ==b:.

"sk-IRCene:::: Containments-eempenents- |--.--

=n=c;; =nt:i==: =1! cc ce g ;&,
eencrete4eme;
==::: ::=in=n: <;;1! 5:b;, g=&, |

- - - - -

::=?r=n: ce !! minfeming ::=1, |
dome 4einfordng-steel; j
==::: h::=t, =d j

basemot-reinforcing steel: ",- . - - -

(Nois; 71Lt. lim.DlC9Dm9DRn!A..iLdelt.tedichiteg.ction..bgcause it icy _edundattt19hg |
?

M in.R A D g

|

Acceptable methods for managing the loss of prestress ofprestressed |

tendons due to warm temperatures are to augment the tendon surveillance |

program described in Subsection II.C.3 of this SRP section by including |

additional tendons in the test sample.W These additional tendons should |
be selected based on their sun exposure or proximity to hot penetrations.

5. Semlino Cr-1rino and Spallinu ')R

Acceptable methods for managing scaling, cracking, and spalling caused
by freeze-thaw of specific affected containment components listed below
are periodic visual examinations of concrete surfaces in accordance with
ASME Section XI, Subsection IWL," crmmination category L-A,
" Concrete." The affected containment components listed in Table 3.4-1

are:
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rede.ger verifies that the aonlicant.ha.S an 8gmg managgingnt-..

DIggtagt that will manare the egac.ta of elevalei.iempf1.ature
such that there it.IAna0AB.ble assurance.thailhe intende.d

| functiong will be maintained during the.neriod of glended
overation,

. ]
1

The revi: .:: v=ine th:r. the gp := 's di .= :le: i= th: ruv.v 1s li t

5.ppi!=tia * d!=.:= the.: the f:-'.:2 B"/R =:217 =: a.mp =:: =c
::: a7=:d4e L...r;CC !!:t ;;d; t' t=P JC:'O II-D (;FCd 5
in at= '45 C (150"), !::d == :xp;;= 'aFC '2^^"F)). Tbr

I mins tay pdm. :: :: :h wc:=c ef p=Sg =d =d::===
|

re ::d: :: =n" : ; $h hf ==th

-For4WR eenteinment- eemponens that-operate *beve4he4emperetwe--

limisfeperating4emperatuC66 C(150*F),!:2! = = :;...,,c d w e
'9PC (200 F)),i:y = =c!=ced :: r by =:: Si te r;= S::
the-e#eets efelec:::d tap =:twowill k ==g:d to-maintain their'

.

in:=dd '.=d :: ddag 6 pd. d :T=,=id ;;=ation

(Note. % 2 varagravhs above are deleted because thev are redundant
to information in II.B.4 and II.C.4. % following comments anniv to
III.C.4 as written:

1. % SRP assumes the avolicant will discuss loss of strensth and
moduhis as an asine effect. even ifit is not acolicable/olausible
for the carticular vower alont. % rule does not reouire. and
NEI 95-10 does not include. t. hot the aoolication includes
instification for why an agins elfect is not anoli. cable /olausible.
The rule onlv reauires that aonlicable/olausible asins effects be
discussed in the aoolication.

1

2. & SRP reauires the revieuer to conRrm that both t]w general !

I
area temoerature limit of 150Fand local area limit of 200F are '

. ,

not exceeded. Most olants monitor the bulk temnemtures oniv. ;
l

Elan.ts neurallv do no.t have loca.l tenmetalure indicationfgr |-

!
. soncrete structures. % desien of clants is such that the HVAC
| gyntems are desianed tg vrovide the ageded cagling so that ;

monitorins the bulk temoeratun" will orovide assurance that the
iacall. cmp.trutureLda.MLuceed 200F.,. WhereLht.dctiBLie.Euch

i

that this cannot be accomolished. design orovisions are made tg |
iDHL9Rl CQGgrgtt GLtuctures from excegding)_0DE gugb gg

oroviding thermal insulation or barriers to orotecLthe concrete, ;
'

|

|
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3. The SRP_can be read to reauire t]mt the avalicant show that{
*'^

