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- He have reviewed the structural information preseated in .the". application ;f

for the Indian Point, Unit 3 facility and have found it to be geessE
deficient for the. purpose of evaluating the adequacy ‘of ‘the proposed -
‘We have. assisted Reactor Projects

- Branch No. 1 in .advising the applicant and his subcontractors of the -
' details of our concerns in the structural’ design areas during the course

of technical meetings that have been held on this project. -We believe
‘the applicant is;well .avare-of the areas where we consider his application

deficient and of the’ type and extent of additional. 1nformation ve believe L

should be submitted to correct’ these deficiencies.f_

We recommend that the applicant be formally advised of the deficiency of
his application in the sreas of- structural design.’ We have prepared a
Asuggested statement for this purpose. This is presented in Attachment 1.

‘nAttachment 2.4s a listing of our detailed comments (in terms of requests-
:+ for additional information).. A draft of this list. has been used during

i~"our meeting with the applicant and used as the bases for our discussions

on structural design. It will also be used as “the bases for any further

~;discussions in this area for this project. T ffi_‘
. Attachments: _ iﬁ~l "f%j,f“fiéj"ég.' .
:':As stated above.:‘ - ;v'i'j;,ﬁi"i“
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' ATTACHMENT 1

" GENBRAL STATEMENT ON STAVOTURAL DESIG FOR

" THE INDIAN POINT, UNIT NO.3 FACILITY -~

We have completed our review of the informatiou submitted on prOposed
structures for the facility and have found it to be . inadequate for out
Llneede. During the couree of meetings with your repreaentatives, we have"

»fadvised them in some detail of the nature of our concerns.i We are also

i:;willing to engage in further discussions to clerify any uncertainties that

. istructures 1n each category, provide information on the proposed design “;fjf:f_

may remain as to the type and extent of additional information we need to

€.

;3z;;‘comp1ete our eveluatiou of the structural desigu adequacy. In general it

.‘.‘. P

tii'& will be neceesary for you to provide information relating to the baeic

”'definitions for the different categories of structures, provide lists of

b k)

.....

of all essentlal fouudations and structures, including 1nformation on loads,
'1oad combiuations, allowable stress and deformetion limits, methods of _m’
'static and dynemic analysis, selection of materials, corrosion protective

measures, quality assurance and control requirements,land testing and

" Ll

,surveillance specifications. 1"g'.<;:;A£_v‘ : ~";;E;g?,‘:g“ a
-
ol "?‘ '-':’“ : ;l: B
L3 - P -
SN . Lo o
R B o
OFFICE p’ L _— R
o 3o
SURNAME p |.. o

i

DATE B |

-(Re‘_" 9'_53? R - U.5. GOVERNMENT PRINTING OFFICE ; 1966—0-214-629




- S A::'T'Acms'r'z_-:-, : DI
, o commms oN STRUCTURAL DESIGN FOR A
_ THE INDIAN POINT UNIT NO. 3 FACILITY ,
1. l Provide definitions aud camplete lists of all'“
"3,3 ﬁCombined structures. i e., when part of s structute is classified 3
. as. Class I structure, and the rest of it 13 classified “as Class
. : II structure. : 2 : RN - -
) ¢;Class I components housed in adjacent to,_or supported by Class II
, ,structure. S N TR e S
l;ngDescribe 1n- detail the protection which will be provided to Class I
~ ’jcomponents not located 1n, or supported by, Claes I structures., -

-4;,'frr_ .1.31.State how the earthquake input for the design of these csmponents 7_ S -;§7~[
o - will-be. established.. Y : . : 1'“' K
: 1,4”lDescribe the design methods used for combined (Class I and Class II)

2o {:structures.4 i EARIIR Pl e T s

1.5 List those portions of ‘the secondary system which are tated as Class I_

" for seismic design. In patticular, -indicate ‘the seismic design . .
v-.7 eriteria for. the. steam generator shell and the main steam 11nes from~£§ o
S the steam generator ‘to’ the valves. ;4 - R L

"lJﬁlfState your criterion regarding acceptable stresses and strains in S
" .components rated. Class.I for: seismic: design during the maximum . "_;‘ LT

,_“’;‘earthquake. In each case, are- functional accldent, and seismic -
' ~,?load assumed to occut simultaneously or not’ simultaneously? g v
'6_ . : : S s ;” :
w o T
e -‘7"‘ Oi{Flaé’ {-- :'. \ ]
K . » Pl A v
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» 1,3- Define how the- uniform building code will be used for the design of
. Class 1X structures and components._ﬁiﬂgj.‘. B

‘1;8 For structures and components rated Class III indicate tha design
. criteria under seismic loading.;; T R ‘

2.0 coumm&w smucmm. mrsmw '

: 2;l To determine the effect of . the wind force caused by a tornado on the. . -

‘ '-? structure, . provide a discusmien of .how the tornado wind loading. w111  s
' be translated into divrect, torsional and shear loadinga on the -

