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LU. S. Nuclear Regulatory Commission
ATTN: Document Control Desk

' Washington, D. C. 20555

Gentlemen:

V0GTLE ELECTRIC GENERATING PLANT'
SPECIAL REPORT

CONTAINMENT TENDON SURVEILLANCE DEFICIENCIES-

In accordance with the requirements of the Vogtle Electric Generating Plant
-Technicalc Specification 3.6.1.6, action statement b, Georgia Power Company
submits the enclosed Special Report concerning ccatainment tendon surveillance
deficiencies.
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Sincerely,

W' h
W. G. Hairston,.III

WGH,III/NJS/gm

Enc 1osure: Special Report 50-424/1989-003
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Mr. S. D. Ebneter, Regional Administrator i
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ENCLOSURE

V0GTLE ELECTRIC GENERATING PLANT - UNITS 1 AND 2
SPECIAL REPORT 50-424/1989-003

A. RE0VIREMENT FOR REPORT

This report is submitted pursuant to Technical Specification 3.6.1.6, action
statement b. This action statement contains the following requirements: 1

"With the indicated abnormal degradation of the structural integrity other
than ACTION a. at a level below the acceptance criteria of Specification
4.6.1.6, restore the containment (s) to the required level of integrity or
verify that containment integrity is maintained within 15 days; perform an
engineering evaluation of the containment (s) and provide a Special Report to
the Commission within 30 days in accordance with Specification 6.9.2 or be
in at lease HOT STANDBY within the next 6 hours and in COLD SHUTDOWN within
the following 30 hours. The provisions of Specification 3.0.4 are not j
applicable. " ;

,

'

L
| During performance of the combined Unit I third year / Unit 2 first year. !
' tendon surveillance, three tendon grease deficiencies were discovered which

necessitated entry of the above action requirements. The first deficiency
involved a discovery that Unit 1 vertical tendon V35-77 had a sheathing

,

| filler grease void in excess of 5% of the net duct volume. The second
, deficiency involved a discovery that grease leakage occurred during_the
! regreasing of Unit I horizontal tendon H-6. The third deficiency involved a
L discovery of grease leakage on the exterior surface of the Unit 2
! containment. It was determined that these deficiencies did not meet the !

i acceptance criteria of Specification 4.6.1.6.1.d which requires in part that 1
the operability of-the sheathing filler grease be assured by verifying that'

no voids in excess of 5% of the net duct volume exist and that greate
.

ileakage is not present on the exterior surface of the containment.

B. SUMMARY OF REGREASING OPERATION DURING THE TENDON SURVEILLANCE

|; For horizontal tendons, hot grease is pumped in one end of the tendon until
grease exits the opposite end. If no grease exits, the pumping operation is ,

transferred to the other end of the tendon. For vertical tendons, hot
grease is pumped in one end of the tendon until grease exits at the high
point vent on top of the containment dome. Then the pumping operation is
transferred to the other tendon end, and hot grease is again pumped in until
it exits at the high point vent. If no grease is emitted at the dome when
pumping from either, or both ends then grease is poured (or pumped if
necessary) into the high point vent to completely fill the void. Pumping
pressure is limited to 150 psig on vertical tendons and 100 psig on
horizontal tendons to prevent sheathing damage. The void is calculated by
taking the total grease added, subtracting the total grease removed, and
dividing by the net tendon duct volume.
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m ENCLOSURE (CONTINUED)

J SPECIAL REPORT 50-424/1989-003
:

C.. DETAILS OF DISCOVERED DEFICIENCIES

On 10-30-89, during the regreasing operation of the surveillance for Unit I
vertical tendon V35-77, tendon end 35 received 1.5 gallons of grease while
holding the pumping pressure at 150 psig for one hour. No grease was
emitted from the high point vent. Then the pumping operation was
transferred to tendon end 77 which received 56.65 gallons of grease. Grease
was emitted from the high point vent when pumping from this direction and

- the pumping operation was ceased. Subsequently, 8.5 gallons were injected
at the high point vent which completed the regreasing. operation. A
calculation of the grease void (see attached Table 1) indicates that a 8.8%
grease void had existed prior to performance of the surveillance; therefore,
the 5% acceptance criteria of specification 4.6.1.6.1.d was exceeded.

