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�I-2 P��T �ODTFICAT!ONS 

FOR ACHIE'.'I�G COLO SiiVTDO'-<":"�• 

:-t".AY 1979 

*:-his report ·o�as prepared based on lnfor­

::Jation a•Jailablt! to the staff prior to the 
plant being �laced in a natural �irctJlation 
�ode of coolin� on April 2i, 1979. lt is 
expected th.1t certain plant chang e s  diff,�renc 
than those described herein may result and 

�ill be evaluated in a subsequent report. 
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l. Background 

In order to bring nn-2 to a cold shutdown condition, modi fica tiona 

will be made to various plant systems in phases to be carried out 

over a period of the next fev weeks. These modifications will 

permit � gradual transition from the current plant operating mode 

to one which provides a stable long ter= cooldown mode of operation. 

The first planned modifications will be made in conjunction with 

the transition fram forced primary coolant circul�tinn (by the 

reactor coolant pump) to natural circulation through the core. 

To accomplish natural circulation, the aecondary side (shell) 

of the steam generators will be operated vater solid. Water vill 

enter through the main feedvater ring and exit through the main 

steam line. 

In order to provide for water solid operation, cert4in modifications 

to each steam genera t or secon..!.::-y f!cow loop will be required, The 

design of modifications to steam generatnr '"B" has •ccouated for 

possible contamination as a result of suspected tube leakage in the 

steam generator. 
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To �a:k�� ores 1urc control capability �� the �rl�ary \Y!oteM durin� 

r�atural : i r :'..llation, a new ::�ressure: control and r":keup tystem will 

be orov i de d. This svHem is essential in the event of loss of pressurizer 

�ea:ers and !�vel indication. Criteria and procedures for letd:.wn and 

011er;:�ressure control of the primary system will be established prior to 

g�ing int� t n i , mode of operation, 

3ecau\c ;,; su\oected l ea l.:age in �ne existil'lg olant decay heat re::1ov a l  

;:�roYide as l eak tig ht a system a s  possible. Also, a n  additional tkl d 

.-noun:ed decay neat re . ..,o11al train ·..;ill be connected into the e:cisting 

system as a oackuP. Connections will be provided to the n� train for 

a ��s�i�le additi�n of a dedi cated decay heat r�mo11al and cleanuP s ystem 

l:cated in ;:sown permanent structure. 

r., facilitiate ea rl y comoletion of design and inuallatlon o' these 

'SIIStel"l m�di�ications, system functional capability Following a seismic 

I� a seismic ev�nt s h ::�uld occur 

'lei':'IO''ar Svstem and .'leactor Coolant Makeup hste'TI -:ould bl• uud to remove 

c::�re decav heat and contr'JI primary sy!tem preuure as necessary . 

More detailed descriptions of these modlflcatlans 1re included I n  

• 

. 

• 
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! ) 01!'1 i qn CMc��t 

- J -

��� �o!C:lnJar'' side ?j:' :�e steam ser-erator A in a :losed 1:>?0 

The tube 'Side ,, 

t.:l� t�c river and returns it to tMe mec�onic�l draft c�oling 

?·�visi'""-'5 will be made f'lr svster:� f)ressur!! and e"oansi?n 

sl"lel I and ::� ,;�r.,r:;e" SU?!:)Iv as e ore�surized surge tanlc, 

aMd c!'1emi:al addition caoablllty. �or tMe initial ;:�Mue ,, 

.,neratl�n. all valves, will be manually ooerated and 

:r�s:�u�"�entati:>n will !')l''l•,ide local read out. 
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1 iqu id into the orlnarv system In the event oF st��n generat�r 

tube leakage. 

2) Mo1ifi:::ation 

This s.:hel':'le will lnv�lve installation oF a ne-. ., high pr�Hure 

�rain �ons i st i ng ol a ouno, heat e�chan�er, valves and �ipin� 

connec�ion to the rT�ain steam lines and the condenser, and to 

the ro�aln feedwater I ine between the feedwater pumo and Jr'd -stage 

f"!edwater l'leater F'\J-J•6A. Horizontal runs of !)!ping will be 

suooorted 1�r �tati� loads and secured to suo�ortln9 structures 

to orevent lateral �otion, Vertical runs of Diping will be 

secured to oer�ane�t structural �embers as required. Additional 

oil}ing wilt be re1uired 'or the surge tank Ord o;taqe Feedwater 

�ea:e� trains will be broken and caooed , ,,, 

Jul':'lner oipes will be in•talled between,tl'le e•isting �uclear 

Services �lver Water Svste� (NSRWS) tl'le e•isting Secondary 

Se r -, ices FUver './,He" S·,ste!!'l (SSRWS) to nr":lvide C:JOI ing water 
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All piping c�nnection� will be welded. The5e m0rlifieatlon5 

are exoected to be como l et e d and the sv5tem ready '�r ooeratlon 

bv t he middle ,r l�ay. 

)} Svqe"15 Eva l uat hn5 

. 
natu r a l  : l � : ulat ion throu9h t�e r�ac:�r :?re. A l l  re��lred 

madi'leat:'Jns ·o�i l l be Made to acc:o�olish this _::)uronu. Tl'lls 

svsteM is C:'lmoletelv indenendent and separate fr�m steam 

ge.,erator "9" dur i ng all Intended modes of .,naratlon with 

the ltlllceotion that the lluclear Services River \olater Syste�t� and 

S!!c:ondary Servi ces Alver '.Jatel' System will he shared by �:)th 

IJoo� ?f steam generator cooling, 

�,wever, • single ac:t i 'le failure within the svttem will 1\0t 

eirculation perfor�nce), 

w i ll or,v i de a�eouate c,�11"9 battd on an '''�ed �.,, load 

of ):J-.: 1_,6 Stt.dh• (II!CP o�erUitHi • � M'J0'4L OntrUII'Iq 

'll' 3 (.J 

• 

I 
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Sv�tem 

� . 
Stea� Gdnerator A Hod1f1td System 

Ooeratl�g Co"dltl�"' 
L':lcati':lr<� P��uurl! (:lslg) Temp, (0F') ,.,� (gp�) 

Ogtfgn 

Prt:uuf! (p" lg) 

New ?·..r,.,o Suet ion 500 
iNew Hut E�tch. 
Jisc�. Shell Side) 

;;ew Hea� � . .,c!'la�'oer 

Su<Jolv (5hell si:e) 

SSRW Sunolv to NP.W 
Meat £.-c:."'a"9er 
(Tube Side) 

SSA:W :tet·..rr, , ,.,,., 14� 

Heat £,chan�er (Tube 
s; •• I . 

valuet. 

1�0 

100 
100 

1 :o 

12) 

1000·5000 
JOOO·SQOO 

ROO 
600 

�lO 

150 

1�0 

The snort and ''"9 ttr� conctDt 'or water ''l i d  oaeratlon o' 
jttl� ��nerator 9 �lVI been :,,,,,,dated, Ont c'nctnt will bt �t llllt4 . 
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sidl! (5he l l  side) of thi� l"'ew hut tltch•"9'" wil l be cooled by the 

s�eondary Services Cl�sed Coolln9 'Jiter (SSC\1) '""�t� which Is , In 

;�itial ,na,� of ooerat ion, a l l  ...,,!ves w i l l be ��nuallv operated and 

2) "'?ti! , j , t : .,., 

T!ol i t  sc"e�:�c .. til : , .... ,,..,. ll"'tttllotlo" o' a n.w .,lgh �reuurt 
U.tl"' :o.,•lttln9 o' t :tu�"�tt (I.Ta:.'•.l), ;out e•chafl']t' (LTS·�·I), �tlvtl 

203 OiO 
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f�r St�am �ene,at?r A modl,lcatlont. Additional olalnq will bt 

'�1uir�d , , , t�@ tur9e tank ()rd stage ,f.edwate; ��•ter �-J·68), ch�lcal 

':�.,,.eet io,t wi II �e made U t.,e t•IU lnq teCOMitY tet•1lctt etoud 

e,oling wfter tvtte� swoplv and return lines '�' c�llng the theft 

Jumper pipes will bt lnttalftd bttwttn the ••lttlnq Nuclear Servlctt 

s .. ·.u"' t' e?ol t�e tube tide o' the Stcondery Services Clo"d Cooll"9 

'Ill vet. 

All 'ioina connection• vi11 bt vtldtd. Thill eoditicationt 

are e•oected t' �� ''�oltttd tnd tht tvttem ready ''' ootrttlon by 

• 

• 

• 

• 

• 
• 

• 
.... ..... 



"
·

· 

• 9 • 

The svttem dulgn u prooosed wll-1 ll'lett the t�eceuary 

seco�darv \Ide requirements for decay heat remav11 with either fa,ced 
�, nat�ral circulation through tht reactor core. All required modi• 

�odes 01 ooerotl�n wit� tne t1Ctatlon that the Secondarv Servl�tl 

M�ever, 1 tingle active 'allure within tht system will not comoromltt 

natu�al :lr:ulatl�n o' the orl�ry tvttem 11"1 that the secondery cooling 

looo O•u·:»uq"' ttum generltor "A" will continUe U operate (set ttaH 

r�� ,,,_,,,,, Dredieted through each a' tht heat •�ch�ngtrt will arovldt 

•deQuate cooling bated'" an 111�ed htlt l1ad o' 10 • 106 9tu/hr 

(•CP 'ceratln9 •] MWOH), Ootratlng otrfor�nct and dtslgn olrl�ttrt 
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Sv5tem L:�c:at ton 

New Pumo Suet ion 
(New Heat Exch. Oltc:h, , 
Tube Side) 

··� �ut !•c.haiH]tr Suo..,t•, 
(Tucr. Si:!e) 

SSC'J Su!)ol·f to �·� Heat 
£,:�anger (S�ell S i de) 

g.:'J lill!tUrM , , ,  NN 
Heat E•changer (Tube Side) 

�s�:.J =-.eturn ' r om SSC'.I 
Heat E�c:nanger (Tub� Side) 

,. ' 
:.-

• ! 0 • 
"k • 

Steam Gtueracor B Modified Syatem 

OperatiMg CoMdltlont 

Prftsure (p2� Temp (0�) Fl?w (apm) 

670. 1�0 3000·5000 

500 

670 

�n 

ISO 

100 

100 

.. 