' strueture. Degcribe the degign toranade, : Consider ‘the influence of -

: the.size of the fumnel, the tramslation speed of the tornado and .-

e w»the effect on the atructures of a nan~uniform pressure distribution;i?‘

2.2 Ihecertain circumstauceaj the contaiument structure base may be
“below ground water level.. It appears that .no layer of porous ;‘
- eoncrete and no membrane waterproofing ‘exists between the soil and -
-the eontainment mat and wall. Consider the possibility of . cracking
~of the concrete in the mat and in-the’ wall. In certain circumstances
;,ground water .under pressure may. reach the liner. Provide an eval- -~ =
“uation of -the effects of ground water on. liner corrosion’ and -
) stability under these typeq ‘of degraded conditions., .

'2 3 Discuss in detail tornado generated mlssiles.;‘,;f;A;; L
2.4 The thermal load from the liner is a function of the stiffness of the
' o encasing concrete and its defoxmations. It is therefore necessary -
to define and to justify the values of the Young's modulus E_ ande
- of  the Poisson's ratio ye for cracked and uncracked - reinforced con~
.creta structure. ~List the values.of E, and u. for. different elevations
“and éxplain thefir use in the design of the conrrete shell and ‘in: )
thermal ‘1iner. 1oading computations. . The thermal- load from the liner -
. 18 also. a function of the thickness. of the, liner plates, and of the
yield point of the liner steel. The thickness of . the, twe adjacent
. Iiner plates may vary by .as much as- "10%. Only the minimum yield. . _;,:
point is established in PSAR, but not’ -the maximum yield point, which
may differ from the minimum by as much as.25% - 30%, --Explain how -
- these two variable parameters are: taken care of in the. deoign‘,;;i Ty

'fZZ For the loadings of uhe containment structure wall and dome, describe-

(a) ﬂhe analytical procedures used for arriving at the forces,
.. ' shears, ‘and moments in the structural shell, considering. -
cracking in concrete and not’ axisymmetric loading distribution.

w N OFFI.CEP‘ P (A N T T : =
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" (b)  The conaiderations given to, and the analytical procedures for, y
. determining discontinuity strésses under - axisymmetric and not -
: =“,exisymmetric loading. - What - aasumptione with. regard to .
. .structural stiffness form the basis for thesé stress deter-
‘j‘minations? Is concrete cracking considered? SURS

.. 2.6 ,It is noc clear whether a cemputer pregram,is used.. If such 1s the

- _ . case, it should allow to take into. account the cracking of conerete’

- . "7 ‘and the resulting variation of ‘B, and ug.: It should also be able :
-+ to handle not axisymmetric 1oading dietributien.. L

»fg.fZaZ ng the effect of temperature rise in the 1iner will be represented by h
o :"a uniferm preseure 1ncrease, please justify thie method.

g"2.8_¢1f the stiffness’ faetors for the cylinder end the mat vere computed
- from formulas given in ‘standard handbooks, such as for example Raymond
- J. Roark's book- "Formulae for Stress and Strain,“ indicete whether the .
'-ffollowing has been ceneidered.r )

*h;f(a)' Influence of the cracking of the cylindrical wall, as cumpared AN
~ ‘with the uncraeked nat. S , S

;";" '3“'ff.t -g(ﬁ)_ The faet that the mat is undet redial tension and 18 supported
S - ... om-.a rigid foundation, which restreins eertain deformations of
-~ the mat.;_ : : : T

~3(é); That the ground around reetrains the deformations of ‘the wall. B

:ﬁzeéilFor the loadings of - the ‘bage slab describe the analytical procedures
- uged to arrive-at the forces, moments, and shears, censidering ‘the
o rigid support efforded by the ground. R R i

2,10 It ‘has been assumed that ‘the subgrade ie rigid thxs assumption should
- - be substantieted, since the mat has a diameter of spproximately 150
" feet, and the eharaeteristics of the- subgrsde may Vary.

ﬁf?;il'fFor the - eombination of loadings considered - some clarification of
oo thes design procedures and etrees ltmite are required Describe.

~aJ The- design proeedures and stress and strain limits to be ueed L
S0 dm design of flexural and tension elements of the structure.,.,'

‘;_ b, _The design procedures and strees and ‘strain limits to be used.
' 4in the structural design for radiel lateral, longitudinal, and
uplift shear, R T L. . h-;.

s

;—555&@g; e3A=Theﬁdeei n pndceduree and.stress and strain limits‘for missi.es{

S .
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.y_;j*fd The extent to which liner participation is relied upon to.
: -iprovide resistance to lateral (earthquake) ghear.. If limer -

'»f.ff o participation is not ‘included, ‘describe how .the corresponding

straing are transmittea to the 1iner and tbeir effect .on the
_liner., : ST

e§f>The general reinforcing patterns including 1ayout and typical

: “'espacing for tension, “flexural andshear reinforcement in the
mat,iu the wall and in the dome. munz; A R

‘A-2;lé Indicate factored load combination which includes tornado loading. ,.1;1

2,13 Under. incident conditions concrete will be cracked Explain how,~

‘under this condition the shears are: transferred through the sectiou?

