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ABSTRACT

The results of our safety evaluation 3f the Three Mile Island Uni:z Ne. 2
ire presented in this report. The nuclear steam supply svstem, engineered
safety features, and reactor building are similar to Unit No. 1, Oconee,
Crystal River, Rancho Seco, and Russellville reactor plants. Because of
the similarity of the Unit No. 2 plant design with these plants, the
safety review was primarily directed to those areas which differ from
previously approved similar plants. These areas include the aprlicaticn
of grouted cendons, the type of control rod drives, airsraft protection,
ind areas of continuing concern regarding the pressurized watar reactor
design and comstruction. Unit No. 2 will have an ultimate power level
of 2772 Mwt compared with an ultimate power level of 2568 Mwe for Unics
No. 1. We conclude that these matters have been adequately accemmodatad
ia the desiga of Unit No. 2.

The significant safety considerations that will require a continued review
following issuance of the comstruction permit are delineated in Secticn
13.0. On the basis of our review, we have concluded that the preposed
facility can be comstructed and operated at the proposed site without
uncue risk to the health and safety of the public.
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ANTRODUCTION

The Jersey Central Power & Light Company (JCPL) submitted an apnlization
on April 19, 1343, for a construction permi:t and operating license for
Uait No. 2 of the Oyster Creex Nuclear Power Station (OCNPS-2). The
proposed plant was to have beea locataed adjacent to the existing Unit Yo,
on an 800-acre size in Lacev Township, Ocean County, New Jersev, approxi-
nataly two =miles south of the ccmmunicy of Forked RWver. On Marzh 10,
1963, Amendment YNe. 5 was submicsed Jointly by the Jarsay Central Power &
Light Company and the Metropolitan Zdison Company as co-owners iudicacing
4 change in facilicy sites to the Three Mile Island site about 10 miles
scutheast of Harrisburg, Pemnsylvania. The station was redesignated as

the Three Mile Island Unitc 2 (TMI #2).

The TMI #2 design i3 the same as the originally proposed Oystar Creek
Unit I except for changes incorporated into the T™I #2 desizn to acccunt
for site-ralatad mactters such as Tequirements for aircraft sratacsion

and the use of cooling towers as she Prizary heat sink. The nuclear steanm
senerating supply svscem will be a two=Lo0p 3abeock and Wilcox Company
pressurizec water raacsor. TMI #2 will cperate at a core thermal sower
seval up £3 2452 (343 Mwe) and will have an ultimate power level f

2771 4we. ALl core phvsics, thermal and hvdraulic characteristics have
Seen avaluatad for she 2432 Mwe powar lavel. GIngineered safstv faaturas,
2eat ramoval, and waste aandling equipment have jeen sized Hased gpon tie
2777 Mwt ultizate power level. Ia addicicn, all accidents whiczh raeuls

in raleases of Taclsactivizy Lave Heen analvzed 2ased on zhe ylszimare

-

CoTe powar level of 1772 Mws.
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The architect/engineer will be 3urns & Rwe, lacorporated. Uniced EZngineers
and Comstructors will be the comstruction manager. PR Associates will

Se used as consultants to assist in executing and auditing the TMI 2
quality assurance aﬁd qualicy control programs. ?Pickard and Law, Asscciartas
will provide design reviaw consultant services for T™MI #2. Schupack and
Associates will be structural consultants on the desizn of the reactor
containment building which will be a nrastressed, post-tension reinfsrced
concrecs structure using grouted tandoms. Gilbert Associates, Incorporazed
will provide architect engineer service for design of the cooling towers

and consultant service on site-ralated engiteering including aircrafe

protection desiga.

The nuclear sceam supply svstem, engineering safety faaturaes, and reactor
duilaing are similar in design to the Oconee Nuclaar Station, Crystal
River Nuclear Starion, Rancho Seco lNuclesr Station, Thrae Mile Island
Uniz No. 1 Nuclear ..ation, and the Russellville Nuclear Station which

lave already deen issued zomstruction permits.

3ecause of the similariczy of the ™I #2 design with the above previously
approved plants, our safety evaluation of che design was principally
directad toward safety aspects for aultiple plants, shared facility
f2atures, and continued review of conceras from previously reviewed plants

iacluding radiolreic aydrogen formation and 3ualicy assurance and conceal.

.
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che appiicants submicted an exemption reguest £ perais
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of che tandon access galler? prior =o issuanca 27 the TT 42
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construciiom permit. A separate rapor: covering the tendon access gzallerw
axemption was submitted previously to the Commicztee. A chronolicgy of the
action taken on this application o date is presented in Appendixz A.

The Three Mile Island Nuclear Station Unit Yo. 2 (TMI 42) will be located
adlacent o Unit ¥o. 1 on Three Mils Island on the 3Susquehanna River
approx-mataly 10 miles southeast of Harrisburg, Pennsylvania (1940 Popu~-
lation 79,697). The site is located in Londondersy Township of Dauphin
County, Peansvlvania.

Population Siseri ution

The nearas: residence t2 the site is 2200 feet 2ast of the containment
Suilding. The exclusion distance for she Threae Mile Island site is

<000 feez. 3ased on the combined population of Middleton-Steelton
communities 22,450) with their neares: boundary at 3 ailes, the aspli-
cants have proposed a low population zone racius of I miles, the same

4s approved for TMI #1, The 1967 popuiation within the propesed Low
Populaction zone was about 2300. wWe Seliave appropriate protecciva measuras
tould be taken on ehalf of rasidentcs within this radius in zhe avent af
an accident.

Zetgoralogy

in the absence of specifiz onsite measurements of neteorclogical charace
S2ristics at the size, we tave applied the staff =model of ?asquil;"?-snc
L meter second wiad speed in calculating the ctwe-ncur acciient deses at

cae axclusion radius 3f 210 mecars (2000 feer).

e spplicansnavesstizacad size Scuraary atmeosoheriz 3

£2r ihe two-hour 2Cst~3ccicent perisd whish ar
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values. For calculating doses at the low sopulation zome distanca of
2 ailes, we have applied the same meteorological parameters used by the
applicants. The parameters used are dased on Pasquill "F" conditions
wich absolutely lavariant wind of 1.0 meter per second for the first 12
hours. The same uiﬁd direczion was assumed for the fcllowing 5-1/l davs
Jut with Pasquill "7 and 1.0 meter/second 30% of that tize and Pasquill
"0 with 4.0 meters/second the remaining 30:. For this second time
period the wiad directior was averaged over the 22-1/2 degrae sector,
for the following 14 days the wind was assumed o 5low in the same
i2-1/2 degree sector 30% of the time with 37 ia the Pasquill "C" zategory
with 2.0 meters/second wind speeds; 33% in the Pasquill "D" category with
4.0 meters/second wind speed; and 12% in the Pasquill "F" catagorv with
2.0 meters/second wind speeds. Wiad direction was averaged over tha same
22-1/1 degree sector. OQur comsultants an meteorology, ESSA, reviewed
the 2eteorolcgy data submitted with the TMI Unit No. 2 application and
have commented that the zeteorological documentation and conclusions
are identical o those which were prasented ia the applicaczion for T™™MI
‘niz Ne. 1, aad that their comments on Unit Mo. 1 dated June 19, 1967
are directly applicable 2o the Unit Ne. 2 apelication. In their comments
on the Unit Ne. 1 application, ESSA concluded that the applicanzs'
diftusion parameters used “a the dose calculaticns are Teascnably cone
servative. The ESSA commen’s have been forwarded o the Committae. The
applicants tave a program of onsite measurements o determina wiad speed
and direczion and stability characseriscics of the site. Daza =3llaccad
i3 INls program will De used IO make a final decermination of sha diffugzian
inaracceriscics of the site, and will Se avaluated it she Jperating licanse
82352 °F review.
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Core borings show that the foundation comdizd in sound bedrock under-

lying the site should be adequate for the proposed facilisy. Thera io
not appear to be 1n§ tracrdinary geologic engineering s-oblems associated
with conscruction of the TMI #1. We have been ifuformed by our'gcufag..al
consultants in the USGS that their conclusions based uponm the THMI #1 site
geology review are unchanged and no adverse geological zondiziocas exisc

at the cite.

Seismology

= *sed upon the review of seismic history at the Thrae Mile Island size,
the cperating vasis earthquake (03Z) and design dasis earthquake (D3E)
vere selected ©o have horizomtal zgrouad acceleragions of 0.06g and 0.122,
respectively. Iﬁ; design basis for ™MI #2 will consider the abeve J3E

and DAE with a vertical acceleration aqual to 2/3 the aorizontal accelara~

tion

Qur seismic consultants (USCSGS) comciuded that the ground accelarations

"

considered for the site are adequate on their review of the seismic

alztory of the site and the surrounding area. we tave informed the

applicancs of our requirements regarding the inscallation of a: laast one
strong-mecion accelerograph. They have indicated that they would zcmoplv

Wwith Qur requiremencs.

+3@ site is locatad on an island in the Susijuehanna River just azsve ha

Tork Haven Dam, Two nyperdelis slosed-cvcle ¢20ling owers will te usad

-
Ve -

$2 ramcve the eat Irom cthe =ain condenser cccling wazar. Serv
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for the heat removal of other zormal and amargency squipment is suoplied
tvom the river. There is an additicnal cooling tower that is used to
reduce the service water and cooling towers Slowdswn watar temperactura
before Leing tn:u::c& €0 the river. A low river flow of 1700 =fs, equiva-
lent to failure of the downstream York Haven Dam, would still orovide

20th units of nuclear service pumps a supply of 430 subic feet per seccnd.
This ainiaw flow available t2 the nuclear servica pumps is five times

the flow required for safs shutdowm of Sozh unics

Suring our comsultancs' (USGS) reviaw of the Three . ‘le Island sice
avdrology, 8 check was made with the Baltimore Disces t ¢f the U.S. Corps
of Ingineers to obtain verificatisn of the probable maxiamum £lood (2MF)
discharge of the Susquehaana River at the site. The Corps cof Engineers
indicated they tave just completed their calculation of the PMF discharge
for the Susquehanna RWver Sasin and the PVT discharge would %e about
1.75%108 cfs at the Three Mile Island site. This £low exceeds the sra-
lininary value of 1.1x10% cfs that was used o deternmine flood srotectisn
raquiraments for TMI #1. We have discussed this with =he applicants. The
final value for the PMF will not e availabla uatil asous June 1970,

Zowever, chey iadicated

A
!J.
[ 8
v

the flood protaction dikes and any equisment
raquirnd for protection of the TMI 1 and 2 would Se designed o Se pro-
factad 0 the Ilucd height which resulzs from she OVF., T= addicion,

- sem -

3ther Zeans :ould 5@ used to provacs against a larger ?MF dischargze L7

Teaquired. The >ridzes onso the TMI site would nc: Sse changed since chav

irs alTeacdy buils., However, the appiicanzs iadizaced 42

8 brviige wers

“38%, access o the 3ita sould 3@ 2aincaised Sy 4sa 2f 3 he

"
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We will review the design during the post-construction review stage o
assure thac prote~tion is provided againsc the flood height developed
from the 2T,

Zovironmental !on;:nrigg

Metropolitan Zdiscn Company : s . ien corducting ‘a preoperational environ-
nental :on;:arﬁn; program siace January 1368, The program, as described
in the ™I #I application, has incluced samples of well and river wata.,
river sediments and fish, ;n: »01il and vegetation from the site araa. A
total of 34 samples have been taken in the pregram. The Metropolitan
£discn Company has met with the Health Department of che Commonwealch

of Peansylvania and has aubai:;cd their program to that agency for i:s

review and recomrmenda~ions.

We nave received coaments from the U. 5. Fish and Wildlife Su. sice regardin
the TMI Unic No. 2 application. These ~omments have been forwarded £o che
applicants. We have discussed the comments with the applicants and thev

indicated that they would comply with the recommendationt of the Service,

We have informed the applicants that additional iaformatioen is necassarv
including the type and location of samples of aquatic bHioza from the
Susquehanna River; the studies that have Seen made o deteraine cricical
radisnuclides and critical food zhain pathways tJ> man; the use of
fusquehanna River watar for ifTigacion; and che possible need v

acnitaring of crops raised on irrigatad lang.

-
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4ith rasrect to the sampling of aquatic biota, the applicants have
iaformally advised us that an ecclogical survey has been underwav for
some time now to determine what aquatic life is present Iia the river
and how chese may b; involved in the foed chain £o man. fhey.havc also
indicated that the possible incorporation of radionuclides iate food
cTops via irrigation water will be investigated. Results 2f the eco-
logical survey and cthe study of irrigated food crops will Se used to
2stablish appropriate environmental aonitoring procedures. These items
area discussed in Amendmen: 10 =3 the application. On the 2asis of our
discussions with the applicares and tais information, we conclude that
the applicants will have an acceptable envircnmental mcnitoring progranm.
“e will follew up on chis aspect of the sits revisw to assurs that an
adequate program has been established at the operating license stage of

review,

Airsorts
The Three Mile Island site i3 locates ™vo and cne-half ailes from the

2astarn end of the single 300C-fcot-long runway of the Jlmstesd Stats

“
i
"
u
O
"
"

The Harrisburg-7ork Airpers is located about aizht ailes W

of the sita.
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“erm s ‘. ‘ - - P - - -

2% ana.vsis Lncicating he probabilisy sf an ai. > - . Ehe
Eamd = gEmantd N meur Tema agw saaw o - S A0 » At s -
c3cavas” SUCULS 28 220Ut L.™% 3zer 83T Ti1s@8C It <. ,J00 2as2=0ffs 3¢

-

T, TR s e -~ e W . men ey~
5 A %

- = oy ok | o Y
e e e e el o el s im) o



R‘-ﬂ‘l‘wwm A ~-q\-:c - :u -
S S AN i el e 4

=)

e

-andings at the end of the runway nearest the size. This aircrafs =raf

"

p -
is about four times the current aircraft ctraffic at the Olastead Stace
Airport. Because of the proximity of the site zo the airpoert, we concluded
that the effacts of-aircrafz impacting on the facility aust be iacluded

in the design bases for the Unit 1 facility. The same conclusicn applias
€o the design of Uni: 2. The design aspects are discussed ia Seccions 3.3

and 11.0.

Using the May 6, 1969 Proposed Criteria for Siting Power Reactor Tacilisies

dezr airports, the TMI site would be subjected to .he raquirements of
section 100.10 (b) 3 because the plant lies wizhin one aile laterallv along
the flight paths. However, based upon these proposed criteria and an air-~
eraft traffic of four times the 1969 sraffic ar Olmstead State Airpors, the
I site would require protection against an air strike of the C-3
(98,300 lbs) aircraf: instead of the 200,000-1% aircrafs which i3 Jiscussed

in Section 11.0.

we have checked with the Chiaf Controller at the Olasczead Alzrport regardiiag
the present air traffic at the airpers. Thers 2as Seen no sigaifizant
slange In the Irequency or type of aircraf: using chis airpers whizh would
affect the aircraft protection requirements esctablisned during she TMI 41
Taview. The airpert usage is priacipally for ligas commerical airsrafe.

deavy commercial usage of the large ‘ez czlass slanes i3 nos anticipated.

ne following table lists che class and flizat Sraquency digtrmibusiosm as

2@ Olmstead Aizpors.
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OLMSTEAD STATE AIRPORT USAGE (1963)

' Average*®
Ivpe Airczafs Wt. (lbs Flights dailv Fraguency
Soeing (707) 257,000 1/day ) 2
3ceing (727) 200,000 2=3/mo. 0.2
Douglas (DC-3) 98,000 3/day 1%
Convair 380 (C-3) 58,0200 25/day 32
Other 50,000 3/day 1%

*Landings and Take-cffs

3ased upon ocur proposed criteria for aircrafe protection requirements
for sites near airports, we conclude that the TMI siting considerations
aust include the effects of aircraft impac:.

Cooling Towers

‘2soling tower prior = discharging %o ch

The TMI #1 and #2 heat removal svstems will not discharge facility heat
loads iato the river except under emergency conditions, or during che

wiater nonths when the discharge will Se used 2o prevent icing

o

¢ Sle

river wactar incake structure. ‘ormal heat lcads of both Uniss

i 9
ans <

=

will De discharged to the atmosphere by two hyperbolic natural draf

o

cooling towers per unit. The blowdewn from the cooling towers and all
secondary river water coolant will 2e zirculated shrough an adéiszional

river.

