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The Three Mile Island Nuclear Statiocn Unit 2 is schedulsd for commerci
cperaticn cn May 1, 1373. The avallability ~f the plant om May 1, 1973 iz
regquired toc assure that Metrcpclitan Ediscn Company acd its Co-owWner, Jersey
Central Fower % Light Company, will have sufficient plant capacity %c meet their
requirements and those of the Gemeral Public Utilities System and the Pennsyl.
vania-liew Jersey-Maryland (M) pecl with which the applicants are asscciated,

Tc assure the avail "a.b”,‘*“ of the pcwer p.‘.a.nt on schedule, conistruction
of the Tacility should begin 2o late~ than July 1, 1966, Accordingly, tie appli-
cants respectfully request, pursuany to Secticn SO.” of the AZC r gu..a‘-..ns,
an exempticn frem the -rf"r‘ sicns of Secticn 30.1C(b) %o pe-...:, prior to the
issuazce of a comstruction permit, the pouring of copcrete f£or the tendon 1ccess
sallary which will e located below the main containmment mas.

A corcss secticn showing the tenden access zallery appears in Supplement ©
? Velwme 4 of the applicants' Preliminary Safety Analysis Repcrt. uls 2ross
secticn is enclcsed a.lﬂ::g with page 5-11 from Sectiocn 5 of the PSAR which

descriles the methcd of watarpr o’....g ¢f the <endcn access gallery,) The %enden

access gallery will be a.c'crcx.‘.:.veq feet & irches deep and 5 faer wide wizh
2%

2 #all and slad thickress of approxizately 15 izches. The ccntaimment sTricturs
- & - -~
ices 2ct depend upen the access gallery for suppers.

AL . e - - 3 - ¢ ‘ -

4C umresclved safety Juestiocns have Seen identified with respect %o ke
tendcn access gallery.

"\-ep‘ are no Sa-f““' esticns (izalr =2 hne ider*tifia’d wanuiwd ma AAL -l

————- - et -¢J - -_..-—; - - --‘e-‘-‘c--—v-s - - - - L.&&---“
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azalysis during completicn <f Lhe Commissicn's review of <he aprlicazicn for a
~~lerse I 2cnstruct and cperate the reactsr, tke resclusica 2f wnish 2ight alfacs

“ce Texdcen access Zallary,
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Secause Three Mile Island Nuclear Staticn Unis 2 will be ccnstructed on
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the same zite a3 Unlt 1, the principal safety characteristics cof the site are
-
-
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identic %¢ those of a site for which o construction permis f5r a reacter of
.

essentially the same type and desizn tas previcusly bSsen issue

Constructicon of the tendcn access gallery will Se perfcormed in accordance
watll the gquallty assurance provisicns descridbed in Secticn 3D of the PSAR (ike
appiicable porticns of which are enclosed).

O

< — g
perait the applicant ¢
- -

The exemption is requirsd in crder %o g ¢ proceed with
csrtaln other pre-construction work which is permiitted pursuant tc <he provisisnos
of 20.10(b), L.e,, the pouring of the concrete seal mat ¢ provide a werkiag sur-
face in the bottom of the reactc” bullding excavaticn sc that the placsment of
relzforeing bars for the reactor btullding Sase slab can be accamplished and th
axcavated surface protected from detericraticn. The reinfsrcing bars will act
e attached cr alfized in any permanest way to the walls or tke f£lcor of the
excavatisn,

The exexmption requested herein i3 very similer t¢ that grantad f3r Three
Mile Island Muclear Staticn Umit 1 (Docket 50-253) by the USAEC cn lNevember 23,
1547

The granting of the exempticn will not endanger the health and safasy of
the public and will not be inimical to the ccomon defanse and security. In view
c2 the public ianterest tc be served by assuring the availabilisy of she Three

Mile Island Muclear Statiocx Unit 2 when scheduled, the applicants request that
the sxsmpticn be granted proposed.

1w %o - ‘.
Very truly yours,
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Js G. Millar, Vice President
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Gec. H. 3ister, Vice President
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$.1.8.1 Mylsisle Barrier

—_——

The contaiament structure,

against external

c.

d.

5.1.8.2

liner and reinforcing bars and tendens, are proteccad
corrosive {nfluences by the following means:
The pruvision of a drained access zallary at rie bottom anchorages
of the vertica. :tendons and a retaining wall from foundation level
to grade forming a drained moat arcund the belcw grade part of the
containment shell.

