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DETERIORATION AND REPAIP OF CONCRETE IN NUCLEAR POWER FACILITIES

A SURVEY OF PLANTS

Plant Manager : _T._BArTon)

S OTSTER (Reek NGS

Address R T S, S SR

—FOREED RWER NEw TeRSCY ©17 3!

Type of Containmant
Concrets Cylinder
Mark |
Mark i
Mark Il

Other

Date of Commission _¥-1-61

Perscn Completing Survey e KEN WRITHoRE

Tslephone No. 201~ 316 - 75Y6

Fax No.

Person(s) in Chargs of Concrete
inspection and Repairs

Telephone No.

Fax No




Exterral Assistance

Do you use outside consultants for
inspection of concrete structures? Yes @& NO

il yes:

Consultant Name WATER FRONT NQ _CEC

Contact Name STEVE HILDEBRAND, JOE mmc mcp M ,fw W

1V d /1(1(‘ Al? 9] ?(l’ '7('3 - Ny - ded )
aone No ( b ¢ 412 A(

B
1

704 - A2« a7
Fax No. SREE o L e R M

Do you vse outside consuitants for
repalr of concrete s*ructures?

if yos:
Company Name

Contact Nama
Telephone No.

Fax No.

General

Mo you conduct regulai inspections
of the concrete in the plant? Yes B No O

N yeos:
How often do you conduct these surveys? IN GENERAL THEK 15 NO REGULE SCHEDULE FOR (BACRETE
INS p«'\u\ HomeEr b DuE MEEA | (DN T |NSRECTON
if yes: 1S FEREREMED DURWG OuThGE
What techniques are used to inspect the concrete condition?
visual Yos R No
half-cell potential tescs for corrosion Yes O No

removal of cores Yoes B NO

NDT (pulse velocity, pulse echo,
acoustic emission) Yes NO

FOR BlOCE WML Mome |
chemical analyses Yes No INTAKE  Concee TE
STRUTTuRE

X-ray Yes NO

other (describe)




Obswrved Deterioration

Have you experienced damaged concrete In this plant? Yes B No

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

volds/heneycomb Yes
cracking Yeos
scaling Yeos
spailing Yes

stalning Yes
corrosior of reinforcing stee! Yes

degradation of prestressing steel Yes
popouts Yes
effiorescence Yeos

dusting Yeos

BE0000CEBEREDA
oeR @88 goco0oO0oCcOoA0

oti.vr (pleass describe)

Deterioration Mechanisms

Have you experienced concrete damage due to:
freeze/thaw
aggressive chemicai attnck
sulfate attack
ssawater exposure
acid attack
abras.or
impact
corrosion of steel embedded In concrete
carbonation

corrosion of other metals embedded In concrete

oOoROORROOS

o
EEaCchEBesOoesclc

o

if yes, describe




chemical reactions of aggregates Yes [ Noe B
dimensional changes
thermal changes Yes R No DO
plastic shrinkage Yes DO No B
drying shrinkage Yes D No @
structural overioad Yes 0O Mo &
temperature/fire Yes B No O
radiation Yes O No ®&
other
Rapalr
Have you repaired damaged areas at the plant? Yes H Ne DO
if yes:
What type of repair technigues have been used?
_(TROUTINGe
_EPOXY \NJECTOp
Crack rapairs
Epoxy injection Yes B No 0O
it yes, what material? I KADUR 25 Hi M0D LV
Routing and sealing Yes B No O
If yes, what material? 5| KATDP 123
Stitching and additional reinforcement Yes 0O No &
If yes, what material?
Dritling and plugging ; Yes @& No I
if yos, what materiai? MISTERFLOY Q28>
Flexible sealing Yes & Ne 0O
it yos, what material? SIKAFLEX (AL
Grout injection Yes O No B
I¥ yes, what material?
Dry packing Yes 0O M &

If yos, whit materiai?
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Polymer impregnation
if yes, what material?

