


ABSTRACT

This report 1s the sixth consecutive semiannual report to be
submitted under the current requirements of tne interim surveillance
program established to monitor corrosion in the Prestressed Concrete
Keactor Vessel (PCRV) prestressing tendons.

Surveillance findings are reported for the following interim
surveillance program groups of tendons: (1) control tendons for
visual 1inspection and 1iftoff testing, and (2) "new" tendons for
visual inspection.

Also, the findings of the fourth semiannual visual surveillances on
the worstecase tendon group, including Tendon CM 4.6, are reported.

The major findings, facts and conclusfons reported herein Jare
summarized below:

* No new noneffective wires have been observed fin any of the
contro) tendons since the start of the interim surveillance
program in June 19885,

. Based on the control tendon surveillance results to date, the
rate of corrosion in the tendon system continues to be extremely
low or nonexistent and of no immediate concern.

o The tendon liftoff loads measured to date for the control
tendons, in all cases, continue to be well above the minimum
design loads for each tendon type; moreover, the measured 11ftoff
loads do not axhibit any trend towards significant load
relaxation or load loss.

. Based upon the lack of any increase in the number of noneffective
wires, there is no indication that corrosion 18 continuing in any
of the 33 previously=surveilied "new" tendons.

. Based upon a lack of increase in noneffective wires in the worst-
case tendons, 1t 14 evident that the corrosion rate remains at a
very low level in these tendons.

¢ No increase in noneffective wires wes observed in Tendon CM 4.6,
Approximately one=third quart of water was drained from Tendon CM
4.6, which 1s the same as the previous six=month amount.

. To date, 370 of the total 448 PCRV tendons, or 82.6 pertent, have
had & visua! fnspection on at least one end at Jleast one time
since March 1, 1984,



Of the 370 tendons surveilled since March 1, 1984, a total »f 63,
or 17.0 percent, have been observed with noneffective wires.
These 63 tendons inc'ude 58 tendons with only 7 or fewer
noneffective wires each and only 5 tendons with 16 or more
noneffective wires each.

Tendon surveillance results continue to cdemonstrate that, left in
their present condition, every PCRV tendon wil' likely sustain
u

load above the minimum required lcad for many years to come.
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INTRODUCTION

This report {s Dbeing submitted to comply with the
requirements of the interim surveillance program which has
been set up tc monitor corrosion in the Prestressed Concrate
Reactor Vessel (PCRV) oprestressing tendons (Reference:
P-85071, dated March 5, 1985). This is the sixth
consecutive semiannual report to be submitted under this
program; the first through fifth reports were submitted
ynder Letters P-86042 (January 22, 1986), P-86463 (July 18,
1986), P-£7021 (January 19, 1987), P-87234 (July 20, 1987)
and P-B8007 (January B, 1988), respectively. As explained
in the January 1986 report, the effective start date for the
interim surveillance program was established as July 21,
1985, with the findings of the tendon surveillances
performed during each six-month interval to be reported at
the end of each period.

Based upon continuing favorable surveillance results showing
virtually no progression of corrosion, Public Service
Company of Colorade (PSC) velieves it very appropriate to
convert to an annual surveillance and reporting schesule as
proposed and Jjustified in Letter P-87234, cated July 20,
1987 (for ease of reference, included as Attachment | to the
Cover Letter P-88300 for this report).

The present submitta! repcrts the findings of tendon
surveillances performed since the January 1988 report; more
specifically, the actua! tendon surveillances included in
Egég report were performed Detween March 1 and July 23,

In agdition to the control and new tendcn groups as part of
the interim surveillance program, this report also covers
the findings of the fourth semiannua) visual surveillances
performed on the five(5) worst=case tendons as established
in the Attachment (pp. 10 and 11) to Letter P-8649]1, dated
July 29, 1986.

