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SOUTHERN ALLIANCE FOR CLEAN ENERGY’S
AMENDED HEARING REQUEST REGARDING

DE FACTO AMENDMENT OF ST. LUCIE UNIT 2 OPERATING LICENSE
L. INTRODUCTION

On March 10, 2014, the Southern Alliance for Clean Energy (“SACE”) submitted a
request for a hearing and two contentions regarding the U.S. Nuclear Regulatory Commission
(“NRC”) Staff’s de facto amendment of the St. Lucie Unit 2 operating license to allow operation
of the reactor with substantially re-designed steam generators. Hearing Request Regarding De
Facto Amendment of St. Lucie Unit 2 Operating License (“Hearing Request™). The Hearing
Request was supported by the Declaration of Arnold Gunderson (March 9, 2014) (“Gundersen
Declaration”). Pursuant to 10 C.F.R. §§ 2.309(c)(1), SACE hereby amends its Hearing Request
to provide additional relevant information that is contained in Amendment 18 to the Updated
Final Safety Analysis Report (“UFSAR Amendment 18”") (June 26, 2008) (ML14104B631). The
UFSAR Amendment 18 was not publicly available at the time that SACE submitted its Hearing
Request but was released by the NRC’s Public Document Room (“PDR”) on April 15, 2014.
The newly disclosed information supports SACE’s assertion in Contentions 1 and 2 that the
changes to the St. Lucie steam generators that were made by Florida Power & Light Co. (“FPL”)

in 2007 constitute major design changes that exceed the reactor’s design basis as described in the

original 1980 Final Safety Analysis Report (“OFSAR”).



This Amended Hearing Request is supported by the attached Supplemental Declaration

of Arnold Gundersen (April 24, 2014) (“Supplemental Gundersen Declaration”) (attached as

Exhibit 1).

II.

NEW INFORMATION SUPPORTING CONTENTIONS 1 AND 2

SACE hereby amends its Hearing Request to provide the following additional

information from UFSAR Amendment 18:

1.

As stated in SACE’s Hearing Request, in 2007, FPL replaced the Unit 2 original steam
generators (“OSGs”) with new Replacement Steam Generators (“RSGs”’) manufactured by
Areva. Id. at 7. In June of 2008, pursuant to 10 C.F.R. § 50.59, FPL filed a report with the
NRC that summarized the characteristics of the RSGs and asserted that FPL had made “no
significant changes to major component supports or piping supports.” Id. at 7-8 (citing St.
Lucie Unit 2, Docket No. 50-389, Changes, Tests, and Experiments Made as Allowed by 10
C.F.R. 50.59 for the Period of June 12, 2006 through April 4, 2008 at 8 (attached to letter
from Gordon L. Johnston, FPL, to NRC re: St. Lucie Unit 2 Docket No. 50-389 Report of 10
CFR 50.59 Plant Changes (June 26, 2008)) (ML081840111) (“50.59 Summary”)). At the
same time that FPL submitted the 50.59 Summary to the NRC, it also submitted UFSAR
Amendment 18, which updates the FSAR to reflect the changes made by FPL under 10
C.F.R. § 50.59.

In UFSAR Amendment 18, changes to the FSAR that resulted from Amendment 18 are
marked by vertical lines in the right-hand margin of the pages. These changes include only
additions or substitutions of text and do not include strikeouts. Therefore, in order to

understand the nature of the changes, it is necessary to compare UFSAR Amendment 18 with



the OFSAR that FPL submitted in 1980 (relevant pages of Chapter 5 of the OFSAR are

attached as Exhibit 2.)

The change pages in UFSAR Amendment 18 confirm that FPL removed or altered
components of the steam generators that are significant to the safe operation of St. Lucie Unit
2 in the following respects:

a) In contrast to the OFSAR, UFSAR Amendment 18 no longer identifies the stay cylinder
(i.e., “Tubesheet stay”) as a component of the Unit 2 RSGs. Compare Table 5.2-3 in
OFSAR (page 5.2-27) with Table 5.2-3 in UFSAR Amendment 18 (page 5.2-29). Itis
reasonable to infer from this omission that the stay cylinder has been removed from both
RSGs. See Gundersen Declaration, § 31.

b) UFSAR Amendment 18 confirms that the RSGs have 588 new steam generator tubes in
addition to the 8,411 tubes in the OSGs, totaling 8,999 tubes. Compare OFSAR §
5.4.2.1.2 at 5.4-11 with UFSAR Amendment 18 § 5.4.2.1.2 at 5.4-11. The addition of
588 new tubes changes the pattern of water circulation in the steam generator and
therefore has significant safety implications. See Gundersen Declaration, ¥ 62.

¢) In addition, it is reasonable to infer that in order to accommodate the 588 additional
tubes, the tubesheet in the RSGs contains 588 additional perforations. These additional
perforations increase the potential for tubesheet flexing. See Gunderson Declaration, 9
31 and 61.

d) UFSAR Amendment 18 deletes all references to the eggcrate tube supports that FPL
relied on in the OFSAR for the purpose of avoiding denting of tubes. Instead,
Amendment 18 now states that FPL uses plate supports in order to avoid tube denting.

Compare the text of the 1980 OFSAR § 5.4.2.1.3 with UFSAR Amendment 18 §

3



5.4.2.1.3 as follows:
In the OFSAR, FPL stated:

The potential for tube denting has been reduced in the St. Lucie Unit 2 steam
generators by the installation of an antivibration support system that does not use
drilled support plates. Supports of the same type, “egg crates”, have been used to
some extent in all of supplied commercial steam generators within the United
States.

The egg crate system reduces susceptibility to tube denting by providing larger
clearances and increased flow area around the tubes, so that the clearances
between the tubes and their supports are less likely to become plugged by
corrosion products.

St. Lucie Unit 2 has a full egg crate support system (all support plates have been
eliminated).

Id. at 5.4-13. Thus, FPL clearly stated that it would eliminate the use of support plates in
order to avoid tube denting.

In 2008, in FSAR Amendment 18, FPL replaced the above analysis with the
following analysis:

The potential for tube denting has been reduced in the St. Lucie Unit 2 steam

generators by the installation of tube support plates and antivibration bars system

that are stainless steel with a high chromium content that forms a tight adherent
oxide layer. This combination eliminates the potential for denting.

Id. at 5.4-13. In other words, FPL now purports to avoid tube denting with the very same
components it previously disavowed as contributors to tube denting. But FPL provides no
explanation for this complete turnaround in its safety analysis. In fact, the substitution of
broached plates for egg crate tube supports creates potential for greater vibration of tubes.

Gundersen Declaration, 99 44, 45, and 61.