Jperazion of the additicnal ccoling sowess does a0t affact tha safacy o

tde plan:.
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A Program is currently ia Progress cto study the effects of large coolia
towers on the local meteorcology. This study is being made at the Kevstone
Fossil Planc, located i{n Chelocta, Peansyivania. The facilisy has four
cooling towers and a tocal plant capacity of approximacely 1300 Mve. We
nave discussed this program wicth the applicants and ‘they have indicated
that the Program was initiated to determine the effacs of fogging siace it
could affect operations at the Olmstead Airport. We shall follow this
pProgram during the operating license raview %o assurs thers are 20 new
significant factors resulting which could affect plant safety or public
health,

COMPARISON OF TMI #1 AND #2

The following table lists the zajor differences in svstem designs for
TMI 41 and #2. 1In many instances the diffarences notad ars primarily
the result of design approaches taken 2y Gilbert Associates and 3urns

and Roe, the architect-engineers for Units 1 and 2, respectivelr,

N - — _— A - -
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TABLE 3.0

MAJOR DESIGN DIFFERENCES BETWEEY UNITS ! &

Tuzhine
Condensate Demineralizers
Juclear Service Cooling Pumps
Nuclear Service Coclers
Jecay Heat River Water Coolers
Ultizate Core Power Laval
Reactor 3uilding
Zzergency Coocling Pumps
Fan Coolars
wall Thickness (feez)
Ocme Liner Thickness (iaches)
Tendons
Channels over liner welds
Access Openings (dia. faet)
Jesign Prassura* (psig)

Separate Spent Tuel Cask Pool

Auxiliary Buildiag Afrcrafe

Protection

- :
®ror discussion con this aaccer,

TMI 41

Non-reheat (GE)

/19

"

low

.

3
2

1363 Ywe

2 (river sucticn)
3
3.5
3/8
Gmeased 170 wire
lnaccessible welds

an 4
-

L
wn

No

3elow ground floor

- -
see caction 2.2
- - —— e

.

Reheac (Wes:z.)
full flow

4

0

E Bededial

elle Yut

2 (beoster)

wn

Groutad Strand

All welds

4 A
1-4

v

Cemplaca



<.0 LUNIT NO. 1 AND NO. 2 SHARZD SYSTIMS

.

The applicants have indicated that the following systems will be shared
between Unit 1 and Unic 2:
& ire protection svstem

2. miscellaneous waste concentrator

3. fuel handling duilding crane

4. ealectrical switchyard

3. auxiliary steam generator

6. new fuel storage
A criterion used in the design of TMI #2 requires that .o svstem shall se
shared with T™I #1 unless failurs of the sharad system would not impair
the safety of either unit. This independence of Unit 1 from Units 2 =akes

.

it possible to exclude multi-unit type accidents. The applicants have
located crirical featurss for both Units 1l and 2, such as the concrol
Juilding ventilation intake and emergency diesel building to
the possibilicy of eizher a single aircrafs strike affecting both units

er impact on shared faatures that would affact safe shurdicwn capabilicy

-

The applicants have indicataed, and we agree, tha: the sharing of the above
systems will not compremise the independence of either Unit 1 or Tais 2
regarding safecy of aither unic.

Bt sl e’ 85 e }\.:: SU" -\-s-GS C"’"C"'"? :Es:n\

wival el aate st o -t o e - e

-~ . > N - - -
senera. structura. Cesian
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Class I structures and compoments will be designed to withstand the effects
of horizontal ground accelerations of 0.Jég (Cperating 3asis Zarthguaka)
and 0.123 (Design Basis Zarthquake) with simultaneous verzizal accelara-
tions of 2/1 of :hclhorizancal accelerations. These values are the same
ds are Deing used for TMI #1, Tornado loading is based 2n the model as

g discussed i{n Section 7.l which we have acceptad on previous plants.
Combined loading conditions iazluie .he simultaneous sccurrsnce o the

Daximum 2arthquake and LOCA.

A ma‘or portion of the plant, gemerally including the saactar, auxiliarv,

fuel handling and control buildings, is also hardened agains* l.. ect

1y
'&
"
0
"
w
"
o
o

rashes and their side effects, such as fire fram spilled air-
plane fuel. TFurther discussion on aircrafe hNardening is presentad in

Secticn 3.3 and Section 11.0.

We and cur dvmamic design consultants have reviewed the loadiag criterd

presentad for Class I structures and found them 0 Se acceptabla.

n

.2 Containmen: Descriation

The reactor containment building will be a prastressed :oncrete cylinder
with a flat foundatiocn mat and a dome roof. The mat will Se 10 faer thick,
conventicnally reinforced, with a :wo-footfchick, rainforced concrete slab
above the beottom liner plate. The cylinder will he verticallyr and horizon-
tally prestressed, with an inside diameter of 130 fees, 4-foct zhisk walls,
and a heighe of 15

g . . i ¥ -~ 4 e r
-2el ITOom 0P oL mat L9 sgriag line. sa8 2Cte Wi.a
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aave & 1l0-foct radius and Se presc

assed with 2 chrae-w\y svstam, The
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lizner plate material will conform <0 ASTM A-316, Grade 33 and will Se
1/2 inch thick in the dome, 3/8 inch thick at the cvlindrical walls,
and 1/4 inch thick {a the base. The containment is sized o prowizs

a4 free volume of 2 :illiecn cubic feer.

The desiga phil>sophy under all load combinations, axcapt concurranc
Zaximum temperatura and pressure, is that the containment will Ha ia

general membrane compression and nmot crack, except at discontinuitias.

The loading combinations have Seen raviawed v us and found to se accant=-

able.

The des‘3n of the lar . cpeaings (equipment hratzh and personnel lock)

will %e based on a finite elegent analvsis. The tendons will be draped
around the openings and a thickened section will reinfeorce the wall 2z =qe
openings. The applicants have adequately lescribed the design parameters

5y which their analysis and lesign will be guided. Properly utilized,

we Delieve tha: thes- can ~esult ia a satisfactory desiza.

Sefficient informaticn has Seen Prasented to indizats that the srizaria =»
Se used in desizning the tendon anchorage zonme concrete zan resulr ‘a 3

proper desiga.
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-ae liner design will incorrorate su

SATougn the criteriz prasented, aad the limes anchorage svscem will be

30 lesigned :that a0 zhain T2action Tailure of anchers SON.S tagke 2.lacse

should cne anmchor fail. A =aximum straln l1imis of C.5% his Seen
28t30.ished I2r cthe liner ve find these srizaria =3 He satistacsary.
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Aircrafc .ardening

The design of TMI #2 against aircraft impingement is based on the same
data as were presented in Supplement 5 to the Uni:z #1 PSAR. Gilber:
Aassociates, Inc., A/E on Unit #1, is acting as consultant for aircradc
Tash review and design for Unit #2. 3urns & Roe is the design A/I for

Cnit #2. The zodels used in design are all taken at 200 knots impact

velocity and are listed as follows:

Case Weizht Effactive Impact Araa
A 5,000# 53' diameter
3 4,000# 3' diameter
c 200,000# 19' diameter

The reactor building will be evaluatad for Ca.es A, 3, and C wish izpinge~-
Zent at the dome apex springline, and on the cvlinder walls at or hecween
ttrasses. Attachments to the containment structure will alsc be

evaluated for these effacts of the zbove cases.

The coatral building will be checked far impact on the roof and side walls.
Present design indicates that the contral room floor will be isolizad from
the walls, ia order %o lessen the izpact lcading om egquipment, ‘astrumenta-

ticn and perscnnel. The control rcom will also remain habita le during

and after a crash on it.

ne fuel nandling and auxiliary Suildings will e designed o sravest
penetracticn or sollapse and for protacticn against secondary 2ffacss due

2 -
SQ Zira, 2issilas, at3.
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The intermediate building anclosing the main steam lines and faecwaser

pumps will also bHe evaluatad so as =2 provide protection below elevation

3<Q"=0",

The loading aand impact critaria, as well as perantial secondary effac:

have teen reviewed by us, our dynamic design  isultants, and by cur

explosives and shock phencazena consultant. This review is a follew un on

.

4 similar one done for Unit #1. The criteria, as prasentad by the appl
cants, nave Seen acceptad bv us and our comsultancs. The design

inplementacion will be uader comtiauing review during tze fortheeming

final design stage, at the applicants' option, and in aay event evaluation

9f chis implementatica of tae Sriteria will de completad during the review

for the operating licensa.

-+ Comntainment P:os:tlssini System

A @ajor portion of our strucsural review has been directed toward the

Prestressing svstem. The appliczants have not vet selected a svstam from

the four svstems they nave undar considaraticn.

Tie four svstems proposed v the applicants do not imcluda the 33R]Y svstam,

wnich is the only wirs tendon system ¢~ date which has recaived final stasis

approval Ior use in a contaizment structura. Upon the receipt of the

Russellville and 2ancho 3Seco applications, which first proposed use of 2

s7stam othaer zhan 3BRV, 3 raview cof =he 3Tincizal prasctrass tendsa svsca

vas Inltiactad, The applicants faor shose slants sudsequently amendad
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7f systams on the basis of information concaized ia applicacions and
cotained informally from vendors. Our evaluatisn has been limitad, however,
since che iafomat)m ia formal applications has always been of a pralimi-
fary nature, and the vendors indicated that needsd details, such as
component stress analyses and resulzs of full-scale sroof tests, could

only be supplied after a contrac: awasd.

[z our review of the T™MI #2 application, we have had the senefis of our

previous evaluation work anc we feel thar sufficient dac. have been reviawed

of any of the four svstems

w

o be able to agree ia 3rianciole to the us
Propesed. The applicants have been informed shat furcher in-depth infor-
Zation will be required for evaluation 37 the systam finallvy selectad and
that post-construction permit approval of the design pricr zo installation

will be mandatory.

The following discussion aighlights the principal diffarancas ia th

i)
w

systems and zatarials proposed from the usual 20=-wire 32R' ;vstem whish
2as be:m the previcus "standard systea', and the reascns why they ara
dcceptable differsuces. Detailed tests and aca will be suppliad sv the
applicants afzer final selection of a single vendor, and tha raview will
then de compleced for thas svstem. In she avent that the applicancs can-
30T establish that the selsctad syszem will provide the recuired sifecr
2argians, some cther aporaoved or asprovadle reiafsroing will 2e raguired,

. . " . iz . s
- -a2 teandgn fapacitvy Tanges ITTom 1280 o 2024 L3038 per gandcen. P &4 |
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Large-capacity 33RV tendons have praviously ‘een reviewed aad
approved for use on Russellville, with detailed ‘faformation
promised by the applicants after vendor selection. Rancho Secs
Supplement #1 w;s similarly reviewed contlagent upen the same
data requests bdeing fulfilled. The use of large size tendons on
TMI #2 is acceptable in principle and substantiating iaformation
will be included as part of the detailed material o Se submisced
by the selected vendor.

2. The tendons proposed are wirs strands rather than iadividual wires.
Strands have bean reviewed ou Ran:hc Sers Supplement ?1 and cheir
use in the T™MI #2 design i, accer.sble =3 us.

3. All four anchorage svstems priposed are friczion or f:
anchorages, as opposed to the bears ing anchorage installed zo date
(3BRV). Even though no fiaal approval has yet bean given for their
use in nuclear contairaents, they are all axcan ively used through-

out the general comstruction fiald. The s7stame proposed ara:

Strass Stael Westarn

Concraza
Yanufacturer Travssinet (SZEE) VSL Corp. Scructurss
Cesignation Wire strand NiT@ stran dire scrand wira strand
iimate Capacity 1544 kips 2024 %ips 1280 kips 2000 xips
Design Capacicy 1166 kips 1213 kips 7688 kips 1200 kips
Ead Anchorage Open end, male Swagged, Split con Spiis cone indivi-
-u-.-:le strand cthreaded indivridual dual strand griover
fluted cone callar & zub strand grip~ bYeariang into soniza
gTLpper dearin per, bearin n0l2s 2achined into
inty feala into c¢cenical Searing piate
fluted sonrical holes machined
1022 i Saarizg
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The use of friction anchorages orings up the juestion of the relacive
ductilicy of bearing or wedge--gripped tendons. The significance of wedze-
8rip svstems resulcting in a ductilicy of less than 3%, while setrat he
dearing systems ;cncfally have greater than 4% elongatiocn, must he viewed
ia relation to.the actual available ductilicy in the overall struszture.
Tests made bv Fricl on curvea 121 wire tandons with Searing anchoragzes
showed an elongation of less tha 33 while for straizht tandoms ressult

“era greaacer than 4i. Even % elongation of the T™I #2 157-foot vertical
¢ylinder walls would resuls ia a 1-1/2 foot increase in height, an order

of magnitude larger than anticin-tad. 3ased on the applicancs’ appraisal
of anticipated deflectioms unde: 1152 2ro0f test, as summarized on zage
$6-C-3 of Supplement No. 6, we believe that the relativelv lower ductilicy

availlable with vedge anchors should aor preclude the use of wedge anchor

systams. Ia addition, if one accepts the applicants' proposal far grouting

of the tendoms, then the comparative importance of the tanden anchcrage
systam is reduced, thereby tanding %0 allay intuitive aisgivings sbous
friction anchorage systams. However, the applicants ars designing the
anchcrage systams to withstand at leas: =h tendon's guaraateed ulsimats
strengti--and conducting full scale 2rocf tests--thereby nct takiag any
anchorage credic for the grouted tazdon.

The appliczants have specified that the naterial far the tendon wirass te

e@iiher strass relisved wirz or StTess reliaved and stabilizad wira.

Stabilized wire has not vat seen afficially incorporaced iass the ASTM

-

. - . =23 44 e 2 pe— .
stancaris. -3 2taer Taspects, the wiras 338 is SOMIOLE 22 ASTH=a=al3,
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Specificacions for Uncocatad Seven Wire S

tress Qelisved Strand for

Prestressed Concrete, with z:inizum ultimate streagth of 250,000 psi

and the seven wire strand saa.. also conform o ASTM=-A-416, with

@inizuz ultimate strength of 270,000 ps”.

A review of Appendix 3K o the PSAR, a a.scussion on relaxation losses

oy Schupack & Associataes, and previous contac: and

on their LOK-Stress (stab

eirher stress reliaved or stress ral

i14

-

Zed) strand has led us

used for the T™™I #2 containment structure sresctress

losses in the 383°F range

The degree of predictabil

ars

4 Lot 4

-

1

and conservatism in th

discussion with CF5I

to the conclusion that

ieved and stabilized strands can be

systam. Pradictad

14% for stress reliaved and 4% for stabilizad.

e stabilized strand

ralgxacion estimata is at least equivalent o tha: far stress reliesved

strand. It is our conclusiom, therefore,

servatism will be used Zor stabilized strand as ‘or

the use of either strand is acceptable. Moraover,

Seing used at Tr., St. Vraia and abroad.

I2 summa hNe prastrassin

Caristics. Priacipally

3

the

systams meaticned acov

stabilized strand

that i the same design con-

stress relieved, :hat

P
W

@ share cerrain charac-

tendon itselsf is sctranded in asach case, and

Jeects the same zaterial and stremgth specificasisms

. Three of the anchorage

assemblies are Iriction-wedge types, whil: the faur=h is a3 friction/bearing

assembly. We have agreed

th

safety darging. It i3 @

standards, aad canznot He

*“uq—- -~ - - — A mey
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d 1. . : :
-34.i.Y selectac svsctam in 4

principle to their use

- ) ..,-JJ.. shat is
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ident that, if the systenm

20céifiad t3 40 sc, chat an

the applicanis. The ap:
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5.5 Surveillance and Tescing

Grouting of the stranded tendons with a cement grout has Seen proposed oy
the applicants. In the United States %o date, bonded tendons with cement
grout have been used only once ia a containmen: struczure. The contaiament
for the H. 3. Rwbinson facility used grouted vertical prastressed steel

rods.

The applicants, racegnizing a lack of axisting data on grouting of large-
capacity (approximately 2000 kips) tendons, have conductad a three~phase
program of cesting. Phase I invastigatad whether normal grouting procadures
could be affective, Phase II testad the e2ffsctiveness éf special grouting
procedures that were daveloped when found 2o se necessary, and Phase III
chezked the reproducibility of the results obt- ‘ned with the special
procedures. ©Horizontal and draped ‘arsund a simulatad opening) tandons

were tast grouted. OCne of the reasons for conducting these =2sts was an
opinion ameong zany structural engineers that successful grouting of stranded
tendons would prove to be much more difficuls that for individual paraliel

wire tendoms. The test program showed good grouting results, iz spite ¢

LAY

some difficuliies encountered with the grouting systam during part of che
Fhase III program. We have concluded that a =anden system can Se grouted

{3 an acceptable manner if properly qualifiasd procedures are emplovac.

