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Vit el Tor insccrparation intoe the staff report on THMI-D post
dericent cwvoling is the NRR Technical Review Croup's evaluyation

37 swveral rrovesed nedifications for achieving natural circula-

The rencrt was rrepared based on the (nformation available to the
$tafl pricr te the plant Seing placed (nto a natural circulation )
nedr o0 ccoling on oApril IT, 19790 it is expected rthat because of
tnese cperaticns, a reevaiuaticn will Ye made regarding the %Yenefics
tn he d3:ned frog cerzain changes in piant design.
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THI-2 PLANT MODIFICATIONS
TOR ACHIEVING COLD SHUTDOWN®

MAY 1979

#This report was prepared based on {nfor-
zation available to the staff prior to the
plant being nlaced in 3 natural circulation
mode of cooling on April 27, 1979. It is
expected cthact cercain plant changes differenc
than those described herein mav result and
will be evaluated in a subsequent reporcs.
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Background

In order to bring TMI-2 to a cold shutdown condition, modifica ons
will be made to various plant systems in phases to be carried out¢
over a period of the next few weeks. These modifications will
permit a gradual transi{tion from the current plant operating mode

to one which provides a stable long term cooldown mode of operatiom.

The fi{rst planned modifications will be made in conjunction with
the transition from forced primary coolant circulation (by the
reactor coolant pump) to natural circulation through the core.

To accowplish natural circulation, the secondary side (shell)

of the steam generators will be operated water solid. Water will
enter through the main feedwater ring and exit through the main

steam line.

In order to provide for water aoLid operation, certain modifications
to each steam genera tor seconucry flow loop will be required. The
design of modifications to steam generatar '"B'' has accounted for
possible contamination as a result of suspected tube leakage in the

steam generator.
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T2 bazkus aressurc control capability of the arimary system during

natural :irzulation, a new aressure control and rikeup system will

be provided. This system is essential in the event of loss of pressurizer
“eazters and leve! indication. Criteria and procedures for !etdown and
Over;re55ure control of the primary system will be established prioer to

g2ing int> this mode of operation,

Jecause ¢ susoected leakage in the existing nlant decay heat removal

svsiem, a oragram will be conducted ta identify and zorrect leaxs ta

provide as leak tight a system as possible. Als>, an additional skid

mounted decay nedt removal train will be connected into the existing .
system 4s a dackup, Connections will be provided to the new train for

a anssible addition of a dedicated decay heat removal! and cleanuo system

iscated in ‘s own oermanent structure,

T5> facilitiate early comoletion of design and Install&tlon of these
svstem modifications, system functional capability following a seismic
event has not Jeen a design requiremeﬁt. 1£ a seisnic event should occur
and c¢amage the modi‘ied systems, the seismic Categary | TMI-2 Jecay Heat
Removal Svystem and Reactor Coolant Makeup System <ould be used ts remove

care Jecay heat and contral primary gsysStem pressure as necessary,

More detailed descriptions of these modifications gre included in

the f3)l1awing pages,
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Sraam Gurargtar Madificgtinne

a, Dadificatinng t3 Steam Generatar "A'' &ar 'Jater S91id Taoratisng

1} Dagign Conceot

The shart and 1ang term concedt for water solid speration

2¢ Steam fGenaratar A have been coneqlidated, Qre cancent
I mow g ogritives, Clades wIlY zo zlragtatasd e otka Aay
aume thrsusn the shell side 2¢ a8 new heat exchanger and into
the secandarv side 2Ff the steam gernerator A in a zlosed 1390
ts remove heat from the steam generatar, The tubé side of
the new heat exchancer will be encled by the gcaisting Huclear
Caryizes 3iver Jate- Svetam (NSAWE) whieh sunnlies water

¢-om the river and returns it to the mechanical draft cooling
tywer, Rafer ts Figure | for 8 schematic of this flaw nath.
?-rovisiong will be made for svstem nressure and exnansion
zantral oy utilizing the existing lrd stace feedwater hestaer
shell and its vitragen sunply as 8 oressurized surge tank,
The derign alss includes pravislons far sampling, demineralizatioan
and chemizal additlion capability, For the initia! phase >f

Jneratinn, all valves, will be manually osperated and

‘netrumentation will ar3vide 1ocal read out, _ .

The ~ew 1030 3F heat rgmoval equigmanrt has Seen desinned ta
2onrgte 3% 8 nrascura highar thas the evsaztad +sactar cddlan? .

sustan osressure thus assuring ir-lgahkage 3° secondav gveton .

0% G

-

——y

L

L S
L J

-



2)

R o O T . . s

- b a

liquid into the orimarv system [n the event of st2am generator

tube teakage.

Motification

This szheme will invalve installation of a new high pressure
train consisting of a oumd, heat exchanner, valves and nipina
Tazatad in the turbine byitdian batemenas, The loon will he
canngcted to the main stean turhina bvoas§ line between the
connectian td> the main steam lines and the condenser, and to

the main feedwater !ine between the feedwater pumo and 3rd stage
feedwater heater FW-J-6A. Horizontal runs of piping will be
suoooried for static toads and secured ts suonorting structures
to orevent lateral motion, Vertical runs of piping will be
secured ts permanent structural members as required. Additisnal
2ining will Ye rejuired €or the surge tank (3rd stage feedwater
heater FW-Jwhi), chemical addition tank and demineralizer,

in additiaon, the interconnestions hetwoen the A and 8 faedwater

Neate- trains will be broken and caoped 1¢¢,

Jumper oipes will be installed between the existing Nuclear
Services Rlver Water System {NSRWS) the existing Secondary
Services River Water Sustem (SSRWS) to nrovide caoling water
to the tube side of the new heat exchanger. The safety
classificatian of the Nuclear Services tivar ‘Jater Svstem

will be naintained ny sraviding daunrla (ealatian valves,
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3)

All piping connection< will be welded, These modifications
are expected to be comoleted and the svstem ready far oceration

bv the middle of May.

Svetems Evaluatiang

The system design as proposed will meet the nacessary secondarv
side reguiremeants for decav heat removal with cither farced or
matural zirzulation therough the reacébr sore. Al) required
modi ¢ications will be made to accomolish this surpase. This
svetem is comoletely indenendent and separate from steam
generatsr ''9'' during all Intended modes of 9speration with

the exceptiosn that the Nuclear Services ARiver Water System and

Secondary Services River Jater System will he shared by bSath

13908 of steam generator cooling,

The system will nat be provided with redundant active comoonents,
Mowever, a single active fallure within the gsystem will ndt
zomoromise natural cirgulatian o'lthe primary aystem in that

the secandary ¢a0ling loop through steam generatsr ''8'* will
cantinue to oparate (see staff evaluation of TMI<2 naturs!

circulation performence).

The flowrates predicted through esch 3f the heat sechangers
will provide adequate canling based On an sssurmed o8t 1o0ad
2f 10 « 198 Brushe (acP 0serating o 1 #W0u), Onerating

rmcformance and daslqn sarametery for the tvetem ara &4
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Svstem
LIcation

New Pumo Discharge

New ?.ump Suction
{New Heat Exch,.
disch, Shel! Side)

i Pumn Pecire,

iiew Hea® Ixchanger
Susoly (Shell §ize)

NSRW Sunolv to Now
Meat Exchanger
{Tube Side)

NSAW 2Wtura from Hew
Heat Exchanaer (Tube
$ide)

-6 -

Steam Generator A Modified System

Onerating Conditinng
Jemp, (OF) Flow {gom)

Prassura {ngig)

670
520

572
£70

1130

190

100
100

1000-5000

3000-5000

P min, flaw

1000-£8452

6320

6002

Dasian
Pressyre (psig)

R0O
600

330

fan

163

189

The gystem Flow arranaemant has been selscted to minimize

fouling =#fects bv maintaining Nuclear Services River Yater

on the tude side 3f the new heat exchanger,

Svstem operating

temperatyre indicated far NSRY suoply and return are design

values.

