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VIRGINIA ELECTRIC AND POWER COMPANY

RICHMOND,VIRGINIA 283261

September 14, 1979

Mr. Harold R. Denton, Director Serial No: 607/072079

Office of Nuclear Reactor Regulation PO/HSM:svm

Attn: Mr. A. Schwencer, Chief Docket Nos.: 50-280
Operating Reactors Branch No, 1 50-281
Division of Operating Reactors License Nos.: DPR-32

U.S. Nuclear Regulatory Commission DPR-37

Washington, D. C. 20555
Dear Mr. Denton:

In your letter of July 20, 1979 additional information was requested on the
use of high strength maraging steel in the reactor coolant pump supports.
Enclosed herewith are the answers to your request for additional information.

If you require any further information we would be pleased to discuss this
matter with your staff.

‘ Very truly yours,

C. M. Stallings
Vice President - Power Supply
And Production Operations

HSM/svms 1M1
Attachment

ccs Mr. James P, O'Reilly, Director
Office of Inspection and Enforcement - Region II
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Provide details of inspections performed on the wmonoball assem-

blies prior to installation into the plant. Provide significant
results of any inspections. 1Include the threaded connection.

Prior to fabrication all of the Vascomax uséd.in the reactor
coolant pump supports was subjected to a 100% ultrasonic inspec--
:tion. In addition thé actual physiéal property data (tensile,
yield, impact, and chemistry) wasAprOVidedyfof eachAmaterial heat.
Copies of these are attached. During fag%ication all welds were
liquid penetrant tested with magnetic particle testing used as an
alternate. Prior to imstallation all of the support pieces were
cleaned and visually inspecfed with parficulat attention gi?en to

the threaded area of the monoball assemblies.



QUESTION 2:.

RESPONSE:

Indicate the consequences of a complete failure of the reactor
coolant pump supports during normal and postulated accident con-
ditions. .

During normal operation the loads and stresses for piping, com-
ponent connections, and otﬁer remaining componenf Supports due to
the compleﬁe failure of the reactér coolant pump supports are not
sufficient to cause the failure of the reactor coolant systenm
piping. Summarized below are the maximum stresses that can be
expected in the reactor coolant piping as a result of failure of
the reactor coolaﬁt pump supports during normal operation. These
loads are within the allowable mnozzle loads for both tﬂe steam

generator nozzle and the reactor pressure vessel nozzles. The

allowable stresses for the reactor coolant pipe material (A376 Tp

316) zre also summarized below. While several of these values

are above yield at 6500F, they are all less than 50% of the

‘material's ultimate strength at that temperature. The reactor

coolant pipe material has an Sn (Code allowable for normal opera-

tion) of 16 ksi at 650°F and the faulted allowable stiess would

1.85 Sn or 28.8 ksi. All of the loads summarized telow are with-
in this faulted allowable with the exception of the pressurizer
inlet., However, thermal stresses have been conservatively in-
cluded and their deletion brings the stress levels well within

the allowables.

Duriug any postulated accident coundition, i.e. seismic and/or
pipe breaks, a concurrent complete failure of the reactor coolant

pump support would result in unacceptable consequences throughout

- the reactor coolant loop piping in terms of loads and stresses.
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1f fhése supports were to fall during operation it would.be de-
tected as there is vibrqtion monitoring instrumcntation on bhoth
the shaft and the frame of the reactor coolant pumps. The amcunt
.. of vibrétiqn is indicated in the control room (it is recorded
twice per shift) and 'any excessive vibration would cause an
annuciator alarm to sound in the control room. The amounts of
vibration necesséry to trigger the annuciator alarms are vibra-
tion greater than 3 mils on the frame an& greater than 15 nils

‘'on the pump shaft.
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SUMMARY OF STRESS FOR FATLURE OF
REACTOR COOLANT PUMP SUPPORT
DURING RORMAL OPERATION

Location Loop
Steém Generator Outlet A '
B
C
Reactof Vessel A
Inlet B
C
Crossover Leg A
B
C

Pressurizer Inlet

O N

Material Properties (A376 Tp 316)

Stress (psi)

o ) : n

F - S yield S ut
100 30 ksi ' 75 ksi
600 18.8 ksi 71.8 ksi
650 18.5 ksi 71.8 ksi

20,291
17,388
20,743

16,943
18,337
21,060

21,940
13,292
20.196

32,728




QUESTION 3:

RESPONSE:

Ty . .
' y .

