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INTRODUCTION

A Mechanical Nozzle Seal Assembly (MNSA) is a device which has been designed for
use on certain primary pressure boundary nozzles in a reactor system. These nozzles
are attached to the pressuiizer, steam generator or RCS pipe by a partial penetration
(*J") weld on the inside of the vessel or pipe. The weld joins the inconel nozzle o
the carbon steel vessel or pipe. This weld, in some applications, has been found to be
susceptible to Primary Water Stress Corrusion Cracking (PWSCC) creating the
possibility of & primary pressure boundary leak.

A MNSA is instalied onto the nozzle that has a weld or nozzle deemed susceptible to
PWSCC. MNSA replaces the twe functions of the weld, 1) it forms a primary pressure
boundary seal and, 2) it prevents the nozzle from ejecting in the event that either the
weild should fail completely or that the nozzie develop a 360° crack.

Three MNSA (Mechanical Nozzle Seal Assembly) desigus bave successfuily compieted
qualification test programs which included a hydrostatic leak test (3175 = 50 psi
pressure at ambient corditions), three thermal cycle leak tests to 2500 ps? at 650°F, and
vibration testing which replicuted the seismic spectrum for the San Onofre plants, (sec
References 5.1.1 and 5.1.2). Each of the MNSA designs was subjected to the seismic
test conditions with the system pressurzed to a2 minimura of 3125 psi. No leakage
occurred.

The thuee designs qualified as described above are:

¢ “Botmn Pressurizer” MNSA for the pressure tap nozzle on the bottom of the
pressurizer, Reference 5.2.1.

e “Side Pressurizer RTD™ MNSA for the RTD nozzle on the side of the pressurizer,
Reference 5.2.2.

* “Hot Leg RTD" MNSA for the RTD nozzle on the bot leg pipes, Reference 5.2.3.

All MNSA coafigurations are designed and fabricated to Section LIl requirements of the
ASME Boiler and Pressure Vessel Code.

Three MNSA designs are intended for use on hot leg nozzles at Waterford 3, one for
an RTD nozzle, on for a PDT nozzle and one for a sampling nozzie.

All MNSA designs bave similar componeats, although they are sized differently for
each specific application, al! are fastened to the applicabl: vessel or pipe in a similar
manner. Bach design features relatively long tie rods between their Upper Flange and
their Top Plaie. The Upper Flange is restrained by four bolts threaded into the vessel
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or pipe. The Top Plate is fastened to the Upper Flange by the tic rods. See Figure |
for a basic MNSA armangement.

The four bolts attaching 2 MNSA 1o the vesg2l are the critical componests which
oaintaip its function as a primary pressure boundary. These bolts restrain the MNSA
components from moving with respect to the vessel or pipe, which io turn, maintains
the proper compression oo MNSA's Grafoil seal.

It should be noted that this report does not evaluate the effect of the MNSA

cor iponents on the ncczles or their welds. Partial penetration welds are required by the
ASLEE 3 he under “ substantially no load” , this condition is defined in Combustion
Engincering Bulletia 83-03. Satisfaction of this requirement must be verified by the
Utility.

Appendix A of this report addresses some specific Waterford questions regarding the
testing and qualification of MNSA.

20 PURPOSE

Thy purpose of this report is to perform an engineering evaluation of the three MNSA
desigas intended for use at Waterford Unit 3. A comparison of these designs will be
made to other qualified MNSA designs and a determination will be made whether the
new designs can be deemed qualified without addition2] tsting.

The three Waterford MNSA designs are:

e “Hot Leg RTD" MNSA for the RTD nozzie on the hot leg pipe, Reference 5.2 4.

* “Hot Leg PD7™ MNSA for the pressure tap nozzie oo the hot ‘eg pipe,
Reference 5.2.5.

¢ “Hot Leg Sampling™ MNSA for the samphng nozzle on the hot leg pipe,
Reference 5.2.6.
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or pipc. The Top Plate is fastened to the Upper Flange by the tie rods. See i'gure 1
for a basic MNSA arrangement

The four bolts attaching a MNSA to the vessel are the critical components which
maintain its function as & primary pressure boundary. These bolts restrain the MNSA
components from moving with respect to the vessel or pipe, which in tum, maintains
the proper compr-ssion on MNSA's Grafoi) seal.

