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SYNOPSIS

The post-tensioning system of the concrete reactor building at
Three Mile Island Nuclear Generating Station Unit #1 was sub-
jected to an in-cervice surveillance test and inspecticn during
the period from August 8, 1977 to November 1li, 1977. The purpose
of this surveililance was to verify the structural integrity of
the post-tensioning system three years after the initial contain-
ment Structural Integrity Test (S.I.T.).

The post-tensioning force for all twenty-one surveyed tendons was
verified tc be within acceptance limits by testing of the tendon
lift-off force.

Inspection of the tendon anchorage assemblies found them to be
free of any excessive corrosion. The corrosion prevention system
wa?! found to be functioning properly. Laboratory analysis of
filler material samples revealed inpurities to be within accept-
able limits. The concrete surrounding the bearing plates was
found to be free of any significant defects.

Three wires were removed from three selected tendons (one from
one tendon in each directional group) and inspected for physical
condition. Each sample wire was subjected to tensile tests;
results demonstrated strengths above the guaranteed ultimate
strength of 240,000 psi.

These observations indicate that the containment post-tensioning
system is in good condition and is fulfilling the design criteria.

Collection Of data, quality assurance and construction management

were performed by VSL Corporation, Los Gatos, California, under
contract to The Metropolitan Edison Company.

INTRODUCTION

The objective of the tendon surveillance program is the evaluation
of data obtained from the testing and inspection of twenty-one
randomly selected tendons: ten hoop tendons, six dome tendons and

five vertical tendons. Each tendon was evaluated on the following:

a) Tendon lift-off force

b) Tendon anchorage assemblies

¢) Tendon physical condition

d) Tendon corrosion prevention system

The purpose of the tendon surveillance is to assess the condition
and functional capability of the system, thereby verifying the
adequacy of the system and providing an opportunity :o take cor-
rective action should adverse conditicons be detected.

The surveillance test conforms to the U. S. Nuclear Regulatcry
Commission's Regulatory Guide 1.35, Revision 1.
1 1
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RESULTS

(1) Inspection of corrosion protection system

The grease filler found in the end caps of the twenty-one
tendons was visually examined for color and consistency:
no evidence of water was discovered. No discoloration of
filler material was evident.

Filler material was removed from the surveillance tendons
and placed in clean 55-gallon containers. Whenothe con-
tainers were near full, they were heated tc 150" P, to
ensure a homocgeneous mixture. Samples were then taken and
sent to a lab for testing before the fille:r grease was
returned to the tendons. All new containers of grease were
subjected to the same procedure of sampling and testing
before being pumped into the tendon=s.

As part of this surveillance, three tendons were scheduled
for a physical test; part of this physical test was the
laboratory an lysis of the filler grease found in the end
caps of the tindons. Collection of a grease sample from
both end caps of V-119 was impossible due to the highly
liquid state ¢ f the grease at the time of inspecticon. The
grease samples for V-119 were taken from the filler grease
that wis drained into two 55-gallon containers. Subscguent
testing found these samples to be within acceptable limits.

(2) Anchorage assemblies

Anchor heads, shims and bearing plates were visually exam-
ined for cracking and corrosion; buttonheads were inspected
for acceptable shape, cracks and corrosion.

No significant deletericus conditions were found in the
buttonheads of the tendon system with the exception of sur-
veillance tendon H51-013 and tendons H51-012 and H51-01k
The condition of the buttonheads of HS51-012 was brought to
the attention of Metropolitan Edison Company for consider-
ation. The decision was made to visually inspect H51-012
and H51-014 for the condition of the buttonheads.

After visual examination of these two tendons (the condition
of the buttonheads was found to be similar to HS51-013 but
not as severe), Gilbert Associates were called in to ascer-
tain the physical condition of the buttonhcads of the three
tendons, H51-013, H51-012 and HS51-0l14. The condition of the
buttonheads of the three tendons was found to be acceptable.

(Zvaluation

. g I . : eah " .
o) n head cocnditicns as per.ormed by Gilbert Asscciatas
& ' *
4 2 2 - \
is reported i Q. -

%o
setter, copy included as Attachment No.