4.  UFSAR Amendment 18 identifies a new component not previously identified in the OFSAR
or described in the 50.59 Summary: “steam nozzle venturis.” Id., Table 5.2-3 at page 5.2-
29. As discussed in the attached Supplemental Gundersen Declaration, the purpose of steam
nozzle venturis is to limit the rate at which steam (mass and energy) leaves a steam
generator. The existence of a different mass and energy flow rate in the RSGs would also
require FPL to perform a new and different accident analysis for the steam generators. Thus,
the installation of steam nozzle venturis indicates that an important safety parameter has been
changed between the OSG and RSG, resulting in reanalysis and modification from the
original design. The installation of this additional component should have been identified in
the 50.59 analysis and should have resulted in a license amendment. /d., § 7.
I11. CONCLUSION
In conclusion, the information described in Section II above confirms that (a) FPL has made
major design changes to the St. Lucie Unit 2 steam generators that increase the risk of steam
generator failure at the reactor. Therefore the information supports Contentions 1 and 2.
Respectfully submitted,
(Electronically signed by)
Diane Curran
HARMON, CURRAN, SPIELBERG, & EISENBERG, L.L.P.
1726 M Street N.W., Suite 600
Washington, D.C. 20036
202-328-3500

Fax: 202-328-6918
e-mail: dcurran@harmoncurran.com

April 25, 2014
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UNITED STATES OF AMERICA
BEFORE THE NUCLEAR REGULATORY COMMISSION

In the Matter of:
Florida Power & Light Co.
St. Lucie Plant, Unit 2

Docket No. 50-389
April 25, 2014
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SUPPLEMENTAL DECLARATION OF ARNOLD GUNDERSEN
Under penalty of perjury, I, Arnold Gundersen, hereby declare as follows:

I INTRODUCTION

1. My name is Arnold Gundersen. I am Chief Engineer for Fairewinds Associates, a paralegal
services and expert witness firm. I have been retained by Southern Alliance for Clean
Energy (SACE) to evaluate safety and licensing issues related to the replacement steam
generators (RSGs) that Florida Power & Light Co. (FPL) installed in the Unit 2 St. Lucie

nuclear reactor in 2007.

2. On March 9, 2014, I prepared a declaration in support of SACE’s Hearing Request
Regarding De Facto Amendment of St. Lucie Unit 2 Operating License (March 10, 2014),
including two contentions challenging the lawfulness of the U.S. Nuclear Regulatory
Commission’s de facto amendment of the operating license for St. Lucie Unit 2 to allow
operation of Unit 2 with substantially re-designed steam generators. The statements of fact I
made in that declaration continue to be true to the best of my knowledge, and the statements
of my professional opinion in that declaration continue to be accurate expressions of my best

professional judgment.

3. The purpose of this Supplemental Declaration is to support SACE’s Amended Hearing
Request (April 24, 2014).

4. Assummarized in § 31 of my March 9 Declaration, my review of correspondence and
documents related to St. Lucie Unit 2 and the San Onofre steam generators shows that FPL

has made at least four major design changes to the steam generators for St. Lucie Unit 2.
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First, the RSGs no longer contained the stay cylinders that were part of the original steam
generator (“OSG”) design discussed in the Final Safety Analysis Report (“FSAR”) as
structural support for the reactor coolant system and included in the Aging Management
Program (AMP). Second, documents related to subsequent inspections of the St. Lucie Unit
2 steam generators show that AREVA added 588 new tubes to the original 8,411 tubes, now
totaling 8,999 tubes. The addition of 588 new tubes changes the pattern of water circulation
in the steam generator and therefore has significant safety implications. Third, FPL replaced
the pre-existing eggcrate tube supports with trefoil broached plates,” despite the fact that
such plates were specifically excluded from the original steam generator design for safety
reasons. Finally, in order to accommodate the 588 new tubes, it is reasonable to infer that the
region of the tubesheet that had been directly above the stay cylinder was now perforated

with 588 new holes.

As discussed in my March 9 Declaration, all of these changes have major safety significance
and exceed the reactor’s design basis. In addition, these design changes increase the risk of

steam generator failure and therefore have an adverse effect on public health and safety.

At the time I prepared my March 9 Declaration, I did not have access to Amendment 18 of
the updated Final Safety Analysis Report that FPL submitted to the NRC after it installed the
RSGs (“UFSAR Amendment 18”) (June 26, 2008) (ML14104B631). On April 15, 2014, the
NRC’s Public Document Room made that document publicly available. By comparing the
text of the original 1980 FSAR (“OFSAR”) with the text of UFSAR Amendment 18, I was
able to confirm that FPL did indeed make all of the design changes described in § 4 above.
These changes to the text of the FSAR are discussed in more detail in SACE’s Amended
Hearing Request.
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7. In addition, as discussed in par. 4 of SACE’s Amended Hearing Request, UFSAR
Amendment 18 shows that FPL made an additional design change I was not previously
aware of: it installed “steam nozzle venturis.” The purpose of a steam nozzle venturi is to
limit the rate at which steam (mass and energy) leaves the RSG in the event of a steam line
break accident. The fact that FPL included this new component in the RSG design
demonstrates that the mass and energy flow rate from the RSGs is greater than the mass and
energy flow rate from the OSGs. The existence of a different mass and energy flow rate in
the RSGs would also require FPL to perform a new and different accident analysis for the
steam generators. Thus, the installation of steam nozzle venturis indicates that an important
safety parameter has been changed between the OSGs and RSGs, resulting in reanalysis and
modification from the original design. The installation of this additional component should

have been identified in the 50.59 analysis and should have resulted in a license amendment.

8. In conclusion, UFSAR Amendment 18 confirms that FPL has made major design changes to
the steam generators for St. Lucie Unit 2 which exceed the reactor’s design basis and

increase the risk of steam generator failure at the reactor.

Under penalty of perjury, I declare that the foregoing statements of fact are true and correct to
the best of my knowledge and that the foregoing statements of my opinion are based on my best

professional judgment.

