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] ASEA BROWN DOVERI

i

e December 23, 1992- '

; LD-92-123
L

|
Docket No. 52-0024

i

: Attn: Document Control Desk
U.S. Nuclear Regulatory Commission -,

| Washington, D.C. 20555

i

j Subject: Closure of System 80+" Draft Safety Evaluation Report Issues

Dear Sirs:
.

$ Enclosed with this letter are responses to 79 of the issues identified .in
'

the Draft Safety Evaluation Report -(DSER) for System .80+. The _ enclosed
: responses are sorted'by review branch,-including a listing'of the issues
! for that branch with two check marks in the .left column to indicate which

-

j responses are included. The number of responses submitted is now 619.-
i
! If you have any questions, please call me or Mr. Stan Ritterbusch at (203)-
|

285-5206,

j Very truly yours,
)
; COMBUSTION ENGINEERING, INC.
<

// -
!

,

[ *

; &
C. B. Br',ikman
Acting Director

: Nuclear Systems Licensing
1.
'

CBB/ser
cc: J. Trotter (EPRI)

'

'
T. Wambach (NRC)

;-
i
<

.

c. ann 879212300096'921223
PDR ADOCK 05200002.

] - A PDR 10 9 -
; LABB Cornbustion Engineering Nuclear Power
1

.

1000 Frospect Hu Road _ Telephone 9031 (A8-191i
\

Combusnon Engmeer.ng. Inc,

Post Oifce Box 500 Fax (203) 285 0512 -
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Civil Engineering and Geosciences Branch
,

4

4

' twit TYlT TITLE P MNO1
<

#* 02.1.1-1 COL ITDt The COL appittant must provide site-specifie information on site and location. ECCB
4 e # 02.3.1-1 COL ITEM The COL opplicant must provide site-specific information on the esclusion area authority ECGB

} and control.
ee C2.1.3 1 COL ITD1 The COL applicant must provide site-specific information on the population distribution. ECGB

i e a 02.2.2-1 COL ITDt The CDL appiteant must provide site-specific information on transportation. . ECGB
e a 02.2.3-1 COL ITD1 The COL applicant must provide site-specific information on industrial baserds, ECGB
e a02 3-1 COL ITEM The COL epplicant must provide detailed site characteristice on meteorolog7 ECGB

. e e02.3-2 COL ITDt The COL applicant will docment ver!!! cation that site specific essweptions ese within the ECOB
3 values spect!!ed in the CESSAR.
1 ,e 02.4,01-1 COL ITDi The COL appiteant must provide site-specific information on external floods. - ECGB

| , e 02.4.03 1 COL ITEH The COL applicant must provide site specific information on the probable maximum flood c,n ECCB
' streams and rivers.

e e 02.4.04-1 COL ITD1 The COL opplicant must provide site-specific information on potential dem f ailures. ECGB
e e 02.4.0$ 1 COL ITDt The COL applicant must provide site-specific information on probable esaminum surge ard ECGb

? seiche flooding.

| e e02.4.06-1 COL ITEM The COL applicant must provide ette-specific information on probable nazions tsunami ECGB
# . loading.
. e e02.4.07*1 COL ITD1 The COL epplicant must provide ette-specific information on ice effect. ECGB

e e 02.4.0s 1 COL ITDi The COL applicant must provide ette specific information on cooling water canals and ECGB
1 reservoire.
| e e02.4.09-1 COL ITD1 The COL applicant must provide site specific information on channel diversions. ECGB

.

. e 02. 4.10-1 COL ITDI The COL appittant muet provide site-spect!!c information on flood protection requirements. ECGB
| e e02.4.11 1 CUL ITDt the CDL applicant must provide site-specific information on the cooling water supply. ECGB

e a02.4.12 1 COL ITD1 The CUL opplicant must provide site specific inferisation on groundwater. ECGB
j e e02.4.13 1 COL ITD1 The COL applicant must provide ette-specific information on accidental release of 11guld ECGB
1 effluents in g und and surface water,
j e e 02,4.14-1 COL ITDt he COL applicant must provide site-spect!!c information on technical specifications and ECGB
; emergency operation requirements.
} * e 02.5 1 COL ITD1 The CDL appitcant will perform a site-specific sell column analysis to calculate response ECCB
i spectra.

| e a02.5.1-1 COL ITD1 The COL applicant will provide ette specific information on physlography geomorphology, ECGB
i stratigraphy, Lithography and tectonice,
j 8 e 02.5.2.5.1-1 COL ITD1 The COL applicant must show that peak ground accelerations and site design response ECGB

{ epectre eneet site envelepe parameters.
# # 02.5.2.S.2-1 COL ITDI The COL applicant will develop ette specific geological, seismological and geotechnical ECGS.

| date.
1 02.5.2,$.2-2 COL ITD1 The COL epplicant must ensure site-specific conditions et a shallow soil atto conform to ECGB
4 the standard design.

** 02.3.J 1 COL ITD1 The COL applicant must demonstrate that no potential exists for surface f aulting af fecting ECUB;.

the site.
* PC2.5.4.01-1 COL ITD1 The COL applicant must provide site-specific information on the geologic features ECCB

underlying the site. -

* * C2. 5.4. 02-1 COL ITDt The COL applicant saast provide the state-of-the-art methods to determine the static and ECGB
, d=namic engineering properties of all foundation soils and rocks in the site area.

{ e a 02.5.4.02-2 COL ITDt The COL applicant w111 verify that minimum sheer wave velocity of foundation soils is not ECGB
i less than those stated in CESSAR. .

1 # v 02.5.4.03-1 COL ITD1 The COL spplicant will provide all data pertaining to site-specific soil layers between ECCB
*

the basemat and the underlying rock stratua,
e e 02.3.4.04 1 COL ITDI The COL applicant will perform geophysical and geotechnical investigations at the site. ECGB
* # 02.$.4.05-1 COL ITDi The COL oppiteant will provide date concerning the extent of all seismic Category I

~

ECGB
*

escevations. tille, and slopes,
.

a * 02.5.4.06-1- COL ITD1 The COL applicant will discuss groundwater conditions reistive to foundation stability of ECGB
1 safety related structures.

a 8 02.3.4.07-1 COL ITDI The COL applicant must show that the CESSAR assumptions regarding variation of sheer wave ECGB
j velocity are appitcable to specific site.
' * 8 02.S.4.0s-3 COL ITD1 The COL applicant must show that no 14quefaction potential erists et SSE levet for polis ECGS
.

. under seismic Category I structures,
e e 02.5.4.10-1 COL ITD1 The COL applicant must show that site soil bearing capacity is equal to or exceeds the ECGB ~

value in CESSAR Table 2.0-1.<

* * 02.5.5-1 COL ITDt The COL applicant must provide site specific information on stab!!!ty of slope. ECCB,

* * 02. $.6 1 COL ITD1 The COL applicant must provide site spect!!c information on embankments and dams. ECGS
ee 03 1 COL ITD1 The COL applicant should AJenfify the applicable 1$1 and IST code editions in accordance ECGB

i with 10 CFR 50,55e(s).
. . .

s e-03.03.1 1 COL ITDt The COL applicant must ensure that the velocity of wind stated in the CESSAR is not ' ECGS;
exceeded by the site specific design basis wind.4

}- ee 03.03.2-1 COL ITD1 The COL applicant must ensure that the CESSAR tornado loadings are bounding for the site ECGB
f

.. specific location.
ee 03.04.1-1 COL ITD1 The maximum atte specific flood levels and other safety related structures where ' flood ECCB

,
. protection measures are required for the site will be addressed by the COL applicant.

e ,03.04.2-2 COL fTD1 The COL applicant shall ensure that all seismic Category I structures are protected ECGBj-
against flood damage.

e+ 03.05.1. P 1 COL ITD1 - The COL applicant should submit a sununary of the turbine maintenance and inspection ECCB
program and results of probab111stic evaluation.

* * 03.05.1.5-1- COL ITDt The missiles generated near the site will be addressed in the site speelfic SAR. ECCg
e c 03.05.1.6-1 COL ITD1 - The aircraf t besords will be constdered on a site specific basis. - ECCB
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e * 03.06.2 1 COL ITD1 The COL opplicant must provide final designs of high and moderate energy fluid systems.' ECGB-
e ,03.06.3-1 COL ITD1 The COL epplicant should verify that the actual material properties and finet piping ECGS

*

3 analyses are within the bounding LBB analyses.
e e03.08.$-1 COL ITD1 The COL opplicant should submit the site specific foundation met construction procedures. ECGS

j e d03.09.3.1 1 COL ITD1 The COL applicant should verify that the edition of the ASME code used in the ECCB

j site specific design is in accordance with DSER Section 3.0.

; e e03.09.3.4-1 COL ITEM The COL applicant mst provide e itsting of all safety-related compot ents which utt11:e ECCB
snubbers per SRp 3.9.3.,

e e 05.2.1.1 1 COL ITD1 The COL applicant must specify the A91E Code edition that =111 be used in the construction ECCB
of the reactor coolant pressure boundary components.

; 05.2.2.2 1 COL ITDi The COL applicant should determine the LTOP enable temperature based on the plant specific ECc6
material properties and pressure * temperature limit curves.

ee 05.2,2.3-1 COL ITD1 The COL opplicant should verify that the material properties and end-of-life fluence (60 ECCB
years) are within the limita assumed in the CESSAR.<

e e 0$ 2.4-1 COL ITD1 The COL applicant should submit its PSI and ISI program piens for staff review. ECCB
- e e 05. 3.1-01 COL ITD1 The COL opplicant should verify that the assumptions of meterial properties and 60 year ECCB

fluence apply to the octual plant specific values.
05.3.2*1 COL ITD1 The COL epplicant should submit plant-spect!!c meterial freeture toughness date and the ECCB*

{ resulting pressure temperature curves.
g a d 20.1-01 COL ITD1 The COL applicant should submit its steam generator tube inservice it.spection program for ECCB
! staff review.
; p e 20.2 01 COL ITD1 The COL applicant should verify that the CESSAR assumptions regarding the reactor vessel ECGB

supports' material properties and 60* year neutron fluence are met.
,

@ # 02.4.03 1 CONT ITD1 The applicable contents of ABB-CE letter LD-92-045 should be incorporated into the CESSAR. ECGB*

ye e 03.06.2 1 Coh7 ITDi The staff will confirm that the opplicant revises CLSSAR Section 3.6.2.1 as previously ECGB-
'

comenitted..

# e 03.06.2-2 CONT ITEM The staff will confirm that the applicant will revise the CESSAR to reference the 1966 ECGB

edition of ANSI /ANS 54.2.,

03.07-1 CONT ITDi The Applicant must modify or update CESSAR as discussed in DSEk Section 3.7. ECGSy
- e o 03.07.2-1 CONT ITD1 The applicant must incorporate responses to RAfs 0220.5. 220.11, 220.16, 220.20 and 220.21 ECGS
I into the CESSAR.

/ p e 03.07,2-2 CONT ITD1 The applicant sceanitted to revise the note in CESSAR Table 3,7-1.to commit to all ECGB
j conditions of RC 1.64 un the use of ASHE N*411-1.

V V O3.07.2 3 CONT ITDi The applicant should clarify CESSAR Section 3.7.2.11 to state how the additional ECGB

j eccentricity of 5 percent of the maximaan building dimension will be applied.

1 #8 03.07.2-4 CONT ITD1 The applicant committed to clarify CESSAR Section 3.7.2.13 statements associated Mith the ECGB
| seismic analysis of the safety-related dems.
! # 8 03.07.3-01 CONT ITDi The staff will confirm that the applicant uses the modeling acceptance criterie of SRP !~JB

Section 3.7.2.
} * 8 03.07.3-02 CONT ITDi The staff will confirm that the responses to RAIs Q210.34 eind 210.37 ero incorporated into ECGB
i the CESSAR.
| e a 03.09.1 1 CONT ITDi The staff will confirm that the applicant adds e description of the SASSI program to the ICGB
j CESSAR.

, o 03.09.3.1-1 Coh7 ITD1 The staff will con!!rm that the applicant revises CESSAR Section 3.9.3 as ys - 'ously ECGB

| proposed,
e a 03.09.3.3*1 CONT ITD1 The staff will confirm that the applicant revises CESSAR Section 3.9.3.3 as poviously . ECCB

proposed.
e o 02.4.14-1 OPEN ITDi The applicant should revise letter LD-12 045 to remove reference to subjects not addsessed ECCB,

by the CESSAR.
M 02.5-1 OPEN ITD1 The applicant should use envelope response spectre for design analysis of ' seismic Category ECGB

,
- I structures.

t/t A 2.3.2.$.1-1 OPEN ITD1 The time histories associated with 062 do not satisfy SRP 3.7.1 acceptance criteria for ? ECGB3

| percent damping.
| L M 02.5.2.5.1*2 OPEN ITD1 The problem of significant *velley" occutring in the foundation spectra presented in e ECGB
' previous meeting must be addressed.

V d 2.5.2.5.1-3 OPEN ITD1 The CESSAR should b revised to include CMS 1 and CMS 3, ECGB

| A/ 02.S.2. $ 1-4 OPEN ITDi The staff must review the applicant's forest discussion in CESSAR on how Q131 will be ECGB
used.

E N b2.$.2.5-1 OPEN ITD1 The applicant should address soll properties associated with compression waves. ECGB.

| ee 02.3.3-1 OPEN ITD1 The applicant should clearly state in CESSAR that plant wt11 not be designed to withstand ECGB
surface faulting

/02.6-1 OPEN ITD1 The applicant should clarify how emergency cooling water and condenser cooling water inlet ECCB
temperatures will be used in the design.

; V,, p 02.6-2 CPEN ITD1 The applicant should include the additional site parameters the staff has listed (see DSER ECGB
Section 2.6).

03 1 OPEN ITD1 The applicant should verify that specific editions of all national codes and standards ECGB

~

referenced have been identified (except ISI and IST).
/ d 4 03.05.3-1 - OPEN ITDi The applicant should incorporate Table 1 of SRP 3.5.3 into the CESSAR. ECGS

, ,03.06.2-1 OPEN ITD1 CESSAR Section 3.6.2 refers to descriptions of the results of a determination of break - ECGS
locations and dynamic effects of ruptured piping. No such descriptions were found.

' 03.06.2-2 OPEN ITD1 The applicant should revise CESSAR Section 3,6.2 in accordance with the staf f position ECCB
' that CESSAR Section 3.6.2 criteria apply to high and moderate energy system pipins +

t d a 03.06.2-3 OPEN ITD1 The opplicant should revise the stress criteria in CESSAR Section 3.6.2.1.4.1 T. ECGB

/ e #03.06.2-4 OPEN ITD1 The applicant should not revise break location criterte es proposed in its response to RAI ECGB
#

C210.14
'

03.06.2-$ OPEN ITD1 The staf f does not have enough information to review the alternative approach to the . ECGB
'

design detail regarding pipe rupture.
03.06,2 4 OPEN ITD1 The acceptability of the methods of the dynamic analysis of pipe whip cannot be determined ECGB

at this time.
>
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03.C6.3-1 OPEN ITD1 The applicant should sulamit it.s bounding LSB analyses. ECCB
.

1 03.07*! OPEN ITD1 The appl 1Nnt must cceplete t.t.e seismic analyses of all Category I structures and update ECCB
the CESSAR to include Tier 1 and 2 information.s

] / / 03.07.1-1 OPEN ITD4 The tise histories of CMS 2 do not settsfy the SRP 3.7.1 acceptance criteria for 7 percent : ECG8
damping.

| Arg/03. 07.1-2 OPEN ITDi The applicant should sulait the time histories and their corresponding response spectre ECG)
t associated with 0151 and CMS 3.
I e e 03.07.1 3 CPEN ITD1 The applicant should clarity whether or not ASME Code Cese N-411 desping values will be ECGS
! used as discussed in RG 1.84

03.07.2-1 OPEN ITDt The applicant's seismis analyses for all seismic Category I structures are not complete. ECGB
'

j e ,03.07.2*2 CPD ITD1 The staff requires that the detailed process of developing dycenic swidels of nuclear ECGB
island etructures, including the fine-tuning, be documented in an auditable form.4

; 03.07.2-3 DPEN ITD1 The applicant should demonstrate that the 13 generic soil conditions provide a ECGS
j conservative envelope.-
1 03.07.2*4 OPEN ITDI The applicant should define criterie to ensure that the stick models developed are ECGa

equivattent to the 3-D finite element models.
j / /03.07.2 5 OPEN ITD1 The applicant should demonstrate that issues addressed in SRP Section 3,7.3 Paragraph 1C08

II.1.a.(111) on reducing large static models, have been satisfactorily considered.4

! e a 03.07.2 6 OPEN ITD1 The applicant should describe analysis methods and design criteria that will be used to ECCB
ensure structural integrity of non-eafety related structures.

] 03.07.2-7 OPEN ITD1 The applicant should clarify statement in CESSAR Section 3.7.2.9 to clearly describe the ECGB
d procedures employed.

.
-

; e * 03.07.2-8 OPEN ITD1 The applicant should provide definitions of the desping terme used and guidance for ECGB
: estimating proportional demping retto for the time history method.
j 03.07.3-07 OPEN ITD1 The opplicant should provide generic approaches used in the evaluation of the intake ECGB
$ structure as well as the ecceptance criterte thet will be used to evaluate that structure.
| 03.07.3*09 OPEN ITD4 The applicant should provide generic approaches t.o and acceptance criteria for evaluation ECGB
| of buried or above ground tanks.
t 03.07.3*10 CPEN ITD1 The applicant should provide generic approaches and acceptance criteria for evaluation of ECG3
j buried piping, condutta and tunnels.
, 03,07.3 12 OPEN ITDt The applicant should present a complete set of information as discussed in DSER Section ECGB

3.7.3.
j / V 03.07.4-1 OPEN ITDi The applicant should clarify CESSAR Section 3.7.4.4 by requiring the plant operating ECCB

procedures to define 'siscificant exceedence" of design earthquake level of interest.
|i e e 0?.08.2-01 OPEN ITD1 The applicant should address the uncertainty of the mechanical properties, environmental ECCB

gus11rication, and aging effects on the self-orpanding cork in the transition region,
f , e 03.08.2-02 OPEN ITDi The ' applicant should address the measures to be 1mplemented to prevent the collection of ECG8
-

sciature in the transition region.
4 03.04.2-03 OPEN ITD1 The applicant should address the containment shall seismic fragility and containment ECG3
! performance in PRA evaluation for a beyond design basis event,
j * 8 03.08.2-06 CPEN ITD1 The oppitcant should provide the stress analysis results for the most highly stressed ECG8
i meridian es previously discussed with the staff during e April 29, 1992 meeting.

/03.08.2-0$ OPEN ITD1j
-

The applicant should describe the method used to verify that designs of penetrations and ECG8
reinforcements antisfy stress limits of SRP Section 3.8.2

. Ve * 03.08.2-06 OPEN ITD1 The opplicant should verify that the finite element mesh size is small enough te have ECCB
1 achieved convergence of the ANYSYS bifurcetion buckling load.
| /* *C3.08.2-07 OPEN ITD1 The applicant should substantiate the buckling shape resulting from the previous analysis ECGB

or perform an additional analysis to eliminate anomalies.
V8+ 03.08.2-08 OPEN ITD1 The applicant should justify acceptability of the f actor of estety of 2 for stability with ECGB<

' Level C loading condition.
o e03.08.2-09 OPEN ITD1 The applicant should submit probuckling stresses for the most highly stressed meridian and ECG8

verify that stresses et buckling are in the elastic range.
V 03.08.2-10 OPEN ITDI The oppitcant should verify that Sandle strain criteria have been satisfied for all ECGS

{ strains in az! symmetric analysis model,
J 03,08.2 11 OPEN ITD1 The applicant should describe the method to be used to verify that all strains et the - ECGP
J discontinuities satisfy Sandle strain criteria,
3 03.08.2-12 OPEN ITD1 The applicant should provide a corrosion analysis of the containment for a 60 year plant ECGB

design life.
03.08.3-1 OPEN ITD1 The applicant should explicitly address the effects of concrete cracking in the seismic ECCB,

j analysis of all Category I structures,
j C3.08.a-1 CPEN ITD1 The applicant should provide dentsn descriptions. ass mptions and criteria for all seismic ECGB
1 Category I structures.

03.08.a-2 CPEN ITD1 The appiteant should clarify its coassitment to design all subcompartments for global ECGB
pressure / temperature effects,

j 03.08.5-1 OPEN ITD1 The applicant should provide a description in the CESSAR design description, assumptions ECGB
j and criteria for the foundations of all seismic Category I structures.

03.08.5 2 OPEN ITD1 The applicant should complete _ a design analysis of the foundation mets for nuclear annen ECGB,

and containment and their respective intemel structures..

/ee 03.08.$-3 OPEN ITD1 The applicant should provide acceptance criteria regarding the factors of safety against ECGB
'

overturning,- sliding and floating of the epherical containment.
} 03.09.3-1- OPEN ITD1 The_ applicant should submit the entire finet version of the DSDG for stef f revleu. ECGB

03.09.3.1 1 OPEN ITD1 The applicant should correct or clarify all of the loading combination tables in the ECGB-
.

CESSAR.
03.09.3.1-2 OPEN ITD1 Theapplicantshould'dentifythelevelCandDserviceconditio[transientsinload ECGB

combination tables in CESSAR Section 3.9.3.
i- 03.09.3.1-3 OPEN ITD1 The applicant should revise the loading combinetton information in CESSAR Section 3.9.3 ECGB

and elsewhere to include pipe rupture.
.
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03.09.3.1-4 OPEN ITEM The appilcant should conomit to perform an ASME Section III, Class 1 fatigue analysis on ECGBClass 2 and 3 camponente,. ,

03.09.3.1-5 OPEN ITD1 The applicant should conform to NRC Bulletins 88 04 and 86*11 for piping connected to the ECGBj
j reactor coolant system.
j. e e 03.09.3,1-6 CPEN ITD1 The applicant should provide functional capability criteria for piping products and piping ECGB

material in piping systems,,

03.09.3.1 7 CPEN ITD1 The applicant should coussit to provide orplicit design criteria in accordance with SRP ECCB
j
j 3.9.3, Section 11.1 for internal parts of components.

03.09.3.1 8 OPEN ITD1 N applicant should propre procedures for generating design specifications for ECOB
procurement of ASME Section !!! components.