(3)

(4)

Tendon installation cards do not indicate that this condi-
tion occurred during installaticn. See Diagrams 1 through
6 for graphic condition of the buttonheads of HS1-013,
H51-012 and H51-014. The results of the visual inspection
are given in Data Sheets 1, 2 and 3.

Some millscale and minor surface corrosion were found on
the edges and face of some of the shims. Due to total
ccverage of the anchorage assemblies with crease, this
condition probably existed at the time of installaticn.

Tendon lift-off force

Lift-off force was obtained from each end cf the ten hoop
and six dome tendons; the average value of these forces was
within the upper and lower bounds of the predicted value.

The five vertical tendons were single-end stressed so that
the lift-off force need only be recorded from one end.
Here, too, the force was within the upper and lower bounds
of the predicted value. The results are given in Data
Sheets 6, 7 and 8.

It was necessary to add shims to various tendons during re-
tensioning in order to obtain the reguired final lift-off
force. This was due to anchor head rocation during deten-
sioning which caused a relaxation in the twist of the tendon,
thus showing a decrease in the force when the original shims
were replaced. The tendon force after retensioning in all
cases is equal to or greater *than the initial tendon lift-off
force.

The concrete surrounding the bearing plate area of the ten-
dons was examined for any signs of cracking. No evidence

of cracking was found in the concrete around the hoop and
vertical tendon bearing plates. Cracking patterns were
found in the concrete surrounding the bearisg plates of some
of the dome tendons; none of the cracks in these areas were
found to be greater than 0.009" (see Diagram 7 and Data
Sheets 9, 10 and 11).

Tendon physical condition

Of the twenty-one surveillance tendcns, three wers chosen
for physical testing. This included laboratory analysis
of the filler grease samples from the end caps for traces

1415 218



of chlorides, nitrates, sulfides and percent of water con-
tent. Analysis results of the grease samples are shown
on Data Sheet 12 and separate data sheets from Allentown
Testing Laboratories, Inc., Bethlehem, Pennsylvania. All
of the samples meet the acceptance criteria.

Part of the physical condition inspection is the tensile
testing of a single wire pulled from each of the three
tendons. The removed wires were wrapped to protect them
from a change in condition and sent to a testing facility
for evaluation. Three tensile test samples were cut from
each wire, one from each end and one from the center.

The ultimate strength of each sample was determined by
the testing facilities at Fritz Labs of Lehigh University,
Bethlehem, Pennsylvania. The results are summarized on
Data Sheet 5, reve.i.ing no significant change in the ulti-
mate strength of the wire as compared to results of the
initial acceptance tests.

(5) Equipment calibration

Two stressing jacks were used to complete the surveillance:
The Metropolitan Edison's ram (1650 kips) and General ?“omic's
ram (2000 kips). Both rams were calibrated at Fritz _acs, of
Lehigh University. The equipment used for calibrations is
traceable to the National Bureau of Standards. Calibration
data is given on data sheets from Fritz Labs.
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FRITZ ENGINEERING LADORATORY #13 -
PECICH WIivE Y

VSL Corporation Field Report BETHLEHERM, PEN:ISYLVANIA 18015

DATA SHEET 4H
TENDON WIRF INSPECTION DATA

INSPECTION PERIOD 2 TENDON IDEMTIFICATION H-62-047

0 Category 1 . .
25" Category 1 50'
50' Category 1 75!
75' " Category i | 100
100* Category 1 125
125" Category 1 150
150" Category 1 175
175" Category 1 180"

Sample for Tensile Test

Sample 1: 0 ¢t. vo 5 ft. Sample 2: 9 ft, to 95 ft,  Sample 3: 175 ft. to 180 f

NOTE: Corrosion Categories (See Table 4), or any signs of deterioration shall be indicated full length as shown on the above
chart. Let the end of zero length be tagged per Section 7.3.2.cc.