Other

Spalling or Delamination Repe'rs

Concrete replace nent

If yos, what material? MpS C
Dry pack
if yos, what material?

Pre-piaceu aggregate concrete
Shotcrete

if yoes, what material?
Sealers

If yos, what material? S| KAPEONTE (4

Other SIKATOP (22

MASTERRISICH 20

Do you utilize cathodic protection of reinforced concrete?

cathodic protaction of prestressed concrete members?

Damaged and/or Repaired Locations

is your piant a bolling water reactor?

is your plant a pressurized water reactor?
(Go to section on pressurized water reactor)

Boihng Water Resctor

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

Concrete containment
basemat foundation
drywell pedestal
vorticai walls (Mark 1)
stoal liner
suppression chamber (Mark ()
chambar stee! liner (Mark 1)




vertical walls (Mark W)

vertical wails (truncated cone - Mark i)
concrete dome (Mark i)

polar crane support (Mark ill)

Containment Internal structures

bottom siabd (stee! Mark | and pre-Mark contalnments) Yos O
reactor pedestal/support structure Yes O
biological (Reactor) shield wall Yes D
floor slabs Yes O

walis Yes O
columns Yes [

diaphragm floor (Mark i) N/A Yes O
NSSS equipment pedectale/ supports Yes O
upper and fue! pool siabs (Mark i) N/A Yes I
drywell wall (Mark i) N/A Yes D
welr/vent wall (Mark i) N/A Yes O
crane support structure (Mark i) N/A Yes O

Secondary Containments/Reactor Bulldings
basemat foundation (isolated from containment basemat)

vallg Yos ® No O
slabs Yos &) No O
columns Yes O Ne 01
equipment supports/pedestals Yes B No O SOME
sacrificial shield wall (Metal Containments) Yes O No D
spant/New fue! pool walls/slabs Yes B No B8
drywell foundation Yes O No O
Auxiliary Structures

foundations Yes [0 No O
walis Yos R No O




siabs

cable ducts

pipe tunnels

stacks

cancrets intake piping
hyperbolic cooling towers
dams

intake crib structure
embankments

tanks

water wells

other

PRESSURIZED WATER REACTCR

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

concrete containment
basemat foundation

tendon access galleries
vertical walls (and buttressas)
ring girder

dome

finor

Containment internal structures
bottom fioor
ficor slabs
walls
columns
NSSS equipment pedez‘als/supports
primary shield wali (reactor cavity)
reactor coolant vault walls




beams

crane support structures

ice condenser divider wall and siab
refueling pool and canail walls

Auxiliary Structures
foundations
walls
siabs
cable ducts
oips tunnels
stacks
concrate Intake piping
hyperbelic cooling towers
damap
intake crib structure
embankments
tanks
water wells
other

General Commants

Do you have experience with duiability of particular repairs Yos Noe O
Do you have experience with performance history of particular repuirs Yes O No B

Do you regularly evaluate repair performance YesO No R

if yes, how

i yes has been answered to any of the above generai comments, we would appreciate brief
comments or copies of reports concerning these factors.




DETERIORATION AND REPAIR OF CONCRETE IN NUCLEAR POWER FACILIMES

A SURVEY OF PLANTS

Plant Manager I & Efcu&nnin

Plant Name TMEI - | NG S

Address Roury Y4l Semrh

PIODLETIWA PR, (7087

Type of Contalnment
Concrete Cylinder Yes No
Mark | Yes No
Mark Il Yeos No
Mark Yeos No

Other PWE oy Pow

Date of Commiasion $-19-7¢

Person Completing Survey  ___ KEn wiitmek £

Telephons No. 201~ 316 - 754

Fax No.

Person(s) in Charge of Concrete
inspection and Repairs

Telsphone No.

Fax No.