PCRY_TENOON SURVEILLANCE INFORMATION

:é:?égﬁs OF THE SIXTH SIX-MONTH INTER'M SURVEILLANCE PROGRAM

The PCRYV tendon interim surveil'ance program scope ang
requirements were discussed in detail in Section 2.1 of the
January 1986 report (P-86042). The finAings of the
surveillances performed dyring the sixth six=ronth intarim
surveillance perfod are reported here, For ease of
comparison and cohesiveness from report o report, the
tabular, graphical, text and organiational format of
fingings continue 0 appedr fn thy same manner n  thts
report as in the ear'ier reports.
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Visual Inspec’.ion
Control Tendons

The conmrol tendon group for visua' inspection 1s that gioup
of tendons which, once selected, remains t same for each
semiannual visua) inspection period. The tendons chosen as
contro! tendons for visuzl inspection, selected during the
first sixe=month interim syrveillance period and inftially
presented in the January 1986 report, are as folilows:

Top sottom
Circumferential Crosshead Crosshead Longitudinal
tm 1.1 TIRM? Bl RM4 VM=10 YM=37
€0 14.4 BILMY vi=20 VI-40
CM 16.3 VM=20 VM=40

A historicd] surveilianze information summary for each end
of each control tencen, including the findings during this
latest sixemonth surveillance period, is presented in fable
2.1+1.

The general observation and discussion of finaings relative
to the control tendons provided in Section 2.2.1.1 of the
Janyary 1986 report (P-86042) remains applicable here.
Based on the line of reasoning from this discussion and
referring to the findings recorted in Table 2.1-1, it should
be noted that no new noneffective wires have been observed
in any of the control tendons during this latest (sixth)
semianrual surveillance period as compared with previous
surveillances. In fact, no new noneffective wires have been
coserved in any of the twelve(l2) contral tendons fr+» the
three=-year period since the start 0f the Inter'm
surveillance program in June 1985.

Based on the control tendon surveillance results to cate,
the rate of corrcsion in the tendon system continues to be
extremely low or mnonexisient and of no immadiate concern,
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Tendon

Orig. Wires) End(l)
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(continued

1336
1328
1347
1360
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1318
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1327
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1220
1246
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1182
1160
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1167
1208
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1374
1379
1310
1387
1380
1382

tAxt page)
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TABLE 2.1-1 (cont.)

CONTROL TENDONS
HISTORICAL SURVETLLANCE INFORMATION SUMMARY

Tendon No. Number of
(Number of Tengon  Surveillance Surv, Noneffective Liftoff
Orig. Wires) Ena(l) Date Type(2) Wires(3) (n7ad (kips)(4)
CM 16.3 (cont.) V 06/10/88 L 0 1370
(169) v 09/15/87 L 0 1349
v 04/29/87 L 0 1360
'l 10/16/86 L 0 1299
Vv 06/11/88 L 0 1322
v 12/16/8% L 0 1373
v 03/26/8% L 0 1368
TIRM2 111-1V 06/01/88 L 0 1358
(169) I11=1v 11/06/87 L 0 1325
I11-1V 05/13/87 L 0 1376
I11-1V 10/24/86 L 0 1389
111-1¥ 05/21/88 L 0 1392
111-1V 12/18/85% L 0 1377
I111-1V 02/05/85% L 0 1364
Vi=] 06/16/88 L a 1370
Viel 1/05/87 L 0 1353
Vi1 08/15/87 L 0 1368
Vi-1 10/21/86 L e 1281
Vi=l 05/20/86 L v 139)
Vi+l 12/17/8% L N 1380
vi-1 02/13/8% L 0 1370
BIRM4 111-1v 06/23/88 v 0 N/A
(16%) 111=1V 11/02/8} L 0 13587
111=1V 03/09/87 L 0 1338
111=1V 10/31/8¢ L 0 1363
I11=1V 04/18/86 L 0 1395
[1I-1V 12/30/8% L 0 1372
I11-1V 03/8% v 0 N/A
111-1¥ 09/11/84 L N/R 1291
1111V 04/01/84 v N/R NA

(continyed next page)
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TABLE 2.1-1 (cont.)

CONTROL _TENDONS

KISTORICAL SURVETLLANCE TNFORMATION SUMMARY

Tendon

Orig. Wires) End(i)

BIRM4 (cont.)
(Loag CelY)

BILM3

(169)

V=10
(169)

Vi-l
Vi=l
Vi={
vi-i
Vil
vi-l
Vi-l
Vi-!
Vi=l

Vil

Dl I e e

16/39,

Surveillance
Date

‘88

11/02/87
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11/05/86

04/29

11727/

03785

09/11,
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‘8%
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04/01/8¢

12/

03/1%/
/87

11/03

03/09/
10/31,
04/18/
01/0%,

23/85
09/12
04/01

03/13
11/04
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87
86
86
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84
/84

88

87

03/16/87

11/07/86
‘86
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04/30/

12/03
03/8%

09/12.