Inspected by: Wl“,(. K}/;f/u(t‘”» pate: //~22-7/
8 r J /

Reviewed by: Y/l /’."’.J (2 Date: //[ 3 ¥4

Approved by: C"{: Ju\ L A Date: 2 /e r/7;’
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FRITZ ENGINEFRING ... SORITORY 13
LEMIGH vitivs iy
EETHLENEN, PENNSYLYANIA 18015
VSL Corporation Field Report

DATA SHEET 4V
TENDON WIRE INSPECTION DATA

INSPECTION PERIOD 2 TENDON IDENTIFICATION v-119

0 Category 1 25"
25" Category 1 50'
50" Category 1 75!
75! Category 1 100'
]00. (‘.dtcgory 1 "25|
125" Category | 150'
150' Category 1 175"
175' ' category 1 180"

Sample for Tensile Test

Sample 1:

0 ft. to

Sample 2: 90 ft. to 95 ft. Sample 3° 175 ft. to 180 ft

NOTE: Corrosion Categories (See Table 4), or any signs nf deterioration shall be indicated full length as shown on the above

chart.

-

——

3
™~
(O

Let the end of zero length be tagged per Section 7.3.2.cc.

Inspected by: ﬂtv(‘//#/ // Date: // 2277
Date: //, 23

- Date: 2 /z 1&2 Y

Reviewed by:

Approved by:
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A FRITZ ENGINEERING L. LRATORY #13
LELICH UivERSITY
VSL COTPOY‘&tiOﬂ Field Report BETHLEHEM, PEMIISYLVANIA 18015
DATA SHEET 4D

TENDON WIRE INSPECTION DATA

INSPECTION PERIOD 2 TENDON IDENTIFICATION 0-202

) Category 1 25'
25' Category 1 50"
50' Category 1 i
7% Category 1 100'
100' Category 1 125"
125" Category 1 150"
150" Category 1 175'
175' __ carecary » 180"

Sample for Tensile Test

sample 1: 0 ft. to 5 ft. Sample 2: 99  Tt. to 95 ft. Sample 3: ___175 ft. to 180 ft.

JOTE: Corrosion Categories (See Table 4), or any signs of deterioration shall be mdlcated full length as shown on the above
chart. Let the end of zero length be tagged per Section 7.3.2.cc.

f\: Inspected by: 2"/‘1 // jfﬁ& Date: -22-77
Reviewed by: /‘56‘( // /_Z;J___,_ Date: //Zf //

Approved by: / é; ‘_,_\( Aanmn —Date: 17/2./??
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VSL CQI‘p_thiorLf_ield_Repoct“.. RIEC Y X e

1.
2.
3.

’.

L 4
DATA SHPRT 7

PRESTRYIS PORCE CONVIRMATION TEST

VERTICAL TENTONS

THSPZCTION PIRICD 2 . :
¢ g ~ o e e ey o R v > RIACTOR  DATZ
TINDON LIFT-OFF CONDITION _ ° - © RETENSIONING BLDG TP INSP, Jus?, BY
FORCE
TY?Z OF PREVICUS PAPECTED GAGE AVG .07 SUTH GACE PINAZL SHIN
un YORCE  LEFT-OFP PORCZ PRESS. PORCE 2 ENDS _ THICKNESS (in.)  PRESS FCRCE  THICIOESS op ‘
7.0, IACATION VASHPR _ (kipo) (kips) (Ped) (kips) (kips) FREVIOUS ORIGTIAL _(Paf) (kipa) (in.) INT, BT, INITIALS
1 2 3 4 s 6 1 " ) 10 i 2 13 1 15 1b 17
T S . - Fis°® 75 W RpgT— v
V-2 w B B 437 12318 @710 /283 WA LEL A 7150 1263 /3L, 1mt 190 &lpr 1A
x T 5 T g : 15 % F
V-48 & E /4G 1275 @ T2 1235 “/A B 2* z* TI00 1215 2 jape eoe 2hte WU
— < ' it L T 3% el T R" sy i
V-72 g e /Y06 1275 o 7e0o 1258 AN Bz 2% - 1&c0 1292 % :0 g2 Aol b
. 4 S . T "5 ) 5 P .
V-9 g £ /M58 12735 O Uco 1255 NA  Ra2c 20 oo 12689 S e g@r ks KU
T < 7.1 T 8 % . T
v-119 & F_ JYE 12757 T30 12 N s 2%° T4 izt 1’ 1297 & #lo/r Kl
LYGM .
PORCE CALCULATICH: vorco @ Lift-Df2 e Jack Proziure X Jzek Plctoc Aves

