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Applicant: Florida Pever “orporation
Factlity: Crystal River, !'nit 3

SUMMARY OF STATUS REPORT BY FLORINA POMER CORPORATION NN TIHE
COMCRETE SEPARATION IM THE CRYSTAL RIVER, UNTT 3 REACTAR PHILDING MOME

The Florida Power Corparaticn (FN‘\ and their censultants (Gilbert

‘ssociates, Incorporated; MPR, Incoroorated; and fopstruction

"ﬂ"nepr Consyltants, Tncornora .ed') spesentsd a status report 9
nC s*aff oo ¥ ay 12, 1778, reonrprdine conceats ..,\\‘w,uq,w. in

the Crystal Siver Umit 3 (CR-7) reactor 'u i1cine dora,

Ao

ittendarce list 13 provided in attachment 1. -
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on ferdl 15. 1578 invnlved the cutting and rzmoval of a one bv theeo
foot concrete ¢ “2 ared whore the void was virst ohnoves
[t was feune ¢ : YOIt Incregsn pth. i) the Jircctioy o
the donc apex. rurther cors driflinn on iopil 37 2ad 12 determined
that tae concrete serevration continied on acress ohs aone and woot as
deep a5 15 Taghes with 1 maximum savaration of afout 2 inghes, Jcoustic

sounding determined thal the cuter perinhary af the separated arco
evtandod 211 around “he doe in Pours G and B (See attachment 2}.

“uruant o 10 OFR ©N.T6a, tho TOC motiffed the Directarate of Teoylatory
“sorations about these mt.tprs by ¢ oh.pm on Pnrﬂ lq 191& an" i
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The CP-3 reactor butldino 1s a concrete structure with a 2 1/2 foot
cvlindrical wall and a 3 foot thick torispherical dome. Continuous
to the inner surface of the concrete is a 3/2 inch carben steel

1iner plate. The dome desfon s fdentical tn the 1967 Eachtel desion,
The cylindzr wall Is prestressed with a post-tensfoning syste~ in

the vertical and horizontal direction. :

The dome 1s prestressed by means of tendons forming a three layer system
(See attachment 3). There are 123 dome tendens arranced {n 41 tendons
per layer. The conduit sheathing for each tendon 1s a 5§ inch diameter
schedule 40 aalvanized pipe. Each tendon has an ultirate strenoth

of 2.355 m1111on pounds and was made of 163 seven millimeter Tow-
relaxation wires. Tha tendons are corvosion mrotected by bulk

filling the conduit with greasa.

The dome corcrete was poured in concentric rinas fron February to
Jily, 1972, Tha Yower rines were poured in sections and the ueper
rinos fn complete pours. Fer this facility, the concrete corla
followed BCT-312-63 and *CT 301-88 with rodilications (a5 specifiod
in tihe FSAR). Agarecate used in the concrete mix was rative o the
State ov Florida.

The Class ¥ siructure was dosioned T~ an fnteprs? ~rssure o

Cg ‘S{ﬂ ‘j]:" 3\‘_{"({ -4 Farnevatyre o0 H{¥inere af 28101 .':p‘l lan b

ressuyre condition:s 22111 for 49.6 psia. fesinn parametors include

doad Yoad, Teve Toad, an? Zommovatum cradinnts, The structure will
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Fiald Invastigation Prooran YUl U il

The FPC stated that thelr core sarpiing mrooram to date irdicetes

the concrete separation 13 cizar of debris and Ua cleavace 2cne
{s srcoth. Thare are no visible sions of surface erackin . ‘ore
samples continue to be drilled and FPC stated that extrer: care is
befne observed not to darage rebar or tendons.

The FPC 1¢ presently conducting a concrete znalysis which inclules:

(1) fn avaluation 0f copee available fram the sartinst rour (7097 days)
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{?) n evaluation of cores chiz'ned since the concrete separation

. was first noticed. There are prese-tiy .0 core sarries and
core drilline coe**nues such that samples will he available
with 1/2 of the core sarple in adjacent pours. The FPC
is coring three samples to a set. Plans call for testin-
ane set and the saving of one s=t for any additional tests,
For arv sct beinn tested, 2 samiszs will be tested for
comression, and one sample will he tested for tensien.