5, Madificptione to Steam Gargrptor 8 for ipter S0l

1) J=sign Can

d Oggre;lgn'

The short and 19ng term concept for water $31id ooeration of

iteam Seneratnr 3 have deen
dater will be circuleted av
“ga heat euchanger and irt?

ia & 219441 1938 t9 semava Neg! from the qteam ganerftar,

sansalidated,

One concent will be utilized.
the mow pump through the tude side of the
tne secoandary side 2f staam generatar

The raconcary
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side (shell side) of this mnew heat exchanger wll) be cooled by the
Secondary Services Clased Cooling Water (SSCW) svstem which ts, in
turn, coaled bv the Nuclear Services River Water Svatem, by way of the

mechanizal draft co0ling tower., Refer to Flgure 2 for a schematic of

tnig flaw nath, Pravigsions will ba made for system prassure and axpantinn

canteal 2 utilizing the shell side oF the ecisting 3rd stage ‘eecwater
“odAleEr Wit ts seigtint nitranea suonly and thus will snerate ay A
arassurized surge tank, The design alsd inciudes orovisions “ar
samoling, deminerallizatinn, and cramical addition capablitity, Far the
i~itial Dhas+ of ooeration, all vetves will be manually operated and

instrumentation will provide 1acal read out.

The ‘irgt intermediate 109p 3f thig scheme {that portion 37 the
secondarv svstem which remdves heat directly from the stesm genarator)
ha3 been designed to permit normal dperation at 8 pressure higher

t~an the reactayr coonlant system pressure, thus assuring Inleakage of
secondary avgtem liquid inta the arimary gystem In the event of steam
aenergtsr tube leakage, Hawever, the expected made of 3Iperation from
wnicn to initliate natural clreulation would Invalve highar primary slde

R AR JTLY 3 N

1) 4a24ifizatian
This gschamc ..i11 iavalve instaltation of a new high pressure
train z3avis2ing of 8 suma (LT9.0.1), reat exchanger (LT8<(e1), valves
and 3ioing lacated in tog tyrtine building davanent, The 1300 will

be 29nngctad t9 the maln steam Ting 4t & 10 dralin pot Yetween Che
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main steam isolatian valve and the stop valve, and ta the main
fendwater ine bDetween the ‘eeduatol; pumo and lrd stage feedwater
haater FW-J-68. Plping supports will be similar t> those provided
far Steam Generatar A modifications, Additional pioing will be -
required ‘3¢ the surge tank (3rd stage feedwates hagter FU-J-68), chemice!

agdition tank (LT3-T-2), and deminaralizer. In addition, the Inter-

19nnectians between he A and 9 feedwater heater traing will oe broken .

and caooped off, .

tonrections will be made to the eristing secondary services closed
¢cs0ling water svstem suoply and return lines far c93ting the shel)

si3c 9f heat exchanger LTB-C-1,

Jumper pipes will be instalted betwedn the existing Nuctear Services
River Uster Svatem and the enisting Secondary Services Rivar Water
Svitem to> co0l the tube side of the Secondery Services Closed Cooling
Jdater S/:tem, The safety classification of the Nuclear Services
liver Water Svatem will bu maintaingd by providing doudle isolation

valves,

All s1ping connections will be velded. These modifications
are expected t5 Se ¢completed 8nd the syitem ready f5r oceration by

“ay 7, 1979,
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The system design as prooosed wili meet the necessary

secondary side requlrements for decay heat remove! with elther forced
ar natural clecutation through the reactor core. All required madia
ficationy wil! be made to accomp)ish thls purpose, Thig system is

incasenzent and sriarate from steam geﬂcfatﬁr'“ﬁ” durirg al) irtended

a9cdes 0f operdtion with the exception that the Secondarv Serviczes
Qiver Water Svstem will be shared by both luuéi of steam generator

caoling,

™e svstem will not be provided with redundant active components.

Hawever, 8 single active faiture within the system will not comoromige .
nstural zlrzulation of the orimary gystem In that the secondary cooling

I20n theough steam generator A" witl continue t9 operate (see staf?

evatuatian concerning ™I-2 natural clrc.tation performance),

The fYowrates Dredicted through each 0f the heat exchangers wiil provide
adequate c¢cooling dated on an assumed hedat 1vad of 10 x 10é 9tu/he
(2CP sperating © 3 MWOM), Ooerating performance and design oarameters

far the systom are as follows!
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Stean Gcacrpcd} B Modified System

— Og;;ating Conditiang _ Des[gﬁ.__ _

Svstem Location Pressure {psiq) ITemp (OF) FElow (com) = Pressurs (psiq) ]
New Pump 0ischarge 670 . 100 3000-5000 00 |
New Pumo Suction 500 . T 3000-5000 - 600 -
(New Heat Exch, Oisch.,, . - -
Tube Side) f
Haw P o Rezire, 670 ‘ ' 101 Pump min, flow ROO -
“waw Heat Z-changer Suonlv 679: T 123 3210-5%2) ' 279

{Tuoe 3ide) S
$SC4 Sunoly to Yew Hest 169 72 4070
Exchanger (Shell Side) .
§ho4 Raturn from New 100 89 £900
Meat Eschanger (Tude $Side) '
NS34 eturn from SSCW 100 7 5C00

Heat Exchanger (Tube Side) . a

The svstem flow arrangement has been gele ted to minimize fouling effects
b7 maintaining Kuclear Sarvices River Water on the tube side of the

Secandary Ser-ices (losed Canaline Water hei* axchanger.

(WY

vacrgnizal Svetem Jagian - Siam Gengratse A" gnd '3 Modificationg

All ecomponents and supports of both nuclear class and non«nuclesr 3
will he desigrned or varifiad to have been originallyv designed for the '
mae¢imym l0ads that they could be expased to during tes:ing startuo,

and evsected dperation 3f tha system, l.e., pressure, temnerature

seadweiNt, oump vibration, ete, The companent design structural

infarmgr’'9n is ligtad ia Table 1,
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A soecific concern that we have a8ddressed in our review s the structura!l
adequacy of that portion of the Maln Steam piping system which as ine
corporated into the 0TSG cooling system wil) ;onta!n solid water in

lieu of the pressurlzed steam for which It was designed. Components

in the system wil! not experience any significant dynamic loads. Special
nrecautions will be taken during initial filling and startup of the
system t> minimize the potential for water harmer. Loads that will

be experienced include pressure, deadweight of water, and therma! -

P

expansion. Since the system will be operated at a maximum pressure
of about half the design pressure of the piping and its maximum
ooerating temperatures will be considerably lower than the design
temperature of the main steam piping; stresses resulting from these

10ads wil! be minimal,

A*ter assembly and prior to initial operation of the plant, the existing

oioing was hydrostatic tested and at that time was water filled., Thus
the 02iping and its supports have been demonstrated to be adeguate for

the weight of the water,

In order to minimize piping deflection, the licensee

has specified that selected spring hangers be pinned. We concur with

this requirement, .
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Design Bases Lnads

It should be noted that all ASME Section 1] CL, 2 components used [n

the cooling system were designed for seismic Category | service. How-
ever ail of these components, both those that are part of the original
™1-2 Main Steam and Feedwater piping system and those obtained from

other nuzlear sites to be incorporated into the OTSG cooling system,

are being utilized in a systemwith different response charasteristics

from 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 from the original seismic design requirements,
which can affect seismic response, these components should not be considered
seismically qualified as installed in the proposed conling system, solely
on the basis of their original qualifications. Additional work would

be required to evaluate the seismic capability of these components

for this aoplication. However, seismic capability of these system
modifications is not a necessary acceptance criterion; therefore, no

additional seismic evaluation of this system is planned.

£valvation Conclusioan

We have concluded that the Licensee has specified comoonents designed

and fabricated in aczordance with aczeptable industry co5das or stan-

daras and will take into account the loads associated with startup,
testirg, end pthe planned system overation, ~ r‘i " =
2 5.5 tJI [ .
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The use of components that ara in conformance with these critertls ‘
orovides adequate assurance that structural integrity of the 0TSG J
"A" and ''8' cooling system will be maintalned. ' - 71
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Component Deaion Structural information

Pumps A £ 8 System

ASME Section 1)) CL, 2

Setigr T .:teniure - 3500F "
Jasign Prassure - 779 osig,

Hagt Zwchancoers

A Svetam
ASME Section YII|
Design Pressure: 150 psio (tube side)
600 psig (shel! side)
9 Svstam
ASME Section 111 CL. 2
Sesign Temnerature: 3500F (Both Shell and Tube Sides)
Dasign Prassure: 675 osig { ube side)
200 osig (shell side)

1rd Stane Fomdwater Meater (shell cide as syrae tank)

ASHE Saction V111
Design Prassure: 1300 asig

Steam (eneratsar

Secondary Side - ASME Section 11! CL., 2

Oising, Yalvas amd Mis, Tanks (minimum requicampnts)

Pining =« ANSI 81).1
Mise, Tanks « ASME Sectiamn VIH] Div, |
Yalseq -~ ANSI B!6.5 and 315,34

ar chack vgliag outside zanisinmant %9 the malia iiga7
KLY

<! ’.
At ot B @ wn b S
ACME Seerian MLE oALL2 oo .
‘ | /s ()
Lnnsre
=HS1 21101 s as desz-lbes in texs, s '
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4. Structural Jdasgign = Steam Generator ''A'' and "9 Madifications

Modification of Steam Generator ‘A" and Steam Generator '"'8' involves

installation o¢f one sump and one heat exchanger f5r aach steam ganarator.