1 2514: The reinforcing steel may be stressed to the yield point., This}f"

stress is larger than the- guaranteed minimum yield point of the .-
1iner which is 32,000 psi. . Does this-mean, that, under certain _ -
. conditions, the liner may - be stresaed beyound the yield point? L
“.Clarify this: point. -,~i _j" . R
2 15 How are the reinforcing bars anchored at certain critical points
. such as: centér of the dome, at intermediate terminal pointe of
radial bars in the dome, bars provided to take discontinuity

stresses, somé diagonal bars, éte? - Becauee of. cracking of concrete
. .- due to shrinkage, to testing, and to thermal stressee, the problem g*“ .

of adequate bar anchorage is of special concern. Provide typical
'»reinforcing pattern at these critical points..

Zflén’With respect to seismic design of the COntainment, please describe. . !‘_ j

_é‘» The general anelytical model for the containment inciuding
-'mase distribution, stiffness coefficients, modes of ‘vibration,

and analytical procedures for arriving at a ‘loading distribution' '_'

. on the containment structure, teking 1nto aceount severnl
§ vibration medes. ‘ ‘ . R

b, - The magnitude of lateral earth pressure under seismic 1oading :.:t
" and-indicate how such- loading will be factored into the '
ﬂ;containment design.4;<»¢;‘ _i& - ,;a,, L
55; “The manner in which damping will be considered in the structural
: design for. different modes and for the desigu and maxxmum S
' earthquake. e . S S
.d.; The extent and manner in which the horizontal, vertical and
' rocking motions will be coneideted An the design, and how . the .

P —WUTE o
//qxoﬁméb .of motiom_geggribe the motion of t e, structure with reSpeot P
LA f;;f - to grounu.., : ' O J
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2 17 It 18 stated in ‘the’ PSAR that diagonal bars will be provided to A

’ : take. thé earthquake loading in the. containment shell. ‘Describe how = -
they will be designed and whether.their action will be combined with; T
horizontal and vertical reinforcing._‘- L S0

x

IZ 18 How will seisnic shears be taken at 1arge openings?

.,? —~ .

”1;52 l9 The design spectra for 0 05 g and 0 lO g accelerations developed by,i‘-ﬂi"

/G, W, Housner and, presented in the PSAR ‘appéar..to’ ‘be,scaled from -
the ‘El Centro spectrum. Indicate the degree to: which this scaling

sound bedrock tht is the spectrum for 0 15 g ?ifl,

- N - s .‘A,.( ‘A"

o2, 20 Discuss the stress levels and loading criterie thst will be employed?"_4,
“inithe. design for the maximum-earthquake and’ the design earthquake, e
and the limitations on deformations utilized. s‘{=; R

2, 21 Justify the use of ‘a stress in the reinforcing, which is higher than;fh
the yield point of the liner (32 000 psi) S } =

:.§>'

el

‘ 2 22 With respect to liner design, describe“

(a) Types and combinations of loading considered with regard to

SR & liner buckling, and the safety factors applied with respect
" to buckling. _Include the influence'of ‘large. strains due to -

craching of concrete and to high level of stresses and strsins

e, T

o ;“{ffT;vﬂfrﬁﬁ* n the inclined reinforcing bars. S ’i Gt . ~;;f“559

. (b) The’ geometrical battern, type. and spacing of liner attachments, R

© . and the analysis procedures, boundary conditions, and results
- with respect to buckling under ‘the’ loads cited above. -

;,(c)'A_ Tolerance on liner plate thickness and liner yield strength
‘ }variation and their bases._? o L -

) i”(d):“Examine the possibility of ‘elastic and unelastic buckling
S especially at base .of ‘the 'wall. 1In this study cover the

: ,influence of all pertinent parameters, such as.,_ .
;';‘{f“fVariation of plate thickness.

iff’Variation of yield point of liner steel.

| Influence of Poisson s ratio for steel.e T

; Bl S
'“c“Erection inaccuracies (local bulges, offsets at seams. wrong o
anchor locstion) 't ;’«V - L St S

...:, '

e vt e e

TR .