10� 

1 :!i 

12 

�9 

, ,  

]000·5000 

P\oii"''D l!'lln, 

JCOO·S�:) 

40?0 

�000 

5000 

;,..,,,'"', •• ., ,.. i& llltld : ..,  T•�lt I, 

2c � 
J . .1 

p,.euu,.., <e• r gl 

flow 

qoo 

600 

ROO 

.,� 

•' 
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A soecific concern that we have IJddressed In our review Is the structural 

adequacy �f that portion of the Haln Steam piping sv!tem which as In• 

coroorated Into the OTSG cooling system will contain solid water In 

I ieu of the oressurlzed steam for which I t  was designed. Components 

in rhe system will not experience any significant dynamic loads. Special 

;�recauti�ns will be taken durin� initial filling and startup or the 

svstem tj minimize the potential for water har:mer. Loads that will 

be exper i enced include pressure, deadweight of water, and thermal 

e�pansion. Since the system will be operated at a maximum pressure 

or about half the design pressure of the piping and its maximum 

ooerating temperatures will be considerably lower than the design 

t �mo�ratur� of the ma i n steam piping; stresses resulting from these 

loads will be minimal, 

A�ter ass�mbly and prior to initial operation of the plant, the existing 

o i o i ng was hydrostatic tested and at that time was water filled, Thus 

the oioing and its suooor�s have b�en demonstrated to b� ad�quate for 

the weight of the water. 

In o r der to minimize piping deflection, the licensee 

hu sp�cified that selected spring han9ers be pinned: 'Je concur with 

01 G 
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• 

. .. ,., 



• 1 2  • 

- -

lr should be noted that all ASME Section Ill CL. 2 eom�:�onents used I n  

the cooling system were designed for seismic Category I service. How· 

ever all �� these components, both those that are part of the original 

TMI-2 Haln Steam and Feedwater piping system and those obtained from 

other nu�l ear si te'io to be ine:)rOorated into the OTSG cooling system, 

are being utilized iM a system with different response characteristics 

�rom that for which they were initially designed or are operating with 

a fluid media different from that for which they were seismically quali· 

fied, i.e., some components designed for operation on steam during a 

seismic event as opoosed to water filled as in the present system. Thus 

because of these differences Fr�m the original seismic design requirements, 

which can � f f e c t  seismic resoonse, these component� should not be considered 

s.e ismi c�l l y  qualified a'S installed in the proposed co,.,llng system, solely 

on the basis of their original qualifications. Additional work would 

be re'.luired to evaluate tMe seismic caJ:)abil ity of these components 

for this at'lplication. H-JWever, seismic capability of these system 

modifications is not a necessary acceptance criterion; therefore, no 

additional seism i c  eva l uation of thi� system is planned. 

£·,a l ua t lon Conc l usl�n 

'We ha•1e concluded that the Licensee has specified co,.,oonents designed 

and Fabricated in ac:ordance with ac:eotable industrv cod�s or stan· 

dares and wi I I take into account the loads associated with startup, 

testir9, o!!nd the planned system o�eration. 'l r -� ' J '• 

r· 1 •·1 tJ i I 

• 

• 
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The use of c::JI"''ponent s  that ar�J in conformance with t hese criteria 

or�vides adequate assurance that struCture! integr i t y  ,, ti-le OTSC 
"A" and ''8" cooling system w l  I I bP. maintained, 
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Teble I 

C::>moOI'!ent Oeslol'l Structyral InFormation 

:�.J,.,O'S A t 9 Svs tem 

�SME Section I I  I Cl, 2 

��!is� T · .: :r�. :·�re • );oor 
)�si?n Prr!ssur� • 7·?'J ::>'Sig, 

ASME Section '/Ill 
Oe5ign Pressure: 150 QS iO 

600 psig 

ASHE Seeti�n I I I  Cl. 2 

(tube side) 
(snell side) 

��si9n Temnerature: 

O"!si9n P�essure: 
J�QO� (B�th Shell and Tube Sides) 

675 osig ( ube side) 
200 osig (shell side) 

S!'c::>ndary Side ASH£ Secti?n I ll CL. 2 

=i::�ing • AI�SI 811.1 
Mi-se, iotnl.(.5 • .t.SM£ Seetl:�n VIII Oiv, I 
1/al·l!"'i - ;.:t$1 Bt6. 5 and 316. )4 

�.:.:._�:....:.:!:'1\e" �Jol!cl. .,,r.,., ?utslda p"�i!i"':."'l!�t �"' S"'" I"''JII'I •aaoot 

��:...:.:.:._ : .. .'�.:.'.ll 
;.�.·�: S··c.�i'ln ' I I  ,, . �� ' .. Oi9 

• 

I � 
II 

• 

" 

• 
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Modifi.:ation of Ste,am Cenerator "A11 and Steam Cenerator ''9'1 lnvoJves 

The new e qu ipment will be I nstalled In the north•west end 0' turbine 

!luilding at ele•�o1ti:1n 2?.1'·8", behteen eolumn lines TJ and TK I n  

Thi! de!ails of the ec:uiome.,t i� oB f�llows: 

sla!l is r.,ur 1ut thlek, with .JJI I rebers at 12 In, s::�aclnq, each w1v, 

., ., ,,,,_ ... . 

� • �. ' -J • 
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s�uare ��ot oF the area r, 9� �ios. Sin�e t�e heaviest �lac! �f 

�io�, wnieh when distributed o�er the ar�a of the supp�rtin9 saddles 

�� " l.r..67' " .67' • 6.1 SQ. "t) d-,1 iv'!'S the head '::) ':he Fl,o;. ,,. 

:.,e l·Hid. The analvsls wu Q'!r1orl'"led ,.,,. the dead and II•1P. l')IIOS onlv, 

u��er stati: :onditions . 

. Je have oncluded that the 1 icenue hu perfor"''�td his ,analysis In 

�')di'ication will oerfor� their Intended function, 

!. t(•diatlon Monit':lr (·� 'B' only) 
2. \.oo:>o ' ' ""'  Indication• 

L Hu.., Generator Hut ••changer, Shell �Ide T�t�oer'atl.u·e • T1, 

("'A ?nlv), T 
out 

t., l<tt.tt ••c!'l•"1'"· Tu!:lt Sl�e fe,.,aerat..,re • Tr,, T'lut 

; , 

• 
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c-,ntr:;,l room alarm' will be provided for radiation .as a result of high 

S/G �ut4leaka9e. F':Jr initial Installation and system operation, only 

local indication will be available mour'lted near the sonsors in the 

tur�'•ne �ulldin9, Similarly, all controls will be toea' 

S/G leakage into tne cooling !:;)ops is to be sensed by victoreen model 

�SS area �onitors straooed to the piping just down stream of the tie-In 

to t�e �ain steam line, Looo flow rate is to be sensed by 2 (two) 
barton model 200 differential pressure mechanical indicators across 

a single oermutit or
"
ifice elate. All new temperature sensoro;/lndlcators 

thermo�eters. Looo pressures are to be sensed by ashcr�Ft 1279 (bourdon 

�vstem) M�chanical pressure gauges. Tab!� I provides additional 

i�strumentati�n characteristics. 

T�e �yste� de�ign criteria include the requirement t� �r�vide c�ntrol 

and sen,or read-out to t�e main contr�l room on an expedited basis. 

Ju� t' t�e time constraints placed upon Initial syuem operation, we 

find the above design criteria to be accePtable, The specific details of 

the design associAted vith providin� control and sensor read-out to the 

control room have not been develo9ed at this time. 

;;. 
• 

• 

• 

. -

I 

j ! 



"' 
'---, 

' ...., 
--
!"""· 

. -
--

VARIAOlf 

S/G "H., l�al..a9e 
(pri .... u-y lo �ccon.Jary) 

l•lOI» Fir-.., 

Totdl fhw 

. tleat [·tchan9er 

Shell Side. Temperature 

Tin. T,.ut 
Tube Sille. T1�erature 
T;,.. lout 

t"--ll Pro��sure 

Suet Inn and Dlschar�e 

loop Tt:mperature 

loop PreSStlre 

-� . . ... . . . • 

. - . ·.s.._.: _ _ ..,....,....._" __ �- - --�==----

�·B" COOLIIIC lOOP - TABLE I 

SEIISOR TYPE 

Srrap-on 9alrlua Uctccrors 
Viclnrcen 

Orifice PI ate-Permul it 

Bimetal I ic 
Thermometer-Ashcrnft 

Bimetallic 
Thermometer-Ash�roft 

Bimetallic 
TI1ermome te r-Ashcroft 

Pressure Gauqc:s-1\shcroft 

Bimetallic 
Thermomc ters-Ashcroft 

Pres.sure Ca•Jqc-Ashr.:roft 

_ ._,_
_

.,,_____ ......... �- - -

LOCATIOII 
I mnnltor <>ll r."istin9 m.Jin sto!olm turbiroc 
bypdSS hc�Jdcr ("A" loop only) 

2 moni r nrs nn 
eJo� lstincl u1ain 

new p ipe just dnwnst rcan1 of 
steam header ("B" loop only) 

1 lodicat•HS in new pipe just downstrr.<M 
of cxistin<J main stean header ("A" lonj•) 

2 indicators In nrw pipe Just upstream 

of existiu�l ecc.Jwater header ("B" loop) 
In new 1•iping ju'<t off maiosteam header 

At heat cwchaniJer 

Ar heat c .. chan9cr 

At Jischotrl)t! ami suction of pump 

Downs t rr.am of P'-"'tP rec I rc, 

Upstream nf heat exchanger 

• •  

� 

• 

.• 

---·--
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f, Radiol?gl cal Evaluation (Sttam Generator A/9) 
The radiologica l c::�nsiderations which are integral to the water 

solid steam generator secondary side cooling method will assure-that 

radioe�ct he effluents from c ontamina ted systems wi II be con trolled and 

�ini::�ized. AC::ditional precuati::uts will also be t:'lado to r.1ini--:'lize ?cc:upa-

The �ec::�nda ry coolant presently in tho �'B" steam gef'le rator is 

:::�ntaminated du� to the initial primary to secondary leaka9e which 

oc-::.trred on March 28, 1979. The measured rad l oac:t hity concentration 

and curie c::mtent is estim.:1ted in T.!lble I, Under norr."�al conditions 

the secondary coolant oressure wi I I be �:�aintained at a \o'alue gre.ater 

than the orimary SYstem �ressure such that I f  stea� generatnr leakage 

Flow oat�s are available, r�e highly contaminated �ri�a'v coolant will 

r'10t enter the second.Hv c::�olanc. HowP.ver, it is e:w: oected that transients 

J' sh �rt durati�n may �c::ur such that a reverse �ressure gradient could 

intr?duce additional radioactivity into the secondary ::�olant. To alert 

the svste� operators�' such a condition , Indicators and alar�s for 

�r�ssure and radioactivity in the secondary coolant have been provided. 