The new equipment will be lnstal!e§ fﬁ the northewest end of turbine 7?{ -
building at elevation 2A1'a3'", between column lines TJ and TX In |
nortmasyuth diraction and TL) and Tik in gastewcst dirsstisn, The 5.- A
enzlsgaz Tiqure | shows the genara! area of V2catianm nf tha 2532

equipasnt, ' ' E o4

The details of the ccuioment is 45 follows:

The heat exzhanger for stean generatar '3 weighs 315 kips wet and s
sugoarted on two saddles, 2t hy U'ad' gash, The apump far this .

tteam generatar weighs 13,7 kips,

LY
A

The heat exchanaar f3r stea~ generstor A" weicghs 135.7 kips wes,
it iy acarsximately 13 f2. long and is susosrted on two saddles ? In,

LI

wide ane N'-7 1ong located 11°-3" apart,

Zsanination of the existing structural drawings of the turbine duilding
area, whern thisa edquipment s to be installed, revaals that the base
slas is faur ‘eet thick, with ¥t rebars at 12 In, so2acing, each wav,
tap and bogtom, Taobo‘ the structura! cancrete Sose mad Iy at the

el 2702 The Sase mat i3 covered with 8 1129 laver 9f lagn s
ioncrece Fill alus annredcimata'y 2 dn, waarleg surfase, aringing the
13 nlew, 13 2710 Agguming LS degree 4100l tian of thg 14a¢,

1°4 90 ine zasls 2 the s'lawadte carsrate Seteing acqqryure, 'O
’
!
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licansae estimated that the maximum -1aad that can be nlaced aver ans

square fI0t of the area s 99 kios, Since .the heaviest piace of
squisment to Se inctalled in this area i3 the heat exchanger, 135.9
kips, which when distribyted over the ar+a of the suppnrtlﬁg saddles o .

2 «L.B67 x 67 @ 8.1 gq, €t) dalivers the head 3 the f'asr ¢

.

IY vwing, the licirene zoniluded that the stah is zenanle 12 tupanr?
the 133¢. The analvsis was performed ¢or the dead and live 13ads anlv,

unser statiz sonditioans,

Je have cancluded that the licensee has performed his analysis In "
aczordance witn the methods and orocedures which are soecified by fhe |
aporooriate 23des and standardy, Tha usa of these = thods pravide

a reasanable assurance that éhe structural etemants affacted by this

madification will oerform thelr Intended function,

e, Instruymencatian and Contrsl {OTSG A" and "'g" £3311iag)

The fallawing new instrumentation {listed below) 1s being

aravided an the OTSG VA and 8" Lang Term Coaling Systems,

). aadiation Monitar (¥ '8' only):

2. Loon fiow Indicationt®

J. Steam Generator Heat exchanger, Shetl Side Temperature « Ty,
o4 | T .
(n& 2nlv)y Toue b

U, ~eat eechanger, Tube Sice Temoerature « Tin, Tout

5. Pumn Pressure o $iction and dlscharge

B b
o
N

% . “
0z
§, Lass Temparatjrev T c

. Leta Peaqs g re

1

wlsgundant sety 3/ instrumentacion are marked «with an asterisk, .



Cantrol room alarms will be provided for radiation as a result of high
S/G osut-leakage., For initial installation and system operation, only
local indication will be available mounted near the scnsors in the

turbine building, Similarly, all controls will be loca' .

S/G l=akage int> tne c221ing lsops is to be sensed by victoreen model

55 area monitors straooed to the piping just down stream of the tie-in

to the main steam line, Looo flow rate is to be sensed by 2 (two)

barton modal 200 differential oressure mechanical indicators across

3 single oermutit orifice plate, All new temperature sensors/indlcators
ara specified to be ashcraft (S5 - inch code 50 E1) bi-metal, tiquid=filled
thermometers. Looo pressures are to be sensed by ashcraft 1279 (bourdon
system) mechanical pressure gauges. Table ) provides additional

ingstrumentation characteristics.

fhe systen design criteria include the requirement ts nrovide control

and sen.or read-th to the main control ro0m on an expedited basis,

Jua t3 the time constraints placed upon initial system operation, we

find the above design criteria to be accentable, The specific details of
the design associated with providing control and sensor read-out to the

concrol room have not been developed at this time.
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VARIABLE

0TSG 'B'* COOLING LOOP -

TABLE

SENSOR TYPE

LOCATION

S/G '8 Leakaqe
{primary to sccondary)

Loop Fleme

Total Flow

_Heat E«changer

Stel) Side, Temperature

Tin. Tout
Tube Side, Temperature

r;ll' ‘Wl
Pwap Pressure
Suction and Dlscharqge

tnap Tomperature

Lonp Pressure

Strap-on gammad Detectors
Victoreen

Orifice Plate-Permutit

Bimetallic

'Thermnmeter-nshcrnft

Bimetallic
Thermometer-Ashzroft

Bimetallic
Thermome ter-Ashcroft

Pressure Gauges-Ashcroft

Bimetallic
Thermometers-Aslhicroft

Pressure Gaugc-Ashcroft

g e cm—_ __ _ = v e -

)} monitor on existing mdin steam turbine
bypass header (A" loop only)

2 monitors nn Mew pipe just downstrecam of
exlsting wain steam header (8" 1oap only)

2 lndicatars in new pipe just downstrcam
of cxisting main stean header (''A" loop)

2 indicatnrs in new pipe just upstream
of existinng ecdwater header (o loog)

In new piping ju<t off mainsteam header

At heat e¢xchanfer

At heat cwchanger

At discharge and suction of pump

Downstream of puwp reclrc.,

Upstrean nf hcat exchanger




f. Radiplnglcal Evaluation am Generator A/S
The radiological considerations which are integral to the water
solid steam generator secondary side cosling method will assure that
radioactive effluents from contaminated systems will be controlled and
wininized. Additional precuatisns will also be made to mininize sccupa-

tiongl -adiatisn expasyres %3 operating sersannel,

The secondary coolant presently in the ''8'' steam generator is
contaminated dua to the initial primary to secondary leakage which
oczurred on March 28, 1979. The measured'radioactivity concentration
and curie content is estimated in Tabie 1, Under normal conditions

the secondary coolant oressure will be maintained at a value greater
than the orimary system pressure such thatlif steam generatnr Ieaﬁage
fFlow oaths are available, the highly contaminated primarv coolant will
not enter the secondarv coolant. NHowever, it is exnected that transient
3f short duration may oc:ur such that a reverse pressure gradient could'
introduce additional radioéctivity into the secondary zdo0lant. To aler?
the system operators 5f such a conditlion, indicators and alarms for
orassure and radioactivitly in the seco;dary coolant have been pravided.
These indicators will alert the operator of an adverse condition so

that corrective action can be taken prior t3 signi‘icant additional

contamination 9f the secandarv :zootant,
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The steam generdtdr secondary z90lant system and secondary services .si oo %f
closed co0ling water system will be pe}iodlcally sarpled and analyzed )
to deternine if hedt exchangers are steftlng to leak. Samples will be
taken at a frequency of at least weekli or at any time there are
indications that possible leakage mav be dccurring, e.g., incregse in

the giean cenerazor closed ¢aoling 103p surge tank leuals,

.