(3) The FPC 1s presently tabulating data available from their
docuronted micro-fiche 0A records.

Care sarple #70 has showed chree cracks at the depths of 1 3/8 inches,
© 1/2 inches, and 11 1/16 {nches. The core drillina proaram requires
the use ot water and it has been observed that water must be vacuwed
ot of tha core sarnle holes fndicatiru cracks are not excessive,

Ambient internal and axternal terverature measurerents are heing
made and strain gage neasurersnts have teen completed. The dome 1€ now
instrurented to cherk for the possihle pecurrence of additional
concrate senaratic [2na attacimont 4),

asti~ation of fausas for Corcroi= Cepapat’

s B o - - o

L, T el nn feom pe Siaibeia
the TPC 4¢ neecantly avalyating factors which may have contributed
> &b - v - s - bde *: a a &

20 Lhe Concrete saparaticn. NEY ars:

{1} Pronurties of Concrete

(2}  Faflyre Due o Padial Yensior
(3) Corpression-Tension Trtarections
(2} Thermal Effects

(5) Tendon Alfarment

(6) Construction Loads

) coms? toatton POUR ORIGHIAL

(a) Nurbyhnﬂ Monts, and
(7) Construction Methods
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Iters 7 and © above have heen ruled gut at this time,

Ttem £ alove may bhe a sfanificant contributing factor to the nroblen,
The temperature of the anti-corrosion oreasa wien introduced in the

sendon conduit wes 13015797,
ine fndicates o 10 rise i

A axpansion studv of 40 schedule

oreasae ternars produces a4 prossure

b

of 10 psi on concrete surroundine the oine conduit,

4 Load Bearina fnalyses

The FPC statsd that corputsr analyses are now Lefne rade te determine
{£ +he delarminated structure 4n its currently obseryad conditiors

can meet the load combirations as specified in the rR-3 FSAL

criteria (4.e., dead load, pre-stress, normal, LOCA, Accident,

ar 1’?‘.

‘ralvtical studics are beine conducted on b

~4
~o

2 and 3 foot domns %o

datarmine iT the ? foot dome (the concrets thicnags helow the

eanerate =onaratinon) can adequately vorforn

Faprnsrdon
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(7}  Deterrination of 2 Astensioning and re-tonsioning seaquonce to
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mininize comnrecsinn-tension forces in the tructiure.

Additional survey of concreta crackico helow the earcrete gsenavation
and the possible affect on expoxy grrutine of the woid,

The assessment of material removal of the dome cap (concrete

above separation) and renlacement with new material.

The use of anchor holts 8s radial reinforcarert for the resaired

veactpr (ilding doon,

Additiona! analyses to determine compression-tansion interactions
for required safaty load corhinations.
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Possible 1imi Cr

The m: stated that examination of their constmctfon rocords revealed
thet on December 4, 1074 at 7:20 ~.M, a Yoi! noise or boom occurred

on efta. The mofss-penortedly appeared to core frow the Peactor
Building and was heard by certain construction workers. fne worker was
in the leactor Puilding personnel lock at the time and folt vibrations
and zaw dust falling. Subsequent visua) Inspection fasi'e and oulside
of contzinment revealed rothing. It wac assumed the 44sturhance might
have been a “sonfe boon“, The event was not reported to the 'PC.

NPC Staff Concerns Gk

The MRC staff expressed their concerns remarding these mattors
as follows:

(1} The establishment of the causes of ¢
frnertant fn order to rrovide the ult

¥ - 4 - £ s
2 concrate somarati 15

rate “corrective fix®

-
~
~

The use of radfal anchors will enhance the capability of the
repaired dero to resist radfal *ension.