These ir'1d;c:ators will alert the operator of an a�verse condi t ion so 

that orr'!ctive action can be tak.en prior t' signi�icant a:1ditional 

conta�i�arion ''the sec:,ndar� :oolant, 

253 
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rne stea'"" generat:>r secondary :oola n't system and secondary services 

c:loseJ cooling water syste m wl I I be per!odlcally sanpled and analyzed 

r� de ter� ine if he�t exchanger� are starting to lea k . Samples will be 

taken at a frequency of at least weekly or at any time there art 

i,.,.;ication'J t.'"�at ooss ibl � l�akage '''1.1V be .:�ccurrin9, e.g., incr�ue in 

Leakage �ay also occur at variou� mechanical connections In the 

'ieCondary ::ool ing SYstt!lm, T'J the extent practical, locations where 

leakage i'> likely, e.g., valves wltn a ,no.o.n le ak a9e l'listory will be 

evalullted and a p r ogr am to minir.dze lea ·1ge lmplef'lented , £·,en �rlith a 

leak minirni:ation program leakage of co-:amlnated I iquiJs t o  the floor 

drain sv�tem may still occur. This lell- age should f'low into the f'loor 

drain svste� and be collected in the turbine bu ilding sump, the turbine 

huilding sumn !lumps will be operated in a manual node �>lith an analysis 

'�the SU:!'I!l w at er radioactivity content Jelng r:�ade nri:)r t,:, sump ;::JUmp 

O')erati':Jn. 1� the rad ioac t iv i t y con tent I s� �·. the water ean be discharged 

thr:�ugh its normal rio,., path to the river. I' the radioactl vl ty content 

is �igh, such that discharge would exceed technical soee!Ficatl�n limits, 

the sump wate� will be numoed to an ap�ropriate r t ��a ste system for 

:r!at:�l!nt, AdeQuate fre e v:dume in tl'le radwaste sys tem will be orovlded 

�jr such c:�nt inqene ie s. 

., .. 

• 
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t��lation between the secondary :oo 1Jng-syste� and services systems, 

e.g., nitrogen and demlneral ized water suppl les to the surge tank, 

will be provided to prevent back flow of contaminated water. 

Gase:�us effluents from thi� system shoul_d be negligible. The noble 

also be neg! igible becaute the secondary cooling system is not vented 

(a n itrogen blanketed surge tank) and the low secondary eoolin9 svstem 

temperature (IQOOF) results in a low air/water partition factor which 

reduces the volatil lty �f the radioiodine, 

The 1 icensee is providing a demineral izer system to maintain secondary 

water chemiHry and to reduce radloactl.ve contamination. Details on 

this sv.o:te!!l are not available at this time. The der.�ineralizers will be 

shielded and designed to permit resin bed disposal as radioactive �aste, 

The sr.ielding and spent r�sin hand! ing system wi 11 a Is;:, be designed t:::l 

ro�inimize oc:c:upational radiation e:�Coosures, e.g., the use of disposable 

demineral izers. 

�:lllowing the TMI·2 Incident there ha\ been no indication of primary 

:::)olant leakage oast the "A" steam generat:::�r tubes. Since the ori,.,ary 

to seo::::�ndary sy•.tem j)ressure diHerential will resYlt In in·leakage 

:)nl·1, j)r'!cauti:Jns similar t:l tho•.e evaluated abo•1e ror :he "B" steam 
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Table l 

"B" St:eam Generator Radioactivity Co:'ltent 
(Activities based. on 4/19/79 aa:nple'reported by B&W) 

., . May 9, 1979 

Life concentrat:ion System· cor:u::antcal:ion 
(uCi) Inventory (uCi) 

(Ci) gm 
I ·131 8,05 d .93 so.s 8.9 X 10"2 

Cs -134 2.1y 9 X 10"3 .59 S .3 X 1o"3 

Ca-136 1ld a.x x 10"3 .54 1.6 X 10"3 

Ca-137 lOy 3,4 X 10"2 2.2 2.0 X 
-2 

10 

(1) S.C. vater level • 368· inches • 6,5 x 107 cc 

(2) full at 
8 S.G. 625,5 inches • l,l,x 10 cc 

(3) Assumes decay fro� 4•19 (21 days) plus dilution 
from filling the steam generator. 

• 

-�"�;Jkr .·:•r 
·.i 

·' 

Syatem · 

Inventory_: 
(Ci) 

. 

9.9 

0.59 

0,18 

2.2 ' �::�:.;"·<,.,�_;·' 
. .,, . '� ·:•·'' ' :., ... ·: . .  /'?.�_ ,._ 

;,.._. 
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. . 
). J STAIID9Y R!ACTCR COOLA"T P�ESSURE CONTROL SYSTEM 

,J ;, - -�.; -

--�· . 

',:.: '.<��;?-:':'( 
1 )  Description 

A standby reactor Cjo\ant pressure control and makeup system has 

been or"}oased bv tf-1e I icensee. This syste!TI would serve as a baekuo to the 

5:)1 id with water, Pri�· , ::'olant syo;tem or�tssure wi 1 I be maintained 

e·1e� ·�<�ith th� loss of pressurizer inHrumel"'tati::.l"' al"'d ino:Jerative 

pressurizer heaters. Alsn, the Pressure control system will be designed 

to oro·lide adeouate NPSH :o the reactor coolant oumos if they are needed. 

The stanby reac tor coolant pressure control system will consists of 

oassive coMoonents (a series of water storage tanks and a surgetank 

with nitr.,gen �lanket for Qressure control) and active components 

(charging ou�cs ) . The system will control reactor coolant pressure 

.,.,er the range of 100 psig to 75-:J osig. 

The oassive reac tor c::>ole�nt �r�ssure system which woul-i be ope rated i n i tially 

with local control. Additional instrumentation and remote control will 

be incoroorated to permit aUtOmatic Operation of the system. The active 

pressure control po rtion would resuoply water to the surge tanks with 

added capability oF providing addit:onal makeuo water direet!y t::l the 

RCS i � needed, 

...... 
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2 )  Mod i f icat ions 

- \ \ ,  

The standby reactor coola n t  system· pre s s u re control and makeup 

sv$ tem wil l i nvolve In stallat ion of two 900 gallon c a o ac i t �  wa ter tanks 

and one surge tank (all will be of the We st inghouse Boron Injection Ta nk 

:les i 9n ) , n i t rogen bottles, two l.il') gprn oo s i t i'le d l s p l a c cnent oumo � .  a 

Ce<;:a � sed borated w.ster suco l y  t a n k. ,  valve s ,  a nd "J i :o i n9 ,  Th i s  S'JS tet!l wi ll 

be connect�d between the d t � c harge s i de of the high pressure makeuo syste� 

d().·t � l st ream of valve HU - V - 1 44 C  a nd upstream of valve HU-V 1 6 C .  All the 

�o�oonents will b� placed in the fuel h a ndling bu ilding , 

The ab"Jve �ed i fica t i on will e s tabl i sh a fl owoath of m akeup water and 

oressure cont rol t hrough the normal makeup l i ne s  that c�nnect w ith the 

reactor coo l a n t  loop cold legs. Ch�mlcal control of the degasslfi�d 

borated water us@d in the pressure control system will be �rovlded 

bv the 'resent c hemica l add i t i on system , Conneetlons w i ll be �rovided 

t '  aee,mmodate the addi t i on of borle acid , H2 , dem i ne ral i zed wa te r and 

hvdra;: i ne ,  l i OH and NaOH. The dega ssed water tank w i l l  be replenished 

via p i e ing conne�t ion fr� borated water transfer pum� a nd bor i c  acid 

b<'! t c h i n g  tank. The boron concentra tion will be ma inta ined in the ra nge 

of 2 2 0 0  t o  4000 ppm . t i g ure 1 depicts the oro�osed �res sure cont rol 

s ·1 s t e� a nd i n ter !'CJce connect ions to the e x i st i.ng system s .  

2 5 3  03 0 
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r r  re�u l re d ,  tne pa s s i ve port i on o f  tne s t andby p r e s sure control 

and makeup s y s tem i s  de s i gned t o  p r ov i de peak I n i t i a l  SOO gpm I nj e c t i on 

rate to the reactor coo l a n t  svttern. The SOO gpm I nj ec t i on r a t e  w i l t  

�� adequate t o  o r o v i de p r imary s y s tem makeup f o r  c e r t a i n  t rans i e n t  

even t s  : �a t  :an ca�se c on s i derab l e  shr i nkage �� the �CS . Because ' '  

the d i s charge oroceeds,  A l so ,  the pas s i ve por t i on � •  the sys tem w i l l  

be des i gned t o  p r ov i de cont i nuous makeup of 4 gpm ,�, a hou r � .  