The use of a grouted tendon svstem 1as, in izsel?, several Zesirasle
features. The use 2f a3 cement: §Touct austsmatically preovides scme >onding

- E L . . .o Y $ -4 < 5 < -
37 the tendon o the structure wizh Tasultant -wClease In The marzin o8

safaty ia szructural strangsh, since there i3 som dacku:
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the ancnorage assemdbly. This also cends o -aduce che eyclie loading
variacion effects on the anchorages and assists in the comstral of e rucsural
concrata crack patterns. GZceonomdcallw, thers are apparsnt advantagzes for
the owner through the use of a lass axpensive duct filler maserial and ia
not being subjected to the expenses of futura tendon surraill ce., We
consider the degrse of corrosica protection provided by a well-graased
systam £o de equivalant o that provided bv a groutad svscem al:hou;h‘

the degree of inspectability 25 zheck the tendeons s cbvisusly not

equivalent.

We are concerned with the fact that hundreds of tendons, amounting to
several linear =miles, will have 2 se very affectively groutad in the fiald
under scheduling and eavironmental and location condizions which may differ
significantly from those used in the test program. In actual practice i:
is v.rtually iopossidle o aczuallv verily that a tendon duct is properls
groutad. If che groutsing gualiszy should be lass than thas predicced sy

the tests, it will not be detactad and 2arrosion protacticna zav be lost.

Studiss nave been nade of prestrassed zeaden fail ures (both grouted and
sngroutad) wnich show that failuras have scsurrad dus to erTors in place~
7ent, inadvertent inclusion of corrosive alemeants, and the sresence of

an unkicwn 22TTosicon mechanisa.

“% the tasis of cur raview, including she rasulss 2F tha -as: srogranm,

. &% 1 4 . % - - \ s . - < - -
@ $Ti.. Juastion whether zamens grous will FEOVICE a CITTosion profectisn

WVisSnment sulliciantly suzericr =3 a gTRAsET ATWVITONZeNnt L9 warssn:t ths
T - ¢ meta - 4 4 i awe A e T e m .
-=88 21 3@ .aspectabi_icr inherant ia the sT2asec svscanm. NG Save Conc.udad
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The applicants do =ot comsider that periodic inservice surveillance of the
contaisment tendon system is necessary, Sut 1zs5 neverthelass presantad the
following progranm. A Ctast prassure of 53 psig (1137 of design pressuras)
will be applied at 2, 10 and 20 years after start of commercial operaticn
of the plant. Visual inspection of cracks and displacement measuraments
with dial guages and theodolites will 5e used o avaluate the Jressura
effects. The applicants anticipate that the total defleccioms will be
small, that the significance of differences in these small defleciions

will be difficult £o evaluate and that onlv a gross differance in the

fTucture, such as a large loss of prestress for-e, would be apparant

from the measuraments.

In cur opinion the surveillance system proposed by the applicants weould
show cnly whether the structure could function as designed, or had failed.
There should be a ca§abili:y to detact structural deterioration, i{f such
should take place, rather than metely being notified that the structure,
4t scme peint in tizme since the previcus test, had lost the ability to
withstand the test and design loads. We consider =hars an acceptable
surveillance program should utilize permaneaczlv installed imstrumencacisn
%o detect structural decerioraticn and verify the continued desizn

capability of the tendeons during the lifa of the scructura. Ou =hi

F0int, we have Deen unable o come tO an agraement vith th appliczancs.

L QUT cpiaicnm instruments, such as acoustical strain sacges 2T TaCl2

STeguency c.vi*r gauges, capadle of periorming satisfacisrily over zha
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life span of the scructure are availadble. Periadic monitoring of such
instruments ambedded well into the concreta structure would indicate
deviaticns ia struccural strains and changes in the levels of prasctrass.
If corrosi 1 pechanisms wera prasent and active, the iastrumentat

would show decreases in structural capability bSefeore a poiat would Se
reached at which the containment could ne longer withstand the design

and test loads.

At Wylfa, the PCRV was iastrumented by zeans of 426 Davall/)RE acouscical

L

vidrating wire strain gauges placed ia the structurs with duplicata zauges
wishia 11 inches of each other. At Chimem 3, St. laurent . & 2, 1ad

3ugevy 1 acoustical strain gauges were similarly employed. The nistory of
these gauges in inspections has demomstrated their long life and
independence from temperature variactions and variations in =a insulation
of comnecting leads. Other methods of monizoring the structure sould

also be accepted if :tendon detericration could Se detected during the

life of che structure and befcre a srisizal poiat in the struceural

strength were reached.

Thus, we concluce that, with proper surveillance to me nisor the zainzeranc
of structural intagrity, a grouted svstem would be acceptadble and we intand
t¢ continue our discussion with the applicants on this unresolved fsam

and will raport cur prograss 0 the Commitsae ar s July neecing.

i@ LDLS5dl Droef test, we cencur ia she 113 Sverpreassurizasion wish

selormation and srack chservatisns and §TTaln zauge raadings. Ve ara
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discussing with the applicants the criteria to which the strustura

will te conducted and evaluated. The appiicants will develop speciii

criteria wnich will. establish the acceptabla prastress laval aand chev

will be presented for our raview and approval.

Containment Capabilicy

The reactor duilding will be a Class I, steel lined, prastressed ra

concrete building. All liner seam welds and yenetration we.ds to the scael

1 cesting

inforced

Liner will be enclosed in welded chamnels to provide an additional leakagzs

Sarrier and a means of leak .asting. Penetrations of cthe liner will

zeans of isolaticn and pressurizing to about 60 psig which is higher

the peak accident pressurs of 32.8 2siz. The reactor building will be

ot

c

ave

aan

cesigned to limit the leakage rate to less than 0.2 percent >y weight ia

24 hours at 80 psig pressure under accident conditicns.

The containment cooling systems for this plant are similar zo the svstem

Teviawed and approved for the Rancho Seco plant. Thers ara two amergency

feat removal systems: (1) a spray svstem containing cwe 1300 gPm pumps

LY

and (2) a fan-cooler system containing five fan coclars. Zach of

the

svstams is designed for a heat removal rate of 240 x 10° 3tu/hr wnhich is
adequate o0 limic the contaiament pressure =o less thaa 50 peig following
the loss-of-coolant accident.

ing normal operaticn ccoling of the contaiament will 2 aczomplished

ssing three of the Iive fan coclers at a raduced cooling zapacity.

5 . : . - : B ;4
2 the Zan=-cocler tubas CUTLAg OTNa. Cperation 15 with a c.losed L
i e ‘ . . - . eOre 3 ) i = * 2080 3
Siflusating svystem. Onm raceiving an ICCS signal (eizher 1300 psiz
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System pressure Or 4 psiz containment pra:sura), two of four boosctar sumps
*tart circulating 6000 gpm through the five fan-cooler tubes ard the five
fan-cooler fans start operating at a reduced speed to prevent overloading
the fan motors. Thc':colin water booster pumps during the emergencr
fan~-cooler operation take suction from the river water via the nuclear
services cooling svstem and exhaust directlv Sack o the river. Iastru-
2entation installed ia the fan=-cooler cooli 3 warer ialat aad outle:
piping of each fan-cooler unit will decect leakage of unborated river

water iato the containment and permic isclation if requirad.

Three fan coolers are equired for normal contaimment cooling and cesting

°f the cther two fan coolars czan e accomplished during nor=al operatiom.

The applicaats will Tequire the manufacturers of the fan-coolar components
to proof test the components in an 2avironment equivalent to the contain-

Zent atmospnere Isllowing anm LOCA to assure capacity and leng-tern

cperational requirements are adequata.

Testing of the containment spray will be perforzed periodically durin
the plant's life. This tesc will check =h sprav syvstam up %o, Sut not
including, the spray nozzles. The sprav aczzles will Se testad using

cempressed air,

.

A containment prassure of 4 zsig will inisiacze she isclasion of all =am-
tfainment Iluid pemesraticas, 10t serving accldent-conseguance~-limiziag
Systams, tO raduce possinilizy of iatolarasle L23gkag2 Ifrcm tie containmen:.

his systam i3 desizned wiza Tacundancy such thas 22 singls failura or

* Sy < - < we - - syt : £ - Cam'y -
SMIunccion of an acciv sSmpenent can Tesu.ls L2 o838 3% ko tsaol 4o 4
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svstem. The isolation valve seal water system and a containment pemetration
pressurization system provide a means to pressurize the contaimmen: fluid
penecrations isolation valves and penetraticns ©o a pressure graater than
the containment design pressure of 50 psig. These two svstams will improve
the effectiveness of the containment isolation and reduce leakage froz the
containment. Raliable operaticn of the fluid seal of the isclation valve
systam pemetration pressurization svstam is assured bv duplicaticon of
instrument channels and provisicas Zfor periodic testing of isolation
injection valve operation. Each automat.c isolation valve czan be tastad

for operabilitcy at times when the valves are aot required for normal

service.

The adequacy of seal water systam and isolation valves will e verified

uring the initial leakage tast of the containment bduil ing.

* @9 41

™I #2 will have aydraulic actuated isclation valves on the secondary stean
lines. These steam line isolation valves will be located sutside the cen-

-

tainment and will be enclosed ia a structure designed to mees the airsrafs

-

Ia evaluating cthe capability of the reactor buildiag to maincain {ts

-

iategricy following the loss-of-coclant accidant, 2abeock and Wwilcax
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of 51.3 psig. The peak pressure in the containment of 32.8 occurs for
a 5 £z? break. Since design pragsure is 60 psiz, there is about 153%
2argia availaole to -accommedate other emergy sources that may resuls
from additional metal-watar reaction and secondary steam/condensate.
The margin available in T™MI 41 containment design was of the order of

about 5%.

Tabls 5.6 summarizes some of the results of the 3abcock and Wilcex cal-

culations for the variocus condicions indicated.

The applicants have analyzed the containment capability assuning a linear
zetal-water reaction rate energy input o the containment concurrent

with am 3.3 £22 net leg rupture. This analysis indicates the containment
can withstand a 1007 metal-wataer raaction aftar 3320 seconds with 5 fan
coclers cperating or a l00% metal-water reaction after 1170 seconds with
3 Zan coolers plus the I spray systams operating without axceeding the

design pressur: of 50 psiz.

The above evaluation ~f the capadbiliiy of she containment =0 withstand the
anergy raleases of the complete primary coolant, cne steam genarator
failurs with secondary ccolant ralease, and metal-water reation has Heen
based on the assumption that the avdrogen ralesased “rom the metal-water

< 4 - . 4 4 Tan .
Teaction is recomiined as it is evolved.
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CONTAINMENT CAPASILITY ANALYSIS

INPUT PARAMETERS

Test Pressura 89 psig
Design Prassura 20 psig
Cltimace 2ower 2772 Mwe
Reactor B3i.ilding Free Volume 2x100¢¢3
Reactor 3:ilding Cooliag (aiaimum) 240x10 3TU/a

CALCULATED PARAMETZRS FOR LOCA

Casz 1 Case 2 Case 3 Case
x Y - o
Rupture Size, f:< 14,1 14.1 2+0 3.0
*ZCCS Operatic Vas Ne Tas Tes
Time 3lowdown Zads, sec 21 2l 23 29
Tize Low Pressure Injecction Starts, sec 28 No 37.5 7.5
Clad Reacted, % Q.1 e 0.1 0.1
Peak Clad Temperature, °F 2060 Melr 1848 1263
Time to Reach Peak Prassurs, sec 30 250 60 1%,
2eak 3uilding Pressure, »siz - 1. 36.2 32.8 s
Cne Staam Generator Failurs Yo Neo e Tas
Aargian to Design Pressure of 3.3 “.= 7.2 o+5
60 psig, % Zr-3.0
Margin to Test Pressura of 20 12 22 il
69 psig, % Zr-H.O

The 3argins givem ian the adove zabla, axprassed taras of percent zirsonium
@tar reac:ticnm, ars tased upcn a omservative zirconiumewater reastisn ratas o

; Fercant zer second startiang 30 saconds after sha rTupturs Jcsurs.
SCCS (=izimum) facludes 300 gom 2iga sressure =nisction, i corve flsod zamka,

daad 2000 gpm low pressurs infecsise.

S —— PR - o5 -~ -~ i i dad —-.7
=« = Sl
v--_u.....-l e w s --—Jo



ﬂ\-!‘n -_ A - -~ -Q!ﬂ - e =
« = 41 Y
b/u b o i WAl Wl ldm d

alls

" “ 3
Cur previcus evaluations of the dry PWR tvpe containment (2x109f¢”)

indicated cthat the hydrogen flammabilicy limic of 4.1 v/0 could be reached

Py

tion. Ia addition, tha evaluati

(]

with approxizacely a 307 metal-watac rea

of the hydrogen formed by radiolvsis of the core coolant during the long-

tera post-accident time period indicates the hydrogen generation is

sufficient to reach the lower flammabilicy limit after the accident

The applicants were asked to analvze the effects of radiolvsic avdrogen

on the design and consider possible means to prevent the sossibility of

the nydrogen concentration withian the containment aver ra2aching the flame-

sability limic. Section 13:4 discusses tae results of the applicants’

analysis of radiolytic hydrogen effacts on the plant design and indicates

several approaches that are under consideration to limic the ardrogen

concentration la the reactor buildiag below the flammabilicy level.

Conclusio:
Cn the basis of cur review, we conclude that the proposed containmen
design and cooling systems have the capabilitv %o withsctand the blowdown

energy of the primary systam with sufficient marzin tc acszcmmedate addi-

ticnal energy scurces including the zonsequences of greatar than predicced

.

zetal-water reactions. The eifect of radiolytic hydrogen followizng a loss-

of-ceclant accident is teing reviewed un a broad basis because 2f generi:

% e
Soncern o al. .i3nt water Tsactors.
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6.0 REACTOR PRIMARY SYSTEM

6.1 General
The reactor primary cocolant svstem is similar =2

the Unit 1, Rancho Seco and Russellville plants. However,

for TMI =2, the applicants have proposed to design the piping

for the primary coolant and emergency core cooling system
in accordance with USASI B3l.7, Class 1. Our review of
the design of the reactor internals and the pressure
vessel material surveillance program is discussed in the
following sections.

6.2 Reactor Internals

The reactor internals for TMI #2 will be fabricated from

SA-240 (Type 304) material. Radiographic inspection standards

for welds and welder qualifications will be in accordance

with the ASME Boiler and Pressure Vessel Code Sections III

and IX.

For loading due to normal operation and design bas 3 plant
transients, combined with the operating basis eartnqu xe,

the primary and secondary stresses limits for the reactor

internals will meet the requiremen*s o the ASME 30iler aad

Pressure Vessel Code Secticn III. e find these limics acce
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The reactor internals w°’ als. be designed to withstand
the concurrent blowdown and Design Basis Earthquake (DBE)
Loads The method of combining these loads for analytical
Purposes will be to input both seismic and LOCA excitations
.and then vary the relative starting times until maximum
structural motions, indicating maxirum sStr2sses, are
obtained. Primary stresses under these combined loads will
n0t exceed 2.3 of ine stresses corresponding to the uniform
Strain value at coperating temperature. This c¢riterion
results in allowable strains which are less than 20 percent

of uniform strain.

All reactor internal compon: :5 will be remcvable “rom the
r2actor vessel ton allow inspection of the internals an

the reactor vessel internal surface.

¥e find the general methods of analysis na the design

Sriteria for the reactor internals to be acceptable

The nuclear steam system supplier for this plant (B&W) is
presently conducting research and development programs o
more definitively characterize the bl wdown forces on the

reactor internals and to demonstrate the adequacy of the

r

saterna

vent valve design.

In respomnse to question 11 U-i. Supplement 3, the applicaats
2 -

gtate that information covering Tthe pressurs-t.mé 21s%orY in
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the reactor and primarv system followingan LOCA. and the
‘sultant stresses and deflections in the reactor internals,
including those resulting from the combined LOCA and DBE.
will be prov;ded for our review, This matter is of concern
to all the B&W plants. As ftated above, we find the limit-
ing design criteria adequate; however, eventual determination
of the ad2quacy of the TMI #2 plant for operation will, of
course, be predicated on a realistir 1ppraisal of the actual
loadings. We will pursue this matter with the applicants

in the post-construction permit period.

We find several inconsistencies in the statements made in
the TMI 22 PSAR concerning the test program for the
internal vent valves. Although the response to guestion
l1l.4-de states that the program provides for testing uncer
Ssimulated reactor operating conditions, paragraph 3.3.4

of the PSAR specifically exempts tests at 2levated tempera-
tures and tests to show that flow induced vibration, under
actual operating conditions, will not allow byvpass of
significant quantities of coolant nor cause degradation of
the valve assemblies or the supporting structure leading to
possible svstematic failure. These matters a:e not unique

to TMI #2 design but are of concern to the current Zeneration

of the B&W plants. We have indicated to the applicams that
we will require experimental data related to the results of
testing a prototype valve at fully simulated conditicns to
determine long-term effecrs In-place functional tests of
N T gy - - — e .
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a coanfirmatory nature will be necessary during the cold

and hot precperation testing.

