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The enclosed report presents anu discusses the findings of the fourth
six=month interim tendon surveiliance nrogram period. The findings
of the third six-month interim surveillance period were reported and
submitted unger the Reference (1) lntter.

The submittal of the enclosed report fulfills the fourth semfannual
commitment of Reference (2), Item 2.

With regard to the concerns of the NRC staff as presented in the
safety evaluation enclosed with the Reference (3) letter, the
following points are summarized from the enclosed tendon surveillance
report:

* The discoloration observed on certain tendon parts fs
superficial, surface corrosion. This superficial type corresion
has an insignificant effect on the overall structural strength
and integrity of the part involvea.

* By way of the Rererence (4) letter, PSC established a commitment
to visually inspect Tendon CM 4.6 on a semiannual Dasis along
with four other "worst-case" tendons.

¢ Although ft 1s stil) considered that the most 'fkely source of
the water in Tengon CM 4.6 was exterior to the PCRV entering by
way of the breached O-ring seal discovered in the tendon end cap,
PSC is currently investigating the possibility of adding a
traceable ingredient to System 46 (liner cooling water) which may
allow positive fdentificaticn or elimination of System 46 as the
source.

New Proposal for Revised Iaterim Tandon Surveillance Program

The current interim surveillance program requirements, as initfally
outlined in the Reference (5) letter and described on Pages 2-4 of
the tendon surveillance report anclosed with the Reference (6)
letter, are summarized below. Also summarized are the current
requirements for surveillance of the worstecase tendon group
(consisting of five tendons), as initially proposed in the response
to Question I1.1 in the Attacnment to the Reference (4) letter.
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CURRENT TENDON SURVEILLANCE PROGRAM

Tendon Surveillance

Time Cycle Group Tenaons I[ncluded
Crosshead
Circunferential Top Bottom Longitudinal

6 months Control Tendons for 3 1 2 6
Visual Inspection

6 months Control Tendons for 3 1  1(load 3
Liftoff Testing cell)
(fncluded in visual
group)

6 months New Tendons for Visual 13 1 6 24
Inspection

18 months New Tendons for Liftoff 13 1 3 12

Testing (may be
incluged in 6=month
visual groups)

6 months worst=Case Tendons 5 tendons: VM=30, BILU3, BILU4,
(visual inspection) CO 2.5, CM 4.6

Reporting frequency for current
tenden surveillance program: Every 6 months (per Reference (2), Item 2)

In Tieu of the current surveillance program requirements summarized
aDove, a revised fnterim tendon surveillance program is proposed

beiow. Justification for this proposed revised program follows the
program description,
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PROPOSED REVISED INTERIM TENDON SURVEILLANCE PROGRAM

Tendon Surveillance

Time Cycle Group Tendons Included
Crosshead
Circumferential Top Bottom Longitudinal
12 months *Control Tendons for 3 1 2 6
Visual Inspection
12 months *Control Tendons for 3 1 1(lead 3
Liftoff Testing cell)

(included in
visual group)

12 months New Tendons for Visual **239(initfally) 1 3 12
[nspection **13(sub-
sequently)
24 months New Tendons for Liftoff 13 1 2 8

Testing (may be
facludea in 12-month
visual groups)

12 months worst-Case Tendons 5 tendons: VM=30, BILU3, BILU4,
(visual inspection) €0 2.5, CM 4.6

* The specific tendons making up the Control Tenden groups for the
proncsed revised program shall remain the same as in the current
program,

** 39 until all remaining accessible circumferential tendens without
4 surveillance on at Teast one end since March 1, 1984, have been
surveflled on at least one end, after which the required number
shal) grop to 13.

Reporting frequency for the p-oposed
revisel interir tendon surveillance program: Every 12 months

A1l criteria and conditions for the proposed revised interim
surveillance program other than those addressed above shall remain
the same as for the current surveillance program,

In the opinfon of Public Service Company of Colorado (PSC), the
pProposec revised interim tendon surveillance program, as presented
above, s justified for the following reasons:
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Favorable overall tendon surveillance results and conclusions to
date since March 1, 1984, as reported in the July, 1987, Tendon
Interim Surveillance Report submitted with this letter. These
surveillance results and conclusions are summarized here:

1) No new noneffective wires have been observed in any of the
cantrol tendons since the start of the interim surveillance
program in June, 1985.