On 10-31-89, during the regreasing operation for Unit I horizontal tendon
H-6, it was recognized that an excess amount of grease was being injected
into the tendon. The regreasing operation was stopped after 61.5 gallons of
grease (equivalent to 16.1% net duct volume) had been injected. An exterior
containment. inspection found grease running down the containment side wall
of Auxiliary Building Room C133 (level C of the Auxiliary Building). A
containment entry was made to inspect the containment liner plate. Levels B
& C were inspected and no damage was found. A review of design drawings
indicated ~ that a low point sheathing drain for tendon H-6 was located at the
point of grease entry into Auxiliary Building Room Cl33. Fire-proofing foam
was removed from a 51/2" gap that exists between the containment wall and
the ceiling for Room C133. Upon removal of this foam, the piping for three
tendon drains that extend into this gap was found damaged. Each of these
lines appeared to have been broken off either at or before the pipe end cap.
Further pumping was performed for tendon H-6 and it was verified that the
leakage did occur from the drain lines. Each of.these lines was
subsequently repaired and capped and the regreasing of tendon H-6 was
completed.

On 11-07-89, prior to performing any regreasing for the Unit 2 tendon
| ' surveillance, it was discovered that grease leakage had occurred from two

points on the containment side wall of the Fuel Handling Building
encapsulation vessel room. Approximately one quart of grease was found to
have leaked from one point and approximately two gallons from the other

L point. A containment entry was not made to inspect the containment liner
plate since the leakage did not occur during a grease pumping process and,

L therefore the possibility of damage to the liner plate did not exist. The
grease leakage points will be cleaned up and monitored for further leakage.I

;
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ENCLOSURE (CONTINUED),

SPECIAL REPORT 50-424/1989-003
,

D,- GGINEERING EVALUATION

The procedure used by the Georgia Power Company Construction Department for
installing the tendons assured a high degree of corrosion protection for the
tendons. The tendons were handcoated with Visconorust 2090 P-4 as they were ,

pulled into the sheathing. Additionally, the tendons were handcoated with a
-temporary corrosion preventive material at the factory. Durir:9 the greasing
procedure, vents were opened to allow the release of air bubbles. Hot
grease was pumped until a clear flow of grease was observed exiting the
appropriate vent. Inspections were made to identify any grease leakage
which might occur from the tendon duct. This process ensured that the
tendons originally received a thorough coating of grease.

Visconorust 2090 P-4, which is manufactured by the Viscosity 011 Company,
provides an effective barrier to moisture and air which retards the effect
of a corrosive atmosphere. The grease provides a protective film which is
not easily penetrated by free water and which has a reserve alkalinity for
long term acid neutralization. The film aids in retarding corrosion
introduced by water soluble ions from chlorides, nitrates and sulfides.
During performance of the combined tendon surveillance, grease samples were

.

taken from each of the selected tendons. These samples are being tested to
determine the reserve alkalinity of the grease. Test results are expected
at the end of December,1989. If the test results are not satisfactory, a
supplemental report will be submitted to the NRC.

While a broken drain line was discovered for tendon H-6, it is noted that
the grease void for this tendon was found to be only 2.4% of the net duct
volume after accounting for the grease that leaked from the broken drain
line. Due to the consistency of Visconorust 2090 P-4, grease leakage from a
broken, or uncapped, tendon drain line would not occur unless internal
pressure existed in the tendon duct. No evidence was found to suggest that
grease leakage had occurred (prior to the leakage which occurred on
10-31-89) from either of the 3 tendon drain lines which were discovered
broken. This suggests that these tendon drain lines were damaged sometime
after the initial greasing operation for the associated tendons. This also,.

| suggests that the operability of the sheathing filler grease for the other
two tendons associated with these broken drain lines has similarly not been
impacted.