We also find that vibration studies discussed in the PSAR

are limited to planned 1.6 scale model flow tests. While

we concur that such tests are a valuable aid in assessing

the vibration response characteristics of the internal
components, these tests alone are not adequate, and

therefore, we will need to review the results of more detailed

tests and their applicability to the TMI #2 design.

The applxcaniashculd conduct a confirmatory program relating
to measurements c: the amplitude and frequency of the reactor
iaternal structure vibrations during the cold and not pre=-
operational testing of this plant. These matters have been
discussed with the applicants and they indicated that they
will develop a program t. cover these matters. We plan

to follow the progress of cheir efforts in these areas during
our review of other similar plants as well as duriag the
post-construction review stage

Reactor Vessel Materia. Surveillance Program

The program as outlined contains four surveillance capsules;
the tentative DRL pesition requires a minimum of five, The
applicants have orally informed us that they iatend to

rticipate in Babcock & Wilcox'
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Program., B&W made an informal presentation to us on

January lé 19689, and from this we understand tiat a2

by
o
@

program will use four capsules per reactor unit. I
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allow B&W to place only four capsules in each reactoer in
the program we conclude that each applirzat should reca:in
sufficient archive material to make uv *w> additional cap-
sules and to-have space and brackets in the reactor vessel
12 allow insertion of a fifta capsule., This last provision
would protect against an unfavorable conclusion upon evalua=-
tion of the Integrated Surveillance Program o; :f an appli=-
cant terminates his intended participation in the przogranm.
We will discuss this matter with the applicasc¢s prior to

the July ACRS meeting.
OVERALL PLANT PROTECTION

Tornadic Wind

The applicants have indicated in Amendment N 8 that t:ae
following structures will be designed to withstani rhe
tornadic forces and missiles generated by a 300 mpn
tangential and 60 mph translational winds includiag an
external pressure drop of 3 psi in 3 seconds We conclude
that the design basis in this regard i{s adequate.

a Reactor Building

. Control Building

¢ Auxiliary Building

d Fuel Handling Building

e. Iataxe Pump House Structure

dissile Protection

External Missiles

(¥1]

Ia Amendmen:t No . the applicants present a

0

spectrum 09I mniss:iles whict
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generated missiles The applicants ware reguesced o

analyze the effect on Unit No. 2 of missiles which might
be generated from the adjacent Unit No. 1. Two sources of
missiles which are considered to be generated from Unit
No. 1 are the turbine-generator and the 400-foot-high
cooling towers. Aircraft missile considerations are

discussed in Section 11.0.

The analysis by the applicants indicates, and we agree, that
failure of the cooling towers will not affect plant shut-
down capability or result in an uncontrolled release of

radicactivity from Un No. 2.

In the Unit No 1 PSAR, missiles generated by failure of
the General Electric designed turbines were analyzed. The
applicants ware requested to analyze the effect of these
missiles 15 the Unit No, 2 structure. The CUnit No. 1
turbine axis of rotation is oriented such that the high
speed rotational components which were considered possible
missiles, cannot collide with Unit No. 2 structures unless

deflected off a Unit No. 1 building column, beam or wall.

Analysis of Unit No. 1l turbine missiles presented in lupple-
ment No. 3 of TMI =21 PS..R indicated 2 miaimum of .3 iaches
0f concrete was needed to ahsorb the energy o7 The mMosTt

grivtical missile, All Tnit No. 2 structures whici are

dJesigned to withstand the tornadic winds and miss:.les will

= = ) 3 -~ " 3
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te completely enclosed within cast-xn-élace reinforced
concrete structures with a minimum section thickness of
about 3 feet. These wall thickness requirements are
established by the aircraft protection regquirement.

722 1Iaternal Missiles

The TMI #2 design will include protection of critical
components required for safe shutdown, against internal
missiles generated by component failure such as valve

bonnets, pump flywheels, or high pressure components.

In Amendment 10 the applicants presented a description,
design evaluation, inspection and testing, and surveillance
proposed for the TMI #2 primary coolant pump flywheel,

The control rod drives reactor vessel, core flooding tanks
and the reactor building emergency coolars are protected
from potential flywheel missiles by shield walls. Thus,
f7ilure cf the flywheels is not expected to damage thaese
components; however, additional analyses of the possible
failure modes including the effects of an eartaquake will
be necessary. We intend to discuss this matter with the

applicants prior to the Julv ACRS meeting.

¥e have reviewed a preliminary design of the flywheel

and concluded that the proposed inspection during fabrication

iS5 not adequate because .t only considers surface conditions.

¥e will require tha* tie saspection efforts be increased o

taclude radiograpay and ultrasonic ~nspection of tne flvwheel
e mn 2 = emem e -
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subassemblies The basis for requiring increased fabri-
cation inspection is for assurance that the units are free
of gross defects. Because of limited accessibility of the
flywheel for inservice surveillance and inspection,
assurance that preservice gross defects are not present
reduces *he likelihood of failure during plant operation
We will review the applicants' program for inservice
inspection during our post-construction permit review as
part of the overall plant inservice inspection progranm

described in Section 18.0.

7.2.3 Conclusiou on Missiles

We conclude from our review cha: the extarnal and internal
missile protection provided in the TMI #2 design is
adequate. However, we will require that the inspection
proposed for the primary pump flywheel during fazbrication
be increased to include sufficient volumetric inspection
to assure the flywheels are free of gross defects which
could result in failure during operatior. We also

intend to review the results of the applicants' seism:ic
analysis and their plans for iaservice inspection of

the flywheels.
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The Commission’'s Jenersl Tesign Criteris and the Proposed I[EZE Critzeris

for Nuclesr Power Plant Pratecsicn Systems (IZEE No. 275), iaved

August 28, (382, served, wnere applicedle, ss the bases Zor ‘udging the
adequacy of the Protecticn Ilnstrument 3ystem and the Control Systea.

A comeariscn hes been made with the psreviously epproved Russellville

plant for the purpose of avoiding repetitiocus enslyses. Accordiagly, ealy
tacse design feetures which are new, or for which addizisnsl in”srmecion
nes neen roteived, are addressed herein. We have verified that only th
recesigned rod comtrol system, iacluding the scream bus, and 8 sligasly
nedified pump wonitor logic cireuis constitute novel fescures. In addition,
“he agolicyn® newe submitted environmental criteris 'pos: accidens, seismic,

e%c.) angd testing informetion unigue o0 sais sctatzion.

P
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2]
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F
A
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The new design for cthe zcrem bus i3 snown ia Flgures T-Z3 and -7 32

.

cne PSAR. As in sll previcusly spproved designs, the fnitiasing sirzuisyry Zor

; W g ah . ; ‘
scram is comgrised of four "tvo cut-sf-four’ (2/4) relay masrices which are,

inoturn, %ctuated by the gsrotection iastrument systiem channels connected in

8 2 & genersl coincidence @ sngement.

- P - 1 . - 4 - <
~OWn3atresn 27 the relay matrices in the new desizn i3 8 set of sreakers whics,
- -~ . ) B .
Jnen TTLSPed, luterru,. (8) she valtage source T sl sower supplies, (3] e
k " S - "
SOOTITL VoLlage U0 the control rod drive SCHRs, snd o) the outzut vollsze
- - - - - -
-T3% sne acslld jower sugtiies wnich sre used T3 asli the safery srouss
suseguent 9 withdsssal
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cere are four grouds of sefesy rods (Sr. 1-4) and four groups of centrsl

canessed in perei.el suca thet the .8 = a pcwer supply does 20t ialtis:
B apurious trig of the sssceieted graup. <o series with escn gensrs. ond

pover supply is o gete circuls. n series witn easn nhold sup3ly if W

epéndent rip brecier. Trip logic 43 L/2 x 2 since tne tripping cf s
gower supply or 1ts gate /sresker ia the case cf tne safety rcds) and °a

power supply or its gete (bresker) trips the respective rod group,

s J 1 -~ L | " Y .
with respect 0 single Tsllures, cur snalysis indiczstes tnet, becsuse of

edundent Sresger logic (1/2 x 2), & Zailed bresier cannct grevent 8 scram

Ceonsegquently, 1t sppesrs that the only areas cf vulnerabilizy remaining =¢

considered are those which arise from possidle short-to-iine faults Sswnstroeas

of the oreakers whicnhn, %y their sure, could not te terainsced oy bLresger

a~sticn.,

ny such fsult wnich osccurs immediately downatresm of 8 :tresier i3 esuiva,

t0 hDresiger failure, wnisa nas teen considered abgve., Srotential %3l _ure:

, Zaen group is enerzized (mcved or neld) by two power sutpLi et

L
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39
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icwnstrean cf the pcower supplies and gete circuits shculld nex: te ssnsiiered

. - »~ { ni - 4 - ¢
Ae unssfle fallure of sny one (or ccabiastion; o2 the zmte cirsuita to 2 gsewer
mwmlen +36°*9 % & % a > =
Py will be overriden by tnx bDresker wvaich iztersupts the voLIeZ® IO e
- . M > & - - -
AT AT USSATE D15 LlT; FuSh 8% 8 BRELtSto-line;, Immsiraan 2f the phoar
’ - : 4 .o - 4 i )
SUPTaien wOuLS ATIECT SAly SBe STouD; taF YEmELALSAZ §8VEN ZTAuNE Ceuld Ass
“& srevented froa ssremmiag
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2 Serms 27 sestability, it sgpears that sll of the faulks postuLeced
sbove sre laherently Zdetectable. TFor exsaple, short circulss tetseen :ne
varicus torsisns of trig circults would pe detectavle inasmuch as e2:-
posh of the collective circuitry csn be indecendently trippe? vl e
presence cf a voltage downstresa of . tripged ccmponent would indicace

the presence of 8 shors circuit

|
»
A

Sesed cn tae foregcing analysis, we conclude <hat the design of zne 3¢

bus satisfied all present criteris with resgess %o redundency, indegender:

and testatility =nd i3 scceptable,.

3,1.2 Pump Menizer Lozic

mm\m SFTISIAL USE LY
I (“]‘t L

The puzp monitor logic has been changed to permis the loss o’ .o pumps
without scramming provided (s) the two pumps sre in 41fferent loops and

(5] remcter pever is less than 50% 7.

We nave cencluded that this medificaticon does not compromise tlant safesy

- -

Qur zcnclusion is Tesed upen the applicants' response %o Question 3 I in

Tolume s+ wnich states that the pump monitors are essential for ssfesy <nly 12
3ll four pumps are simultanecusly lLost shen the reector is ogersting atove
106% FP. Siace [even witk the new lcgic) soy w0 monizors would srip the
reacsor under tnese conditions, the modificaction hes act compromises sae s.-n:z.e
Jallare critericn. Accordingly, we conclude thes the modificsticr 12 assestas.e
Znvireanenzal Testing
‘.

e en.y iastrusenss lochted within containment which iniviate safety fevsg

R2%LC0 ire cae reactor ccolent pressure deteciors. The spplicanctinee stased

38T these lastr.umencts and associstcd wiriag viil te quelifissticn testel
tTae semsfitiong wnlica would exist after an accidens THESe €838 il fisu.

The 3CeT acllient environment as closely ss toesitle.
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While we agree with the spplicants' criteris with respect £c tne tes=ing
cf instruzents and wiring vithin ccatesinment, we have Jbserved tiat vita.
va.ves nsve not been ilacludei L{a the test program. We will pursue <al

metter 7ith the epplicanm and will be prejared to repert crslly %c ine

Aith resgect to seismic design, the spplicants hae steted that the ccmperent.

of the protection system, including the staticn batteries and racis, will

g

designed to withstand sizuitanecus sccelerations of 2,023 vertical and
2,128 horizontal. We understand that the sccelersticn values renresent
ground aoticn and 30 not necessarily apply et the equipment lcocaticn., We

LR

will discuss the zatter with the applicents end wi'lbe prejered ©

- -
Tesers

o

erally to the Coamittee,

Assuning satisfactory resoluticn of these items, wve conciude that tne
spplicants’ criteris with respect to %2 functicnal cspebilizy of wit:!

components under seismic conditions are scceptatle,

sne rod control systea has dDeen redesigned to sccommedate Tl new irives

“Bich nave replsced the previcusly spproved Teck and pinicn s3nsest
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sn 2f tne 59 r.ds is powered by s stepging motsr vhose stator and

ratcr sre physicelly segarsted by the pressure dcundary, SATOr viniings
are star-ccnnected and are sequentislly energized =2 gsroduce roicr mctich
For exsaple, whern %40 8djecent stator windings sre energized, the rotis
w411 align with she resultant megnezic vector; L.e., 315 vill align a.dwvey
setween the windiangs, Znergizing the edjecent winding while rezainin
pever at the first two will yield s resultant slong the cenzrel (cf tae
taree) stator windings., Thus, dy sequentislly enerzi- , tws and shree
windings, & rotor will be displaced 3C degrees per step. Further; in
aédition to displacing s roter, the megnesic field serves %ne cl2mp the
roller nut to the lead screw, Scram is acccaplished by de.snergizing the

the stators.

The rcds are 3divided into eight greoups (four coatrol and four safecy! Zecr
cntrol grcup hes its cwn pealir of power supplies. A £1ifth pair, she

%

suxiliary Power Supplies, are used =5 withdraw sne safety graups sne 23

w

time. A sixth pair, cthe Zold Supplies, 1012 the zafesy rods in place gnce
they have been it drawn. The elements of & pair cperata in zars

- -

S prevent liss ol sontrol, oF 8 rip, in the event of cae TOWer futiy 29

0, eson pnver supp.y Le.g., Groun T Sapply A, i3

snergiles from 8 nree-shase stuyce, itair o su;;Lf. sne ihree -gra:za

13 Transcuzed " six-pghese, star onnented vichin #8Ch suppLly ShHers sva
Int 347E 22 3ix SCA'y.  The fasicies of eanh 3@% are sonhected L8 soEnis
Bud IO %@ SF LY cutIuE felacts e ancdes 27 sacn 3 gre resTestLue.
ISRANTTET, 73 268 OF B8 AiX 5.0, fuEses lescrited siove TOUE . Aans yat =F
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SR's Deccmes o 3ix phase half.vave rectifier., The six oustpus pe.nts

L P.uS & 2cammen resurn) sre respectively scanected %o the stator wisiing:
of 8 rod :otor, OF BCTOrS, wnen the 3%atcrs are connected in para_.e.

The energizing of two ard three wiadings 15 tnen acccmplished oy tne s
eircuits shewn in Figure 3-70 as 8 sirngle SCR symbol. Each symb-.

represents six gecing circuits (cne for esch of the six rectifiers’, The

ting circuits sre <nemselves sequenced from ghetce-cell cireuiss wnLin recs.ve

ignt impulses frcm a ccded disc rotated Hy tne pregrazmer mctors. waen
in moticn tne programmer acters are syncnronized te the vita. bus whilin L3
supplied frcm ac inverter. Thus, eacn rod is synchroni:zed to iis pro-

grammer =ctor,

Red pesizion’ indicaticn is by means of 59 individual ipdicasors sca.e

and pcinter), Fod pesiticn s sensed by reed svisches whese ;u;;u:s are
azelcg signels proporsiional to rod a;cticn. A devisticn slarm sczpares tne
an8.og Po.iticn for esch rod tc its group demand pesiticn end annunciaces

eny deviatisn. The group demand is derived frca the psrogrammer cutput

Cur sna.ysis of tne ceatrcl aystem ccnsidered potentisl malfunciicns wnica
souLd germit, OF csuse, IPUSLoUS TEECTLVLITY lnserticns. With resvect s
ne . .functicas walsh 2culd teuce mcre than the iatenced group o Se witairaw:
gt design speed) we agree with che applicants’' anelysis =he=. shcu.l a

mILTLpLe withdraval of any numter cof reds e initiated st sty gSover _evel, -

ctu.d te successfully termizeces oy the prctecticn systen,

ALTH TeSPeCT ¢ WitnRAravels A% Zreater ioan design steed, ve Selieve g
SR8 FPT.LlANTI e 20t consileres the 208315llity of sxcessive witnliraval
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speeds resusting frocm 9 runevay prograamer. Since esch prozrammer {3

s symoarsncus actor supplied from an laverter, it follows that e
spuricus fresuency change st the inverter would resul: in e corresperéing
henge in »2é s;ot&. A% this stage of the review, however, e J1ll
SCCATt the appL.isnts’ criterion that the drive contrals. cr mecnanis:m
and actcer cemtizeation, shall zave an inherent speed limiting festure
(Ref. PSAR, Page 3 93). We will study the finel design during *ne 5Ll
review {n crder 5 ccnfirm that it satisfies the critericn.