Lcakage may aiso occur at various mechanical connections in the
secondary cooling system., T7 the extent practical, Incations where
leakage is likely, e.g., valves with a .nown leakage history will be
evaluated and a program to mininmize lea '1ge Iéplenented. tsen wiith a
leak minimization program leakage >f co-:aminated )iguids to the floor
drain sy-tem may still occur. This lea age should flow into the floor
drain system and be collected in the thblne building sump, the turbine
building sumn oumps will be sperated in &8 manual mode with an analysis
5¢ the sumd water radinactivity caontent heing_made arisr t> sump pump
9%eratian., !f the radiocactivity content is Ioﬁ: the water can be discharged
through its normal flow path to the river, iFf ghe radioactivity content

is high, such that discharge would exceed technical! specificatinn )limits,
the sump wate- will be numped to an appropriate recwaste system for
treatnant, Adequate free volume in the radwaste system will oe provided '  ,

f3r su¢h contingencies,




lsolation between the secondary zooling.system and services systems,

e.g.., nitrogen and demineralized water supplles to the surge tank,

wil! be provided to prevent back flow of contaminated water,

Gasesus effluents from thic system shoujﬁ Be negligible. The noble ’
gas inventory in the "8 steam genaratar is negligible hecause the
stean generatsr was vented, Airborne radioiodine releases should

also be negligible because the secondary cooling system is not vented
(a nitrogen blanketed surge tank) and the low secondary cooling svstem
temperature (1009F) results in a low air/water partition factor which

reduces the volatility of the radioiodine,

The licensee is providing a demineralizer system to maintain secondary
water chemistry and to reduce radloactlve contamination. Details on

thigs svetem are not available at this time, The demineratizers will be

shielded and designed to permit resin bed disposal as radioactiveé waste,

The shielding and spent resin handling system will als> be designed t>
minimize occupational radiation exposures, e.g., the use of disposable

demineralizers,

Frllowing the TMI-2 incident there has been no indication of primary

coolant leakage oast the ''A” steam generatdr tubes. Since the orimary

to secondary syntem sressure differential will result in in-leakage
anly, precautisng similar t> tho.e evaluated above for the ''B' steam

generatsr madification are not requirad,.
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Tadble 1

"B" Steam Generator Radioaccivicy Coatent
(Activities based on 6/19/79 sample ‘'reported by s&w)

April 19, 1976 - -+ - May 9, 1979
Half- FRadicactivity T (&) REQICESTIVITY (37 -
Life concentration System ™ " concantcation -  System - -
(uCt) Inventqty (uCi) Inventory
gu (c1) - gn (CL) "3
1-131  8,05d .93 50.8 8.9 x 1072 9.9,
Cs-134 2.1y 9 x 1073 597 s.ax107 0.59
Cs-136 13d B.x x 1073 .54 1.6 x 1073 0.18
- -2 )
Cs-137 30y 3.4 x 1072 2.2 2.0 x 10 2.2

’ 7
(1) S.G. water level = 368 inches = 6,5 x 10 cc
{(2) S.G. full at 625.5 inches = 11;-x 108 cc

(3) Assumes decay from 4-19 (21 days) plus dilution
from filling the steam generator,
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3.9 STANDIY ASACTOR _COOLAMT PRESSURE CONTROL SYSTEM

A, Sostes tyaluatinm

1} Description
A standby reactor c¢solant pressure control and makeup system has
been oracosed bv the licensee, This system would serve as a backuo td the
27C% an: maintain reactor I3olant system prassure with the oressurizer ‘ille&
solid with water, Prim- , zsolant system oressure wil! be maintained

even with the loss of pressurizer instrumentatizn and inoperative

pressurizer heaters. Alsa, the pressure control! system will be designed

t> nrovide adeaquate NPSKH 0 the reactor coolant oumos i f they are needed,

Te stanby reactor coolant pressurc control system will consists of fi.-g
passive comoonents {a series of water storage tanks and a surgetank

with aitrogen blanket for pressure control!) and active components

{charging oumos). The system will control reactor coolant pressure

sver the range of 100 psig to 752 osig.

The passive reactor caolant'aressure system which would be operated initially
with tocal cantrol. Additional instrumentation and remote control will

be incorporated to permit autématic. operation of the system. The active
pressure zontral portion would resupply water to the surge tanks with

acded capability of providing addit‘onal makeuo water direct!y t> the

RCS if neaded.
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2) Modifications

The standby reactor coolant system pressure control and makeup
svystem will involve installation of two 900 gallon capacitv water tanks
and one surge tank (all will be of the Westinghouse Boron injection Tank
design), nitrogen bSottles, two u4N gpm positive displacenent oumos, &
decassed borated wster sucoly tank, valves, and 2i2ina. This sustem will
Ye connected between the di<charge side of the high pressure makeuo system
do.:zistream of valve MU-V-14LC and upstreﬁm of valve MU-VIBC. A1l the

zomponents will ba placed in the fuel handling building,

The above modification will establish a flowoath of makeup water and
oressure control through the normal makeup lines that connect with the
reactor coolant loop cold legs. Chemical control of the degass!ified
borated water used in the pressure control system will be provided

bv the sresent chemical addition system, Connectlons will be provided
t2 accommodate the addition of borlc acid, Hz. demineralized water and
hydrazine, LiOH and NaOH. The degassed water tank will be replenished
via pinping connection from borated water transfer pump and boric acid
batching tank. The boron concentration will be maintalned in the range
of 2200 to 400C ppm. Figure | depicts the oroposed pressure control

system and interface connections to the existing systems.
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e 25 .
1) Evaluation
1¢ required, the passive portion of the standby pressure control .

and makeup system is designed to provide peak initial 500 gpm injection
rate to the reactor coolant system, The SO0 gpm injection rate wilt

be adequate to orovide primary system makeup for certain transient
events that zan cause considerable shrinkage in the ACS. Because >f
the finite inventary (1330-2000 gal) this injection wili decrease as
the discharge oroceeds, Also, the passive portion ~¢ the system will

be designed to provide cantinuous makeup of 4 gpm for 8 hours,

Sufficient makeuo volume requirement c;n be met by the nroposed RCS
orassure control system for moderate system perturbatiors and for the
fallowing postulated transient event: Jloss of natura! circulation
cooling due to & loss of all secondary side cooling with restart of one

secondary cooling ioop following a hot le; temperature rise of SO°F,

For this event the !icensee has shown & tota! volume change of 1900

981 1ons which can be made up by the proposed system, However, the

sressure contral gsystem |s not designed for makeup requlrements

of more sesvere transients such a3 & sudden complete loss of natural

circulation for a period of 2 hours, followed by an 22 pumo start,

Procedurss which sermit reactar coolant pump restart following loss

of natura! cirsulation would reuuire t>: avaiiac!ility of ather makeun

suntams such as the HPI In addition ta the praoosed nressure contral .

svstem,
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The reactar coolant pressure cantrol and makeup system will not provide
letdown capabillty of reactor coolant caused Sv averpregsurization events.
mactsr zs0lant fluid exoansisn will be relleved by sne 2r a comblination

5f the f3llowing current components and svstems: (1) normal letdown

line (thrauch the letdown coolers); (2) maintaining letdawnr with concureent
rar=ination 3F askeun/sedl inleztionm: {1) zantinuet reactar szplant

surn yea! return flsw: {4) spening 37 pressurizer vent watve; grd (5}

Pifting of the pressurizer relief valve,

Pising irtegrity of the reactar coolant pressure control and makeun

svstem has heen exanmined for oostulated overpressurization events such

as inadvertent startup of an HP1 pump, This svstem will nave a design

sressure 5F 1370 psig except for the section from the HP) makeup line

back t=-such the second isdlatisma check valve which will have a design

aressure 3¢ 1670 onsig, Owversressyrization protestian of the ltatter

piaing sr¢tian when the HPI/makeun pump fg started will be arsvided by

fngtaliation 3¢ a reiie® valve abayt the HPI/makeun aumn set at 1000 osig

anc 3 celief Flowrate 3f 525 gpm, CLhack valves located downstream of

'he MPl/=akeup pumps that are inside the Reactor 3ullding will alss provide

ar3tantiaon o this system from inpdvertent overpressuyrization of the

RIS due t2 any other causes, The criterly and sracadures far latdown ‘
and dverarassure contral af the 208 will be established arior 12 the .

sneratian af this gustem,
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The prapssed reaztor coslant pressure control and makeup systom moy

H:t meet makeup demand following & depressurization event of the orimary

system such as inadvartent opening of the pressurizer PORV (with downstream -
isolation valve ooen). 17 not isolated in time;, the system would be

drainea resulting in entrainment of nitrogen intn the raaciar ¢aslant

svstam, Ty pravent such an dacurrence the svstem will gutamaticallv isalate

on low level in the water tank. In the event of loss of of’site power

*Nig valve will Ffail in the ''as is' position, Since thils oositlon is -
the preferred 20sition for normal operation and it would alss be the

areferred position in the event of loss of offyite power, Also, an alarn

will be annunclated locally and in the controf room when the lsolation

valve is nat fully open.