03.09.3.1*9 CPEN ITD1 The applicant should submit e' xplicit info mation'regarding proposed design critorio to be ECCB-

used for duct support construction.
; # a 03.09.3.2*1 OPEN ITD1 The applicant should revise CESSAR Sections 3.9.3,2 and 3.10. ECCB
; e e 03.09.3. 4-1 OPEN ITD1 The applicant should coassit to * construct" pipe supp ris to ASME Section III. Subsection ECGB
j NP requirements.
i e e 03.09.3.4 2 OPEN ITm The applicant should revise CESSAR Section 3.9.3 to coassit to a jurisdictions 1 boundary ECGBi between ASME Code, Subsection WP and building structures.

03.09,3.4 3 OPEN ITD1 The applicant's coursilment to ACI-349 is unacceptable because ACI 349, Appendia 3 has not ECGB4

been endorsed by the staff.
.

,

4 e e 03.10-1 OPEN ITDt The staff cannot complete its review until the applicant has sukeltted a revised CESSAR ECG5'

Section 3.10.
f V V 04.$.1-1 OPEN ITD1 Inconel 600 may be used in the CEDH motor housing sesembly. Inconel 600 is susceptible to ECCB
| cracking. The applicant should consider alternate materials.
t M 04.$12 CPEN ITD1 The applicant should consider the use of ASTM A262 in the CEM instead of A708 for ECGB

verifying the non sensitisetton of austenitic stainless steel materials.
/ V 04.5.1-3 OPEN ITD1 The applicant should orplain fully why they are using materials that contain cobalt for ECCBj the pins and letches in the CEDH.
/ / 04.5.1-4 OPEN ITD1 The applicant is using Type 304 and 316 stainless steels in the CEM. These steels are ECGB

'

j susceptible to stress corrosion cracking,
q g//04.3.1 5 OPEN IID1 The applicant's ferrite content limite for austenttic steel castings and weld metal do not ECGB
i conform to the industry or staff guidelines.
. V64 4.$ 1-6 CPEN ITDt CESSAR Section 4.5.1.1 indicates that martensitic steinless eteel will be used. The ECCB
i opplicant abould specify the heat treatment for these materials.

/ / 04.3.1 7 OPEN ITD$ CESSAR Section 4.$.1.1 indicates that Inconel X 750 will be used. The opplicant should ECGB
;

verify that this is an ecceptable esterial and specify the heat treatment,
i M04.5.1*8 OPEN ITD1 CESSAR Section 4.S.1.3.3 indicates e carbon content limit for austenitic stainless steel. ECGB
,

l The applicant abould consider e 0.021 limit.
$ / / 04.5.1-9 OPEN ITD1 CESSAR Section 4.3.1.1 indicates that CEDH materials were tested and escoed lifetime ECCB

requirements. The applicant should verify that a 60 year life was used.
| V / 04.5.2 1 OPEN ITDI The opplicant is proposing to use o cobalt based alloy as a hardisting meteriel. The ECCB

applicant should demonstrate why en alternative material is unacceptable.4

/ d 4.5.2 2 OPEN ITD1 The opplicant should consider the use of ASTH A262 instead of A708 for verifying ECGB
=

non-sensitisation of austenttic stainless steel reactor internal meterials.,

j / / 04.5.2-3 OPEN ITD1 The applicant should consider using low carbon wrought eustenitic stainless eteel'instead ECCB
of Type 304 stainless steel.

V / 04.5.2 4 OPEN ITD1 CESSAR Section 4.5.2.1 indicates that Inconel will be used for the flow skirt. The ECCB
:
'

applicant should specify the type of Inconel to be used and consider aa alternate
material,

V d 4.5.2*$ CPEN ITD1 The applicant's ferrite content limita for austenitic steel castings and weld metal is not ECUB,
'

in conformance with industry and staff guidance.
VV04.5.2-6 CPEN ITD1 CESSAR Section 4.5.2.1 indicates that precipitation hardened stainless steel will be used ECCB

'

'

The appilcant should specify the heat treatment.'
Ve A 4.5.2 7 OPEN ITDt CESSAR Section 4.5.2.3.1.4 indicates a carbon content limit for austenttic stainless ECGBateel. The applicant should consider a 0.023 limit.
V d $.2.1.2-1 OPEN ITD1 The applicant should provide a complete list of all ASHE Code case interpretations -ECGB'

referenced in the CESSAR.
e e 05.2.2.2-1 OPEN ITEH CESSAR Section 5.2.2.4.4.4 etates that Stellite will be used in relief valve discs, The ECGB

applicant should demonstrate why an alternettve material is unacceptable.
i e e 05.2.2.3*1 OPEN ITDI The applicant did not use the 10 CFR 50.61 margin in its pressurised thermal shock ECOB; . calculation,
i e e 05,2,3-01 CPEN ITD1 The applicant should conform to RG 1.50 roccassendations or propose an acceptable ECCBalternettve.
3 05.2.3 02 OPEN ITD1 The applicant should comply with the guidance in RG 1.71 for welding under conditions of ECCB

limited accessibility.
05.2.3-03 OPEN ITDi The applicant should identify the Inconel materials in the CESSAR and not wait until the ECGB.

procurement phase to identify the Inconel materials.
05.2.3-04 OPEN ITD1 The applicant should use ASTM A262 instead of A70s for verifying the non-sensittsation of ECGB

austenttic steintess steel reactor coolant pressure boundary materials.
V / DS.2.3-05 . OPEN ITD1 The applicant should provide a complete list of the meterials used for reactor coolant ' ECGB

pressure boundary components in CESSAR Tette 3.2-2;
| 03.2.3-06 CPEN ITDt The applicant should explicitly account for the effects of the environment in the fatigue ECGB

.
. analysis of components.

i e e 05.2.3 07 OPEN ITD1 The applicent should revise the primary water chemistry to be consistent with the EPRI ECGB
Guidelines and EPRI Utility Requirement Document.,

'
05.2.3*08 OPEN ITD1 The oppittent should consider alternettves to cost eustenitic ste'intess steel materials ECCB

due to thermal aging and inspection concerns.
05,2,3-09 CPEN ITD1 The applicant should be consistent with industry or staff guidelines for ferrite content ECGB

,

, limits of austenttic stelniess steels.
I

l
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e e 05.2.3 10 OPEN ITD1 The applicant should provide e discussion reisting to the lubricants used for threaded ECGB*

fasteners within the RCPB. The use of molybdenum disulfide should be Justified,
i 05.2.3 11 OPEN ITIN The applitant should impose controls on grinding eustenitte etsinless steel materials to ECOB -
) evold introducing a susceptibility to stress corroaton cracking.

ee 05.2.3-12 CPEN ITD1 The applicent should provide justification for the use of SA 540 Grade B23 or 824 bolting 'ECGB.

j materials in t.he RCP3.
05.2.3-13 OPEN ITIN The applicant should consider the effects of dynamic strain aging of carbon eteel ECGB

materials,
i ee 05.2.3-14 OPEN ITDt The appiteant states that Type 304 ~and 316 stainless steel will be used in the RCPB. The ECGB

applicant should consider using low carbon wrought austenttic etainless steel.
# e 05.2.3-15 OPEN ITEH The applicant's reference to RG 1.2 should be deleted since it has been withdrawn by the ECCB

NRC.,
' # e 05.2.3 16 OPEN ITIN CESSAR Section 5.2.3.4.1.1.1 indicates a carbon content for sustenttic stainless steel. ECGB
j The appittant should consider e 0.02 percent limit.
| e e 05.2.4 1 OPEN ITEN The applicant should state that all Class 1 components will be destgaed to be eccessible ECGB

for ASHE Settien XI inspections.
/ 05.2,4*2 OPEN ITIN The CESSAR should state that PSI will meet the construction edition of ASHE Section XI and ECGB

i ISI Section XI will be in accordance with 10 CTR 50.55ets).
'

V 05.2.4-3 OPEN ITD1 The opplicant should state that all PSI requirements of ASME Section XI of eene edition ECOB
| of ASHE code used for construction, will be met.
! e e 05.2.4-4 OPEN ITD1 The applicant should revise CESSAR to define the division of responsibility between ABB-CE ECGB

and the CDI. epplicant regarding PSI and ISI.
ee 05.2.4-5 OPEN ITD1 The applicant should state that PSI and subsequent ISI will be conducted with equivalent ECCB

1 equipment and techniques.
/ /05.2.4*4 OPEN ITD1 The staff is recommendans the use of ASHE Section XI Appendices VII and VI!! for CESSAR. ECGS
j / 05.2.4 7 CPEN IID4 The staff is recommending the use of ASME Section XI Subsection TWB for CESSAR. 'ECGB
' e * 05.2.4-8 OPD ITDi The applicant should confirm that the value of the cumulative usage f actor (CUF) will ECCB
| correspond to a 60 year plant design life.

V V05.3.1-01 Cru ITDt The opplicant should consider lowering the nickel content in the reactor vessel forging - ECGB*

i and the phosphorous content in the reactor vessel forging and weld.
VVIS . 3.1-02 OPU ITDi The applicant should revise the estimate of the shift in the reference temperature for its ECGB

'

reactor vessel surveillance program.4

" 05.3.1-03 OPEN ITDt The applicant should revise its capsule withdrawal schedule. ECGB
e e 05.3.1-04 OPEN ITDi The opplicant should clarify whether or not there will be welds in the beltline region. ECGB,

; . 05.3.1-05 OPEN ITD1 The applicant should provide a technical justification for the use of molybdenian disulfide ECGBe
j lubricante on the reactor vessel atuds.

e e 05.3.1-06 CPEN ITD1 The applicant should address the environmental effects on f atigue of the reactor vessel ECCB.

; materials.
j ee 05.3.1*07 OPIN ITD4 The applicant should comply with the guidance in RG 1.50 in order to provide reasonable ECCB

assurance that crecMns of coegonents w111 not occur due to residual weldsent stresses.
; e e 05.3.1 09 OPEN ITD1 The opplicant should demonstrate t.hst the Charpy upper-sheit energy of the reactor vessel ECGB

beltline materials to acceptable in accordance with 10 CR 50 Appendia G.
05.3.1-10 CPEN ITDt The applicent should use ASTH A262 instead of A708 for verifying non-sensitization of ECGB

austoottic stainless steel.
| 05.3.1-11 CPEN ITD1 Tha ferrite content in austenttic steel costings and weld material should conform to ECGB
f industry or staff guidelines.
3 V V05.3.2-1 CPEN ITD1 The applicant should revise the predicted shift in reference temperature.

_

ECGB
j ee 05.3.2 2 CPEN ITD1 The applicant should clarify its intent relating to preservice hydrostatic test limits. ECGB

. 05.3.2 3 OPEN ITDi There is a factor of 2 missing from the RG 1.99, Revision 2 equation in the applicant's ECCB3
~

response to RAI Q252.5.
. * * 0 5. 3.2-4 OPD ITDi The applicant should use the same value for RT-NDT for all the timas it is applied. ECGB
1 e e 05. 4.1.1-1 OPEN ITD1 The applicant should justify the use of EA*504 Class 3 material in the reactor coolant -ECGB
j pump flywheel.
3 e * 05. 4.1.1 2 CPEN ITD1 The actual flywheel emeterial should be tested for fracture toughness. ECGB

4

,
e e 05. 4.1.1-3 OPEN ITD1 The opplicant should casesit to maintaining the normal operating temperature of the ECCB

*

. flywheel 56 des C (100 F) above the RT-NDT.
e e 05. 4.1.1-4 OPEN ITD1 The applicant should perform surface examination on eli finished machined bores, keyways. ECGB.

j splines, and drilled holes in the flywheel.
M 05.4.1.1-5 OPEN ITD1 The applicant should state that the design overspeed of the flywheel is at least to ECGB

; percent above the highest anticipated overspeed in accordance with SRP 5.4.1.1.
j e e 05,4.1.1-6 CPEN ITDi The app 11 cant should revise CESSAR to indicate that a surface examination will be ECCB
j performed on all esposed surfaces.
1 8 e 05.4.1.1 7 OPEN ITD1 The applicant should perform a preservice baseline inspection on the flywheel that . ECCB
i incorporates all of the procedures for ISI ustna ASME Section III acceptance criteria.V / .4.1.1-8 OPEN ITD1 The applicant should clearly state that it, will meet RG 1.14 ECGB05

# * 05.4.2 01 OPEN ITD1 The applicant should discuss the welding qualificat.lon f abrication processes, and ECCB

inspection during fabrication and essembly, for the entire steen generator.
V &d 5. 4.2-02 OPEN ITD1 The appitcant should revise the CESSAR to describe the ISI program for steam generat.or ECGB

' tubes,

j o 05.4.2-03 OPEN ITD1 The an.11 cant should provide clarttteetion for 9 items listed in DSER Section 5.4.2 that ECCB

are not consist.ent with the EPRI secondary water chemistry guidelines,
j e 05,4.2-04 OPEN ITD1 The applicant should clarify 2 statements on secondary water cheatstry that arc listed in ECG5
'| DSER Section 5.4.2.

05.4.2-05 OPEN ITD1 The secondary water cheattstry guidelines should conteln the recently published EPRI- ECGB
*

'guidelines for makeup water to the steam generators.
se 0$ 4.2-06 OPEN ITD1 The applicant should clarify the intent and provide justificat. ion for using high strength ECGB

bolting material that may be susceptable to stress torrosion cracking.
05.4.2 07 OPEN ITD1 The applicant should provide a corrosion allowance for the 60 year plant design life and ECCB

lts technical justification.

|
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j 0$.4.2 06 OPEN ITIN The envirorueental effects on fatigue of steam generator materials should be addressed by ECGB-

the applicant.
],

*

0L 4.2609 OPEN ITIN The applicant should revise the CESSAR to be consistent eith industry or staff guidelines ECGB
on the ferrite content in austenttic steintess steels.,

3 e a 0$.4.2 10 CPEN ITIN The opplicant should limit the carbon content in the austenttic stainless stosi steam ECGB
generator meterials to 0.02 percent,

i 4 Os.. 2 u Oru ITm The apput.nt shoutd describe ne plant design provisions that witl facilit.to stears (COB
generator replacement.a

,

OPEN ITIN The applicant should follow the guidance in RO 1.50 to enintelse the chance of cracking ECOBi 9 * 06.1-01
j from residual stress.
| 06.1*02 OPEN ITIN INCONEL 600 is susceptible to stress corrosion cracking. The opplicant should consider ECGB

| the use of alternate materials.
4 e a 06.1*03 CPEN ITIN Type 304 and 416 austenitic stainless steels are susceptible to intertranuler stress ECGIL
; corrosion cracking. The opplicant should considet the use of altermate materials.

i 06.1*04 0 FEN ITIN The ferrite content in eastonitte steintess steels should be consistent with industry or ECGB
staff guidelines,=

j 06.1*05 CPEN ITIN The applicant should consider dynamic strain aging on carbon steel meterials. ECGB
06.1*04 CPEN ITIN The applicant should use ASTM A262 instead of A706 meterials for EST components. ECGBj

a e 06.1 07 OPEN ITIN The applicant should coesider limiting the carbon content in sustenitic stainless steels ECGB,,

to 0.02 percent.
06.1*04 OPEN ITIN The applicant should provide e corrosion ellowance for a 60* year plant design life and its ECGB

technteel bests.
06.1-09 0 FEN ITIN The opplicent should explicitly account for the effects of the environment in the fatigue ECGB

analysis of the EST motorials,
j - 4 / 06.4 7 0 FEN ITEM The staff is recommending the use of ASME Section XI subsection NH for the CTMSAR. ECGB
; 09.3.2-1 OPEN ITIN CESSAR Section 9.3.2 does not adequately describe how the post-accident sempling system ECGB

will meet all of the regulatory requirements.
1 09.3.2 2 CFEN ITIN The applicent should provide additional information if it chooses to adopt the NURIG-0737 ECGB
i etternate requiremente.
( 09.3.4-1 CFEN ITEM The applicant should provide the basis for classifying the reactor coolant pump seal ECGS
. Lajection function of the chemical and volume contro system as non-setety related.
1 20.1-02 OPEN ITIN If the applicent cannot obtain staff approval for L38, the applicant should provide ECGB
| details of its analysis on essessing the effects of esymetric blowdown loads.
j V6/20.2-03 CPEN ITIN The applicant should describe the materials, lialte on residual elements, limits on ECGB
i reference temp. and upper shelf impact energy and inspection requirmeents for RV supports.
i 20.2-03 OPEN ITIN The applicent should provide the estimated 60-year neutron fluence level et the reactor ECGB
! vessel supports.
{ ( M O.2*04 CPEN ITEM The applicent should describe its procedures for estimating the extent of irradiation ECGB

embrittlement of the reactor vessel supports and provide the results.
.

4 W 20.2-03 OPEN ITIN The applicant should provide additional information on its fracture mechanics analysis of ECCB
j the reactor vessst supports, including assumptions and ecceptance criteria.

6M0.2 06 CPEN ITIN If the fracture mechanica enelysis for the reactor vessel supports le based on LB3 ECGBt
; essumptions, the applicant should provide technical justifications.

# e' 20.2-08 OPEN ITIN The applicant should reference GL 91 17 when responding to Generic Issue 29 ECGB
# d20.2-09 CPEN ITIN The pertinent infossetion and requirements in NRC bulletins, generic letters, and ECGB

:

f information notices issued regarding Generic Issue 29 should be factored into the CISSAR.
; 20.2 11 CPEN ITIN The staff requires additional information regardit.g the applicant's response to Generic ECGB
'

Issue 79.
{ 20.2'16 CPEN ITEM The applicant must specifically address the issues covered in GSt-113. ECCB-
| e e 20.2-18 CFEN ITD1 The applicant should state in the CESSAR t.het the inservice inspection of the steem ECGB
; generator tubes will be based on improved eddy current testing techniques.
] e e 02.6-1 SITE PARAM The COL opplicant must verify that ette specific date is bounded by CESSAR Table 2.01. ECGB
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i Confirmatory Item 3.7.2-3.

The applicant should clarify CESSAR Section 3.7.2-11-to state how
the additional eccentricity of 5 percent of the maximum buildingi

dimension will be applied."

Responset

The additional eccentricity of 5 percent of the maximum building
dimension will be accounted for by increasing the forces and
moments of the static finite element models of structures- by
appropriate factors representing the 5 percent eccentricity.

as attached, to,

of the CBSSAR will be revised,Section 3.7.2-11,

reflect this.'
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Nethods Used To Account for Torsional Effects g gifw nj
3.7.2.11

The mathematical models used in analysis of Seismic Category Ii

systems, componunts, and piping systems includo sufficient mass
points and corresponding dynamic degrees-of-freedom to provide

a .

three-dimensional representation of the dynamic characteristics
of the r>ystem. The distribution of mass and the selected

location of mass points account for torsional effects of valves
i and other eccentric mauses. .

' The structural models used for Seismic Category I systems arewith elements containing 6 degrees of freedom perTorsionalconstructedincorporating torsional offacts into the models.
effects are also accounted for in 'the building models used tonode,

additionelec&t ricity ef
floor responne spectra. Angenerate5% of thamier building di=rcien v:c included-tc cec =ntr--fer;

aeo-14cnt:1 tercien.
,

3.7.2.12 comparison of Responses

With the exception of the surge line, the time-history method is
used for structural analysis of the NSSS and the accociated
building structurt_s. Therefore, responses obtained from the .

response spectrum and time-history methods are not compared. (,

Methods for seismic Analysis of Dams3.7.2.13

If applicabic for the site, analyses of safety-related dans will
be performed taking into account appropriate factors such au the
behavior of dam material under horizontal and vertical scismic
loadings. Dam coil-structuro-interaction offects will be

i considered.
! Determination of Safety-Related Structure3.7.2.14'

Overturning Moments

The overturning moments and base shears due to seismic forces for
Category I structures are determined using the response spectrum
method of analyain. The aclamic motion is input to the

structural models in three independent orthogonal directions.
overturning moments for shell structures are automaticallyTheincluded in the analysis of this type of structuro.

3.7.2.15 Analysis Procedure for Damping

For modal superposition method, composito modal damping valuesc

structures with components of different damping!

aro used for'

characteristics. The composite nodal damping values are based on
weighting the damping factors according to the macc or the

stiffness of each element. For the mass proportional damping,!
'

formulation is as follows:
Amendment I
December 21, 19903.7-36

l
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i Open Item 2.5-1
| The applicant should use envelope response spectra for design
i analysis of scismic Category I structures.[
i

ResDonset

The following design criteria will be applied to the design of-I The. design

the System 80+ structures,_ piping and components. criteria were-developed with the purpose offincluding adequate
.

j

conservatism in tho' standard design.y

j I Structures and Comnonentst
'

Desian Criteria for Systep1__80+ CatecoryI-
I' Structures

f 1. Desian of Seismic Catecory
The envelope of floor shears, axial forces and moments from

f all soil cases will be used to design the Category I The
structures (except of the Steel Containment Vessel).j

shears, axial forces and moments will be applied statically;

to a detailed model of each structure in order'to-obtain
;

columns, beams,local stresses for the design of_all walls;,

|- slabs and other structural elements.
i
1

!

i
; -

I

|
'

c or
| O |

, -

j- g -

*i. -
- W-
4

4

i-
4

i

e Floor Shear-
i- Floor Axial Force

Floor Moment-

|
.

,

Because the Steel Containment Vessel was modeled in the.(compared to the
~

seismic SSI analyses with a simpler.model
finite element model which is used for its detailed de' sign),

,

-

a special-procedure will be followed to compute _the stresses
on the SCV due to'the seismic loads.

A dynamic analysis of~

;

( the detailedifinite element model will be--performed-using-
(translational and rotational)f _-ilS% broadened spectra (SCVcorresponding to elevation +91.75 of Interior Structure

'

suppor_t location)'for.all the governing cases.
_

a

,-, ,e ,. c., ,, . - , .
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.Desian__of connonents and niping2.