We conclude that the centrol rod system, including the rod pesiticn
irdicaticn, ir sdejuate and i3 2cnsistent with rec;nzly agproved 3ystenms
of sinilsr desizn,

?ter;ency Zower

Ceffsise Zaver

Cffsite electricel power for the two engineered safety festure ' essenciil
Juses 13 Jurnished by two suxiliary sransformers, each carnectes o a3
seperste tus st the 230 gV substatica. Sach essential Bus i3 normelly

susplied rcm o sejarete transfcrmer, witn provisions f3r sutcmetic transfar

To the ciher traasforzer. I3 eddisica, 8 tap i85 mace from e8xh Uniz Sc. o
auxiliery sransfcrmer 32 that 2itner may 2e used o sraviie inctaes source

The Sresger and s-nalf suitcaling srrangement in tne 230 27 guzasat.ce 2. .cis
807 oF FiX LJinef o elther 2 the ini generstorz s Se scarencai L2 e 3
35 Trg TLLSATeCitY TALA Tules 58T SUPOLy She Twr 3uniligey semazfaciacy

ef eech dnls. .7 che substatiia is serareted from its 103 32 tae 230 w7
S7ESHE , NOLINET TNe TeRIITY AT th€ Turtise shouli 28 tricced  oed sichar
542 Ha > or Tads lo. 2 itsell cen supply the auxiliary demani sarsuzn

e acin Ind the sy siiaze '-sws'~—~e--.

- -
-
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Zrgineeres safety festure lcads will e duplicated in %wo irndepencen:
srstems Wit e8ch 3ysten beiag fed froz cne of ine 4150 wvols essentia.

buses. A manually opersted bus tie is provided for emergeancy use.

Tre applicents have performed analyses %o sneow %hs: the sudden loss of
Unit Ne. 2, or the simultaneous sudden loss of 20th units, willi not

ceuse instabilities within the external grid. We ag.ee with tne rez..:s

“he offsite system s arranged with sufficlent redundancy and autcmati:
switching so that anysingle fallure snculd leave cne of :ne essent:
buses in service to reet minimum reguirexenzs. we, tnerefir2, 2snsiier

{% adegquaste 0 meet the requirements of the cri:~=isn.

3,3.2 Onsite Pover
Onsite electrical pover for tne two engineered safety fescure hHuses
is furnisned by two diesel generstcrs. Eacn emergency zeneretor wi fasc

one of tne two en;.ineered safety ‘esture L1EC vol: buses [33lic bus

.-

arrangement), and only sne is needed %o supply the necessary lcad, T-e
4180 volt buses and their ssssciated L3C valt suses will be shysizelly
sezarated frecm each otier. The essential buses, the diesel genersascors 22

..

’ . s % ’ -
che fuel suppiies will be of Tlass I seismic design, ZExc.csures nousing

the diese. genersticrs sre 2f s.li-.csacrese coastructiso wish elznteen-ins®
intericr valls snd three-fost extericr we_l3 for sarshguske, Tire  arnd
tornede preteciicn Tue urdergraund fuel oil srtcrege tanks Will 8up?

sne generstor 8t ful. pover for seven days

Eacn dievsel gunereatcr will stars upen Loss ¢f 1t3 resggective us and

wili ezerzize that bus when it =283 achieved rsted speed and vgoli:s

- Bdditisn, 20%a dlesel gemerators start uUpon occurrense ofF .. Init.an.cn

A, SR TER S JEnes - - — et I
- = - =
e e . T |
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of Sefesy Injecszicn, (2) Cver-pressure in the Resctor Suilding, cor
(3) “28s cf either transformer source. Eguipment for snutdeowm i3 thern
meaus.ly ccnnes t0 the dus, £ there i3 8 regquirement for enginee=-2d

safety feature system cperaticn, the respective eguipment s suscmatiza_ly
+ 4 ¥ ce

started, sequentially as soon as eech genersinr connects %0 135 Sus,

ch diesel generstor has 8 ccmtinuous rating of 3000 gw. Maximum
emergency load is 2749 kw. Thus, assuming failure of cne diesel, zhere is

8 5% margin with respect o tne continucus rating.

The diesel generstors can be separstely tested (started ani lceded)
during reactor corerstion, Further, tne split dus design a..cws the

indererdent testing of each safety feature secguencing systenm,

The 250/125 wel:, 3-wire d-c system will consist of two cuses, eeon supplied
By bettery and static recsifier cherger. Tae two buses snd _zal:s will

e rranged as & split Sus and will e des:;ne& to satisfy the sisgle
Tailure critericn in teras of connecting =SF lcads ez shedding unnsissszr
lcads in the event of an sccident. Zach tattery i1s sized sc 2arr

necessary iced for & jeriod s? twvo hours The two 3%8Ticn cATrteries wili.

te locs%ed in separate roces of & Class I structure,

We conclude zhet the design of the cnsite emergency pewer systes fu 2i1L:
the reguirements ¢f the Jenersl lesign Crizericn FI9 relziing i Lodecentanmcs
pedunsancy, cestabilily ame Juncticnal cagabilisty and i3 accejptac.?
\glkx T W - ‘-—---- - - o AR - men o
- = > & R T Y e
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cable Sezaraticn

The applicants' criteria relating to cable trsy lceding end secara:
have teen submitted in Section 3 of the PSAR and in Supplemens

These criteris apgly to the protecticn system and th

-~ -
- i

=2

onsite pcocwer system

and are summarized below.

A'

i

Metal encicsed bus ducts will be used for all =maicr zus

runs where large olccks of powver are %o Se carried. The

routing of the ducts will be such as to ainimize their

expesure to mechanical, fire or water damage

Wire and cablie related tc engineered safety ‘eature and resc:cr
protection systems will be routed and iastalled in such a way
as to zaiztain

the iategrity cf their respective redundsn?t

channels and protect them frca physical dasmage, Power and
centrol cables for dupiicate suxiliaries or services will be

run by differeat routes to lessen the procadility of an accident
disabling both pieces of identicel eguipment.

Cables will he selected with

respect to their curreant

capacities, insulaticn groperties and azechanical ccoastructiscn

Power cirsults of 430 volts and less shall te installed wit!

. Yae
N.7 one layer 13 ¢ tray

* { a 4 - 1Y s - ~~Cm
SASULETICN USEs 13 Tcwer caples shall O€ Teleq J3Sr F¥UTL
cChcUCter tTempersture;, tut the 3iziag snaL. J€ Casec uzon 3

T - -~ e

e e e - . .
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“e nave reviewed ine criteris as ;resanted inthe PSAF and 2oncluded :nac,
Lf progeriy imclemented, they reduce the probszility of cable fires,

and provide protecticn against rendom and systezatic failures, Jur
conclusicn with respect tc the low wobt ..ity of cable fires is teses

cn () the lizited l2eding of the trays cerrying the 43C val: power
circuits, (5) the dersting %o 75°C, and (c¢) the proper selection of all

cscles in terms cf current carrying capscities,

.

with respect to systematic snd randca fallures, we cconclude thst the
diverse routing of redundent cables cen, if pr.jerly installed, proviie
sdequate protecticn sgaianst :ne propagecion of a fire, and agsinst any

lesser single event occurriag within a tresy.

#e have otserved thet there sre 20 criteris wish respgect %3 fusing. e

“ill resclve tnls prior to the meeting with the Commitzee.

Avert from this cne reservation, we are in agreement with the B PO 5t )
cadle trey loading and segarsticn criterias,

SHCINEZRED SAFETY FEATUPES

- ———

MI#2 ICCS design 1s essentially identical to szst srozcsed far tne

$-ring Jor the primry ccolent system and emerzency Iore2 20CLing systen
ixs P R _ SR By by s
Tess S8 DRSigned L1 sctoprdsnce with the USASL CTods 331t Jlass L,
SRR W WSS e . - W o e .

- = N
s - .
e o e T e il e - e -

iver, Reachko Seco, snd Russellville auclesr zilants. 3 R0
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The ITC3S for the TMI#2 will consist of the fallowing systess:

; 5% 5&5@ sressure in‘ection system - This system acrmally orersctes

a3 parc of primery system makeup and purificeticn. ITwo
independent and redundant systems with three hizn sressure sum:s
inject & minimum of 0 zpm into primary inlet piginz. The
system is laitiated by a signal derived from srinzery system
sressure (1300 psig) or from the conteinmen: sressure (< 3s13).

2. Core flcoding system - There are two indepencent 3ni reduniant

torege aaks containing 138 3:3 of torasted ccolant. The :=sclant
is discharged sutuacticeslly via two separate li-iach Zismeter
nozzles iato the primary presswce vessel when gsrimayry sys:ex
sressure drops below 500 psiz.

3. Low oressure in‘ection system - This system normally crerates

for shutdcwn cooling as gars of th decsy heat removal systerm,

It consists of two independent and reduncdan: : rstems. Zach
system provides 3000 gpm coolanmt injection via the same (ssinch
diameter nozzles used for injection of ccre floodiag tank coslant
iato the pressure vessel when prizary svster rressure drsrs e
200 23ig. The initiasticn siznsls for the system are the 3anme ss

‘aqnrlyed in | sbove

The gcurse of coolant far she ICCS high pressure inlea.ion oaf Low sraas.oe
in essicn i3 & 450,000 gelicn sor2ted storege tank LL smsrues

ceoueat will e meiaceined a2t & zinizum concentrstiscn of 2377 Lwm 58

Torcn, Si2iag of the ZCCS desiza vas tesed ou lizmisizeg thue =axizuz Jusl

1 : o * I;N N . -
2l8d temzerscure TS Less shan 2NCOT Zar any size

M e e~ e - - P . sew o
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27 to the dcubdble-ended rupture of tne 36-inch dismeser cutlet pipiag

end operstion at the ultimste gover level of 2772 Mwt.

The applicants nave gerforzmed anslyses for & primary sipe rupture specirus
from 2.4 fza to 14,1 252 o deteraine the time delay tc ini.iate the IICS
signal ssed upon en 1300 psiz prizary system ;ressure and tie 4 p3ig

ccntainment pressure ZICCS siznal sackups.

The resul:s of the snalyses indicate she 1300 psig 2CCS signel has

a time delsy cof abcut 1 seccnd before ZCCS operaticn for grimary zige
ruptures i{n the rsage frem 0.4 "2 so 14,1 ££2, Delay time in activating
the ICCS 3y the 4 psig containment pressure is a zaxizum o7 20 secsnd

2or stne 2,442 grizery piping rupture.

3ased cn 1300 psig primery SCCS siunal, high pressure injectizn valve
gperaticn starts st about 1S seconds and the valve is fully open 2t
25 scconds. Based on the 4 psig containment pressuire ZCCS signel, the

aigh pressure injection valve weuld start cgening st 20 seccnds and Ze

falliy cpen &t 30 seccnds, The offect of differences in ZCI35 acsuasion tize

i3 sbout 8 50 Llen loms of high presx¢ inlected coclune. Thig weter

w2uld Rave sc affant an the consequences of LOCA.
or prizmsry plse ruptures less than Q.- £2 tne aze

3 fmas ua-
¥, itanss LaGLi.ete Tne

-

a8t sue SCCE sigmal (4 281g) may oot Re fn odeguste 2ecicag ZCCS siamsl; e
the :plitants canclude thet she LICC ssiz prizary svstem sressure 078
SSEN&l tased cn ine redundant tWc-qut-gf-tinves ScouBtion SLinel pravidsg
sufdizisus rellsbilizy Zor 3CCS sctuation. ALthacugy e sgoge =o iae
it he ok B I - - —— e e -
w = . - - .
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re.l3oility of tne 1300 psig prizmery system pressure ICCS signa., we
sonclude thet further evalustion is necessary with regsrd to 3CCS signe.
diversity. We have informel the spplizeans cf cur reguirements “or
diversity and indicated we will follew up during the pest-cemstriztion

sermit review stage.

Ia the event of a loss-of-coolant accident iue %0 8 rugture of she

hot leg prizery piping, the nitrogen used tc pressure tne scre lccding
tanks could expand and pess thrcugh the core. we requested tne appi.-
csnts %0 deteruine the effect cn core cooling and resultant Zuel clad
temperatures of the nitrogen blowdewn., In Supplement No. 5 af thne PSAR

-

(subject #7) the resul:s of the analysis indicates, end we agree, “na:

sufficlent veant ths exist between the inlet downcomer:and the plenum

stove the core th» the expansion of the nitrogen would result in nitrcgzern

passing throuzh the core 2or cnly several seconds., The tnalvsis indisace:s
Taxinum not spot clad tempersture as a function of time would net signi’e

cantly be changed from these presented in Secticn 1% of the PSAZ,

The spplicants have perforaed the TMIFZ accident analysis sased upen me

. > wern —~— . - % . - = P
sliimste oower livel ol 2772 Mwt. In anelyzing the lossecf-caslest
sccident, the assumption i3 made the: the L.nisum emerzency ©°20.2a% in'es:

of two core flccdiag tanks plus 35CO gpom (onme Rign pressure in‘ectiss s.o=r

ani Ine LoV Jressure injestiin punmp) pruviie coclast %o <he cere elivar:

- e Lt o ) b4 ‘ - - - - - o - .
°T The TUIU gt coplant Lalectiza L8 assacmed not O STart nsil she s»irs:

-~

378%82 2838 Zepressurized 35 LIC osi or after 2% sessnds, wn

1 .c\. & .o : | . - - y - - " . - -
lszer. The zaxi 2.el 2lad temperstures fir 3 42t Leg #aé 2Li Lag ioe
- g~ s e - —— - e - L i
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spectrun are shown in Table S.1. The nexizum clad temperatures snows
are for the pover leveles of 2568 Mwt and 2772 Mws, respectively. Thre
zethod of anslysis is the same as has teen used on previocusly reviewed

3&W reactors.

We nave concluded =het the desizn of the proposed ZCCS (1) liaits the
ceax clad temperature %o well below tne 2lad zmelting tempersture, (2) limi:s
~he fuel clad-wvater reacticn to less than cne percent of the total clad
mass, (1) termizates the temperature transient before the core zecmeriry
necessary for core cooling is lost sand tefore the clad is so embdrictled

ss %o fail upon gquenching, aad (%) reduces the core temgersture and removes
core heat uatil the core will remain covered without recirculaticon and
replenishment of coolant. The ECCS is desizned %o provide this protection
for all sizes and locations of pipe bresis up to and iacluding the

instantaneocus double-ended rupture of the largest reactior coclant pige. e

plan to continue our review of ECCS iaitistion

igna .‘versity <ish th

applicents during the post-construction perait review s “ge.
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TASLE 5.1
ST CLAD TESMPERATURES RESULITING

FROM A LOSS-0F-COOLANT ACCIDENT

#0t Svot Max.
Full Power Minimum Water Temperac-re (°F)
Saconds Level 3alow Lora (f= 1538 e 2072 Vers
1.25 ~5.8 1,95 2,080
2.53 -3.. 1,926 2,340
13 -4.0 ———— 1,853
3.35 =2.2 1,339 1,677
6.25 *%.7 1,073 P 63
5.50 +12.0 1,015 1,181

Hot Spot Max.

Full Power Ainimum Water

?cagc:aturg (*F)
Seconds Level 3¢low Core (£t} 2563 Mwe olid Mur
Q.60 4.7 1,733 1,334

0.40 -5.0 m—— 1,868
1.00 -s.3 1,573 1,399
3.38 436 1,290 1,354
3.30 *7.0 1,990 Led78

<ations wers periformed o detarmine the afiacts sn the =aximus

- - .
14.1 ~ Bragk, Iha

study of che

ummary of these calzulations.
Change in Maxinen
lad Temoargsura (7

2) raached at J tize -12

3 resached st - saconds =220

eli- igcraase 2f 0% -

is3crense Srom +0, Sxnlo™e
£ »L.2x10=% & x/%/'F -o el
A —— - 4 -~ - o~ - - a%N -
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Tue 344 resctor, like ctner PWR's, {8 subject 5o potentisl atesm :indi:
zf core coclent flow in the post-LCCA period. In the 3&W single pass
nee: exchanger and prinery lcop desizn, a Loop seal whizn remains L. .22

with water folilowing tlowdown from @ cold leg tresx wauld hinder stesn

.
*

venting from the grimery system. The 3&W resctor design therefcore
‘ncludes core terrel vent valves which 8¢t %0 squalize s3team pressure
gorcss the core suppert snield and hence o preclude depression of <ne
core water level far tze stesm production (flow) rezes csused oy bollz??
from the shutd core and frem the hot vessel and internals, However,
Ll steam generstor tudes vere o bresk during or scon after a loss of
primary coolant, 3tes: from the secondary systea could flow repidly iazo
tne resctyr vessel urper pienum and severely incresse the stesm binding.
Like the Westingnouse and Combustion plants, there is some relssively
small number of tube failures in the 3&W secondary system whica weuld
eventially result in core coclant level depressicn. we nave not
specificelly addressed this protlem in the reviev 32 TMIS2, and =nerefare

- -

the snalyses to dezernine tne effect3 of comcurrent LOCA and steam zenerazsr

tube fallires have net seen jerfirme

i
L

3r the 3&W cdesign. We intend ¢ stv.dy
tnis PWR grotien fursher <8 & gsneric tesis,

~2dire Femgva, Svysten

The TMI®2 rpray system is siamilar 25 %ae TMI=)l snd Susseliville lluc.ear

Talt So. L. The THMISS desizr will empicy sn alisline sodium snicsuLiace
g§35-3icn alxed inte tne swe independest L5000 gom ssntainment sIrav it
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<0 833e33.n5 tne effectiveness of the spray system, Sne AspLicents Lis
? sgray remcval f5. r of 12 ar"t. The determination of :his semcva.
factor i3 tased upen; (1) & nniform spray irep size of L2000 mizrsans,
{2 ® contaisment temperszure of 236°F and a sresaure ~f 20 33:3.

