Advisory Committee on Reactor Safeguards
Update of the |
Davis-Besse Nuclear Power Station
Reactor Pressure Vessel Closure Head
Activities
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Update
| of RPV Closure Head
Field Activities

-

Mark McLaughlin |
Field Activities Team Leader
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rasive Water Jet

ik .

\s
L) .
Foak,

¥
5
5

s
.

i

v

w437

)
Pl
b ol
A
FRN LS
oo

x5
(T
s e
o
A

et
)
3!
22

I

-

A4t

Y TR : S e
S Ras e SR AR L AT
L : -i4-1fh‘.i' '5 ”“lw‘*"‘ ‘%‘:} 4 v S g ‘?m:«":.i e, - '
I (et il A S B e L, s

43 $ "\:"[?‘1' id N :"7),“',' :».v.,; ™ (}",‘;“' v B 870 .

: L 20 o
e

"’(-"\.“ A Margr e als LIS P S L >
CRIMELTCS IRt Lt *ng\:‘ww.g.\,&;, S D Bl T ! Y
SaE Ny 30T t_f ‘e\%.‘ o xc.:*—a»ﬁrf‘;b«‘{:}f' o ‘ff&m#}rzxﬁ.urﬁ.f&xfa b !..«;‘:‘}:1\‘2‘7.3&{:,:4 w;;: ]
e e ri AT BT YA e S E TR e ey UK (0 ASgE eew Sppiey -~
¥ 3

e
AT R AT
NI _.:L‘-“';;'\h

PSRN
R ]
| i,‘ 3
R kot

3
- h R G
e g O “ ef 2 w3 Y o't RN v
FITE o 3 5 Y 7 0 Yy { VP08 Rl Y- ST i RIS ek hg ¥,
AR O Sty ST 1sF 2t ; (}3"71:1‘4-:;z‘:},;};?;-',s'?'g’?%}“‘ Bom s WY S RE S T
£ AP s 3 meae Ry XN ST . < ; SRS Rt S T I AT TR Qe Y et e tay AT 8 ] T JAS
E AR Brass AP R 2 A, 155 A 2. S o i 1 . Eoet iy A BT THCY L A o S RS - -,
L i R A e Mg A T S LTI [ S S T N TY i AL sy 0N by T
L L A Bk Sl S8 7 2 Davis-Besse. Nvcleay-Power Statlot ;




 Area Removed from RPV Closure
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Underneath RPV Closure Head
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losure Head Cutout
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Sample Plan
Phase 1

— Corrosion products/boric acid deposits from top of head
— Deposits scraped from CRD nozzle 3 below the flange
— Draft report 1ssued for Davis-Besse review

Phase 2

— Corrosion products/boric acid deposits from nozzle 2
removal

Phase 3

— Nozzle 3 and nozzle 3 corrosion area
— Nozzle 2 .
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Reactor Pressure Vessel Closure Hea
(RVPCH)
Replacement

| Bob Schrauder
Engineering Services
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RPVCH Replacement
Considerations
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Davis-Besse RPVCH
— Readily available
— Not contaminated
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Replacement RPVCH

Midland RPVCH was fabricated by Babcock and
Wilcox

— Manufactured to ASME Boiler & Pressure
Vessel Code Section III, Code Class A, 1968
Edition, Summer 1968 Addenda

I — Accepted by Consumers Power and an
Authorized Nuclear Inspector as an acceptable
ASME component

.. — Hydrostatically tested at 3125 psig per ASM]
Code Requirements
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Replacement RPVCH

* Framatome-Advanced Nuclear Power (FRA-ANP)
has purchased Midland RPVCH and 1s
compiling/validating the ASME Code Data

Package

 FRA-ANP is reconciling the Midland RPVCH
against Davis-Besse design requirements

 FRA-ANP activities are governed by their safety-
related Quality Assurance program, including
10CFR21 reporting
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Replacement RPVCH Comparison

to Davis-Besse RPVCH

| Davis-Besse Midland
Material of Construction
Closure Head SA-533, GRBCl1 Same
Closure Head Flange SA-508, C12 SA-508-64, Cl 2
CRDM Nozzle Inconel SB-167 Same
CRDM Flange SA-182, F-304 Same