The design of the System 80+ piping and in-structure
components will be performed using one of the three-options

< presented below.
4

Option 1:j

This is the first option'that will be used in the design
I According to this option, broadening of the raw

response spectra by-115% will-be initially performed for allprocess.-
The envelope of the broadened spectra of all.

soil cases. Thesoil cases will then be directly used in'the design.
objective is to exercise this option for as'many of the

,

*

However, it is

piping and components as possible. recognized that excessive conservatism may be introduced in
;

;

in which casej the design of some piping or components,
Options 2 or 3 will be applied.3

4
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option 2:

According to this option,5 broadening of the raw response-spectraGrouping.of the
by 115% will be performed for all soil cases.
sites will-then be performed according tofsite categories (a
maximum of 2'or 3 categories will be. selected,- e.g.. soft sites,

-

Following the site grouping, Land-

ill-

medium sites,_hard sites).-envelope of the broadened spectra for each category of sitesi wof.each category will thenL

. The envelope of spectracbe-developed.
be used in the design process. ,t

'

option-3:
frequency shifting of_the raw response

~

According to this option,
_

~ The

spectra by il5% will-be-performed for all soil cases.resulting spectra from the frequency shifting of each individual- Since'the.
soil case will then be_used'in the_ design precess..
design _ process using option 3 contains adequate conservatism. soil cases cover a wide range.of sites,_it is-judged that the

,

e

4

*. .
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option 2:

According to.this. option, broadening of the-raw _ response.
spectra by 115% will be performed'for-all soil cases.i to

Grouping of.the sites will then be performed accord ngsite categories (a maximum of 2_or-3_ categories will be:
selected, e.g. soft sites, medium sites, hard- sites) .
Following the site grouping,-and: envelope _of_the broadened_The-

spectra for each category of sitesJwill be' developed. envelope of spectra of each. category will then be_used in

the1 design process,

option-3: j

According to this option, frequency shifting of the raw?
' J

response spectra-by 1154 will'-be performed for allisoilThe resulting spectra from=the frequency shifting ofi
-

each individual soil case will- then be used in the1 des gn-cases.
Since the_ soil _ cases cover a wide range of sites,

it is judged that the design process using option 3 contains-precess.

adequate _ conservatism.
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Open Item 2.5.2.5.1-1
The time histories associated with CMS 2 do not satisfy SRP 3.7.1'
acceptance criteria for 7-percent damping.:

I
t

|
1

Resoonsej
The vertical CMS 2 rock outcrop time history is below the- 7%:

target spectrum in the 3-10 He range and the 20 Hz range..
However, for the vertical seismic analysis,.the rock outcropmotion was convoluted to the soil surface in a very conservative
manner (as evidenced by the high amplitudes of the vertical free-Therefore, the surface and foundation-; field surface spectra).

! level spectra contain adequate conservatism.
envelops the

In addition, the CMS 1 vertical motion (0.3g PGA)
CMS 2 vertical rock outcrop motion (0.29 PGA) at almost all1

frequencies, as shown in the attached Figure 3.7 1-1.1.i

it is judged that, although the CMS 2 vertical! Based on the above,
spectra strictly do not meet -the SRP 3.7.1 criteria for 7%!

damping, the analysis results are not affected.,
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open Item 2.S.2.5.1-2
The problem of significant " valley" occurring in the foundation
spectra presented in a previous meeting must be addrested.

: ResDonset. -

The reduction of spectra at.the free-field-foundation level4

occurs at a frequency corresponding approximately to that of.the
sublayer between the ground surface-(where the CMsi-motion is-To overcome this reduction,

and the foundation level.'
the deconvolution is done considering a wide range of modulusspecified)
values of the soil comprising this layer. .

..

|
|
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.Ocen Item 2.5.2.5.1-3'J

The CESSAR'should be revised to include CMS 1 and CMS 3,
;. .-

*

;
4

j Resnonset "

The CESSAR is being revised to_' include the CMS 1 and CMSA time-
_

5 and.7%
histories, the corresponding spectra _ match _at 1,_2,I -. Figures--
damping and the CMS 1 and CMS 3 Power Spectral- Densities.show-the information that-
2.5.2.5.1-4.1 through 2.5.2.5.1-4.11-All' time histories _ meet ~the SRP:-

,

will be included in the CESSAR.| CMS 1
criteria for development of artificial--. time histories.--*

meets the SRP_3.7.1, App. A requirements for Power-Spectral" Density (PSD) _ for. the horizontal motions, as shewn in Figure.

'

5.2.5.1-4.5
_In addition, it is shown in Figures 2.through'-11 that the PSD of the vertical CMS 1.! 2.5.2.5.1-4.4.i

time history and all three time histories of the CMS 3 motion have'-and 2.5.2.5.1-4.8''-

I

adequate PSD's with-no deficiency in. power'at any frequency _
7
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: Open..Ilem 2.5.2.5.1-4
The staf f must review the applicant's formal discussion in CESSAR
on how CMS 1 will be used.

I Responset

The analytical procedure that will be followed to generate in-
structure response spectra and design loads for the System 80+ structures and components using CMS 1 is shown in the schematic ofi

CMS 1 is applied at the free-field ground
The strain-iterated soilthe following page.

surface of each generic soil profile.
properties of each profile where CMS 1 is applied are derived from

;

Therefore, the
the coil analysis using the CMS 2 motion.
foundation impedances and the transfer functions at the)

structures are the same.for th. analyses of all three motions,
]
i CMS 1, CMS 2 and CMS 3,

The usage of the in-structure response spectra for the design of
the System 00+ structures and components is discussed in theThe procedures outlined in the

'

response to open Item 2.5-1. response to Open Item 2.5-1 are applicable to all three motions,
CMS 1, CMS 2 and CMS 3.l
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ppen Item 2.5.2.8-1
The applicant should address soll properties associated with
compression waves.

Fosoonset
the constrained

For the analyses involving vertical motions,This constrained modulus was
modulus for each sublayer was used.
calculated using the strain-compatibio shoar modulus (obtainedfrom the analyses involving the horizontal ground motions) and an
assigned Poisson's ration of 0.4.
Initially, a constant compression wavo velocity (equal to that ofThe results were
water) was used throughout the soil profile.not significantly different from those calculated using the
procedure outlined above.
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!
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f Open Item 3.7.1-1
The time histories of CMS 2 do not satisfy the SRP 3.7.1 acceptanco1

j
j criteria for 7-percent damping.

Renoonses.

See the response to open Item 2.5.2.5.1-1.
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Open Item 3.7.1-2
The applicant should submit the time histories and their corresponding

,

-

responso spectra associated with CMS 1 and CMS 3.

Responsol
'

See the response to Open Item 2.5.2.5.1-3.
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EC$0
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[
,

Onon Item 3.7.2-5 t

;

The applicant should demonstrate that issues addressed in ARP dection
'

3.7.3 Paragraph II.1.a. (fii) on reducing large static models, have
been satisfactorily considered. .

!

Resoonset-

The dynamic modeling of the hot leg piping was based nn matching
3

significant frequencies as determined by a multi-mast. model for eachEach hot leg was modeled using 9 mass points with 27 dynamic
i

178.4 11zhot leg. The fundamental frequencies aredegrees of freedom (DDOF).
and 183.1 Itz in the lateral directions- and 483.6 }{z in the axialUse of only one mass point with 2 DDOF is sufficient toMatching

|
match the fundamental frequencies in the lateral direction.(the second modes in-direction.
higher order frequencies would serve no purpose
will not change the response of- the hot leg piping to seismic-the lateral directions are at 500 tiz) since inclusion of these modes

It is worth noting that referring to the hot leg as a
' piping run' is a misnomer, since the hot leg is 167- inches long andexcitation.

for a-length of_diamoter ratio of only 3.4.has a 49 inch 0.D.,
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EC6G

Open Item 3.7.4-1
The applicant should clarify CESSAR Section 3.7.4.4 by requiring the
plant operating procedures to define "significant exceedance" of
design earthquako level of interest.

Egppenset

CESSAR DC subsection 3.7.4.4 will be revised as attached, andReference 13 will be added to the reference list for Section 3.7.

:

i
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INSERT FOR SECT 3.7.4.4 SHEET 1 OF 2
-

a two phase comparisonIn the event of an earthquake,
of measured to predicted response is made to determine
whether or not ODE exceedance has occurred. This procedure is

;
,

] followed by an evaluation of the operability of the instrumen-
The abovej

tation used to collect data for the seismic event.'

evaluations will be made within 4 hours of the seismic event,
even if the plant automatically trips off-line during the!

carthquake.;

The data used to determine whether ODE ground motion has been
|

exceeded is availabic from the instcumentation located at the
Other instrumentationground surface in the free fleid.j

provides data at the foundation level of the containment structuret
d

and at other Seismic Category I structures and equipment. As:

| described below, this data is used in potential damage assessment
j

of those components and structures, provided that additional1

evaluation is warranted by the results of the ODE exceedance
|

| assessment.
The first comparison made is between the measured responso

as detarmined by the accelerographs and response spectrum
spectra, and a
recorders receiving data from the appropriate sensors,

!

cri':erion value, defined as the greater of the design response spectra
These comparisons are made at selected frequencies in

or .2 g's.
frequency points evenly spaced on athe 2 to 10 Hz range (eg, 8

for all earthquake directions.
logaritumic scale, per Reference 13)

|
. The responsa spectrum check is performed at the 5% damping level,

and OBE exceedance is considered to have possibly occurred if,
one measured spectral ordinate for

I in accordance with Reference 13,
any one of the earthquake directions exceeds the criterion value,

j

and one additional measured spectral ordinate exceeds 2/3 of the

,

- - - - . . ..,,w__, .-..,,.m, .m_.r._ - -.,...,,.__,-7,,~,. . . _ . __ , , , , ,,,...wm..
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INSERT FOR SECT 3.7.4.4 (S!!EET 2 OF 2)
>
.

If this response spectrum check indicatescriterion value.
an additional measuredthat OBE exceedance has not occurred,

versus predicted response spectrum check in the 1 to 2113
,

The
range is performed based on OBE spectral velocities.
criteria values for this check are the greater of the predicted

h
spectral velocity at the given frequencies or a value of 6 inc es

If both types of response spectrum checks fall
,

per second. -

then no further comparisons need
to indicate OBE exceedance,

to be made.
If either spectrum comparison indicates possible OBE exceedance, a

second comparison is made involving computation of the cumulative *

This calculation is performed byabsolute velocity (CAV).
If the calculated

dedicated software and hardware at the site. d
CAV is greater than 0.16 g-sec, the CAV limit has been exceede

,

i

and OBE exceedance has occurred.
If OBE exceedance occurs, potential _ plant damage assessments are

The measured
made using the reactor building dynamic analysis model.
free field seismic data is used to create time-history input for the
analytical model, and predicted maximum response accelerations areI i

computed at locations in the model corresponding _to the remain ng.
,

!

locations at which measured response spectra _ data has been obtained|

These. locations correspond to the locationsduring the earthquake.
The

of the major Seismic Category I structures and' equipment. t

measured response spectra are then compared to the computed response '

j
i

|-
Agreement between the-measured and the computed response

f
spectra. '

The magni-
spectra demonstratesLadequacy of_the analytical model.

tudes of the actual forces at various structural locations are then
i

computed and compared to the design values to authenticate the
,

|
'

tion
_ capability of the plant to either continue- or resume opera
without undue risk to,the health and-safety of the public.

I
5

i
|
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REFERENCES FOR SECTION 3.7 (continued)_

F

HUREG-1061, VOLUME 4, U.S. Nuclear Regulatory12.
Commission, Report of the U.S. Nucicar Regulatory

, Commission Piping Review Team, April 1985.
- - - -

. - -
"A Criteriori~ for Determining N_ __, _-

i 13. EPRI Report No. NP-5930,
I

Exceedance of the O!3E", July 1988.
|
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Open Item 4.5.1-1

In CESSAR Section 4.5.1.1, the applicant states that Inconel 600
materials may be used in the fabrication of the (CEDM) motor

i housing assembly. operating experienco indicates that Inconal 600
is susceptible to cracking. The applicant should consider
alternato materials that are resistant to cracking.J

Responset

The area surrounding the CEDM motor housing operatos at a
calculated maximum temperature of loss than 450 'F, which is,

considerably loss than the temperature at which Inconel 600 would
be expected to crack during the design lifo. ABB-CE intends to uso
ASME SB-166, which allows the use of Inconal 690 or Inconel 600, in
the CEDM motor housing to be consistent with the reactor vessel,

-

head CEDM nozzles.
,

,

I

_m
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Open Item 4.5.1-2
The applicant is proposing to use ASTM A708 in lieu of ASTM A262
(rocommended in Regulatory Guide 1.44) for verifying non-
consitization of austenitic stainless steel materials. The proomt
alternative (ASTM A708) is not equivalent to ASTM A262 .a nd 1.s
unacceptable; the applicant should consider the using ASTH A262.

RcJronso:

ABB-CE uses ASTM A262 for verifying non-sensitization of austenitic
stainless stool product forms. This is consistent with the gui-1anco
provided in Regulatory Guide 1.44.
ABB-CE uses the Modified Strauss Test (ASTM A708) to identify
whether fabricated (following welding or heat treating) austenitic
stainless stool is sensitized and susceptib]o to intergranular
stress corrosion cracking (IGSCC) or stress assisted intergranular
attack (IGA) under Pressurized Water Reactor (PWR) coolant
conditions (as opposed to BWR operating conditions). In addition,
venting of the RCS reduces the oxygen content and thus the
susceptibility to intergranular strons corrosion cracking in an
ABB-CE-PWR. ( See also Open Item 4.5.1-4)

'

ASTM A708 (Modifiod Strauss Test) has boon accepted by the
Materials Engineering Branch as indicated in Standard Review Plan
Section 4.5.1, 111.2., as an alternative test that datorminos
whether controls on the processing of austenitic stainless stool
will be adequate to ensure that PWR components will not becomo
susceptibio to localized corrosion associated with sensitization.
Regulatory Guide 1.44 page 1.44-2, paragraph 2 allows " A1tornato
test methods that can be qualified are also acceptable."

Thorofore ABB-CE considers the use of ASTM A708 acceptable for
verifying that f abricated austenitic stainless steel PWR cotoponents
will not becomo susceptible to localized corrosion associated with
sensitization.

Moreover, ABB-CE PWR operating experience to date demonstrates that
those controls have been succonful in preventing any instance of
localized corrosion associated with sensitized austenitic stainless
stool.

!

|

_
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Onen Iton 4.5.1-3The applicant is proposing to use Sto111te, which is a cobalt-based
alloy, for pins and latches in the CEDM. Activation of cobalt is a
concern relating to the radioactivity in current nuclear plants.
Thorofore, cobalt application should be avoided in the CESSAR for
as low as reasonably achievable considerations. In CESSAR

5.2.3.2.2, " Materials of Construction compatibility with Reactor
Coolant," the applicant states that cobalt-based alloys will be
avoided except in cases where no proven alternativo exists. The
applicant should provido a discussion that it evaluated other
alternativos to cobalt-based alloy and found them unacceptablo for
CESSAR applications.

Rosr>QngAL

llaynes Sto111to No. 36, a cobalt-based alloy, is used for the CEDM
latches and their pins. This alloy was selected due to its
excellent wear resistanco.
ABB-CE is reviewing work being conducted within ABB, by EPRI, and
by others to ovaluate replacement non-cobalt alloys. It is ABB-CE's
opinion that while those alloys of fer the potential for posuessing
equivalent wear resistance, limited full scale test data and the
lack of operating experience makes it premature to commit to the
use of those materials at this time. This situation may change with
the completion of EPRI sponsored valvo test programs and additional
ovaluation and testing of alternato materials defined in the ABB-CE
First of a Kind Engineering Program.

Should alternativo materials exhibit desirable characteristics,
ABB-CE will consider the use of substitutos for Stellite.
CESSAR-DC will be revised in a futuro amendment to allow for theuse of a material demonstrated to be functionally equivalent to
llaynes Sto111to No. 36 for the CEDM latches and pins.

_ . - . -



- . - _ - - - - - - - - - - - _ .- - -.
.

1

o s hn is.t.si p
CESSAR !!nificuion'

i

i

. ,

s ,_-,

,

1

3. Latch and magnet housing

ASTM A276, Type 316 (austenitic stainless steel)'

!

QQ-C-320, Class 2B (chrone plating) D
,

1
ASTM A276, Type 440C (martensitic stainless steel)

i

4. Spacer;

ASTM A240, Type 304 (austenitic stainless ateel)
|

). 5. Alignment Tab

ASTM A276, Type 410-(martensitic stainless steel)
7

1
6. Springj

AMS 5698B, Inconel X-750 (nickel base alloy)

! 7. Pin

6DEhtbasealloy)n#4/"*#~f1"* N*
b

[:$ynegStelliteNo.
lla

\
c- ",

ASTH-M44Aype 440-feartensitit:- staittlesse(M-

9. Spacer and screw

ASTM A276, Type 321 (austenitic stainless stool)

i 10. Stcp

ASTM A276, Type 304 (austenitic stainless steel)
;

11. Latch and pin
,

llayne (cobalt base-alloy) gr 4 W
-ads S ellite No. 36naans a, asi

*

i 12. Locking cup and screws -

Type 300 Series austenitic stainless etcel

13. Steel' Ball
'

F: *

i ASTM A276, Type 440c-

:
The functions of the CEDM motor assembly -components are

bdescribed in Section 3.9.4.1.

Amendment F;

4.5-2 . December 15, 1989
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Qpen Item 4.5.1-4

The applicant is proposing to use Typen 304 and 316 austentitic
stainless stool. However, these materials are susceptible to
intergranular stress corrosion cracking. The applicant should
consider using low-carbon, wrought austenitic stainless steel,
which includes Types 304L and 316L, 304NG, 316NG, and modified Type
347.

Responset

Regulatory Guide 1.44, Control of the Use of Sensitized Stainless
Steel, indicates that for systems where the oxygen content is kept
below 0.1 ppm when the temperature is above 200 'F, unstabilized
gradesoof stainless steel are acceptabic. During the start-up andof the ABD-CE NSSS, these conditions are maintainedoperation
through specified chemistry control. ABB-CE specifically prohibits
the use of unstabilized or normal carbon content material from
being exposed to the sensitizing range of 800-1500 'P with the

allexception of the short duration during welding. Furthermore,
welded austenitic stainless steel is limited by additional ordering
requirements to 0.065% maximum carbon content. Controls on welding
ensures that this material will not become sensitized and
susceptible to localized corrosion under EHB operating conditions.
Low carbon or stabilized grades would be used if exposure to the
sensitizing temperature range was required.

Experience to date indicates that those controls have been

successful in preventing any instance of localized corrosion
associated with sensitized austenitic stainless steel.
Therefore, ABB-CE considers the use of Type 304 and 316 stainless
steels, in conjunction with the material chemistry and welding
controls noted above, acceptable for resistance to stress corrosion

-

cracking.
,

9

,

j

k
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.

Qpen Item 4.5.1-5

The ferrite content limits for austenitic steel castings and weld
metal in CESSAR are broader than those in industry guidelines and
staff guidance. The applicant should revise the CESSAR to be
consistent with industry guidelines and staff guidance.

Responses _

The ferrite limits on austenitic stainicas steels are as follows:
1

'

Undiluted Weld Metal
for Stainless Steel Weld.nents: 5 FN - 15 FN

These limits comply with the ASME Boiler and Pressure Vessel Code,
? Regulatory Guides 1.31 and 1.44 and also represent those used

(successfully) in most of the Pressurized Water Reactor (PWR)'

components fabricated by ADB-CE.
2

The above specified range of delta ferrite for wold material of 5
to 15 FH provides adequate control of stainicas steel for System
80+. This range of ferrite in stainless steel weld metals has been
shown to be sufficient to avoid microfissuring during welding. The
5 to 15 FN ferrite range, combined with other controls on

; materials, heat treatments and welding parameters, has also been
demonstrated to ofrectively avoid sensitization and intergranular
stress corrosion cracking (IGSCC). The effectiveness of these
controls has been demonstrated through successful in-reactor
service.

The additional controls recommended in the EPRI ALWR document,
including the 8 FN average value may be appropriate for some BWR
applications because of the more agressive nature of' the BWR
environment. However, the existing controls on stainless steel
welds are sufficient to avoid IGSCC resulting from wold metal.

sensitization in the PWR enivronment.
-

Moreover, in many cases, even wider limits - had been utilized
without any detrimental consequences. It is ABB-CE's experience
that these limits provide more than adequate resistance to hot
fissuring and reelstance to intergranular corrosion pa-ticularly in ,

the PWR environment.

CESSAR-DC will be revised in a future amendment to reflect the
ferrite content limits given above.

. -
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; ope <,rk u.w
CESSAR in!?ncm.=

.

!

|s

| Wald heat affected zone sensitized austenitic stainless steel
(which will fall in the Strauss Test, ASTH A708) is avoided in

| control element drive mechanism structural components by careful
j control ofi
1

j A. Weld heat input to less than 60 kJ/in
*

B. Interpass temperature to 350*F maximum
j

D|
| C. Carbon content to s 0.065j$

* .
,

4.5.1.4 ggattel of_ Delta Ferrite in_Austenitio 8tainless
4

--

steel WelAn
a

The austenitic stainless steel, primary pressure retaining wolds
in the control element drive mechanism structural components are
consistent with the recommendations of Regulatory Guide 1.31 as

'
follows:

The delta ferrite content of A-No.8 (Table 2W-442 of the ASME
Code, Section IX) tenitic stainless steel welding natorials is

D|4
' controlled to SFN F1 .
! /$

The delta ferrit etermination is carried out - using methods~

j specified in the ASME Code, Section III, for each heat, lot or"

heat / lot combination of weld filler material. For the submerged
i
i arc process, the delta ferrite determination for each wire / flux

combanation may be made on a production or simulated
; (qualification) production wold..

1

! 4.5.1.5 Cleanino and. Contamination Protection Procedur_pJ
| 1

The procedure and practices followed for cleaning and
contamination protection-of the control element drive mechanism

<

! structural components are in compliance with the recommendations
of Regulatory Guide 1.37 (including ANSI /ASME NQA-2-1983) and are I4

i described below
-

Specific requirements for clean}iness and c'ontamination'

i protection are included in the equipment specifications for ,

components fabricated with austenitic stainless steel. The |

provisions described below indicate the type of procedures
i utilized for components to provide contamination control during,

fabrication, shipment, and storage.