(Electronically signed pursuant to 10 C.F.R. § 2.304(d)(1))

Arnold Gundersen, MENE, RO
Fairewinds Associates, Inc
Burlington, Vermont 05401

Date: April 25, 2014
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fhe reactor confant pusps provide sufficient forced cirvolation flow
thraugh the Re: *or Conlant Systum tn asnure adequate heat removal I(rim the
redutor vore J o g power operation, A low Limit on the reactor coolant
pusp {lnwrate 1s establiahed to aasure (hat apecifind fuel demign lLimita
are not excounded,  Design flov 1 s derived on the banin of the thermal=
hydrawbiv vonmidurationn presented 1n Sectinn .2,

Fhe reactor conlant pusp and wior anaembly, ‘o confunctsan with the fly-
whoel, orovide sufticient ¢nant down (low Inlloving loas of power to (he
pampy To ansure adequate core copling,

The redactor conlan? puap preasure boundary 1a denigned for the transioent s
ALVen 0 Bubsectiow 190000 w0 that the ASME Code, Boction 111 allovable

Ktyenn Mmita are not excoeded fov the speciffed nuaber of cvoles,

The reactor conlant pusp param tern and demign requsvement s ary 1 atad
to Table $,4-1,

Ya.0,2 Dows ription

- 3R s B gl
fhe tvactor coplant v virculated by four vertival, singla botton auction,
B chontal deshar ge, centrifugal, motor driven pumps an ahown 1n Figure
Wacrle o The dvsign paraseters for (he fumps are given in Table 8,4<), rhe
Prgng and anntramentation diagrem for the reactor conlant punp 18 ahiown
P Figere S l-0, The pump porformance curve ta shown (n Figura 5,4-2,
IR BV 2 Reaclnr Gonlant Pump Agwembly
Pae vudctor vontant puap assemhly conarata of the following!

a) Panp Cang

) Rotaving Annenb|y
eomraiming the mpeller with o woldwd vwpe L Jer Jocknur )

o) Pump Cane Cover

J4) Hotog Mount

a) Motor Anwembly

Svact. bl Pump Came and Hotor Mount

T veavtar coolant pusp motor 1a ropnected to and Kupported by the pump
cane theough the motor mount,  There are two NPARINGA Ol OppoRiIte atdes of

the motor avunts that provide aceosn for anrenhly of the flangad rigid
voupling between the motor and pump and for meal cartridge replacement ,
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YA Kotat yuy, Avsembly

the puap rotaling awseably consinte of 1mpeller, vater lubricated radial
hydrostatae beaciug, r1ator, seal conlant recirculating iapsller and rotate
ing eflomrnts of the aeal cartridyge ascoably, The radial bearing, one ot
three uaed Tor pump wotor shalt support, is located just above the pump
e llor, The upper radial beaving and the axial thrust bearing are
Located on the motor shaft, The seal cartridge and iecirculating impeller
are bocated abave the thermal barrier forwed by the close ¢learance bae
twettt Che pump shalt and the pumsp case cover,

Yol b 24i ) Pump Caqe Lover

the puap cawe caver sneemb 1y includes the coiled tubing heat sxchanger
Whivh coold the aral cartridge and thermal barrier, the seal cartridgs
paavibly, the thevmal barrier, the radial beariecg stator amd the uppey and
lowe t smpebber Yabyrinth sealas,

the weal cartridge cunmints of four=face type mrchanical seals) thren full
presdure geals mounted o tandem and a (ourth low pressure vapor seal
designml to withstand syatem demign presaure vien the pumpe are not operate=
Wge A wontralled bleed off flow through the seala {8 ueed to eool the
seale and to wqualvae the pressure drop across each aral, The controlled
bleedott flow va colloctod 10 the voluwe control tank of the Chemica) and
Volume Contral System, Leakage past the vapor seal 18 collected in the
Wante Management Bystem through deainage to the reactor dratn tank,

fhe weal cartridyge awnembly i@ cooled by circularing the controlled leakage
through a corled tube hvat exchanger cooled by component cooling water

and yntegral with the punp case cover, The seal coolant recirculation i
done by the vecirculating impelier lo ated directly below the aecal
cartiadge s The seal cartridge coneept reduces the time required for weal
matntenanee thereby lowering personnel radiation exposure time, The seal
cattidpe can be removed without draining the puap cane, Detaile of the
seal cartrudge are shown an Figure 3,491,

Fhe weal desygn Life 1o at loast two yaars, Each weal 18 designed to ac=
vepl the tull oporating presaure of the Reactor Coolant Bystem, The (irst
Chieew weals ol the cartridyge ansembly normally operate with a pressure df f=
Ferential equal to one=thivd of the vperating pressure and with only a
slaght presaure differential across the vapor weal, The seal roturs are
Litantum carbide operating against a hard carbon faced atator,

L PO I ) B Motoy r\!ﬁl‘mbly

The mtor asyeably iaeludow the followingt

a) Avr Conler

) Hdotaor Bearving labricatiun

¢) Ol L fe Pumpe

d4) Mator Bhat




SL2-FEAR

v) Hpper and Lower Radial Guide Buarings

) Axial Thrust Bgariog

W) Plywhivul

h) Aut1-Reverro Rotatron Device
1) Hotoy

e heat exchangar conlig water ta supplied from the Crmponant Conling
Walar Systow  Two 10 hooac ol hift pusps are used tn aupport the pumpe
antar whatt anmpmbly during toartap and shutdown of the rescvnr vonlant
prapne Toe wotor-pump bearing support wystem includes a Kingabury double
acbing tlwuat bearing, upper and Inwey radial bearings 10 tus witur end

4 tadial bydrostatic boaring locatad above the pusp 1apeller, The piping
Ak toatcomentation diagras for the lube a1l and conling aystam of 1he
pumps 1w ahivn on rigurs 9,.0-6,  The flywhaal and motorspump rotating aa=
neably has a minimuw total amount of ynertss of 100,000 paf to improve
pump conrldown charqeteriataica o order to meel system raquirementa during
o LoBR o punp power condition,

Lachh pumpewotor adacably va oquipped with an antierotation device shown in
Fogure S04 Lo provicde reverse rotation cauaed vy hackllow through the
tmpal lors  The devics atops the pump when it decalorates from nnrmal

spasd (900 vpm) to avro apeed while the remaining reactor coolant pumps
Panue by operate, The anti=reverae device conmista of 4 rotating diac
koyud to the matar whaft, and a stationary dise whivh 18 bolted to the
wotar frame, e stationary dise containa weveral detents oach with rampead
pidon and Tlata on top of the deventa and in the troughs betwaen them. The
rotating clemeanta contavn aeveral hnlaa 10 whifch tue retaining pina are
bvated, Whan raactor coolant pump votation atopa, each pin dropa to the
Flat betwenn detenta, and raverns rotation 1a prevented by the pin wiich
bedrn againat the vertical nida of a detent, When motor rotation is
started 1 the nonmaal direction, the pina ride up the rasped siden of the
detonta and are locked agatnat the aides of the holes in the rotating diac
by centrifugal fovrce, No parta are in contact whan tha motor ia operating
Al rated apued ant no lubrication ia required for the device., One pin ia
capable of holdiag the puap stationary wgarunt Lhe torque produeed by
revorne tlow ar by the application ot 100 percent voltage in vaverned phane
otation,