U4/01/84

03/28/
07716,

02/0%

09/25/

05/24
06/20
01/17
04/09
03/28
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Type(2)
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Number of

Noneffective Liftoff
Wires(3)

Load (kips)(4)
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1299
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N/A
N/A
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N/A
1388
1382
N/A
1287
N/A

N/A
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N/A
N/A
1319
1298
N/A
127%
N/A

1366
1370
137%
130%
1413
1388

N/A
1344

NA

(continued next page)
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. TABLE 2.1-1 (cont.)

CONTROL TENDONS
MISTORICAL SURVEILLANCE INFORMATION SUMMARY

Tendon No. Number of
(Number of Tendon  Surveillance Surv. Noneffective Liftoff
Orig. Wires) Ena(l) Jate Type(2) Wires(3) Load (kips)(4)
vi=20 Top 03/29/88 L 0 1442
(169) Top 07/17/87 L 0 1326
Top 02/03/87 L 0 1432
Top 09/25/86 L 0 1391
Top 05/24/86 L 0 145§
Top 06/21/8% L 0 1437
Top 01/30/8% v 0 N/A
Top C4/17/84 L 0 1443
Top 03/27/84 V N/R N/ A
VM=20 Top 03/29/88 v 0 N/A
(169) Top 07/17/8? V 0 N/A
N1 02/03/87 v 0 N/A
Toe 09/24/8¢ v 0 N/A
Top 05/24/86 Y 0 N A
. Top 06/21/'% vV 0 N/A
Top 01/30.'s5 Y 0 N/A
Top 24/17/84 L 0 1448
Top . 03/27/84 'l N/R N/A
VM=3? Top 03/30-88 v 1 N/A
(169) Top 07/23/87 v 1 N/A
Top 02/09/87 v l N A
Top 09/24/8¢ v 1 N/A
Top 06/16/86 V 1 N/A
Top 06/19/8% v ] N/A
Top 01/19/85% v 1 N/A
Too 04/09/84 L 1 1448
Tep 03/28/84 v P NA
VI=40 Top 03/31/88 'l 0 N/A
(16%9) Top 07/24/87 v 0 N/A
Top 02/09/87 v 0 N/A
Top 09/24/86 V 0 N/A
Top 06/0% /86 \ 0 N/A
Top 06/1:/85 V 0 N/A
Top 1730/88 v 0 N/A
Top 04/19/84 L 0 1438
Top 03/28/84 \ N/R N/A

(continued mext page)




Tendon No. Number of

(Number of Tengon  Syrveillance Surv., Noneffective Liftoff

Orig. Wires) End(l) Date Type(2) wires(3) Load (kips)(4)

VM=40 Top 03/31/88 L 0 1439

(169) Top 07/24/87 L 0 1416
Top 02/09/87 L 0 1416
Top 09/25/86 L 0 1385
Top 06/04/86 L 0 1454
Top 06/18/25 L 0 1437
Top 21/30/85% v 0 N/
Top 04/19/84 L 0 1433
Top 03/28/84 v N/R N/A
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TABLE 2.1-1 (cont.)

CONTROL TENDONS
HISTORICAL SURVETLLANCE TNFORMATION SUMMARY

NOTES (by reference number):

1)

2)

&)

A
™~
inCIC

1%

gted Dy PCRY bDuttress number. [f between two Duttresses,

indicated by Doth nearest buttress numbers. Longitudinal tendons
indicated by “Top" pr "Bottom".

N/R:

N/A:

Lifeoff and visval inspection of anchor assembly and wire
bundle.

