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U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Document Control Desk

Gentlemen:

SUBJECT: Grand Gulf Nuclear Station
Unit 1
Docket No. 50-416
License No. NpF-29

Determination of Operability for
"As Found" Conditions of Limitorque
M0Vs and Certain A0Vs per
Generic Letter 86-15

AECM-87/0016

References:

1) AECM-86/0271, dated August 29, 1986; Environmental Qualification of
Internal Wiring of GGNS Limitorque Valve Operators

2) AECM-86/0293, dated September 19, 1986; Additional Information Concerning
the Environmental Qualification of GGNS Limitorque Valve Operators

3) AECM-86/0355, dated November 17, 1986; Raychem Shrinkable Tubing
4) AECM-86/0392, dated December 5,1986; Inspections at GGNS of Limitorque

Motor Operators
5) AECM-86/0400, dated December 18, 1986; Equipment Qualification,

Inspections of Air Operated Valves Actuator Wiring

In letters dated December 5, 1986 and December 18, 1986 SERI stated our
intent to conduct an evaluation for component operability and for 10CFR50.72
and 50.73 reportability on the "as found" condition of the GGNS Unit 1
Limitorque motor operated valves (M0Vs) and of certain air operated valves
(A0Vs). Attachment 1 provides the results of the evaluation conducted for the
Limitorque MOVs. Attachment 2 provides the results of the evaluation conducted
for the GGNS A0Vs.
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Based on the materials analyzed and the engineering evaluation conducted
for these valves and valve components, SERI concludes that the equipment
required to be qualified to 10CFR50.49 would have remained operable and is not
reportable under 10CFR50.72/50.73.

Yours uly,
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Attachment

/

cc: Mr. T. H. Cloninger (w/a)
Mr. R. B. McGehee (w/a)
Mr. N. S. Reynolds (w/a)4

Mr. H. L. Thomas (w/o)
Mr. R. C. Butcher (w/a)

Dr. J. Nelson Grace, Regional Administrator (w/a)
U. S. Nuclear Regulatory Commission
Region II
101 Marietta St., N. W., Suite 2900
Atlanta, Georgia 30323<
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DETERMINATION OF OPERABILITY OF LIMITORQUE M0V OPERATORS

I. BACKGROUND

In August 1986, MP&L (SERI) identified that six of seven NSSS scope of
Limitorque supplied operators on GGNS Unit i valves contained wiring and
terminal blocks with indeterminate qualification (see reference 1). Those
components where the qualification was not readily evident were replaced
and the valves were returned to operation. The removed components were
analyzed and through subsequent engineering evaluations, SERI determined
that these valves would have remained operable (see reference 1).

As committed in references 1 and 4, MP&L (SERI) began a thorough
inspection and replacement program during the first refueling outage for
internal components where qualification was indeterminate. The scope of
the inspections involved 254 Unit I Limitorque valve operators which are
presently contained on the GGNS Environmental Qualification Equipment
list.

II. INSPECTION RESULTS

Inspections on each of the 254 valve operators were conducted using
checklists which required inspection and potential replacement of internal
wiring, terminal blocks, limit switch rotors, limit switch finger bases,
and torque switches. The replacement program was conservative in that if
component qualification or condition (e.g., limit switches, torque
switches, and terminal blocks) could not be readily determined, the
component was replaced with a qualified component.

Based on the inspection and replacement program the following results
were obtained:

o Of the total 254 operators inspected, 130 valve operators had either
wiring or other components that were replaced to allow further
engineering evaluation.

o A total of 427 wires which could not be readily identified were
removed from the valve operators. From the population of wires
examined, 14 categories of wire types were determined (e.g., color,
manufacturer, wire size, wire code, etc).

o Checklists were completed for all operators inspected including a
notation of wires removed from the valve operators. Wiring and other
components were bagged, decontaminated (if necessary) and sent to
SERI Nuclear Plant Engineering (NPE) for evaluation. The checklists
were received and evaluated by NPE. However, 22 of the 427 wires
were unaccounted for. Therefore, these wires were not available for
examination in the engineering evaluation phase.
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o 46 operators contained limit switch finger bases, rotors, and torque
switches with varying degrees of surface cracks that were removed for
further inspection.

o 16 operators had terminal blocks that were removed due to their
qualification status not being readily evident. Of these only two
models of termiral blocks (KULKA 672, KULKA 622) were removed from
the valve operators.

III. ANALYSIS OF WIRE TYPES AND PHEN 0LIC CRACKING
4.

A representative sample of each of the 14 wire types were sent to a
materials analysis finn for insulation material determination. Based
on material identified further evaluation of the wiring could be conducted
to determine the wiring's environmental limitations. The 14 wire types
were determined to consist of one of three materials: 1) ethylene,2)
polyvinyl chloride (PVC), and 3) silicone rubber. The predominate
material of the 14 wire types was PVC which has the higher' radiation
tolerance. Only 6 of the wires evaluated contained ethylene insulation
and only one wire was silicone rubber whose qualification was not readily
evident. The remainder of the wires was either fully qualified wire, PVC,
or heater leads (which serve no safety function).