S ',f; ,Shrinka%e of concreté. ,;‘ SRS P
- R T Tpies I e R ; R
- 4 - Varisti%n of Young s modulus and FoiSsonfs ratio for crackedq . .-
SURNAME p |.__. i N R ' — S N PR :
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"Af‘_z'-?.ai_: Indicate‘;..L_;,.j"ﬁ”: O

Aif{ *f’ strains in the- bottom liner.:w-

"“1‘_1 and. unoracked concrete.w

Ground water infiltration, earthquake, temperature loading, etc.=

-

e (a) The strees nnd strein 1imits ueed for the 1iner, the basea for

: these limitg, and the extent to which these limits relate to

liner leekage. 'ﬁhff s

"(b) The type, charactet, 8nd:magnitude of cyclic loadl for which
-+ the ‘containment liner will.be designed. TInclude a discussion -
of the pressure/thermnl load variations considered, FEvaluate
'~realieticelly the number of cyclea generated by seismic tremors.‘;‘-o

'47fﬁ5(c) The analytical procedutes .and techniques to be used in liner
Lo anchotage design including sample calculetions.nu: ; :

'*(d) The failure mode “and’ failure propagetion characteristics of
P anchorages. Discuss the extent to. which these characteristics
“ {nfluence leak’ tightness integrity. What. design. provisions '

will be incorporated 'to prevent anchorage failures frOm B

jeopardizing leaktight integrity? o

i:;2324“,For the design of the anchors, elastic and, unelastic buckling of the o

. liper should be’ considered Consider for the’ deaign .of ‘the anchora,
.. the possibility of unbalanced loads acting on one or several. anchors. . .
,,3$;At least the parametera indicated above should be considered. “The
w7 L study should. prove that’ no ‘chain. reaction can 6ccur and that the -

" ° .possibility of -massive buckling of the liner, and mase fnilure of

-AA;' a-janchots is excluded. -"‘7:,31E~

i;Z.ZSI,what plaatic strains can the liner material accommodate without

*r',cracking?

i2:27"The details of arrangement for load transfer through liner under the .

. bottom. of the 1nterior structure should provide for transfer of
T_fshears parallel to the liver. Indicate how the shears, especially .
7. ' those due to ‘thermal expansion and earthqueke, will be taken care of.;<
..+ It 'should, be noted ‘that tést channels on the bottom liner are not..
“7accessible after the bottom- concrete above the’ liner is installed.’
TIt is therefore very important to avoid any unnecessary stresses and

i,

2 28 Provme?}_‘_[i.j, . :

(a) The . liner detail to be used at the baee~cylinder liner o :f;;

.”J\ .».‘

DATE) : e

‘juncturp, the strain conditions imposed, gt - the'juncture anp,“<}j7

mmwsk-éfffnyfen -anal ”ie~of"the pability -of-the-chosen-liper-detatl-ta/--
N | w“l"absggb Eh ggg strains|. under design basis" accideAt and earth-ﬂ;A
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‘ 3(b) The design approach that will be used where loadinge must be
transferred through the liner. Provide typical design detaila.
,:f;fz.ZSﬂ:Diecuss possible shearing off of the test channels, by. differential
e ﬂstrains in concrete above and below the bottom liner.; Lo
'”;2.30 Describe the analytical procedures for analyoie of liner stresses
. ..~ around openings. - Also, provide the method of liner design to
-¥i. .+ .« | evaluate these stresses and the ‘related “stress. 1imits. Justify
DR -glthe proposed thickening of the 1iner at penetratione..
:'7'2,31‘fA statement that all penetrations will be anchored into the concrete :
- ._~>wa11 and that the anchorage: ‘will develop ‘at least ‘the: plastic
;‘istrength of -the penetration sleeve would not be’ satisfactory 1£- not
- . followed by_an explanation- what plastic strength is" meant? In
. f;teneien, bending, shear, or. combined? ‘ S .7;» :

i“lviggiiﬁWith regard to penetration deeign, describe‘:fr*é"'

"lV(a) The design criteria that will be applied to. ensure that, under .
.-~ . postulated design basis accident loadings that could tesult
*". in pipe rupture or relative displacement of the internal -
.. systems . relative: to the; containment, .a subsequent pipe rupture
due’ to: torsional axial bending, or shear. ‘piping loads will
not cause a.breach of the containment.. . Also, include ‘the s;-
e detaile& design criteria with respect to pipe: rupture between:
e T LT ‘the penetration and containment isolation valves. These ~ : :,
ST S piping sections represent an .extension of “the containment bound~ -

R . ary under a condition when isolation is required. Whet code S
f:,gg_"‘ W ."fwill be usod? S A : :

=t
B .“

R - : s Lt

(b) - Typical deeigns to illustrate how the criterie are applied. o

T ¢ The extent to which the‘penetrations and’ their surrounding
% ‘linerzregions: will be Bsubjected to vibratory loading from
. .. machinery attached to the piping systems. Indicate how these
',iloads will be treated in design. o S o

() Criteria for concrete thermal protection at penetrations*‘j ‘:'*1,_
o -include the temperature. rise permitted to exist in the.concrete -
under operating conditions and the (time. dependent) .effect that
_ .- loss of thermal protection would. have on the containment's
SR ;<structural and. leek—tightnese characteristics.;
. - (e) The capability of the penetration design -to absorb liner strain
Lo ,without eevere distress at. the opening.‘ R

,.~

T 7é: S (£) If the ﬁull plaetic trength of .a|pipe with re ard to torsicn, i T

b QFFICER o .f;-bendiugﬂ -and - shear 1§ to;be usee, wir-explanatign showkd - be T
[ somm AME» .given.as to the maungr in which axial. stresses/| loop stressgs, ~| =~ .
S DR T """"" : oot T P ';\:;
X5 parew b A
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e a 1'shear stresses, bending stresses (in teo directions) and shear
'*'A'stresses due. to torsion are, combined in the’ plastic domain.