LOCATION: T or B - tep or betiom (vertical teaden),

. AMS WERE - VEED
TYTEZ 07 WASEZ) ¥ = Pield we ¥ L
8 - Shop @ MHer.eh Bam ;./ 1656 Pistou AREA
| - . . ) P . '
SHIM THICKNESS: Clesr dictance botween bearing plata aed otreazing washes, -+ . (D Genaran ATormia &, u/:ur-, & Phorey Anea

PREVIOUS: At time of fnotsllation or pravioue survsillancae, v MT";'uf“LE , €t AT,
OR1GINALY At time of starting current ourveillancs,

Tendon force (columa 8) voguired to achieve 14f1-off conditfon 2hall f211 botwaen tha uppes ind lowcr bounda or prestzess forcac, Sez

Column 7-=Column §
Rovicwed by 2 i Datol
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VERTICAL TINDON

INSPECTION PEAICD 2
TZIDON TVPE OF CRACYS WITH WilTR > 0.01" DATZE inse av
0. EKD WASHER REMARNS AZOUT CRACKING PATTERN LOCATION WILTH (in.) INSP, (TAITIALS)
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TRNDOK TYPZ 07 . CRACXZ WITM WIpDTH > 0.01" DATE mep 2
O, D VASHER AVMARKS ABOUT CF \CKYNG PATTERN LACATION WIDIN (in.) __ INSP, {INITIALS)
3. H=62:047 s Lo cPac s b, e Y &
F W\ TACHLS 2 - .
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New York Division New Jarsey, Man Olfica Central Pennsyivama Civision

C TI. L INC. CERTIFIED TESTING LABOR2ATORIES, INC ASTROTECH INC
2425 Maiperin Averue Bronx &1, N. Y, 155 U. 5. Route 130,  2ordentown, N. J. 7801 Allentown Blvd. U. S. 22 Harrisourz, 73
(Area Code 212) 824.1516 {Area Code 409) 299.3255 {Area Code 717) 452-1750
ALLENTOWN

TZETIMG LABORATORY, [.'~.

Civision of Ceriified Testing Laboralories, Inc.

Inspection - Testing - Research -~ Chemical Analysis -~ Indusrial Radiclogy -+ Soils -~ X-Ray -~ Water - Steel

754 East Fairview Street Bethlehem, Pennsylvania Phone 215-865-2674

Certificate of Test and Analysis

Client: V § L Corporation ; Date: Sept. 3, 1977
P. 0. Box 412
Middletown, Pa. 17057 Attn: Rick Hansken Lab. No. 77486
On sample of: Twelve (12) Greases (A 2202 Ch)
Received: August 31, 1977
Marked: as below (Part 1)

Examined with the following results:

Chlorides (D878) Nit:rates (D878) Sulfides (D878) 7% Water (D95)

#1 New Barrel

Lot #63813 less than one less than five less than one less than 0.1
#2 New Barrel v " " "
Lot #€3813
#3 New Barrel
Lot #63813 " , " " "
V-24 Barrel #1 " " " "
V=24 Barrel #2 " " " "
V-48 Barrel #1 » " " "
V-72 Barrel #1 s " " "
V-72 Barrel #2 o " " "
V=97 Barrel #1 " " " "
V-97 Barrel #2 * " " "
V=119 Barrel #1 " " " "
V=119 Barrel #2 = " " "
Reported to: above Respectfully s ibmitted, ] 4 I 5 240
ALLENTOWN TESTING LABORATORIZS, INC.
: £ Jo 1. T _A(f/
/ /i 3 AN\

J 6§n J. Desmiond "~
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ALLENTOVWN TESTING LABORATORIES, INC.