Based on the elevation of the leakage points and the quantity of grease that
had leaked into the Fuel Handling Building encapsulation vessel room, it is

; felt that this grease is coming from two vertical Unit 2 tendons. The
| quantity of grease leakage so far is insignificant (less than 0.5% of the

net duct volume); therefore, no immediate action is considered necessary. j
Monitoring of these leakage points will continue and additional grease will ;,

L be injected into the associated tendons if the cumulative leakage approaches '

l the grease void acceptance limit of 5% of the net duct volume.

l
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ENCLOSURE (CONTINUED)

SPECIAL REPORT 50-424/1989-003

There are several major factors that could have contributed to the grease
void for tendon V35-77 exceeding 5% of the net duct volume:

11 'Visconorust 2090 P-4 has a coefficient of expansion which yields an
expansion of about 1% per 20 F. Initial filling temperatures of the
filler material can average 180 F. Cold weather conditions can cool the
filler material to 40 F, giving a contraction of 7% of the net duct
valume.

2. Calculated voids between the strands which comprise the tendon ' bundle
are approximately 3% of the net duct volume. If during the initial

filling operations the tendon bundle is cold (ambient temperature of 65
F) and, as the filler material is pumped into the sheathing void, it
solidifies on the surface of the tendon bundle, ~small voids will be left
between the strands. During the regreasing process (of the tendon
surveillance) hot grease is again pumped into the tendon sheathing. As

,

this hot grease comes in contact with the cool grease around the tendon
and warms it, it is likely that the grease will enter the tendon bundle
voids. This migration could also occur at other areas such as where
tendon strands are' in close proximity of the tendon sheathing.

3. Characteristics of the initial filling method may induce air entrapment
into the filler material. Pumping operations can introduce air into the
filler material and may add up to as much as 2% of the net duct volume.

During performance of the combined tendon surveillance, the end anchorages
of the selected tendons were inspected for corrosion, grease coverage, and
-anchorage cracking. No corrosion or other problems were evident. For Unit
1, lift-off testing was performed for each selected tendon and the-lift-off
forces were found to be above the prescribed lower limits. Also, a strand

f was removed from a Unit I vertical and a Unit I horizontal tendon for visual
inspection and tensile testing. Visual inspection found the removed strands
to be free of corrosion or cracks. Tensile test results for strand samples
are expected by the end of December, 1989. If the test results are not

,.

i satisfactory, an additional report will be submitted to the NRC.

E. CONCLUSION

p
; Based upon the inspections performed for lift-off force, corrosion,
L characteristics of the grease, the construction process used to initially

fill the ducts, and dimensional tolerances used in calculating the net duct
volumes, it can be concluded that the grease is providing adequate corrosion
protection and that no abnormal degradation has occurred for any of the !

E tendons inspected (including tendons V35-77 and H-6). The containment 1
,

integrity has not been adversely affected by the discovered deficiencies. I
1
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UNIT 1 - THIRD YEAR TENDON SURVEILLANCE
>

SPECIAL REPORT 50-424/1989-003 (CONTINUED).
J

'
TABLE 1>

g
Tendon 35-77 Reareasina

Description Grease Grease Comments
Removed Injected
(Gallons) (Gallons)

Tendon End #35 2 1.5 No grease emitted from.
dome high point vent.

,

! Grease held at 150 psig
for one hour as required
by procedure.

w Tendon End #77 14' 56.65 Grease pumped thru to
dome vent.

High Point Vent 0 8.5 Grease injected at 50
psig. ;

Tendon 35-77 Grease Void ' Calculation

VOID = Grease In.iected - Grease Removed
| Net Duct Volume
|~

L V0ID = 66.65 Gal . - 16 Gal .
575.6 Gal.

VOID = 8.8%
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