M reactor conlant pump motor ia areed for continuous operation at the
tlows rusulting (row fourspump operation or partial pump operetion with
024 mpecific gravity water, The mtor servicn factor ia s iefant to
alliow 500 hoatup cycloay  The motora are demigned to atart and accelerate
Lo mpewl under fall Toad vhien 80 parcent or wore of noreal voltage ia
appliwdy  The molore are contatned wi.bhin YEMA Standard 1¢1.,20 drip=proonf
v lodurea and are equinped with electrical innulation auitable for & revy
to 100 pereent humidity and radvation suvironmant of J0R/hr of gamaa, The
MOLOr v rosR section 1A Ahown 1o Figure 5,4+5,
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400, Evaluation

fhe geactor coalant puaps are wiged to detiver flow that fquale or exceeds
Hhwe deatgn Dowrate weed an the thermal hyavaulie analysis of the Reactor
Coolant Sywtem, Analysiw of steady stale and anticipated transients 1o
perlotued aswuwiog the mintmum dewign flow vate, Teste are perforaed (o
“valuste veactur coolant pomp performdnes ‘uring the post core load hot
functyonal testing to verify adequate flow,

laakuge from the reactor coolant pump past the pump shaft s controlled by
the whatlt seal aviewbly, Reactor coolant entering the seal chambers iu
cooled amd callected in cloved wystoms 80 that reactor coolant leakage to
contatnaeit s ensentially sero,  In the ovent of a seal mlfunction,
bustrumentation v the {una of pressure transducers, a flov meter, and a
temperature detector 1s prove ted 1o alerl the operator to a potent1al
jealilem,

Comprnent conling water to the teactor coolant pumpe is not required to
vnwiee (1) the tategrity of the reactor coolant progaure boundary, (2) the
capahibity to shutdown the reactor and matntatn 1t 1o 4 safe ahutdown con=
ditron, o (1) the capability to prevent or witigate the consrquenves of
averdents that could veault in potential of faite AXpoRures comparable (o
the guadebone exposures of T0CFRI00,  Low component counling water flow to
el puap 1a andicated and alavand 1o the control room, The camponent
couliig water flow from the reactor coolant pumpa is senaed by four
Feparate sedundant Cranamitters and low flow 18 indicated and ajarmml in
b control raome L the component cooling water flow fram he reactor
coulant pumps 18 not veatored in 10 mioutes, the system automitically tripe
the 1eactor and the reactor voolant punps could be tripped by the operator
manaally, allowing the ayatem to be cooled down by natural circulation
HQow,  Thevinal Lag s the reactor coolant purp and motor mokea them
velatively sniensitive co loas of camponent cooling water {low,

Fhe veactor coolant pumps, by Jdegigh and field eAPOTIANCE, ATe Dot suee
ceptable to aeal taylore rosultiog from loss of aeal rooling water, The
Teavtar ceatant pumpy are oqudpped wivh four seriea=arranged face ncals,
AL of whaeh are demigned for 2500 patd,  The AP across any one of the
theee matn seals duriog normal vperdation 1w 150 pei, The losa ol any
Siple seal woald tesult oA A of approximately 1100 pat, A seal lrakage
Chamber dtruetanally designed for 2300 paia 1 pravided to collect cone
teolled seal leakage and conduct it to a closed aystem.  The fourth lace
Beral vu provided as an 1ategral part of the seal leakage chamber to prevent
Liquid or gaseous leakage (o cacaping tu the atmosphare, This seal (»
degrgned to operate nopaally against a hackpressure of 29 to 250 paia and
e capable of holdiag apanuwt 2900 pata 1n the atatic condition and during
coadstdown Tollowing fatlure of the three seriegearrang®d main reale, When
Bobdvmg againet 2900 peia tn the statie condition, the sral leakage should
not o exeved the nomwal opurat ing weal leakage,

fhe seals have beea wpecifrod and tectod for 10 minutes of RCP operation
wilhont couling vetor to the RCP seals without incurving seal damages,
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However, fuour teactur coolant pumps with seals of alwilar depign have ben
operated for up 10 40 minutes with no component cooling vater flov, While
there was gowe ducrease in controlled wyeal leakage (to the closed syatem),
the wechanical weals wore subsequently dismantled and refurbished without
tinding major damage, Theierfore, a loss of component cooling water flow to
the veactor coolent pumps for up to 40 minutes 1o not expscted to result
WA cauplete geal latlure,

fn the eveut of an actuation of containmert isolation and subsequont ieole=
tion of CUW, the reactor conlant pumps are tripped, as discuaned above,
resultang 10 no requiremeal {ur component ¢ooling water,

In the event of o bieak vn the reactor enolant puiep suction piping, a high
teverse {low through the pump 18 prevented by the antisreverse rotation
deview, an deseribed an Bubweetion 5,4,1,2, 0,4, In the event of a dige
charge Lo brouk, increased flow through the pump *ende to accelerate the
pump sapeller and flywienl an the forvard direction, A detailed evaluae
Lian of thie wnendent refating to the integrity of the flywhes) {a
presented in Subsection 9.4.,1,4,

LOKERRY Bractor Gonlant Rump ¥lywheel Integrity

Yhe following deaign conditions and material specifications for the fly=
whee 1o are conmtwtent with the reeommendations of Regulatory Guide 1,14,
"Reactor Coolant Pump Flywheol [ntep=ity” October 1971 (ROY,

Yoa.0bh ) Flywheol Material Specification

The waterval wied to wanulacture the flyvhesl was produced hy a process
Phat winiwiéns (lave by 4 commercially acceptable process such as the
vacuum aelt and degasning process which provides ndequate [racture toughe
teww propertaos,  The acceptance eriteria for flywheel design is com=
patable with the safery philosophy of the reactor coolant pressurs boundary
Rteria as appropriate conntdering the inherent design and functional
tequirement di fferences botwoen the pressure boundery and the flyvheel,

i) he il ductality trannition temperature (KDTT) of the waterial, as
obtatned fram the deopwsipht teats (0WTY performed in accordance
with the Specification ASTN KE=20R-0AT was no greate; than 10 7,

The Charpy V=Noteh (Cv) upper shell enargy level, in the "weak" (WR)
direction, as obtained per ASTM=A<370 was no less than 50 ft.=lbw,

A minimum of three Cv specimens were tegted from each plate or
forging,

The mtwimum fracture toughoerss of the material at the normal opepat=
tR Lemperature of the {lywheel {8 squivalent to a dynamic stress
intenarty factor K 0 Cdynamie) of at least 100 KelvTw,  Compliance
was demonnt rated bySaither of the followingt