External Assistance

Do you use outside consultants for

inspection of concrets structures? Yes @ No O
W yes:
Consultant Name MATCOR. \NC (FoR Goliia Touse Vigual |nF pection )
Contact Name WiILL A €, SCHUTT
Telephone No. Boo-S2y - 6692
Fax No. 2\S - B4 - 2649
Do you use outside consultants for
repair of concrete structuros? Yes D Ne B
i yeos:
Company Name
Contact Mame
Telephone No.
Fax No.
General
Do you conduct regular inspections » FOR T™NDON
i yos:
How often do you conduct these surveys? SEE WOTE AT Borm OF This (has
if ves:
What techniques are used to inspect the concrete condition?
visual Yes B No 2 ofFTEN
haif-csll potential tests for corrosion Yes @l No [ SomsTIMES
removal of cores Yes ® No [0 SomeTiMes
kDT (puise velocity, pulse echo,
acoustic emission) Yes B No 0O rarer
chemical analyses Yes B ho 0O vaeY gane
X-ray Yes B Mo 0O pave
other (describe) b

NOTE @ THE OULY FORMAL PEGUUAR INSRECTIONS OF ConceeT® RSEfoEUsO
AT TIAT 15 THE INSAECTYON ARouuD THE TZufos OMDUTSED Susey
& Veres INFORMAL VISUAL INSPECTONS Ape PEEFCEMED DUl Inér
Ghey CUTRGE, P DEGEADATION & QOSERWED  Moge ERKTENSIVE Page 2 o1 &
INVESTIiTien & PRE  FEeFoEmer AND TEvporary’ REGUAR INnSRECTION S
MRS somepuier To CocomedT AWY FOTiondl DEGERDATON .



Observed Deterioration
Have you experienced damaged concrets in this plant? Yes K

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

voids/honeycomb Yos
cracking Yeos
8CL..Q Yeu
speliing Yes
staining Yes
corrosion of reinforcing steel Yes
degradation of prestrassing stee! Yas
popouts Yes
effiorescence Yes

dusting Yos
delamination Yes

No
NO
No
No
No
No
NG
No
No
Ne
No

other (please Cascribe) MIM.M_M\ Qréqse

“ —Aeakage

coooOoooBssss
ANBSES®EYBSOCOZC0C

Deterioration Mechanisms

Have you sxperienced concrets damage due 10:
freaze/thaw
aggressive chamical attack
suifate attack
seawater exposure
acid attack
abrasion
impact
corrosion of stee! smbedded In concrete
carbonatnon

oopoooaooooe
ERE S BEEE @80

corrosion of other metals embedded In concrets

if yes, describe




chemical reactions of aggregates

dimensional changes
thermal changes
plastic shrinksge
drying shrinkege
structural overiosd

temperature/firg

radiation

other

Repair

Have you repaired damaged areas at the plant?
M yes:

What type of repalr techniques have been used?

GeouT ( PRTCWING R Some bash |, [N yecron foe Bk wals )

Crack repairs

Epoxy Injection
It yos, what material? ‘

Routing snd sealing o
i yos, what material? _SAKATEE 122

Stitching and additional reinforcement Yes
if yos, what mate-ial?
Drilling end plugging
it yos, what material?
Flexibie sealing
if yos, what material?
Grout injection
it yes, what material?
Dry packing
If yos, what material?




Polymer impregnation
i yos, what materisl?

Other

—

§ulung of Delamination Repairs

Concrete replacement

if yos, what moterisl?
Dry pack

if yos, what material?
Pre-placed agQregate concrete
Shotcrete

If yos, what material?
Seaiers

It yes, what material?

Other

Do you utilize cathodic protection of reinforced concrete?
cathodic protection of prastressed concrete members?

Damaged and or Repaired Locations

is your plant a bolling water reactor?

is your plant a pressurized wator reactor?
(Go to section on pressurized water reactor)

Bolling Water Reactor ( N ;\\\
i,

What sreas of the plant have sxhibited damage?
Have thess areas baen repaired?