$lggare no localfgmveratum.akgye 200F. 'Dtis woldd_reauire
$L4ir.kSkGil01591Lof a local temvergfure monijplir.tg system tg
m.Q115 tor concrgtgjgn3pg_rgty_res. If thisjg.jhemettatigw.fliLk
essentially a reauiremertt to confirm the desimt of the olant.
corttrary to the intent of the Ruled

|

Increases in temperature also increases the prestress loss in prestressed
tendons,8) Prestress losses increased from 8 percent to 14 percent when

the temperature was increased from 20*C (68*F) to 32*C (90*F).W Thus,
temperatures due to sun exposure or proximity to hot penetrations may |

i
increase the prestress loss in tendons. The tendon surveillance program
described in Subsection III.C.3 of this SRP section is based on a small!

sample size, that is, a 4 percent random sample including a repeat tendon.
Tendons subject to warm temperatures may not be tested because of this
amall sample size. The reviewer verifies that the applicant is committed to
augmenting the tendon surveillance program for the period of extended
operation by including additional tendon samples in the tendon
surveillance program. These additional tendon samples should be selected ,

.

J

based on their sun exposure or proximity to hot W.Gons.

5. Saline Crar+ine =ad Saalline
:

ASME Section XI, Subsection IWL,Namination category L-A,
"Cornete," specifies (VT-1C and VT-3C) visual examinations of all
accessible containment concrete surfaces, including coated areas, to

. determine the conditions of concrete surfaces by identifying areas of

concrete deterioration and distress. The examinations include
!development of plans and procedures for eramination for concrete

surfaces, evaluation of mummination results, and preparation of repair
procedures. The =5-M= criteria specified in IWL 3110 include ,i

acceptance by examination, evaluation, or repair. IWI 4000 provides
rules and requirements for repair of concrete containments. Freeze-thaw |

results in scaling, cracking, and spalling. Any freeze-thaw degradation |

would initially appear in the exposed concrete surfaces Examinatinn
category 1-A would detect concrete scaling, cracks, and spalling due to |

freeze-thaw. Affected Mark III concrete containment compananta listed in

Table 3.4-1 are: |
!

Mark HI Concree nneminmenta components-ee

concrete containment wall above grade,
concrete contminment wall below grade, and

concrete dome |
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Tendon prestress analysis is' evaluated as discu;ned in Section 4.2 of this
SRP.

4. If the BWR containment components are exposed to temperature that

exceeds the temperature limits (operating temperature <66*C (150*F), ,
the FSAR sunnlement must contain a summary descrintion of
the arinr manarement ororram(s) credited by the annlicant for
manarine the effects of arine.leent-eree" .;., =: @3*C (200*-F)h
i ._.._.a._c _ _ __ _ t _ _ a _ _ J . . i . . ., _. - 2 L.,,. . _ e . . . _ ~ J . _ _, _. . . . . i. __ .: .. . . . J. . . . . . . . . . - - -

. , , . . . _ . . _ _ _ _ . _ . . . . _ . . .. .

.. - . ,....__ u :_u .._. . L.
_ _ _ _ . m _ _ m . : __ 1_. .u _ _ _. _ : _ .t _ t - _ : _

- - - - - - - - - - -__ _ ____

. . -.. .._ ,-_ m.. __r - __._a. - . _

.L. .,4. .t. . . , c ._tg .L. L..tn.. g . . ... . . . _ _ _ . . . _ , _~~

- 1..J L.,_. _J__..1.,..______J4._._.__.__.t_!_u.__J_Jf..a.*.._,_._.r._4.L_.. . . .
_. . . . , _ _ . . . . .

,
_ _ , _ _ _

period ef-extended operation--The effected-contamment+empeaantwe+

- C:,.. .;; Cc .pn:;a

p: ::r;;tien+leeves--

_ u __i , c__._,. . r._._ _1__ __.. ____..____... . . . . . . . . . . . . . . . . . . . 7 . ..

d7::1! ::d terus4enerete;-and
2__.n...-_2._...._:___:_.....__,... , . . . . . . . - ~ . . . . , . .

_ u..._.1 y c,,____. ,c _._ _2__, g ,, ,_,_,_..,_._ _. . .y ,. . , . . . . . . . .