The waterprocfing .f that part of the building faundation eaclesing
the access zallery with a 40-mil-thick, polyviayl chloride sheet
membrane. The membrans will cover the underside of the outer 23-
foot annulus of the building foundation and will be made ceontiauous,
with membrane of the same material covering the outside face of th
foundation and the retaining wall.

The liner will be additicnally protectad from th
ainimum of 4 feet of concrete for that porticn of
grade and the thickness of the mat, approximately
the beottom.

exterior by a
wall telow

10 fee:r,

The tendon ducts will have a minimum clear cover of concrete of
6 inches whereas 1-1/2 inches is required by code. See Table 3-2.

The tenden ducts, being spiral wound 22-gauge steel, will pro-
vide a greater degree of water-tightness than the conventicmal
flexible =metal sheathing.

The access gallery will permit deferral of shipment and instal.ia-
tion of all tendons until the entire structure is constructad.
Thus, the tendon installation can be performed in a continuous

cperation with the minimum possible exposure of the tendons in
the field.

The void space betwean the duct and the temsicned and anchered
tendon will be completely filled with portland cement grout.

Grouted Tendons =

The complately satisfactory corresion protectican for steel afforded by the alka-

line environment

cf reinfcrced concrete, both conventic al and pretensioned, is based.

of pc.tland cement is a prineciple upen which the structural use
A report,

The Performance of Post-Tensioning Tendons as eflected by Cocrresisn Occurrences,

- - - -

= . ameat

. - -~ -

[ Bawisas ‘tawmai -
\Jevisged AArCl Js =TC7

at -

e

(8 B

1o






wn

W b

prp, - Y ae - N
SaTe oL QLSeT S8 JT. ! o

t & daend ‘ta.r * “ns
rrLs, WAL =87 o5 AYCY
- - FOIE B ITLEET A 4y e g TNEIEMArTAN L b TR e - B 1 TTOY
- VNS LA oeih HMATERIALS INSPECTION AND INSTALLATIOS

ialae = . " : - 4

Materials To Se used 2 T ontainment scructure iacluce

gconcreta, concret
materials, reinforcing s.ee‘, prestressiag svstea matard s, and stesl line
slate. The user inspection and testing of each materi will be as fcllows:

- 1 | SELECTION OF DESIGN CONCRETE MIXES
Cedsdnl Cement

The cement used ian developing the design mix will conform to ASTM Specifica-
tion C150 for Type II Caement. The following tests will be performed on the
cement to ascertain conformance with this spucification:

ASTM C 10

o
'

thod of Test for Compressive Strength of Hydraulic Cement ortars

&
.

.
3
=
-
‘
'

Methods for Chemical Analysis of Hydraulic Cement

]
)

115 = Methed of Test for Firmness of Portland Cement by the Turbidime.er

ASTY

L)
=
W
b
'

Methods of Test for Autoclave Expansicn of Portliand Cement
ASTM C 190 ~ Method of Test for Tensile Streagth of Hydraulic Cement Mortars

ASTM C 191 - Method of Test for Time of Setiing of Hydraulic Cemeant by
Vicat Needle

y o I Water Reducing Asentsg
A water reducing - "“nt which conforms to ASTM Specification C494, Type D will
be used in devel: . the design mix. The particular additive to be utilized

will be determine. .y conductisg concrete strength and shrinkage tasts to easure
specificaticn requirements are gmet.

To2eled Aggregatss

The aggregate used in develcping the design mix will be subjected to the follcw-
ing tests to ensure ccmpliance with specification regquirements.

w
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Test
Results to Be
ASTM No, Naze 8asis for Achieved
€ 131 Les Angeles abrasiocn ASTM Spec C 133 To conform with
specification
C 142 Clay lumps ASTM Spec C 33 To conform with
specification
- b g - %
€ 117 Material finer than ASTM Spec C 33 To conform with
P
No. 200 sieve specification
c 8 Mortar-making properties ASTM Spec C 33 To conform with
specification
c &0 .Organic impurities ASTM Spec C 33 Te conform with
specification
C 289 Potential Reactivity ASTM Spec C 33 To conform with
(Chexical) specification
€ 136 Sieve analysis ASTM Spec C 32 To confora with
specification
C 88 Soundness AST™ Spec C 33 To conform with
specification
G127 Specific gravity ASTM Spec C 33 Mix design
and absorption calculations
-
c 12 Specific gravitcy ASTM Spec C 33 Mix design
and abscrption calculations
C 295 Petrographic ASTM Spec C 13 To conicrm with
specification
2.2.1.4 Water

The water used in the design aix will de potai.: and will nmet contain i ~uri
in amount: that will cause a change of szore than 23 per cent in setting .ime

the pcrtland cement, nor a reducticn in the compressive strength of mersar of =

than 5 per cent as c ompared with results obtained using distilled water.