Concrate containment
basemet foundation
drywall pedestal
vartical walls (Mark [)
stee! liner
suppression chamber (Mark !)
chamber steel liner (Mark 1)




vertical walis (Mark Il)

vertical walls (truncated cone - Mark i)
concrete dome (Mark i)

polar crane support (Mark i)

Containmant Internal structures

bottom siab (stee! Mark | and pre-Mark contsinments)
reactor pedestal'support structure
biological (Reactor) shield v:sll

fioor siabs

welis

columns

digphragm floor (Mark i)

NSSS equipment pedestals/ supports
upper and fuel pool siabs (Mark 1)
drywell wall (Mark i)

welr/vent wall (Mark i)

crane support structure (Mark 1li)

Secondary Containments/Reactor Bulldings

basemet foundation (Isolated from conteinment basemat)

walls Yes O

Yes O
Yos O
equipment suppone/pedestals Yos O)
sacrificial shield wall (Metal Containments) Yes O
spent/New fuel pool wiiis/slabs Yes O
drywell foundation Yoes O
Auxiliary Structures
foundations Yos [

slabs

columns

walie Yos [




slabs Yes OO N0 O Yes O No DD
=able ducts Yes O No O Yes OO No OO
pipe tunnels Yes O Ne DD Yes O No D
stacks Yes O Ne DD Yes O No D
voncrete intake piping Yes OO No DD Yes O No D
hyperbolic cooling lowers Yes OO No D Yes O No DD
dams Yes O No OO Yes © No OO
intaks crid structure Yes i No OO Yes D No OO
embankments Yes O No D Yes O Ne DO
tanks Yes O No L) Yes D No D
water wells Yes O No DD Yes O Ne OO
other

PRESSURIZED WATER REACTOR

wWhat greas of the plant have exhibited damage and
have thess aress been repalred?

concrete containment Yos O No @ Yes O No O
basemst foundation Yes O No R Yes [ No DD
tendon access galleries Yes O No B Yes 0O Ne OO
vartical walls (and buttressas) Yes OO No R Yes OO No O
ring girder Yes 8] No OO Yes ® No DD
dome Yes O No B) Yes OO No DD
liner Yes O No Yes OO No O

Containment Internal structuies

bottom fioor Yes O No B "es 0 No OO
floor siabs Yas O Nc Yes O No O
walls Yes D No B Yes O No DO
columng Yes O No E) Yes 0 No O
NSSS equipment pedestals/supports Yes O No EI Yes O No O
primary shield wail (reactor cavity) Yes O No H Yes O No O
reactor coolant vauit walls Yes 01 No 0 Yes O No O N/A
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~Damaged ~epaired

boams Yoes O No Yes O Ne D
crane support structures Yes 00 No B® Yes O No O
ice condenser divider wall and sladb NA e O3 -NY T~ Yaa-£1-hiec 0y
refueling pool and canal walls Yes O No I8 Yes O No O

Auxiiiery Structures

foundations Yes O No B Yeas O No OO
wills Yes Bl No D Yes O No X
slabs Yes O No & Yes O No DD
calle ducts Yes O NO R Yes O No DD
pip7 tunnels Yos DI No ¥ Yeu i No O
stacks Yes O No ©& Yes O No DD
concrete Iintake piping Yes O No ® Yes O No O
hyperbolic cooling towers Yes 1 No O Yes 3 Mo D
dams Yes O No @& Yes O No O
intake crib structure Yes O No & Yes O No D
smbankments Yes OO No B Yes O Ne O
tanks Yoes C1 Neo Yes OO No )
waisr wells Yes OO No BB Yes O No OO
other

Genersl Comments

Do you have experience with durabiiity of particular repairs Yes 8 No D

De you have sxperience with performance history of particular regairs Yes 0 No 8

De you regularly evaiuats repair performance Yos Ne O

Myes, how VISUAL INSPpLCTION

i yos has been answered 10 any of ihe above general commeants, we woukl appreciate brief
comments or copies ¢ reports concerning thess factors.,
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