We have examined far sinale failures that can disabie the pressure cantreol
and makeup svstem, The discharge valve SPC+VS s 8 single failure point,
how2ver it will be 8 manually aperated bal) valve pasitinned to an open
23sitian, and then locked in that positlon, For simplicity of design

ard installation, we have not required redundant valves to meet single
criterion to iasure system isolation cacabllity, A redundant charging
sumd will be avallable to fI11 the water tanks in response to tank

leve! reduction,

e s B o'®




2equiresments for preoperational flow test of the 3CS pressure conteol
svitem will be determined pending & review of the marqin suggested by
analysis for peak makeup flow demand snd what the system s designred

to oravide,

o 2anclyde that the propoted sveteam will maintain reactar coalant
sressure contral f9r ndrmal water solid conditions and srovide sufficient
makeuo water far & wide range of cvpecfed transient events that wiuld
cause shrinkage in the RCS. Emergency procedures will be u ed for
sdditional makeup cacability that may be required to mitigate mare

severe anj less prodbadble transient events,

8. Machanical Dasign

"} 2esgriotion

The Reactor Coolant Pregsure Control System is madeup of several

wates supplv tanks, positive displacement pumps, valves, and piping,
The agoliczable cesian sodes and standards used far the design af these

camnonrents are pravided in the Table t,

a » 0800
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Jable )
Aoplicab'e Jegign Cadey ar Standardy

dater Supply Tank {Ppygive Svatem)

ASME Section 1) CL, 1 « S.S,

hgraimg Pom

-\S.‘!EISec:ian i1y oL, 2

Pinieg

ANSI BY1.1 (minimum requirement)

J¢qszsifinad ater Syupoly Tank

ASHE Sectian VIl Div, 1
nen r

ANS) B8)1 0
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2) 2Jeslan Loady

Pregssure, pump vidbration, component and ‘1uid desdwelght, and
macinum anticioated pressure surge forces were considered In developing

design loads for the RCS makeud system. The staf’ considers these to

se acceptable 'oad considerations for this psapllication, The staff has nat

raguired the A0S drassure contepl and makeup tvstem Ye evaluated far

seismic 12ad capability.

3) QOther ” # n
‘detded constructian will de used wherever possible to minimize
the nsotential for system tegkage. Components wil! be fabricated from

stainless stee! or carbon stee! clad with stainless stee!.

L) Evaluation Conmluging
'de conclude that the licensee hag snecified components that will
be designed and fapricated in saccordance with accentable industry codes
3¢ standards end will taken into account the loads associated with

startuo, testing, and expected svstem Qperation,

The use 3f componants that asre in conformance with these clrterla
aroviges adequate assurance that structural Integrity of the Reactor

Coalant Peessure CSonmtrol Svatem will be malncained,

0
M
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¢. rustuyral { qn
The svstem includes the following major equipment:

a) Three water tanks, 300 gal, cavacity, Each walgh 20 kips emoty
and 27.5 kips when full of water, E£ach tank wil) be supported
an faur 12 in, by 12 in, plates.

b Jorated woter tenk weigning 6 kips supported I fiur & in. plates,

¢) Twd « 100 HP pumos weighing 5.4 kips each,

The enclosed Figure 2 (2 sheets) show the conditions af the origlina!l
structure. The area is located between columng AP and AT in southenorth
directisn and columny A6S and A67 In east-west direction, The slabd

is three ‘eet thick and the reinforcing steel is #7 et 9 in. top and
hottom in north-south direction and #3 at 6 In. top and bottom in the
east-west direction. The compressive strength of the concrete I

3000 2si and the vield stress of the reinfarcing steel! 1s 60 ksi. The
licensee has« analyzed the slab for the sdditional loads resuiting from
the Aev aguipment and cn_ncluded that the stresses will Yo within the
a'lowables using generally acceoted codes, The analvsis was perforwed
for the static conditions only, We concfudc that the licensee has
perfarmed his snalysis in accordance with the methods and pracedures
which are soecified Sy the aporooriate codes and standards, The use
of these methods orovide redsonable assurance that the structures
a¥72cteod Sv thig modiflzation will gontinue t9 perfara their Intended

furctian,
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.. netrumen LR 1 1 ,

The foitowing instrumentation Is to be provided for the Reactde

4
Coolant Pressure Contro! System:

1. System Yater Prassure

0. <ater Lavel in gach tank

]J. Hitrogen Pragsuyre

L, Mokerup Flow

§. Matg-yp Pumo Digcharge Pressure | .
6. Borated Jeter Storege Tank Leve!

7. Borated water Supply Temnereture

Aedundancy is provided for: Water level (in each tank) and system witer

flow, Nitrogen pressure is sensed 8t the cvlinders end just downstresn

of the Ny pressure regulators.

The dosign 9f the system is not predicated an the avaitability of
tme pressuriter ingtrumentation and cantrols, The ranqgey of
instrumantation have not been provided,

.-
PTG N

The contro! asaects of this system are s follows: The firet' mexeeyp® ' * °
puro wil! be cut In by & ""Low'’ leve! signal fram tha aitragen oredsurired

surqge tank:; the second pump will be cut In by & '"LOwelOow" 'Qy;l signal!

and Doth aumps will be cut out by & "High" leve! signal, The controly R

/3¢ tne neaters have ot been descrlbed, .
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we have requlred that the deslign include automatic isolatinn capabl!ity

t> preclude the addition of nitrogen into the Reactor Coolant System,

The !icensee has resoonded by providing an automatic close slgnal to

the motor operated isolation valve initlated by 15w level in the tank
nearest the Reactor Coolant System, The Isolation valve will be signaled
3 close when water in the tank i3 desleted to 100 gallans, Tank oressure
1808 will be utilized for leve! Indfﬁot!on, (One oressure tao in the

tank and the other in the 6-Inch piplng uostraam of the tenk). Because

of the locatisn of pressure taps and uncertalnty of leve! contro! to actuste

the 1solation valve under transient conditions we require functiona! testing

9¢ this control sYystem thet would rQQUIrQ tank blawdown prlior to Installae-
tion of the pressure control and makeup system. |f the test results turn
out to be unsatisfactory other means of preventing J}~ln|urqe Into the

ACS such as automatic isolation and venting of Ny supply will have to

be considered, we have further required that an alarm be provided to

the sperstor when the di‘ferential prassure of the Resctor Coolant

Svstem oand the oressure control system exceeds & set value. The llcensee
ras ¢omplied and the alarm will be snnuncisted whenever the differential
pressurs i3 greater than 50 osl, We find the Instrumentation and control

aspects of thls system as descrihed adove to bo accapradle.

-




Qeacav Heat Remgval §

and Skid-R

Jecay heat removal capability will be provided for the plant for its

To accomplish this, the following work and

current operating modes,

modifications will be undertaken:

1) upgrade the leak tightness of the

existing decay heat removal system as required, 2) install an additional

s%id mounted train of decav heat removal equiprment, and 3) consideratian

of 8 dedicated long term decav heat remdval and primary coolant cleanup

system in a permanent structure,

A, Upgrading E:I;;Ing Qecay Heat Removal Svitem

Provisions will be made far conducting a predperational test of

ek e

Locations of system leakage will

each looo of the existing OHR system,

be identified using television cameras installed at key locations,

leakage paths are ldentifled, they will be corrected if possible, therebv

oroviding as leak tight a system as is practical, Leakage collection

caoabllity will also be added to the system where feasible (i.e.,

instrumentation to detect JHR

collection of leakage around valves),

The availability of the existing

pump vibration will also be installed,

leak tightness of the

decay heat removal system will depend on the final

system comsidaring the tontamisation laveis present [n tha primary

¢anlante,

-




8, Desian of New Skid Mounted Decay Heat_Remnval Svstem

A third train for decay heat remqval will be nrovided. This will
involve a tie into the existing decay heat:removal system drop !lne
downstream of valve DH-V-3 located in the Fuef handling building and
ting iato the twobreturn ines t> the ¢sld lea: alsn located in'the fue)
“andling Suildina (See Fiqure 1). Jiew lines wil! Se run throueh the

-

nenetratioan ro0m 10 an opening cut in the fuel handling building wall

and Jut to a skid located outside the building at grade clevation (30L'-6"),

This skid will contain a new decay heat removal hest exchanger and two
full cavacity pumps, The discharge line for the cat exchanger will
return through the odening in the fuel handling 5 ilding to the return
line tie-ins. The tie into the decay heat remova drop line will be
nade b+ welding an 7 Inch weldolet ta the pipe wi 2 a ful! penetration
weld, dye cenetration testing the weld, then cutting the hole in the
oios using a8 olasma arc cutting orocess to minimize dehris and finally
we'ding the new pipe ta the weldolet. A similar pracedure woa!d oe used
far the tie-ins to the two return linas, This procedure should minimize
the time that the decay heat removal system will be out of operation,
All walves will be electric motor operated and will have twa seals with
provisian. for collecting leakage and directing it to the existing rad-
waste si/item. Additiona! connestiong will be provided in the new piping
sutside ke fuel handling tuilding for future u-e in the installation of

4 dedizatad, lang 1ifs, harcdened structure which wili ecantain heat
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exchangers, pumos, demineralizers and ¢ilters for long term decay heat

removal and cleanup of primary coolant water, .