It should be noted that this report does not evaluate the effect of the MNSA
components on the nozzles or their weids. Partial penetration welds are required by the
ASME to be under “ substantially no load”, this condition is defined in Combustion
Eagineering Bulletio 83-03. Satisfaction of this requirement must be verified by the
Utillity.

PURPOSE

The parpose of this report is 1o perform an engineering evaluation of the three MNSA
ﬁphﬂd&dfwmnwmvdlAmpnﬂmdmw;nswmu
made to other qualified MNSA designs and a determination will be made whether the
new designs can be deemed qualified without additional testing .

The three Waterford MNSA designs are:
* “Hot Leg RTD" MNSA for the RTD nozzle on the hot leg pipe, Reference 5.2.4.

¢ “Hot Leg PDT" MNSA for the pressure tap nozzie on the bot leg pipe,
Reference 5.2.5.

¢ "Hot Lvg Sampling” MNSA fo: the sampling nozzle on the hot leg pip=,
Reference 5.2.6.
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3.0 RESULTS

NMWMM}MNSAMMNMWMfmwom
conditions, (1" normal static opuration and (2) operability during and after a seismic
event.

Normal Sutic Opcration
For a failed nozzle with an instalied MNSA, the MNSA is considered the primary

pressure boundary seal. As such it is exposed to the pipe or vessel’s operating
temperativre and pressure.

hﬁmm,mmcy&mmwmﬁngmdm
couditions, for an RTD MNSA. This testing is described in Reference 5.1.1.

Seismic Conditi

NMthmmmWQDMMMM;x
wmmmmww.mwdmwhmum
boits which preload and capturc the seal are not overioaded. Two approaches were
used to evaluate this issue.

a)Anmﬁum,mhhgﬁmdnpmﬁ#oﬂthhd,wp&d
through the MNSA Ceater of Gravity, times the induced number of Gs from the
seixmic cvent, was applied o cach new MNSA design. The boit load created by this
moment was compared to that expenenced in a tested design. The Bottom Pressurizer
mmwhmﬁmmw,dmmmww
testing, produced the highest loadiug in the bolts.

b)mmmuymemkmmmm«awm
scLaC testing were evalusted. Again the Bottom Pressurizer MNSA was used for
mmmmﬁmumw&emmmnm
unnummmmmmAmwmmm
Mnhunithm&nanhcninicmabyamofﬁvc.

mummmumummndms:sow,mw
occurred. The scismic testing is described in Reference 5.1.2.
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ion of the three Waterford MNSA designs; the Hot Leg RTD, the Hot Leg
PDT ing MNSA for their ability to withstand normal static boada

The critical parameter for this evaluation is the configuration of all of the components
involved in restraini 3 and compressing the Grafoil seal of each MNSA design.

From the piping and pozzle drawings, References 5.2.7 and 5.2.8, it is determined that
the specified diameter, in the region where the seal will be made, is the same for the
RTD, the POT snd Sampling sozzies (0.993 nominal). From the Waterford MNSA
drawings, References 5.2.4-5.2.6, it 15 determined that the same Grafoil seal design is
used for each design.

The details of the other MNSA componeats mvolved with coatrolling the restraint and
compression of the Grafoil seal have all been designed to achieve the same scal
configuration as the qualified RTD MNSA whea the scal is installed. Taese
components are the Flat Seal Retainer, the Lower Flange, and the Compression Collar.

Therefore since all of the interfacing components are the same size as the tested RTD
MNSA components and the same scal compression is achicved in each design the
qualification test for the RTD MNSA, Reference S.1.1, can be extended to the
Waterford 3 Hot Leg RTD, Hot Leg PDT, and Hot Leg Sampling MNSA.

Also, it should be noted that the qualified RTD MNSA design is identical to the RTD
MNSA design imended for use at Waterford 3. There will be 2 much Jower seismic

load oo the Waterford RTD MNSA since, as noted in Section 3.2.1, the G loading is
much lower than that imposed on the qualification test specimen.