2) Based on the control tendon program results to cate, the
rate of corrocion in the tandon system is extremely low or
nonexistent and of no immediate concern.

3) The tendon liftoff loads measured to date for the control
tendons, in all cases, continue to be well above the minimum
design ‘oads for each tendon type; moreover, the measured
1iftoff loads do not exhibit any trend towards significant
load relaxation or load loss.

4) Basec on the latest available 1iftoff loads. each of the
worst-case tendons provides effective prestress for the PCRY
with the measured lcad for each tendon above minimum design
load.

5) Based wupon a lack of increase in noneffective wires in the
worst-=case tendons, 't 1s evident that the rate of corrosion
has subsided to a very low level in these tendons. This is
3 significant and favorable sign with regard to all other
lesser=corroded FCRV tendons.

6) Of 313 total tendons iftoff tested on at least one end
since Marcn 1, 1984, representing 6%.9 percent of all 448
PCRV tendons, all possess load significantly above the
minimum required 'oaa for each tendon type.

7)  To date, 346 of the 448 PCRV tendons, or 77.2 percent, have
had a visual inspection on at least one end at least one
time since Marcn 1, 1984, Of these 346 tenaons, 141 tendons
have had a visual inspection on at ledast one end two or more
times.

8) Of the 346 tencons surveilled since March 1, 1984, 3 total
of S8, or 16.8 percent, nave been cbserved with noneffective
wires. These 58 tengons fnclude 53 tendons with only 7 or
less noneffective wires each ang only § ctendons with at
'east 16 noneffective wires each. No tendon surveilled to
cate (incluging the 5 worst-case tendons) possesses a number
of roneffective wires above the maximum allowable number
which would trigger a specific engineering evalvation.
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9) Of the total of 58 tendons observed with noneffective wires,
only 12 tendons have shown an increase in noneffective wires
between the first and latest surveillance dates for each
tenaon. It 4s PSC's conclusion that a significant
contribution to these increases in noneffective wires is
attributable to the increased stress induced during a
11ftoff and/or retensioning of the tendons, and not due
directly to corrosion alone. Based on this conclusion, the
increases 1in noneffective wires in these 12 tendons are
insignificant with regard to corrosion rate concerns.

10) Based upon (a) the lack of any 1?cr0150 in nonoffost1vo
wires due directly to corrosion alone since the “irst
surveillance date (March 1, 1984, or after) for each of the
12 tendens showing an increase (as concluded above), (b) no
increase in noneffective wires, as of the latest
surveillance date, in each of the remaining 46 tendons
observed with noneffective wires, and (c) zero noneffective
wires, as of the latest surveillance date, in each of the
remaining 288 tendons with at least one surveillance since
March 1, 1984, evidence continues to strongly suggest that
corrosion fs not continuing at any significant rate, if at
all, in a very high percentage (97 percent or better) of all
PCRV tendons.

11) From monthly tendon lcad cel! there continue to be no
signs in any of the load=-cell t ns of a general trend
toward any significant load relasation or load loss.

12) Tendon surveillance results continue to demonstrate that,
left in their present condition, gvery PCRV tengon will
Tikely maintair design effectiveness, i.e., the capadbi)ity
of sustaining load adove the minimum required load, for many
years to come,

B. With regard to the prodesed change 1n surveillance time cycles
from 6 months to 12 months and 18 months to 24 months:

1) It has become apparent based on surveillance results to date
that tha riate of tendon corrosion s slow erough in all
tenduns (1ncluding the worst=case tendons) that the proposed
‘h*crased time cycles are adequately sufficient o munitor
the rate.