‘Provide any alternative NDE methods available which could be used

to inspect those areas of the monoball a%seﬂoly not accessible
except by dloassembly

NDE of the inaccessiblé pérts of the monobéll assemblies 1is not
warrantted when taking into considération the stress levels in
that assembly. The areas of the monoball assembly which are not
accessiblé are also the least stressed. As an example, the
maximum shear stress in the threaded portion of the monoball

assenbly is only approximately 2400 ps

The maximum stress occurs in the 1ug ‘and clevis (items 1 & 2 in

drawing 11448-FM-53C, attached to respounse to question 5) at the
hole where the pin fits. The stress is very local in nature and

drops off rapidly away from the hole.

During normal operating conditions the stresses in the moncball

assembly are below the industry accepted threshold value (20 ksi).

for the initiation of stress corrosion cracking. In.addition all
of the Vascomax parts are coated with heresite coating to prevent
moisture dJantrusion in order to further protect them froﬁ stress
corrbsion cracking, Considering the aforementioned infdrmation
if w0uld seem that in lieu of disassémbly a Holiday test (see
description in attachment to question 6) of the coating would be

called for to ensure that the coating is intac¢t or if it disn't

that the coating may be repaired.



QUESTION 4

RESPONSE:

L
7

- Indicate the dimpact on your steam generator repair schedule of

inspecting * fully one monoball assembly on the reactor coolant
puwmp support.

The inspection program provided in éuestion 6 has already beep
performed and has had-little or no impact on the overall steam
generator replacement schedule. If further inspections requiring
disassembly are to be performed there.may be some impact to the
overall steam generator replacement schedule as will be described.
Disassémbly of the reactor coclant pump supports cannot be done
until the welding of the reactor coolant pipe is cqmpleted.in a
particélar loop due to the possibility of ruiniﬁg the‘alignmcnt
of the piping between the reactor coolant pump énd the steam.
generator. In order to not impact any of the major evolutibns in.
the schedule, the dimspection (disassembly and reassenbly) would .

have to be completed before the reinstallation of the reactor

-coolant pump motors which is scheduled to occcur about 7 days

after -the completion of the reactor coolant pipe welding. The
reactor coolant pipe welding 1is -presently anticipated to be
completed for “B" loop about September 21, for "C" 1loop about
September 30, and for "A" loop about October 15. It wouléd not be
possiﬁle to just disassemble just one monoball aésembly as 1s
suggested Iin your letter of July 20 as the only way that the
supports may be disassembled is to remove one whole leg assembly
(items 1-4 or 5-8, dréwing 11448;FM~53A). In addition there is
the uncertainty of possibly damaging these pileces during dis-
assembly, Theéé items are specialty items and have a long lead

time for replacement.




QUESTION 5:-

RESPONSE: .

'.' o .".

Provide the maximum stress and stress state seen by any of the
monoball assembly parts under normal operation and postulated
accidents. '

The stresses on the monoball assembly are summarized in Table I
and Table II. Table I shows the stresses during normal operation

and Table II shows the stresses during accident conditions.




TABLE T

REACTOR COOLANT PUMP SUPPORTS STRESS SUMMARY - NORMAL O?ERATION

Allowable : Calculated Min. Factor

Drawing No. Item No./Description Material O Uq Fe ot Ug F of Sdfety
(ksi) (ksi) - (kips) (ksi) (ksi) (kips)
11448-FM~53B 1-4 Upper Leg: pipe cap Al05 Gr IT 29.52 19.68 - 1.40 0.88 —
: ' pipe Al06 Gr B 28.71 - 830.6 1L.40 -- 0
- 5-8 Lower Leg: pipe cap Al0S5 Gr I 29.52 19.68 . -=- 1.4 ° .0.93 -
~ pipe . ALO6 Gr B  28.71  -- 810.8  Ll.44 - 0
26 Clevis = . AL05 Gr II 29.52 19.68 - - 0.15  0.14 —
37 Clevis ' Al05 Gr I1 29.52 19.68 —— 0.42 0.14 -
11448~FM-53C 1 Lug End ' 350 CVM 292 195 —-  18.09  4.59 —
' 2 . Clevis End ‘ 350 CVM 292 195 —_ 17.82 3.43 . -
3 3 3/4 ¢ pin . 350 CVM - 185 o - T 3.62 -
' 11448-FM~53D 9 Horizontal: pipe cap AL05 Gr II 29.52  19.68 — (9)1.22  1.12 —
- pipe AlQ6 Gr B 28.71 - 156.5(-)1.22 - 13.14
10 Upper Diag. pipe cap AlO5 Gr ILI 29.52 19.68 —_— 0.11 0.10 e
' pipe Al06 Gr B 28.71 - 157.2 0.11 - 0 -
35 Lower Diag. pipe cap A105 Gr IT 29.52  19.68 _— 0.49 - —
pipe Al106 Gr B 28.71 - 322.6 0.49 0.62 0
16,33 4 3/4 ¢ pin A193 B7 —  41.94 T — : .
11448-FM-53H 17,18 Support Beam: : . :
: ' : Rod 350 CVM 292 195 103.2 0 0 0
Clevis ‘ . 300 CVM 243 162 - 0 0 -
Pipe | AL06 Gr B 28,71  —- 837.6 . 0 -— 0
19,20 Support Beam: Clevis 300 CVM 243 162 - 0 0 -
' Pipe Al106 Gxr B 28.71 - 837.6 0 —— 0

