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GPU Nuclear Corporation..b Nuclear- ..

- u-- -
Parsippany, New Jersey 07054
201 316 7000
TELEX 136-482
Writer's Direct Osal Number

July 20, 1992
C321-92-2175
C311-92-2079
5000-92-3036

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Dear Sir:

Subject: Oyster Creek Nuclear Generating Station (OCNGS)
Operating License No. DPR-16
Docket No. 50-219

Three Mile Island Nuclear Station, Unit 1 (TMI-1)
Operating License No. DPR-50
Decket No. 50-289
Survey of Deterioration and Repair of Concrete
in Nuclear Power Facilities

In response to the NRC's letter to GPUN, dated March 11, 1992 (C311-92-3046),
regarding survey of deterioration and repair of concrete in nuclear power
facilities, enclosed are completed survey forms for THI-l and OCNGS. This
information is provided to assist in NRC development of. a concrete repair manual
for concrete structures in nuclear power plants, as part of its Nuclear Dlant
Aging Program.

The completed survey forms are based on reviews of plant records and discussions
with appropriate personnel. This information has not been compiled in accordance
with any quality assurance program activity and as'such should be utilized for
statistical survey purposes only.

If any additional information is needed, please contact Mr. David Distel at
(201) 316-7955.

Very tru / urs,
m i

< b ,

J. C. DeVine, Jr.
Vice President and Director,
Technical Functions

; JCD/DJD/amk
Enclosures,,

$ cc: A. Dromerick USNRC
i~ R. Hernan - USNRC

4 P. D. Krauss - Wiss, Janney, Elstner Associates, Inc.
Administrator, Region I

h '| .
9207280104 920720

umnse PDR ADOCK 05000219
P PDR / j
GPU Nuclear Corporation is a subsidiary of General Pubhc Utihties Corporation
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DETERIORATION AND REPAIR OF CONCRETE IN NUCLEAR POWER FACILITIES

A SURVEY OF PLANTS

Plant Manager Z OAATOM
,

OTSilER CRGGK idGSisnt wme

Address ApuTE i

foAkED AIVW , N E u ~s c a s c Y 017 Ji

Type of Containment

Concrete Cylinder Yes- B No O

Mark I Yes All No O

Mark 11 Yes O No O

Mark Ill Yes- D No u

Other _i

'

]

Date of Commission V- T- 6 7

Person Completing Survey he WRirnoaf
Telephone No. 201 - 316 - 7 ( 4

Fax No.

Person (s)in Charge of Concrete
inspectbn and Repatra

|_

Telephone No.

Fax No.
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xterrel Assistance

Do you use outside consultants for
Inspection of concrete structures? Yes a No O

Consultant Nanw WATER FRONT luc CEC MUENOPJ A%. [
ti yes:

ST[VE H@EBPAMD 70EATOSSO Riom @ McENowContact Name

215- 426- 2M5 412-2 2 -2755 rog -177-4c4)
'

.none No.

Fax No.

Do you use outside consultants for
repair of concrete s+ructures? Yes O No B

If yes:
Company Name

Contact Name

Telephone No.

Fax No.

General

Do you conduct regular inspections
of the concrete in the plant? Yes E Ho O

If yes:
How often do you conduct these surveys? 114GENEML,lhEEIS NO FEkluf WEDum mt @kgre

igs{erncA1. I wee w ee AteA, carane wescruxd

if yes: 15 {(t@pp DueAt coTWc .
What techniques are used to inspect the concrete condition?

visual Yes pil No O

half cell potential tests for corrosion Yes O No B

removal of cores Yes R No O

NDT (pulse velocity, pulse echo,
acoustic emission) Yes- M No O

Fee sece uw. Mets 2.
etamical analyses Yes E No Op<p e e,umere

*
X ray Yes O No ICI

other (describe)

Page 2 of 8
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' Observed Deterioration-

Have you experienced damaged concrete in this plant? Yes A No O

Have the following types of deterioration been located at the plant?