Y Teating of the actual material of the (lywhenl to eatabliah the
K|r (dynamte) value at the normal operating temperature,
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Use of & lover bound fracture toughness curve obteined [rom
certs on the same type ¢f waterial, The curve was translated
along the temperature coordinate until the K. (dynasie)
value of &9 KaiwiTy 10 indicared ar the NDTT'SE the material,
av ubtained from dropweight tesss,

Fach finiehed flywienl wvan subjected to a 100 pereent volusetrie
ultrasonie inapection from the flat surface prr ABNE Code, Bection
UL, Thie inapection wae performed on the {lywheel after final
machining and overspeed test,

The flyshned 1o (lame cuty ot least 1/2 in, of stock was laft on
the auter and bore vadiy for machining to final dimensions,

fhe flyvhieel was subjezied to a magnetic particle or liquid=
penetrant rxaminat son per ASME Code, Bection 111 before final ase
seably, The tnapection was perforerd on finished sachine bores,
key 1ocumy amd on buth flat surfaces to a radial distance of eipht
in, o4 hoyand the (inal largest machined bore diameter but
Bot dncluding wali drilled hales, There are no atress concentra~
Pions auch as st p marks, center punch marks, or drilled or tapped
holes within esgnt ta, of the edge of the largest flywheel bore,

5.4 0,4,1,2 Plywheel Deaign Criteria

The flywheel 1a desiysrd to vithatand normal opevating conditions, an-
ticipated transients, and the design basis loss ot coolant accident load~
LiRs cambined with the sate shutdown earthquake loadings,

Mhe following eriteria are satiafiedt

a)

The cambined wtresses, both centrifugal and {aterference, at normcl
operating speed do not excerd 1/Y of the minimum specifled yield

strength fov the material selected in the direction of naximum
Nlyvpe,

The dewign wpeed of the (lydiee] s 10 percent sbave that resulting
frm a turbine geaerator uverspeed event, or 14Y percent of norwal
operat ing speed,

The coabined centrifugal and tnterference Atresses at depign speed
are limited to 2/3 of the minimum speciCied yield strength, Design
apeed 18 delined as turbine gensrator overspeed plus 10 percent, or
123 percent of normal operatiog Apund,

fhe motor and pump shaft and bearings can withat and any combination
of norwal operatiog loads, anticipated transients, and the design
bamrt teae of coolant acetden® cambined with the safe shutdown

vary  aake,

Fach Ulywhienr]l wao teated at degign speed, 129 percent of norwsl
vperating speed, as defined in 2,b above,
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{) The Clywhesl 1a acernnible fag 100 purernt fuspiaca vqluné;r&;
wlteasonie inupection, The flyvheel wtor desrably 18 desigued to
alluv sueh inepection vith o sinimus of motor divanacwbly,

Mebodd Reactar voolans, Pusp tostiusent et un

the deavtor conlant pumps and sotare are squipped vith the (aat rusent ation
necensaty for proger operation and te varn of tavipient {aflutes, A
deseription of thy wajor channele follows (eee Pigure 3,1<1), Meanyreasnt
hanaels are yypical for each reactor coslant pump,

Ll Tesperature

LI R TR Hotor Blator Temperature

fach veactor vaolant puap wotor 1& provided with six thetmocauples embedded
bEthe stator windiogs, lnoteation of stator temprature (¢ provided by
the plant conpatey, During initial reactor coolant pump testing, the
higheat reading tharaoeouple i srlectrd for this teaperature meARUI ement
shanned,  High teaperature in detrimental 1o motor wiading insulation life,
andd may be cauued by high amhient temperature, reduction in the cooling air
flow 1o the atator, or tnadequate time delay botween sucerunive starts of
Lhe motor,

Madbhohohd Hutor Bearing Temperatures

High temporatura atares for the oi) lubricated brarings arel

0) aOtor upper gulde bearing

W) Upwor and lowr thrust bearings

¢) Hotor loser guide bearing

High twapevature 1o tudicative of beariog or oil supply probleas,
$.4,1.8.1,) Pump Controlled Bleadof! Temperature

The temparature of the contrellsd bleedoff flow Lo provided, A high tea=
perature condition @ an indiction that the seal nugembly or asal vater
cooler ia not uperating properly,

S 0050104 Bral Water Cooler Component Cooling Water Outlet
Temperature

Tompe rature wensors (TE=1151, 1161, 1121, L181Y are provided at the seal
water outiet, A high temperature condition (& an [ndleation that the
cunler has developed a leak or that the component conling water [lov haa
decreaned,  High temperatures ave glarmeo,

‘;-&;1;5.2 PFreghure

iy Reactor Conlant Pump Heel Prosaures
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fe wtddle, upper and vapor swal cavitios in each reacior coolant pusp are
phavbded with jyvuaure flementa that geanrate & stgnal proportional to the
precaute within Khe eavity,  High and Lo pressure alares Car fe upper
il cavity and the vapar weal cavity are provided,  Veesswre fndication
4 oald thiree 1 alse provided,

AT IR Y Y Higih Froswure 001 Laby Pump Discharge Presaures

Feoasore switehen af pach high pressure ot L0 pump dinchiarge actuate
pedbvatang Lot s aid alarma on Low pressure in the conbzel rooms  In

v event of g fatlure of pam of the oil LLEE pumps, the second ol 1t
poap wurt he atartad, A sepavats measurcaent channel provides a eoatrol
shinal 1o the respective reactor conlan pump eirculty which peavents the
statling ot the ceactor coolant pump +f tosulficient otl Litt pressure
PRERER Aanather weparate wasuressnt channel provides local tndleatton of
pressure o the wtl Lvie pump discharge heades,

boas o dad Heactor Coolant Pump Diffevent 1al Presaure

oo bidepondent i ffevential preasure tranemittors ave provided on each
teactur coolant pump,  The dillerential pressure slgnal o indicated In the
contral vowy A calibration cuvve {n usrd o relate pump &t [lereutial
pressare Lo puwp o,

LAY Cantog Hatn Closure Gaaket Leakage Pregsure

A pressure andivator and pregsare eviteh are provided on pach reactor
cooldbt pump ta monittor the preseure between the double casing main closurs
pasket s,  High pressuyre 1o the cavity beteen the gaaketa indicates leakage
of the toboaid gaskets and in alarmed (i the eontrol room,

EIETN IS T | Fiuw

AN LY Reverse Rotation todicator Bwiten

A flow switeh an the tohbe vil system mounted wear the main thruast bearing
bracket providea an sndicatton that the reactor coolan pump motor {e
turning 1o tiwe reverne direction, This switch caunss an alare in the cons
frol Toua,