What failure criterion. 18’ used? ‘Indicate how the exteriot
 -loads- are: ‘combined;, including jet forces. “Give factored .
»-g,loading combinations for all loads and all cases considered in
“;:'ﬁgthe desiga,. Explain ‘how the USA Standam Code for pressure S

' '?Piping~Power Piping, USAS: B31,1.0 ~1967 will.be used for all R
-,4;;,>f'loading cases. Will factored load combinations be used. with 5

"-u\;a_this code? : S

'}»2{33j1Add the following infotmation";f’,c:‘i L f9?7fff':: E
' _f“(a) For all peneirations. “Indicate criteria for the - bending of
reinforcing ‘bars which have teo. clear the opening. Maximum

slope and minimnm ‘bending radius to avoid local ctushing of -
. concrete should be shown. L ,~3”J__:n i _,;; h;__ :

(b) For penetrations greater than approximately 9 in. ‘and up to o
- - and including approximately 4 ft., explain How normal shear, -
bending, ‘and "torsional stresses*are covered by reinforcing
bars and what loading combinations are covered A

$ (c) Justify the 1ength required to anchor the bars in cracked

‘concreté, and the use of ACI ‘Code 318 for concrete under R

biaxial tension, and’ cracked 4in two ditections.‘*“'

"A;253&‘:W1tn respect to large opening design, describe':'__> ;;f,¥t-oi

. i%{']l;;?’g} Your definition of large openﬁﬁgs whithsméritzepecial design s
L e _attention..‘f o _ . . c

:”5;,l'f;f2-‘" . Identification ‘and sizes 1f tﬁeﬂlargexcpeninés,thac:exiet,in

LT f the containment. ‘ ) vw o Sl R

-~ ..e. -The loads -that will be coqsidered in design of the openings '
G and ellowable stresses to be used.,a,w. G ,pf. ol . %

N

S The stress analysis procedures that will be used in design. i

N Indicate what method will{be followed for the design' the

R working stress design method or. the, ultimate strength design

) method, or both. . If ‘the nltimate strength deaign method ds . :];7
‘used, the factored load combinotions should be given together" .
with corresponding capacity reduction factors., Sl et

‘ g?' e f._‘ Indicate how the exiatence of biaxial tension in concrete
o (craéking) will be takem care of in’the design,~ How will the -
' normal- and shear sttesseejdue to axial’ 1oad, two~directional.’
" bending, -two-directional ‘shear; and: torsion,,be combined?
‘Clarify these points and %stablish ‘eriteria for the design of
‘the ring girder.- Reference ‘to.recent pressure tests of . similar -

testa, and since _these

ads nere.not applied .
emesasm ? ﬂ&%%%%‘éu%‘r‘ ).

(?escgsﬁab 1sh%db§2% %3
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AT : ” ‘
(g) The method to check the design of thL tnickened stiff beam

A
1

- arvound large openings and ‘its effect on the shell should be
‘indicated.’ The: cemparison with stresses in a eircular flat
-plate would not bé convincing, since it eliminates ome. of the

" most important effectsi: the effect of torsien. The.applicant .

(h)

@y

2.35 Insulation

.,(a)

‘should present a method whieh allows Eo eheck torsional
stresses. PR P e .
S P RN
Provide detailed ake&ches of . additiopal reinforcing and
aampla design computatien.‘A _
Y ’ ;‘ -"-,,' “' .
State the Bafety fcctor sﬁovidad in concrete and r@inforcing

listing all the criteria snd analyzing the effect. of all
partlnent faccars suchéas craeking._e:c. R

'If insulation 19 raquired prasent a detailed study af it.lg,-
.Design reqzirements and perfermance specifications should be .

. ineluded to provide confiéence that the insulating qualities
?will he &chieved undartaccident conditiens.; Describe therefore‘

- (b)

oy

Means provided for fas;#&in1 the 1nsulating 1ater1a1rto the

. backing liner dnd for pre*lading steam chamneling in back of

" the insulation (from the top ‘or through joints) ﬁill ‘the

(D).

= (e)

_insulatinb panels be: remevab]e?