Evaluation of the three Waterford MNSA designs; the Hot Leg RTD, the Hot Leg
PDT, and Hot Leg Samplng MNSA for their ability to withstand seismic icading

There are two concerns regarding seismic loading:

Seismic loading might affect the bolts attaching MNSA to the vessel which could cause
the Grafoil seal to become unloaded.

WMMW&MmmmAwmmm
affect its scaling capability.
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3.2.1 A cakulation, Reference 5.3.1, was performed to determine the joading in the bolts
created by a unit G load appled through the Center of Gravity of the MNSA design.
Calculation, Reference 5.3.3 was performed to determine the G loading in the hot leg

pipe region at Waterford 3.
Plam Maximum Bolt | GloadatHot | Resulting Loud in
Load P_(Ibs) Leg Pipe Bolt (Ibs.)
(1.9 G applied) PxG
Waterford 3 46.4 (Ref.5.3.1) | 0.6 (Ref.5.3.3) 27.8
SanOnofre 2 & 3| 37.8(Ref.5.34) | 2.8 (Ref 5.1.2) 105.8

The highest bolt load for Waterford 3 was found in the Sampling nozzie MNSA., of the
San Onofre MNSA designs the Bttom Pressurizer MNSA bad the highest bolt loads.

From the table above, it can be seen that the Lolt loading in the qualified Bottom
Pressurizer design is substantially higher than the Sampling nozzie MNSA at Waterford
3. Therefore, this parsmeter is enveloped by the qualilication test perforwed.
Furthermore, the seismic load is trivial compared to the bolt preload of approximately
3,600 pounds, Reference 5.3.5.
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In comparing the MNSA design configurations berween Waterford 3 and the qualified
MNSAS it was determined that the valve attached to the PDT nozzle at Waterford
weighs 25 Ibs, while the one tested in the seismic qualification program of the Bottom
Presurizer MNSA only weighed 20 Ibs. The Table below evaluates the moment at the
base of the valve pipe on the PDT MNSA at Waterford to that created at the base of the
ppe of the qualified Bottom Pressurizer MNSA. Although the pipe moment is
analyzed below it is only used as a method to quantify the difference in the loading of
the MNSA components at Waterford 3 compared to the design tested. The loading into
the MNSA components would be proportional to the pipe moment.

For simplicity the conscrvative assumption is made that the G loading is applied at the
Wy of the valse rather than at the Center of Gravity. Since this is a comparative
evaluation a wore exact determination of the valve C.G. is not required.

Plant Leogth from Surface |  Valve Gload | Bendng |
to Top of Valve Weight Applied Moment
L (inches) (hs) W G LxWxG
(in. Ibs.)
Waterford 3 13.5 (Ref. 5.2.9) 25 0.6 202.5
(Ref.5.4) | (Ref.5.3.3)
San Onofre 2 & 3| 13.3(Ref 5.2.1) 20 2.8 744 .8
(Ref.5.1.2) | (Ref.5.1.2)

As the Table shows, the lcading into the qualified Bottom Pressurizer MNSA is much
more severe than will be experienced by the Waterford 3 PDT MNSA.

Another calculation, Reference 5.3.2, was performed to determine the loading input
created by scismic testing into the Bottom Pressurizer MNSA com—.aents. The loads
which would be applied to each of the MNSA designs under thus condition are
proportional to the seismic G loading applied. As shown in the Table above, the
loading into ihe Waterford MNSA components is oty 0.6/2.8, or approximatety 21 %
of the load, applicd to the Bottomn Pressurizer MNSA specimen in the qualification test.

In actuality the loads imposed during the SONGS test program were far more severe
than design requirements. Due 10 20 0il column resonance in the seismic table used for
vibration testing, an unavoidable resonar>at frequency was encountered which
inadvertently gencrated inertial loads approximately five times higher thap required by
the San Onofre seismic spectra. The MNSA maintained its structural integrity and did
not leak even after this severe Joad.
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4.0 CONCLUSION

mwmuumm,wupmmmmmmpmm
mmmmwfmwmmmum. The bases for this
conclusion foliow:

“ mwmﬁgmumemmmﬁmmwmm
mmmmnymwummswmmm,m
mwmﬁqmwmmwmmm.
without Jeakage.