Visual inspection of anchor assembly only

Noet repovted

Y

Net (pplicadble for & visval=only surveillance: i.e., no

1ifrotf test performed.
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New Tendons

The new tendons selected for visual inspection for this
sixth six=month interim surveillance pericd are as follows:

Top Bottom

Circumferential Crosshead Crosshead Lorgitudinal
Cl 14.] TORM] BOLM3 vi-é Vi-18
M 14.1 BIRMI V-5 vi-19
CO 14.! BORMS Vi-$ VM-1§
€l 16.1 BOLLS vi-=it vi-23
M 16.1 BILLY Vi=1l2 VmM-24
€0 16.1 BIRLA WM=12 VI-2%
o VI-13 WK=25
€l 7.2 vi=i¢ VI-30
M 7.2 VM=14  YM-3]
€0 2.2 v0-14 VI-3%
c! 8.2 vi=1l5 VI-4&2
M 8.2 vi-1é VM=42
€0 8.2

A summary of the ‘atest surveillance information gathered
during this sixth six-month interit. visual-surveillance
period for each ena of each new tendon is presented in Table
2.1*2. Those tendon ends surveilled for the first time
since original finstallation in the year 1970 are noted in
the tadble,

The number of new tendons for visual inspection of each
tencon type observed with noneffective wires are as follows:
wo(2) out of thirteen(l3) new circunferential, zere(0) out
of one(l) new top crossnead, two(2) out of six(6) new Dottom
crosshead ang  four(4) out of twenty-four(24) new
longitudinal, The actua! numder of noneffective u'res
observed in each of these tendons 1s given in Table 2.1-2.

Qut of the total of forty=four(44) new tendons for visua)
inspection, thirty=three(33) have had at Teast cne previous
surveillance on at ‘east one end since March 1984 (the date
of discovery of the tengon corrosion problems). Out of
these 33 previously=surveilled new tendons, none have shown
any increase in the number of noneffective wires. Based
wpor this lack of increase in the number of 7oneffective
wires, there is no ingication that corrosion s continying
in any of these tengons
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NEW TENDONS
LATEST SURVEILLANCE TNFORMATION SUMMARY

Tendon No. Number of
(Number of Tendon  Suyrveillance Sury. Noneffective Lifeoff
Orig. Wires) End(l) __ Date  Type(2) Wires Load (kips)(3)
€l 141 1 05/11/88(4) L 1 1226
(152) 111 05/23/88(4) L 0 120%
M 14.1 ! 05/10/88(4) L ! 122%
(152) 11i 05/23/88(4) L 0 1196
€O 14.1 1 05/11/88(4) 1 1176
(152) 11l 05/23/88(4) 0 1200
¢l 16.1 l 05/13/88(¢) L 0 1378
(16%9) 111 05/25/88(4) L 0 1370
™ 16.1 I 05/13/88(4) . 0 1378
(169) 111 05/25/88(4 L 0 1262
CO 16.1 1 05/13/88(4) L 0 1574
(1€%) 111 05/25/88(4) v 0 N/A
o IV 08/05/88(4) L 0 1181
(152) vl 04/07/88(4) L 0 1174
el 7.2 Iy 05/04/88 L 0 1206
(152) Vi 04/07/88(4) L 0 1213
’“ 7 - I‘ : ’V He - D 119:
{182) Vi 04/07/88(4) L 0 1170
C0 7.2 1y J4/28/88(4) L 0 1138
(152) V! 04/07/88(4) L 0 1188
Cl 8.2 Iy 04/27/8% &) L 0 1240
(152) vl 04/ ,/88(4) L 0 1234
™ 8.2 IV 04/27/88(4) L 0 1170
(1%2) V1 04/06/88(4) L » 1222
CO £.2 Iy 04,27 /88(4) L 0 1169
(1%2) V1 04/06/88(4) L 0 1186
TORM) 111=1¥ 6/02 /88 V # N/A
169) Vi® o] 15 28 ¥ 0 N/A

(continued next page)
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NEW TENDONS
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SURVEILUANCE TNFORMATION SUMMARY

LATEST
Tendon No.
(Numper of Tendon
Orig. Wires) End(i)
BOLM3 I11-1v
(169) vi-l
EBIRM3 I11-1V
(1€9) Vi=!
20RME I11=1V
(16%9) Vi=l
BOLLS 11=-111
(16%) V=V1
BILLS 11=11!
(16%) VeVl
BIRLS 11=111
(169) VeVl
V1=4(169) Tor
Vie=5(169) Top
vi-9(169) Top
Vi=10(169) Top
V1-120169) Tor
VM=121169) Top
Vi=13(169) Top
VI=14(169) Top
W=-14(165) Top
VO=14(163) Top
Vi=15(1€9) Tep
VI-16(16%) Top