2)  Tengen iftoff tasts should De kept to & minimum cue %O
safety considerations, personnel and plant  equipment,
related o handling of the tendom jack. Agditionally,
numerous tenson Tiftoff tests may be detrimental o the
tendons, especially those which are in a degraced condition,
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C. With regard to the proposed change in emphasis on which tendons
are surveilled (f.e., increese in circumferential tendens and
reduction 1n Tlongitudinal and bottom crosshead tendons for the
new=tendon groups):

') For circumferential tendons, since March 1, 1984:

a) 117 of the tota) 310 circumferential tendons have had
no 1iftoff test on at least one end.

b) 101 of the total 310 tendons have had no visual
inspection or 1iftoff test on either end.

¢) The revised program would accelerate the inspection of
circumferential tendons from 26 on an aonual basis to
39 unti) all accessible tendons have been surveilled on
at least one end. -

2) For bottom crosshead tendons, since March 1, 1984:

a) 18 of the total 24 bottom crosshead tendons have had at
least & visual fnspection on at least »ne end four(d)
or more times.

b) 24 of the total 24 tendons have had at least a visual
fnspection on at least one end three(l) or more times.

¢) 17 of the total 24 tendons have had a 1iftoff test on
at least cne ena two(2) or more times.

q) 20 ‘cf the total 24 tendons have had a 1iftoff test on
dt least one ena cne(l) or more times (the remaining
four(4) tengons are inaccessible for 1iftoff).

3) For longitudinal tendons, since March 1, 1984:

a4) 78 of the total 30 longitudimal tendons have had at
least a visua) inspection on the tap end ‘our(d) or
more times.

B) 89 of ne total 90 tendons have had at least a visua)
fnspection on the top end three(3) or more times (the
remaining tenaon is  inaccessible for visual
inspection).

¢) 76 of the total 90 tencons have had a 1iftoff test
one(l) or more times.



Attachment 1 to P-88300

P-87234 -8~ July 20, 1987

4) PCRV top-head activities on longitudinal tendons should be
kept at a minimum while the reactor is at power tc mitigate
possible accidental shutdown scenarios as a result of a
top-head annuiar snield plate being removed.

PSC proposes inftiation of the revised interim tendon surveillance
program as describea above following the submittal of the fifth(5th)
six=month interim surveillance report due Janus (1, 1988, uncer the
current six=month program. Based on this sta: .ate for the revised
program the first twelve-month revised pro. .m report would be due
January 21, 1989, with subsequent reports due every twelve months
thereafter. The revised surveillance program would continue unti)
such time as it f¢ deemed appropriate to rurther propose revision to
the program based on future surveillance results and trends.

In the Engineering Report attached to the Reference (7) letter, it
stated that PSC was contemplating the removal of one or two PCRV
tendens for the purpose of conducting additional investigations inte
alternative lomg=term corrosion arrest and protection methods. Also
indicated was tnat PSC would look intc the feasibility of developing
a new type of tendon load cell which could be installed on existing
tendons.

As 3 result of the very favorable overall tendon surve!llance
findings to date (as discussed starting on page 5 of this letter),
the need for removal of the two tendons is now questionable both from
a technical as well as an economical point of view. Therefore, PSC
has reconsiderea removal and replacement of any existing PCRV tendons
ang must defer the cecision to remove tendons based on the tendon
corrosion rate and cegradation experienced ‘n the future.

Please Gte aware, however, that twelve new replacement tendons have
been fabricated and delfvered, and that the process of tendon
replacement has baen considered to the extent that should any
unexpected serfous degradation occur PSC would be prepared to respond
to the situation 1n a timely fashion.

Likewise, progress has been made on a new type of tendon load cel)
with the decign, fabricatien and inftial off-site testing of two
prototype models. Additional on=site test programming anc ‘acilities
have not Deen developed for the prototypes at this time and PSC  hmas
placea an indefinite nold on this project.

PSC will continue <o monitor the condition of the PCRV tendens via
the tangon surve'llance program with the commitment <o rein‘tiate
work in  the areas of tendon replacement ang lcad cell development
should future survet)lance results and trends indicate the nesd.
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I[f you should have any aquestions concerning the current tendon

surveillance report or the proposal for a revised interim tendon

;:;v0111anco program, please contact Mr. M, H, Holmes at (303) 480-
0.

Very truly yours,

7

D. W. Warembourg, Manager
Nuclear Cngineering Division

OWW:TSE/mn
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