Sedsl. 8 Design Mix A
Trial design mixes will be prapor:‘onei in accordance with ACI 613 and tested
in accordance with the following ASTM standards to ascertain conformance o

Concrere specifications.
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Test ASTM
Method of Test for Compressive Streag:th of olded Concrete Cylinders c 3%
Method of Test for Slump of Portland Cement Concrete € 143
Mecthed of Making and Curing Concreta Cempressicn and Flexure Test
Specimens in the Laberaiory c 192
Methed of Test for Air Content of Freshly Mixed Concrese by th
Pressurs Methc € 231
Method of Tes® for Bleading of Concreate 232
Static Young's Modulus of Elasticity and Poisson's Ratioc ia Com-
prassicn of Cylindrical Concrete Spacimens C 489

i

Eight cylinders will be cast from each design mix for two compressive streagth
tests on each of the following days: 3, 7, 28 and 90.

he stren; th, workabilizy, and other characteristics of the mixes will be as-
certained us a part of this progranm.

4 SN PRODUCTICN CONCRETE
e A o | General

The producticn mixes will be those mixes developed from the design mix testing
program (see Sectisa 2.2.1) and will be proportioned in accordaace with Recom-
mended Practics for Selecting Proportions for Concrete, ACI 613, using materials
qualified and accepted for the work. During constructicn the field inspection
personnel will make any minor modification in the mixes that may be necessitated
by variation in aggregate gradation and mcisture content. The producticn con-
crete will be mixed and transported in accordance with "Specifications for
Ready-Mixed Concrete” ASTM 94. Placing and consolidating will te in accordance
with ACI 301. The containment shell will be cured in accordance with ACI 301
except that the methed will be limited to ponding, continuous sprinkliag, or
maintaining a coatinucusly wet cov:rving; use of curing compounds will be pro-
hibiced.

Red e Cement

.
The cement for the production aix will be the one selected in the design 3ix
testing program (para. 2.2.1.1). In addicion, the production cement will be
periodically retested ian accordance with ASTM C191 and ASTH Cl09 to ensure that
storage environmeant effects have not caused deterioraticn of the cement charac-
teristics. These tests will be supplemented by visual inspection of the =materisl
storage proszeJuras.

Tadd 3 Aggrazatss
The aggre;ate for the production mix wil' be the one selected in the design
tessicg ;regram (para. 2.2.1.3), An iuspecticn program will be conducied on zhis
agzregact? Juring construcsticn to ascertain censistency with the results of the de- )
siza mix cesting srogram as well as assurs that the gradation and organic contant
remaing within zhe linits of specification resuirements. »
{Revisez Decemier 2, 19583) SD=4 Ll .
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o Wy 18 - Water anc water Recucingz Azents
The water for the ;rouuc: on aix will be of the same qualitvy as the water used
in the design mix testing (para. 2.2.1.4). The water reducing agent for the
sn g \Z
raduction mix will be the one selacted in the desizn nix testipg program (gara.
v g ] r
r 2t Py [ B8
2.2.2.3 Quality Control, Inspection and Testing
The procurement of production concrete will be lrom a supplier wheo will Se held

responsible for the quality control of the ccn;:e:e including the required tasts,

inspections and records t2 confirm that the concrete does in fact meet specifica-

tion requirements. The supplier will be required to cbtain the services of an
independent testing laboratory to conduct the concrete quality concrel and &
specticn program. As indicated in Section 1b on JCPSL's Quality Assurance Pro
gram, the concrete supplier’'s Quality Control Program will be monitored in depth
by Burns and Roe's Field Quality Assurance Surveillance Group, which may includ
as rvequired, the services of an independent testing laboratory to assure that
:He concrete supplier is meeting the specificatiocn reguirements. JCPSL and/or

ts agent will also conduct quality assurance audits on the cverall quality pro-
;:am associated with concreze.

A batch-plant inspector will be provided, and testing, as shown below, will be
performed. Fleld c¢ontrol will be in accordance with the Manual of Canc:eca in-
spection as veported by ACI Committee 611.

The batch-plant inspecter will gest all =mix ingredients periodically and will

certify the mixed proporticns of #ach batch. He will ensure that a tizket is pro=-

-

vided for each batch documenting the time loaded, actual mix proportions incl..-

ing water, amount of concrete, concrete design strangth, designation as to portion

of stm :ure, and identification of transit mixer.