S u 1 f i c i e n t  makeuo vo l ume reQui rement can b e  met b y  the nrooosed RCS 

o r e B ure c o n t r o l  svHe"' f•:>r moderate sys tem o e r t u r b a t  i o,.. s end for the 

fo l l � i ng o o s t u l a t e d  t rans i en t  event : l o s s  o f  � t u r a l  c i r cu l a t i on 

coo l i ng due to a l os s  of e l l  secondary s i de coo l i � g  w i t h r�s t a r t  o f  one 

�eeo�dary coo l i n g l oop fo l l ow i ng a not l e �  tempe rature r i s e of 50°F, 

�or t h i s  e��nt the l i ce�see nas shown a t o t a l  v o l u�e change o f  1900 

') a l  I ons �h i e� can be mad� up b y  the proposed s v s t el"' ,  Howeve r .  tn� 

' r e s s u re con t r o l  sys tem I s  not des i gned for �akeup requl reme n t t  

ot  m o r e  s�vere t rans i en t s  such 1 1  a sudden como l e t e  l o s s  o f  n a t u r a l  

c i r c u l a t i on 'o r a pe,. l od of 2 hours . fol l owed b y  a u  �C oumo s t a r t ,  

? 5 :$ 
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The reac t � r  coolant p r e s s u r e  c)ntrol and makeu� system wi l l  not provide 

! � r d�n caoabilltv �� r&actor c'ol ant caused bv �verpr�s s u r l z a t l on even t s .  

��act�r :'olant flu i d  e•�ans l 'n w i l l  b e  rel i eved h v  �ne � r  a comb ination 

:Jf !he t :J 1 1 ow i n g  cur rent c:)Moonents and svshms : ( I )  no rr.�a l l etdown 

1 i ., e  ( : � r :Jugl-, t he 1 e t d,.,,.. eoo ! � r s ) ;  (2)  ma l l'l t a i n i nq letdl')w" with concurrtnt 

sv� te� ha� been e � a � l ned ' ' r  oostulated overpress u r i :a t i on events such 

: � �  � P r l�akeuo oumos t"a t a r e  i ns ide Che Reaetnr 8ulld l n9 wi l l  also provide 

I 
' . '" 

' 
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• 

• . • 
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� y � t e" �u�M as inadv�rtent ope n i n g  o f  the pressurizer PORV (w i t �  downst rea� 

i s � l a t ion va l ve ooen ) ,  I f  not i s o lated I n  t ime, t�e s v 1 t em  wou l d be 

::.n I �  l eve l i n  t�e water t l l'l k ,  1 1'1  the evel'lt o' l ou o' o"s l te P""" 

� h i s  va l v� w i l l  la i l  I n  t,e "u I s" I)01 l t lon, S i nce t h l !  oos l t l on I t  

th� p r e f e r red :IO! I t i on for nor�al operat i on 1nd I t  MO u l d  a l s o  be the 

w i l l  be annul'le l a t ed l o ea l l y  1nd I n  tht control fOaM when the l to l l t l on 

va l ve i !  not 'ul l y  open. 

'./e have eMa,.,i ned for \ i l'l g l e  '" i turet that cal'l d l uble t.,.lt pressure eontfol 

�ow�ver i t  w i l l  be a �anua l l v  operated ba l l  va l ve p�s l t l �ned to an open 

::>?s i t  i on ,  ll'ld t,en locked In tl'llt got l t lon, 'or s i mpl i c i ty o' des l g" 

� r i t e r i�n t o  ! � sure syste� I s o l a t i on CIPib l l l ty.  A redundant ch1r9ln9 

ou�o w i l l  be av1 l l ab l e  to f i l l  t,� water t1nks I n  response to tank 

l eve l reduc t i ')n , 
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s v s te� w i l l  be deter�lned pend l n9 t review ol th� � rq t n  SU99tsted by 

t :)  o r � v i d e ,  

severe a n J  l e t t  Qrobtb l e  t r ans ient even t t ,  

The �eector Coolant Pressure Con t ro l  Syste� I s  madeup o f  several 

ware � 1upo l v  t a � k s ,  oos i t l ve d i splacement pump s ,  ve l ve s ,  end p l p l n9,  

, _  r ., (. J ·' 
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Z )  ''' '9" Loeda 
Pret sure , pum� v l b rt t l on ,  e�ponent tnd ' l u l d  detdwe l gh t ,  1nd 

�•�i�vm '"t l � ioated pretsurt &urge 'orctt wert contl dtrtd I n  developing 

jes : gn l oads 'or t�e -CS �-IUD tYtttm. The ''''' consldtrt these t o  

!)e aceeottc l e  l oad con t l deru l ons for t h l t  r;"p l l ct t l on .  Th e  s t a "  hit n1H 

, e : v, i e  l oad �•uc i l l t v .  

) )  Ot�C' Cont!dtrtt !pn! 
'Je l ded conHruct 1 3n w i l l  bt Yted whtrtvtr oou l b l e  t o  m l n lflllze 

t t a l � l et t  s t e e l  or carbon ttttl c l ad w i t h  s t a l n 1ttl t t tt l ,  

4 )  £val uation Conelut l pn 
'Je conclude tt'lat tt,e l i censee hu tDtc l l ltd conponenu thtt "" ' ' '  

, ,  t tandar�t end ., ; I I  tt ken i n to tccount tl'le l otds auocllted "" '  t h  

t t o� r t uo ,  t e s t  lng,  l l'l d  t•Dtcttd ntu"' ODe ra t i on ,  

� r � v i �es tdeQul tt ttturance that structural lntevr l t y  at t h t  �•actor 

') I' 'I I. ,J J 

• 

• 
. 
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The IYSt� Includes tht lol l ow lft9 �jor t4ul pment:  

1 )  Thru water tlnks , 900 gat, c:a�tac l t y ,  hch we i gh 20 !a l ps efftDtY 

and 2 7 . 5  �Ips whe� lul l of water, !ach tank w i l l  be supported 

f�e enc l ?sed F l 9ure 2 (2 shett s ) show the cond i t ions '' tht or l g l n1 l  

s t ructure.  The ar•a Is  located bttwttn co l �ns AP and AT I n  south•north 
-� l rec: t i ')n tnd c: o i Uf"'nt A6S and A6? In lll t -wflt d l rtct l ,n,  Tht s lab 

i s  three �nt t P, I ck and tht rtlnlo"l"9 t tet l I s  •·1 tt 9 ' " ·  tOD and 

�o t t om i n  north�touth d i rection and ,8 It 6 In ,  too 1nd ba tt� I n  the 

eas t •west d i rect i on. The compres s i ve s t rength �� the c'ncrete I s  

)000 ' ' i  1nd the y i e l d  s t ress ol tht reinforcing s tttl I s  60 ks l .  �. 

• ' ' �• b l e s  ut l �q gene r1 l l y  1ceeared codes. T�t 1n1 l yt l t  w11 perf3r�td 

f o r  tMe s t u i c  cond i t ions o n l y ,  Wt conclude that ttle llcenut h•t 

w � i e n  a r e  toec i f i ed �Y t �e 1ooroo r l 1tt codes 1nd 1 t 1nd 1 rds , �� use 

l I 
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Coola�t Pressure Control Svtt�: 

I ,  
• . . 
J • 

" · 
; .  �-�··�o P� O l t e�tr�t Pretturt 

6 ,  !ortUd Wtttr S t o rt�l Ttnlil. Ln•tl 

1 .  !orated Water Suoo l v  T�pertturt 

• 

' 1 � .  N i t roqen oretturt I t  tented I t  the cyl l ndtri t�d j u s t  d�nst rt� 

ot the "2 Drusura regu lators.  

� �  dot lgn � f  the svtt� it  not ortd l ea ttd '" t�e awt l 1 t b l l l t 1  ot 

. ' . 
Th• , , ,, , · �·-�-v�� 

DU"!D w i l l  be cut I n  by 1 " L :w' '  ' '"' ' 1 1 9"' 1  ; ,,... t M  ., , , ,�,,. onnu t l lld 
• 

sur91 tank ; tt-lt uc:ond DUfi"D • i l l  bt cue I n  bv 1 "L!w•L::." 1 �:--v l  t l tnal t 

'"d bot�'� 'Uf'!Dt ., 1 1 1  bt cut out by a "MifJh11 ltvtl t l iJ"• ' ·  flrlt controh 

' ' ' c�t �'''''' �•v• "�' been dts c r l btd. 
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· .. ·e '"' .... • required that the dtslgn I nc l ude automatic lsola t l 'ln c:ap1b fllty 

t3 p reclude the add i t i on o '  n i t rogen Into  the Reactor Coolant System. 

r'"'e t l cen•ee has resoonded bv providing an automatic close signal to 

tt-�e rotat o r  oce rued I s o l ation valve I nitiated bv low level In the tank 

� ' ' "  • i l l  !ltt u t i l ; ted for l evel lndlcttlon, (One oreuure tao In the 

t a n k  and the other I n  the 6•lnch p i ping uostr�arn ol the tank) . Because 

o' tht location o f  pressure taps and uncertainty of level control t o  actuate 

the ltolatlon valve under transient conditions we require 'unc t l onal testing 

o '  t l'l l •  control tvstem thtt would require tank b l �down prior to lnsta1 1 a• 

t i on o f  the pressure control and �keuc tvstem. I f  the test resul ts turn 
• •  

ouc u be unsu ls'ac:torv other means of p reven t i ng tlz l nsurge lnco the 

�CS such '' •ut�•tl: I solation and venting o' N2 supply will have t o  

b e  C!ll'ts i dered,  We P'ltve 'ul"tP'Ier required that an alarl"t be provided to 