‘ \1 Lo oL
An analysis of. zhe consequences of one or mora insulation

. design at large openings. -Sample computatxons should be providéd

uThe epecified and tolerable temperature rise in. the liner and the s
deeign safety factor ?Tovided on insulating performance. ‘

panels bﬂing displacedifrom -the liner, during, or as a consequence

of. an aceideqt situafion.»_ :

Indieate the eonsideration givan to. increased conductivity due

- to humidity and’ cempressieu during accident pressure. ‘transients

- and ptecempresaion fram structutal and leakage testing./,u

. ;ti:‘(f)f

What eonsiderat*on will be given ta the campatibility of the —

insulation and 1inat?(!;bi3

. ~r_"
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- ;3}0tigMaterials vlif- ;:‘{jfifv, ”?-V?i:_ ~.{j*€;"l;;:%'i;w;x i f‘“ 7;*3>£' -

'“75_"33;l}7t1ndicete the type of cement to- be used explain the beeis for the
: wila1f;selection, aud state the user check testing to. be performed...

5 3;2“r?Describe the'concrete mix procedures end indicete the scope and
BRI \extent of testing of . trial mixes;n-j_ T i .
'"*>5LQ:3.3ﬁi*Indicate the type and extent of edmixtures which may be ueed. ‘
o Déscribe’ their purposes, their extent of . compliance to ASTM
specifications, and their testing. r;~§ja7' ';:f..' . e
3.4 . Considering the critical neture of the structure, a material epecifi— -;L
o \‘cation on Splicing in. conformance with ACI-318-63 does not provide - - L.
adequate assurance.of etructural ductility. Provide more explicit = %
sl information with régard to the type of Cadwel& splicing intended.

Lo -~

;,Indic‘te the extent to which eplice stagger will be achieved.‘@u

'*-§”' 3.6 Indicate the extent to which epl&cing of reinforcing steel will be
.. e - made by.weldinmg. State the location .of -these welds’. - Indicate
{;whether tack welding of reinforcing will be permitted.~
Wﬁﬂwﬁﬁth&umnmofmeeﬂmmgofmdMﬁbmepmﬂ&d‘f“
-y, +to take“the radial shedrs in the base of the walls, with the o
“ vertical ‘bars.. If the'bplicing" is.-done by lapping: the diagonal
bar . with -a verticel bar, demonstrate that, despite biaxial tengile’
. stresses in concrete and vertical and horizontal crack’ pattern, the. .
o ;load in the diagonal bars can safely be transmitted to the vertical '

'“2;3;83';Specify quality control for the strength welds of reinforcing bars to
. - structural elements such as plates, rings, sleeves, and for ‘

.occaeional strength weld splicin% of- heavy reinforcing bars. fai”

Af';ljilji.3p9 : Provide the detailed material s‘lections for containment penetrations, S
Lo U Ust ‘the . corresponding ASTM speeificetions and Andicate NDTT R
“{»gconsideratione in thetir selection. I :73 SRR

. Ll . I P e

4.0 fCorrosion Protection 75']93f7:%Q‘;g,

'21431“ .Describe the concrete cover provisions for reinforcing steel for the

: .- dome,- slab, and cylinder. Include for - comparison the minimum ACI—- ) 4
s 318-63 code requirements. .; LR _:‘ﬁ~°v } ‘”.;% ?ww;_}c 1, : }}i,n;gaff
Alf&.? ' Discuss the extent to which cathodic protection has been considered
ééncn What 3re‘the% j‘é?‘!.l.tS?' S z .';1: R " ‘»'.‘. : il
....‘J;;‘;;;i.f{‘SI‘JRNAMEb . . e 3‘, : :
}1. "~ DATER |- 1
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N 4.3f;}Discuss<the exteat to which proﬂective coatings‘will be. applied to A

ﬂ,fthe 1iner. B

'4.4 ;inrainage praviaicns do net 1ne;ude a: 1ayer of porous eoncrete -

'};at the’ cylindrical wall of the éontainment. Justify . the omission B
cof- drainaga at-such ¢ritical 1ocations.»
ormal foundation work the conta1nment structure is continuously

:ﬁ>:Indicate where and to. what extent ACI 301 standatd practieelfor 7
construction will be equaled exceeded* or not followed.i- »

fVThe listing of»codes should be‘supplemented with an_ aaditional 115t
. -of codes: covering {tems which are not:: cavered in “1isted codes . (Army
- Engineers;: Bureau of - Reclamation, ‘AWS, ete.) but which may: be used
fas b581s’for applicant s spacif cations.:}zh* SN e .

maj bé required, will be prepared. A

- 5 1ASME'standards define erection; olerances in a: way that is® notk;
Y. . i sufficiént to 'ensure a satisfactory.’ ‘eréction of “the 1iner.; For

{’*:1lcamprehensive got of. erection talerance standards for. the 1iner,
“_;‘limiting all inaccuracies 1ikely to occur duriug etection."i~'~'

"~{:Describe the general construction procedures and sequence tha: will
~be uged in. ‘construction of the’ containment. Include ‘excavation,
ground water control, base slab,conatruction, ‘liner’ erection and -

V“*Add a detailed description of eéectiou of the bottcm liner. What

,iprcvisions will be hade to. ensure a good bearing of the iiner on .