__ .. _ _ __ ____.ese;_ .. .. ... . . . .

_. .., e eentam. nent.__:_ c._, .:. .._,-

. . . . .
--

. . . . .

. . ... . r. v .t .: _. .' . _ _ _ _ . . i . . ..-_._,J.___ . __

.

.:_.____.L.,.__..,_._r,._:_...._,....u..........-.. ;. . . . . .

i

_ u _ _i . m c. _ _, c. _ _., _ u __ _. _ _ _ _ _ __ , _=......7......- _ . ... ..

cenerete basemat-andteinfereing-steel-and- ,

eener_. . c..n.. .t.._ ._ _. ._. i. .,:
. . . . . . . . . . .

-
- -Mark 4RCencrete&ontamments eempenents-

. .... _..._ ...
_._n..., ____2._________m_u__ _t_.

. . . . . . ,

_ . . . _ . _ , _ __ _ _ _ _

.. .

,~.. _ _ ..._... .... n .,,,. .....__2.._,_____._____u__ < _ , _
- . . . .. . . .

_- . . L. . ._. . ._ _. . . .i 1 __! _ r~.. ._ L. _ _1.,
_.

.. . . . . . . . ..

dome-reinferoing steel;-

. _.. t semetrena.
______.

- ,....... ... __._ ___.e____... u .

. , , . . . .

[ Note: 7k sentence in the above vararraoh about the basis for the NRC sta.ff
determination is deleted bemune this informa. tion is not reauired in the FSAR. Also.
the aoolicant would not have this in. formation available when orenaring the FSAR :

suonlement. 7% above list is deleted because the conwonent list is orovided in
II.B.41
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settlement for Mark II and Mark III Concrete Containments and Mark III- -

Steel Containments bearing on soil or piles and/or experiencing significant
.

changes in groundwater condition.

3. Loss of Prestress

ASME Section XI, Subsection IWL,Nammation category L-B,
"Unbonded Post-Tensioning Systems," specifies periodic evaminations of

prestressed containment every 5 years. IWL-2522 specifies evamination
method for tendon force measurements, and IWL-3221 provides
acceptance standards for the measured tendon forces. Ep:ir and
replacement are addressed in !Wl 4000 and IWL-7000, respectively.

In addition, the 1992 Addenda of Subsection IWL and
10 CFR 50.55a(b)(2)(ix)(A)-(D) have incorporated the recommendations
of Regulatory Guide 1.35. These programs are acceptable for maintaining ;

'

the intended functions of BWR contamment components [ prestressed
tendons and ducts of Mark II Concrete Containment] with respect to
reduction of design margin due to loss of prestress.

Funber, the applicant has evaluated tendon prestress as a time-limited
aging analysis which is being reviewed separately by the NRC staff under
10 CFR 54.21(c)(1) using the guidance in Section 4.2 of this SRP.

4. Loss of Stranath and Modulus

[ Note: The chaneetkuhis.gg.tig.uhange the.91dec9f the sentergguo thatlha
iBf91D10 tion about agi.ng effects is t91g]]gtsyd not wi.t.h the findbte when tIg..ggirig
t[fKk.Gir.no.LgDD1i.cabit]

For BWR containment comnonents that do not exceed the !

temocrature limits (oneratine temnerature <66*C(150 FL local
_ area teumeraturg < 93 C(200 FL Tihe effects ofelevated temperature
is non-significant, because the BWR containment components are not
exposed to temperature that exceeds the temperature limits. pdm = cf
eenereteeempressiveand4ensileWrengthend m;&! : of-elesticity in
eneese cf 10% bg= :: =:= i: 6: ne;: ef ISO :: 200*F ne
tap ;r: limb (;p.Jng tap :: WC (150 F), b:2 ==
capuru : <03*C (2^0*F)) ::x: path f= cd=&.in; d: 5:2d;d
fustion: :# S: :."ht:d BWR antina::: asp ==:: Sed hbv; edth
:=ps:::::= f.;. Oh ::d ;;tM i::: ice:d capare:. S:
afbeed B"* :: i.c:d asp 2=: re:-

- C;=.= C;;p=;=:
p .=resioneleevern

.