Contamination - of austenitic stainless steels of the Type 300
series by compounds that can alter the physical or metallurgical
structure and/or properties of the material is avoided during all*

stages of fabrication, painting of Type 300 series _ stainless
i * steels is prohibited. Grinding is' accomplished with resin or

-
, ,

,

Amendment F
4.5-5 December 15, 1989

'
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ECGG
1

1

i
,

ppen item 4. 5.1-6

CESSAR Section 4.5.1.1 indicates that martensitic stainless stool;

1 will be used. The applicant should specify the heat treatment for
these materials,"

i

| Response
'

Components in the Control Element Drive Mechanism (CEDM) using
martensitic stainless stools include the motor housing assembly,
magnet and spacer, latch and magnet housing, alignment tab, and,

'

j steel ball. The heat treatment for these components is as follows:

Motor !!ousing Assembly - ASME Code caso li-4-11 (modified Type 4031

!

i martensitic stainless steel), and additional requirements of
i ASME SA-182.

ilent treat - lleat to 1800 'F +/- 25 *F, air cool and temper at'

1125 'F minimum for 4 hours per code Case 11-4-11.
t

.

Magnet and Spacer - ASTM A276, Type 410.
i

Magnet & Latch Spacer - Condition A - annealed
hardened and tempered at aCondition TCenter Spacer --

relatively high temperature, Brinell
hardness - 300 max.

Latch and Magnet llousing Inserts - ASTM A276, Type 440C.

Ileat treat- llent at 18 50 'F to 1950 'F for 1 hour at .

i temperature. Quench in oil to' room

! temperature. Immediately after quenching
i subzero cool to -100 'F +/- 25 'F for 2 hours.
; Temper at 600 'F +/- 25 'F for 2 hours & air

cool to room temperature. Repeat temper

! procedure at 600 'F +/- 25 'F for 2 hours & air.

} cool to room temperature to achieve Rockwell
C-54 +/- 5.J

Alignment Tab - ASTM A276, Type 440C.
2

11 eat treat- Heat at 1850 'F to 1950 'T for 1 hour. at
temperature. Quench in oil to room temperature.
Immediatly af ter quenching subzero cool to -100 'F

,

+/- 25 'F for 2 hours. Temper at 600 'F +/- 25 'F'

for 2 hours & air cool to room temperature. Repeat
temper procedure at 600 'F +/- 25 'F for 2 hours &
air cool to room temperature to achieve Rockwell C-,

54 +/- 5.
>

a

1
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i

:

;

) Onen Item 4.5.1-6

j Responset (cont.)

This item is listed as ASTM A314, Type 410, butDowel Pin> -

actually is 300 serios Stainioss Steel. The dowel pin
material will be revised in a future amendment of
CESSAR. i

i

i Stool Ball - ASTM A276, Type 440C, Condition T - hardened and
| tempered at a relatively high temperature, then case
i hardened.
s

i

: It should be noted that only the Motor llousing Assembly is a
primary pressure boundary component. The heat treatment for the

i Motor llousing Assembly only will be added to CESSAR-DC in a future
amendment. Ileat treatments for all other materials are provided in

.,

; this response for information only.
:

1

!
4

1

4

h

!

!
.

,

.

j

.,

4
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| Open item 4.5.1-7

|
In CESSAR, Section 4.5.1.1 indicates that Inconel X-750 (AMS 56988
and AMS 5699B) will be used. The applicant should confirm that'

these materials are listed as acceptable in Section III of the ASME
i Code or RG 1.05. Further the applicant should specify the heat

treatment.

Romponse

AMS 5698 and 5699 forms of Inconel X-750 are used for springs to be
used at elevated temperatures and requiring resistance againsti

relaxation. These materials have demonstrated to be acceptable for
their intended use by prototype testing of the CEDM. The springs,
not part of the primary pressure boundary, are not required to be|

listed as accepted in Section III of the ASME Code or RG 1.85.
|

I AMS 5698 and 5699 are drawn from hot finished Wire rod which has
been previously ground or has had surface preparation (other than
by pickling) for removal of seams or other injurious surface
imperfections. The Wiro is heat treated at 2100 'T before reducing

|
to size.'

thisAs these CEDM springs are not pressure boundary components,
heat treatment .s provided in this response for information only.
CESSAR will not be modified to include this heat tentment.

!

!

|

|

|
|

|
l

|
r
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Open Item 4.5.1-0

In CESSAR Section 4.5.1.3.3, the applicant indicates a carbon
content limit for austenitic stainless uteel. The applicant should
consider limiting the carbon content to less than 0.02-percent.

]Lesponse t

ABB-CE has considered limiting the carbon content for austenitic
stainless steel to less than 0.02% and concluded that for PWRconditions, a carbon content of less than 0.065%, combined with
rigorous welding process control, is sufficient to assure that the
material will not become pensitized. See response to Open Item
4.5.1-4.

.

I

i
i

I

|
|-

- - - _ _ _ _ _-
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1

!

4

Open Item 4.5.1-9

f In CESSAR Section 4.5.1.1, the applicant indicated that CEDM
materials were used in an extensively tested CEDM assembly thatt

exceeded lifetime requirements. The applicant should verify that
7 the test results are applicable to a 60-year plant life.i

1

1 ResDonSet

CEDM materials were used in an extensively tested CEDM assembly
i that exceeded lifetime requirements, as described in Section
i 3.9.4.4.1. The design duty or lifetime requirement as defined in

CESSAR Section 3.9.4.1 is a total cumulative CEA travel of 100,000
.

feet of operation without loss of function and not the 60-year
| plant life. As indicated in CESSAR Section 3.9.4.1, the CEDM is

designed to operate without maintenance-for a minimum of 1-1/2'

; years and without replacing components for a minimum of 3 years.
Therefore the test results of the extensively tested CEDM do not
need to be verified to the 60-year plant life.i

2

The operational requirement for the System 80+ CEA's, with - the
i possible exception of the lead regulating CEA group, is expected to
i be less than the 100,000 feet of travel (the tested life) over the
! 60 year plant life. If plants institute daily load cycle operation
i on a regular basis, the lead regulating CEA group may exceed
j 100,000 feet of travel.

\ .

4 The regulating CEA's are much lighter than the CEA weight used
during accelerated CEDM motor life tests, and it is expected that,
when operating a regulating CEA, the System 80+ CEDM motors are

: capable of operation in excess of 100,000 feet of cumulative
; travel. Depending on the extent that the lead regulating CEA group
i is utilized, a one time CEDM motor replacement for this bank of

CEA's may be required during the 60- year plant life.
;

As indicated in CESSAR Section 3.9.4.1, all CEDM pressure boundary
components have a design life of 60 years.

;

!

,

+

J

,
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! onen Item 4.5.2-1
,

;

j The applicant is proposing to use Stellite, which is a cobalt-based ;

alloy, as a hardfacing material. As discussed in Section 4.5.1 of ,

i !

j this DSER, the applicant states that cobalt-based alloys, will be
avoided except if no proven alternative- exists. .The applicant ;

;

i
should state that no other alternatives to the cobalt-based alloy
have been evaluated and found acceptable for CESSAR applications.

]
1

,

ResDonse!_ ,

!

ABB-CE is reviewing work being conducted within ABB, by EPRI, and
'

'

by others to evaluate replacement non-cobalt alloys. It is ABB-CE's-
j opinion that while these alloys offer the potential for possessing,

equivalent wear resistance, limited full scale test data and the4

lack of operating experience makes it premature to commit to thej_ use of these-materials at this time. This situation may change with;

I- the completion of EPRI sponsored valve test programs and additional
i

ovaluation and testing of alternate materials defined in-the ABB-CE-

|
First of-a Kind Engineering Program. |

i-
|

Should alternative materials exhibit. desirable characteristics,
| ABB-CE will consider the use of. substitutes for Stellite.
I

CESSAR-DC will be revised in a future amendment to-allow for the-; use of a material demonstrated to be functionally equivalent to-

Stellite.
,

j s'

i
!

!
i

h
!

.

i

a ..
1
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.

e

:
,

e
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| Cyn .Z% #2-/ :
'

i CESSARin h '

!
!

! !

i (' i

! A

j E. Bolt and pin material

ASTM-A-453 and ASTM-A-638, Grado 660 material (trado name
A-286) is used for bolting and pin applications. This alloy i

is heat treated in accordance with the ASTM specifications D
i

by precipitation hardening at 1300-1400'F for 16 hours to a
l minimum yield strength of 85,000 psi. Its corrosion
i proporties are similar to those of the Typo 300 serios
; austenitic stainlecs steels. It is austenitic in all >

1 conditions of fabrication and heat treatment. This alloy
J was used for bolting in previous reactor systems and test
. facilities in contact with primary coolant and has proven
' completely satisfactory.
I

'

|' F. Chromo plating and hardfacing
1

| Chrome plating or hardfacing are employed on reactor
i internals components or portions thereof whoro required by ,

function. Chromo plating complies with Federali 5

i Specification No. QQ-C-320. The hardfacing material n
i employed is Stellite 25y e An a, b g' naff./4/ A.wwf.ed., f fg

Yu smf4m//q Cpia % + |
j All of the materiaIb employed in the reactor internals and ;

j in-core instrument support system have performed satisfactorily (
: in operating reactors such as Palisados (Dockot-50-255), Fort
' Calhoun (Docket-50-285) and Maine Yankee (Docket-50-309).

| 4.5.2.2 Weldina Acceptance sta.RAAIAR

Welds employed on reactor internals and core support structures
; are fabricated in accordance with Article HG-4000 in Section III, F

i

; and meet the acceptance standards delineated in article NG-5000,
I Section III, Division I, and control of welding is performed in
| - accordance with Section III, Division I, and section IX of tho
* ASME Code. In addition, consistency with the recommendations of '

Regulatory Guides 1.31 and 1.44 is described in Section 4.5.2.3.;

I 4.5.2.3 Fabrication and Processino of Austenitic Sta[gless
j steel
i

The following information applies to unstabilized austenitic-,

i stainless steel as used in the reactor internals.
;

4.5.2 3 1 control of the Use of sensitised Austenitici

Stainless steel

The recommendations of . Regulatory Guido 1. 4 4 , - a s described in
Sections 4.5.2.3.1.1 through 4.5.2.3.2.5, are followed except for ,

the criterion used to demonstrate freedom ' from sensitization. (
'

i- The ASTM A708 Strauss Test is used - in lieu of the ASTM A262 -\

Method E, Modified Strauss Test, to demonstrate--froedom from

Amendment F
4.5-8 December.15, 1989
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Qpen Item 4.5.2-2

i
; As discussed in Section 4.5.1, the applicant is proposing to use

American Society for Testing and Materials (ASTM) A708 in lieu of
ASTM A262; ASTM A262 is recommended in RG 1.44 for sensitization of
austenitic stainless steel materials. The proposed alternative,

( ASTM A708) is not equivalent to ASTM A262 and is unacceptable; the
applicant should consider using ASTM A262.

Responset

ABB-CE uses ASTM A262 for verifying non-sensitization of austenitic
stainless steel product forms. This is consistent with the guidance
provided in Regulatory Guide 1.44..

!

ADD-CE uses the Modified Strauss Test (ASTM A708) to identify; whether fabricated (following welding or heat treating) austenitic
stainless steel is sensitized and susceptible to intergranular

. stress corrosion cracking (IGSCC) or stress assisted intergranulari

attack (IGA) under Pressurized Water Reactor (PNR) coolant
; conditions (as opposed to BWR operating conditions).
a

; ASTM A708 (Modified Strauss Test? has been accepted by the
Materials Engineering Branch as indacated in Standard Review Plan

4 Section 4.5.1, III.,2. as an alternative test that determines
whether controls on the processing of austenitic stainless steel
will be adequate to ensure that PWR components will not become,

'

susceptible to localized corrosion associated with sensitization.
Regulatory Guide 1.44 page 1.44-2, paragraph 2 allows " Alternate
test methods that can be qualified are also acceptable."

;

Therefore ABB-CE considers the use of ASTM A708 acceptable for
verifying that f abricated austenitic stainless steel PWR components,

will not become susceptible to localized corrosion associated with
sensitization.>

Moreover, ABB-CE PWR operating experience to date demonstrates that
these controls have been succesful in preventing any instance of
localized corrosion associated with sensitized austenitic stainless
steel.

.

!
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open Item 4.5.2-3

The applicant is proposing to use Type 304 austenitic stainless
steel. However, these materials are susceptible to intergranular
stress corrosion cracking. The applicant should consider using low-
carbon, wrought austenitic stainless steel, which includes Types
304L, 316, 304NG, and modified Type 347.

Response:

Regulatory Guide 1.44, Control of the Use of Sensitized Stainless
Steel, indicates that for systems where the oxygen content is kept
below 0.1 ppm when the temperature is above 200 'F, unsta' > ] ized
grades of stainless steel are acceptable. During the start _p and
operation of the ABB-CE NSSS, these conditions are maintained
through specified chemistry control. ABB-CE specifically prohibits
the use of unstabilized or normal carbon content material from
being exposed to the sensitizing range of 800-1500 'F with the
exception of the short duration during welding. Furthermore, all
welded austenitic stainless steel is limited by additional ordering
requirements to 0.065% maximum carbon content, controls on welding
ensures that this material will not become sensitized and
susceptible to localized corrosion under PSE operating conditions.
Low carbon or stabilized grades would be used if exposure to the
sensitizing temperature range was required.

Experience to date indicates these controls have been successful in
preventing any instance of localized corrosion associated with
sensitized austenitic stainless steel.
Therefore, ABB-CE considers the use of Type 304 and 316 stainless
steels, in conjunction with the material chemistry and welding
controls noted above, acceptable for resistance to stress corrosion
cracking.

!

,
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Open Item 4.5.2-4
,

In CESSAR Section 4.5.2.1, the applicant ' indicates ~ that Inconel
,

will be used to fabrica'te the flow skirt. The applicant ~should-
i clarify whether Inconel 600 will be used. As discussed in Section
{ 4.5.1_ of - this - DSER, the applicant should consider alternate
j materials that are resistant to cracking.

!
. .

.

. Resoonse:

| The flow skirt is fabricated from Inconel 600 due to its specific

! design requirements. Inasmuch as the skirt is one of the coolest
i regions _of the primary systems, the potential for primary water-
|

stress corrosion cracking ~(PWSCC) is minimal. The suitability of
1 using Inconel 600 for the flow skirt has been demonstrated by many

years of successful operating experience. The material form

i required for the size and configuration of the flow skirt is not:
j available in an alternate material with comparable properties (such

as the PWSCC resistant Inconel 690).;

1 Therefore, this precludes using Inconel 690 at-the present time.

Should suitable product _ forms of -- an alternate material become
,

available, ABB-CE will consider incorporating them into the design.
i
.

!
|

!

p
b
'

b -

i-
:
;
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ODen Item 4.5.2-5As discussed in Section 4.5.1 of this DSER, the ferrite content
limits for austenitic steel castings and weld metal given in CESSAR
are broader than those in industry guidelines and staff guidance.
The applicant should revise the CESSAR to be consistent with
industry guidelines and staf f guidance, whichever is more limiting,

i
Responset

The ferrite limits on austenitic stainless steels are as follows:
5 FN - 30 FNCastings

Undiluted Weld Metal
for Stainless Steel Weldments: 5 FN - 15 FN

'

Stainless Steel Overlay Cledding 5 FN - 15 FN

These limits comply with the ASME Boiler and Pressure Vessel Code,
Regulatory Guides 1.31 and 1.44 and also represent those used
(successfully) in most of the Pressurized Water Reactor (PWR)
components fabricated by ABB-CE.

The above specified range of delta ferrite for veld material and
cladding of 5 to 15 FN provides adequate control ofoverlaystainless steel for System 80+. This range of ferrite in stainless

steel weld metals and overlay cladding has been shown to be
sufficient to avoid microfissuring during welding. The 5 to 15 FN
ferrite range, combined with other controls on materials, heat
treatments and welding parameters, has also been demonstrated to
effectively avoid sensitization and intergranular stress corrosion
cracking (IGSCC). The effectiveness of these controls has been
demonstrated through successful in-reactor service.

The additional controls recommended in the EPRI ALWR document,
including the 8 FN average value may be appropriate for some BWR
applications because of the more agressive nature of the BWR
environment. However, the existing controls on stainless steel'

welds are sufficient to avoid IGSCC resulting from Weld metal
sensitization in the PWR environment.

The range of ferrito content'from 5 - 30 FN for stainless steel
castings is also sufficient to avoid IGSCC from sensitization.

,

i

Moreover, in many cases, even wider limits had been utilized
without any detrimental consequences. It is ABB-CE's experience

these limits provide more than adequate resistance to hotthat
fissuring and resistance to intergranular corrosion particularly in
the PWR environment.

[

|

.

!
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| CESSARMKib .
i

|

l

in fabricated unstabilized austenitic stainlesssensitizationsince the former test has shown, through experimentation,!
steel,excellent correlation with the type of corrosion observed in.

severely sensitized austenitic stainless steel.
j

solution Beat Treatment Requirements
i 4.5.2.3.1.1
;

All raw austenitic stainless steel material, both wrought and
cast, employed in the fabrication of the reactor internals is

.
supplied in the solution annealed condition, as specified in the

! pertinent ASTM or ASME B&PV Code material specification .(i.e. ,
1900 to 2050*F for 0.5 to 1.0 hour per inch of thickness and
rapidly cooled to below 700*F). The time at temperature is,

determined by the size and the type of component.
]

Solution heat treatment is not performed on completed ori

partially fabricated components. Rather, the extent of chromium
carbide precipitation is controlled during all stages of;

'

fabrication as described in Section 4.5.2.3.1.4.
4.5.2.3.1.2 Material Inspection Program

Extensive testing of stainless steel mockups, fabricated using
s

to determine the effect ofproduction techniques,- was conductedvarious welding- procedures on the susceptibility of unstabilized
;

~

j Type 300 series stainless steels to sensitization-induced
intergranular corrosion. Only those procedures and/or practices

sensitized structure. are used -indemonstrated not to produce a
,

i the fabrication of reactor internals components. The ASTM

Standard A708 (Strauss Test) is the criterion used to determine'

This test has shownsusceptibility to intergranular corrosion.
excellent correlation with a form of localized corrosion peculiar:
to sensitized stainless steel. As such, ASTM A708 is utilized as
a go/no-go standard for acceptability. ,;*

|
As a result of the above tests, a relationship - was established.

between the carbon content of Type 304 stainless steel and - weld
heat input. This relationship is used to avoid- weld heat

4.5.2.3.1.4.
affected zone sensitization as described in Section

;

Unstabilised Austenitic Stainless Steels4.5.2.3.1.3
! The unstabilized grade of austenitic stainless steel with a

carbon content g'reater than 0.03% used for components of the
reactor internals is Type-304. This material is furnished in the
solution annealed condition. The acceptance criterion used for,
this material ~, as furnished from - the steel supplier, is ASTM;

A262, Method E.
4

w

4
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Exposure of completed or partially
fabricated components to

temperatures ranging from 800 to 1500* F is prohibited except as
described in Section 4.5.2.3.1.5.

Duplex, austenitic stainless steels containing more than SPN
delta ferrite (weld metal, cast metal, weld deposit overlay)

are

not considered unstabilized since these alloys do not sensitize,
i.e., form a continuous network of chromium-iron carbides.

Specifically, alloys in this category are:
Cast stainless steel * (delta ferrite controlled |CF8M

CF8 to 5FN--33FH)
30

Singly and combined stainless steel weld filler D(
metals (delta ferrite controlled to 5FN-2f1FN

308, 309.s
312, 316 /5as deposited)

chromium-iron carbides areIn duplex austenitic/ferritic alloys, ferrite /austenite interfacestheprecipitated preferentially at
during exposure to temperatu'res ranging from 800-1500*F.

This

precipitate morphology precludes intergranular penetrations

associated with sensitized Type 300 series stainless steels

exposed to oxygenated or otherwise faulted environments. L

Avoidance of sensitisation4.5.2.3.1.4

Exposure of unstabilized austenitic Type 300 series stainless
steels to temperatures ranging from 800 to 1500*F will result in
carbide precipitation. The degree of carbide precipitation or

sensitization depends on the temperature, the time at that

temperature, and the carbon content. Severe sensitization is
a continuous grain boundary chromium-iron carbide

This condition induces susceptibility to intergranulardefined as
aqueous environments, as well as thosenetwork.corrosion in oxygenatedSuch a metallurgical structure will readilycontaining halides. Test, ASTM A708. Discontinuous precipitates

network) are notStraussfail the intermittent grain boundary carbide
susceptible to intergranular corrosion in a PWR environment.(i.e., an

Weld heat affected zone sensitized austenitic stainless steels(which will fail the Strauss Test, ASTM A708) are avoided by
careful control of: .

Weld heat iriput to less than 60 kJ/inA.
.

Interpass temperature to 350*F maximum
! B.

C. Carbon content to s 0.065 0 ,

w
i

| Amendment D
September 30, 1988
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Onen Item 4.5.2-6

In CESSAR_ Section 4.5.2.1, the- applicant indicates- that
precipitation hardened stainless steel will be used. -The applicant
should specify the heat treatment for these materials.

Resoonse:

The precipitation hardened stainless - steel : used in' the" reactor
internals is SA.453 Grade 660 or SA 638 Grade 660..The heat
treatment of either of these specifications is as-;follows:

Solution Treatment:- 1650 +/- 25 ' 'F, - for - 2 hours. minimum
oil'or. water: quench

Hardening Treatment: 13 50 +/- 25 'F, - f or - 16- hours
air cool

These materials are used for very limited applications, and' ABB-CE
has had very good experience with. these materials ; in operating
plants.

I

i

i

!

!

L
!

!-
i

.-

i
!

!

I-
i .
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Open Item-4.5.2-71

In CESSAR Section 4.5.2.3.1.4 indicates a carbon content limit for
austenitic stainless steel. As discussed- in= Section 4.5.1 of' this
DSER, the applicant should consider limiting?the carbon content to
less than 0.02 percent.

Resoonse:

ABB-CE has considered' limiting the carbon contentLfor austenitic
stainless steel to less than 0.02% - and - concluded that for PWR
conditions, a carbon content of less than 0. 065%, combined with
rigorous welding process-control, is sufficient to assure that the
material will not become sensitized. See-the response _ to open Item
4.5.2-3.

!
i

i-
I'

!
!

$
i
!

|~
!

!-
i
i

I-
!
4
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Open item 5.2.1.2-1:

:

The applicant should provide a complete list of all ASME code case
interpretations referenced in the CESSAR.,

Response to Open item 5.2.1.2-1:

i

ASME code case interpretations is incorrect nomenclature. The ASME code

presents both code cases and paragraph interpretations. CESSAR identifies
( only ASME Code Cases which are intended to be utilized during design and

manufacture.

!
'

CESSAR Table 5.2-3 will be modified to add the ASME Code Cases below:

.