Another inspector(s) at the construction site will imspect reinforcing and fo
placements, take slump tasts, make test cylinders, check air content, and re-
cord weather conditicns. Concrete strength, slump, and temperature inspecticns
will be performed. The purpcse of the test and inspecticn is to ascertain con-
formance to specifications.

SPECIFICALLY:

For the Reactoer Suilding, a se: of eizht cvlinders will be
nade for each 100 cubic wards or fraction cheracf nlaced i= ar

faV. Two cylinders will be tasted at 3 davs: cwo cyliaders at
7 days; two cylinders at 28 days; and the remaining two :vl;1:e:
at 20 days In addition, all test cylinders will he weighed :o
measur: ard verify the radiation shieldin density assumption.

~ ".
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Congrete crlinders for compressicn testing will be made and strio-
ped within 23 hours aftar casting and nmarked and stored in a zurisg
rocom. These e aders will e made in accordance with A3STH 211,
Method of Mak vg and Curing Concrete Compression and Flaxure Tes:
Specizens in the Field.
Compressive strength tests will be made ia accordance with ASTM [
C39, Mecthod of Test for Compressive Str.ngth of Molded Comcrece
: Cvlinders.
b. Slump, air content, and temperature will be taken when crilinders
are cast and for each 350 vards cf concrete nlaced.
|
Flump tests will be performed in accordance with ASTM Cl&3, ;
.candard Mechod of Tes: for Slump of Portland Cemen: Concrase. |2
he allowable slumps will be in accor-a“ce with Table 305 (a) of :
+Cl 301 for slabs and reinorced walls. .
Air tests will be performed in accordance with ASTM €231,
Standard Method of Test for Air Content of Freshly Mixed Con~
crete by the Pressure Method.
Temperature limits are per ACI 301 requiremsnts for mass concrete.
In the event that concrete is poured during freezing weather, or that a freeze
{s expected during the curing pericd, an additional cvlinder will be made for
each set and will be cured undef the same conditions as the part of the struc-
ture waicha it represents. 4
The evaluation of the test results will be in accordance with Chaptar 17 of

ACI 201.

SD=> (Revised Decamber 2, 1943
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asds 3 REDNFORCING 3TZEL
- P 8% ) stateria
Testing and inspection of all reinforcing steel will de performed at the a:ill to
ASTH requiremencs, Cartified mill zest zeports of the specifiad chemical and
physical proverties of the macerial will be submitted to the Engineer, Burns and
Roe, Inc., for zeview and approval. Each bar is dranded in the “e.:r:.ng process
to carry identification as to the manufacturer, size, type, and viald streagth.
s "
Example:
3 - Bethlenenm
18 - Size 188
N . = New billet steel
4 - A 615 40,000 psi yiald

-

Fs

A 615 60,000 psi vield

Because of the identification system and the -arge quantity, the material will
be kept separated in the fabricator's yard. Ia addition, when loaded for mill

shipment, all bars will be properly separated and tagged with the manufacturer's
identification number.

Inspection of the reinforcing steel will take place at delivery as well as at
erection. The condition of the matarial nmust meet all c¢f the reguir:zaents of

ACI 318-83, as well as any additicnal requirements made by the inspector.

The bars will be randomly sampled in the field and testad to destruction to check
specification compliance. The frequency of testing will be two specimens taken
from each heat of material in excess of ten tons and, within cne heat of matcrial,
a series of tasts will be made for each twenty-five teons of reinforcing steel,

If test results do not meet specificaticn rejuirements or deviate more than 10

per ceant Irom the mill test results, further testing of that heat of material and
an engineering investigarion will be conducted.

2:2.3.2 Solices

All solices in Nos. 145 and 18F reinforcing steel will conform to the ACI Code
requ.rements for welded or mechanical splices as a minimum. In additionm, 148
and 185 splices in the Reactor Building will be made by the Cadweld Process
using full tensile strength "T"-series connections. The avarage tensile stren

1geh
of the spli:es will equal or exceed 100 per cent of the minim ultimate strenzth
for each grade cf reinforzing steel as specified in the aporopriate ASTY standazd.
The =iaisum requirement for temsile strength of splices in other areas will be
that splices shall equal or exceed 125 per cent of the =minimum vield strengsh for
each grade of reinforcing steel as specified in the appropriate ASTM standard.