volds/ honeycomb Yes El No O

cracking Yes M No O

scaling Yes B No O

spelling Yes M No O

staining Yes R No O

corrosion of reinforcing steel Yes E No O

degradation of prestrassing steel Yee O No El

popouts Yes O No B

offlorescence Yes O No B
dusting Yes O No E
delsmination Yes C No u

ottar (please deceribe)

Deterioration Mechanisms

Have you experienced concrete damage due to:

freezelth3w Yes R No O

aggressive chemical attack Yes O No M ;
''

sulfate attack Yes O No B
seawater exposure Yes E .No O

acid attack Yes O No- B
abras on Yes O No B t

impact Yes R No D
corrosion of steel embedded in concrete Yes O No p

Icarbonation Yes O $4o E
y

corrosion of other metals embedded in concrete Yes O No E'
,J

if yes, describe

i

'
i,

,

,
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chemical reactions of aggregates - Yes O. No a
,

'/ dimensional changes

] thermal changes Yes- 5 No D

j plastic shrinkage Yes O No a
drying shrinkage :Yes O No a

i~ structural overload Yes D Ho- E
temperature / fire Yes 5 No O

! radiation Yes D- No IR

; other
i

R w ir ,

"

Have you repaired damaged areas at the plant? Yes EL - No -O,

If yes:.

| What type cf repair techniques have been used? -
.

_GttoartdG ..

I, _JiPoxY N.TecrtoW '

i

: Crack repairs
. ,

Epoxy injection Yes-- m. No -D

if yes, what material? Gin 00R 35 m M00 Lv -
t

Routing and seeling Yes- B No D
. _lf yes, what material? [MIDP I23
i Stitching and additional reinforcement :Yes D- No -5

if yes, what material?
,

Drilling and plugging Yes' W. 'No ;C--

if yes, what material? ObDb D
Flexible samling -Yes WL No 0-,

if yes, what meterisi? ElKAFLER k
Grout injoction' ;Yes- D -1 No B

if yes, what material? '
.

_ Dry pack!ng -Yes. D No 's.
. lf yes, whht material?

|
,

a

3
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Polymer impregnation Yes D No R'

If yes, what material?

( Other

f Soallina or Delamination Repa'rs
|

Concrete replacement Yes & No D
If yes, what material? MNEI6DW %

Dry pack Yes D No 5

If yes,what material?

Pre-placed aggregate concrete Yes D No B
Shotcrete Yes D No R

If yes, what material?

Sealers Yes p1 No D

If yes, what material? 61EAPDE N

Other SIRATCPtea, h az
MhsTefATtri '2o

Do you utilize cathodic protection of reinforced concrete? Yes D No B

cathodic prometion of prostressed concrete members? Yes D No.It

Damaced and/or Repaired Locations

is your plant a bolling water reactor? Yes R No D

is your plant a pressurized water reactor? Yea D Ho R-
(Go to section on pressurized water reactor)

Bolh.in Water Reactor

What areas of the plant have exhibited damage?
Have these areas been repatrod?

Concrete containment Damened Roontred _

basemat foundation Yes D No R Yes D No D

drywell pedestal Yes D. No B Yes D - No D

vertical walls (Mark I) Yes D No B Yes D No O

steelliner Yes B No D Yes D Ho R
suppression chamber (Mark I) Yes D No B Yes D No O

chamber steel liner (Mark 1) Yes D No E! Yes D No O

Pope 5of8
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Demaned Renaired --

'

vertical walls (Mark 18) Yes 0 -No B- Yes 0- No D

vertical walls (truncated cone Mark 11) Yes D-. No a Yes D No O

concreto dome (Mark lit) Yes 0 No R ' Yes D : No O

polar crano support (Mark til) Yes D.; No R Yes D No O*=

Containment Internal structures

bottom slab (steel Mark I and pre Mark containments). Yes D ' No R Yes 0 No O
reactor pedestal / support structure Yes D . No 3 - Yes D No O :

biological (Reactor) shleid well Yes D -No B. Yes D No D
floor slabs Yes D : No N Yes W No D
walls Yes 0 - No IB . Yes W L No 0 -
columns Yes 0- No 4 Yes 0 No D-

diaphragm floor (Mark 11) 14/A Yes D No D Yes O No D
NSSS equipment pedestals / supports Yes D. No W -Yes 4 No D