{3} Pacaypse of the tanpevature affect of €« .
conduit. the ef eet of preszure in the corduit on concrel: suould

~ranga fa Lh

. P 3 aYue ! - ’ sane: P
ba considered in the stress analvsis of the o onereta,

{4} Sines tho shrintaange af Yawer sorticrs of the danp coprrete {
restrafned by the steel 1iner, ant the *on norifon has 20
restraint, consiloration shanld b oiven 5 2 ot of

. AP L.onr 2P o™ ot
conerate Aifferential shrintsce.

(3) The oresence of the S-inch schedule 29 pips as *ande:
sheathing 1n the dove niva rise o

: ! uetion of a1 f - nerete are: (7 r ‘\f\"r\.
(a) Faduction of eifective co e} Pm(ﬂ’ (N‘mh\ﬂu D\.\f\L
(5) Stress concentration, in the do-e. Lb)\-/ “"'

Therefore, the use of a 24" thick concrete (ocne section for the
2 foot aralytical model does rot represent the actual conditions.

f6) The nhotoaranhs of the cored concrcte frlfsate Fracture thrauh
the aqgrenate which ray indfcate that the corcretas Mg » waal
aaareqate in the direct .;.si1c stroncth of cougrate, Thils
factor srould be investiqated.
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Any analysis for dome models using less than the orfafiral three
fact #asfon thickncss &f the dere should conslde the follow!ing
effects:

(a) dncrease in cancrete compressive stroes

(b) 4ncrease in creep as 2 concequence of (a)

() 1ncrease in ring girder connrassive stress

(d) increase in the Poisson's ratio for concrete

The effects resulting from construction neth;m should fnclude:
(a) vibration of concrete

(d) adeguaey of construction jeints hetween successive rinn noure,
{c) the prestresiin. 5o oco *' cid o ovaluatad with the 1ge

of a finite eTcw-n‘ mrc .te. orﬂ orart with inout 'ara:*.et"s' for
2171 nre mtragsing comnonents acting nn the dome,

-

The StAff adyicsd the FPC of referencos annlicadla Lo comwession.
tensicn stress analyeis, For the terngisn-comnpesaion interfotion.

F Ar - £ : A ’ g I -
refer to p. 445, 1ten 5 of Hancdhook of | \rurimnm’ Stress
Ainalysis” By ., Hetenvi. Johin Wiley 2 Cons, Inc., 1980, The
1@1«4,- v ‘ﬂ‘ﬁ e mon O rasd .- f;-...\ P ‘(' Y o : ~ f)'."-‘..
Conepets ":' 3{"rva4 Ctress” by lsraal Pacanthil a: osonh Olud
AR : 4 s o 4
:a i B N ‘:.3 Q . L OV . ] 1

e staff concluded with She statomept to the FPC that 'the renafred
reac

tor builling dome st meaet the avnlicable safaty codes an' eritepia

soecified {n the CR-3 FSAR, and the recaired structure will Mo wesuirsd
o reet the requirerents of the pregperational containment integrity

and leakproof tests.”
; Criginal signed by
. Leon B, Engle
. ~ Leen Ernle, Project Manager
. : ~ Licht Vater Reactors Branch e, 1
T e ' Nivision of Profect "anagoment
Attantrants:
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Florida Pmer Corpomﬁon
AT, W, T. Rodgars
Assistant Vice Presfdent and
Muclear Projoct Manacer
P. 0. Box 4042
St. Petersbura, Florida 33733

. S. A. Erandimore

Vice President and General Counse!
P, 0. Box 14042

St. Petershura, Florida 33733
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ATTACHMENT 1

Attendance List
Florida Power Corporation

Crystal River, Urit 3

Florida Power Corporation Stiefel Associates
L. Alberdi J. Stiefel
D. Black
W. Nisula
R. Raymond NRC Staff
J. Rodgers
E. Arndt P. Lewis
H. Ashar R. Shewmaker
Gilbert Associates, Incorporated L. Beratan J. Shapaker
W. Butler W. Swan
C. Bitling S. Chan
D. Croneburger L. Engle
£. Hottenstein M. Fields
J. Herr T. Greene
R. Pages A. Gluckman
F. Moreadith C. Hofmayer
P. Zia W. Laudan