— Indicates no stress Imposed in that direction.
Fc Critical load for buckling.




TABLE [T

J . : REACTOR COOLANT PUNMP SUPPORIS STRESS SUMMARY - ACCIDENT CONDITICNS. . ..
| ' ' v ‘

{ ) Allowablé Calculated ~ Min. TFactor
. Drawing No. = Item No./Description Material ot Os Fe ot Us F of Safety
| ' : (ksi) (ksi) " (kips) (ksi) (ksi) (kips) :
| : .
11448-FM-53B  1-4 Upper leg: pipe A106 Gr B 28.71 —- 830.6 8.32 _— 562.32 1.48
: . plpe cap A105 Gr II 29.52 19.68 - 8.32 6.40 - 3.08
| : . .
5-8 Lower Leg: pipe A106 Gr B~ 28.71 - 950.6 11.15 - 815.51  1.17
‘pipe cap  AL05 Gr II 29.52 19.68 —  11.15  9.47 - 2.08
26 Clevis - Al105 Gr II 29.52 19.68 - 7.39  6.66 — 2.95
37 Clevis - CAL05 Gr II 29.52 19.68 -- 20.45  6.86 . - L4
11448-FM~53C 1 Lug End 350 CVM 292 195 . —— 107.84  27.34 - Co2.71
2 Clevis End : 350 CVM 292 . 195 ' -—  138.47 26.62 —_ 2.11
3 3 3/4 ¢ pin ' 350 CVM - 195 - - 36.92 - 5.28
11448-FM~53D o Horizonﬁal: pipe Al06 Gr B 28.71L -- 156.5 7.76 - _ 79.89 1.96
| © pipe cap A105 Gr II 29.52 19.68 — 7.76  7.10 —2.77
10 Upper Diag. pipe A106 Gr B 28.71 —- 157.2 5.50 - - 47.77 3.29 o
pipe cap Al05 Gr IL 29.52 19.68 -~ 5.50  5.04 _— 3.90
35 Lower Diag. pipe Al06 Gr B 28.71 ~—- 322,6 12.17 - 192.11 1.68
~ pipe cap Al05 Gr II 29.52 19.68 — 12,17  15.34 — 1.28
16,33 4.3/4 ¢ pin - ' Al193 B7 .- 41,94 - - 23.92 — 1.75 .
11448-FM~538 17,18 Support Beam: ' o '
Rod . _ 350 CVM . 292 195 276.4 23.40  8.82 111.65 2.47
Clevis 300 CVM 243 162 - 122.84  24.26 —— 1.98
Pipe - AL06 G B 28,71 -- 837.6 12.73  — 446 .60 1.88
19,20 Support Beam: A Clevis 300 CVM 243 162 - 144.68  28.57 - 1.68
: Pipe Al06 Gr B 28.71 - 837.6 14.99 - 379.47 - 1.91

-- Indicates no stress imposed in that direction.



QUESTON 6

] ’ )

Provide the procedures that -avre intended to be used to inspect

the reactor coolant pump supports.