1. N 411-1 Alternative Damping Values for Response Spectra Analysis for
~

Class 1, 2 and 3 Piping Section Ill, Divison 1
i

2. N-71-15 Additional Materials for Subsection NF, Classes 1, 2, 3 and MC
Component Supports Fabricated by Welding, Section III, Division
1.

'f

3. N-60-3 Material for Core Support Structures, Section III, Division 1.

| 4. N-474-1 Design Stress Intensities and Yield Strength Values for UNS
! N06690 with a minimum specific Yield Strength of 35 KSI, Class

,

: 1 Components, Section 111, Division 1.

Note: 1) Code Cases intended for use are in 'accordance' with Regulatory

Guide 1.85, Revision 28 - Materials Code Case Acceptability
ASME Section Ill, Division 1 and Regulatory Guide 1.84 - Design
and Fabrication Code Case Acceptability ASME Section 111,
Division 1.

,
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.

Open item 5.2.3-5: Ofd3db5S

'

The applicant should provide a complete list of the materials used for reactor
coolant pressure boundary components in CESSAR Table 5.2 2.

Response to Open item 5.2.3-5:

:
The following will be added to CESSAR Table 5.2-2:

,

4

; Surge Line SA-312 TP347 (Piping);

] SA-403 WP347 (Elbows)
i SA-182 F347 (SafeEnds)
;

' Accumulator Line SA-312 TP316, TP304 or

SA-376 TP316, TP304
,

In addition, Table 5.2-2 will be revised as noted on the attached. These
; changes will be included in the next CESSAR revision.

4

7

a
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:
,

s TABLE'5.2-2 '

;.

-(Sheet 1 of 5)
1
;

REAC10R COOLMT SYSTEM MATERIALSi *

j. Component
i Material Specification

<

j Reactor Vessel
1

i Forgings-
SA-508 Class 2 and 3$

I
Cladding (4}, Weld deposited austenitic stainless steel

1 ~

4

[ with SFN-18FN delta ferrite or NiCrfe -| D -_ alloy (equivalent to SB- -

-

'. Nozzle Safe Ends
;

i SA-50B Class 1
! I

Reactor vessel head G ) _SB-166
U

j CEDM Nozzles
,

j Vessel internals (a)
Austenitic Stainless Steel.and NiCrfe alloy

| ( Fuel cladding (a) Zircaloy-4
) Instrument nozzles b

-

S8-166'

s

Control element drive
: mechanism housings

4

: Lower-'

Type 403. stainless steel'according _to Code-;

i Case N-4-ll with end fittings >to be-
lo. SB-166 and/or SA_-182: Type 348 stainless-

i steel
-

i

: -
Upper .

3

-SA-479 and SA-213 Type 316' stainless-steel
~

-

d

with end fitting of SA 479 Type 316 and
; vent valve. seal of Type 316 and vent

valve seal ~ of _ Type .440 stainless steel: seat -
-

Closure head bolts
SA-540 B24 or B23

Pressurizer,

e

i .. Shell
[ C1 adding (a) SA-533 Grade A or B. Class'1 or-SA-508' Class 3

Weld deposited-austenitic' stainless steel D
j with 5 FN-18fH_ delta ' ferrite or NiCrFe-

lloy-(equivalent to SB-166)'a
.

g

,

~

-Amendment I
December. 21,'1990-

-. _. .. __ . _ _ . , . ,
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kl.h: Open% E 2.3 -f-

1ABLE-5.2-2 (Cont'd)

(Sheet 2 of 5)

REACTOR COOLANT SYSTEM MATERIALS

Component Material Specification--

forged nozzles WSOS Cihn i, e or. .r SA-6W Ud M | Dj

instrument nozzles 'SB-166
.

SA-182j /3Waf ty ghr; a

51NfyWWeb'3hFkye SA-ISL
Studs and nuts SfiS40 B24 cc 0:3

S6-G37
Steam generator

Primary Head SA-533 Grade B, Class 1 or SA-508
Class 3 I

Primary Nozzles SA-508 Class 2 or-3 -

Primary head cladding (a)
Welddepositedausteniticstainlesssteel|.

*
with 5FN-18FN delta ferrite ' D

Tubesheet SA-508 Class 2 or 3

|' _Tubesheet stay SA-508 Class 2 or 3

Tubesheet cladding (*) Weld deposited NiCrTe alloy (equivalent'.
j to SB-168)

f Tube (a) NiCrFe Alloy-690 (SB-163)
I f .3
! -Tube supports --A-176, Type'409} ASTM {

| Secondary shell SA-533 Grade'A or-8, Class 1, or I

| SA-508, C1 ass 3-

Secondary head- SA-516 Grade '70 or SA-508, Class l A
:
' Secondary nozzles SA-508 Class 1, 2 or 3:

Secondary nozzle safe ends- SA-508 Class lA
,

| Secondary instrument nozzles SA-106 Grade-B'
.

j' , -Secondary studs and nuts SA-540 Grade B24,-or SA-193 Grade B7
.

Amendment'I.,
__

_

December 21,- 1990,

;
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. - - . - . . -. -. - . . -. .-. - -- .. _

,

i

t

i CESSARliaincmou

j .j rep. Open rh 5.2.3 -5'
j

I

}. TABLE 5.2-2 (Cont'd)
i
t (Sheet 3 of 5)
l'
1 REACTOR COOLANT SYSTEM MATERIALS

i
Component Material Specification<

i
j Primary studs and nuts SA-564, Type 530H1100 or 1

j SB-637, No. 7718
Reactor Coolant Pumps.

.

I Casing "} SA-508 Class 2 or 3 or austenitic-I
; stainless steel B

j Cladding. Weld deposited austenitic stainless
steel with 5FN-18FN delta ferrite .jp

f. Internals SA-487 CA6NM, SA 336 Grade F8 or
austenitic stainless-steel B-

1

; Reactor Coolant Piping

SO~SI d/"#S IQPipe (30 in, and 42 in.) SA-516 Grade 70 Or

Cladding (a) Weld deposited-austenitic stainless3

| steel with 5FN-18FN delta ferrite

i Piping nozzles and safe ends
| SA fo$ 'Cla SS { & Of Sb~]0A 9
i Nozzle forgings -SA LS, SA441 Ch;; 1, ? c- 3;

| 3~r15kvarntVY- %&hjhhO
i

Nozzle safe ends SA-182 w SB-!CC
!

Valves SA-351 CF8M or SA-182
|

|

!

!

l
,

i
.

'{
'

;

-

,

1

Amendment I
December 2 1 ,- 1 9 9 0 .~

,
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TABLE 5.2-2 (Cont'd)
+
; (Sheet 4 of 5)

; REACTOR COOLAKT SYSTEM MTERIALS:
4

:

WELD MTERIALS FOR REACTOR C00LAKT PRESSURE BOUNDARY COMPONENTS
;

i bSe
! Material Type p
; @eci f f satitfn Base MaterialTp Type or Weld-Material-
!

SFA-5.5,(b) E-8018-C3, E-8018-G1. SA-533 SA-533 a.
| Gr. B C1.1 Gr. B Cl.1 b. MIL-E-18193, B-4
t

i 2. SA-508 SA-533 a. SFA 5.5, E-8018-C3, E-8018-G
j- Cl.2 Gr. B C1.1 b. MIL-E-18193, B-4
:
'

3. SA-508 SA-508 ~. SFA 5.5, E-8018-C3, E-8018-Ga
j Cl.1 C1.2
,

; 4. SA-516 SA-516 'a. SFA 5.l', E-7018
j Gr. 70 Gr. 70
:
e 5. -SA-182 SA-516 a. SFA 5.1, E-7018 ..IF1 Gr. 70 '* #:

IB2-| 6. SA-105 SA.35T a. SFA 5.14, ERNitr-3
| Gr. I1 58H- F3V7 sin -5.II E Al ' c'< Fe - 3
i

i

iB 2- ''

7. SA-182 SA,3&t a. SFA 5.11, ENiCrFe-3
{ F1 E+ett- F3 47 57n-5,1y,s2 & fr-3

~8. -SA-105 SA-182 a.- SFA 5.14, ERNiCr-3 -.
; Gr. 11 F316 -3rjp 5;// $4//&M .8.

i 9. SB-166 SA-182 a. Root SFA 5'.14,-ERNiCr-3
F316 Remaining SFA 5.11, ENitrFe-3 D

1 10. 58-167 SA-182 a. . Root SFA 5.14,..ERNiCr-3
| F304
'.

Remaining SFA 5.11, ENICrfe-3
5i) E AliCr'R--311. SA-516 SA-351 a. SFA 5- L,E 7018 ',

Gr. 70 CF8M b. MIL E 1^1 p
D

i 12. SA-182 SA-182 a. SFA E.I, E-7^16-
F1. F316

,

S p;q 3 7 9 g 2 ,y,'c' - j,

1. 13. 58-166 SA-533 a. SFA 5.14, ERHiCr-3
Gr. B Cl.1 .-

3pp. ggy(-} /& -3 ( .

,+

|

Amendment D
September 30, 1988

0
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TABLE 5.2-2 (Cont'd)
:

| (Sheet 5of5)

! REACTOR COOLANT SYSTEM MATERIALS
4
'

WELO MATERIALS FOR REACTOR C00LMT PRESSURE SOUNDARY COMPONENTS.
j th.5 c'

Material Type ..

| Secci ficathn Base material Ty~pe supe' O Weld Material

FA 514, gig-g314. SA-182 SB-167 a.
g

SFA 5.5,(DI -80M-C3E
'

15. SA-516 SA-508 a.
Gr. 70 Cl.2 66/6'

1

| 16. Austenitic a. SFA 5.9, ER-308
stainless ~S' T 5.9, ER-309

,

: steel N < 9, ER-310
cladding SF/1 Stl, E .pf, E-M*

$ H i- d~//
17. Inconel -Incenel a. A ENiCrfe-3

j dladdugl S M 5+ERNiCr-3

SFA 5.5,(b) E-8018-C3, E-8018-G18. SA-508 SA-508 a.j -

! C1. 3 C1. 3 b. MIL-E-18193, B-4
:

I 19, SA-508 SA-533 a. SFA 5.5, E-8018-C3, E-8018-G.
: Cl. 3 Gr. B Cl.1 b. MIL-E-18193, 8-4
; D

[ 20. SA-508 SA-508 a. SFA 5.5, E-8018-C3, E-8018-G
C1. 3 .C1. 2>

SFA 5.5,IU) E-8018-C3-21, SA-508 SA-516 a.
.

Cl . 3 Gr. 70 Y$ SM S' "; A '

; 22 S&IA>jf$N $ g.ju, /&7/65 L ..

Spy 5.pt, elm dr-32 -)

i Notes: a. Materials exposed to reactor coolant.

b. Special weld wire with low residual elements of copper, nickel'

and phosphorous as specified for _ the reactor vessel core. 0

beltline region.
4

; (.

Amendment D
September 30, 1988,

'
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Open item 5.3.1 1.

,

The applicant should consider lowering the nickel content in the reactor.

vessel forging and the phosphorus content in the reactor vessel forging and
weld.

Response to Open item 5.3.1 1

The nickel content of the reactor vessel beltline forgings is allowed to vary
;

| the full range (0.4% to 1.00%) permitted by the SA 508 Class 3 material
specification. The available data indicate that the influence of nickel on4

susceptibility to irradiation damage is limited when other impurity elements,
in particular copper, are controlled to very low 1cvels. Weld metals show

j slightly more sensitivity to nickel .at low copper contents than base metals.
j Therefore, the nickel content for beltline weld metal is controlled to lower

levels than the forging material.

Phosphorus content in the reactor vessel forgings and weld metal is controlled ,

: to a maximum of 0.012%. The possible effect of phosphorus on predicted shifts .

in low copper RPV beltline materials was evaluated by ORNL and NRC using the;

Power Reactor Embrittlement Database (PR-EDB). Only a marginal correlation4

; was observed between phosphorus content and predicted shif t for low copper
materials. The conclusion that there was any significant correlation was;

judged to be weak. Even in those cases where a possible trend with phosphorus
.

content was suggested by the data, the dif ferences between the observed and
] predicted shif ts were within the margins applied-by Re5ulatory Guide 1.99,
' Rev. 2. In addition, in the cases where a trend with phosphorus was
j suggested, it was generally the high phosphorus ( >0.012%) materials which

indicated the possible trend. Based on this previous assessment of the
j effects of impurity elements on the irradiation response of materials, the
> existing controls on residual elements are concluded to be sufficient. The

limits on copper, phosphorus and other residual elements will minimize the
extent of radiation damage to the RPV beltline materials. The radiation

! induced shifts in reference temperatures for these materials can be predicted
with reasonable accuracy and conservatism using the methodology of Regulatory3

Guide 1.99 Rev. 2. The revised phosphorus content for the reactor. vessel
forgings and weld metal will be included in a future amendment of CESSAR DC as
shown on the attached page.

.

d

4

4
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B'. The adjustment in. the reference temperature caused -by

irradiation'(ART -is +53*. This calculated value assumes
a- forging with ( wt-t maximum copper content, - and a- 1. 00 J

wt-% maximum n c e content,

c. 6 3 ..

C. The margin added for uncertainties is +34*F.

5.2.3 REACTOR COOLANT PRESSURE BOUNDARY MATERIALS

5.2.3.1 Material Specification

A list of specifications for the principal ferritic materials,
austenitic stainless steels, bolting and weld materials, which-
are part of the reactor coolant pressure . boundary is t given in
Table 5.2-2.

Studies 'have- shown that the- irradiation induced mechanical
property changes. of SA-533B and SA_508 materials can .. depend
significantly upon the amount of residual elements present in the D-

compositions, namely; copper, nickel, -.. phosphorous, and' vanadium.
It has also been found that residual' sulfur af fects the'- initial
toughness of SA-533B and SA-508 materials. Specific controls ar B
placed on the residual chemistry of reactor vessel materials and
the as-deposited welds used to join _these. materials to limit the

' maximum predicted increase in i the-ref erence temperature' (RT
y which is discussed 'in Sections. 5.3.1.6 and ' 5. 3. 2.1.1) angD{n,

limit the extent of the reactor vessel beltline. The beltline is
defined by Appendix C of 10 CFR 50.

Materials used in the reactor vessel. beltline and the
as-deposited - welds contain no greater than the . - following low B

percentages of residual elements:

- O* "Copper (in welds) 0.03-

$ ' Copper (in forgings)! l e g 0.03 Phosphorous W E'
Nickel (in forgings)- 1.00 Sulfur 0.015-

Nickel (in welds) 0.10L Vanadium O'.030 -

,

i

I ~

!

!
7

f~
,

I

a

;- f-

-k~

i~

i- Amendment J
1
; 5.2-17 April 30,;1992-
[
!
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Open item 5.3.1-2

'
The applicant should revise the estimate of the shift in the reference
temperature for its reactor vessel surveillance program.

Resnonse to Open Item 5.3.1-1

Predicted shifts in the reference temperature for the reactor vessel materials
are calculated using the methodology of Regulatory Guide 1.99, Revision 2.

,

; This methodology provides reasonably accurate and conservative predictions of
adjusted reference temperatures for RPV beltline materials, including low
copper base and weld metals with phosphorus impurities controlled to low
levels.

It has been suggested that for purposes of establishing the surveillance
program the EOL shift should be estimated from the largest of the R.G. 1.99,
Rev. 2 prediction, the R.G. 1.99, Rev. 1 prediction or a. shift between 100 F

,

; and 200 F. The estimate in shift does not need to be revised to develope a

surveillance program for design certification.

'

The surveillance program is based on a reasonably conservative estimate of the
temperature shift. However, the surveillance program does not consist of the
minimum requirements based on estimated shift. Additional capsules are
included for contingency in the event that the actual shift is higher than
ori inally estimated. Based on the predicted shift for the beltlineS
materials, only 3 capsules are recommended by ASTM E 185. The recommended
minimum number of surveillance capsules in ASTM E 185 for a reactor vessel
with an EOL shift between 100 F and 200 F is four (4). The system 80+-

surveillance program includes 6 capsules with archive materials available for
at least two additional complete replacement capsules which can be installed
in the reactor at any time when circumstances indicate that an additional
capsule is required and when there is an available holder location.

3

t

,
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:

; EcGB
Open Item 5.3.2 1:

;

; The applicant should revise the predicted shift in reference temperature.

Response to Open Item 5.3.21:
1

It has been suggested that for the purpose of establishing the
pressure temperature limits the E01, shif t should be estimated from the larger

j of the R.G. 1.99, Rev. 2 prediction based on copper and nickel content or the
R.C. 1,99, Rev. 1 prediction based on copper and phosphorus content. The
estimate in shift does not need to be revised to develop the
pressure-temperature limits for design certification.

;

Predicted shifts in the reference temperature for the reactor vessel materials2

j are calculated using the methodology of Regulatory Guide 1.99, Revision 2.
; This methodology provides reasonably accurate and conservative predictions of

the adjusted reference temperatures for RPV beltline materials, including low,

: copper base and weld metals with phosphorus impurities controlled to low
t levels.
i

; As discussed in the response to Open Item 5.3.1 1, the phos'phorus content in
j the reactor vessel forgings and weld metal is controlled-to a maximum of 0.012
i %. The possible effect of phosphorus on predicted shifts in-low copper RPV
i beltline materials was evaluated by ORNL and the NRC using the EDB database.
t Only a marginal correlation was observed between phosphorus content and
| predicted shift for low copper materials. The conclusion that there was any
( significant correlation was judged to be weak. Even in those cases where a
2 possible trend with phosphorus content was suggested by the data, the
j differences between the observed and predicted shif ts were within the margins
; applied by Regulatory Guide 1.99, Rev. 2. In addition, in the cases where a

trend with phosphorus was suggested, it was generally the high phosphorus (, ,

>0.012%) materials which indicated the possible trend. Based on this previous.

assessment of the effects of impurity elements on the irradiation response of-

-

,

materials, the existing controls on residual elements are concluded to be
,

sufficient. The limits on copper, phosphorus and other residual elements will'

minimize the extent of radiation damage to the RPV beltline materials. The-.

j radiation induced shif ts in reference temperatures for these materials can be
; predicted with reasonable accuracy and conservatism using the methodology of

Regulatory Guide 1.99, Rev. 2.'

:

}

.

,

A

!
4

J

- - - , . . , _ . . - , , - - - . .



Open 1 tem 5.4.1.1-5: 6CG8

The applicant has not submitted the basis for the assumed design overspeed for
staff review as recommended in SRP Section 5.4.1.1. The applicant describes

the design speed as 125 percent of normal operating speed. The applicant

should clarify that the design overspeed of a flywheel is at least 10 percent
above the highest anticipated overspeed as stateo in SRP Section 5.4.1.1.

Response to Open Item 5.4.1.1 5:

ABB-CE will clarify the basis for design overspeed by revising CESSAR-DC,

Section 5.4.1.1.B.2 as follows:

"The design overspeed of the flywheel will be 125 percent of normal
operating speed.

The design overspeed will be at least 10% above the highest anticipated
overspeed of the pump. The highest anticipated overspeed is predicted
for the largest break size remaining after application of leak before
break as described in Section 3.6."



._ __ _ . ._ _ _ . ._

,

| Open item 5.4.1.1-8: EEC dUl3

,

Although the guideline in RG 1.14. " Reactor Coolant Pump flywheel Integrity,"
has been excerpted in CESSAR, the applicant should clarify in CESSAR that it'

intends to meet this regulatory guide.
1

! Response to Open item 5.4.1.1-8:

|
' CESSAR-DC Section 5.4.1.1-2 will be revised to state that the flywheel will

meet the requirements of RG 1.14 " Reactor Coolant Pump Flywheel- Integrity."
; The manner by which ABB CE will meet the requirements is shown in the attached

j marked-up copy of Section 5.4.1.1.

!
!

.

T

i

,

-

i
i

.

1

1

A

4

,

e
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i

ESSAR 8!airic 1,ou
.

,

-

b C: &<si m +s s 41.1 6
1 5' 4. /. / - 3
:

! 5.4 COMPONENT AND SUBSYSTPM DESIGN
|
i S.4.1 REACTOR COOLANT PUMPS
,

$ The reactor coolant - pumps provide sufficient forced circulat' ion
i flow through the Reactor Coolant System to assure adequate heat

removal from the react'or core .during power operation. A low
.' limit - on _ reactor coolant pump flow ra te ; (i.e. , : design flow) is
i established to assure- 'that Specified Acceptable Fuel Design

Bimits (SAFDLs) are not exceeded. Design flow is derived on the
basis of the thermal-hydraulic considerations presented in

| Section 5.2.
>

| The reactor coolant pump and motor assembly in conjunction with
j the flywheel,_ provide sufficient-coastdown flow following-loss of
|

power to the pumps to assure adequate core cooling.

| The reactor coolant pump pressure boundary is designed for the-
! transients given in Section 3.9 so that the ASME Code Section III

allowable stress limits _are not exceeded for the specified number
i of cycles. Stress criteria concerning earthquake- and pipe

| rupture conditions.are presented in Section 3.9.3.
i- ,m

] '' f The design overspeed of the reactor coolant pump isL 125 percent
- of normal speed.

d

5.4.1.1 Pump Flywheel Integrity

| A. The material used to manufacture the flywheel of the reactor-
; coolant pump motor will be produced by a_ commercially-

i acceptable process that minimizes-flaws, such as the' vacuum
1 melt and degassing process. This provides adequate fracture

toughness properties. under reactor operating conditions,
i. The acceptance criteria for- flywheel- design will- be-
j compatible with the safety philosophy of the' Pressure Vessel
2 -Research Committee (PVRC) of the Welding Research Council' D

! (WRC) primary- coolant pressure boundary criteria as.

appropriate considering . the inherent. design and - functional'

4

; requirement differences between the pressure boundary and
i the flywheel. -

4

I 1. The- reference nil-ductility transition temperature
(RT of the material, as determined per ASME Code- D-
NS-lN)1(a) , will be no-greater than.10*F.

2. The Charpy V-notch (Cv) upper shelf energy level, in
!

the " weak" (Wr) direction, . as_ obtained per ASTM-A-370
will be'no less than'50 ft-lb. A minimum of three Cv

_

'
,

specimens _will-be tested from each plate or forging.'

st y asA a am'

//' *

k 5.4-1 Sp b 0,-1988

- - -

_ _ _ _ - . . ._ _
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). CESSAR !!a%mou
,

V 4G: Opc1 Ms K 4.1.1 -f
f. 4. /. / 4 ..