Construction Engineering Consultants, Incorporated

J. Artuso
P, Mast

MPR, Incorporated

N. Cole

Ebasco, Incorporated

H. Kuo
E. 0'Connor

ACRS Staff
R. Muller
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Delaminated Dome Area

for

Crystal River, Unit 3.
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Crys ver, Unit 3
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PAGE 3

EE DETAIL"A" N

TOP LAYER
OF CONDUIT
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\ CONDUIT

KIELEY. STRAPING

N TENDON
CONDUIT

RADIAL
STI\FF. L

.~ - — .~ 5 . - - - - . - . e—

\L\NER PL

SupPorT DETAIL




PAGE 4




SHELR BARS
(SIZE VARIES)



PAGE €

=
@%&l.llli! =
1vig BINI] ML \n\ A

A L1y nlvoI51Q QU FSOT) SINIIQ IVETY WoLlog hwrt ] E €
HINTSALLS TVANFTEILw 201D T 2 ﬂ 74

AINT SIS Ty P EX§
o L

JAros C'7
,£95°'5 Q@0
SO SSINNIINL TTM

Y ywewops wa s dald oY IS o
”

ALanided SIQ ©f 75070 wnwixCiu 25 Ff 2] Of Pl
AL /OMIINOISIE W] Awamry Wiivittw 1551 9) L & m\.,,

BT I IVAACITT WY



ATTACHMENT &

Crystal Kiver, Unit 3 PAGE 1
g ampTina. Proaram
" : E ‘eu "\\
t® o 4'°COREDRILL = —~ )
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Section A-A
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ml
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“’i EXAM.

%0.02 CRACK.
SEE NOTE A" \DOUBL
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SEE NOTE "A”
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TOP OF CONCRETE ' (=123 )
TO TOP OF CONDusT 12z '

DOME THICKNESS
AS BUILT
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NOTES
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(GOVERNING AD IS DOME THRICKNESS)
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MEMO ROUT! SLIP See me aDOVL ths - For concurrence. For action.
Form ABC-93 (Rev. Mav 14, 1947} AECM 0240 Note and returs Eor signature. For infarmation. :
TO (Name and unit) INTIALS HEMARKS :
|
J. Collins, Chief . : ‘
- CRO™ |
ETSR/DSE /] o o0 MO 3
Y
: THRU: PF. Congellécf ; ‘
- f
| TO (Name ang umit) IMTIALS REMARRS ’ ;
i ce:t J. Boegli, ETSB ‘ :
DATE
-
3 ! a ‘
U TO (Neme snd unlt INTIALS | HEMARKS |
! |
| | }
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Comparison of Calculated Doses from
. Crystal River Unit 3
With sectiqns 11.A, I1.B and 1I1.C
of Appepdix I, 10 CFR 50

Appendix I Calculated
Criterion Nesign Objective Dos s
Liquid Effluents §
Dose to total body from 3 ;
all pathways 3 wrenm/vyr 2.7x107° nrem/yr }
Dose to ary organ from i
all pathways 10 mrem/yr 2.6210"3 wrem/yr
Noble Cas Effluents
GCamma dose in air 10 mrad/yr 0.28 mrad/yr ;
Leta dose in air 20 mrad/yr 0,85 mrad/yr
Dose to total body of an
individual 5 mrem/yr 0.017 mrad/yr
Dose to skin of an
individual 15 mrem/yr 0.004 mren/yr
Radioiodines and Particulacesa
Dose to any organ from all |
pathways 15 mrem/yr 0.069 mrem/yr ;
‘

3carbon-14 and tritium have been added *o this category

PQ0R oRIGIAL.

- oo—

D B e i