$a.00.5..2 Pump Controlled Blosdof [ Flow

A Huwneter 1o uned to smagurs the controlled blesdofl (low frowm the bleade
off seal cavity to the CVCB.  This fnstrusent provides an indicatton of the
flowrai« and anpunciates fivgh and lov flow alarms,

a0 Motor Ciroulating 01l System Flow

A Tubit otl flov switeh 1o provided at the sulet to the lube ofl coolar,

Should the lubes o1l flaw ta the cooter tall balow a predetermined setpoint,
4 luw [lov alare s actuated.
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NN Leyel

A level aenstng tranamitter in eg<h otl veservailr transmite o aignal for
Levol yislication and high and low elaves,

4010909 Yibrarion

Hotar vibration 1o sonwad by a vibration switeh sttached ta the puiep motor
caniig, bacesasve vibratlon e alarmed,

LR Trating and Lowpection

e veartor cootant prensurs boundary Ld nondestruetively ingpacted 4n
requbeed by ASME Code, Bection LI for Qode Claws | componenta, The
tractor caolant pump cantng taapections inelude canplete radiography and
Loquid penetrant or ultvasm, @ capting, The raactor coolant pump receives
A hydrostatic presaure toat An one veador's shop and with the Reactor
Gualant fysteme  ln=gorvies inapection of the reactor cuolant pump pregsure
hondary 18 performed during plant Jufe un decordanes with ASME Code, See¢~
tivn X\,

The reactor conlant punp avaenbly is prrformance tegted in the vendor's
shop over at Joast the normal operating rangs {n accorvance with the
Rtandards of the Hydraulie Institute, Tests also demonstrate the ability
of the veactor cootant puap to function under variour opsrating conditions
gpect fred, Testw vomsanly prrformed are hat and cold performance and
stavi=stop cyclinge Vibrat iong are monitored at several places on the

reactor coolant pump durisne vhop teatieg,

the coactor conlant pump motors undergo a "routine" test in accordance with
NEHA MG<l. Thiw tewt also confioms that the motors are within their Vibra«
tron Jumtta, Each motor 19 tested further by bheing used as the drivey for
the veactor coolant pump assemblios during the pump manufacturer's shop
lesliog,

fo the greatest extent practicable, all conditiona of naraal aperation of
the reactor coolant puapa are daplicat s during testing,

The reavtor ceoltant punp flywhee! ingpections and testing are Jdeacribed in
Subsection 5.4.1,.4,
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Syhyd SYSTEM GERERATONS
M) Puplin e

cusi dwe dluga gensralora dre desigavd b tranafer 2970 MWt friva the Regor
Lar Gondamt civatom to the Hupn Stean cpstoa, producing approxinately
Hhoaoh a ® Ph/h o B pata saturated xtmam, when provided wilh 438 ¥
Tesdwator . Hopsbare aeaaratorn and atawn driern in the aholl wide of tpe
“leam goucraloar Limit the apisture cootent of the ateam to 0,20 wtY doring
nopadal operation at full pover.  The «teas generatoy Joairn parametlers are
bintad in Tahle H.4-2, fhe aleam goneralors, il!t'“l(”llp( the tUbQ!. are dae
ndgned Tor the Reactor Conlant System tranaients Linted 1n Subasctinog

By ba) Ao that the cade al towabie aress Limbta ive oot exceeded for the
Specitind nuober of eycles, AL transients have beon entablinhed baned cq
sopmtirvabive assmptious of npervatiog eonditiona in conaideration nf aup-
pertive wystea dosign capabilitios,  The wteam peneratora are gapable of
sudtainim tim following additfopal deafyn trannient s without exceading
vonde gl bowable atvans Timita)

1) ten negondary sple hydrostatj¢ teats with segopdary #ate prosaut (ged
(o 1290 para with the primary aide at atmospheric preanvra,  The
atonaum whell side temporature tor thin t6nt 18 100 F,

fwo hdred wicondary awdo loak teatn with the seecondary aide proa-
furiaed fron Q0 pata to dewign pressura, with the primary nide
proesurized so that the tube di ffevential preasure {(nocondary to
primarcy) does not oxeved 820 pai (tont eondition).  The negcondary
fide tempsratura shall bo 100-200 ¥,

Fitteen thousand cyclen of alding 40 F (eedwater &t 000 gpr 1o oach
of the qtoan generators through the main teadwater uoasle when at
ot standby combitiona (hormal condition), The basin in newdnal
operatiag contitionn ansuntg Intern ttoant feading of the ateaw
ADNBELLOT S,

Bight wyclen of adding 40 foadwater at 650 gpm to each of the Alean
yeherators aftor a loss of norwal fe~dwater. Thin foedwater flow
may be introduced wiitle the secondary aide ia Jdryt at 610 F and
Atmorphieric presavie,

Four tuousand pressure tranaionta of 83 pai dcrona the primary
divider plate 1 sither direction caused by starting and atopping
tedactor coolant pumps Cneraal eonditien).

Soh.200010 Bteam Generater Materiala

the preanuroe boondary sateeials uned tn the conntruct yon of Lhe stedn gen=
erator are fiated in Table 5.2+3, Theae materials ara in aceordance with
the ASME Code, Section 111 plus gode case interpretat{ons at ageel fied in
Bubiav tion 5.2, 1,

The Code Clans | eomponenta of Lhe 4team gonsrator meet the fracture Lough=
Nesa riqarteuents of the AEMS Code and LOCER3D, Appeadix € as discusaed {n

Bubsectvon %0, Vol Fracture toughaena data [or the Ateam generator ma«

tevials o precented in Tables 3,28, %,2-10, and 3,212,

H.4- 10




§1,3= FSAR

During Canal aeneably amd shipment, (e atese RONLTALDF prima . ung w4ora-
dary sudun are brought to 4 atate of cleaniinean eonsintent » th the 10
of the Thuid wyetem /n (ntevfacen with as daweribed in Buyhuep® LITEE B
I addition, the interior of the stegin wenrratnr (n protected o pro.
bag with an [nert gun during ahipment and (nterim storage, €. 4n)ien
durimg eonntruetion in discunsed (0 Subnect {an 2w VA,

Fhe chemistry contral and enrraainn contral offact jyenans of Lthe woy oo
Ride walar An discunned iy Submection 10,),9,

Wahiohh? Steam Geuorator baauript {on

Mo muctoar steam aupply system wtiliees tvo wteam gouaratara (¥igure
BA0) Ao vranaler (08 heat generaled an the Reactor Ganlant Syatem (o the
MEEAALTy HyNLame TOe deaikn paramsLera [0F the ALea0 KEARFALOFA Ave Hiven
iy Table §,4%2,

The Rteab penerator (8 4 vertical Ustuhe hept exchangor with the roagtnr
coobant on the tube side and the secondary fludd on the ahell sida,