[l .

,

3. The minimum 4 fracture toughness of the material -at -- the'
.

enperature - of . the flywheel w i l l -- b eoperatingp/:ur!r stress Intensitynormal
2

.

N) y

to a t factor (K{
equivalent

* ~ of at least 440- ksi/Iii. Compliance will

| emonstrated by either of he following:
I

i ISO .

a. Testing of the ac ua __ material of the flywheel to,

establish the K value at the normalI

| operating temperkkure,mamse'

s

j b. fU 9 f a owe bou fract he t ghnee rvp'/
the s ne ty of at. la

- |sts or) lated along, ta ned f.om
y! 7to curve il

.

be tra s he t mp at r ;

j cog dina e u il th K dynam c) v lu of 5;
Iat k e NDT /of e m teti J yN a.1/Iii. iskr dicatj |

aton-uni t tes s.r - m

j NUs-obtanedirrnmg444::r06*Jeah f@ M Mi

! 4. finished flywheel- will bd subj egted - to _ a 100 M
g/gpffgpercent volumetric ultrasonic inspection from the fla'

surface per ASME BPVC Section III.

| This inspection will be performed on the flywheel after
final machining and the overspeed test.

&ghE!
! 5. If tho' flywheel is flame cut, at least 1/2 inch of V

stock will be Icf t on the outer and- bore : radii,.for
;

machining to final dimensions.
-m

6. The flywheel will be subjected to a magnetic particle F 1,

, or liquid-penetrant examination per "Section' I "'
!

i before final assembly. The inspection w1 be

inches M .(t performed on finished nachined : bores, - keyways, pr.: m
_

| ' botty f }at fsur aces to a racial aim.ance or a t

mi imud b 4 on the ina/ larc/est ach ned- or di ietert a
/

n/t cl ding sma 1 drille .hol s.- h c w 11 -- e! bu
'

i n stres c ncen). rat ns uch as am m ks, cc er{
|: unc/im ks or fril 'd o ta ed les w 8 i hos]heelboe.pthi
| f the edge of t c 1 rgest fl g

i
j- B. The flywhccls will be designed to withstand normal operating -

' conditions,- anticipated' ' transients,- and' the ' . largest

| mechanistic pipe break. size remaining after application of-
Dleak before break as described in Section'3.6, . combined with

the Safe Shutdown Earthquake.,

The following criteria will be satisfied:
, ,

1. The combined stress, both centrifugal and interference,

(-.at normal operating speed will not exceed one-third of4

.

the minimum specified- yield strength or 1/3 of the ..

! . measured yield strength in the weak direction of the 1

Amendment..I
5.4-2 December 21, 1990

,

t
'

. _ . . - . . . ,,
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'.. &C: dpeu Gewr f 4. l. / -f
[ 4 . /. l * [

!
.

-

,

j material if appropriate tensile tests. have been- 1

j performed on the actual-material of the flywheel. >

'

.

.

2. The desig he flywheel will be 125 percent ofl

: no ating speed

! WW
j .T4 7Wwi t.;;c - d. apccds of tim flywim1 will

be at least 10% above-the highest-anticipated overspeed
I| of the pump. The highest = anticipated overspeed is

predicted for the largest break size. remaining after.i n

application of Icak before, break as described in D
4

[ Section 3.6.
e ~

centrifugal and interference stresses at! 3. The combined
{ the design speed 'will be limited' to two-thirds ~ of the
j minimum specified yield strength or 2/3 of the measured
i yield strength in the weak direction if ; appropriate - I

tensile tests have- been performed on the actual
j
j material of the flywheel. Design speed is defined as
j 125 percent of normal operating speed.
f

4. The motor and pump shaft or bearings.and coupling will'

withstand any combination offnormal operating. loads.or;

i b, anticipated transients, and the largest remaining pipe
! V break after application of leak before break .as D

described in Section 3.6, combined with the Safe
,

9 Earthquake Shutdown.
!

| Each flywheel will be tested at design speed, 125 percent-of
j normal operating speed, as defined in B.2 above.
4

j The flywheel will be accessible for 100' percent . in-place
j' volumetric ultrasonic ~ inspection. The flywheel-motor

assembly is designed to allow such inspection with a minimum;
of motor disassembly. The in-service inspection program-
will include ultrasonic examinations of the areas of high

2

i
stress concentration at the bore and - keyway at about 3 1/3

'

year intervals, during the refueling or maintenance shutdown
!

coinciding with the in-service inspection schedule as. t-
'

; required by - the ASME Code, Section XI ~. Removal- ofi ~ the ._.

* heel is not required.
8 & 37si.a h WW.Gyfd^ k<W_

!
1

6 de- - .. _ . a c .e t-heds.q___ p e n 5trant-esmb%-' m f
and 100% volumetric examination by, ultrasonic methods will
be conducted .at about ten-year intervals 'during the ' plant

|^
shutdown coinciding with the- in-service inspection-schedule

uired by the ASME Code, Section'XI. - -

; as- e

i [v d M N M- @
I

.N'
^ )j .1% a~ -

S' $7&f46 //n e-I nj, ,n
~ / pecs,&'

s, ,,

h Ad&/ # h Amend ent 1
I

I h d b ./ DM 5. 4 -3 #W88MNg aber 21, 1990
-.- x
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,

| ;

j Open item 5.4.2-2:
;-

-

| The applicant-should revise the CESSAR to describe the ISI program _ for. steam
j generator tubes.-
4
1 -

) ABB-CE Response:
1

System 80+ Technical Specification SR 3.4.4.2 requires verification of steam
| generator tube integrity in accordance with the Steam Generator Tube
! Surveillance Program. The Steam Generator Tube-Surveillance Program will' be

-

managed and implemented by the combined license applicant using controls
similar to those used for the ISI Program. - The initial Steam Generator Tube-
Surveillance Program shall be _ subject to a review and approval process:

3
_

j. equivalent' to that required for the,lSI' Program, and changes to' the =
| surveillance program will be processed in the same manner as relief requests.
1 for the ISI Program, The' surveillance program specifies-the details of the:--

inspectionL including tube selection and sampling (as well:asJsample
,

L axpansion), inspection interval, inspection technique, _ the actions to = be taken-
i when degradation or defects are identified, and reporting: requirements. These.
1 details are consisitent with the requirements-of Regulatory Guides -1.83' and,
!- 1.121 supplemented by the recommendations of the industry-prepared ?PWR Steam
! Generator Examination Guidelines, Revision 2". (EPRI _ Report NP6201, . December
j 1988, or subsequent revisions) and where appropriate- industry-prepared,

j technical support documents for degradation-specific repair criteria. i

! An example of an initial steam generator tube surveillance program (which may-

| be revised as indicated above) is attached for.information..
;

i-
j;
!
1

!'
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ATTACHMENT TO ABB-CE RESPONSE TO DSER OPEN ITEM 5.4.2-2
PAGE 1 0F 6

6 x q [e_Steam Generator Tube Surveillance Proaram
'

The surveillance program for the steam generator tubes will include the
following:

1. Steam Generator Samole Selection and Inspection - Each steam generator
shali be determined operable during shutdown by selecting and inspecting
at least the minimum number of steam generators specified in Table 1.

2. Steam Generator Tube Sample Selection and inspection - The steam
generator tube minimum sample size, inspection result classification, and
the corresponding action required shall be as specified in Table 2. The
inservice inspection of steam generator tubes shall be performed at the
frequencies specified in Section 3 and the inspected tubes shall be
verified acceptable per the acceptance criteria of Section 4. The tubes'

selected for each inservice inspection shall include at least 3% of the
total number of tubes in all steam generators; the tubes selected for
these inspections shall be selected on a random basis except:

a. When experience in similar plants with similar water chemistry'

inoicates critical areas to be inspected, then at least 50% of the
tubes inspected shall be from these critical areas.

4 b. The first sample of tubes selected for each inservice inspection
(subsequent to the preservice inspection) of each steam generator
shall include:

1. All nonplugged tubes that previously had detectable wall
penetrations (greater than 20%).

2. Tubes in those areas where experience has indicated potential
problems.

3. A tube inspection in accordance with Section 4a.8. shall be
performed on each selected tube. If any selected tube does not
permit the passage of the eddy current probe for a tube
inspection, this shall be recorded and an adjacent tube shall
be selected and subjected to a tube inspection,

c. The tubes selected as the second and third samples (if required by
Table 2) during each inservice inspection may be subjected to a
partial tube inspection provided:

1. The tubes selected for these samples include the tubes from
those areas of the tube sheet array where tubes with
imperfections were previously found.

2. The inspections include those portions of the tubes where
imperfections were previously found.



ATTACHMENT TO ABB-CE RESPONSE TO OSER OPEN ITEM 5.4.2-2
PAGE 2 0F 6

The results of each sample inspection shall be classified into one of the
following three categories:

Cateaory Inspection Results

C-1 Less than 5% of the total tubes inspected
are degraded tubes and none of the
inspected tubes are defective.

C-2 One or more tubes, but not more than 1% of
the total tubes inspected are defective, or
between 5% and 10% of the total tubes
inspected are degraded tubes.

C-3 More than 10% of the total tubes inspected
are degraded tubes or more than 1% of the
inspected tubes are defective.

Note: In all inspections, previously degraded tubes must exhibit
significant (greater than 10%) further wall penetrations
to be included in tl.e above percentage calcillations.

3. Insnection Frecuencies - The above required inservice inspections of
steam generator tubes shall be performed at the following frequencies:

a. The first inservice inspection shall be performed after 6 Effective
Full Power Months but within 24 calendar months of initial- criti-
cality. Subsequent inservice inspections shall be performed at
intervals of not less than 12 nor more than 24 calendar months after
the previous inspection. If two consecutive inspections following
service under all volatile treatment (AVT) conditions, not including
the preservice inspection, result in all inspection results falling
into the C-1 category or if ~two consecutive inspections demonstrate'

that previously observed degradation has not continued and no .
,

additional degradation has occurred, the inspection interval may be
extended to a maximum of once per 40 months.

'

b. If the results of the inservice inspection-of a steam generator :
conducted in accordance with Table 2 at 40 month intervals fall into

'

Category C-3, the inspection frequency shall be increased to at ,

least once per 20 months. The increase in inspection frequency
shall apply until the subsequent inspections satisfy the criteria of
Section 3a.; the interval may then be extended to a maximum of once
per 40 months.

1
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ATTACHMENT TO ABB-CE RESPONSE TO DSER OPEN ITEM 5.4.2-2
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:

c. Additional, unscheduled inservice inspections shall be performed on
each steam generator in accordance with the first sample inspection
specified in Table 2 during the shutdown subsequent to any of the

i following conditions:
,

1. Primary-to secondary tubes leaks (not including leaks
originating from tube to-tube sheet welds) in excess of the-

3 Technical Specification 3.4.12.
i 2. A seismic occurrence greater than the Safe Shutdown Earthquake.

3. A loss-of-coolant accident requiring actuation of the
engineered safeguards.

4. A main steam line or feedwater line break.
;

4. Acceptance Criteria

: a. As used in this program:
i

1. Imperfection means an exception to the dimensions, finish, or
; contour of a tube from that required by fabrication drawings or

specifications. Eddy-current testing indications below 20% of
the nominal tube wall thickness, if detectable, may be'

considered as imperfections.-

I 2. Dearadation means a service-induced cracking, wastage, wear, or
general corrosion occurring on either inside or outside of a
tube.

| 3. Dearaded Tube means a tube containing imperfections greater
; than or equal to 20% of the nominal tube wall thickness caused

by degradation.>

4. % Dearadation means the percentage of the tube wall thickness<

affected or removed by degradation.'
,

5. Defect means an imperfection of such severity that it exceeds
the plugging limit. A tube containing a defect is defective.,

6. Pluacina limit means the imperfection depth at or beyond which
the tube shall be removed from service and is equal to 40% of4

the nominal tube wall thickness.
J

7. Unserviceable describes the condition of a tube if it leaks or
contains a defect large enough to affect its structural
. integrity in the event of a Safe Shutdown Earthq'uake, a loss-
of-coolant accident, or a steam line or feedwater line break as
specified in 3c., above,

,

i
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,

8. Tube lhoection means an inspection of the steam generator tube
j from the point of entry (hot leg side) completely around the

U-bend to the top support of the cold leg.i

! 9. Preservice Inspection means an inspection of the full length of
i each tube in each steam generator performed by eddy current

techniques prior to service to establish a baseline condition*

of the tubing. This inspection was performed prior to the
i field hydrostatic test and prior to initial POWER OPERATION

using the equipment and techniques expected to be used during

]
subsequent inservice inspections,

f b. The steam generator shall be determined OPERABLE after completing
.

the corresponding action (plug all tubes exceeding the plugging
i limit and all tubes containing through-wall cracks) required by

Table 2.

5. Reports
,

1

a. Within 15 days following the completion of each inservice inspection
,

j of steam generator tubes, the number of tubes plugged in each steam
generator shall be reported to the Commission in a Special Report,

;

b. The complete results of the steam generator tube inservice
; inspection shall be submitted to the Commission in a Special Report

within 12 months following completion of the inspection, This
| Special Report shall include:

I 1. Number and extent of tubes inspected.

2. Location and percent of wall-thickness penetration for each'

; indication of an imperfection.

3. Identification of tubes plugged.

! c. Results of steam generator tube inspections which fall into Category
i C-3 shall be reported in a Special Report to the Commission within
; 30 days and prior to resumption of plant operation and shall provide
; a description of investigations conducted to determine cause of the

tube degradation and corrective measures taken to prevent
recurrence.

,

4

!
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ATTACHMENT TO ABB CE RESPONSE TO DSER OPEN ITEM 5.4.2 2
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TABLE 1

ti]XIjiuli_tMiRER Of STEAM GLliERATORS._IO BE INSPECTED
DURING INSERVICE INSPECTION

Preservice inspection No Yes
. . --

No. of Steam Generators per Unit Two Two

First Inservice Inspection All One

*

Second & Subsequent inservice Inspection One' One

TABLE NOTATION

e
The inservice inspection may be limited to one steam generator on a rotating
schedule encompaist.1g 3 N % of the tubes (where N is the number of steam
generators in the plant) if the results of the first or previous inspections
indicate that all steam generators are performing in a like manner. Note

_

that under s: circumstances, the operating conditions in one or more steam
generators me,, se found to be more severe than those in other steam
generators. Under such circumstances the sample sequence shall be modified
to inspect the most severe conditions.

.

- - - , - . - - - - .,. .-. . . ___ _ _ _ _ _ , _ , _ _



TABLE 2
STEAM GENERATOR TUBE INSPECTION

IST SAMPLE INSPECTION 2ND SAMPLEINSPECTION 3RD SAMPLEINSPECTION {h
SAMPLE SIZE RESULT ~ ACTION REQUIRED RESULT ACTION REQUIRED RESUtT ACTION REQUIRED Mg ,

e,g -

A minimum of C-1 None N.A. P8.A. N.A. N.A. OE
-e

eS Tubes per g
O r

S.G.
C-2 Plug defective and C-1 None NA. N.A. $ i

? I
inspect additional n

n2S tubes in this S.G.
C-2 Plug defective tubes C-1 None p '

and inspect additional C-2 Plug defective tubes y
4S tubes in this S.G. E

E '

C-3 Perform action for C-3 Perfo-m action for g
C-3 result of first C-3 sasult of first e ;

sample sample N
?

C-3 Inspect all tubes in All other S.G/s None N.A. N.A.

this S.G., plug de- are C-1 g !
' '-

fective tubes and
mspect 2S tubes in y

each other S.G. E

Notification to NRC Some S.G/s Perform action for N. A.' N.A.

pursuant to 50.72 C-2 but no C-2 result of second 'f (
"

(b)(2) of 10 CFR additional sample

Part 50 S.G. are
C-3

Additional inspect a!! tubes in N.A. N.A.

S.G. is C-3 each S.G. and plug
defective tubes.
Notification to NRC
pursuant to 50.72
(b)(2) of 10 CFR

.I
Part 50 i

i

S = 3N/n % Where N is the number of steam generators in the unit. and n is the :1 umber of steam generators ,

inspected during an inspection.
,

.
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open item 20.2 2:

'The applicant should describe materials selected for the construction
of the reactor vessel supports, limits on residual elements to minimize
susceptibility to irradiation, limits on initial reference temperature
and upper shelf impset energy, and inspection requirements of supports
during fabrication".

] Response 1 The reactor vessel support columns in ABB.CE plants are
made of high quality SA508 steel, with additional restrictions en
both its chemical composition and its post. fabrication inspection.
The specific chemistry restrictions are: (1) maximum phosphorus,
0.0124 per heat and 0.0184 per product analysis, (2) maximum copper,
0.154 per heat and per product analysis. Other compositional
requirements consistent with SA508 chemistry continue to apply.

The initial RTndt is specified as 40 Degrees F, maximum. In

actual practice, initial RTndt values of 10.-30 Degrees F are
typically achieved. The upper. shelf impact energy is specified to
meet the fracture toughness requirements of ASME Section III,
Subsection NB.2300 at 40 Degrees F.

post fabrication inspection is performed in accordance with
ASME Section III, Subsection NF, and ASME Section II, Specification
SA508. Magnetic particle inspections in accordance with Method A275
are performed after final machining; and forgings are ultrasonically
inspected in accordance with Recomrsended Practice A388.

,

I
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Open Item 20.2 3:

"The applicant should provide the estimated 60 year neutron fluence
level at the reactor vessel support, which should be expressed in, ,

" displacements.per. atom" to account for the neutron energy as,

discussed in Reference 1."
.

IResponsej The 60 year neutron fluence level'is estimated to be
~3.0 x 10**18 neutrons per square centimeter (E > 1.0 Mev). This

' is based on an 80 percent capacity factor, i.e. after 48 effectivei

full power years. This fluence pertains to the surface of theThe actualsupport column facing the reactor, at core midplane.
fluence depends signIficantly on fuel management procedures employed
over the life of the plant. The estimated fluence of 3.0 x 10**18 is

3 based on conservative physics calculations, and could exceed
the fluence realized in actual practice by 30% or more. This

.

fluence corresponds to approximately 0.0045 dpa.
RTndt shifts for the reactor

vessel supports can be reliably estimated using the methodology of'

Regulatory Guide 1.99. While including conservative correction factors
to account for the effects of temperature and neutron energy spectra.

1

.

! .

.
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Open Item 20.2 4:

"The applicant should describe its ptocedures in estimating the extent
of irradiation embrittlement and provide the results. The applicant
should provioe technical justification for any procedures that are<

different from those in Reference 1."

|
[ Response.3Theeffectivefastfluenceisusedtocalculatethe

1 irradiation induced RTndt shift according to NRC Regulatory Guide
I 1.99 Revision 2. RTndt shifts are calculated based on fluences at

the locations of h nothetical crack tips within a structure. Crack tip
; fluences are somewh'at less than corresponding surface fluence values;

the function describing the attenuation of fluence with depth is,

given in equation (3), part 1.1 of this Regulatory Guide. For RV'

column analyses, predictions of RTndt shift are based on SA508 chemistry
for which additional impurity restrictions have also been specified.4

The operating temperature range of the RV column supports at core
Guide 1.99, Revision 2 states that temperatures below $25'gulatorymidplane, well below 400 Degrees F, is then addressed. Re_

i F should-

be considered to produce greater embrittlement than that predicted
i by its methodology. The available data indicate a constant effect '

from temperatures below 400 Degrees F, in terms of the RTndt shif t
that such colder temperatures would cause; in other words, this effect,

'

saturates below 400'F. The experimentally observed RTndt shif ts below
400*F exceed those at 550"F by somewhat more than a factor of two.*

Accordingly, a conservative temperature correction factor of 2.25 is
applied to the RTndt shif t predicted by RC 1.99 Rev. 2.;

f For the RV column analysis, the surface value for the RTndt shift is
predicted to be 171 Degrees F, after 60 years (48 EFPY) and a fluence;

^ (E > 1.0 Mev) of 3.0 x 10**18; this prediction includes the
conservate factor of 2.25 for colder temperatures.

:

4

||

1

i_m__.___._.__.___m. _m.m__m _ _ . _ . _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . . _ _ . _ _ .._. __ __.___._._____.-____.______-_.-._______._.___.__.__m2___. _. _ _ _ _ ___. _ _ _ _ _ __



_ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - _ - _ _ - _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

EC GB
l

l

)

| Open Itets 20.2 5:

'The applicant should provide additional information on its fracture ,

|mechanics analysis, including assumptions and acceptance criteria."

fResponse.} The fracture mechanics evaluation of the RV column considers
hypothetical cracks located at core midplane, one on the side facing
the reactor, one on the side facing away, The seethod of ASME Section
XI is used to detetuine an Applied Stresti Intensity Factor, Ki,
associated with a hypothetical crack tip, using Desf6n Condition static
forces and moments in the column at core midplane, plus dynamic
loadings from SSE. Since the RV columns are fabricated from SA508,
ASME Section 111 Appendix C is then invoked. Figure 0 2210 1
determines the minimum acceptable column temperature relative to as.

| The use of ASME 111 Appendix 0 requires a furtherirradiated RTndt.! conservatism in that an applied Ki associated with any primary membrane
or primary bending stress is doubled before entering Figure G 22101.
Figure G 2210 1 then determines the miniumu acceptable algebraic
ditference between the actual RV column temperature, and the end of-
life (EOL) as irradiated RTndt. This algebraic temperature difference
is then added to an additicet margin requ'rement from 10 CFR 50,
Appendix G. An acceptab'< u e / avC es that the actual RV column
temperature, minus the at h is ' 4Tn. must exceed the sum of (1)
minimum acceptable algebt. ; * ud P-ws. # a ASME Section 111. Figure
G.2210 1, plus (2) the 10 v % * duix C margin requirement,
Algebraically this is summar c a tollows:

Initial RTndt + RTndt shif t - As.irranisted RTndt
(where the RTndt shif t is conservatively predicted with the
factor of 2.25 for colder temperatures);

RV Column Temperature, MINUS, As irradiated RTndt > (IS GREATER TilAN)

ASME Ill, Appendix G Figure G 22101 requirc.d algebraic difference,

PLUS,10 CFR $0, Appendix G Margin requirement

Since the ASME III, Appendix C requirennent ultimately depends upon
the dimensions of any hypothetical crack, the above inequality is
then tested against crack dimensions which are increasingly larger
until the inequality can no longer satisfied; . this determines a
limiting crack dimension.' An acceptable result for the RV
column supports is indicated when this limiting crack size is
shown to be larger than the post fabrication inspection flaw detection

i

; limits, since any detected flaw must be repaired prior to certifying
the RV column supports as acceptable,

i

l

|
t
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open Iten 20.2-6

If the fracture mechanics analysis for the reactor vessel supports
is based on LDB assumptions, the applicant should provide technical
justifications.