Surveillance Surv,
__Date  Type(2)
03/15/88 v
03/13/88 Vv
03/15/88 v
03/13/88 v
03/14/88 v
03/13/88 V
03/12/8F v
03/13/88 p
03/12/88 v
03/12/88 V
03/13/88 V
03/13/88 ¥
03/27/88 v
03/27/88 V
03/30/88 N
03/28/88 V
03/28 788 L
03/28/88 V
03/28/88 b
03/28/83 Vv
03/2%,88 v
03/28/88 b
03/29/88 V
03/25/88 v

Number of
Noneffective Liftoff
Wires Lead (kips)(3)

1* N/A
0 N/A
0 N/"
0 N/A
3@ N/A
n N/A
0 N/A
0 N/A
0 N/A
0 N/A
0 N/A
0 N/A
0 N/A
0 N/A
0 N/A
§e N/A
0 140,
0 N/A
0 1431)
0 NA
0 N/A
4" N/A
0 N/A
0 N/A

(continued next page)
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TABLE 2.1-2 (cont.)

NEW TENDONS
LATEST SURVEILLANEE TNFORMATION SUMMARY

Tendon No. Number of

(Number of Tendon  Surveillance Surv. Noncffective Liftoff
Orig. Wires) End(l) __  Date Type(2) wires Load (kips)(3)
Vi=18(169) Top 03/29/88 v 0 N/A
Vi=19(169) Top 03/29/88 v 0 N/A
VM=19(169) Top 03/29/88 v 0 N/A
VI=23(163) Top 03/29/88 v 0 N/A
VM=24(169) Top 03/29/88 v 0 N/A
vI-25(169) Top 03/30/88 v 0 N/A
VM=25(169) Top 03/30/88 v 0 N/A
VI=30(169) Top 03/30/88 N 0 N/A
VM=31(169) Top 03/30/88 v 0 N/A
VI=35(169) Top . 03730788 v " N/A
vi-42(169) Top 03/31/88 v 0 N/A
VM-42(169) Top 03/31/88 v NA

NOTES (by reference number):

1) Indicated by PCRV DbDuttress number. [f bDetween two Duttresses,
indicated Dy both nearest Duttress numbers., Longitudina' tendons
indicated by "Top" or "Bottom".

2) L Lifeoff ang visval inspection of anchor assembly and wire
bundle.

V: Visval inspection of anchor assemdly only,

3) N/A: Not applicable for a visuale=only survelllance; f.e., no

1ifeoff test performec
4) First surveillance since original imstallation in 1970,

" These numders of noneffective wires were igentified in previous
surveillance reports and have not changed.
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Of the eleven(ll) remaining new tendons for visuil
inspection with no previous surveillance record on either
end, al) of which are circumferential tendons, two(2) were
observed wiih noneffective wire(s): Tendons Cl 14.1 and CO
141, each with one(]l) noneffective wire on one end only,
These noneffective wire number: are well within L(he
surveillance results of noneffective wires found previously
in oether circumferential tendons.

The new=tendor observations during the sixth six=month
interim surveillance program peried continue t0 decmonstrate
that PCRV tendon covrosion 1s random in nature among the
tendons of each tendon tyne. The observations of the latest
new=tendon group also comtinue to  show that the
circumferential tendons have Deer  subjected to  some
corrosion, MUt not to the gereral exteat or degree of
seyerity oDserved previous1y for the Dottom <crosshead and
longitudinal tendons.

Lifeoff Testing
Control Tendons

The control tendon group for 1iftoff testing is that group
»f tendons which, once selected, remains constant ir
fdercity and quantity acuring each six=month period of the
interim surveillance program. The tendons chosen as control
tergons for 1iftoff testing, included in the control group
for visual inspection, were selected during the first six-
manth interim sur.eillance period and initially presented in
the January 1986 report. These 1iftoff contro]l tendons are
as follows:

Top Bottom
Circumferentia) Crosshead Crosshead Longitudinal
™ 1.1 TIRM2 BIRM4 VM=10
O 14.4 (lcad celd) vi-20
(M 16.3 YM=40