2) 8 2low Tete of 150C gpm (oce of two sub-systems opersticnel.. s t-s
43¢ of & telculationsl methcd for she gas-film resistance acde. jevel.ped
Sy Srifflsr (CRNL), (5) sssumption thnat 5% ¢f she icdine relesse: :23 tre
contaiument 1S non removable, (5) 8 containment less rate of 0.2%/4ay ani
(7) alxeline scdium thLicsulfate addizive %o sprey solyticn, Using %3
stove seven conditions the sppiicacts calsulsted the excius: redius

2-hour) and low zopulation zcne | IC-day' shyroid dcses =o te 125 renm

end SO rem, respectively.

our evaluation cf the proposed spray system effectiveness resu.tes ir a-
itdine remcval factor of 3.1 ar**., We nave used a cal: salaticnsl metre”

-

similar o tnet used by the epplicars described above withn tne fsllcwin:

mcdificetions: (1) inclusion of & liguid 241a mess transfer res.izanze i:
additicn to the gms-film resistance 2 ise of an experimentally ier.ves
correctisn Tactor for 8 standard deviaticn of 1.5 froz the mesn gecmetsi:

-

drop diameter 1 assumpticn that 13% of she iodine relessed o -

ccatalnment 13 noo remcveble [ 10% crgecic - 5% parsiculate), and o4 res:s
bullding Lesx racze 3.2%,isy. Using these modificatisns whizh give 3
tctal reducticn fscteor of abeut 1.5 (2.mcur) end 2.1 (30-4ay', we s9.7.-

JAtes tne exclusion rediu Z2-ntur; and ow populecsicn zone

S Y e~ e -~ — M - e oy
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Sar cs.culsticns of tne sctentisl doses, without any icdine removal
system, izdicsate that iodine reduction facters of approximstely 5.3 -
Tne excLusicn :ld;xa (2-nour) dose end of 5.3 for the lov popalaticn
zcne (3C.3ay) dcse are required in order %o meet the guideline va..es

specified in 1! CFR Pers 100

. -——- - o

Since the reseerch and develcpment Zor the alxaline scdium thicsulfaze
spray additive has nct bSeen ccapleted, the applicenss provided
slternatives whizh wculd bSe used to reduce the iodine =ayraii dcses

Selow the 10 CFR 170 giideline velues using our zesncd of evaluation, The
applicents 2ave indizeted that alternate acticn could e used in ine

event the researcn snd development for the alialine Naz3 33 addizive
proves to bte inadequate or unacceptable., These i{nclude s reducticn of

the allcwable ccntainment leax rate, tne sdditicn of par-iculate filser:
(HZPA] acd ceontainment recirculaticn filter systems wish cnarssal filtar:,
or 8 ccmblzation of these acticns. Alshough not specified Sy the agp.i-
cents, 8t lzcrease Lo tae spray flicow rate would alsc effsct a2 redustion

in the doses.,

The fcllcowing taczle i3 presented %o LLlustrete i degree o wiizn ne
icses mav te reduced, We nave used cur standard csiculational mesncis anid
sssupgtions with the excepti thet we a_lcved credit for spray effs::.ve.

. - -4 '
fesgs .n remeving orgenic iladise in ceses (2, throuzn
&

5
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TASLE 9.2
DCSE RECUCTION EFFECTIVENESS

2-Eour
Sanias Thyr3IT Ccse (35
e Yo : ;.a;v‘. with wWithout
C Ki-1 Do ALY $ZP2 HZPA
L. Sprey enly (1500 gpm) 8. ncmergesiz As 3,lmr"h 37O Lo
o« nrgaale = O
-~ - . f o 4 5 - -~
2. Sprey caly (L30C gpm, . nacnorgagic As 3.lap™* 330 <2
| 2. organicd = 2.3%ar-+
]
i, Sprey saly (1300 zpm) 8. ncnorganis A=l S ‘ asc e
5. organicAs 2,35hr"4

L. Case (1) pius a. noncrgmnicA:i.Sar”* 260 -
fancho Seco filser s or;tnic):C.}ihr’L
system

$. Case (2) and reduce a, noncrgaanic As 3.1::'1 160 220
lesk rate frem 0.2 5 b, orgenic As), iSprc-
0.1%/3s;
If the 3&W resesrcn and develcpment prograam results do 703 cenfir:m tne
splicents’ essumptions on spray effectiveness, then we c8n reguire ine
{ostalleticn of HEPA filsers and a combinaticn of incressed spray flov and
iecressed allcwasle contaizment .esk rate., Cn :nils asis ve can conclude
that, tased cn the results of en R&D program, an icdine rezoval systea
25> T™MIPZ can Se leveloped that would limit tne radiologicel consejuences
of 8 loss-c?.ccc.ant sccident %o doses significently belew the L0 ITR LIC
guid e line ralies.

SANTSEC

® mAW mmesem —rr n aw
SCHTRCL 3C2 CRIVE MECH

e St e

The sectsel rad irive zecnanism oo ce used in tne TMISS resctor vas cnanges

. - - -
a2 Amendent NC. + Jrem tne origicA. JSIA-EnI-PLOLLR lyPe Irive aetnancIM
. 3 - 4 < -~
$& B PLLLATANUS TYPE 2XLVe Zecnanianm, A “esiTigt.in 21 e gSroposes
. N ‘ < 4 & T /™ - -5 A
salier nus drive and 138 soaponencs i3 given ia Secticaw 1.0 =¥ tne F3al.
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ine rouler-gut drive mecnenism is Ses'd upon extensive snalysila..
developmental, desizn, test, and menufecturing experience ottainer

cver the yesrs from the Shippingport and Navel Nuclear Progreas.

The control rod drive system includes drive sechanisms which ecty i
soatrol rod essemblies (CRA), drive controls, power supplies, sesit.zin
tndicetors, cpersting panels and iadisters, safety devices, eac.ciuires,
nousings, and =cuntiags. riteris applicable to the drive mecnanism
iesigr cover (8) sizgle failure (%) uncontrolled withdrawal, [ =) sjuipment

\

removel (4) pesition .+dicazicn, (e) system menitering, (2) drive sgeed,
(2) mecnsnicel stops, (h) CRA posisicaing, (i) CRA trip aad |
withdrewsl. We have revieved tne design criteris and 2onclude Sney are

essentially the same criteris used end previously revieved for the rack-

and-ginica drivy mechanism.

In Supplement No. 7 the applicen's heve sdiressed areas in whish & =ave
expressed cconcern regerding the chsage to the roller.nus ccssrol r=d

drive mechanism.

The roller -aut drive sechsnism will have “he capetility of spplyiag n
iaserticn fzrce of approximasely 40C peunds in the evens 8 centro. »ad
shculd fail to drop to & fully inserced position follcewing & scream. This

rod drive-dcwn optisa i3 a0t autsmatic dut reguires cperttor acsisn ¢

ne follcowing table contains & comperiscn of sonsroi o2¢ drive mecns-lass

- . ‘. - 1 A A 39 v :
<Cr varicus rwa plants includizg the propesed rol.er.nut 2

T ——— - N Samemn o A - -
“ > < o’
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CONPARISON OF CHARACTERISTICS CF PHR CONTROL FOD DRIVE

Type ol brive

MNo. of brives/reactor
No. of Rods/drive
Control Red Poison
Total Rod Worth (Ak)
Stroke Length; in.

Brive Speed; in/win

Type Sceram

Posttion Indication

Trip Time

Design pressure; psig

besign pressure;
RED Program

A'»'\( oy ed f("’ or

v,

of partial leagth
roa th ives

hesipgner

Muamlactarer

TAELE 10.0

Babcock & wl_l«:_n_)ﬁ

Rack-&-Finlon
69
16
Ag, In Cd
10%
119
25
Gravity &
Auto Drive-
Down
Gear-pot &
inductance

Coll

1.4 sec. for
2/3 lnsertion

2500
650
Yeou

Yea (all R&W)

n&w
n&t

Roller-Nut
69
16
Ap In Cd
10%
119
R

Cravity

Hagnet e
Reed Switches

Motor-pot

1.4 sec. for
2/3 insertion

2504
650

Yea

!
B&Y

B&W and
Royal Ind.

PESTONS

Hest | nghouse

Magnetlc Jack
52
20
Ap In Cd
%
144
45

Cravity

Nifferential
Tranasfermer

2.0 sec, full

insertion
2485

650
No
Yes

Hone
Hes .
Weat .

Rol ler-Nut
8
20
Ag In
144
15
No Scram
(Partial

lenpgth rods)

Differential
Tranasformer

2485
650
Yos

Yes (all
Weat tnphonae
Reactors)

]
Weat .
West ,

S R —

(‘n_ﬁmn:t Fomy B boeer g

Rack-&-Finion
45
P (Cruciform)
"t
97
132
hh
Cravity &
Aate Drive-
Down
Cear-pot &
Magnet ire

Reed Switches

2.5 sec, WX
Insertion

2500
650
Yes

Yeos
(rallandee)

4

Comh, Vogr.

Comb,. Fapr.

Mapuet
65

< -
oy

e tavk

Cravity

Bifferent ial
Tranalormer

-« ? sec

25

650N

Vou

Yoa (Maine

Yankeo

Cemmbs |

1

Eapr.

Faner

B Ml S e
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A rsiler.nut irive mecnanism resesarch snd develcpment prozram,
essentially the same as the F&D progrea for the resck-end-piniom drive
mechanism, has teen compieted by Zabcock & Wilcex., The resulis of talis

S&L progrem will e submitted 23 & topicsl repors in 15690,

4e nave reviewed the (nformatison regeriing the drive mecheniss presentes
in Sugplement No. 3, Section 3, snd guesticns 11.0 of Suppiemezt Ne. .
Jesed upen cur review of the applicents' F&D program, we have resscnad.e
3ssursnce that the roller-nut coatrol rod 4drive zecanenisa will srovid

8n eccegtacle design for use in the TMIS2., We will reviev the results

of the progrsa prior to plant eperatica.

“e conclude wnet the proposed control rod drive mechanism is ecceptabdle
for TMISZ.

IRCIATT PROCTRECTIC

et l¢

3ecsuse of the proximity of the Olax: State Alrport %o the Three Mi_e
Islend site, ve required that tne ™I#l plant design include features

%0 grotect 2geinst an sircreft strike and scocompenying fire hazerd, A
statisticel snalysis of the eir treffiz, including frequency a-d syge
c? sircre?t Landing and saking off from the Clastesé Ssote Airjors
iategrated with the fstal accidents for larncings and cakeof’s =f .3,

3ir cerriers cver “he past 10 years is presented in Supriement No. &

- - .
che sppiicants’ coriteris far 7rotectisc 3aminss the e2fects o2 airs=ad:

aresn for the Three Mile Island site reguire trnat sll componesnts #2é

Q‘l‘n’-n— —~--' - - -
= = = <
-
W e e T e - = - W - . -
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Cad
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in 9% unccntrciled relesse of radicectivity will te protected <o

withstand vithout feilure the izpsc: of 8 200,0C0-1b aircrefs /3.722 C.233
traveling ot 8 velocity of 2C) xnots and sny sccompanyiang fire whi:qa
night resuls. These criteria are consistent with those given i the

Proposed Criteris for Siting Pover Reector Teciiities Neer Airpers

Qur scnsultanss heve reviewed the TMI#C desizn criteris with regsri o
2ire protecticn, aissile cnnr;é:crts:tcs and structursl desizn regquire.
nents., Jetailed design for sircreft protection is currently ceing

established for the ™I#L which is under csastrustion. The azplicents

neve indicated she ™ISl design results will te spplied =o TMI#2 desisn.

4

The follcwing List shows the buildings and components of TMIFZ waisn
will be designed to withstend the above sircra?s stirike.

Alrera?t Protected Suxldinﬁ

8, Reactor ouilding

5, Control duilding

¢, Awgilisry sulilding

d, FPuel hendling Suillding

e, Intage ssructure-service water sus bay

Aircreft Protscied Zguicmens

8. Main stee2m lines betwveen steen zenerstcrs and she zain sscainm
isclasicn snd second Hest stesm L33.atico velves.

' Sgad 3
S ALw S20TMLEr A%

S SeTiten 3783 FenerAtore oange tne

-

fegdveter contral va_ves. .

i

Yain steam pressure relie’ valves.

e

Yom 4 3 = -~ 3 T AR T
S35 NG STAYTIUD JeeTVAtEr TonIrc. VERiLvVes.
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ne amergency iiese.s will Ye located in 8 separste bHuiliing ad
2 Sae 2" nandling Wulidisg, on the opposite si from the switch

vard, Tempersry lcas cf the emergeacy dieseis due to an aircrafs

strige Zire, wnish mignt resalt frem @ deficiency of oxyzen, would aex

izgair the safety ¢f the jiaat.

Zrotecticn of tae plant snd ccapcnents from the eff20ts of the fire
accozanyiag the airersfs strike will be provided by including the
foilovwing criteria.

ire Protection Triteria

P>

3. Ventilaticn cpenings will be Located to take advantage of
naturel shielding provided by other plant structures,

3. Ventilaticn inlet opemings tc criticsl aress will be "

srovided with passages, curbds, fire dampers and sensiz

devices fcr sutomatically clesiang dampers to isclate these

areas,

¢, 3Self-contained Sreathing apparstus will Se Laocated in crizi

- ™ gd 3 g % - F A - &
2. Tlesign will grovide drainage of liquids sway f2¢a tn

~pa=isted areas,

Tan Tl 1 e -an gL~ A == A s SR Hnip aw

s s® T E Whae SWIBLT ha ww ote CEes e v Chbadssnlh = ie » - -
ey R~ < ramacy | me & &y W R vAs oo B
e tags 8 SUANDEL WINN & TeRCTE LoTRXe FTTuSTLT® LScvtac ¢ =

7 - - :
-3 » o o s W Spd o i - 3é» - 2 b i
2 SBNS #n? »ATEAE SUITUCTUTE WillL QCUSELT TRYSrT JetanuIrs =ns -
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setectors

S |

dampers anc star= operation of & deluge water spray system ir

nitiase isoation of

TR Sy A ™ -~ -
O = & n
e e e e e

(S

»
<
=) )

-
=
-
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ie

control suilding sir int

PN e @ P
- e

eir iantake Sunnel to control s4y fire hazard.

Jilbert Asscciates, Incorpcrateu, the architect-engineer

will provide ccnsultant services for

for the TMI#2 pia:

We and cur cocnsultants, Y-,

Mr. James Proctor (missile cn =e~%e-13

t design.

| ¥ . -

P

- -

-

-
-

‘neg Plakel

\
-~ ]

.
alt

grotection

(#irs zrotecticsn)

and Cr.

e

Jathan M,

(structursl design) nave weavi:wed the TMI#2 Zesizn 2nd conclude the

t0 xeet the requirements for this

design for aircraft protection during post-construction meesings and

-

sircraft protectio

4
sit

.‘

n provided and criteria established are adegquate

We snall review th

during the opersting license review %o assure all criteria

incorporated

FUEL STORAGE PCOL

%

b | » - . &
concrese buildiag, panels will sroviie gressure :o
.. - - - < : -
censistent wisth the external pressure drop of I psi ia i se
“ . ssen 19 3 . . 5. 2
waalzun wall talickness cf about sthree feet will provide prosecti
-i-s"es -e-!..‘d ay- ”" - rnae Toal T A T '«-414\1 fmaty A m B
L ES SQ.. - ¢2C extern « O thne jue. WS e A Ul no-; - -“\—.-Ag e 241
. - - . - 21 2 - - - T2 e 3 sad 9 ¢ - - -~ .
3irerels sirike. The fuel stersse pecls walls will Le reinfarced
«ined wita stainiess steel,
A SRTErete steel -lined ool will D& provided %2 srcoomeiice
fael Shigging cesk during Juel transfer speryziicn.  This g6
. ® 3 '
TFeN R -~ e A - e e .
» C S 2 S ; ; \
T1it nit‘ e e w3 e I A . W e e e
i £ !
EENe LR
Wwihewd

Tne fuel storege pocls will

3lowout

se located w

nta the final desizn cf the TMI#2

sacilizy.