The secondary side of the new decav heat removal haat exchanger will

be cooled by a new separate decay heat closed cooling water system with
its own pumo, piping and vaives. (See Fioure 2). This system in turn
will be z2scled bty water “rom the nuclear services river water systam,

Ne:v connectinns will be made o0 this systen.

The design of this new decay heat removal svsteﬁ will be comoatible
with the current primary system decay heat levels and operating
parameters. It wil}l require that the pressurizer level be maintalined
half ful) at all times to insure adeQuate NPSH to the OHR pumps,
Alternatively, the backup malieuo and pressure contrdl svstem could

s:rve to satisfy this requirement., The new skid mounted DHR system and

g

clased cooling system is comolntely saparate and Indeocent from the
existina JHR but is not designed against single active failure. However,

the existing OHR system would be available in this event,

The olan is to have the skid available but not make the connection to

the lines cenetrating the fuel hbndling building wall at this time,

In the event this sytem would be required for immediate servvice, the
skid and osiping would be shielded to prowside all reasanably achievable

radiation orotectian, : Cd
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The staff has raviewed tha exnected tystem performance 5¢ this system
and concludes that its heat removal cepacity is su’ficlent for decsy

heat ecemoval from the T™Ii-2 reactor.

Mezhanical Desiqn Congiderationg

The skid mounted dacdy hoat removal svs}en ;ansists af components such
as heat exchangary, Dumps, tanrks, voISQQ\onqlgidloc. The apolizable
desicn cades and standards used far thélhéflgn;o; these components are

1

orovided in the table below.

fabla |
APPLICABLE DESIGN CODES OR_STANDARDS

Purng and ”':‘S E:shanggr
ASME Section 131 C1,2

Valuey

ASME Section e ci
Pinin

Micture of Type JOL and J16 10 Sch, 4O Stalmlesrs Stael gections,

ASTM Material cqrglffg.;lgn

Al welds fuliv radiograpnec except for wald-o-let connections to

enisting OHR aiping,
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Deasign criteria

Loads Considered - Normal) operating conditions, » to include operating
pressure, dead w-Ight, pump vibration, thermal

expansion, and maximum anticipated pressure surges.

Norma! strass 1imits will be mét far all oiping and components Inctuding

Ivads #rom 28F,

Design Stress Limits Used:
Pumos., Valves, Heat Evchangers - a3 specified [n ASME, Section Il for

applicadle Code Class.

Pioing = Strass limits oer ANS!I 8431.7,

degign Irfgrmation: S$aeglfic far Svgtem Tigeln ¢ §<!:;Ing OHR Piping,

4elden-tat Connection

2ainfarcenant ares of fitting provides & 240D percent margin over the

area o' the existing OMR piping it replaces,

Pise sunports will be arranged 30 manimum gtress loavels at the weld-
a-let to OHR plpe Interaction vill be held to about one third 3f the

8-31,7 allowable stress limit for normal 1%ads,

wWeld-s-1et to OMR existing pipe wrlds will be made using o Qualified
arscedurn and Sy welders qualifled on weldeg=let ts Dine connection

mochuo s,

/5% 04y




L.

Jecause of time constralaty, the ue!dio-let ta pipe welds wil) not

ne -aciogranhed: however, the riot o'lthe weld will be ground and dye
senetrate inspected and the fiaal surface will be dye Penetrant Inspected,
idaitinally, the deslgn I« deing quatified by hvdrostatic pressure tests
and dending moment testy which apply - 10ads until the simulated existing

THE pine siceeds its viela gtrangth,

A1t uelds and the cut ints the enlsting PHA ﬁloe will be parfarmed
4sing the pDlasma arc method, The plesme arc was chosen far the come
Sination 0f s»all heat.s’fected 29ne and minimum resulting slag which

<ar be claanad uo with relative sase,

Hiicgf 15"52!!1

Jalves - Lire valves and relief valves will have leakage 3r discharge

‘luid ploed to & drain tank in the euxiliary bullding.

Jecav Heat Claged £poling Water Svatem Componanty

ASEE Sectianm 101 CL.3

Far all ¢companents

materiala: C.5. olping
$.S. Pump, Valves, Heat EIxchanger:

Ait sannectinng welded exceaot for 2iplng t5 component Interfacay which

wil! 5a flanges,
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cvaluation Conglugian:

‘4e have concluded that the Licancce has specified components designed

and fabricated in accordance with acceptable industry codes or
standards and will take into account the loads associated, with

startup testing, and planned system operation.

The use 2f zompanents that are in corfarmanch with these ceiteria
provides admguate assursnce that structdfgi integrity of the Decay

Heat Aemoval Svetem will de malntained.

Structurat
Fyel Handling Building Yal! Penetratian (#unl Elda!

In order %5 provide the skid mounted decay heat removal system a
penetration would have to be made through the west wall of the Fuel

“and!ing 31dg,, between calumn lines AC and AF and across column 11

13

ne

A63, at elevation 297'-0" (See BGR Drawing 2075). This is approximately

seven feet below grade., Excavation outside of the structure will b
done By dick and shove!l to minimize a QOI!lb}lFtv of damaging any

pioing or electrical conduit. The outside wall at that location I3
reinforced concrete, 5'0" thick, The comprassive strength of coner

in thls wall is 5000 pslg.

ete
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The opening is tO be made 21" wide S't“'hfgh on the osutside tapering.
to L'-1' at the inside face. One reinforcing bar, #18 ls to be cut at

each face. Figure. 3 shows the front view and the cross-section af the

opening,

Pracedure

At the time of writing of thig repartlva}iaus methods of penetration are
seino studied. One passidbility is using the oxygden lance process. " A
trial penetration is currently being é?rformed by this method.' Drilling
thraugh the weltl is also considered. The final method of the wall
oenetration will be described upon pe1ding results of the test and con-

sultation with the other axperts in t-e field of construction materials,

Instrurentation far New Decav Heat Reinval System
The following identifles the instrumentation to be provided for the .
third OKR System train. A traller will bé'used to> pravide remote

¢antrol room operation,

The following instrumentation will be provided:

1. OHR pump suction pressure

2, OHR pump suction temperature (OHR cooler inlet temperature)
3, OHR Cooler inlet prassure

L, OHR Cooler dlischarge pressure

S. OHR Csoter discharge temoerature

6. OJHR flowrate

N>
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3 05

+t6 o W s B .

i

e A A L ol

P P




Front Vview

" 3132 i,

41"

FXI..S';,‘ ﬁ‘/g ’_e’nf
‘r"t:?ce‘ '

-
)
|
..I I.I : ) : 1‘
ErAY .
+
ot
L

i £l 295157
:l\h Js "'; ) . \ ‘d‘ . 1 If
N . . . :
.\!1‘ \‘ (%) q., . , i

586':‘70(7 A4 .

FIGURE 3

Skesch Stowi'na

Penetroiom ﬁ”“;fgh

Auxiliarvy Slcla a/all *‘f
“i24/0279,

ARk

"-""5—"_-‘!?}"—_"-'- C g L

=i

-y :

g



.!‘2.