The most recent and historical measyred 1iftoff locads for
each of these 1iftoff control tendons is presented in Table
2.1=1. The locac cel) reacing curing the most recent lifroff
on Tendon BIRMS was 1266 kips, which compares favoradlv with
five previous readings of 1291, 1250, 1253, 1264 ang 1297
kips.
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The tendon 1iftoff loads measu.ed to date for the control
tendons, in all cases, continue to be well above the minimum
design loads for each tendon type as reported earlifer in
Letter P=84]135, dated May 7, 19F4. Moreover, the measured
1iftoff loads do not exhibit any trend towards significant
load relaxation or load loss. The gifferences in measured
1iftoff load values noted for each control tendon from one
11ftoff to the next are within an accentable and expected
range of measurement system inaccuracies.

New Tendons

As part of the PCRV tendon interim surveillance program
requirerents, a new tendon group 15 to De randomly selected
and 11froff tested during each eighteen(l8)-month program
periad. The new tendons selected for 1iftoff testing may de
included 1n any of the new tendon groups sylected for six-
month visual inspections during the .8-month period.

Lifeoff survefllance findings on the new tendons selected
for 11ftoff testing for the first 18-month pericd, covering
July 21, 1985, to Januvary 21, 1987, were reported ahead of
the committed schedule ‘n the tendon syrveillance report
submitted under Letter P-86463, cated July 18, 1986.

Liftoff surveillance findings on the new tendons selected
for 11ftoff testing for the second 18-menth period, covering
Janvary 21, 1987 to July 21, 1988, were also renorted ahead
of the committed schedule in the tendon surveillance report
submitted under Letter P-88002, dated January 8, 1988.

Under the current oprogram, the new tendons for lifroff
testing for the third 1E8-month interim surveillance period,
covering July 21, 1988, to January 21, 1990, will De
selected at a later date, with the report of the )iftoff

\

surveillance findings due January 21, 1990,
WORST=CASE TENDON SURVEILLANCES

As indicated ‘n Section 1.0, this repoit also covers the
findings of the fourth semiannual visual inspections
performed on the tendons from the worst=case tendon group.
This group consists of the following five(5) tendons:

worst-Case Tengons

€0 2.5
(™M 4.6
BILU3
8lLué
VM=-30




ro

ro
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A historical surveillance information summary including the
findings during this latest (fourth) semiannual period for
each end of each worst-case tendon is presented in Table
2.2+,

The number of noneffective wires has not increased in any of
the worst=case tendons compared to the numbers reported in
the previous three surveillance reports for the first,
second ana third semiannual worst-case tendon surveillance
periods. Furthermore, there has been no increase in
noneffective wires in the worst=case tendons for a period of
at least three years (except for Tendon CM 4.6, first
surveilled in March 1986) which continues to cemonstrate
that the corrosfon rate s at a very low or nonexistent
leve! in these tengons. This remains a favorable sign with
respect to al) other PCRV tendons which currently exist in a
substantially lesser-corroged state.

Tenaon CM 4.8

A fuil chronologica) summary of events relative to Tenacn CM
4.6 was presented in the surveillance report cated July 1987
(P=87234). As indicated in that report, a fluorescent dye
was investigated for its use in the System 46 PCRV !iner
cooling water system as a means of determining whether
System 46 water is the scurce of water buildup in Tendon (M
4.€. As a resylt, a red fluorescent dye was added to tne
System 46 water on September 3, 1987.

A visya) surveillance of Tenden (M 4. & was performed on July
23, 1988. As shown in Table 2.2¢1, no increase in
noneffective wires was observed. Approx mately one=thirg
guart of water was arained from the tendon. This six=month
accumulation is the same as the oprevious six=month
accumylation as reported fn the last (January 1988)
surveillance report.

An analysis of the latest water sample from the tendon shows
ne conclusive trace of the flyuorescent dye added to System
46 .

The wuse of this particular red fluorescent aye will be
discontinued because its detection separate from other color
wavelengths 1im the tencon water sample s uncertain (due to
d "masking" effect) anc i1t takes consicderable man-hours 1o
prepare the dye for injection and requires 1injection
approximately weekly. A search has begun for a different,
nopefully more effective, tracer ingredient for acdition co
System 46 cooling water regquiring less preparation time.