.

2

%

-
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separsced from the fuel storsge peols by a wall 7ith 3 removedle zate
o permit uadervwater transfer of spent fuel to the shipping cssk. The
Pp.icants vere regquested SO sanalyze tne pcssibilizy of she shippiig
cask being dropped into the fuel stcrese pcoL. In Amendzent Mo, § 22
anallsis is prescﬁ:sd which iadicates theat the shizping cesi, i 4dropged

could result in shear failure cf the bettom slab of the shisping

*
o
w
"
b

soo.. The spplicacts have iacorpcorased an administrecive tey-cenirol
interlcek ©o liamic the trevel of the L handling 2rene duriang trsasler
£ the shipping cask., This crane travel limit i{s regquired zo prevent:
the shipping cask frcm felling intc the fuel storage zcol if zhe crane
or lifting csvies were to fail during shipping cesk trénsfer cperstiocas.
In eddition, the ares Selow the concrete flceor of the c2sk 2col will e
beckfilled to prevent failure cof the flocr 12 the cesk is drosped iato

this separste zcol.

The applicante 3tate, and we agree, that inclusicn o the above cruce
t=avel interlcck and proper administrative control will sroviie sdeguate
protection agalinst *he shipping cssk falling into the fuel s:oregze pecl
cue tc # fsiiuse of tae crace cr lifting cables.

P —
AV v awine -

we have reviewed the pctential accidents snalyzed by the agslicens and
gerfcrmed ‘ndezendent calculpticns So deteraine the zotsatisl ieses
$Tctidtad with Shese s22ilienty = fomgarisen ¢f calzglased deses S
Severs, jotantinl gdcidenty 1§ Thowa oo T39Ls 13,0
e e R - - ﬂﬂ-". R e - -
X = : = = y
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o PEVIEN MRS aare greccrum ¢f accidents which we curreatly ccas.der I
Fressurizec resctsr fhexlity. dswever, the follcowing discussion i3 Linises
to these accidents which result in potential deoses apprcaching che Fers _I0

suidelines. These sccidents are. the loss-of-cociant (LCCA), the steem

generator tude failure, and the Ziel handling accidents.

L)

L Less-of-Ccclant Accident

The Zesign hasis lcss-cf-ccolant accident for the T™MI#2 plant is similar
tc that used for other PWR's, i.e., 2 iouble-ended aresx in the Larges:

oipe 3€ in. IT) i(n the prizsry coolant system. This potential L

O

w
La
.

'
ot

n

w

ccolant eccident has been lualyéed tc determine the capsbility ¢
engineered safety features to liait the consequences assccisted with thne
acclient and tc establiish the acceptability of certain c¢? zhe plant desizn
features. In the analiysis, consideration has heen ziven to fuel :lad
temperstures, exsent of metal-water reacticn, hydrogen accumulaticn in the

scntainment, and effects of hlowdown forces on the reacstor vesse. zns

interzels.
The applicents’ anslysis of this eccident indicates: (1) neo fuel melti::
2, Low clad semzerature ' 210CCF), () scceptabie containment rresiures

= ) , .
< 53 psizg), (<) 8 tesal 2 -hour thyroid dcse at exclusion radius c:

g.,3 rem, (5, Less then 1% zecal-water rescticn based oan minizum engineerss

‘T ~ad - 1 s emms - < 2, : s A § 3 -
@ 238 TIE 2RPLACEDTINAVE BnaiyIe: The Losseclf.couient scoident 338.0s s
- - - n : o ) | - % . v we - - - - -
€ sawcodles JLE3.00 2TC .AST TeLease zCCelL. «w@ SR CU.ATeL SCse JIiT s
f
N
- - - . 2 13 - o ™ 4 EEE - - -
22CSSNT L3 InCWM N .3o.e 2. @ 2/ CT dilference tetween o>
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calrulated icse

2rem

and

calculated acse
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ne icdine

the jtercent icdine a«=umed to be {2 acn-removable forz=. <Cur

valu

Sased on cur anslysis, tne applicants must eitner provide ad

sugport of the capacityof the iodine removal systen inside tne

or else zmake necessary acdificaticns.

This satser vas discuss

Secticn 9.2.

Fuel ¥

andling Accident

for this accident Lia in excess of the L0 CFE .20

ed

ef (30 rem and tne applicants' value 9f 1Z5 rem resu

-
-

-

s

rezmoval const2ats used for the containment spray systen

-
.-
- e -
nnent

The applicents have presented an analysis -ased on the failure of 56 fuel

rods occurriag during & fuel haadling operstion. The fission

release i3 assumed to occur under 10 feet of water with cnly ¢

s8¢ activity relessed., It wvas assumed

accident occurred following & 2k-nour shusd

by the applicants that

assumed the failure %o occur in an element tha: hed zeern sper:

sower lavel of twice the sverage. The applicants use 3 raduss

* for iidine retenticn by the waser and a reducsticn S22t

e charc~al filters in the ventilsticn system. The icses

using these sssumpticas are given in Table 13.3.

“ixm
o

evaluaticn of the fiel handlinz sccident 2ssures the failur

-~
do TSSS S8

‘l -G
he fission preducs

> 3 gt
Ss The LeCin centd

v
“w
n
‘3
v
.
3
v

- 3 - - .
=€ LOe ACGNe T pusec rTs the Juel rads s e
- ad N s - oy - - - -~ » A - --
cr of C.L By waster recenticn, ané SBetey o8f S.. By ne
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e e - -~ — e
. = = = o
- o . N
W e o T e e i
3
‘ : »n J
TLT LA L

producs

fuel rod

the



e

L SV

Lar

- - fd - -
aensr Jor tae gmsecus fissisn ove
.

e SHloU.Ated 2239 L8 vitaiz the L
- a4
A
A% 2

N RS N~ . ey

ﬁ-q-n».n am
\U.. - e

- M - en
ol i 4 1 4
= e e el o

-68 .
reaking factcrs and decay time, we calculated a thyroid dose of 2G5 rem
4

We nave discussed cur results with

the z4 nour pericd fcr refuelinz vas act really possible and
4

~i%e & T2-acur gericd
change in assumcticns is to reduce
ia Teble 13.0. Zur
resu
Zuideline values,

Steam Generstor Tute Failure

The agplicentzhew analyzed the g224

steam generatcr tucte failure (435
reacter cperatin

the fissien

snich leeks tc the secondary condenser and cut the plsn:

“he applicents used & partition

the applicants.

weulild be expected.

calculated dcses

ting from tne fuel hendling accident are below

=
1 3 -
with 1% of failed fuel.

preduct inventory contained in 1.5:103 ¢ of

They indicated =hnac

that nmcre
-, & mimd
sue result of this propesed

the thyroid dose ¢ 133 rem ss
*¢ the thyroid and whocle bedy
the 10 CFR 100
dent ccnsequences of a double-ended

lesk primary to seccndary) with the
The radicactivity released is
primary scclant
vent

for icdine

3 ,
ia the cendecn

L

er

I8sed cn the 2bcve sssumptions, she tnyrcid dcse at the Al0-meter exciusise
sedius is 2.1 re=.

-ur evalysticn of this sccident sssuzmes the same samcunt cof srizery ceclans
+8843 TC the seccndary systex; hcvever, due e uncertainty as ¢ acv o

-~

reiesse of ’issico

= =
W e e W e i)

mrodiicts stcurs,

7€ assume no Per-isicsing

.

- < - - - - -
2E% Iven with this conservative mcisl
ks srek e )

S TFR 100 guideline vaiues
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= = -
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Lcss of Coolant
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calsusated

ort dursation acciden*s, the low populaticn zone dose wrould se :
T tncse calculated for the exclusisn radius and well zelcw
u ue.-..es,

anl;ys's assuzed 203 failed fuel pins | sne “uel bundle). The
nalysis sssumes 55 failed pins. The remaining diffsrences teties:

" ) < .
é:ses are Jue to water retenticn 2nd icédine relsaged val.ues usesd,

s, Mujer ‘ifferenc- Setveen calculated doses (s due tc credis for icdine removs.
27 &% cntsinzent spray 3?: tem., This sccident i3 referred by cthe applizents
2§ the maximum hypctieticel-accident (MHER) uasing TIT-143Le 2issicn sraduss
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Sapplement Ne. 3, sjueszicn

nydrcgen concent

falicwing ez LCTA. The evaluaticn considers the Source of hydroger genersti
to te (@) rediclytic and {(b) cnemical. We nave alsc discussed tne resulss

cf tne eva on &t various meetings wWith 35&W and the applicants, 3&w
cresented resuits of eveilusticn c? the aydrogen conceniration Wwitnin
the reecter buildisg ‘i) ‘c.-aw‘-g sn LCCA end (2) following tae Msximum
Hypothetizal Accident MHA,, The gaitant cffsite doses Jrom eltier of
tnese cases ware indiceved %2 be less tnan the 10 CFR guijelize val_ues
Fer these anglyses, ccatainment purging was maintained st & rate ts linmit sone

hydrogen cconcantraticn belew 3
rezort is expected

the effects of sadiclysis.
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deveicpment cf the 3adtcock and Wilcox pressurized Jater
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develctment program:
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X,

"~ o 3 -~ ‘ \ 4 e % »
ne 8roLilsuts previded informaticn in Azendment 5, Supplemens lNe.

Zor each

sore thermal and hydreulic tests
fuel red clad Dsilnce
aigh bduraup fuel tests

internal ven: valves

cnce-throush steam generator
sell.pcwered Zet22tcr test

Slsvdown forces cn resctor internsls
snemicel spray srystem

eZ7ects of radiclysis
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85 =0 acuicet status. We have reviewed the iafarmesticn furnisned oy the
applicants and conclucde that the program commisments are sdeguate e

the cconstricticn permit stage of reviev,

We are reviewing the appliicents’ snalysis regariing tne effe2%3 cf
~adiclysis. Venting -=as been ccnsidered as a zesns to ccpe with tais

ter, However, =ner zesns can bde effective in the event that ventingz
is not accertable as the cnliy method., Such mesns iaclude t-e use o?f

recomdiners,

1.0 GENERAL DESICN CRITERI
The principal design criteria for the " .t No. 2 were ievelsoped tased
ugen meeting requirements set forth in the "Genersl Tesign lriteria
for Nuclesr Fower Plant Construsticn Permiss, " of 12 CFR Fars 20.
The applicants have respended to esch of the 7O criteria indiceting now
the principel architectural and engineering criteria of the glant will
neet these criteria., We have reviewed the TMI#2 desizn criteria and 4
taey meet the intent of the Cocmmission's TO Cenersl Zesigsn Crizer:a.
12,3 ADDITICHAL 2EVIEW MATTERS
2.1 Tecanicsl Suslificecions

The Jersey Central Fower & Light Company (JCTPL) and Yesropolican Zdiszn

S e v

~erpiny ‘Met i) as co.owners, have arrenges for the purchese sf
SCULOMmeNT, 0IALIinE, €05 :eeriag &nd construdtisa 3evices for she
FETITSuLTICR BT he Thres Ul e [Ei8nd wuCcliesr Power Sxaviss Unis Yo &
nd B-guner, At -3Q 13 TRipenaiale Iur the desize, canaumustisn, 345
Fpereticn 37 Saw unt:s cwiw 302 Hew I are cuned Uy sve Senérc. Fusll
s TiBS JSTRECRSLSE TN & 5S5iiing CORIMRT WhiSh 5.3 ik

o R o 50
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addizicral utility compenies, New Jersey Power and Light Company {1.TL,
and Dennsvivania Ziecsric Ccmpeny (Fenelec), The CPU current nuc.eer
eiectric genersting rrogrem consists of Cyster Creex Unit lc.

to e cperated in 1963, Three Mile Island Unit Jo. 2 (Met-ZZ beln:

revieved for ccnstruction permit, Three Mile Island (Met-Z8; Unit le. %

under conssruztica, and the Saxtcn research and experimental auclL2er Jnit.

The engineering and managezment respensitility for the design and Jon-
structicn of tae TMI#2 rests witn the Froject Director, who i3 vice

sresident and caief engineer in the Met.Zd Ccmpany.

3PU nas formed a Nuciear Power Activities Iroup (NTAZ) to provide direct
tecanicel sssistance and guidance to the nuclear project mansgers o7
its sutsidiary companies duriag comns:truction °nd opersticn of nuclear

electric generacting staticns.

In additicn %o the support from NPAG, the IMI#2 grojess nanager hnas

available co a scnsulting besis two additicral compenies, Plz:ari dk Love

Asscoistes 224 3urns snd Roe, Incorpersted. The following crganizaticas

and respossizilities nave been identiflied by the applicants.

B e~ - - - — e
- = > = o
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TMI#2 PRO

JECT ORGANIZATION
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CE

R e a4 (™

FUNCTICN

toopeiisen Edisér Comgeny (Met-2d) Co-0Wnars
Jersey Central Pawer % Lignt Cempany (JCPL)
Suras % Rce, Inc. {3&R) archizact-2ngireer
Metropoiitan Ediscn Jompuny responsitle for desizn
constructicn and cperatizn
Unized Ingineers and Construsteors censtIucticn macager
Pickard & Lowe Assceizces (7%L) design corsi.zant
3aocock & Wilcox {32&W) nuclear. steam supplier
VPR Asscciates (MFER) grovide guaility sssurance
assistance
G2V Nuclear Power Activities Sroup (NPAG) secanical assistance
Schiuzacik & Associates structural censu.tant
Ji.bert & Asscciates, Inc. archltect-enginesr zgc.ing
towers ard swithyarsd snd
aircraft design sonsuLtarts
In Azpencix 3, Figure 131 of the PSAR, the applicents presents an crganizssisn
Sn3rT showing the relzticaship and line of autherity srapcsed for tae
JURLLTY 28s3urence Irogram tC 2ssure the design and conssructicn ¢f TMIs=2
Mev-Zd will 3taticn 2 fuilesime resident suality scnziccl recresentasive
S SNT 2enstruliisn sit® TH mnintuin surveillanse Sver the cerstrustiorn
=3 1zsts.lasicn work soric at she site or 1is any succensracser'z :ingy
3¢ 3Ispfes on liscovering :ny deviatica from aspilizable coles. srerLtie
114508 oF QuUBLity control reguirement: by the Met.Ed Bratess Dlresssr
e:_zi ~esg.iar- LS p SAaprwat :."‘3‘”'3"7‘. OF @ 3.8 ArmEts_ccp-
25 w8 L STY LO8TID. Tepresentative; CF e 3iie ensir.cnics
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wme gsntraciors 3sscclated with TMI#2 sre competent in their areas of
specializsticn 2nd are ccnsidered %o be technicelly gqualified to design
build TMI=2. The proposed schedules for the =L and #2 plants is as

fcollows:

Start Construction 2/68 7/68
Lead Fuel 12/70 $/72

Commerci:l Cperaticn /T3 S/T3

This schedule premotes continuity of personnel during comstructisnm, and
it allows five amcntihs mcre for comstruction, and three meonths Jor testing
ad starsup, on Unit #2 than on Uni:z #1L. We consider the srososed schedule

. 4 .
f2r Unit 72 to be realistic.

2 general, the quality assursnce progrem for TMIFL has been satisfaszssr
S dste. The grincipel proolem reported has been 2 few cubic feet of vedds,

S#ing to debris cn the bSotica of *he forms, in the concrete ceiling of ta:

tendzn gollery. We consider that the review a2nd eva usticn, and corrective

The twe zlents will e :d‘acent %o each c.her, ané will share cerszin

T3cilitles suth o3 new fuel storaze and the electris swiscnyard but sach will

-
-z - - - - -t ., .- - - - .-

2 -3 CWhl TORSSIL oo -2200LCA. SUDTCOrT 2nC Taintenance srouss Wil
L m e - - am o - - - - el T ~ - - i e Teaw -
SeTVise SCSh uniis, 2nC are considered to e SaTL3TICUSYY +20re W, . C®

- - - -

.- M L e e . P or Lo wm -~ -- 2 P D L p—
Sin8.2 Surterviscr of Useraticns, whc reserss $¢ zne Sliat Suceriatendent

»d caawa il W t Bt P A ey
v ; SuEDE® Wils @ . il T Suserviscr,

N - -~ T 4% - w - - . - -
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ory with cne reservation. The applicsatsprepcsed that only

o
.