* The imposed stresses on the bolts of cach MNSA, due w scismic loading, has been
calculated and found to be less than that experienced by the Bottom Pressurizer
MNSA bolts in the vibration Qualificatio.: test prograzm.

. MWM,MNMW.MMWWM

ummmwmr«mdmummmwuym
mmmmmmmmmum.
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Figure 1
Basic MNSA Configuration
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Inter-Office Correspondence

Teo: John McGarry C-PENG-99-004

KM Hasirger | ([ lb.’(u(v
ce: Rhonds Doney K¥8 ;, March 13, 1998
Edwarg Siege!
Ken Magots
Bons Nadgor
Chery! Wendraia

Subgect: Docuswentstion o7 MNSA Clamp Sersmic Quelification, for WSES-J MNEAs
Roferences:

1. ABS CENP Test Report TR-ESE-033, Rev. 00 *Sesmic Qualificarion of the SONGS Units
283 MINSA Ciamps for Pressunzer Instrument Nazzies and Hot Leg Nazzies ™

2. ABB CENP Calculstion S-PENG-CALC-008, Rev. 01, "Nozzie Loeds for which SONGS
Bottorn Mourted PZR MNSA was Qualified "

3. ABB CENP Test Report TR-PENG-042. Rev. 00, “Test Repori for MINSA Hydrostatic Test
and Thermai Cycle Teat"

4. ABB CENP Calculation C-PENG-CALC-018. Rev 00, "Anatysis of Waterford Unit 3 Mot Leg
Sanphng MNSA

5 ABB CENP Calculation ( PENG-CALC-019, Rev. 00. "Anatysis of Waterford Unit 3 Hot Ley
POT MNSA."

6. ABB CENP Calculstion C-PENG-CALC-020. Rev. 00, “Analysis of Waterford Und 3 Mot Leg
RTD MINBA*

7. ABB CENP information Bulletin 83-03, “Instrumentation Nozzie Weids *

8. ABS CENP Calculation C-PENG-CALC-021, Rev. oo.muwmsmm
Sewnuc Response Spectra & Accelerabons for Use n the Analyses of MNSAs

This document has been prepared in response to questions from Mr Ken P. Wiison of WSES + ard H
Hestinger of ABE CENP The questions regarding the documentstion of MNSA Clamy WTNC
Quanfication Mad been sent 10 ABE CENP Windsor electroncaity on V1299

This document s provided 83 Qenera: «faIMation 10 the WSES-3 MNSA propect
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As Zated in the vanous ABB CENP documents “The MNSA & @ mechanical device that acts as ¢
compiete replacemeant of the 'J' weid between the inconel 80U instrument noziies and either the
Hot Leg pepe, the Prassurzer vessel, or Steam Generator shell. The function of the MMSA is 1o
prevent leakage and to restrain the noxzie from epecting in the event of a through-wall crack or
weld failure of 3 noxzie.”

it shoulkd be noted that in the following discussions the term ‘ejection” refers to a8 small outward
movemetd of the nozzie in @ dimection axial 1o the nozzie until it contacts the MNSA anti-ejection plate

T TT-ABB-CENP has addiessed the MNSA both with the nazzie ~Weid either fully snd/or partially intact and
after full eyection (due 10 & hypothetical 360-Degree crack). Prior to eyection, the MNSA and the noxzie
represent dynamically two separste structures and the semsmic evalustions for the MNSA (as inciuded in
References 4 through 6) are applical ©  The presance of the MNSA does not sher the onginal nozzie
anslyses, as amended by the requirerwnts imposed by Reference 7. This & because after il ejection
the MNSA provides the aal restrient 1o the no~Zie winie the fuil-length engagement inside the hot leg
pipe bore provides the complete lsteral restraint of the onginal configuration.  Since Reference 7 may
have necessitated nstallation of slums Detween nozzie and bore t0 reduce siresses o the J.weid, and
since installation of the MNSA now allows compiete removal of these shims, the NOZZIe JeSGN NOW Gan
be credited with the supporting function from the closely fiting Grafoll seal compression coller, This new
desgn festure more than compensates for the removal of the shems. On the hat leg 1D end of the nozzie
the namow clearance, pius the resulting complex frecture contours wall continue to provide 8 istoral
resirame simidar 10 that of the onginal J-waid

Therefore it is estabiished that. with excegtion of the rotational restraint provided by the ongnal J-Wedd,
the presence of the MINSA plus the remaining nozzie engagement afer nozzie echon Mainkans the
onganal nozzie SUPPOrtNg charactenshcs such 8s strength. NGy ana boundary condrions with respect
to the sttached piping. The MNSA tself pewrs up with the nozzie and because of K3 own stiffhess
provides acoed support (0 the nozzie without detnmentally affecting ds natural frequency resporse
behavior.