S v s t e� •"d tP'Ie pressure control svst� exceeds 1 11t valut. T�e licensee 

•; r' '3 () ·1 2 ( . .) 
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,, 
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� O�cav Heat �emoval System {Exis t i ng and S k i d-Mounted} 
Decay heat removal capability will be p rovided F�� the plant for I t s  

current operating mode s ,  To accompl i sh thi s ,  the following work and 

mod i ficat i ons wi l l  be undertaken; I )  upgrade the l eak tightness o f  the 

e � i s t i ng decay heat removal system as required, 2) ins t a l l  an addi t i onal 

s '..- i :j  .�ou n t ed t ra i n  :�f decav heat removal equ l pr'lent, and J )  cons i dera t i :Jn 

�f a ded i cated long term decav heat rem�va l and pri�arv coo l an t  c l eanup 

svstem i n  a permanent s t ructure, 

A. Upgrad i ng £ x 1 Uing Oer::ay Heat �emoval Svste� 

Prov i s i on s  w i l l  be made f�r conducting a cre:�pera t i onal test o f  

each l ooo o f  t he ulstlng OHR system. Locations of sys tem leakage w i ll 

be i �e n t i f ied us i n g  t e l ev i s i�n cameras installed a t  key loca t i �ns. Once 

l eakage J:�a t hs a.re ldenti'led, they will be corrected i f  possible, therebv 

,rov i dlng as l eak t i gh t  a system as I s  pract i ca l ,  Leakage col l ec t i on 

caoabll i t y w i ll also be added t� the s y s t em where feas i ble ( i . e. ,  

col l ec t i on o f  l eakage around v a l ves ) . I ns t rUMen t a t ion t o  detect OHR 

pump vibra t i on w i l l  alto b� i ns t alled. The availabi l ity o '  t h e  exis t i ng 

de,av hu·t removal system w i  I I  depend on the final leak t lghtness o f  the 

coo l n n t .  

2 S 3  
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9 .  Des i an o� New Sk i d  Haunted Decay Ht;a t  Rcl'!ll)val Svstem 

A t h i rd tra i n  For decay heat removal w i l l  be n ro v i ded. Th i s  w i ll 

i nvol ·te a t i e  i nto the ex i s t i ng decay keat . ref'l'loval system d'rop l i n e  

dCMnstream o f  va l ve OH·V-3 located In the fuel handl i n g  bu ildi ng and 

� i '! s  L -: � o  th'! two return lines to ti-le ,,
·
l d  l e � ·  a ! ,.n l :):ated i n ' �he fuel 

:->!!!'H! t ra t i J n  r�on t o  an ope!l i ng C 'J t  i n  the fuel hand l i ng �u i l d i �9 wa l l  

and ::lut  t o  a s k i d  l ocated outs i d-e tPle bu ildin9 at grade c l evati?n (30� ' ·6"} , 
Th i s  sk i d  w i  1 r conta i n  a new decay heat- remo•Ja l he.;t exchanger and two 

t'Jll  capa c i t y  ;Junes, The d i scharge line For t h f!  teat exchanqer w ill 

r � t u r n  t h r ough the open i n g  i n  the fuel ho!lndl i ng � i ! d i ng to the return 

I i n e t i e - i n s .  The t i e  i nto the deco!ly heat re�ova dr'p I i ne w i l l be 

.,.!Ide b·.· we l d i n g  an � I nch wel-jo l et t:l :he p i !'e w i  ,, a f'u l l  penetra ti on 

we l d ,  dye �enetrat i ' n  t e st i ng the w e l d ,  then eutt i n9 thP. �ol e i n  the 

o i o� u s i � g  .!1 o l as�a a r :  cutt i ng orocess to min i m i z e  deD r i s  and F i na l l y  

·r�e 1 d i n o  the new p i p!! t? the w(!ldole t .  A s ir: d l. 3 r  p r :�eedure � ... �a l d  be used 

f:�r t h e  t i e - i ns to the tloJO return 1 i Ms .  Th i s  �r'Jccdure should m i nim i ze 

the t ime that the decay heat remova l syst�m w i l l  be out o f  ope ration,  

� I I  v� l v e s  w i l l  b e  � � � e t r i c  motor oper�t�d and w t_l l  h6v� tw? s t a l s  w i th 

p r o ·l i s i o n �  for col lecting l �akage and direct i ng i t  to the u i �t i ng rad· 

•.oJ<'J!o t e  S ' / -; t e �  . .Add i t i o n a l  conne .-: t i 'JnS w i l l  be p roviJed i n  the new pip i ng 

'Jutside : !-.e f' :.� e l  handl 't ng bu i l d i ng �or tuture u �-e i n  t•1e i nstal l at l 'n of  

2 5 3 
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e•change r s ,  pumo � .  demlneral l : e r s  and ' l i te r s  F � r  l ong t e rM decav hea t 

remova l and c l eanup o f  p r i �a r y  coolant wa t e r ,  

The sec�ndary s i de o f  t h e  new decav heat remova l heat e�changer w i l l  

be cooled by a new s e p a r a t e  decay heat c l oud c:oo l l n 'J  wa t e r  sys tem w i th 

i t s  :l'ooln ;Ju.,o, p i ping and •Ja l ve s .  ( See Fioure 2 ) . Th i s  sys t �l'"1 i n  t � r n  

Ne�� connect i :">ns w i l l b e  made � o  t h i s  s y s ter.1. 

The de s i gn of t h i s  new decay heat remova l sys tem w i ll be comoa tlb l e  

w i t h the c u r r e n t  p r ima r y  s y s t'!r:'l decay heat leve l s  and opera t i n g  

parar'1e t e r s ,  I t  .... i l l  require t h a t  t h e  press u r i z e r  leve l b e  ma i n ta ined 

hal' f u l l at  a l l  t i mes t o  i ns u r e  adequa t e  NPSH t o  the OHR pumcs , 

Al t e rna t i •Je l v ,  ti-le backuo mal,euo and p r e s s u re cnnt r':)l svstern c o u l d  

s ·� rve to � a r i� Fy t h i s  requ i re.,en t .  The new s k i d  mounted DHA s y s t c"TT and 

cl�sed cooling s y � t em i s  C':)mO I I!t e l y  s � p a r a t e  lind lndeoent from the 

e �C is t i l'1rJ :JH:l: but i s  ,o t -:l e s i g,.,.ed against single a c t i.,e f a i l u r e .  Howe.,e r ,  

the e � i s t i � g  OHR s y s tem would be a¥a l l a b l e  i n  t h i s  even t ,  

Tne o l an i s  to ha ve the s k i d  ava i l a b l e  but not make the connect ion t o  

the l f n.e s  pene t ra t i n g  the fuel hand l i n g  b u l l d 'i n g  wall a t  t h i s  t im e ,  

J ,.,  t h e  e ... e , t  t h i s  s yte"' �<Q u i d  be reQuired f ;:. r  immediate ser•lice, the 

s�id a,.,d ;:.iping wou l d  be s h i elded to pro•1 ide all reas.?na b l y  a c !1 i evable 

r ad i a t i on ;:. r :� t e c t i?n.  

:,:,·.;�:·;�,--�- .'·-·-,-,,,_J·,_: --' ·'· 
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ihe s t a f f  hu rav l ewed tho e•ntc:ted system l)er'o"'"''"c:e � '  t h l t  svltem 

and concludes that I t s  �ear remova l  Caoae t r y  I s  s U ' f l e l en t  'er decay 

hut rei1H)val lrom the T!1 1 · 2  rueter. 

�·· . 
u 1-ieat e..:c�anglf r1 . ;1u�1H , tt�'�ks,  val "es .l"d p l o l nr. .  n•e aoo l l o:able 

o � � v i ded ln the tab l e be l ow .  

APPbiCA§bE DgSIGN CODES 0� STANDA�DS 

ASHE Sec t i on I l l  Cl . 2  

Val Wt! 

ASHE hc t l on I l l  C l . l  ' 

A S TM  Matr r i t l  Cert l f l ca t l on 

A l l we l dt f u l l v  radlo9r1�htd e•cept 'or wt l d •o • l e r  connect i ons t o  

e • l s t l ng OHR � l p l n9.  

;l· 2 1' 'l . .) ,) 
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. . . 
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o��ign : r l terla 

pressure, dtad w·· lghr: , Pt.lf!tP v i brat i on ,  thermal 

Oet i 9n S t ress L im i t s  Used: 

P�os , Va l ve s ,  Heat E �ch1nge rs • as soec l , l ed I n  ASM£, Sect t o� I l l  'or 

aool i ca ' ' '  Code C l a s s .  

P i e i ng · S t rus l im i t s  oer ANSI 9•] 1 . 7 .  

J�sig" 1 � 1or�at l rn; Saec l l i c  �'' SvtttM Tle• l n  t2 t � l s t l ng OHA Piping. 
'.Je l d·?·l •!t Co.,tst iM 

o · l e t  t o  � W R  o l pe l n u ,.ct l oft· ,.,, , ,  bt he l d  to aoout ont t h i rd '' tht 

8· ) 1 , 7  a l l owab l e  s t reu l l�"t l t  '�' nor��tal I Otds. 

..,.., l cl·?• l e t  t o  OHA e• l , t l f"'9 o lpe w,. l ds wi l l  be ""''de u s l n 9  a Qul l l "td 

'''�edur� and 'v weldtrs oua l l ' l ed on wt l d•o• l e t  to p l ot c'nne c t l on 

�"�OCk\otO S ,  

· r 'L I. .J .;  
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• 

• 

• 
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���� t r• t �  i � •otettd and t� ' ' �•I tur,aee wl f l  be dye �enetrtnt Inspected. 