Snifs Sucervisor will be a licensed senior reactor operator The Shifs
oreman and four coatrol operators will be licensed reeacsor cperators. Heowever,
in cur judgment, for 3 two-unit station, there should -e two senic: reactor
crerztors on duty 2t 2.l times. We have ianformed the appxica 1ts that this
matter cculd be resolved at the cperating liceasing reviev stage dut thet
they should zae provisions in the jsreoperaticnal training program %o -

~pecmmodate such 8 regquirement.

The 2pplicants plan to use the emergency plan developed for Unit 1l with
scecial provisicns to include possible emergencies which could occur while

Unit 2 {3 under construction and Unit L is operaticnmal.

We neve reviewed the applicents' submittal Zor srainiang, administrative
controls, reviaw and audit, and their emergency plan, All are similar %o
their plans for T™MI#L whicsh we have previcusly found to be satisfacscry

A more ccmprehensive i{n-depth review of the appliceants’ final plans in these

areas will be made 2t the coperating license stage,

-n the Dasis of cur review c? the above orgenizatiocnal scheme, we have con-

s.uded that the Met-Z4 organization is acceptable with reg2rd tec sShe czechnic:

perscrnnel and nucleer capabilit; The relaticnship between Met-Ed, GPU, 3&°7
irenisect-engineer}, UEC {(construction manager), :|W and other 2cnsu.isnts

- F - $ S oA a» e o
n crgenizaticn is 23decuate se huve

~ - -4 - . il e - (~ - t ~ - - .. -
2.3C ISntLleTes tNe sxcerience gtinel rom Uster (Lreex Lnilt 3 4 =~ {hog e g
o - - - v 4 - ‘ o ™ ‘ T M~ o= " - - -
ind gperatice wnd conssruction of Three Mile Is.ang Flzagw whion will fistne

- - - - = - -
s2ST2888 2nQ STCalen The agr.licents sohnical SemTeséncse o DUC BT 20 S ewany
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=
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Iadust>ial Security

2

We nave discussed with the applicants the proposed industrial securicy
nmeasures which will be employed during construction and operaticn of TMI#:Z.
Access to the Three Mile Island site can be by eirher the zorsh or scuth
tridge or by boat. The applicants asve indicated che access 2y 1>~ nersh and
scuth bridges will have control stations %o control access to the site during
constructicn and cperation of TMI#1 end #2. The applicans also indicated
that during construction all ianspectors and supervisory perscanel would e

instructed to watch for any signs of potential sabetage.

.
-

It is probable that many acts could be easily committed that would afface

the svallability of the station; however, we consider it hizshly unlixely

for a large scale act of iadustrial sabotage at the staticn to cccur thet
would affect the health and safety of the public. We intend %o centinue

our review of the industrial sabotage potential on a gene-tl basis throughcus
the peste-construction review and operating license review of the facllis;

-]

‘L’ L-- -

For cur evailuaticn of the Juality sssurance rrogram for the Three Mile Island
No. 2 facility, we used the guidelines based upon the grogosed a2mendment o

10 CFR 50, Appendix 3 quality Assursnce Criteria for Nuclear Power Plants

- Lin B L2 L .
FTor the T.ree Mile Island ¥2

cemerenensive gquality sssursnce prograa under thelr cwn juality assurance

- £ - oy 14 & s T T e - . -
rs2nizaTt.on. -3¢ QUAliSY assurance froxam JOr tae l%Fe Wi.. °@ 23ps.ieC
- . T < - . 1 - - Ll - - - . RN . -3 -~
LS Sne guclear Portions of the plaat ~ad 1s descoprited 15 Apgendix 2 of
W e - - — . men e
= = = - « /

- e .
W e e e e e B G e e .
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vee PRAR. Tz parcisziler, it #ill he applied to the Tesctor coclant Eystem

a=d diressly asiccisted auxillary systems, tie ccctallment system, tne

agineered 3alfety fea:ures, tne el nendling system ani tae rallcactovs

vaste dil3pcsal system

MPR Asscciates, ind. nas been retained ty tae app.icants &8s an adaliicrnel

juality sssurence cr “-1n:;ca. Met-Zd/JCPL and MPR jua.ity assurez:e

crganization is iptended tc provide unificaticn . cverall direstion, gulde

arc surveillance cve: toe Juali:: sasurance 22fcrts ¢ sne Arcaltect-togines:s

-

Busns & Rce (3RR', the suslear steam supplier Satccesk & Wiloex | 3&W, , end

the conatrucser United Engineers % Cosstructars (TEAl;. (2L as ccastructic:s

naneger and principal sczstrusior has respr-tibilisy for essuring adegquacy

«n all sonstrucsion sctivities. 324&R has r-sponsibi

.-
\
"
L7}
L ]
l'

¢t tm@p.ant cther thar she Nuclear Steam Supply system wniin will be Jusnl
l:.,'. :‘;4.'; .

A saree.lave 2neck ani bealance 3ystem -as teen set ip witniz the juallty
a3PLr8nce PrOESAR o proviie tie crganiiaticn azd lice ¢f autnority e 8

THAT scaresents, systems . asd squipmest ere desigred . zenufacrtured . lsataL.rd

he desizsm po

wed o

"

o T
3 23 : koAl
2 BB RISTIRE T L3CLATE these Tumatsicnz fyen the wmnvae of scoeda.es
e HDLLLENTY OATE IRCIPOTRCEL L0 oY JA8LLIY €88iCwnte vogltaam A ganee.
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TS &AL Teating, ded ceastPustica of ieectoT coolant S75ten, contalnzen:
“rivem . engineers?d zafety features; fuel handling system, and the »adicaciivs

waste 28rdlizg system. The generic apecificaticna presented ip Sectics &

c? Appendix 132 vas develcped by the spp.icancs,

Jersey Tentral Power & Light Comparny @8:za Mesrcpoliten Ediscn cave .Ladi:zatad
t28T they are iz e process of writing 8 euallity Assurance Frogrsm Wit
assistance frca Ol asd MPR. Thias written gquality assuranlie pregran will

t2 .ied 85 & procedure nmaztal thrcizncout ccnstrussicn of TMO#Z ty che appLi-
8nt3 %O assure <he guality as:iirance progoea presenved i Appendix L3 s
car>isd out., JoPL and Met-Ei have izdi:azei shey will aava menthly projess
prcaTess geetings ino wikizh 8l contractors and their Juslity ceasrol persconel

Jill meen in review 3tatus and follow-up of quallisy assurencs matters,
.

3otk 3%2 and 3&W will nave quallty asaurance plans, programs . and crganiiatices,

&85 Tequired by the geceric funsticzel specilficsaticna for a QA progem. .he

sppLllant=appciaced & GFU quality assurance engiseer respeonaible fcr direst iz
and cocrdiseting <2e estire pregram. iz:.udizg MPR effcorca, Met<Ii/CPL .as
2g-nurers o the TMO#2 fasilisy, iatend o use the GFU ecglreering and spesia.i::
rsups iz exsensive suppest of the applLicants' Jualicy assurance taam, The
eppiizan's ‘Met-Zi/JTPL. insend S0 review all specifisssicns persaliing to tte
ratlear portion ¢ the ARt Aaxd Yiwe recalzes Timal Pespansibility for estabiliiat
ani #aforiizng adeciate Qualilty azairernie regiicsmencs and procedures.
’
3 BGAT &TIRE Ve JIurd o TLEOUER L3S 0 S EXIeLLeNT.  These avemt L5 .ls
- o8 STTLLARTET lncent 30 RLlablilin UwmT wn SiaLivv Rizurecce
SPPMELIRTLAT 4B FaeLiiied QALILTY SB3USENSS DerSCAnE.L %5 e L

Pﬂn?\ B& ‘ NA\' RS AT TS MY

W e W e e W s e .

N
~3]



ﬁ““ﬂ"'\ - Ladihod ) A?oq

tH il = = = | o ¥

Nl » o Woa™em \wiwied o N o
. 8% &

e
¥
v

-Z® SPOvisien, cn tte part of cthe applicants, that duties of
TED J.ALLTY sssurance persconnel will be solely QA duties, L.e.,
e will nave ac ctter de<ailed teconizal cor line orzarnizatiozal

(2] Tha applicante' desisicn o nave MPR Associates, I[ac., repcr:
disectly %S tae applizsz sz acd =S¢ 2id iz the premulsation snd
executicn cf specificz, systemasi: GA plans and surveillance activicles;

\+) The inten: of tne2 applizeants ia conlunctice with JFU o use their
engizeering staff . suppers tie Met-Zd/JCPL and MPR corgzaniratica
in the review of specifizasiocns, sstendance as meetings, surve!’lance
end sudi: fuscticns, etc,, inzluding the intent sf applicants to
assure tnat lcdependent checking of designs and svecifications will
Ce carried out cetween Zurns & Rce, UZAC and 3&W (zetweer tnese and

other important crzanizaticns, at iaportant interfaces, zc the degree
- &

deemed necessary to assure compatibtilizy;

\n

1

¥
®
“
4
s
"

o
®
s

* ng taker tc assure close associaticn and interchange

il tne TSAR tcat adequete Jiitizn A procedures wil te ‘rQViZE‘; ans
(2 A oo 'itmest cn she part of ske applizants o establis id ingiemen<
- - -~ RS Tod ] ) -~ |t -
Tiiten precediures I cover easn of tae "AZC's elemeats of gualisy

X - .
- -~ - - - - - e 4 - - - - N - - - - - - .-
Je 2onc. ude o8t 1T Wwill proviie sceluate Suality assuranoe 2 entrel o
- - . — el e L - - e aw AP e T & 4% v aes 2 . - -
@ Se3LEN,; onstTuctiicn ans erectics 30 nne TMIsT facilicy. Howevrer, we 3re
L ETY ™ e ma = & - ! bR LT T e )1 - - - - -
BFREC TLn 28 Jagres o pArticimeatico of the Lzilitv la e cuaLl:
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853.5200e Prosvam, Surisg the poste-construction meetings with ¢ applisents,
Je SHEL. 2COTLNUA O revisw <he gquality assurance progcam todecermine its
effecciveress in providias the functions intended to assure that critical
gystems cf tie p.ant jeet the design specificaticns. The applicants' gzeneric
specifiseticns whisn will include requirements for writtec procedures, will

a3sist the Divisicn of Ccaplisace in imspectiom of tne plant throughcut its

T+ Ttem 3, Supplemez: Neo. £ ¢f the TMI#2 FSAR, the applicanty discussed

a9 centemplated inserviie inspection for surveillance cf the rescior coolant

"0

system. The N-sS Commistee Code for laservice Inspecticn hes been comsidered
27 the applizagtsso determine its effect cc therrectcr plant design regarding
lzspesticn access capeoiliity. The design cf sne ™I=2 inccrzorstes a reascpatle

iegree of 3ccessidility to facilitate the performance of inservice inspection

¢f the priaary cco.ant syssem,

ce fcLlowing items will Se pursued by the sppilcants ¢ develop an lnservice
irspectica rrosram for the TMIs2,
e oOaTinie ¢ Teview the fmcility design deve_opment to ensure

3215202 az2ces3 L3 provaied arcuni ail nuclear steam Supply systex

ceaperenss a2l piping te permit performance ¢f the inservice

- . - - . - .- < -
: Saneizie =he Troarra of rev.ew and -~usvelillance of remcte ins esticn
ig+iveg and deve.comers srogTac T2 permit making any aisor adjustments
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Cevel.lcp 8 schedule Ga2fiainz tie scope, tyve, and frequensy of
inservice inspection. The schedule would e incorperacted into the
Tecnricel Specifications for the facility. Inspection points selected
vill se evaluated on the vasis of irradiaczicn effects, configuretion,
zeterials, operating conditions, stress levels, transient effects
and other items which could lead tn crack imitiation or propagaticn.
Tae progrsm developed will be one which assures the contiaued

ategrisy of the reactcor ccolant system consistent with alianimum
downtize and radlaticon éx;csure for perscnnel.

Cn the basis of cur review of the applicants' program conc2rning iaservice

inspection. we cocnclude that it represents a reascnable l*proac: to development

of an adequate izservice inspectior program. We will follow up on the sgplicants

ction during the pest-constructicn permit phase and therefore intend to require
the applicants to submit & status repcrs c e’ design provisions for inservice
inspecticn inciuding their plans for inservice inspection of the primary coclant
pump flywvheels fcr cur reviev.

:c:ec:}cn ¢f leacage from the reactor ccolant system in the TMISZ glant can

3¢ msde by cne ¢ 8 ccmbinaticn of toe fcllowing:

+
\ &)

Meniscriag of prizary system coc.ant inventory

[2) An insresse i airborne scsivity iz She containment asmosthere

.

[
—r
e

o

incrense in asctiv.-y (n stesm gen>rator secondary coolant or

1 ccndenser vasuum system.
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e 2¢acllude that the above methods of detecting primary ccolant leexage
ire adequate for the constructicn perait reviev. However, during the
post-construction perait stage, ve intend to review the overall capabilicy
cf the systexz: ®mnsidering -ensitivicty, restonse tize and lizits for

inclusion i{n the Technica. Specifications.

CONCLUSICN
On the basis of our review of T™MI#2 several natters were ideatified that
require continuing review after issuance of the construction permit. This
2ction is acceptable to us becsuse in many cases the carryover items are of
2 generic comcern %to the 3&W plant design ané liznt water reactors whereas in
cther instances, the additicnal design details that will be necessary to
resolve these matters will te zade availacle prior %o construction. 3ased
Cn cur review and discussions of these matters with the applicants, we con:lude
that they can be resolved adequately within about a year following issuance
of the construction permit.
The zatters of general conceran to this class of lizat water resctor vlants
that willrequire a continuing review effcrt are:
(1) ccmbined (LCCA/Seismic) loading conditions on internsls, testing
dsgects cn the vent valves, and confirmatory vibraticnal zest
srogram for core internals (Section 6.1)
(2} rressure vessel surveillance zrogram (Secticn 5 2)
3) ECTS i{aitisticn signal 3iversisy (Seczicm 9.1)
- icdine remcvel elfecciveness {Soesion S.2
b effects of radiclysis (Secticn 13 «
3 STesx generalior tucte Jallure cclacident wisth an LICA (Seesizm L3
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The zetters of particulsr concer~ o TMIF2 that will require resclution

as the necessary intormzetion beccmes availible sre:

(7} flooding protection requirements (Secticm 2 §5)

N

e,

n

(3) eavironmeatal menitoring prograz (Section
(3) tendon anchorsge desizn and surveillance program
(Section 5.3)

(L0) enalysis snd iaspecticn of fiywheels (Section T7.2-2)

(11) inservice inspectiin provisions (Section 18.0)

(12) leakage detection (Sectiom 13.0)
In view of the actions proposed %o resolve the abcve items, we ccnclude
that the proposed facility can be constructed and opersted at the proposed
site without undue risk %o the health and safey of the public.
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oie #2 CHRONOLOGY 2F ACTION
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Application £ilad with thcee volumes Apeil 29, 1948
Preliniasry Saferty .Analysis Raport (2SaR)

Amendment No. 1 filad (clarificazion of Uait 2 favy 25, 19488
core powe:r lavel and net electrical cutput)

Azendnent No. 2 filed (Srrata plus Grouted Juivy L, 1943

filed
andon Test Prcogram Results)

Amendment No. 3 filed (rasponse %o scafi's Septamper J, L1248
request of June 23, 1968 concerning re2analvsis
of Prota.ie aximum Hurricane flood heignt)
Amenément Yo. & filed (rasponse cto staii's ovembaer 4, l96:
request of Septamber 19, 1368)
Amendment Yo, 3 filed (response to scaii's November 27, 13438
vequast of Jcgtocber 1§, 1963)
Azendment Jo. 6 filed (response %o scaif's Magzeh 10, 1859
reyuest of Occober 18, 1968 plus complate
PSAR revision changing plant si:za to
Tarae Mile Island site)
Anundment do. 7 £ilad (rasponse -3 sevaral areas Magah 1r, L9068
discussed in meetings with the applicants)
anendoent o, 8 filed (revisica and additiondl \peil 15, 1263
informaticn regarding diesel licad and size
anc prassure tast surveillance
Ameudmant No. 9 tiled (change of rasponsitilicy Bv T, 1369
27 Zesiga and coastruction Lo Mece-Zd)
sendment No. 10 filad (Zinal up~-datiazg 2f P8aAR Juste 2; L2389
tacludiag addicional flvwheel write=up
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