- upper and fuel pool slabs (Mark til) N/A Yes D No D Yes D No D.
drywell wall (Mark lil) W/A.Yes D No 0 Yes 0 No D.
weir / vent wall (Mark lit) ll/A Yes 0 No D' Yes D No 0-

'

crane support structure (Mark lil) W/A Yes D No D Yes D No O

Secondary Containments / Reactor Buildings

basemat foundation (Isolated from containment basemet) .
.

c.valls - Yes 2 No'O Yes BL No O
slabs ' -Yes R -No D -Yes M -No a
columns Yes D No R- Yrs D No 0

- equipment supports / pedestals Yes B -No D , Yes D No D$ CME

sacrificial shield wall (Metal Containments)1 .Yes D .- No 5- Yes 0 -No O~
spent /New fuel pool walls / slabs - Yes 1|| No D - - Yes D No B

.

' drywell foundation Yes 0 - No 5 Yes D No D.
Auxillary Structures ;

foundations .Yes D 1No 5 Yes D No D 's.

walls "Yes R -No D Yes M No D

||
|

.e s.,s

'
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Demaned Ronalred.

slabs Yes u No 5 Yes D - No a
cable ducts Yes a No a Yes O cMo O
pipe tunnels Yes.p No u Yes E' No D-_

stacks Yes 0 No 5 Yes u No O
concrets intake piping Yes 0 -No 5 Yes D - No 0 -
hyperbolic coollte towers M/A Yes D No D. Yes D No a!

f
dams w/A Yes a No 0; Yes u . No O
Intake crib structure Yes B ~ No 0 - Yes Bi No O ' I

embankments Yes 5 -No 0 Yes A No u ,

tanks - Yes D No B : Yes 0 No 0- f
water wells Yes D LNo M Yes D : No D -.

other'.+

PRESSURIZED WATER REACTCR

What areas of the plant have exhibited damage and
have these areas been repelred?

concrete containment . Yes D No O Yes O1No'O
basemat foundation Yss 0 No D . Yes O - No 0 -
tendon access galleries Yes D : No u 'Yes u No u .

- vertical walls (and buttresses) - Yss D No 0_ _ Yes D L No 0 -
ring girder - -Yes u; No u Yes 0:No O
dome Yes 0 -No 0 Yes D L No O
lirair' Yes D- No u Yes u ' No D-

<

Containment internal structures

bottom floor
,

~ Yes 0 : No u ~ Yes 0 No D
- floor slabs . Yes D.. No D Yes D ~ No D L
walls ' Yes 0 No u Lyes u No 0

- columns Yes D No 0 Yes 01 No D
NSSS equipment pododals/ supports Yes D-No 0 - Yes D L No D '
primary shield wall (reactor cavity) - Yes D ? No u . . Yes D No' O
reactor coolant vault walls Yes D No D Yes D' No 0 -

/

mage 7 ora
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Demaned Renaired

.

beams Yes D No D Yes D No D-
crane support structures Yes D No u Yes D No 0-
los condenser divider well and slab. Yes 0, No D Yes D No O
refueling pool and canal walls Yes D . No D Yes D No O

Auxillery Structures

foundations Yes D No D Yes D No D
walls Yes D No 0 - Yes D No D-
slabs Yes D No 0- _ Yes D ' No O
cable ducts Yes D No D = Yes D No D -

. pipe tunnels. Yes O>No 0 Yes D No O
stocks - Yes D.No 0- Yes 0- No D
concrete intake piping - Yes D No D Yes D No D
hyperbolic cooling towers Yes D No 0- Yes D : No D
dame Yes D No D- Yes D - No D

intake crib structure _. Yes D- No O_- Yes D No D,

embankments Yes 0 -No 0 - Yes D 1No O
tanks Yes D - No D - Yes 0 No D
water wells - Yes D No D Yes 0 No D
other

General Comments

Do you have experience with dutability of particular repairs Yes B- No D---

- Do you have experience with performance history of particular repairs Yes D . No a
__

Do.you regularly evalusts repelf performance Lyes D ' No yll '

- If yes, how -

1-

If yes has been answered to any of the above general comments, we would appreciate brief
comments or copies of reports concoming these factors.