‘  concrete below? - Will: grouting be resorted ‘to? . How will the 1iner
plates be fitted to the embedded anchnrs? ’ St :

- located at base,.  No provisions ‘have been made ‘for a’porous 1ayér 355f‘

Consider that, ‘contrary: to »

.. example. they ‘do not cover . 10ca}§éurvature deviations. “Establish - a-.

'ijtesting, and concrete ccnstruction in cylinder and dame regions. mﬁj}g:

,'opncsp ST L1 R I
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Ang,S,._Describe the concrete placing and curing procedures to be used... S

ZS;lo‘ADescribe the procedures for bonding between lifts. e
-55;11'71ndicate the manner in which concrete lifts will be placed and
: ?staggered.,i‘* L A . .

- 5.12 :Give a detailed description of the placing of concrete in the
. u-idome, especielly nearer to- the center portmon of the dome.‘d,-
. ) , 7 P ‘ :
e ;5.13‘vDeecribe the- extent of concrete compression and slump testing to
CAe .- -be used., ’ Include the: stetietical ‘basis for the proposed program
' e T and the standards for batch rejection ‘and’ pour removal.’ _ﬁ?&v,

- 5,143 Indicate the planned program of user testing ‘of reinforcing steel
“':',,‘for strength and ductility.‘ ‘Includé the statistical basis for the
, 'program and the basis for reinforcing steel shipmenf rejection.~- ”
- 5.15*31ndiccte the controls thet will be provided to ensure that the e
. . .. proper ‘gpecification reinforcing bars ‘are received, and, if
R fdifferent .grades  of steel ere ueed, how will mistakee be avoided
"‘during erection? SRR R o SR
5,16 Indicate ‘the Cadweld splice procedures including Operator quelifi- '
L . eation,’ proceduree to be followed inspection and testing, end
'standards for rejection. i FRR S o

‘liS.lj;"Add the minimum percentage of Cadweld Splices which will be tested.»-l
" o A tolerance:limiting the offset of two bare to, be apliced should
“be provided. . ; o

o Soiseilndicete the reinforcing bar welding procedures and quality control
" 7] ,to be used .in performing reinforcing bar ‘strength welds: Include .
.~ ‘bar preparation, ‘user check testing of reinforcing. steel composition,
‘ffmaximum permiseible alloy . Specificetions, temperature control .
’*3provisions, radiographic and strength testing requiremente, and the
.., " basis. for welded splice’ rejection and c¢ut-out. Will any tack
R ,;gwelding of reinforcing ‘steel be permitted? : ,

RN 55.19:j1ndicate the minimum percentage of reinforcing splices to be checked
[ by the welding imspector, using non~-destructive inspection’ methods
‘(x-raying dye penetrant test,’ Fete.). . The statement. . . . performed
on'a rendom basis. e W alone would not be sufficient. B :
C 5.20‘,Describe the general sequence of liner erection and testing in
N ﬁ‘relationship to the structural concrete conetruction.
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- 5. 22 Indicate the controls to be employed in reference to liner plate,'-}.Vi-"
. out-of ‘roundness. A check on:out-of+roundness alorie is not . .
sufficient. At all locations’ .where -the liner may-be ELE compres-“fé,f AR
. sion; the local curvature of the liner .should be: checked. The PR .
;,formation‘of local bulges should be prevented.__ ' :

A.zj-

i -““f5r22 Indicate the extent of user check testing of liner NDT properties, lka
S liner thickness, ductility, weldability, yield point, etc...;3 o
’ 5:?3 Indicate ‘the applicable ASME or. API code sections that will be i. RO
. adhered to in liner erection." - 4 S Ef -
. 45124 Indicate the requirements thatuwill be placed on eeam welds to o :
SR assure adequate ductility.;l . D ,,,_’ RS . e
ST 5,25 Indicate the procedures and c iteria for control of seam weld Lﬂ*”' -
s porasity- : ST R Lo Dt
5«2§‘ Discuss the planned séam: weld radiography program. Aleo; proride‘i'fi"
' Can evaluation of ‘the liner radiography with respect to providing
assurance that flaws that may devélop into positive leakage paths
under design basis accident conditions do not in fact cxiet. TR
5. 27 Describe the quality control procedures for test channels, liner-,A. rf}i
' angle, and stud welding._«-a SoE : o "l
S 28 Describe your quality control ,rocedures and stan_ dg for field L -
’ I?H'J*‘welding of ‘liner plate and test’ “Chantiels; ‘include welder qualifi~' LT
: ;;fcetions, welding procedures, post ‘weld. ‘heat treatment visual :
f insPectionp magnetic -particle’ inspection, liquid penetrant .
inSpection, and construction records.e A n
“‘ffsqo Construetion Inspection '!ﬁ”f o - } ' ‘a_g;w,‘ ' - -
2 O T o e . LT
;3f;6;1 Describe the orgenization for inspection. Indicate the manner in s
Al which inspectors are_ divorced from construction pressures and the ;f»;~f
. : a manner in which the - engineering design group works with the S '
R N v _nSpection organization. ' : . ;f AT
1;6}2 Indicate the qualification, minimum experience, and authority of
T mepestors.. el T e
'?6;3- Indicate the degtee to which material preparation and construction
e activities will be subject to inspector surveillance. S
6.4 Diacuss the manner n’ which records of - quality control and ;A
inspection will be kept. | e : U
‘ or'nlct N r -
‘s"lfj’nNA‘w-:»;_; 5 R s
7 4 oatep R 3 _ : RS
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lTesting and In~eervice Surveillance