Responset

Preliminary LDB evaluations are provided in accordance with staff
requirements for approval of LBB application to System 80+ designed
piping. With LBB satisfied for selected piping systems, the dynamic
effects from postulated pipe breaks in these piping systems are
eliminated.

;
I

I

i
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Materials and Chemical Engineesing 11 ranch

pw sm ma no:n

e e 03.0s.6*1 Cot ifm rhe cat enucant .hould develop an in*.orvice tesons pt..t= for me cod. ete.s 1. 2 ima
and 3 punts and volves.

W e 06.ni*: Cat af m no Cot appli..ns .ill revie. vendet f.eti.etion pro..de,ee to .nsus. th.t unst.t:14 sed DCB
. stenstic sisiniese steel is nei .trood to i.ptopes iempoteture t.n.e.

, e et. u 2 Cot stDt no 00t en u ant . 1: potter. itandies .in tosin et runet bonded alumino. eside et DCS
siuton terude wheels n.t b.ve 8,et be.n rteviously used an ones aetesteli.

e e 06.1. *3 Cot ifin no C0t orpu. t m odd hydseeine to analbit flu.hin. .eter to pt.v.at h. tide indu.ed DCB
interstanulet settesson.

# * 06.1.1*4 COL ITD1 he 00L sprattant will follow the secosenendations of ko 1.$0 and Section !!! et the AtHE IKB
Cede.

e e 06.4*1 COL ITIN The 00L opplitant should suisait PSI and !$1 prestem plant for staff Soview and opptevel. DC8
* * 03.09.6.1 1 Cwr IfDt The staff will confire that samenttnents teletitis to inservice testino of pump will be DC8

interpot eted into the CESSAR.
03.09.1*1 0rLN IfDt The est18 tant shovid sodify its scannitment to perfetis (etigue analysee in etterdance erith IK8

likC*apptoved methods.
## 03.09.1'2 Oru iftM no applicant should revise the number of erstes specified for the tranetente in CESSAk DC8

f able 3.91 tot 60 yest design life.
.

e e 03.09.1*3 CPU IftN The oppilcant should justify only considering these design transients that de s et topite DC8
fetcod shutdown in ASPE Code CS component desi6ns.

NAI3.09.16 OrtN ITD1 The opp!! cant should revise CtstAh Section 3.9.1.2.3 to identify computer prostame used in DC8
ottees analyses for non*N588 teatonente,

e a 03.09.1*$ ottN ! TEM no opp 11sent should eletify Cts &AR Restion 3.9.1.3. . DCb
03.09.1*6 OPU ITDI The opplicant should include the fstees essetieted with gestuteted pipe breans in the DCB

tevel D analyses.
03.09.1*7 OrtN ITDt ne opplicant should revise CES&AR Section 3.9.1.4.1 to include imcA loods in the DC8

ovelvetion of the ac8 feutted condition.
03.09.2.1 1 OrtN ITD1 The applicant should justify ne applienbility of the pirits displetament ettesses on DC8

efhich 11atts set the 60-yest life are based.
# .09.2.1+2 Cru ITD1 The applicent should revise Cts &AR 8ection 3.9.2.1 to incluJe non Amt Code piping systees DCS036

Adentified in 3RP 3.9.2, in the proeperetle, met test prestem.
03.09.2.3 1 OrtN ITDt !be oppistant should provide internation te validate the designation of Pole Verde as the DCB

prototype tot System 40s,
e e 03.09.2.3*2 OrtN !TD1 The applicant should Justify no use of the fetter of 3 E It:5 to secount for considering DC8

peak toeponses.
VV 03.09.2.4 1 Cru ITDI The applicant should evoluete feutted condition for RX internels and unbroken loops of DC8

teettet coolant piping in etterdance with $kt section 3.9.2.

4 4 / 03.09.6*1 Otp ifD1 The applicant should revise CESLAR 3.9.4.1 to inelude justification of the adopety of DC5
' control element essembly travel topitonent for a 60*yest deelen life. -

# # 03.09.4 2 OPEN ITD1 no applicent should tevise Ct&SAR Section 3.9.4.2 to specify that pressure boundary DCD
i

portions of CEDH are constructed in esserdance with no Adit Code.
V V 03.09.6*3 OIEN ITD1 The applicant should oddress Polo Verde CEDt problems to ensure erstee 80+ le not - DC8

sustoptible to the same problems.
# # 03.09.4*4 OrtN ITD1 no applicant should speelfy t.he 1976 edition of Ittt 323 es endotood by ko 1.09. DCB

V V C3.09.4 3 OrtW ITDi The opplicent should sevise Cty.SAR Section 8.9.4.3 and Table 3 t*18 to instude LOCA DCS
loadings.

V V 03.09.6*6 CrtN ITDI_ _The oppiteant should specify in Ct15AR Table 3.915 not IURt0*0464 load combination DCS
methodology applies to all dynamis toeda,

e e 93.09.$*1 orp ITD1 ne opp 1& cant should include CtssAR section 3.9.3.3.2 Item 8 loads in the loadins: DCB
identified in CESSAR Section 3.9.3.2 as requested in RA! 0210.7$.

* e 03,09.S*2 OPD ITD1 The appittant should Justify us lock et identification of any Level C senditions for the DC8
epplicable teactor internal components.

W s 93.09.$*3 OftN ITD1 As toquested to RAI Q210.76, ne proposed revision to Ct1SAR f able 3 t*16 should state DC8
that * construction * to es defined by ASME Code Section !!!. 90 1100(eh

1 N O3.09.5 4 OrtN ITDt The applicant should revise CESSAR 8ettion 3.9.S.4 f atigue analysis basis to be tonsistent DCP
with t.he tosponse to RAI Q210.$2.

03.09.6*1 OrtM IfD1 The staff toptres that a schedule for t.he !$7 program for spilusent and components be - DC8
submitted for soview,

~

/03.09.6*2 OPEN ITD1 Staf f believes there is sufficient leed ties for the applicant to thelude provisions in DCB
pipins systems to ocesnoodete IST topitements,

WO3.09.4.11 OftN ITDt The applicant must develop a prestem to establish frequency and eatent of disassembly and DCD
inspection of pumps and valves.

j03.09.6.2*1 OPEN IflM no applicant's response togstding full * flow testing of shock volves needs to be revised. (KB
t/03.09.6.2+2 OPEN ITDt The applicant's response to forvatd and goverse flow testing of check volves should be DCS

tevised in accordance with RAI C210.01(eh
/ 03.09.6.2 3 OPEN ITDt The applia % should revise tespanse se RA10210.811e) in e$cordance win the staf f DOS

posum ve no use of non intrusive diagnostic techniques.
V 03,0 9. 6. 2 * 4 0 FEN ITD1 The stati reposts that the response to RA1 Q210.011s) be revised in esserdance with the DC8

staff position steted in the RAl.
7 03.09.6s2*$ OPEN ITDi. The app 11: ant's response to RAI Q210.81(f) is not acceptable because it does not address DCB

_the staff *e senterns.
d3.09.6.2+4 OPEN ITD1 The appittant should cowratt to en analysis of the lealese totes and cettective action DC8

goguitements contained in the ASHI Code.
V H 3ICt.6.2 7 OPEN ITDt- Untti the is are approved. the staff considets the volve list and surveillance DCb

topitements of the pressure toelotetton valves to be an open ites.



.__-.-__.m.__m. _ _.._-._ __-.-. . ____m____._ . _ - . _

l I
i -

)
i
i

fMD TYpf 11nt pg,y;
J

4

k V Pbl.).!*06 ofLN IflM ne applicant should limit the sulfut content in welds and fosslaist to lose than 0.08 Dt tg

; poteent and sp.elfy the heet treet ents..

* e e 06.1*3 Ofth if4N The eitlisant should votify that the contalhaetit sprey systes is designed to eretate for DCp
at least 3 house in all teses.

! / 06 6 ) of1M ITDt All C16ss 2 and 3 sosponente seguttins ASME Seetion XI inspections must be essessible. DCD I, *

i 846.6*3 OTEN ITDi The applicant must stete not ps! wi!! meet Section El of eene edition of ASHC sede used DCE
i for sonstruction and !$1 will be le esterdance esth 10 CIll $0.93ets). >

j d6.6*3 0tLN ITDI The opplisant should clarify not all p$1 enestnetit.n tepitements will be itsettsel (he Dr$ i

i relief will i.e permitted).

| 06.6*4 CitN ITDt The applicant should revise the CL$$AR to define ne division of responsibility los 081 DCB
ond !$1.

/06.6*S Orts ITD1 The ps! at.d 1st abound 14 conducted vains epivelent epigment and techniques. DC6
V06.6*6 OtLN IfDi The etsff is secuemendin6 the use of ACHE 8estion XI Appendisee VII and V111 for the DCp

CtstAR.
10.2*1 0118 f fDt The opplisant should identify devastione (toe A$tti A*370 and provide technical DC8 j,

Justititetten.j . ,

10.3*2 OftM If!N The applicent has not spesified the etterteneo stiterte for the low pressure turbine dish DC8
3

j motettel fracture toughness.

i 10.3*3 OttM ITD1 The opplisant hos siot etted the specifie method wood to determine no fietture tought ess. DC8
j 10.t*4 011N !TDS The applicant hoe met described the mothed of determint:4 the yield ottength of the DCT
1 metettet of the turbine generator wheels and retors. ,

j 10.t*$ OftN Ifut The opplicant should eammit to e turbine diet dee86n not f acilitatee $51 et all hiti. DC8

,j attese stees winout seenving ne disks (tcm ne abatt.
10.2*4 CPEN IffM The opp 14 tent should justify the use of astoptante critorie tot speelfied th ARME 8ettions DC8

III and V.i *
; 10.2*7 OTEN IfDt The opplicant should state whether e shrunt*en disk desita et e one piece fotsed totor DC8

design wl!1 be used. 2

) e e 10.3*3 CrfJ ITDI The applitent hoe met met to 1.71 and ne proposed altervietive does sot edepotely address DC8 '

d the staff's concerne retarding !!aited essessibility.

] # a 10.3*4 CPEN ITDt. The opplitaat should elettfy its intent tesording the use 'of etsintess steel meterials in DCD
j

/ 10.3+$ CREW ! tdt The opplicant has met identified epestile notettele set use in the steen and feedweter DC8
no stone and foodweter systene, i

i

| ,j eyetene.

1 V 10.3*4 OITN ITDt The oppiteent should provide e sottoston ellowenee for e 40-year deelta life for the steam DCS
3 and feedvetet erstene, f

. e e 10.3*? OPEN IfDI The opplicent should deostabe ne methodologies for identifying the terrosion/etosion DCB
'

i euttoptible lesettone and ter selecting resistant estettste. .
j 10.3*8 CTIN 17D1 fte opplicant should esplicitly account for the effecte of no envitorseent in the fetigue DCD 6

! analysis of the steen and feedwatet systes enoponents.
! 10.3 9 CPEN ITD1 The opplicant should sensider no effects of dynante stasin asins on the steem and DC8

feedwater eyetoe components,
e * 10.4.8*1 OTEN IfD1 The opplicant abould Specify if the blowdown piping potetsel is $cerotible wit.h 4 2 phase DC8

blowdown fluid that soy have a high erosion /terreston potentist.'

| /20.J*01 OftN ITD1 The opp 11sant should sofetence RAF 8ettien 6.4. and Ct%3AR,Section 6.6 in its response to DCB
Genette leaue 14
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open item 3.9.1-4

The applicant should revise CESSAR Section 3.9.1.2.3 to identifycomputer programs used in stress analysco for non-NSSS components.

Ennponse t

CESSAR Section 3.9.1.2.1 discusses the computer programs used in thestress and structural analyses for the reactor coolant as well as non-Section 3.9.1.2.3.
reactor coolant systems, components and supports.The computer programs used in the analysis of
structures are discussed in Section 3.7 of CESSAR and are not to be
should be doloted.

included in Section 3.9. ill be

CESSAR Section 3.9.1.2.3 will be doloted and acct. ion 3.9.1.2.1 wrevised, as attached, to cover Code Class systems, components and
supports rather than just the reactor coolant system.
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in addition to the denign tranniento listed above and includod in
the fatigue analynia, the loadinga produced by the ouE and Sr.E
were alno applied in the donign of componento and support E

utructures of the RCS. The ODE and SSE are clacuiried an upsot
and faulted condition events respectively. For the number of
cycles pertaining to the OBE, refer to section 3.7.3.2.

3.9.1.2 pas inga

cope cuss synnwee compoorvet,, Ano Sveroscu
3 9.1.2.1 fRattrfrouc6oWntcA atte**

- - in st u os Mc>
The loving paragrapha rov e a summary of a applicable

structural, andlys'es for ASME Codon te ogramn used in o
aus4h sy tems, componento, 'RupjIdrl.a in the CESSAR-DC ccope.

To Gymmprien includo individual descriptions and applicability
da ai The computer codes employed in thano analyocu have boon
verified in conformance with design control methods, consistant a

with the quality assurance program described in Chapter 17.
E

3.9.1.2.1.1 MDC BTRUDL

The MDC STRUDL computer program providen the ability to specify
charaotoristics of framod structuru and throo-dimennional solid
structuro problomn, perform statie and d)namic analyses, and
reduce and combino results.

Analytic proceduros in the portinont portions of HDC STRUDL apply E

to framed utructuron. Framed structures are two- or
throo-dimensional structuren composed of clander, linear members
that can be represented by proporties along a controidal axis.
Such a structure is modeled with joints, including support
joints, and membern connecting the jointo. A variety of force
conditiona on members or joints can be specified. The nomber
stiffncus matrix in computed from beam thoory. The total
stiffnoan matrix of the modolod structures la obtained by
appropriately combining the individual acmber ntiffnenn.

The ntiffnesa analynio method of solution troats the joint
displacements an unknowns. The solution procoduce providen
results for jointo and membern. Joint resultn include
displacements and reactions and joint loads au calculated from
member end forces. Member results are member and forces and
distortions. The accumptions governing the beam elomont
repronontation of the structure are as followu: linear, clastic,
homogeneous, and isotopic behavior, small deformation, plane
sectionn remain plano, and no coupling of axial, torque, and
bonding.

The program in used to defino the dynamic charactorintion of tho
structural modeln used in the dynamic noismic analynes of the
roactor coolant system compononta. The natural frequencios and

Amendment E
3.9-3 December 30, 1988

I
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CEPLASil-4B provides trannient pressurea, flow rates and densities
throughout the primary system following a postulated pipe break
in the reactor coolant system.
The CEFIASil-4B computer code is a modified version of the'

CEFIASII-4A code (References 15 through 17). The CEFIASH-4A
computer codo has boon approved by the NRC (Reforences 18 and
19). The capability of CEFIAS11-4 B to predict experimontali

blowdown data in presented in Reference 14.2

,

'

3.9.1.2.2.9 IA3AD

LOAD calculates thu appiled forces of the axial internals model
which in contained within water control volumes using resulta,

from the CEFIAS!!-4B blowdown loadn analyniu an input. The fluid
*

; momentum equation is applied to each volume and a resultant forco
is calculated. Each force is then apportioned to the varioust

structural nodes contained within the volume. Use of the fluid
momentum equation takes into account' pressuro forcou, fluid
friction, water weight, and momentum changes within each volumo.,

The resultant forces are combined with the reactor vosnoi motiono
'

obtained from tho reactor coolant system analysis beforo the;

atructural responnes are dotermined. The LOAD code has been1 .

verified by demonstrating that its solutions are substantially|

identieni to thonn btainod fro u

/I 1 J. N JS c r d 4' t

[a
'

rr t e o a n -N a e
he sc o 3,4 n Appepd

3 . 9 .1. 3~~~ Nin..u 11EIe' nit"Xrra7N'- -

^

1 Requirements for experimental stress analysis have not been
imposed on any equipment in the CESSAR-DC ocopo,

.

.

i
Ej 3.9.1.4 Considerations for tha Evaluation of the Faulted

condition

3.9.1.4.1 Seissio Category I RCS Itcas
.

The major components of the reactor coolant system (RCS) are
designed to withstand the forces associated with the design basis
pipo breaks discussed in Section 3.G, in combination with theforces associated with the Safo shutdown Earthquake and normal
operating conditions. For structural evaluation, the dealgnbanis pipe breaks are those breaks for which leak-beforo-break
cannot be dnmonotrated. Sinco the dynamic effects of breako in

.

Amendmont I
3.9-17 December 21, 1990

. __. . , _ -__ _ _ _ _ _ .
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Qpen Item 3.9.2.4-1 internals
The applicant should evaluate faulted condition for reactorwith SRP
and unbroken loops of reactor coolant piping in accordance
Section 3.9.2

Rgpoonsai l voro

Structural evaluations of the reactor internals and fue) and safe
performed for primary side branch line pipo breaks (ULPDto demonstrate that ton porcent of the SSE
shutdown earthquakos (SSE) t n the
provides a conservative upper bound for thoso BLPB offec s oloads by

reactor internals when those loads are combined with the SSEThe BLPB ovaluations woro performed for a three inchsafety valve nozzle break in
the SRSS method.spray line break and a six inch (6") 80
both the axial and horizontal direction using non-linear System(3") These models were

structural models of the internals and fuel. subjected to tino dependent blowdown loads and reactor vossoFor the horizontal
l motions

obtained from reactor coolant system ovaluations. d
direction responson, the analyses woro performed both parallel anbonding

perpendicular to the hot legs and the maximum shear loads andThe response loads woro

moments were combined by the SRSS method.datormined using the CESl10CK computer code (CESSAR-DC,Section

3.9.1.2.2.4).
i tions

The SSE ovaluations were also performed in the horizontal d recand soft soil conditions using the same structural
These extreme soil conditions were chosen since theyfor hard (rock)

represent a range of sites and provido a measure of structuralThe structural responses woromodels.

responses for the various conditions. f up

again determined using the CESHOCK code for SSE timo durations oAs expected, the structural responses were worco for
to 30 seconds. The peak responses were then combined by the SRSS

for each soil-condition, and were compared to thethe rock soil. d -

corresponding BLPB loads to determine the validity of the proposemethod,

BLPB and SSE load combination critorion.
,

i ible,

The stated critorion considers these BLPB loadings to be negl gsuch that, when combined with SSE loadings, the result will be lessWhen the
than a 10% increase in Faulted Condition design loads. il

combined responses were compared to this critorion for both so ily

conditions, the results showed that all component loadings woro easfor the vortical direction responses, a comparisonis

of the reactor vessel SSE motion' spectra for the soft soil sitesatisfied. Also,
Since

worse than that for the Palo Verde nuclear power plant site.
the use of the lowbr Palo Verde SSE loads in combination with thef

System 80+-BLPB loads also moots the proposed critorion,-the use o
the System 80+ SSE loads also moots the critorion.

i f

Section 3.9.2.5 of CESSAR-DC is not intended to address evaluat on ot

RCS unbroken loops under faulted conditions, only evaluation of reac or
The statomont applying lot of SSE offects for BLPB is onlyFollowing application of

internals.intended to apply to reactor internals loads.
LDB to main coolant loop, main steam and branch line piping, the

.

.-
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-2-Open Item 3.9.2.4-1
:

!
'

largest primary sido pipe break that loads the RCS unbroken loops isThe loading effects of this break on:

the throo-inch spray line break. (cold leg) and 49 inches
main coolant loop piping, which is 36 inches
(hot Icg) in outsido diamotor, is negligible.

;

!

<

I

:

:

)

i

}
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open Item 3.9.4-1
The applicant should revise CESSAR 3.9.4.1 to include justification on
the adequacy of control element assembly travel requirement for a 60-
year design life.

Resoonse
CEDM materials were used in an inextensively tested CEDs assembly that
exceeded lifetime requirements, as described in Section 3.9.4.4.1.
The design duty or lifetime requirement as defined in CESSAR Sectionfeet of operation
3.9.4.1 is a total cumulative CEA travel of 100,000 As indicatedwithout loss of function and not the 60-year plant life.
in CESSAR Section 3.9.4.1, the CEDM is designed to operate without
maintenance for a minimum of 1-1/2 years and without replacingTherefore the test results of
components for a minimum of 3 years.the extensively tested CEDM do not need to be verified to the 60-year
plant life.

with the
The operational requirement for the system 80+ CEA's,is expected to bo
possible exception of the lead regulating CEA group,-(the tested _ life) over the 60feet of travelless than the 100,000If plants institute daily load cycle operation on ayear plant life. 100,000 feet
regular basis, the lead regulating CEA group may exceed
of travel.

The regulating CEA's are much lighter than the CEA weight used during
accelerated CEDM motor life tests, and it is expected that, when
operating a regulating CEA, the System _80+ CEDM motors are capable of100,000 feet of cumulative travel. Depending

operation in excess ofon the extent that the lead regulating CEA group is utilized, a one
time CEDM motor replacement for this bank of CEA's may be required
during the_60-year plant life.
As indicated in CESSAR Section 3.9.4.1, all CEDM pressure boundary *

components have a design life of 60 years.

b
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Qp_en Item 3.9.4-1'

System
The applicant should address Palo Vorde CEDM problems to ensure

is not susceptibio to the same problems.80+

Rosnonsot l Verde
Problems were encountered with the lower latch coils in the Pa oInductivo coupling betwoon the lower liftil.

coil and the lower latch coil caused movement in the lower latch coCEDM coil stack assemblios.,

i d to

This motion resulted in abrasion of the insulating varnish appl e
j

The problem was
the coil loads, causing intermittent grounding.

,

d

corrected by the addition of insulating jackets to the coil loads anby reversing the polarity of the lower latch coil, which significantlyj

Thoso changos were;

reduced the intensity of adverso motion. instituted at Palo Verdo and incorporated into the present CEDM{

4
design.;

;

!

>

d

I
:

I

!
!

l

!

!

<

!
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Open item 3.9.4-5
The applicant should reviso Cessar Section 3.9.4.3 and Table 3.9-15 to
include LOCA loadings.