The abillty of the MNSA to perform as a compiete replacement of the J-wetd was largely demonstrsted
by test. m-wmmaouesmwwmmwmm
documented in Reference 3 and the severe sersmic quasfication testing of Reference 1 a3 augmented by
the discussion of Reference Z. These references are now used to demonsirate sesmic quakification of

the WSES-3 MNSA designs by comparison to the much lower WSES-3 seismic pipe motions
documented n Reference 8.

Spedcific WSES Questhons are agdressed as follovss:

ABB CENP catculgtion 5 1G-CALC-008 and Watterford-3 document ER-W3-96-0196-00-00 state that

CE ABB Test Report TH-PENG-033 prepared for San Onofre Unds 2 & 3 states that 2 crack wes
simulsted by sesl weking the socket for the test spucimen along only a 180° arc instead of the entire
380",

Quastion 1. What is the basis for using 180°7

Response ABB CENP hed proposed fo do the SONGS festing using @ 380° crack, becsuse
tended fo represent an ideskzed, worst break scenano Ky the nozpe idss¥  SONGS rationsie for
specifying & 180° crack wes the notion that & not only bette: regresented the most iikely brosk
m,thmmwmmmmmmmnmum.
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ABB CENP concurmed with the SONGS request. primandy because we oid not expec! any resl Impact
on (e OWICOME of the seiSImIC test (DIed e Note hat earver MNSA CIaMPs had been tested)

Question 2: Does the TRPENGOII test report envelop the asfound crack conditions
idemified at Waterford SES Unat-37

Response The Waterford leakage behaviar and observations SUQQest the pregence of minor LGal
cracks. One can, therefore, conclude that the remaining J-wekl & WSES-3 s stronger than that
sumudated with @ 180° crack. Nevertheless, as drscussed sbove, ABE CENP does not beveve thet the
lengith of the actual crack affects the prmary conciusion of the festing which was designed to confirm
that the MNSA seal provies s sealing function for nozzie O30S above yeid and thus well above the
external nogie it loeds imphed we Reference 7 or any nazpie loads ever imparted dus (o seismc
nertial loading wivch woulkd be less than S0 Bs. for WSES-3 in efther vertcal ar hongontal directions.
The 50 ibe. is based on 3 CONSEVatively assumed nozzie woight of 80 | bmes a maxamum spatial

 _OBE acceleration of 0.6 Gs (per Referenco 8)..

Cuestion 3. Wo'dd tast report TRPENG-LII envelop 2 compiete through wall crack and/or weid
fashure ?

Response: Yes. In case the nozze eyects anxd is 1 Contact vath the anti-eyection piate, the noxzie
contnues (0 be hekd frmiy supporied i the dvection kateral [0 4% &us inside the hot kg pging bore.
In the woal direction the anb-epchon plate has been sed S0EQUSINY (0 resist Doth tia! Impect Deds
wwwmum 1.000 s &t operating condibions.  Any iImposed Sesmic

load (maimum accedration of 0.6 Gs for WSES, per Reference 8) remains smal, and thus atmost
negagible, compared wih mpact, pressure and any extenal pipe loeds permieted by Reference 7.

Question 4. What is the basis for stating that “The MNSA is a mechanical device that acts as &
compiete replacement “ (i.e. 380° crack - no weid) ...when the seiemec tast report (TRSPENG-
033) which is the only document d leakage testing duning a Design Basis Earthquake used a
tost speckmen that was welded atong a 180" to sivulate & crecked weld condition?