-~ 7 ';‘_‘
(Revised October 31, 1%63) 5D ‘ £ N
L RO =ooer y =75 5D=%



To ensu

e the iasagrity of all splizes, tae qualitv éontrsl srocedure »ill Se
maintained py gualification tasting of the .ud.v:iual splicing craws, visual
nspection of each completed connecticn, and randem sampling and tensile tasting
of producticn splices. For Cadweld splices and chermi: weld splices, procedures
will confsrm with the manufaccurer's recommeadations.

Pricr to making any oroduction splices, each = ~ﬁan;: %“iia Drapare sample
splices for tenslle testing covering eagn bar size and positicn to be used in
preduction to qualify. The sample splices will be tesced tc failurs and =must
meet the ainimun requirement four temsile strengtia as stated above.

Each production-made Cadweld splice will be visually inspected =0 ensure that
sound filler metal is present ar both ends of the sleeve and a: the top hole.

Each welded splice will be »¥ Jally inspected for cracks, inadequate size and
other visible defects.

In addition te the visual inspecti Jediats shall be randomly sampled and
tensile tested in accovdance with the following schecule for a2ach pesiticnm,
bar size and grade :f bar:

4 out of the first 100 splices
3 out of the next 100 splices

2 out of the next and subsequent units of 100 sp

If any of the sampled splices fail to me t the required minimum tensile strength,

a thorcugh inves:igation will 5@ made to determine the causc and extent of the
defective splices before continuing with the production werk.

For reinfarcing steel of size No, ll and under, lap splices will be permitted
in accordance with ACI 318-63, Chapter 8. Splices at points of maximum tensile
stress will be avoided and altermate splices will be staggered.

Reinfaorciag bar welding will be performed ia accordance with the American Welding
Sociaty Standard AWS D12.1-8]1 Recommended Practices for W e;--ng Reinforciag Stael,
Meral Inserts and Connections in Reinforced Concrete Construction. Weldiag pra-
cedures and welders will be qualified to AWS standards refarsnced therein.
Material purchased will be required tc have mill test reper: analvses of carbon,
phosphorus sulphur and manganese for each hert of material and must also neet

t'e physical test requirements of the applicable ASTM specification. Raadom
sampling and testing will be made of materials as received o assure that they
meet the mechanical test requirements. All completed welds will be inspectad
visually for cracks, inadequate size and other visible defects. There will be

no tack welding of reinforcement.

v {5 P P fabricaticen
"‘sual inaspection of fabricated reinforcement will be performed to ascercain
dimensicnal ¢ nformance with specifications and drawiags.

-
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2edidsd 2lacement

Visua! inspecticn of in-place reinforcement will be perfcrmed by the placing ian-
spector tc assure dimensional and location conformance with drawings and specifi-
caticns.

2.2.4 PRESTRESSING SYSTEM

Arestress Steel

High strength strands will be ian dccordance with ASTM
ment. High strength steal tendons with £'s higher than
diameter may be propesed if the other characteristi
raments cf ASTM A
and will be used.

Either sctress relieved or st ess relieved and stab
will Tae possibility cthat the curved conf

in service may affect che scrength capacity for tensile loads will
gated and, if appropriate, a reduction in the ultimate s
sign will be assigned.
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cf the tenuycn material used construce
The following procedure will be used:

ia

Sampling and testing ion will ¢

ASTM Standard A 416.

All strands from each manufactured reel to
si{* will be assigned an individual let
such a manner thzt each such lot can be identified at the
jocb site. Anchorage assemblies will likewise be identified.
All unidentified prestressing steel or ancﬁctagg assemblies
received at the iob site will be subject to reiection.

a. bte shipped t2o the

number and tagged in

will be taken from each loc of p'estress ng steel to be used
in the work. With each sample of prestressing steel strand

that is testad, thers shall be submitted a certificate
the manufacsturer's minimum guaranteed ultimate tensile
of the sample to be ctested. 11l

Stress=-strain curves will
plotted and the yield and tensile scremgth verified.

str

be

there are no
the teandon macterial.

-

Field inspection will eansure that
cal or metallurgical notches or pits ia
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tendons will be steel pi 2
at tubiag. The int
the following 'ecu;remeuc‘
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LAY

7111 e adequate to 3llcw iansertion o
¢ concrete placement.

vapsn 13, L3462 §D=2 1

416 as a aininum require-
250,000 psi and of larger
¢s of the tendons meet the re-
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onform to

Random samples as specified in the ASTM Standards stated above

sta:iwg

.u

visible mechani-

iguraticon of the tendons

trength to be used in de-
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