Heactor ennlant enters the wieam gensratoy through the 42 inch 1D {nlet
noealiy Lo through 34 ingh 0D 0,648 sach wall Ustubens, awd leaves
Chroupgh tws 30 tnch 10 outlet aozslon. Dividur plates 1aq the lower head
Atparaty tue anfet and outlet plenums,  the plennms are carbon ateal wiih
Alatndess steel clad,  he feactnr ennfant side of the tybe sheat in Ni~
Cr=Fe ¢lad.  The Ustubes ara Lugonel 600 EMPOAit jon,

fhe Mtead generator contatne 8411 Ustuber for heat transfar Xor primary to
seonadacy water,  Fach tube 18 expandod into the tubo sheet mo that there
L8 a0 viide of crevices oceurving alang the antire lrngth of the tube sheet
intorface,  The tuben are alno welded to the Ni«(reFo allny glad on tye
reactor ¢onlant surface of the tubasheet. The tube to tuboshent weldfag
conformm with the requirenepts of the ASME Code, Sections [1Y and IX, Sup~
et for the tube bundlss wre of the ey, erate type.

Feedwster outers the atean genevator through the tecdvater nngsle where |t
in distribated via a feodwater dfatribut (oo ring.  The fenrdwater ring is
conatructed with discharge noaeles siich are sopfigursd in the intm of a
"M Thowe nozzles ave weldod to (he top of the riog and attached to tha
Apargers ar the bottwn of the ring,  These "C" (uben i roct the teedwater
Llow away from the ahela,  Thiw eonnt ruet jon greatly reducon the rate at
which the ring drafon, helping to provide anmuranes that ! he feedwiitor ring
romainn tull ol water an long ae there in (eedwater flow vhen the level in
the ateam gonerator dropa below (e feedwater ring. :

fhe downcomer in Che slaam ganerator (8 an annular pannage formed by the
toner surface of the stedi generator ahell and the eylindricul ahell that
tuclonen Lhe vertical letuben, Upon oxisting from the bottom of the down-
Cowmer, the megondery (low yn directed upward over the vertical U-tubes,
Heat trannferesd from ()2 primary side converte a portion of the fecondary
Hlow tnto steam,
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Upon leaviag the vertical Ustube heat transfer surface, the Ateam=water
atkture anters the cantrifugaletype meparatora, Theae impart a centrifugal
mOtion to the mikture and anparate thy water particlen from the ateam, The
water exinta from the perforatey asparator houning and combines with the
tewdwater to ropoat the cycle.  Final deying of the steam is wceomplinhed
by panaage of the atean thisugh the Gorrugated plate dryera,

fhe stoam genarators are sounted on tearing plates whi.ch allow controllead
Fateral motion dws to thermal expansion of the reactor enolant piping, Key
ftops wmbodded 10 the concrata base limit thin wting in case of a reactor
conlaut pipe rupturey  The top of each unit {a restrained {rowm sudden
tutaral wovenent by keys and by lrordic anubbers wruntad rigidly to the gon-
vrete atructure,

fhe ateam geavrators are Ingated at a higher elevation than the rveactor
VeRHel  The elevation difference creates natural circulation gapability
sutliciont 1o ranove core decay heat [ollowing eoant down of all reactor
sonlant pumps,

Uverprennure protection for the shel! aide of (he ateam generators and the
AL RLean Bine up teo the inlet of the turbine stop valve ia provided by 16
Clangud sprang, loaded ASME Cnde aafety valves which discharge to atmna~
phere.  Overpronnure protection (s discusred {n Subsestion 9,2,2,

5.4.0.1.) Bteam Gonervator Tuboa

fhe ateny genaratora are tubed with 0,750 insk OD by 048 wall tubes, The
tuben are fabricated [rew Tnconel 600 to {nayre compat ibility with both the
promavy and mecondiry watera, The dea{gn incorporates a4 general corroaion
allawance that provides (or reliable oparation over the plant deaign iife~
i,

Localized corresion has led to steam genorator tube leakage in nome opcrate
Vi reactor planta, Examinition of tube defecta that have resulted {n
toakage han -hown tnat tuo wechaniama are primarily responnible, These
Iovatiadd corvosion mechaniama are referved to an (1) atvond sea{atad
saumtic vracking, and (2) wistage or beavering, Both of these typea of
LOTroRtan have been related Lo wtewn generators that have operated en
phosphate chemiatery,  The cauwtic Alroar corropion type of failure is pra~
Cludod by contraliing feedwater chemiatry (o the specilicatfon limits ahown
Lo Subsection 10,350 Removal of aolida from the segondary side of the
steam generator (o dincuased in Sabasetien 10.4,9, Localiged Wastage or
beaverang haa boen etiminated by vemoving phoaphaten frow the chem{atry
sontrol syst édiy

Volatile chemiatry (digguanad in Subsection 10,3.5) haa besp Ruceeanfully
used an Al CE ateam gonoralars that have gone falo operation alnes 1972,

a) Tobe Wall Thianwug
The denign ateady state and tranaient eonditiont npacified in the

desapn of the steaw genvrator tuben are diacusasd in Subrect inn
Faobobe A teasat 0,012 inchen of excenn material fa intentisnally

5.20"]2
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Providul io aceoumndate degradation of tubsn dus to pormal unlform
¢orvarion that mey oceur during the wervice Lifetime,

Dot gy

A nuwber of oparating plenta have exporienced & enrroaion phennmenny
kiown as "denting",

Bantiog ia “aunad by the wicontrollad esrroaton of carbnp stesl Mip=
poert atructure aurfacen murrowndfng a4 tube, A’ the uncontralled eore
roston of carbon wtenl takas place, the original base metal (iron)
18 convected to nonprotect lve magnetite (Fe 0,1 renultivg in a
doubling of volume (1o, twice the voluma of the orf{ginal base meral
{8 accupied by the metal nxide), Bacause tho Magnetite i# non~
protective, the buse metal continuas 1o gnrrode, producing large
Incalised goncentratione of metal oxide, The expanled matal onide
OXETLN pressure on the ateam generator tube and the Rupport .  When
prossure in the tube/tube aupport annulus becomes auffinjent te pro=
duse yieldiog in the tube wall, denting vesultn,

Exparience (rom opevating Ateam gonaratora and laboratory tenting
has demonntrated that two conditinna are required to fnitiate dente
g}

1Y The orijginal clearance between the tube and the aupport muat
4 211;.,3&3‘! with 4 porous daposit (i which bulk vater

cail ke concintrated.,

The bulk water belng copcenteated must have enndepser leakage

bEpur i ies that produce acld sajybiona, which in takrading the

cAfboi slee] af fhe Aupport teault in the (emation of 4 nonpre-
teetive fail of adunstite,