Page 8'or8-
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DETERIORATION AND REPAIR OF CONCRETE IN NUCLEAR POWER FACILmES -

A SURVEY.OF PLANTS -
_

Plant Manager . T sr. 8 A id h TU A)

Plant Name TMZ-1 N dr5

Address A mtr el4l Sonyn

NDbl.rn en .PR. / 704~7
,

Type of Contelnment

Concrete Cylinder - Yes: pf 'No O

Mark I Yes O No R ,

Mark II . Yes- 0 No 5

Mark til Yes D No E

Other PNP b9 DL VJ

Date of Commiselon - Y- /f" 7f -
Person Completing Survey kt4 wui raaa1

= Telephone No. - 2.o1-31(a - 7fW-

Fax No. -

_

Person (s)in Charge of Concrete
inspection and Repairs

,

Telephone No.

Fax No.

page s or s :
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Extemel Assistence'

.

Do you use outside consultants for
.15 ..No O. |

L- .

inspection of concrete structures? Yes'

N yes: .

.

Consultant Name MAT (cP . Wc. I@c (so8-tm hee Vtaat. IN5(*Ticd.){
.

.

Contact Name WtLt.t uA 9. scAtat-

Telephone No,' Go(- Szis - 6G,9 2.

Far No.. 2.ts - 5 4e . EMG)
; ,

Do you use outside consultants for;'
* repair of concrete structures? Yes D No R

h N yes:
Company NameI

{. ,

i Contact Name
! .

! Telephone No.-
;

! Fax No.
-,

3

t General
'
.

| Do you conduct regular inspections . . .

3, Foe. T7ADodof the concrete in the plant? Yes R- No m uc,e pwA

N yes: ..

i. How often do you conduct these surveys? SFE MTE AT eome cMis Sp6-

j N yes:
"

i What techniques are used to inspect the concrete condition?

j visual ~(esi B No- .: soPT
i half-cell potential tests for corroelon .Yes EL .No O dowrrtu 6

removal of cores Yes E No 0 6ousTlMc5 L2

HDT (pulse velocity, pulso echo,
..

.B' -No L 0 v4raar'-
.

.

acoustic emission) - Yes'

f}
. chemical analyses

-

Yes .E: luo D ' VW F4 '*Er :
X roy 'Yes 5 No 0;gg.e:

|- other (describs); -

[ harEX tM cut.4 fbe*N PE4roLAE tuse6criods cp cewece73 _ (Befbewo
.

.

. Aq - Tur. (ts The - IW+(venop- peou@ ME Td, dregs cout)acrap (M5e/
_

' MFe M L Visv5 L isseecrous Ape twegr emp p ,w.,cs qm ,. i e .

N [CSNG . , IP JMMT1od. is : ccLsr4Veo , Mese ' d5ep!GHSWE: ~ @ 2 of 8 ''

ItWe5Tt(+ Tied ti &Jhs N e p M D . Tee m t _ vassawa wspserioNs :

} A% 54Wibuteo To Ooc.uuuT p.wy ? pegmoth._: pe(pp,ernop ...
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E

' ' .. .

'

.