Resporise. The istersl nozzie fodty is basicelly he same for any of the following condiions: an
origmal J-Weld condition with shem, & siightly cracked J-weki condition v stam, a 180° cracked J-
wold condiion with shim, & smulaton of a 180° cracked J-weid condition with MNSA, e also &
sirmusiation of a 380° cracked J-weld condition with MNSA. This conciusion is besed on the fact that &
compiotely seversd Nozzi continues (o be Gghtly heid at both the botiom of the nozsle (Deceuse of
hght clearances and rough areck confours) and at tnhe Hot Leg OD (by the tightly fitting compression
codar).

Questions 5: In sddition o deflections of the nozzies resulting frum a DBE. the nozzies are also
subjectsd o external 0ads defined by ASME & “substantiaity no © ' shich are considered
acceptable even as high ax 10% of noazie yield strength. Woul Wity of the MNSA's
Grafoil ssal be muintained?

Resporse. The sedmic fest prody . xd Cyclicsl oIDe loads resuling in stresses in excess of 30,000
psi. approxmiately one order of me\ vatude higher than those permitted by Reference 7 as external
loads. Since i afl Buekhood the external lbads are principally caused by plant heat-up or cook-down,
the total mamber of cycles s 500 Dunng the seisnwc fest the number of (otal event ssmulabons
excoeded 30, all of which must have IMPosed Mndreds of gnficant 1Dadwy Cyaies into both MNSA
andg nozzie i the seel regron. Also taking credit for the sine sweep festng & 3 easiy demonsirated
that not ondy did the test exceed loads in the seel region by an order of megritude, # aleo exveedsd
the number of Cycles for wivch the MINSA hes been quedfied.
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Question 6. ASME Section W1, NB-3671.7( ¢ ) stases thet..."1. A prototype must be subjected to
performance test 1o determine that safety of the jony. under simulaid service conditions. ...
The mechanical join’s shall be sufficiently leak tight to satisty the requirements of the Design
Specifications. or 2. Joints are designed in accordance with the rules of NB-3200. Based
upon the camments above, what section of the ASME Code 1s applicabie for the intended use
of the MIEA Clamp st Waterford-J7

Responise: The metal components of the MNSA are demonstrated (o meet the ASME Cods NB-

3200 criterws.  The Grafod seal dsell has been desgned fo ik into & controfled volume speoe which

ater COmrEEson dunng Nataliatnn prowdes adeguate pressure (o see! aganst the prymary fusd af

haot keg oporating concibons.  Sace the seakng performance canrt be demonstrated by enalyms, the

festing of References 1 and 3 was performed v qualfy that aspect of the MNSA.  Furthermore, af

ltesting cCondibons wore Semcted SUCh thar they wouwd fend (0 ervelope n § Conservabive fasheon even
ety urdiely ESSUTpiON Of 3 COMpiete J60°, iNstantaneous crack ocourTence.
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inter-Ottice Correspondence

To: John McGarry C-PENG-99-004
K H. Hasinger { [{ l‘m&u(u
cc: Rhonda Doney Kby, March 13, 1999
Edward Smgel
Ken Margotia
Boris Nadgor
Chery Mendrala

Subject: Decurmentstion of MNSA Clamp Seismic Qualification for WSES-) MNSAg
Refersnces:

1. ABB CENP Test Repont TR-ESE-033, Rev. 00 “Sersmic Qualification of the SONGS Units
283 MINSA Clamps for Pressurizer instrument Nozzies and Mot Leg Naozzies.”

2. ABB CENP Calculstion S-PENG.CALC-008, Rev. 01, "Nozzie Loads for which SONGS

3. ABB CENP Test Report TR-PENG-042. Rev 00. "Test Report for MNSA Hydrostatic Test
and Thermal Cycle Test.*

4. ABB CENP Calculation C-PENG-CALC-018, Rev. 00, “Analysis of Waterford Unit 3 Hot Leg
Samphng MNSA “

5. ABB CENP Caiculation C-PENG-CALC-019, Rev. 00, “Anatysis of Watertord Unit 3 Hot Leg
POT MNSA.*

€. ABB CENP Calculation C-PENG-CALC-020. Rev. 00, "Analysis of Waterforrd Untt 3 Mot Leg
RTD MNSA.®

7. ABS CENP Information Bulletin 83-03, “instrumentation Nozzie Weids *

8 ABB CENP Calcutation CPENG-CALC-021. Rev. 00, “Determmnation of Waterford 3 Hot Leg
Setsmic Response Spectra & Accelerations for Use in the Anglyses of MNSAS.*

This dooument has been prepared in response 10 questions from Mr. Ken P. Wiison of WSES to Karl H.
Haskinger of ABE CENP. The questions regaing Lhe documentation of MANSA Clamp Sosmic
Qualification had been sent to ABS CENP Windsor electronically on 3/12/09.