Resnonset

The required changes are indicated on the attached marked pagos of theThe changos will be incorporated into the nextCESSAR (2 pages) .
amendment of the CESSAR.

I

a

i
!

!

,

|
,

!

,

d

4

4

1

i
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4

C. Dynamic strences produced by solcmic loading and designr

| bases pipe breaks a s J/*A LoCA l e u d*'n $
,

j

D. Dynamic resses produced by inechanical excitations1

j

Full length RSPT assemblies are subjected to biaxial random
i

; multi-frequency input motions corresponding to design bases

excitations. Testing is perf ortned using four RSPT orientations
to account for anyinmetries in the design.~

;!
E. Loads produced by the operation and tripping of the

| mechanism-

F. Dynamic ''*nsses produced by excitations f rotn pipe breaks
other th i nose clininated by LBB.

r

,

The methods u ad to dernonstrate that the CEDMs operate properly;

under seismic conditions are presented in Section 3.7.3.14.!

The design and fabrication of the CEDM precsure boundary
,

components fulfills the requirements of the ASME Code, Sectionj

4 III, for Class I vencels. The pressure housings are capable oft

withstanding throughout the design life all the steady state and
| 3.9-16.transient operating conditions specified in Table ,

;J

The adequacy of the design of the CEDM pressure boundary and
boundary components has been verified by prototypenon-pressureaccelerated life testing as discussed in Section 3.9.4.4.

|
Y Clearances for thermal growth and for dimensional tolerances were

investigated, and tests have proven that adequate cicarances are
; provided for proper operation c the CEDM.

The latch locations are set by a master gauge, and settings arc
4

1 verified by testing at reactor conditions.d

A weldable seal closure, per Section III of the ASME Code, is
j provided for the vent valve in case of leakage.

fasteners are mechanically positively captured,i
The motor housing
and all threaded connections are proloaded before capturing.

The coil stack assembly can be installed or removed simply by
lowering or lifting the stack, relative to the CEDM pressure
housing, for case of coil replacement or twintenance.

3

Amendment. K
3.9-54 September 30, 1992
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1AhtE 3.9-15
_

SIR [SS t lHil5 f 0R CEON PRES 50RL ll005114GS

Stress Categories and!

LluitsofStressIntensitics(a)(f,)
Operating Condition

figures 11D-3221-1 and 3222-1,
1. Level A and level B: Normal including notes.

6perating Loading plus flormal
; Operating & Upset Plant Transients |

plus Operating Basis Earthquake
forces.

>

Article F-1000, Appendix f,
2. level 0; flormal Operating Rules for Evaluation of Serviceloadings plus faulted Plant Conditions loading with Level 0 /

', Transients plus Safe Shutdown
Earthquake forces Plus Design ServiceLimits)p.
Bases Pipe BreaksM//en Locd
lea /5

3. Testing: lesting Plant Transients Paragraph 118-3226

for the above listed operating conditions, the following limits regarding
function apply:

1he CEDMs are designed to function normally during
1. I.evel A and Level B:

and after exposure to these conditions.

2. Level D: for SSE, the deflections of the CEOM pressure housing are

limited to the clastic design limits of Article F-1330, Appendix f
(defined above) so that the CEAs can be inserted af ter exposure to these
conditions.

.

References listed are taken from Section 111 of the ASMC BoilerNOTE: a.
and Pressure Vessel Code.in dadt s 4oCA

b. J - - ' E dynamic loads t' ^ in SSE,4and design bases pipe breaks
are combined by the SRSS method in accordance with the
guidelines of fiUREG-0484.

inendment K
Geptenber 30, 199'/

'

. - . - _ _
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Open Item 3.9.4-6
Table 3,9-1S that NUREG-0484

The applicant should specify in CESSARload combination nothodology applies to all dynamic loads.

Response:.

The required changes are indicated on the attached marked pages of theThe changes will bo incorporated into the nextCESSAR (1-pago).
revision of the CESSAR.

s. .

~ -- _ _ _
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1ARlf 3.9-15

STRESS LIMl15 FOR CCOM PRESSURE HOUSINGS

Stress Categories and
Operaj.,qConditha limits of Stress Intensities (a)(6)_ A,

1. Level A and oevel B:- Nonnal figures NB-3221-1 and 3222-1,
0perating loading plus Normal

_

including notes.
Operating & Upset Plant. Transients
plus Operating Basis Earthquake
forces.

2. Level D: Nortnal Operating Article F-1000, Appendix f,.

Coadings plus faulted Plant Rules for Evaluation of Service
Transients plus Safe Shutdown- Conditions loading with Level O

ServiceLimits%(
Earthquake forces Plus Design .

*Bases Pipe Breakse//*4 4*cd
leads.

3. Testing: Testing' Plant Transients Paragraph NB-3226

for the above listed operating conditions, the following limits regarding
function apply:

1. Level A and Level B: The CEDMs are designed to function normally during
and after exposure to these conditions.

2. Level D: .-for SSE, the ' deflections of the CEDM pressure housing are
limited to the elastic- design limits- of Article F-1330,- Appendix f
(defined above) so that- the- CEAs can be inserted af ter exposure to these ,

conditions. *

,

.

ROTE: a. References listed are taken from.Section-lit of the ASME Boiler
and Pressure Vessel Code. -

in s tad.'~ p [otA
b. Ls. ' 0 dynamic loads h SSE$nd design bases pipe breaks

are combined by the SRSS method in accordance with the
guidelines of HUREG-0484.

.

:

- Amendment %
Septonber 30.' 19'J/

.. . . .
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. .. . . . .
.
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Open item 3.9.5-4
l the applicant

. . .In the design of critical reactor vessel interna s,
states in CESSAR Section 3 9.5.4 that for components subject tothe stress analysis will be performed utilizing the designThe staf f has
f atigue curve of I-9-2 of Section III of the ASME Code.fatigue,

raised concerns relating to possible detrimental environmental effects|

not currently reflected in current ASME Code design fatigue curvesAccordingly, the applicant should revise the basis|

l !

for the f atigue evaluation of components of reactor vessel interna s(see RAI Q210.52). t with j

subject to fatigue described in Section 3.9.5.4 to be consistenthe applicants's response to RAI O210.52 and as discussed in Section

3.9.2 of this DSER.
!

i
'

Responset

The design of reactor core supports will address the potentialinfluence of environmental offects on the fatigue life of materials;

over the 60 year design life. i

The issue of invironmental effects on fatigue-is currently under
consideration by a special Steering committee for Cyclic Life andl :

Environmental Effects in Nuclear Applications of the Pressure Vesse
. These activities were initiated based onCode CommitteoResearch Council (PVRC). (Bp&V)

requests from the ASME Boiler & Pressure vessel The charter of the
and the Board on Nuclear codes & Standards-(BNCS).PVRC Steering Committee is to provide guidance and direction related

'

'
service

to determining the ef fects of light-water reactor (LWR)
environments on the cyclic life _ properties of applicable materials.i

The Steering Committee is also evaluating application methodolog es
that include these effects in the fatigue analysis process.

Preliminar; recommendations were provided to the BNCS in SeptemberThe ,aitial findings reported to-BNCS were that the current S/N
,

-

19'J 2 . There was not
curves should be appropriate for PWR environments. complete agreement of the Steering committee on this position and theABB-CE will continue to monitorissue is not yet finally resolved.the industry activities on the f atigue curves and f atigue analysis
methodoloy.

If

System 80' components will be designed to ASME B&PV Code rules.
the influence of environmental effects has not been incorporated into

-

the Code rules at the time of design, the potential ef fects will beaddressed based on the technical understanding of the materials data;-
i-

and anticipated operating conditions.
*

*

'

i

1

e

!

i

|
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Open Item 3.9.6.2-7

Until the TS are approved, the staff considers the valve list andsurveillance requirements of the pressure isolation valves to be an
open item.

Resoonssti

Revised System 80+ Technical specifications are provided in Amendment
of which an advance copy has been provided to theThis Open ItemK to CESSAR-DC,Therefore, ABB-CE considers this item closed.staff.

duplicates Open Item 20.2-15.

- -

-
..

--
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E M c.B
5.3.1-8 The applicant should limit the sulfur content in welds and forgings

to less the 0.01 percent and specify the heat treatments.

f[ esp 0NSE

The sulfur content of reactor vessel beltline forgings and welds is controlled
to a maximum of 0.015t.'. This limit is the same as is specified for the
restricted chemistry limits for SA 508 Class 3 forgings which are used for the
reactor pressure vessel beltline region.

Data compiled in EPRI Report NP 933 indicates that this control on the level
of sulfur will provide the fracture toughness required to ensure the
structural integrity of the reactor vessel as specified by 10 CFR 50
Appendix G.

The heat treatment applied to the forgings is as follows:

Austenitizing: 1550 1650'F for 4 hours followed by water quenching.
Tempering: 1200*F 4/ 25'F for 4 hours,

post-Weld Stress Relief: ll25'F +/ 25'F for up to 40 hours.

The heat treatment for welds involves only the Post Weld Stress Relief.

_ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ - _ - _ _ _
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0150

Confirmatory item 20.2 2

The staff will confirm that limiting conditions for operation and surveillance
requirements are included in the T.S. in accordance with RG 1.133.

afb-CE Response

in conformance with NUREG 1432 the Loose Parts Monitoring System has been
eliminated as a TS item in the System 80+ Technical Specifications. This
confirmatory item should therefore be closed.

|

. . - _ - _ _ _ _ _ . _ . _ _ _ _ _ _ _ . _ _ - _
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V M r.3.1.2 1 en um ne ca .ppla. i .ust devel.p and tople.e.t an o RAr. ura. n.2.ent coNr um n. .t.ff wiu onfa. not no 1.n 1. Anuww a e tevnion to CtssAR secuen n.2. un. n.2.cn2 cont um ne uff wul .onfit. not no 1.us wal be auww in . revnion to Czssa suuon un14.2.7.
e n.2. u.1 1 conr um n. .ppu. s'. t.st astrus. riovided 1. . r.stu.tr 18,19 2 letter were reviewed and utsfound u.eptale by a. st.ff. nue at.uuss .hould be included in the CessAR.e n.2.12.1 2 conr n M ne .t.f t wat .onfo. n.t no 14.nuf a.uo. of .tutup tus n.2.u.2.1 a a..rper.iw utt

ato twaaconr um n. .ppu. ant n of no CessAR ene. n a uw durin ne post .ote to.d testine., n.2.u.2 1 . u .ption to no 1..$. App.adis A it 1.b.13: .ho.1d be identifs.d in arraCISsAR Sution 14.2.7.
* 14.2.12.2 2 CONr ITEM The .pplicant's esception to 201.68. Appendia A. Itse 1.1.01) should be identified in Arta

CESSAR Seetion 14.2.7.
e n.2.12.1 3 cDNT ITEM The prit. ant's escortion to 201.48 Appendia A. Itse 1.n.(1$) should be identified in Krta

CESSAR 8ettien 14.2.7.
16.2.12.2*4 C0Kr ITEM The opplicant's ettertion to 201,68. Appendit A. Item 4.1 should be identified in CESSAR RFtB

Section 14.2.7
e 16.2.12.3 1 CONr ITm The staf f will confits th.t CESSAR 8ection 14.2.12.4.7 will be revised as previously Krtapreposed.
e 14.2.12.b2 CONr ITIM The staff w!!! confire that Cr$$AR Section 14.2.12.1.48 is revised as previously proposed, ut314. b 1 CPEN ITIM Review .f ITAAC will be provided in the rstR. KrtB.14. 2. 0 b1 OPEN ITm CESSAR testion 14.2.3 et 14.2.11 should siently state that Phase 1 testing is separed MLBprior to fuel leading,
e 16.2.Gb1 CPEN ITEM The appiteent needs to desettbe the stringent topitements imposed to ellow reduced RFr8

startup testing.
16.2.12.1 1 CPU ITIN The opplient should identify the surport erstems septred to be evallable for desiansted utt

test phases,
* 16.2.12.1 2 OPEN ITIM The staff will review the twised test acceptanee criterie. RFDe 14.2.12.2*1 Cru ITEM The staff believes that personnel sonitors and todistion survey instruments should be Mt3$dentified as Col, action items.
e 14.2.12.2 2 CPEN ITIN The staff will determine n o ecceptability of new CESSAR Section 14.2.12.2.11 when the Rittrevision is made. *

14. 2.12. P 3 OTH IT m The test abstract is repts.d for n e control tod withdrewel and insettien sep encer Rit8tuting, and the sentrol tod inhibit et block function testing.
14. 2.12. b 4 0FD ITEM The applicent must addeus the ability of oil easiliaty systems teptred to support KrDopetetton of rSr to perfets under limitins estident conditions,

o 14. 2.12. b1 0FD ITEM The applicant's esception to 20 1.68.3 Position C 9 should be identified in CESSAR RTHSection 14.2.7.
a 17.1. P1 OPEN ITEM The opplicant should revise CtssAR Table 1.81 to deleu reference to RGa 1.30. 1.58 RPEli

1.66 1.76.1.88.1.123,1.144 and 1,166. These RGs have been incorpoteted into ko 1.48,a 17.1. P 2 CPEN ITEM The applicant should revin CtsSAR Table 1.81 to reference NOA 2 vice ANSI standstds RTOteferented in RGs 1.30. 1.37, 1,38, 1.39. 1.96 and 1.116.
e 17.1.6-1 0 FEN ITIN The applicent should identify the coto support structures that are not important to - Rrp

safety.
17.1.e 2 CFD ITEM The applicant should justify the esclusion of new fuel tacks, and hydrogen ignitors stoa RfD,

. 10CTR$0 Appendis B QA topitements.
D.1.6 3 OPEN ITEM The oppittant must state the QA to pitements fet mon *Appendia B ltems, RTLB11.1.6 4 OPEN ITEM The oppucant must state the QA topitements for AT)t3 epigment, RPIB17.1.4 $ Ol'EN ITEM The reference to RAI Q270.1 in response to RA1 0260.7 needs to be clatified by the RI Oapp 11sant.
17.1.6 6 crtN ITIM The appistant should tovise its response to RA1 Q240.27 MLSU 1.6-7 OrtN ITIM A portion of the response to RAI O260.28 should be included in the CtSSAR. RI'E B'L M eIf.3.1.bl CFEN ITIM The appiteant. should clariff section 1.1 of the RAP. MttV g/ e U.3.1.2 1 OPEN ITIM Section 1.2 of the RAP should define the scope and objective of 6 RAP. state basic the EftB

[6/17.3. b1 definitions and discuss the selection stiterie.
OftW ITEM The control of PRA design assumptions for the RAP shovid be clarified by the applicant. RTt8

Also the appitcant develop e method to identify and prioritise risk-significant $5Cs.# /11.3 b1 OPEN ITEMt Hasimisit.g plant evallab!11ty any conflict with e.athtaining acceptable FRA tisk levels, Rf'It
this potential conflits must be addressed by the appiteant.
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d [ 17.3.3.1 1 0 FEN If tfi The statt needs slositisetten on the intent of RAMI and needs the prinsity of safety utB;
1 te e ttomiente to be orp11 titty stated.
$ V [ 17.3.3.3-1 Or!.N If!N Will Nucleet Plant beliability Date System INitDs) t.e used for the giant reliablitty date uit
! beset If not, how will opplicant essist in estat,11shing a date Leset
J V / 17.3.3.3 1 OrtN IftH The errlisant enast provide additionel inforestion on Mr es identified in DtER section IJts

. 17.4.3.3.
j / V 17.3.4 1 Ort * Ifth Cletifitetton en the intent of making shanges to the system or its sollebility esodel in Utt
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CL' ACTION ITEM 17.3.1.2-1 i

| The development and implementation of the- 0-RAP :is -the: :;
; responsibility of the referencing applicant, . .and the staff's ;

position on the review of an 0-RAP'is that it wil? .be evaluated- as.

j part of a referencing applicant's submittal for a CL.
;

; RESPONSE CL 17.3.1.2-1
! +

|. ABB-CE concurs with the above item. The development -and-
;- isplementation- of the 0-RAP is. the responsibility of the

! ieferencing-applicant.
;
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OPEN-ITEM 17.3.1.1-1'

i The applicant should clarify Section 1.1 of the. RAP.
. >

t

; RESPONSE 17.3.1.1-l'
)
! The D-RAP as attached will be included in the CESSAR-DC as Section-

17.3. Since the November 15 submittal, Section'17.3.1-has been'

i rewritten to reflect comments from NRC, INPO, EPRI, and others. A
j copy of the. completely revised D-RAP is attached.-
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OPEN ITEM 17.3.1.2-1

Section 1.2 of the RAP should define the scope and objective of a
RAP, state the basic definitions and discuss the selection
criteria.

RESPONSE 17.3.1.2-1

See Response 17.3.1.1-1

,
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RPEB
4

OPEN ITEM 17.3.2-1

The control of PRA design. assumptions for- the RAP should be
clarified by the applicant. Also, the applicant should develop a

4

{ method to identify and prioritized risk-significant SScs.

; RESPONSE 17.3.2-1
,

Section 17.3.7 of the re..ised report discusses control of design
3

j assumptions and Section 17.3.6 discusses prioritization of risk-
significant SSCs.i
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OPEN ITEM 17.3.3-1

Maximizing plant availability may conflict with maintaining
acceptable PRA risk levels. This potential conflict must be
addressed by the applicant.

I

RESPONSE 17.3.3-1
'

The RAMI analysis has been removed from the revised D-RAP. The
safety requirements produced by the PRA models will have a higher
priority - than those of the RAMI analysis. It is possible that
during the RAMI and PRA models development, the PRA and RAMI
objectives may be conflicting (i.e., some of the means of
maximizing plant availability may be in conflict with the objective
of maintaining the risk levels assumed in the PRA). During this,

process, the reliability and design engineers will be looking for'

a balance between both the PRA and RAMI results to produce a safe'

design from a PRA point of' view as well as the most economical
(determined by RAMI analysis) without sacrificina safety. This

| will be ensured by comparing the PRA and RAMI results of several
proposed designs for a particular system, and selecting the most
cost effective design which meets the safety goal. In all cases,
the safety goal will have a higher priority than the RAMI results.
This item will be a usual topic for consideration during the Design
Review Meetings between reliability and design engineers.
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OPEN ITEM 17.3.3.1-1

The staff needs clarification on the intent of RAMI and needs the
priority of safety requirements to be explicitly stated.i

| RESPONSE 17.3.3.1-1
;

See the response to 17.3.3-1
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RPEB
T

OPEN ITEM 17.3.3.2-1 1

Will nuclear plant reliability data system (NPRDS) be used for the
plant reliability data base? If not, how will applicant assist in

; establishing a data base?

RESPONSE 17.3.3.2-1

The D-RAP no longer specifies which data base the designer or CL,

applicant should use.4
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OPEN ITEM 17.3.3.3-1

I The applicant must provide additional information on RAP, as
identified in DSER Section 17.4.3.3.

,

RESPONSE 17.3.3.3-1;

| The revised D-RAP provides additional information on RAP, as
; identified in DSER Section 17.4.3.3.
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:

OPEN ITEM 17.3.4-1
,

i
clarification on the intent of making changes to the system or itse

i reliability model in the evaluation phase of the RCM is needed.

RESPONSE 17.3.4-1

The revised D-RAP no longer contains an RCM section but instead,
lists various options that the CL applicant might use including
RCM.
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RPEB,

:

4
'

OPEN ITEM 17.3.4-2,

i ..

$ It is not clear to the staf f what will be included in the RCM-
j program guide.

RESPONSE 17.3.4-2

,' See response 17.3.4-1.
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RPEB#

OPEN ITEM 17.3.5-1

The applicant should clarify its intent regarding consistency
between the PRA and plant procedures and Technical Specifications.

RESPONSE 17.3.5-1

The revised D-RAP no longer contains any wording regarding
consistency between the PRA and plant procedures and Technical
Specifications. Such discussions are the responsibility of the CL
applicant.

.
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RPEB

OPEN ITEM 17.3.6-1

Clarification of the organizational accountability for implementing
the design portion of the RAP is required.

RESPONSE 17.3.6-1

Section 17.3.5 of the revised D-RAP describes the organization.
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RPEB4

OPEN ITEM 17.3.7-14

1

4 The staff requests an - example of how the RAP will function
: throughout plant life.

RESPONSE 17.3.7-1

Section 17.3.11 of the revised D-RAP contains an example,
i
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RPEB

j OPEN ITEM 17.3.7-2

The applicant should provide a detailed discussion on how RAP
differs from EPRI URD.-

RESPONSE 17.3.7-2

EPRI has reviewed our D-RAP and their comments have been
incorpor ated into the attached D-RAP. For the most part, the D-RAP'

presented here follows the guidelines established by the ALWR URD.
I Some minor differences with the current URD are discussed'

below.

$ RAMI Analysis
The URD suggested including the RAMI program as part of the D-RAP.'

We did this in the first draft but now believe that the two
j programs should be separate.

NPRDS.

The URD guide recommended the use of NPRDS in the RAP. The revis,ed

D-RAP no longer recommends a specific data base but deals more with
the procedures and organization. The primary source of data used1

for the PRA in the Preliminary Design Phase is the "PRA Key
: Assumptions and Groundrules" (KAG) document (Appendix A to Chapter
' 1 of the ALWR Requirements Document). This source of data is

considered to be very consistent and robust. Other industry-
accepted generic data sources will be used as_needed to supplement
the data in the KAG as the plant design moves to the construction'

J phase. Initially the Nuclear Plant Reliability Data System (NPRDS)
maintained by INPO will only be used for data used in.the RAMI

'

analyses (i.e., mean time to repair data). The CL applicant may,

then update this database with plant specific data as well as other
industry-accepted source of information.

,

The URD guide has recommended the use of NPRDS for the design phase
of the RAP. We have elected not to specify what data base is to be
used in the D-RAP.

Performance Standards
The URD guideline provides not only a safety goal (core damage
frequency) of less than or equal to 105/R-Y, but also several

^

availability goals such as inadvertent RCS depressurization,
'

station blackout, trip frequency, production availability, and
plant outages (forced, planned, major, and refueling). The D-RAP
program should only address the safety goal throughout the design
phase. The availability standards only provide an economic benefit
to the design and operation of the plant, and therefore, should not
be included as part of the D-RAP plan. RAMI modeling is not
included in this D-RAP since it addresses optimization of the,

'

plant design from an economic point of view. See response 17. 3. 3-1
for a discussion of the potential conflict between D-RAP and RAMI.