4

~

Observed Deterioration
,

Have you experienced damaged concrete in this plant? Yes W No 'O

Have the following types of deterioration been located at the plant?

volds/ honeycomb 'Yes -E No O

cracking Yes -W- -No O

sc0.ng Yes E No O

spelling Yes El- No- O

staining Yes O No W-
.

corrosion of reinforcing steel. ;Yes |0 No RI

degradation of prostressing steel Yes. C No 5

popouts Yes u No 5-
- offlorescence 'Yes u No E

dusting Yes D No E

delsmination Yes O No -E

other (please describe) ht41db OF- kWr.MBldt dd IGhh 4{Tggfe,
'

\pn knw
u

Deterioration Mechanisms

Have you experienced concrete damage due to:
I freeza/ thaw Yes B: .No O

aggressive chemical attack 'Yes O No a
sulfate attack Yes- O: : No ' a
seawater exposure Yes- 0 No B-

acid attack Yes :0 No E

abrasion Yes O' No ' _ S

Impact Yes O No B-

corrosion of steel embedded in conctste Yes- D- No M
carbonation Yes D- No B,

corrosion of other metals embedded in concrete -Yes D~ No- B

If yes, describe

_

% 3 0f o ~
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chemical reactions of aggregates Yes u No a
dimensional changes

thermal changes Yes -0 No -a
plastic shrinkage Yes O No p

drying shrinkage Yes D No a
structural overload . Yes O No ' E

temperature /firt Yes D No E

radiation Yes D No E
other

M
Nave you repaired damaged areas at the plant? Yes M No O

If yes:

What type of repair techniques have been used? ,

Geer ( F%Tente 4t* N'AasA , 14 cree foe 8tco'-6) !

.

Crack roosirs

Epoxy injection .Yes D No R
If yes, what material?

Routing and seeling Yes R No 0-

If yes, what motorial? .- ' MNP NE
Stitching and additional reinforcement -Yes 0 No B

If yes, what material?
- Drilling and plugging -Yes; D -No- R:

if yes, what meterial?

Yes-'8 -No DFlexible sealing -
.

,

If yes, what matwisi? - 51KAFLE X l G -- :

Grout injection Yes D No B
If yes, what material?

' Dry packing - Yes" O- -No .p

If yes, what meterial? '

'

,

s

_ - ___ __ . _ _ _ _ _ _ _ _ _ _ - _ - - b
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Polymer impregnation Yes 0 No E'-

If yes, what motorial?
_ .

Other _.

..

Smallina or Delamination Recairs

Concrete replacement Yes D No b

if yes, what meterial?

Dry pack Yes D No a
If yes,what material?

Pre-placed aggregate concrete Yes D No a
Shotcrete Yes D No 5- n

if yes, what material?

Sealers Yes D No El

if yes, what material?

Other ;
_.

.

Do you utilize cathodic protection of reinforced concrete? Yes 0 No-8 4

cathodic protection of prostressed concrete members? Yes O No R

Demooed and/or Repaired Locations

is your plant a boiling water reactor? - Yes D No- IR

is your plant a pressurtzed water reactor? Yes EF No O
(Go to section on pressurlaed water reacto_r);

Bolling Water Reactor Qg
What areas of the plant have exhibited damage? -
Have these areas been repaired?

Concrete containment Demoned Repaired

basemet foundation Yes O No 0 - . Yes O No 0 -

drywell pedestal 'Yes D No 0-- Yes 0 No O

vertical walls (Mark I) Yes u h O- - Yes O No O

steelliner : Yes O LNo O Yes 0 No a
suppression chamber (Mark 1) -Yes O : No O :Yes G' No O

chamber steel liner (Mark I) Yes O'No 0 Yes O No O

page s or s
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Demaced _Ronalred
Ivertical walls (Mark 11) Yes D No D Yes O No D

vertical walls (truncated cone Mark ll) Yes D No 0 - Yes D No O

concrete dome (Mark lit) Yes O No D Yes D No O
polar crane support (Mark lil) Yes O No D Yes D No D.

Containment internal structures

bottom slab (steel Mark I and pre Mark containments) Yes D No D Yes D No O
reactor pedestal / support structure Yes O No D Yes D No D-
biological (Reactor) shield well Yes O No D Yes D No O
floor' slabs Yes D No O Yes D No 0
walls Yes D No D Yes D No O

columns Yes O No D Yes D No O
diaphragm floor (Mark 11) Yes D No 0 - Yes 0 No O

NSSS equipment pedestals / supports - Yes D No D Yes D No D -
upper and fuel pool slabs (Mark til) Yes O No O Yes D No O
drywell wall (Mark 181) Yes D No D ' Yes D No D

welr/ vent wall (Mark til) Yes D No D Yes O No O
crane support structure (Mark til) Yes D No D .Yes O No O