Design
Pressure 2500 psig Same
Temperature 650 degree F Same

£ st R R U T e

Y g2 o g e g "‘o*“-‘ TR A 5 -
R "1" .iL gyt AT i E'U 44 "f‘“- c,:‘f'-"l S Vet e
e 3 B Y ) A e Yy v v, s TR e 55:,.:«."\.. .- ',_:
o 2. Rve e .f’* “v':»*?x. ; 3 .s}‘ g v e e
x¥ 3 ia § % L.a?r Dl I
A3, ‘r}'";t"‘s';“ $3en L‘."t‘ 3o !\.‘_4- SHEES SR T -w‘ ,«4-. \3’4'§" w ‘.:1"""’ - o b
R L N T "'ag '? =, i%"’i""&suﬁ.ﬁ o, . ‘Y,rq“f"‘ ,3\“« s WYY '{‘.; X -
RN g R st 0 ’1-«"»e~<“.‘f-f‘132' 3Y ’"‘?“'-L’;."ka." i‘ﬁ S "‘...‘.. ,,q » T 2L g el by 1
e ST ?‘mx el il e I
Ay T, % _»,. j St Frrden by Wi e ,.~wv \""w«l‘um«‘" "'?'{ v sl NI {00 ﬁ‘t‘ S
Y ('" "{'“ﬂ et '::'f::. 1z % t;;z{ ¥ t“ ;}f; n‘:‘"“’vr s S"I":‘Iw z».g g s ‘:&nf‘ “V%W\‘Mhr?p«mﬂ"’“{'r gl e
% : Ry x e e g (e L e e e e XS P
,“-’ﬂ ‘*. Al ,41 ‘l\l;.‘ N e v ‘W' e v‘»-\’«f‘,i 1:3‘ 2& &1 3“-»4‘ (::;’3 Sy e 1}"‘ ‘s“--’»‘( ¥ i:‘:"."a. A% "",:.{)_ PAnB o ,»:“» S e ‘.'ﬁ‘:"‘ (%
4. '.!.};7-.;1"‘, o ANE B Ireisey :5.‘\.-? B '-“‘”_ e h"\fuﬁ"&-&q,;‘ SURRS Ty e ) S
Eaa e FEA S B e SR D P D AVis Besse Nutclear Pow er ‘Station?




Replacement RPVCH |
| CRD Nozzles

Midland’s Control Rod Drive (CRD) nozzles are
similar to Davis-Besse

— 68 Nozzles: Material Heat M7929
— 1 Nozzle: Material Heat M6623

Alignment of control rods to RPVCH nozzles is
consistent with original Davis-Besse design
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Replacement RPVCH

* Minor machining of 4 out
of 8 vessel-to-head key-
way surfaces is required
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Replacement RPVCH

| « Minor differences in
RPVCH O-ring design

| ‘ N — O-ring grooves are
slightly different

requiring the use of

RV FLANGE smaller diameter O-rings

P it s (0.455 in. vs 0.500 1n.)

~ — New O-rings will be
| installed
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Examinations of
Replacement RPVCH

Heap )
RT and PT of /
CRD NOZZ] e tO - 17r Stainless Steel Cladding
Flange Weld ek 1L
; {} AT / _NiBase Alloy Buttering
S pareo 1V
1 ¥ PT of J-

RT, UT,.and | Ay groove
MT of Fiange CROM y0Zz2LE Weld

to Dome Weld

UT and ET of
CRD Nozzle
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Examinations
0

| Replacement RPVCH

Examinations to supplement ASME Code Data Package:

— Visual examinations
— Radiography (RT) of flange-to-dome weld

— Lifting attachments prevented full coverage
— RT of nozzle-to-flange welds

— PT examination of the CRDM nozzle J-groove welds

LA 7;?‘ —wg-;’ N, B ',,,. ”?" (”“ et Aﬁ«.’ 1"‘"‘-‘1\,,.;“ .,,',l SR :!c:;“‘.- Yy \‘91“" m;)::;;;ﬂr;-,w.ru 5\«:\'3.\«.:\.{9:,& R I JRNN e
o 5 =1 TV 2.4 8 *“.qﬁu B, ”:}:,.} ‘3 R Y hakdie A {amd LT e Al
Y B > Ao )-rrw -' A M giu-‘;-h n{ Wrel ] e e v-p Uiy ae Y w iw TR B T Er U ]
SRR }f e L e e SR S M et R
% g 14 PR 4 3 4 T2 Barw's?, J4r - -,s n ey iy 3 oo S Y -
i guktm Syerey w,'"x ‘C“ '\ e %}4‘ et +h LR ot T E S L R b
,‘%‘5; 3 oty '*J,,,J" ’2 ‘?iw?'t-'z‘r gkk‘%“’f ?‘;ﬁj‘i ‘“‘_ ikg,g :',LJ '3&;;""{ ~‘l’<l‘z,"ku. ..u.“ .@)-,‘5 "}z“’!’ig?ﬁ&g m“‘ «\ z 's‘?.ﬂ”‘f’ i {,"‘ﬂ" * ‘);7':‘:-'1
~'u'! gy Lk’ s g Vﬁﬁ’z{l*‘-*v‘ 2% e ST, e A n}m it S M o i
= u;c»u.n.ﬁ“z"’“d gy o K. 't . el Bt Ly e it o A Sep Rl 3:11”\ S L i.,!' "'1 i 2 MR ‘4" = e N
AL spal L " M'-:‘“- Z'E/'" A _!E“"?-: “ SN PRI ST Taadie ";{ 'Su L avon, ! "‘"”"'# “ap i T VAN R T 3 Coerva Gorous
4,—?," ?"’r@i‘ et U R --.". Vantym S, g rys Tty ve 2 Ay Syt -\—4 ,.». ggfvivﬂ-»-’é ot —"7"“!' g, Ao :.. ;e ke v it
Lot > a-‘g g 0.:? i b-’,};}?%m 3 P e .ﬂl‘ ALE “'3" 3‘\ mv- (’2‘»5 ;‘;’:43 ?{ ;1 i;%"' 'n 'T' & 4’ T, ‘v""h" k :{HI'}%":&i ¥ "3;?«';‘
2y " . 2 ’ M\.a- ve e 15T, vy ¥ 'b .n-‘uym \--,m\n-' ,_...‘ ft
yl" !géﬁ' "(5‘: ‘k 'b:". {34‘1 ”_};_e-_j o} s - <, -"?'\ cw\ - ,ﬁ', ) T‘J&qﬂ‘ h ,u\,« ¥ ¥ G ,' !
TR AN A Cot R RIS L M ‘5. G D T b'?r-“:m, AP Wy Davzs-EesscNucIea {Power Station”




Examinations
0
| - Replacement RPVCH

Preservice Inspections

ki — Magnetic Particle (MT) examination of flange-

: to-dome weld _

' — Ultrasonic (UT) examination of flange-to-dome
weld

 — Liquid Penetrant (PT) examination of
- peripheral CRDM nozzle-to-flange welds
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Examinations

0
| Replacement RPVCH

Additional Non-Destructive Examinations

— Chemical smears
— Baseline UT of CRD nozzles
. — Eddy Current Testing (ET) of CRD nozzles
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| Installation |
of the Replacement RPVCH
at Davis-Besse

Davis-Besse Containment Building will require
temporary access opening

Original RPVCH will be moved outside
Containment Building for storage and/or disposal

Davis-Besse Service Structure will be used

Inspection ports will be installed on replacement
support skirt
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Installation '

~ of the Replacement RPVCH
- at Davis-Besse
(continued)

Original Davis-Besse control rod location and core
configuration will be used

— Existing CRD Mechanisms will be used

— CRD Mechanisms nozzle flange split nut ring
modification will be performed

+ — Upgraded gasket design will be incorporated
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Root Cause Investigation

Steve Loehlein
Root Cause Investigation Team Leader
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Key Questions

Was there a new mechanism that caused this degradation?

Was there adequate guidance/knowledge available to have
prevented the degradation to the RPV closure head?
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- Key Conclusions

The degradation to the RPV closure head was

caused by Primary Water Stress Corrosion

Cracking (PWSCC) of the Control Rod Drive
(CRD) nozzle which led to leaks that were
undetected allowing boric acid corrosion to occur

—

* The existing guidance/knowledge was adequate
for preventing unacceptable RPV closure head
degradation from CRD nozzle leaks
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