The potentidl for tybe denting has beep reduced in the 8t. {ygis

Unit 2 sfeam grnoraters by the inalaltation of g antivibration sup-
pore dystem (hial Jdoosa not use drilfad Mupport plates, Suppniié of
Ve i type, "euy craten, have beeit utifj4e6d to soms bxteat {n all
VE aupplled commercial steam gonerators within the inited Rtites,

The egw crate ayatem reduces Busceptibility to tube dénting by pro-
Viding [arge? glparagedn and increanad fliw dres around the tubeu,
80 that the «fhdidliced between the tuben and their RUPPOTLA dre leas
Likely to bocows jlilgged by earranion preducta,

St. Lutie Unit 7 diga g full gy crate support ayaten (gl supﬁart
plates have bevan eliminatad),
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Potentral Btfacta of Tubu Rupture

The steanm generator tube rupture incident Ia & pantrtration of the
barrier between the NCS and (e Main Bteam Syatem, The intagrity of
thia bacrier 4 signifrcant trom the standpoint of radintegical
nafoly 1i that o leaking wieam penarator tube allows the tranefer f
reacior voolant 1nto the Main Btesa Bystem, Radioactivity contained
In the reactor conlant vould min with water in the ahell side of the
affocted stean genarator. Thia radioactivity would be tranaported
by ateam to the turbiune and then to the eondenner ot directly to the
vondenner via the Stews Dump and Bypann yatem, Noncondennible
vadioactive ganes 1o the condenner are removed by the Kain Condenser
Evacuation Byatem and discharged to the plant vent. Analysis of a
Muown generator tube rupture ynecidont, assuming conpleate Reveranes
0f a4 tube, 1A presented 1n Boction 19,6,

Experience with wav lear steam gansrators todicates that the prohas=
bility of complete meverance of a tubs is remote, Tho material used
to fabricate the vartical U<tube 18 a NieCreFe allay, A doubla=ended
rupture hadw aever oveurrod In a stean ganerator of this denign, The
mire prabable modes of farlure, which rasult in smaller penatrations,
are those pnvolving the occurrence of pinholes or small cracks in the
tubos, and of erack= 1n the seal weldn between the tubas and tube
mheat Detection and control of st an genoevator tube lenkage in
dencribod an Subsection %,2.59,

Compasition of Secondary Fluid and Radiological Conniderations
Raioavtavily conneetion 1n Lhe aecondary sida of Lhe dteds atigrator

18 depondant upon the activity level of the Resetor Conlant Syntam,
the primary to secondary lesk rate, and the opacation of Lhe Steam

Genurator Blowdown Syatem.,  An evelualion of nhell side radiocactivity

toncentration I8 given in Section L1101,

The revairculation water within the steam genaraiors containa volatile
additaves necansary for proper chemistry eontrol, These and other
vhemiatey conmiderations of the Main Steam Hyatem are diacursed in
Hubrection 1041,5%, '

Matertals uned 10 fabrication of the ateam gonerator ara not affected
by the radiation lavels and doses rasulting frem operation, Although
radiation levels are mignificant for any interndl meintenance opera~
tions, proceduren and oquipment have been developed to minimize
tAdividual personnel exposure during these operatinna by alloving
rapid paapletion of individual maintenance ¢perationn,

i)

Thie preaeryics and 1 gBFYICe Inapeclion programs are developed to
vomply with the ASME Coda, Bgelion XI vaquirements as appropriate,
Lo peruwit examifNations of the nteam gencrator Code Clasn | and 2
camponent parta, including the steam ganerator tuban (refer to Sub-
fechion 5.2.4 and Section b.6),

§i§f§§
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The in=aptvice inspection program of the stem gennrator tubes 1
davaloped 1o comply with Appandin (V of the ASKE Code, Bection XI,

1Y The yrogrem parsmeters comply with the guidalines recommonded
in Regulatovy Guide 1,8), "In-sarvice Inapection of Pressuris ¢
Water Reactor Stoam Govnrator Tubws”, July 1979 (R1),

Tha progran examination sethod, 2quipment and réporting re-
quiveents comply to Appendin IV of the ASME Coda, Baction X1,
The program parwmeters governing the ceiteria uaed for tube
Inapoction, inapection intervale, and acceptance criteria
Concduding plugging Limitn) are tncluded 1n Technical pecifi=
vatione,

4.1 REACTOR COOLANT PIPING
Sl Deutgh Banin

The reactor coolant piping 1a denigned and anwlysed for nsrmal operation
ad all tranasenta dincunsed 1n Bubsection 3.9,1, Loading « mhinationa and
plrasa vriteria asaociated vith {aulted conditionn are presentud in Sud=
sevtion 9.0y In addition, certain noxslas are subjected tn locai tranae
fonts that are 1ncluded 1n the deniga and analyaia of the arean affected.
(rarmal wlooven are inatalled in the aurge nnszle, nafety injection noa=
alen, and charging noszlen to accoamndato these additional trannianta,
Priviipal parametera are linted in Table 3.4=), The ASME Code and Addendas
the diping 1a deaigned to 1n apacified 1n Rubsection 9,2.1,

In additvon to being apecifiad an seismic Catagory 1, the following ad-
ditional vibratory requirement ia apacified in the engineering mpecifica~
tion, The various piping annemblies are denigned a0 that no damage to the
equipment 1a caused by the f(requency ranges of 14 to 15 He and 70 to 7% Hs,
The fraquency vanges account for mechanical vibratory excitation of the
reavtor cooiant pump and ispeller vane pasaing pressure variationa,

5.4,3.2 Descr:ption

Eavh of the two heat tranafer loops containa five aectiona of pipe} one

A2 tneh anternal diametar pipe between the reactor veasel outlet nozsle

did stean generator tniet nosxle, two 30 inch internal diaseter pipen

from the ateam generator's two outlet nozsles Lo the two reactor coolant
puap suwction nogslen, and two 30 inch internal diameter pipes lrom the
reavtor coolant pump discharge nossles to the reactor veassl inlet nossles,
Thene pipen are referred to an the hot leg, the suction legn, and the cnid
Legs, renpectively, The other major aection of reactor coclant piping is
the surge lioe, a 12 soeh schedula 160 pipe betwsen Lhe preasuriser and the
hot leg 10 Loop 28, and the wpray line, a & inch Schedule 160 pipe ot the
preasurizer reduced to two ) inch schadule 160 pipes betwean the 4 inch
proe and each cold leg 1n Loopn 281 and 282, Arrangement of thia piping

& furthor demoribed 10 Subsection 9,11, ' ,