Redundant measurements and display are provided for each oarameter

e

and seoarated to be consistent with the A or 8 pumo train, Independent
power supplies are provided for each train of instrumentation. No e
automatic control or interlock features are provided. ®
T~ the extent oractical, the nuclear instrumentation which is safety
r2lated has deen purchesed to Class if requirements, The instrumentation
Y x_‘,‘

selected was based an, to the extent avalilable, thc same manufacturer,

model, and princiole as the instruments used in..the existing OHR svstem,

The staff concludes that the instrumentation and contrnls to be
aravided far the skid mounted decay heat svstem are aporapriate for

their intended function,
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Electrica! Power Svetem Modifications

A, General Descriotion

The licenses has identified 8 number of modificdtions to the Unit 2
power system in order to accommodate a lo;s of offsite power. DBackup
power t5 the two existing safety related load grouos (designated Red
ar.d Green) is suoplied by the two existing Class I%Z diesel generators.
Mo 12ading ¢hanqges have be2n proposed for these busses and the staff
oosition is that all new loads be powered from other busses leaving the
original Ctass fE sy<tem intact. The staff has further stipulated that
the 1%ading of these Class |E busses be on a ''manual only' basis due to
the time available for ooerator action following any serterbation and
the comolex nature of trying to coordinate which loads are needed and
which would be detrimental if actuated for each potential plant mode
of cooling, Aporoved written emergency procedures are recuired to
cover the above contingencies, 'le find the above described modifications

to the existing Class IE system t> be acceotable,

Faor all clectrical loads that previously did not require loss-of-
affgite oower back-uo protection and all newl+ added !nads which
now require chis protection, the licensee is installing two new

diesel genarators, These diesel generators wil) be assigned t> busses

2-1 (breakar positisn 31-3) and 2-4 (Sreaker position La11),

R e
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Tiiese {aad groups are now deslgna;ed;”srayf anﬁ "hite® respe;ti§eiy.,
Thece diesels are seclf-contained skid-ﬁouAted‘butdoor unlts rated’
nominally at 2500 % each, The canvention for bus assignment has been
odd numbers for the A loop and even number; for the 3 lnop and this has

been retained for the modiflicatians,’ :Ue.have' requirad that the new load -
. o te : .

grouns he maintained indencndent and.that ~0 interlocks shal’ te
incorporated into the dower svstem Cesign that zouples the lcad arauos

in any manner. ’

Zach nevy diesel will have its own swit&ﬁgean control! battery, and fuel
tank installed acjacent to it. The switchgear will be connected (via
underqraund cabling) ts bosses 2.3 and 2-4 (mray and whlge resoeztivelv)
through the existing circuit breakers (p?eviously vsed for condensate |
tooster Humpe Co-p-2A and Co-p-28) with modified rolaying ts accommodate
*he oower sourses, Loss of affsite power will be detected hy new
undervaltage schemes which will autaqatically start the diesels., The
breakers at Susses 2-3 and 2-4 will be normally c!nsed andlthe new diese!
generator Sircuit breakers will be automatically c¢clesed when the units
have attained rated soced and voltage. Motor loads are automatically
triooed upon loss of power as part of the existing design. The staff
reguires that these busses be manua{ly loaded by anproved written orécedufé,i
Thes2 actions can be performed Frﬁm the cantrn] rson.  The basis for |
thig regquirement is the time available for sceratar 82%i9n and the
different 1oads required far the various potential plan: canditions,
The lizensea's daesign is in zanfarsance wf:ﬁ this reguirament and ig

acceotatle,

| 25% 45



Busses 2-3 and 2-4 have existing bus transfer schemes that allow con-

tiruity of power supply, should ane- o’ the two offsite power c:rcuuts

transformer, This scheme is to be refe untact and the new undervottage
detection schemes will have a 10 second delay to accormndate the fast
transfer if one circuit remains available, We find the above
~adifigations t9 ne acccotable,V§ *.mI ;: .

e will reguire that testing requirement of the Grav and Vhite diese!’
generators and their associated 0.C. control power sunoliés (batteries)
be comparable t> those thst now apply ?a the Class 1€ diegnl generators;

ané patteries.

B. Steam Generatar A and B Short Term Solid Water Operation

£

The 900 horsepower condensate oumps are the single largest loads

that will receive diesel generator back-up power snurc orstnction.__ s
b o
Tha circ u!atnng water punos rated at 2250 horsepower each have p!aced

an additianal rcs:ra;nt on the power system. This s;ze load is too

farge far any 9¢ the faur diesel generators now on site (red, green, gray ..

and white). The licensee has prooosed to provide a 13,2 kv line from

the Migdletown Substation to accommodate the motOr starting requirements
of these large loads. This line will have the capacity to start a
second circulating water pumo while supplying oower tn the first._fﬂaollng

svstem requirements are ‘ulfillec by one pump po=ration.




The new 13.2 kv offsite transmission lime will originate at the

Middletown Junction Substation, This substatisn has a 230 kv and a

115 kv bus tied together by four auto-transformers. This modiflcation

uti'izes auto-transformer no, 2 and connects to the 13,2 kv tertiary

winding rated at 25 MVA, The group operated air;break switckes on the

233 wv side will be oogned i3 isalate the transfer from a direct “ii -
c;nnection to the 230 kv system, There is a spare 230 kv line that =
terminates on the tower at the entrance to the Middletown switchyard

on ¢ne end and terminates on the tower at the entrance to the Three Mile

tsland Switchyard on the other end., TYhis [ine shares a double-circult

line of transmission towers with an existing 230 kv line to the plant,

At the Middletown Junction Suhstation, a short line section from the
existing capacitor breaker on the 13,2 kv tertiary of the no., 2 transformer
‘;ack ty the spare 230 kv conductors must be constructed, The caocacitor
bank wil!l be disconnected, The necessary additional! relaving will

be =ravided Far this caoacitor breaker to protect this new feed.

At the Three Mile Island Substatlon, a 13,2 kv underground cable
supoly Ffrom the spare 230 kv conductOr; will be run around the
southern side of the natural draft cooling tower, This underground
portion of the cable run protects :he tine from any 5f the 3ther
incoming lines falling on it, Once around the c3oling tower, the line

qoes d'serhead for one sdan and terminates on a 19 MVA 13,2/4,16 «/ trans=

farmer. A spare [0 MVA transformer will also Se in nlace with manual switching

_: 253 01



capability for energization should the first ane fail. These trans-

‘ormers are located adjacent to the circulating water ounp house and the
electrical switchgear bay. The 4 kv portion of the line ties Inta breaker

cubicle S-4 on bus 2-5 located within the switchgear bav., This breaker

was originally used %0 suoply sower t2 circulating water ounp CWeP.1€
Taig breaker &ill have modified ralaving 10 acos-mudate the new >ower
source. We have required thigs alternate pownr saurce scheme ta he

“manual-only'' by approved written procedure, The bus must be cleared

5f al! cannections following loss of offsite power prinr t> reenergization i
and subseguent 12ading of the circylating water pumn, There is & normally

open bHus tie between busses 2-5 and 2<6. Closing this bus tie gives access

1o five of¢ the original six pumps.

We will require that the 13.2 kv line be tested weekly by energizing
busses 2-5 and 2-7 for a short time Interval to assure continued
functional capability. There are no phase angle differences be.veen

the existing system ard chis new line so that the cannection may be

made on a live bus followed by tripping clrcuit breaker 23-52 to prevent

tieing the 115 kv system ta the 230 kv system through the plant
distribution system., We further require that circuit breakers T.56-2

T-7:3-2 be verified cooen on a daily basis.

and
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the 3oolicdtian is limited to the circulating water oumos,

these dumps &re anly required far the time Qindou nezessary to
camolete the modificatiansg ts steam generatdrs & and 8 for long

tern core coo0ling,

the time caquired t3 have the 13,2 kv tine oparatianal is consistent
with tea razyicemant 25 arovide Sack-yp 5oviér a5 3092n 48 aracticable.
dlternati e 5ri23 808 suzn a5 the uﬁé.o‘ didgal Jeaeratyry were na?
cantiderad faasible dye o the size requicrements for star!ing 2250
horsecower Joads and indoor service would require a new building

that 2ould not te hyui't in time based uptin eristing schedules,

the new [ine Ha- be:n igolated to the cxtent nrazticable from the

1 ks sugtem and * arefore may survive 3 local 210 kv systenm

(39 )

digturhanrce,

givea 3 tatal grid olacknut, there are six combustion turbines
in the zlsce araximity of Three ﬂzle_lsland. These units are
rated 2! MVA eacn and have black-sfart remate synervisary
2artra),  The svsiem Jigpatcher in York has supervisary cantral
af thig system with the ane sxcaption that the system digpateher
in Lebanon would have t3 be consulted as t> the oosition of
certain intervening circuit breakers,

transmission |ine tcwer fallure could not rednar the 13.2 kv

and the 230 kv systems inoperable,
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Ve find the addlition of the 13,2 kv }ran;mlssion line as a backup pownr
source t> 'Je accentable given the oper;tlongi-needs and time restraints
:resegt at Three Mite )stand Unit 2..