Tendon No.
(Number of

TABLE 2.2~]

WORST=CASE TENDONS
HISTORICAL SURVETLLANCE INFORMATION SUMMARY
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Tendon

Orig. Wires) End(l)

Surveillance

Date

co 2.8
(169)

. 4
»
o

e e e e

v
V

Dl e

D e e )

.
-

v

J

.

. -

..
- -l

e I e e I e
LN I I R N

-—

B e B e B b b

D B

03/11/88
09/30/87
05/26/87

11/
07/

06/

03/
09/
08/
11/
07/
06/

07/
11/
08/
11/
06/
04,

07/

117

08/
11/
06/
04/

03/

11/
2/

05/
03/
08/

14/86
22/86
14/84

11/88
30/87
26/87
14/86
ol /86
14/84

87
/86
‘86
/86

/88
/87
/87
/86
/86
/86

“~d B Lo

CO PO s PO MO re
o O e

ra raro
“~d B L

-

ra»

. = }
oy o

/88
06/87
20/87

'14/86

15/86
16/8%
IR L

Sury.

Type(2)

I Qo o« o

-

™ &f o« &8 &

T at 4 =

- -

k. 1 at T L -

Number of

Noneffective Liftoff

wires(3) Load (kips)(4)
16 N/A
16 NA
16 N/A
16 N/A
16 N/A
3 1285
b4 N/A
2 N/A
2 N/A
b4 N/A
b4 N/A
0 1327
20 N/A
20 N/A
20 N/A
e N/A
20 N/A
20 123%
0 N/A
0 N/A
0 N/A
0 N/A
0 N/A
0 N/A
18 N/A
18 N/A
18 N/A
1 N/A
18 1016
16 N/A
15 97%

(continyed next page)
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TABLE 2.2-1 (cont.)

WORST-CASE TENDONS
HISTORICAL SURVEILLANCE INFORMATION SUMMARY

Tengon No. Number of
(Number of Tendon  Surveillance Sury. Noneffective Liftoff
Orig. Wires) End(l) Date Type(2) wires(3) Load (kips)(4)
BILUZ (cont.) 1IVsy 03/15/88 v 20 N/A
(169) Ivey 11706/87 v 20 N/A
IVev 03/02/87 v 20 N/A
Iv=y 11/14/86 v 20 N/A
VeV 05/16/86 L 20 1249
IVsy 03/16/8% Vv 20 N/A
Iv=y 08/14/84 L 12 1223
IVey 04/13/84 L : 1228
BILU4 1=11 03/16/88 v 26 N/A
(169) I=11 11/06/87 Y 4} N/A
1=11 02/20/87 v 28 N/A
1«11 08/11/86 L 2 1086
I=11 07/22/86 V 28 N/A
I-11 03/15/8% Vv b4 N/A
I=1! 05/15/8¢ L 17 1150
i=11 04/01/84 Vv 17 N/A
IVeV 03/15/88 V 3 N/A
1V=V 11706/87 v 3 N/A
V=V 03/02/87 Vv 3 N/A
V=¥ 07/22/8¢ '} 3 N/A
1V=y 03/15/8% v 3 N/A
V=V 05/15/84 L N/R 1140
V=V 24/01/84 Vv N/R N/A
VM= 30 Top 03/30/88 v ¥4 NA
(169) Tep 07/22/87 Vv a2 N/A
Top 02/11/87 v o2 N/A
Top 09/25/86 v 44 N/A
Top 06/ 16/86 L 2 1312
Top 01/17/8% v b4 N/A
Top 04/03/84 L 2! 1296
Top 03/29/84 V b4 N/A

(continued next page)
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TABLE 2.2+1 (cont.)

WORST-CASE TENDONS

HISTORICAL SURVETLLANCE INFORMATION SUMMARY

£:

Indicated Dby PCRV buttress numher, [f Detween two buttresses,

indicated Dy both nearest buttress numbers Longitudinal tendons

ingicated by "Top" or "Bottom"
Liftoff and visual inspection of anchor assembly and wire
bungle

V visval inspection of anchor assembly only,

N/R: Not reported

N/A: Not applicable for a visualeonly surveiilance; 1.e., 0o

i¥ £

test performed
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1t terefore cannot be concluded at this time whether or not
System 46 13 the source of the water drained from the tendon
tube. It 4s stil]l believed, as reported earlier, highly
unlikely that System 46 is the source and that, more likely,
the source 1s evaporation and recondensation of water from
low spots within the horizontal tendon tube itself.