Attached is a copy of the procedure used to inspect the reactor
coolant pump supports. No significant findings resulted from
this inspection other than the need for touchup of the heresite

coatings.
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APPERDIX A - - .

o - PROCELURE FOR e o S
VETXFYING QUSTINUITY OF HERESITE VR~S1% R ]
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€
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. - ) Revz.scd November 27, 1968 ;

“ . Tracture toughness tesat .resulte_; will be reported at’'a later date,
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SECTION A o
Item - VASCO Pins
Drawing ~ 11448- ~-FM-53C, Item 3
" No. Pes. = 8
Heat Nos. 18584 M.5.-610 Leat Nos. 1858A 1%.5.-592
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a - Heat Number
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S
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Draving - 11LL8-Fii-53C, Iten 3
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LATROZE, PA. 15520

Solution Annezled

% g C"‘//”‘ Y N @ | _ FORK VisLe ;:.u:,."
./J e AL ‘
.. .
| @

U

- ANALYSIS REPORT

Additional Information

% Dry Dock Company
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- : ’ © Doek Compary. ‘ g
. .
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TRIGUTION: . DISPOSITICN OF MATERIAL .
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Customer:

- Your Order No.

Our (uder No.

© Prend:

ey
YA

S w 19:3/0

fonalfudinat

S Rewpertiews, Vir

"x 273 /hn : - -

TOuK vI06C DO 2 60

O Ouicrn 'O @

LATROZE, PA. 15650

ANALYSIS REPORT ' o -
Shipsuilding & Dry Cock
ginia

Howport hvews

ChRe7h5 TkinBalanes <?§>

V285716 H3

GV Vocco Moy 300 Sofulion Anncaiad
Sp;c& FLruL & Webater JUS ?fu Revieed Novarser

//—J 19‘:‘8
BAKS \VL\GH BEAT o

DATE SHIPPID

12/16/69

2 pese 55384 “"B«HA- '

Hoo.

ToeS. Psi
YeSe Psi
OFfset 0.2 Po

9% Fcc“ci;on

% Elongation 7. ///
Annealed R = 30 7 Acid Bt

Grain Si%6 o 6 D J/ V/;%i cn in

Top

. Bottem 0 0

TC“S(iu Promarties —A~e|r1 :c#o &o0° Time 3 Hc'”" ///

[HPEY 531w R
232200 280200
C 275500 277600
reont
3,): 2 28(-8

6.0

tch - Satisfactery to MIiLeSTD L30, S«2; Re2, & Ce2

PtheCﬁ ~ Sztisfectery to MiLeIl=B850A » Modificd por
tone & L o NUS»198 Revised Hovembor 27, 1668

NcﬁuHeta?ch R~ting = '
A B C _ D E
Thin Hoavy  Thin Heavy  Thin Hoavy
0 0 0 0 0 2 2
0 0 0 - 0 0 i T

Fracture Toughress witl be reported at a {ater date.

Hcear

18584

Analysis

Ro. . C [/ Si/ ”7 s/ P/r‘»W Cr V_:".M.o:_’- Co  Ni

J006 .02 02

.007 4,63 18,48

o00% ,//

78,93

R R L R TN <
S FEE U ) B R Steree  ea o e e

Al 003  Ti .69 B .00k Zr 0003 Ca o05 Added .
: ‘ v ¥
Sworn and subscnbcd to before me Certified Corrc(‘[ ’ B !
thiv 91 h’dasof Docendery 19 593
““TJ;W/{ﬁ;. (i; ‘/,;3141/ 0 /q R >rc¢- .f~’/
* e AT "’% 1 ,/ ° J

k
5
#
;
§
;
;
!
:
;
!
H



- n l: - ’ “ ) V ' . ’ . .
L--'r:":l\ s . : . @ . ‘: .ql
e TV SASCO
VN

LATRCEE, PA. 15850

ANALYSIS REPORT

ustomers vewnort ilews Shinhuilding & Ory Dock Company
" Newport News, Virginia :

our Ocder 1o 1oLy 78314 Balanze
hur Order oo L251715 s
wand: CVM Vas Max 300 Solution Asncoled

[ Lowdpee U 500
& VMebstor ! e

- . H g LI 00
[NYAD ! (35 WEIGH

“;'”..;" 19-3/4" x 27-1/E4

K¢ E8MX - 61.5, 69i0,'65i6

Heat Analysis

No. ‘c s .Mn

197

Sworn and subscribed to before me

/
2R
e MV 4N

! Reviscd Nevomher, 2] 1653
vedd NevpoRel el 1o

2 pcs. 55384 C . 1858-A

P W Cr

Certified Correct

FORMVINGE JUM-d-8b

Additional Information
Fracture Toughncss Results

s

+ . Fracture Toughness - 53 - 61<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>