C. Steam Generator A Modifications

These modifications oravide 8 new 700 horsepower high oressure pump for
zirzulating ~ater tnroudh the sacondary side of the A stean gereratar,
This new 1200 is in cooled bSv the tNuclear Ser;lces River Water Svstem
and the Muclear Services River Water Purgesﬂ The new high pressure
oumo wil! Se powered from bus 2+3 (Grﬁy). the Nuclear Services River
‘Jater Pumps are powered from the existfng.Cldss 1€ power system, e
find the sower source a8llocations go'§e consistent with the séeparation of
the A and 3 steam generator modifications, to ¢aoable of suppiying the

oractical requirements of the system and to therefore be acceotable,

3. Steam Generatar B Modifications

These modificatinns provide 8 new 700 horsepower high oressure
sump for cirzulating cdoling water through the secondary side of the 3
steam generator. This new loco is In turn cooied by the Secondary
Services Closed Cooling Water Svatems which utillizes the Secondary
{losed Cooling Water Pumos. The Final cooling loon uses the Nuclear
Servicas River Water Pumps far circulatian, The new high arc=<re
oumo will Ye powered fram Sus 2-4 (white), .ii'e secondary service ¢losed
co0l ing water pumps SC-P-13 and SC-P-1C are powered from LRD motsr

santral zanger (MCC) 24418 wnich In turn connests ta 4730 valt bus 2-4)

PRV




and through a 41607480 volt to hus 2-4, This arrangement altows o

back-uo pump (one pump operation me;ts cooling system requirements)

and is part of the white power system, The Muclear Services River

dater pumps are existing 1oads on the Class 1E diesels, We find the .
above power assignments td be conslstent with the separation raquiree

~ente 9f keeping the 9 sceam generator ¢ooling svetem on the even ﬁumbered

senxarate Susses. t5 be caoable of supplying the functisnal raquiremants

3¢ the system 8nd to therefore be acceotable.

€. Skid-Mounted Decay Heat Removal Svetem

This new system will have 480 volt motar operated valves
arranged in such a manner that there will be two sats of isalation
valves on each of the three DHR 1ines that will be tapped. These valves
will be assigned power sources (Gray and White) In a manner that assures
isolation caoabillty given a single power source failure. The remalning
LRD volt motsr operated valves wil! be arrang;d on a ''oer 100p' basls
t> allow selection OF either 2f the two new 4160 volt 400 horsepower
oumos, These valves and the associated pumps wlll be powered from
secarate busses (Gray and White) to assure system function given @

single power source fallure,

Two aew 420 volt motor control centers will atso be provided, All
alectric sowered aquipment (valves, pumps, motar sontrol centers and
zabling) i1 be Class 1€ svstem quallity, Because of the low decay

“eat tavely, sufficient time !¢ avallable *3r =anual dperatar action

s3suning losy 3/ power or aquipment,
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The sezondary ¢ooling loap for the OMR heat exchanger Includes an

adiitional 250 horseoower pump connected to L0 volt bus 2-4L, AN

associated motor operarad valves will racelve normal power from the

whita power system, Should the white poﬁjr tyatem fail, backup power

can be nrovided from the gray system by é'os!ng the normatly spen
Jus tie Sreaker between Suses 2.LL and 2-34, " Ve raguire this tie
Jrvaker be racked-dut 4t all tines and onlv ¢iisnd upon tne Failyre

3f the white power system by aporaved written nracedurse,

This svetem will not be used concurrqnt]v with the steam generator
:30!ing modes describes above and therefore does not affect diesel
generatdr copacity. We find the electrical‘pownr aspects of this

design as described above ta be acceptabdle.

a "

F. Reactar (solant Pragsyre Control Svitem

All electrical equipment andlinsggynpntatloa tequired ta>
geerate the svgtean ara sowered ?rﬁn tho.g;av and white noviar gvstems,
T-s zhacaing sumps (A and B) are rated 100 horsensier 04d dre DOwdred
fr3- 420 vo1: matar cantrol centers Z-IZA (groy) and 2-L2A (white)
resoactively. The charging water ste}cg§ tank heater is rated ot 190 kw

ard will be powered fram dus 2-L5, There are & number of smalt loads

assaciated with this system that have not been atsligned powar gdurees,
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The svystam will te autamated as 3500 as passihie “ut this nav not

szcur befsre initial snerstinn., A =notar Operatead lsnlation valve il
5e aravided 13 sutodratizally close when the water level in the tank
~earast the res:tar conlant systen is agproximately one thied fyit, - -
T~isg is 2 preclude the intracuctizn of nitracen int)y the rosctoar

salant e etos,
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6.

Assurence (JA) Program of GPU/MetEd .nd of their major subcontractors

- c® & Ges ees .y Wt e Pl MmE AR wP 0. A o - e

AL

- 83 .

alitv Assurance Progra= for TMI 2 System Madiflgations

The NRC Technica! Review Group has raviewed and ovaluated the Quality

far the T™I|-2 sy<tem modifications. These QA Programs recognize the -
uyniqueness 2f the TMI-2 plant zondition and balance the schedule
urgercy far completion 2 svstem modifications 8cgainst the exient »¢
azalization of traditional {A program p'a::icei cansistent with

~aintaining assurance that soecified system roquirements are met,

The GPU/Metfd QA Program has been spec!fically tailared for the THI-2

s-/stem monifications, The Program wi'il apply QA criteria of 10 CFR
Fopendix 3 coswensurate with the spec Fied system recuirements and
will be comoatible with the MatEd Ope ations QA Program oreviously
accepter by NRC. GPU/MetfEd has estat ished a QA srganlization at the
TMI-2 site soecifically responsible for the system modification QA

activities, This staff is exoerienced in all QA discip!ines and

associated tachnical fields, including mechanical, electrical and civil
engineering as w 1) as welding and non-desctructive examination. The
GPL/Metid QA Manager and QA engineers were hrought in from the Forked
River facility. GPU/Mettd is the lead responsible QA organization

for the TMI-2 system modification program, Their QA Program will
orovide surveillance over the activifies of thelr subcontr;ctors.
including Qestinqhouse and 8urns & 3oe. Jestinghouse has established

a (A Program 19 control QA activities associated with design, ara-
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curement and vendor component Fabrication réi&ted to the skid mounted *}iﬁ;
8ackup DOHR system modification, Uestingho;se has organized an experienced-5 ?; 
CA staff specifically responsible for this tas@. Yestinghouee will .
also provide system instalf::}on and pre-operational testing procedures

and on site technical supervision which will be conducted subject t»

the GPU/Hetld (A Program.

3urns & Roe is responsiole for establfshing designs for the other TMI1-2
system modi fizatlons, including the'desigés for the Reactor.Coolant
Pressure Control System, the A and 8 Stéa& Genérator Cooling Svstem,
Burns and Roe is implementing design control QA practices which assure
that appropriate quality standards a(p';kecified and included in design
documents that provide for verifying or checking the adequacy of design

&

and that will control design changes, The GPU/MetEd QA Program will

orovide YA surveillance for the follow-0n activities for these systems,

includine procurement, fabrication, installatian and testing.

The NRC legional 0ffice of Inspection and Enfarcement has available
qualified QA staff experienced in mechanical, electrical and civil
engineering discip'ines and welding and non-destructive examination
to> provide surveillance of system modificatisn activities at ™| 2

sit® and at equipment vendor facilities a8s necessary,




Based on cur review and evaluation of the QA nractices, controls, and

organization of GPU/MetEd and their major subcontractars, we conclude
that these GA Programs will assure meeting the criteria of 10 CFR 50
hopendi ¢ 3 commensurate with the TMI-2 system modiflcation requirements

and are acceptable.
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