. . R. SiBoydl
ST
Cgan
~;Inc1ude‘ i
b)Y
L
)

Describe the sequence for structural testing.>r'

}

n
5 "7‘1

RS
t

'.‘

o

-'Identification of structural and liner arees tc be .
ginstrumented.,». : e §

Describe the instrumentetion program fcr structural testing.

fPuryose, type, - expected accuracy, and redundancy of
. instrumentation. -

{The range of etrains and deformations expected.‘;,"
The protective measures that will be teken to ensure

. "instrument performance during structural testing, considering
. the interval between instrumeut installetion snd Adts, use.

Evaluate the extent to which the test pressure will simulate design
:'basis accident conditions by’ comparing the stresses “under various .

" test pressures, ‘with . those id the structure’ under accident pressure,

: temperature gradient and: accident pressure;. temperature gradient,
- plus earthquake (and other:- ccmbinatione, if. gcverning) for the
- following structural elementi : :(a)” circumferential reinforcing, (b)

,3;2?;4 .

By comparing stresses and st

Bl

ains’ which are experienced by the

' structural elements under te%t loadings with those calculated to.
exist under design basis accident loading, prcvide a.discussion in

.. ~.gupport of the selected tes : pressures.
.- the extent’ “to which increae d test- pressure:or design modiﬁications

. caxial [longitudinal] reinfore ing, c) dome reinforcing, (d) base
“&j‘slab reinforcing, and (e) la[ge openings. :

‘Include in this discussion .. L

* ' might be consideree in an-ef fort to obtain clcser test verification :”’

of structural integrity.

Present a detailed discussion supporting the selected test preesute.fj
A table should. compare | the omputed stresses for two different

pressure -test: conditions wﬁth the ccmputed 'stresses due’ to incident

. alone, and to- the earthqua

e plus -incident. -

"The . 1nformation should -

be. sufficient to evaluate the reliability of the stress ccmputations.

“Explain in.det
.~ . the physical constants emnloyed. etc._
S be carefully covered"‘ ! .

ail the. metheds used in the preparation of . this teble,
The following pcints should" .

:-%(a) Thermal stresses at lerge openings evaluation of temperature

_pradients, stress computations for concrete and reinforcing

. ; o;{‘“»i-?"' ‘steel, methods - of ‘chmbining- strepses due to nprmal, tangenfial, -
o (OFFICED |5 pend iny; and torsiopal-load;- -asspmptions-on eraekieg3-eteesseemﬁyhrfi
K - ol e infstirrups, etc., SEF T ; = _ ' BRI
R SURNAME D |.___ NI Il
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: -::(b) Influence of shrinkage.‘fl;_ggiki;f,l'( .
(c) Influence of liner deformations- elastic and plastic.{,f-i &
(d) Stresses in 1iner, before cracking of concrete does occur. _ },l‘“
:'5 6 Provide an enalysis of: crack size, spacing, end pattern expected-.;ffv&;u 
o ~dur1ng containment structural testing. RN
.r Discuss the influence of cracking on bond and anchorage of bars
b terminating in- a-cracked Zone. . The 'increage of crack’ width R
~during the life of  the -plant due to thermal cycling, to progres~,'? T
~~give shrinking of concrete, to: wenthering (freezing and thawing),
LI - seismic IOeding occurring during the llfe\of the plant, should
ﬂ;“j”‘ be considered.,:r B N L o
2t Explain whether it is intended to measure stresses at\different R
AT _ points in concrete -and reinforcing steel especially in ring girdere
L "} at main openings and in ‘the’ discontinuity zones.“,.-,e. .

8 O In~service Surveillance %ﬁfi T; Vn".'*.?" -'*i?ff;-7k”'-

*;]8t1%1~Describe the surveillance capabilities provided by the containment
‘ - déesign with reference ‘to periodic inspection of the steel’  liner,
o o and” periodic: structural testing.of. the containment,: If. the " leak

TR 'tate testing is intended to be performed‘at reduced pressure, :

s gwg‘aﬁi‘;ﬁi -also serve to verify continued structural integrity. *Consider in
© et 1 the evaluation structural reeponse end surveillance inetrumentation
e rcquirements._,g, : : - 3

provide an evaluation of the minimum level of such tests that- would

" orice | _DELECECTB | DRLICSCEB [DRL:AD/RT: | . .- .
‘. - :.f"l A % :a)
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