:.d� i ! i '"• ' ' " ·  t t-�e det l qn I• ttelnq Qul t l 'led by hvdros t atl: preuure tiiU 

'..11 ' � 9  � �e � t uma ''C l!'let,od. The p l ul'la arc: was choun lor the com• 

� � "4t i '" � � ��a l l  hea t •a ' lected ''"' and M l n l"u� resu l t i ng s lag which 

" " ' " u - L i ,e val ves al'ld re t l ef va h ru •I l l  ha,ve l ealtage ,, d l t char9e 

1 1 u l d  o l oed t o  a d r a i n  ta,lt I n  the tu• l lltry bu i l d i ng,  

A S �"; E  S e e  t i ,, I l l  Cl . )  

."'.l te r i t l l :  C . S .  o l p l l"'g 
s . s .  Pump, Valves, Hea t  l•chanqtr · 

,, r :S (. 'j ll � U  
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t ... a l vat i �n C?nsl us l_on : 

'Je have c�.,cl uded tl-a t the Ucon•ee hu soec l ' l ed coMoonents des i gned 

and 'ab r i ca t ed i n  accordance w i th acceota b l e  I ndus t ry codes or 

standards and w i l l  take I n t o  account the l oads assoc i ated, w i th 

s t a r t up tes t l �g .  and planned system operation. 

Cl ' 'v l des a�eauate assurenco that s t ructural  intearity of the Decay 

�ut .:l.et!!Ovl l S v s t e"" w l l l  �� l!la l n ta i ned. 

Spuctu,.al  

I �  o r d e r  � o  prov i de the s k i d  �ounted decay heat remova l sys tem 1 

oene t ra t i on wou l d  have to be made through the west wa l l  of the �uel 

Hand! l ng 9 1 dg. , betwten c ' l uMn l i nes AC and AF and across col�n l i ne 
' 

A6::t,  a t  e l eva t i on 297 ' ·0" (See B&R �)r·awlng 2075 ) .  Th i s  I s  approclt��a u l v  

seven feet b e l ow  9rade. EMcava t l on out s i de ol t�e structur• w i l l  be 

ci:> l n9 or e l e c t r i c • !  condu i t .  The out s i d e  w• l l  •t thlt l oc• t l on I s  

i n  t " l s  w• l l  i s  5000 p s l g .  

2 � 3  
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The ooen i ng i s  t o  be made 2 1 "  w i de 5 1 1 1 1  h i gh on the ou t s i de ta pe r i ng 

t o  W • - 1 "  a t  t h e  i n s i de face. One re't n f o r c l ng ba r ,  !fiR I s  t o  be cut a t  

e a c h  f a c e .  F i gure. 3 shows the front V i ew and t h e  c ross-sec t i on a t  t h e  

o oen i ng , 

!:: � i n� H u d i e d .  One OOH i � i l l t y I s  u sln9 th & .o •ygen l a nce process. A 

t f l a l  oene t ra r i on I t  c u r rent l v  be i ng perf'orme� by th i s method, D r i l l ing 

t h r :lygh t"'e we l l  I s  a l s o cons i dered. The f i na l  methOd o f  the wa l l  

o"'ne t r a t i on w i l l  be detcr i bed upon p� 1d l ng res u l t s  o f  t h e  t e s t  and con• 

su l t a t i on w l t l'l  the o t he r  e:o: Pe r t s In t · e  F i tt l d  o f  cons t ru c t i o n  l'late r l a l s .  

The following i den t i f i es the i n s t rumentat i on t o  be p ro v i ded f o r  the 

t h i �d DHR Sys t em t r a i n .  A t ra i l e r  w i l l  be used t o prov i de remote 

: ::�n t r o l  room OPeration . 

T�e ' ' l l ow i n 9  I ns t rument a t i on w i l l  be p ro v i de d ;  

I .  OHR pump s uc t i on preuure 

2. OHR '""'' suet ion tempe rature (OHR coo l e r  I n l e t  tempe r a t u r e )  

J .  OHR Coo l e r  i n l e t  p r u s u re 

4 ,  OH� C:Jol er d l sc�arge oressure 

5 .  OHR C :t o l e r  d l sc,arge temoerature 

6 .  )HR ' ' ""''te 

2 S 3  O S 2  
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. �edundant r:�easurements and display are provided For each oarameter 

and seoarated to be con�istent with the A or 8 pumo train, Independent 

pa..,e r supp l i es are prov i ded �or each t r a i n  of inst rumenta t i on.  No 

automat i c  con t r o l  or interlock features are p rovided. 

T? the e.� t e n t  oract i ca l , the nuclear instrumentation wh i ch is u f l! t y  

• ! l a t e d h a s  �een purcnased t o  C l ass i E  requi rl!��nts. The inst rumentation 

s e l ected w.u based on, to the e:<t!!nt ava ilable, the same manufacturer, 

'TlOdel, and o rinc.iole as the inst ruments used in--the e x i s ting OHR. svstem, 

The staft conc l udes that the InstruMenta t i on and contr�ls to be 

�r�vided f�r  the s k i d  Mounted decay heat s�stem a r e  aporop r l a t e  For 

t he i r  i n t ended func t i on .  
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5 .  E l ee t r i c:a !  Powe r S v � te� H:�d i f i cat i ons 

A ,  Goe n e r a l  O e s c: r i o t i on 

· ' . -···· 

The l i cense� has i de n t i f i ed a number o f  mod i F i ca t i on s  t o  t h e  Un i t  2 

power s v s te:'!l i n  o r d e r  t o  ac:co�T�modate a l o s s  o f  o f f s i t e !'OWer. Dac.kup 

cower t o  t he two e 1t i s t i ng s a (e t y  r e l a t e d  l oa d  grouos (des i gneted Red 

ar'.d G r e � n )  i s suop l i ed b �  t h e  h1o u i 5 t i ng C l a H I E  d i e s e l  g e ne r a t o r s . 

. •to l oa d i  . .,g c:; ha ng, s  i-lavtt Q e e n  pr;)posed fo r tresc bus ses and t h e  s t a f f  

oos i t i on i s  t ha t  a l l  new l oads be powered from o t he r  b u s s e s  l e.!1 v i n9 t h e  

o r i g i na l C l a s s  I E  s y c tem i n t ac t .  The s t"a f f  has f u r t h e r  s t i pu l a t e d  t h a t  

tl'le l .,a d i ng o f  t h e s e  C l a s s  I E  busses b e  on a "manua l o n l y01 bas i s  due t o  

t h e  t i �e ava i l a b l e  f o r  ooe r a t o r act i on f o l l ow i ng a n y  oe r t e rba t i on and 

t h e  ��mo ! � x  n a t u r e  o f  t r y i ng t o  coord i na t e  wh i c h  l oads are needed and 

wh i c h  wou l d  b e  de t r imen t a l  i f  a c t u a t e d  for each p o t e n t i a l  p l a n t  mode 

o f  c�o 1 i ng .  Aporoved w r i t t en emergency procedures a r e  requ i re d  t o  

c�ver t h e  above eoM t i M�enc i e s .  '.Je F i nd t h e  above de s c r i bed t:�od i f i ca t i :ms 

t� t he e� i s t i ng C l a s s  I E sy s t em t �  be acceo t a � l e .  

F o r  a l l  e l ec t r i ca l  l oads t h a t  p r ev i ous l y  d i d  M O t  requ i re l os s •o f ·  

o � � s i t e o�er back-uo P �" O t ec t i on and a l l  new h ·  added !:)ads wh i ch 

now requ i r e  � h i s  p r o t e c t i o n , the l i censee i s  i n s t a l l i ng two new 

d i e s e l  gene r a t o r s . These d i e s e l  geMe r a t o r s  w i l l be a B i t;ru:d t o  b u s s e s  

• 

• 
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The• e d i ese l s  a r e  s � l f·e�nta l ned s k id-�ounted outdoor IJn l t s  r a t ed · 

nol:\ i na l l y  .!It 2500 �� each, The e�nven t l on For bus o1 s s i gnment has been 
o d d  numbers For  the A l oo� and even numbers for the a l nop and t h i s  has 

been re ta i ned h r  the �od i �' l ea t l '!'Jns·,' . i,ie'-h<J�e' re11u i red t Ma t  t he new ' ','!: . 
t!"lil:  .-.� - i·t"-t c r ! :)el<.s sht. l ' :;'! 

i n  a n •t manne � .  

I oad 

Each M<:!'-1 d i es e l  w i l l  have i t s  own !>vl l tehgear, con t r o l  ba t t e r y ,  a n d  �'uel 

tank i n s t a l l ed aCj aeent t� i t .  The sw i tchgea r w i l l  tic c:onnec:tcd (v i a  
unde r g r ::� u n d  cab l i ng) t �  bosses 2 • )  anc! 2-4 (�ray und \-Jh l te resoe: t he l v) 
t h r ough the ex i s t i n g  c: l r : u i t breakers (�rev i nus l y  vsed for conden s a t e  

!; oo s t e r  I')•J<f1pt C:o·o·?.A a n d  Co- � · 2 !1 )  �� l th r-rod i � l e d  r co l ay l n!J t� Clc::o:lmrTloda t e  

Loss ::l f  'l f '"s i te powe r ,., i l l  b e  de tee t 'l d by M\<1 

:;nde rv-, 1 ta<1e sc:he,.,es �·1h i c: '1 w i l l  autoMat l c:a l l y st a r : : M e  d i e se l s .  The 

breakers at busses  2 • 3  a!"ld 2-� ,.,d J J  !:le norl':la l l y  e l :'lSI?d and t!-le new d i es e l  

ge.,era t :> r  : i rc •J i t  breakers w i l l be I U t :)IOla : i c:a l l y  c: l esed when the un i t s 

have a t t a i ,c d  r a t ed soced and vol tage, Mot o r  loads a r e  a u t ol!'la t i c: a l l y  

t r i poed upon l o s s  o f  power a s  pa r t  of the e x i s t i ng des i g n .  The s ta f f  

req u i res that  these busses b e  manua l l y  l oaded b y  a o p r oved wr i t te n  oroc:edure, 

--.·,y 

--�:';: �.:;:,. '· ' 
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ausses 2 - 3  a n d  2-W have e� i s t l ng bus t ra n s � e r  sche�es t h a t  a l l ow .  con-

t i �u i t y �� �owe r  'iUpp J y ,  sl'lou l d  �ne ·,o t the tWO (l f � s i t e  ;>ower C i r-cu i t s 

t � rough t�e a ux i l i a ry � rans f�r�ers be l o� t ,  �y f as t - t ra ns fe r  to t he 
. ( 

t r a n s f orme r .  Th i s  scheme I s  t o  be I C f t  i n t act and t h e  new unde rvo l tage 

d e t e c t i on schemes w i l l  nave a 10 second de l ay t� ac:eo�nda t e  the ' fa s t  

t r a n s r  .. , i f  one c i rcu i t  rema i ns ava i l a b l e ,  IJe f i nd t!1e above 

;1(! w i l l  req u i r e tha t t e s t ing req·.J i rement o f  the Gra':' and \Jh i t e  d i e H I  

gene r a t 'J r s  a n d  t he i r • u oc: i a ted D . C . con t ro l  power sunl' l i e s  (ba t t e r i es )  

and· o.a t t e r i e s .  