This document is provided as general information 1o the WSES-3 MNSA project.
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General Responses,

/  dated in the vanous ABB CENP documents “The MNJA is a mechanical device that acts as @
« aplets replacement of the 'J' wekd between the Inconel 800 instrument nozzies and esther the
Hot Leg pepe, the Pressurizer vessel, or Steam Generator shell. The function of the MNSA is to
prevent lesikage and 10 restrain the nozzie from ejecting in the svemt of a through-wall crack or
weold fellure of @ ncxxie.”

it shoukd be noted that in the foliowing discussions the term “ejection” refers 1o @ smal outward
movement of the noZzie in a direction axial 1o the nozzie until # contacts the MNSA anti-ejection plate.

- ABB CENP has aodressed the MNSA both with the nozzie J-Wek either fully and/or partially intact and

full ejection (due to a hypothetical 360-Degres cruck). Prior 10 ejection, the MNSA and the nozzie
two separate structures and the sersmic evaluations for the MNSA (as included
References 4 through 6) are appliczble The presence of the MNSA does not alter the original nozzie
acalyses, as amended by the requirements imposed by Reference 7. This s because after full ejection
the MNSA provides the maal restrant to the nozzie while the full-length engagement insie the hot leg

restrunt similar to thet of the onginal J-weid

Theretfors it s ertablshed that, with exception of the rotational restrant provided by the ongingl J-Weld,
the presence of the MINSA plus the remating nozzie engagemsent afler nozzie eection Mawtams the
ongingl nozzie supporing Charactonstics such as strength. ngudity and boundary conditions with respect
to the attached ppng. The MNSA tsell paws up with the nozzie and becasse of its own stiffness
provides added suppon 1o the nozzie without detnmentaily sffecting s natwal frequency response
behavior.

The atuiity of the MNSA to perform as a compiete replacement of the J-wek! was lurgely demonstrated
by test. This was accomplished for the SONGS design by the hydrostatc and thermal cycle testing
gocumentad in Reference 3 and the severe sesmic quakification testing of Reference 1 as sugmented by
the discussion of Reference 2. Thene references are now used 10 demonstrate setsmic quakiication of
the WSES-J MNSA designs by comparson to the much lower WSES-2 seismic pipe motions
documented in Reference 8.

Specific WSES Questions are addressed as follows:

ABE CENP calculation S-PENG-CALC-008 and Waterford-3 document ER-W3-96-0198-00-00 state that
CE ABB Test Report TR-PENG-033 prepared for San Onofre Units 2 & 3 states thal a8 crack was

simulsted by seal welding the socket for the test specimen along only a 180° arc instead of the entire
s

Question 1. What is tho basis for using 180°7

Response; ABB CENP had proposed fu do the SONGS festing using a 380° crack, becouse
tended to represert an deakred, worst break scsnano for the nozzie itself,. SONGS rationake

for
specifyng a 180° crack was the notion that ¥ not only better regresented the most By break
SCeNano, buf hat £ aiso woud fend 1o impose an additional side loading info the Grafodl seal regron.
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ABB CENP concurred witn the SONGS request, primaniy because we did nof expect any real impact
an the outcome of the seisTac fest (please note that eartier MNSA clamps had been tested)

Question 2: Does the TRPENGO3II test repont envelop the asfound crack conditions
idertified at Waterford SES Unit-37

Response: The Waterford leakage behavor and observelions suggest the presence of manor axial
cracks. One can, therefore, conciude that the remaining J-wek! st WSES-3 & stronger than that
ssmulated with 8 180° crack. Neverthelsss, as discussed above, ABB CENP does not beseve that the
length of the actual crack affects the prmary conciusion of the festing wiuch was designed (o confirm
that the MNSA seal prowdes €3 seading function for nozzie Ioads above yeid and thus well above the
externa nozxie Wi loeds enphed wa Reference 7 or any nogze loeds ever imperted due v SewsITNe
nertiel loacting which would be less than 50 Bs. for WSES-3 in edther vertical or honzontal direchons
The 50 s & based on a conservatively assumed nNozzie weight of 80 & bmes a maxmum spahal
OBE accederation of 0.6 Gs (per Reference 8)..