Secondary Containments / Reactor Buildings

basemat foundation (1solated from contelnment basemet) -

walls Yes D No D Yes D No O
* slabs Yes O No D Yes D- No O

columns Yes O No D Yrs D No O

equipment supports / pedestals Yes O ;No D Yes 0 No D

sectificial shield wall (Metal Containments) Yes D Mo G 1Yes D No D
spent /New fuel pool wells / stabs -Yes O' No O Yes D No O
drywell foundation Yes D .-No O Yes 0 No D -

Auxiliary Structures

foundations Yes D No O Yes D No D
walic Yes D No D Yes D - No O

Pop e ors

i

.j

. .. .. _
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slabs Yes D :No D -Yes O = No D
1

| cable ducts Yes D No 0 Yes D No O
1

pipe tunnels Yes D No D Yes D No D;-

stocks Yes D No 0- Yes D No D-

. concrete intake piping Yes O No D Yes 0 No 0

i hyperbolic cooling towers Yes D No D Yes 0 No O
!' dams Yes 0 -No D Yes D No D

Intake crib structure Yes f.J No D Yes D No O ^

.

j omhankments Yes D. No D Yes D No D
.

! tanks Yes D No u Yes D No D

| ; water wells Yes D No 0 -Yes D No O

other
;

! PRESSURIZED WATER REACTOR

! What areas of the plant have exhibited damage and
i- have theos artes been repaired? - .

i. .

Yes D No B Yes D No O
*

'

[ concrete containment

basemat foundation - ' Yes D No 5-' Lyes D No O

tendon access galleries . Yes D No B Yes D No D

tertical walls (and buttresses) Yes D'No B Yes D No O
! ring girder . Yes M L No D Yes B No D'
: dome -Yes D No 2 Yes 0 - No D
;

liner Yes D No 2- ,Yes D ' No O'

i. Containment Internal structures
. - -

tres D No 0 -bottom floor - : Yes'O 'No 5
:
: floor siebs ' Yes 0 No 5- Yes 0 No O

; walls Yes D"No E ' Yes O 'No D~
.

columns Yes D No 5 -_ Yes D No D .

NSSS equipment pedestais/ supports ' Yes D No E!- ._Yes D 'No D
'

- primary shield well (reactor cavity) .Yes D No 5 Yes 0 No D --

,

reactor coolant vault walls Lyes D No D. ? Yes O = No D N/AL
'

L
,

1

.

Pope 7 ors-
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Demened Renaired

beams Yes O No E- Yes O No O
crane support structures Yes O nNo B Yes O No O

Ice condenser divider well and slab Ahlr 6 Vea:B=Me:G-
refueling pool and canal walls Yes O No GL Yes O . No 0 -

Auxiliary Structures

foundations Yes O_NoIQ |Yes O _No 0-
walls Yes El No O Yes O No W
slabs Yes O No ( - Yes O No O
cable ducts Yes O No M _. Yes O No O

. pip? tunnels Yes K No g YesK No O
stacks Yes O' No 55 .Yes O f No 0 :

concreto intake piping Yes D No 5 Yes O No 0 -
hyperbolic cooling towers- Yes 2 No 0 Yes B No O
dams Yes O' No is Yes 0 No O
Intake crib structure Yes O No 5- Yes O No D y
embankrnents-- Yes 0 No El Yes O No O
tanks Yes 0 -No 5 Yes O No J
water wells Yes O No 8 - Yes O ' No u
other

i General Comments

Do you have experience with durability of particular repairs - Yes 5- No u .

Do you have experience with performance history of particular repairs Yes O ~ No 5 -

Do you regularly evaluate repair performance _Yes 5: No O~
'

If yes,- how YOUAA /M6/f6/4Af

__

If yes has been answered to any of the above general comments, we woukt appreciate brief -
comments or copies of reports concerning these factors.

'

.

Mipe 8 of 8'
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