B. S t eaM Ger'lera t o r  A and B Short Term Sol i d  Waur One ra t i on 

The 900 horsepower condensa t e  oumps are the s i ng l e  l a r g e s t  l oads 

t h a ;. w i l l  rece i ve d i es e l  generator back�uo power snur::.� :) r � t ec t i o n , _ , . 
Th" c i r :: u l a t i n g  wa t e r pumos rated a t  2250.  horsepower each h.a •1e p l ac:e'Cf 

an a dd i : i .,.,a l re s t r a i n t  �n t ne power s y s t em.  Th i s  s i ze l oad i s  too 

l a r!le ' :l r  any o' the f:lur d i es e l  gene r a t o r s  now on s i te ( r e d ,  g r e e n ,  g r a y  

a n d  � M i t e ) . The l i censee h a s  prooosed t o  p r ov i de a 1 ) . 2  lt v  l i ne From 

the ."1 i dd l e t own Subs t a t i on to a ccommo d a t e  t h e  .-not o r  s t a r t i ng req u i rements 

of t hese l a rge l oa d s , Th i s  l i ne w i l l  have t he capac i t y to s ta r t  a 

sec:�nd c i r :: u l a t i ng ...,a t e r  oumo ... ,n i l e  supp l y i n g  ocwe r t :"l  t h e  f i r s t . 

s v s :�� r e � � i reme� t s  a r e  ' u l f i l l ed by one ou�o ooera t i �n .  

',> ·-··:·.-.>· 

·. · ... . 

• . ;  ..... 

-· . 



• L.Q .. 

The new 1 3 . ?  kv o f f s i t e t ransn i s s i ory l i n e  w i l l  o r i g i na t e  a t  the 

H i d d l e r �n J u n c t i o n  S ub s t a t i on ,  Th i s  subs t a t l �n h a s  a 230 k v  and a 

1 1 5 kv bus t i ed together bv · f o u r  a u t o  .. t ra n s forrne r s .  Thi s t:'IOd l f l ca t l on 

u t i � i z e s  a u t o  .. t ra n s former n o .  2 and connec t s  to t h e  1 3 . 2  kv t e r t i a ry 

w i n d i n g r a t e d  at 25 HVA. The group ope r a t e d  a i r · break sw i t e�es o n  t h e  

e ::� n ne e t i Jn t o  t he 2)0  k v  s y s t e:n , There i s  a s c a r e  2 l:"l kv l i ne t h a t  

t e r� i na t es on t h e  tower a t  t h e  e n t rance t o  t h e  M i d d l e t own sw i t chyard 

on one e n d  a n d  t e rm i nates :Jn t h e  tower a t  · t he e n t rance t o  the Three M i l e  

I s l an d  Sw i t chyard o n  the o t h e r  end. Th i s  1 i ne shares a �oub l e -c l rcu l t  

l i ,.., e o �  t r a n sm i s s i on towers w i t h  a n  e x i s t i ng 230 k v  l i n e  t o  the p l a n t .  

A t  t h e  M i d d l etown Junc t i on Suhs t a t i on ,  a short l i n e  sec t i on from t h e  

e :< i <; t i n g cap a c i t o r  breaker on the 1 3 . 2  k v  t e r t i a r v  of t h e  no, 2 t ra n s f :J rl"ler 

: ;ack tJ t h e  spare 2]0 kv co ,.., duc t o r s  �ust be con s t r u c t e d ,  The caoa c l tor 

bank w i l l  Oe d i o;connected.  The necessary a dd i t i on a l  re l a •r i ng w i l l  

be ;'! r J v i de d  f ::� r  t h i s  caoa d t o r  brP.akl! r t o  p r o t e c t  t hJ s  new fe@d. 

A t  the Three M i l e  I s l a n d  Sub� t a t l o n ,  a 1 3 . 2  kv underground cab l e  

� u p o l y  fr�m t n e  s p a r e  2)0 kv conductors w i l l  be r u n  dround t h e  

s o u t !1 e r n  s. i de o F  the ,..,a t u r a l  d r a f t  coo l i ng t ow e r .  Th i s  u ,.., d e r g round 
' 

p o r t  i o ro  o f  the c a b l e  run p r o t e C t 'S  t h e  I i n e from any :> f  t h e  � t h e r  

i n co� i :"19 l i ,..,e s  fa l l i ng o n  i t , Once a r ound t l'l e  C 'Jo l l n g  t ow., r ,  the l i n e  

: -·. ·  

' ' . ·· ,\q:·.:· · ·,:.:-· 
';' 

i·.'· 

goes o•,er.'"lead f-,r one soan and t e rm i na t e s  on a 1 0  H1JA 1 ] . 2/4 . 1 6 �., t ra n s  .. 

�"orme r .  A soare 1 0  HVA : r ansf:�rr1er w i l l  a l s o �e i n  � l ace .,. ! t h  r��anual sw i t ch i ng 
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�aoab i l i t ·:� �or ene r g i : a t ion shou l d  �he F i r s t  one !a i l .  These t rans • 

&orme r s are l oca t e d a dj acen t to the c i rcu l a t i ng wa t e r  ou�o house and the 

e l e c t r i c a l  sw i t chgear bav. The 4 kv po r t i on o '  the l i ne t l es I n t o  brealter 

cub i c l e  S-4 on bus 2•5 located w i th i n  the sw i t chgear b a v .  Tt<t l s  breaker 

was o r i g i na l l v used to s uop l y  :ll')wer t� c.i rcu l at i nQ water o�p C'J-P .. J E .  

s�urce.  

· ·r11anua I - o n  I y" b y  a o o  roved w r  I t t en p roc.ed u re. The bus "'lus t  be c 1 e a r e d  

� f a l l  c�nnec. t i o ns fo l l ow i n g l os s  of o f f s i t e power p r i �r t '  reenerglza t l on 

and subsequent J oa1 i n g  o f  t h e  c i r c� l a t i n g  wate r pu�� . 

ooen �us t i e between bu s s es 2 - 5  and 2 - 6 .  

t o  f i v e o f  the ? r i g l na l  s l �  pump s .  

C l os i n �  th i s  b us t l e g i ve s  access 

'.le w i l l  reQ u i re tMat the 1 ) . 2  kv l i ne b e  t e 'l t ed week l y  by ene rg i z i ng 

busses 2 · 5  a n d  7.-7 �or a s h ort time I nterval t o  a s su r e  cont i nued 

t,Jn c : i .,n a l  capa b i l i t y .  The,.e a r e  n o  phase a ng l e  d i f te r enc.es be·.oo�een 

t Me e >� i s t i ng s y s te.., a ro d  f h i s  new l i ne so tha t the connec t i on rna•t be 

made on a l i ve bus f o l l owed b y  t r i pp i ng c i r cu i t  breaker 2 1• 5 2  to prevent 

t i ei ng the 1 1 5 kv s y s tem to the 2)0 kv sys t e� t h r�ugh the o l an t  

d i s t r i bu t i on s y s tem. �e fu r t her reQu ire t h a t  c i rcu i t  breakers f·56-2 •nd 

T-]:1-2 be 11e r i f i ed ooen on a da i l y  bas i s ,  

· ·.' 

. � · . 



I )  ��� a� o l i c:a ! i �n i !  l i m i t�d to t�e c i rcu l a t i n � wa t e r  oumo s .  

te�� '�'e c o o l ing. 

t � a t  ": :)'.o l d  I"'Ot �t � u i 1 t  ; ,., til'!'le based uotrn e • i st i "g schedu l e s ,  

; .,  l.eb�"on ..,ou l d  � ave t �  be consu l t ed u t :)  the oos i t l on o f  

cer t a i n  i nt e r ven i ng c: i reu i t  breake r s ,  

i )  t ra M !.m i u i o l'l  l i ne tc.wer 'a l l ure c.o �o.d d  not red�"�er t l"l e  1 ) . 2  k.v 
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'.le ' i nd the add l t i �n of tMe 1 3 . 2  l(v 
.
transm i s s i on l i ne u a bac:kup pownr 

S::'lurce t ::'l  'Je acceotabl� g i .,e l'l  the ope ra t 1 M4 1  nuds and t ime rest ra i nt s  

:� r e s e n t  a t  Three M i l e  I s l and Un i t  2 ,  

C. S t eam Generator A Mod i f i c a t ions 

rhese �od i f i �a t i ons o r ::'l v i de a n� 700 horsepower h i gh o res su re p�p for 

':"O, i s  new l ::'loo i s  i n  cooled :, .,  t h e  N u c l e a r  S e r >� l ces R i ve r  \.o'ater Svsu� 

and t he �lue l ea r  Serv i eu Ri ... e r  l.later P1.1rges, The new h i gh pressure 

ou�o w i l l  �e ;)owered froM bus 2•3 (Gray) , the Nuc l ea r  Serv i ces R i ver 

'.Ja t e r  Pur:�os a re ::'lOWered f r om  the eJC i s t l ng.  Class 1£  powe r sYste'n, '.le 

f i n d  t h e  ::'lOWer source a l l oc a t i ons to be con s i stent w i th the segara t lon o f  

t h e  A and 8 s t eam generator mod i f i ca t i on s .  to c:aoa b l e  of supp l y ing the 

o r ac t i ca l  requi remen t s  of t h e  system and to therefore _be ac:ce1Ha b l e .  