3.4-61 Working Draft, hy=har 1997

. _ - _ . _-



,. t

1
J

L ;.
_,

i

e

u.. _,. , c___ .-. _ c___._,_ _ __.. __ _ _ ____. -.._......7.......
.

da ud! =d tems :. .; :,2d
i;;;;li =i ::=; :d2=i .; ::d.

. u...__. i A r c__ _. .. c __._:_.___._ _ ...r.....
_ _-____

_
. . - . . - ..

. . - _-

w.. e ..-- wr.e- c ,
c. steeentainment :i .';.-d:;4 teel;
___ _ : __ : -
_.. . e. .n. . i.. _ _ _ _ . . i . . .. . - - - - - - - . . ,

:.u. : M::--' =d :dt:d=g .'::'. )
1

. st._t v.i.t. c __t c __._- -_-=-...,.-_-_i__ _ _ _ _ _ _ _
. = - -

. - . .- -
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= erete-fd! in theensdus-

---Mark 4H4enerete-C-emeinments compenents---

=s;;; 22t:'- =: w ." dev: g=i:,
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. . . . . . . . . ,

-:: =:tecentainmente!! b!:: gud ,i -

.
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;
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Sn=:: ninf:-d ;::d.
,
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1

For BWR containment components that exceed the ^+sture limits

(operating temperature <66*C (150'F), local area temperature
<93*C (200*F)), the applicant has provided an r== Ale program to
manage the effects of elevated temperature to ensure that their intended
functions will be maintained consistent with the CLB during the period of ,

extended operation. . Reduction of concrete camoressive and tensile |
strength and modulus of elasticity in excess of 10% berina to i

occur in the rance of 180 to 200:F. Thetemneraturelimits 1

(oneratine temnerature <66-0 (150nF). Incal area famnerature |

<93T C (200TFM are accantable for maintaininr the intended |
I

functions of the affected BWR containment comnonents listed
below with resnect to loss of stren th and modulus due..to
elevated temnerature. -This program was reviewed on a case-by-case

-

basis.

The affected BWR containment comnonents are:
i

Common Comnonents--

nenetration sleeves.

Mark I Concrete Confminments comoonents --

drvwell and torus concrete. and

1
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drvwell and tatutrtinf9 Icing 3.tefL.,
|

'' '''

,

Mar}LII Concrete Containments components - !-

containment congrate, |
__ concrete containment reinfordnr steel.

concrete fillin the annulus. and
concrete b.Agemat and reinfordne steel.

-

|

Mark III Steel Con +=inments comnonents --

___ concrete basemat and |
concrete fill in the annulus, 1

l

Mark III Coner+te Containments comnonents --

concrete containment wall above trade.
concrete dome. |

,

_ concrete conlainment wall below trade. !

containment wall reinforcine steel.
|_ dome reinforcine steel

concrete basemat. and
basemat reinforcine steel.

Increase in temperature also increases the prestress lou in prestressed
tendons. The applicant has provided an acceptable program to augment
the tendon surveillance program for the period of extended operation. The
augmented program consists of testing additional tendons exposed to
warm temperatures, such as due to sun exposure or proximity to hot
penetrations. The augmented program was reviewed on a case.by-case
basis.

5. Scalimt Cr=4ina anni Sa=11ina
,

!
j

ASME Section XI, Subsection IWL,W eraminatinn category L-A,
" Concrete," specifies (VT-1C and VT-3C) visual examinations of all

,
'

acces8ible containment Concrete surfaces, including Coated areas, to j
determine the general structural conditions of concrete surfaces by '

identifying areas of concrete deterioration and distress. The naminations
include development of plans and procedures for araminatian for concrete
surfaces, evaluation of examination results, and preparation of repair
procedures. Subsection IWL, eraminavian category L-A would detect
deterioration of concrete surfaces due to fireeee-thaw, and repairs would be
taken. This program is acceptable for maintaining the ia'aadad functions,

of the BWR containnsent coinpuss:s (concrete containment wall above
grade, concrete containment wall below grade, and concrete dome of Mark,

f- III Concrete Containments]'with respect to GC.hsw.

'
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