Quastion 3. Would test report TR-PENG-033 envelop a complete through walll crack snd'or weid
taibure?

Responge. Yes In cese the nozeie eects and is in contact with the anti-apection piate, the noge
continues 1o be heid firmiy supported o the drecticn katersl to RS 8xs nside the hat g piping bore.
:~ the axdial dirertion the anfi-aechon plate has boen sized sdequately o rosist both initiel impet ko
« Subsequent pressure losding of nearly 1,800 bs. &t opersting conditions. Any imposed seismic
De. Maximum acosleration of 0.6 Gs for WSES, per Reference §) remans smal, and thus amost

Zhe. compared with impect, pressure and any external pipe 10308 permilted by Refersnce 7.

Question 4. What is the basis for stating that “The MNSA is 2 mechanical device that acts as a
compiots repiacement ~ (Le. 380° crack - no weid) ...when the seismic test report (TR-PENG-
033) wiuch is the only documented leakage testing durmg a Design Basis Earthquake used a
test speciven that was weided along & 180° to samulate a cracked weid condition?

Response The lateral nozzie fixity is basically the same for any of the following conditions: an
ongingl J-Weid candibon with shim, a sightly craci:ed J-wek] condition with shim, @ 180° creched J-
walkl condiion with shwn, & swnulation of @ 180° cracked J-wekd condiion with MNSA and aiso a
simulabion of 8 380 ° cracked J-wek! condition with MNSA. This conciusion is besed on the fact thet a
compivtely seversd nozze continues 1o be Sghtly heid & both the battom of the nozdie (beceuse of
bight clearances arxi rough crack contours) and o the Hot Leg OD (by the tightly fitting compression
coliar).

Question §: In aGdition to deflectons of the nozzies resulting from a DBE, . w noznes are 2is0
sudjecind o exiternal icady defined by ASME as “substartioily no loed™ which am consicered
acceptable cven &3 high as 10% of nozzie ywid strength. Wouild the integrity of the MNSA's
Grafoil sea be mantame S7

Response The swisimc test produced cyckcal nozde 0eds resulling o stresses in excess of 30,000
P&, approxamatoly one order of magndude hpher than those permited Dy Reference 7 as external
loads.  Sice 0 of Bedhood the external loads ere principelly caused Dy plarw hoe!-up ar COCHIoWN.
the ol nunber of cycles s 500. Duning the seismec test the number of fotel event simulations
exceaded 30 afl of which must have mmposed hundreds of signficent lbading cycles mnto both MNSA
and nozzke in (he seal region. Also taking credit for the sine sweep lesting & i easity Jermonstrated
that nut only axd the fest excesd l0ads n the sael region Ly en order of magnitude, I aiso excesded
the number of cycies for winch the MNSA has been qualified
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Question §:  ASME Section lll, NB-3671.7( ¢ ) states that..."1. A prototype must be subjected to
performance st to determine that safety of the jont under simulated service conditions. . .
mmmmummummmmmunm
Specifications. or 2. Joints are designed in accordance with the rutes of NB-3200. Based
upon the conements above, what section of the ASME Code is applicable for the intended use
of the MNSA Clamp at Waterford-37

Responss: The maal components of the MNSA are gemonstrated fo meet the ASME Code NB-
3200 oerie.  The Grafod seal £selfl has been designed fo ¥ o & controlec volume space which
after compresson during nstalation provides adequate pressure t0 seal aganst the primery fud st
hot leg operating condibons  Since the seelng performance cannot be demonstreted by anmlysis, the
testing of References 1 and 3 was performed (v qualify thet aspect of the MNSA. Furthermore, af
testng conBions ware SHECed Such et they would end 10 eNVeIORe N @ CONSErvatve f3Siion ever!
the very uniikely assumption of a compiete 380°, nstantaneous crack occurrence.
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