J .  S t �am Gene r a t � r  8 Mod i F i ca t i ons 

These . .,.,od i f i ca t i .-,n'S pro·1 i de a new 700 horsep�er l"' l gl'l oressure 

s � um genl! r a t o r ,  Tk i '!! new l oco i s  I n  t u r n  c:oo l ed by tl"'e Secondary 

s � r ·, i ces C l o �� e d  Coo l i ng 1../a t e r  Svt�tems wl'l l cl"' ut l l l us tl"'e Secondery 

C ! ��ed Coo l i ng Wa t e r  Pumo s .  The ' ' "" '  coo l ing l oo� uses the Nue le•r 

,umo w i l l  ' e  powered Frnm bus 2·4 (wh i te ) , �t;.� sel!ondary u r v l ce c l oud 

e:;ol ing w . U e r  pumps S C � P � I a  and SC�P · I C  art powered ,,..,.., 4AO mot'r 
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and through a 41 60/480 volt to but 2·4, Th l t  ar rangement allows 1 

baek�uo pump (one pump ooe r 4 t l on mttts cool ing tys t� requirements) 

and i s  oart of the wh i t e power system. The Huc le•r Services R i ve r  

'Ja t e r  pu�:�os a r e  ex i t t i n9 l oa d t  on the Cteu IE d l ue l t ,  We F i nd thl 

above oower a s s i gnmen t s  t� be consistent with the teoara t l on r�qulre• 

�en t �  of keep i ng the 9 t t eem gene rator coo l i n g  t Y t t e� �n the even n�bered 

� '  tMe s v s t e� and t �  therefore be 1cceotab l e ,  

E .  S k i d•Mounted Dec1v Meat Removal Svtttm 

va l ve s  on eac� of t�e three �MR l l net that wi l l  be tauoed, Thete velvet 

i s o l a t i �n caoabi l l t v g i ven a s i n g l e  power source fai l u r e ,  The rema l n l n9 

t.�o vol t �o r ::�r operated va l ve s  w i l l  be arranged on a 110el' l oop" ba"' l t  

� o  a l l ow  s e l ec t i o �  o f  e i t h e r ' '  the two new £. 1 60 v o l t  t.oo horsepower 

,u..,o \ ,  TMeu v a l ves and Ute utoc i a ted pumot will be powered F rom 

s e o a r a t e  bus s e s  (C,.ay and Wh i t t )  t o  U I U I'e I Y I U� func t i on 9 l von 1 

5 i �g l e  power source fa i lure , 

Two new 4P.O vol t moro,. con t ro l  contt 'l will a l to be p r o v i ded, A l l  

{ �j 3 (' ' I  d u  •. 
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Th� tt�:l�dary coo l i n g  looo for the OHR heat e•ch1nger l nc l udet an 

a C J i t l on a l  250 horuoowe, pumo c.o""ected to 4·"0 vo l t  but 2·44. A l l  

�an bt n r � v l ded 'rom the g ray svst� bY C l o s i ng t � e  �or�atly ,pen 

'us · t i e :,r�ak.er b•t ... �el'l �uses 2•44 and 2•]4,_ ' \If!; r'!QU I I'e th i s  t i e  

Th i \  svste� w i l l  not be used concurren t l y  w i th the srea� generator 

9'"' ' a t :� r  .:aoa ci t ·, ,  \f'e ' l nd tht e l ec t r' l ca l  'POWIH' UP•c: t s  o' t h l t  

des i 9n a s  desc r i bed above t, be accepta b l e ,  

' . 
; �tuct" C,:,olant Pr�uure Con t rol Svue� 

A l l  e l ec t r i ,� a l  ec;Ui pf'lent and ll"'tt r�nUtlol'l �equ i red t 'l , ,,. • • •  ' 

r:-0! -: !'>a r � i .,9 :�u..,os (A a�d B )  ' ' �  rated 1 00 hor t en ":''ote r l"'d , ,, ""'"''''d 

'n.., 4?0 " ' ' : !'!"� t 1 1'  c'fltrol c e�'� tl 'l 2•32A (gra•!) and �-lo�.A (wl<l l te)  

reso�c t i ve l v ,  rhe c�a r9 i n9 w l t t r  l t 0 '191 tt"k �eate, I t  ,ated a t  t �O kw 
ar.d w i  II ceo POiotet,ed , ,,, but 2·k5, Ttlere , , .  a "UI'Ibtr o' ,,..a l l  laadt 
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Th� �lRC Tec!'!n i ca l  Review Group 1-!u r e v i ewed a n d  o•,e l ua t c d  t h e  Quat f t y  

.:. B u rtnce (�A) Progra,., o f  GPU/He t Ed . n d  o f  t l'l e l  r �a j o r  subcontractor! -
tor the T'H I - 2 svqem mod i f i c a t i o n s .  The s e  QA P r o g rams recogn i z e  the 

..,a i M t o� i n i ng o�-uurance t h a t  s o e e i F i e d  sYs t e� roqu i re"''e n t �  a r e r<� e t .  

The GPU/Me t E d  QA Progra� has been soec l f l ca l l y  t a l l �red f � r  t h e  TH I - 2  

s·tstel!'l moo1 i f i c a t i o n s ,  Th e  Pr�grarn w � r l  a pp l y  Q.A c r i t e r i a  o f  1 0  CF'R 

·.,. i l l  !:le c:y:,oat i b l e  w i t h  t h e  M., t E d  Ope a t l ons Q.A Progra'" orev l ou s l y  

accepteti by NRC. GPU/11e t E d  has e s ta� i s hed a Q.A o r ga n i z a t i o n  a t  the 

TH I -2 s i t e s o e c i  F i c a i  l y  respon s i b l e  for t h e  s y s tem Mod i l l'i c: a t  i on QA 
a c t i v i t i e s .  Th i s  s t a f f  i s  exoe r l o!nced I n  a l l  Q.A d i 5 e i p l i ne s  and 

a s s o o: i a t � d  t � chn i ea l  f i e l d s , i nc l u d i ng rnecl'lan l c:a l ,  e l e c t r i ca l  and c i v i l  

e n g i n e� r i ng a s  w I I  a s  we l d i ng and non-de s c t r uc t l ve e�am i na t i o n .  The 

GPtJ/.'1e t E d  � Manager a n d  Q.A. e n g !  nee rs were t, rougl'l t i n  'rom t h e  F'orked 

.� i ve r  'ae i l i t y .  GPU/M e t £d i s  tMe l ead r e s p on s i b l e  Q,A orga n i z a t i on 

� o r  the TH I · 2  s y s tem mod i f i ca t ion proqram. The i r  QA Program w i l l  

o r o •, i 1e s u r ·,e i l l a nce o v e r  t h e  a c t i v i t i e s  o F  the i r  subcon t ra c t o r s , 

i nc l ud i n9 'Jot: s t l r'lqhouse •nd S u r n s  & ,qoe . '.Je s t l nghou�e h a s  e s t ab l i shed 

'HJ . . 3 (' ' ·-
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eurement a n d  vendor component ra b r i ca t l on re l a t e d  t o  the s k i d  moun ted 

Backup OHR s y s t em mod i f i ca t i on .  

C.A staf F spec i F i ca l l y  respon s i b l e  f o r  t h i s  tas k ,  1.-le s t i nC)hOu"e w i l l  

a l s o prov i de s v s tem i n s ta l l a t i on and pre-ope ra t i onal t e s t i ng procedures 

a�d o n  s i t e tech n i ca l  suoe r w i s i o n  wh i c h  w i l l  be conducted subject t �  

3 u r � s  & P-oe i s  res po �s i O i e tor e s t a b l i sh i ng des i gns F.�r the o the r ir\ 1 · 2 

synem mod i q �a t l �Jn s , i n c l u d i n g  t he des i gns for the Reactor Coo l a n t  

� p e s s u r e  C�n t r o l  Sys te�. t h e  A a n d  8 S team Genera t o r  Coo l i ng Svstem. 

B u r n s  a�d Roe is l no l e�ent i ng des i gn con t r o l  QA prac t i ce s  wh i ch assure 

t h a t  approp r i a t e  qua l i t •,- standards  a r
_
e spec i F i e d  a n d  i nc l uded i n  des i gn 

documen t s  t h a t  prov i d e  For ve r i fy i ng or check i n g  the adequacy of des i gn 

and t h a t  w i l l  control des i gn change s ,  The GPU/He t £ d  QA Program w i l l  

o r ov i de QA s u r ve i l l ance h r  the f o l l ow-on a c t i v i t i e s  for the:se s y s t ems , 

i n c l ud i n 9  procureme n t ,  Fab r i et� t i on .  i n s t a l  l a t l � n  and t es t i ng .  

The N R C  -�e g i o n a !  Q t f i ce o F  l r�spec t i .on ,;�nd Entoorcement has ava i l a b l e  

qua l i f i e d  QA s t aff' expe r i enced i n  mechan i ca l ,  e l e c t r i ca l  and c i v i l 

e n g i n e � r i n g d i s c i p l i ne s  and we l d i r�g � n d  non�des t r uc t i •1e exam i na t i on 

c ::�  p r ovide s u r ve i l l a nce of s y s t em mod i f i ca t i ::�n �et i v i t i e s  a t  11-1 1  2 

s i te and a t  e Q u i pmer�t 'lendor fac i l i t i e s  a s  r�eeessa r y ,  
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aa�ed on o u r  r ev i �  and eva l ua t i on of the QA "'I C t l ce s ,  con t r o l s ,  •nd 

o r ;a n i za t i 'n o F  GPU/MetEd and the i r  mejor subcon t ra c t o r s ,  we conclude 

t h a t  these QA Prog rams w i l l  assure mee t t ng the c r i t e r i a  of 10 CFR SO 

�opendi ( 9 commens urate w i t h  the TH I · 2  system mod i f i ca t i on requi rement s  

and a r e  aeeectab l e .  
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