As evidenced by a )iftoff test in Apri) 1986, Terden CM 4.6
is carrying effective PCRV prestress load and remains an
effective member of the tendon system,

SUPPLEMENTAL TENDON SURVEILLANCES

One(1) acditional tendon over and above the control, new and
worst=case tendon groups was surveilled during the past six-
month period. This tendon, BORLA (bottom crosshead), was
subjected to a visual surveillance on Doth ends. No
increase in neneffective wires was obDserved over previous
surveillances. (Note: PFrevious surveillance indicated
one(l) noneffective wire in one end eonly.)

COLLECTIVE TENDON SURVEILLANCE INFORMATION SUMMARIES
Tendons with Noneffective Wires

Table 2.4<] provides a complete summary of all tendon ends
surveilled through July 23, 1988 (the effective surveillance
cutoff gdate for this report), which have been observed with
noneffective wires, and the number of roneffective wires in
each. Table 2.4<] in this report 1s an update of Table 2.4~
1 from the January 1988 report (P-88002).

Since the January 1988 report, two(2) adaitional tendens
have Deen observed witn none‘fective wire(s): Tengons (I
14,1 ang CO 14,1, each with one(l) noneffective wire on one
end. Neither of these two tendons had a  documented
syrveillance prior to the January 1988 report since origina)l
installation in 1970.

Sixteen(16) tendons previously surveilled with noneffective
wires prior to the Januarv 1988 report were resurveilled
within the past six months; of these sixteen tendons, none
were oDserved with an increase in the number of noneffective
wires,
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To cate, 370 of the total 448 PCRY tendons have Deen
surveilled on at 'east one end since March 1, 1984, Of
these 370 tendons surveilled, a total of sixty-three(63)
tendons, or 17.0 percent, have been obDserved with one or
more noneffective wires each. These 63 tendons include
fifry-eight(58) tencons with seven(?) or fewer noneffective
wires each and only five(S) tendons with sixteen(l€) or more
roneffective wires each (these are the five worst=case
tendons of Section 2.2 of this report).

Tendon Survef)lance Historical Information

The PCRV  Tendor Surveillance Plan _‘~awings, showing
graphical ena views, with specific historical surveillance
information, of al) PCRV tendon ends, have Deen ypdated to
include all tendon surveillances through July 23, 1988,
These updated drawings, Numoers 1A through 10, are included
in Appendix A of this report. Reference the key on the
grawings for an explanation of the information provided for
each tengon end,

Number and Percentage of Tendons Surveilled To Date

Table 2.4<2 provides a complete summary of the number and
percentage of tendons of each type which have had a4 given
combination of 11ftoff and/or visua) surveillances performed
on them at least one time Detween March 1, 1984 (the
aporoximate start date of increased tendon survelllances),
ang Jyly 21, 1988 (the effective surveillance cutoff date
for this report). Table 2.4+2 15 & revised update of Table
S.4=1 of the January 1988 tendon surve'llance report
(P-£8002).

For the table count, mo tendon has Deen counted more than
once. A1) possible ena combimations of survetllance types,
including no surveillance, for any tendon are categorically
tabularized. Therefore, the total sum of survei)lances (arg
no surveillances) shown for gach tenden type (each column)
eguals the total number of tendons of that type in the PCRY.

As observec in Tadle 2.4-2, 370 of the total 448 PCRY
tendons, or B2.6 percent, have hac at least a visual
Inspection on at least one end at least one time since March
1, 1984 This 's an increase o .4 percent 1n tota!
tendons survellled since the last (Janvary 1988) tendgon
surveillance report
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The remaining accessible terdons not surveilled to date, all
of which are circumferential tendons, will %e inclucded in
the groups of new tendons for subseguent surveillance
parings until all accessible PCRV tendons have Dbeen
surveilled. The proposed revised surveillance schedule, as
outlined in Letter P=87234, would accelerate completion of
surveillance of all remarning accessible tendons without a
surveillance to date.
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