\/ /
7o\

754 EAST FAIRVIEW STREET

DIVISION OF CERTIFIED TESTING LABORATORIES. NC.
PHONE (215)-365-25874

BETALEHEM, PA

Inspection +  Testing + Resaarch . Chamizal

Anaiysis

Industrial Radiology

Certificate of Test and Analysis

For: V S L Corporation
P. 0. Box 412
Middletown, Pa. 17057

Attn: Rick Hansken

On sample of. Twelve Greases
Received: August 31, 1977
Marked: as below

Examined with the following results:

Sample #1 New Lot #63813
Sample #2 New Lot 63813
Sample #3 New Lot #63813
V 24 Barrel #1
V 24 Barrel #2
V 119 Barrel #1
V 119 Barrel #2
V-72 Barrel #1
V=72 Barrel #2
V=97 Barrel #1
V=97 Barrel #2
V-48 Barrel #1

Reported to:

orm No. A\3-102

Flash Point D92

Soils

Date

Lab. No

X-l" - Waler

November 8, 1977

774862

Sioel

Drop Melt. Point D-127

> 480°
> 480°
> 480°
> 480°
> 480°
> 480°
7 480°
>480°
»480°
>480°
»480°
>480°

*1j 33 ¥y g vxg ) b hxg txg tng o) bag

Respectfully submitted,
ALLENTOWN TESTING LABORATORY, INC.

John J.

~

149°
147°
148°
146°
147°
140°
.40°
L38°
139°
147°
145°
140°

R R R R R I I A R I

1415 241

Desmond

Ail Reports are the conlidennal property of clients, and nlormanon conianed may ot de pubhished or +e@roduced, PENTAING Dur wrilten 30D Jvar



BETHLEHEM, PA

A\///___ ALLENTOWN TESTING LABORATORIES, INC

DIVISION OF CERTIFIED TESTING LABORATORIES, 150G,
754 EAST FAIRVIEW STREET

PHONE (215)-365-2674

Inspection + Testing « Research « Chomical -

Analysis

Industrial

Radiology » Soils o

Certificate of Test and Analysis

Jor V S L Corporation
P. 0. Bov 412
Middletown, Pa. 17057

On sample of: Three greases
Received: September 23, 1977
Varked: as below

xamined with the following results:

Flash Point (D92)

Drop Melting Point (D127)
Chlorides

Nitrate.

Sulfides

Water

Leported to above

orm No. AJ-102

#4

Used

> 480°F
144°F

<1 ppm

45 ppm

<1 ppm
0,12

X=Ray + Waier =+ Clreel

Date November 11, 1377

Lab. No. 77554

#5
Fresh Lot #7-2762

(A 2202 Ch)

#6
Fresh Lot i7-2763

? 480°F
144°F
41 ppm
<5 ppa
<1 ppm
<0.1%

|4

Respectfully submitted,

>480°F

<0.17%

13 242

ALLENTOWN TESTING LABORATORY, INC.
John J. Desmond

All Reports are 1he conlidental croperty of chents and nlormaton contaned May A0l D published Of rERIOTUCED, PENTING Our wirillen DR Ava




/ B ) B
N F g ALLENTOWN TESTING LABORATORIES, INC.
<, "'—\‘ ‘\._/ 5 ;_,/—'- DIVISION OF CERTIFIED TZ57 .0 LADORATORIZS NG,
-4 ot 754 EAST FAIRVIEW STREET . BETHLImIM. FA PHONE (215)-865-2674
Inspwction « Testing + Research + Chemical Analysis  «  Industrial Padiology + Soils « X=Ray + Waier - Siow
Certificate of Test and Analysis
Date November 21, 1977
For: . V S L Corporation Lab No 7
P. 0. Box 412 77700
Middletown, Pa. 17057
Attn: Rick Hansken
On sample of. Six greases
Received. November 10, 1977
Marked: as below

‘xamined with the fellowing results:

Fresh Sample Fresh Sample D202 D202 H62-047 H62-047

#7 Lot#7-2762  #8 Lot#7-2762 End#2-1 End #6-1 End #2 End #6
walorides (ppm) <1 <1 41 £1 ' | <1
Nitrates (ppm) <5 <5 <5 <5 <5 &5
Sulfi‘des (ppm) <1 <1 <l <1 o1 el
Water % €0.1 0.1 £0.1 <0.1 «0.1 ¢0.1
Flash Pt. >480° F >480° F >480° T >480° F  »480° F 2480° F
Drop Melt. Pt. 146° F 144° F 132° F 136° F 143° F  142° F

1415 243

U
Respectfully submitted,

ALLENTOWN TESTING LABORATORY, INC
above John J. Desmond

Reported to

rorm No. AJ-102
All Reports are the conlidential property of chents, and wiormation

contained may not ba publshed or reproduced POENAING Dur wrillen 3DB Ol




FRITZ CNGINZIRING LABORATORY
Lenigh University

Subdjeet TENS

TEST 1

ILE TEST OF 1/4" DIAMETER PRESTRESSING WIRE

Specimen No.V 116 button to

TNotes: - ]
: | |
\‘SL Corporation

236—-!\——-3ma~€n:z-ﬁvme—’——+

|
]
|

button

200.77.530.3

File

Sheet 1] ot 9
Date 11/11/77
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iy \_/. /" ___ALLENTOWN TESTING ‘I-ABORATORIES, INC.
C/ \ - L ' 4

DIVISION OF C/IRTIFIED Tll’ NG LA.OIA?O'I!! INC.

4
-

-
.

John J. Desmond

orm No. Al-102
All Reports are the conhidential property of chents, and information contamed may Aot be published or rOproduced. DENTING Oul wrillen 3PP O s

754 EAST FARVIEW STREL! . BETHLIMEM PA PHONE (215)-865-2674
Inspaction  +  Tasting + Ressarch « Chemical «  Analysis  +  Industrial Radiology + Soils -« X=Ray + Waler Siewt
Certificate of Test and Analysis
Date 9/26/77
; V § L Corporation
or: P. 0. Box 412 Lab No 77554
Middletown, Pa. 17057 ’ ”
A 2 Ch
Attn: Rick Hansken s 2 )
On sample of: three (3) Greases
Received 9723477
Marked. as below (Part 1)
:xamined with the following results.
Sample #5 Sample #6
Sample #4 Fresh lot #7-2762 Fresh lot #£7=2767
Chlorides (ppm) <1 L1 <1
Nitrates (ppm) <5 LS LS
Sulfide (ppm) L1 €1 <1
Water (%) &L0.1 0.1 ¢0.1
, . L
% 1415 255
zgd/ Respectfully submitted,
2eported to > ALLENTOWN TESTING LABORATORY, INC.



3200 SO. WESTEAN AVE.
CHICAGO, ILLINOIS 60608

VISCOSITY OIL COMPANY

Lubricants

TELEPHONE
AREA CODE 212
847-022%

OO PNNG) e

BATCH N0, 7-2762

QUALITY CONTROL SPECIFICATION SHEET

VISCONORUST 2090P-4 CASING FILLER
NUCLEAR - GRADE

PHYSICAL PROPERTIES o . TEST RESULTS REQUIRED
Weight per gallcn 7.6 7.3-7.8
Specific Gravity @ 60°F (15°C) ASTM D-287 0.92 0.88-0.9%4
(57.2-62.8)

Congealing Point °F (°C) ASTM D-938 139 135-145
Flash Point °F ASTM D-92 430 420 Min.
Viscosity SUS @ 210°F (99°C) ASTM D-88 162 150-225
ASTM Consistency (cone

penetration @ 77°F (25°C) ASTM D-937 210 190-220
Total Base No. Modified .ASTM D-974 50 35 Min.
CHEMICAL PROPERTIES
Water Soluble Chlorides ASTM D-512Less then 2ppm 2 ppm Max
Water Soluble Nitrates HACH CHEMICALLess than 4ppm 4 ppm Max
Water Soluble.Sulfides HACH CHEMICAL Toce thanm 2n~=2 Dpm Max

S SN

Contrél Chemidt ¥4 /1§
DATE 0/16/77

\

6
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