Samples of the limit switch finger bases and rotors and torque switches
which exhibited surface cracks in the phenolic material were sent to
Limitorque Corporation for analysis. Limitorque Corporation concluded
that the limit switch finger bases, torque switches, and some of the
limit switch rotors exhibited surface cracking due to post mold shrinkage.
This type of cracking is superficial and would not affect environmental
qualification or valve operability.

Three limit switch rotors were unaccounted for and were not available for
evaluation. Three rotors were also broken during removal of the rotor
from the base. Breaking of the rotors is attributed to the increased
force required for removal of the retaining pin during maintenance due to
resistance of the pin. However, based on engineering review of the
description of the cracks on these six rotors as documented in the valve ,-
checklists, it is believed that these cracks were of similar nature to the
surface cracking from post mold shrinkage.

IV. VALVE OPERABILITY EVALUATION

The determination of valve operability addressing concerns with internal
wiring was performed based on the three following considerations:

1) The radiation threshold and thermal limits for the wire insulation
material was determined from available industry test data and was
compared to the postulated environments that the valve operator would
experience post-LOCA.

2) The insulation material type was compared by similarity analysis to
a material type for which GGNS has qualification documentation
through environmental testing.
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3) The period of time the valve was required to function within the
accident for safe shutdown was applied, as appropriate, to reduce
the total integrated dose the valve would have experienced to
determine operability.

Based on the above considerations for internal wiring, SERI has determined
that those valves required to function in accordance with 10CFR50.49 would
have remained operable.

In consideration of the 22 wires not evaluated in the results, SERI
established a confidence level using Mil-Std-105D of greater than 99% that
wires of a different material composition would not erist (i.e., a

,

material not already evaluated and considered in this operability
assessment). SERI also established a confidence level of greater than 98%
that the wire type would be PVC. Therefore, the 22 wires unaccounted
for would not be expected to change the results of the engineering
evaluation.

The SERI determination of valve operability for surface cracking in thes

phenolic material on the limit switch finger bases and rotors and torque
switches was based on the Limitorque Corporation determination that the
cracking was due to post mold shrinkage and that this condition would not
affect the valve function post-LOCA.

The approach to determining valve operability for the terminal blocks
' was the same as that discussed in AECM-86/0293 (reference 2) for the

previous KULKA 672 terminal blocks found in the original 6 of 7 NSSS
supplied valves. This operability determination was by similarity
analysis to a qualified terminal block series and on the NRC published
report (NUREG/CR-3691) for terminal block failure modes.

Specific documentation of the evaluation results for each valve is
retained in the GGNS Environmental Qualification Central Files.

V. CONCLUSIONS
t

As a result of the analyses conducted and the engineering evaluations
performed for the valve component "as found" in GGNS Unit 1, SERI
concludes that the equipment in question would have remained operable.
Therefore, SERI does not consider the "as found" condition of the
Limitorque operators to be reportable under 10CFR50.72/50.73.
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DETERMINATION OF OPERABILITY OF CERTAIN GGNS
AIR OPERATED VALVES

I. BACKGROUND

During the first refueling outage at Grand Gulf Nuclear Station (GGNS),
special environmental qualification inspections were conducted with
regard to Raychem splices and Limitorque operators. Inspection results,
actions, and evaluation status were provided to the NRC in MP&L (SERI)
letters dated November 17, 1986 (reference 3) and December 5, 1986
(reference 4).

As part of the Raychem inspection effort, random splice samples including
wiring were removed during splice rework. The splice samples were removed
from actuators associated with the air operated valves (A0Vs). An
engineering review of these samples revealed that the environmental
qualification status of certain wiring could not readily be established.
As a result of the discovery of this wiring, MP&L (SERI) elected to
perform further A0V actuator wiring inspections prior to plant restart.
The scope of the inspection included 99 Unit 1 A0Vs which require
environmental qualification for compliance to 10CFR50.49.

II. INSPECTION RESULTS

Inspections on each of the 99 Unit 1 A0V actuators were conducted using
checklists which identified the need to inspect and potentially replace
internal actuator wiring. Similar to the wiring replacement program
conducted for the Limitorque operators, the A0V program was conservative
in that if the qualification status of the wire could not be readily
determined by the technician, the wire was removed and replaced with
qualified wire from stock.

Based on the inspection and replacement program, the following results
were obtained:

o Of the 99 A0Vs inspected,19 actuators contained wiring that was
replaced where qualification could not be readily determined. Wiring
was removed and replaced in both the solenoid circuits and the limit
switch circuits of the actuator, as necessary.

o A total of 98 wires were removed for further inspection and
evaluation. The wires were received, reviewed and categorized into 8
wire types (e.g., color, manufacturer, wire size, wire code, etc.).

III. ANALYSIS OF WIRE TYPES

Similar to that conducted for the MOVs, a representative sample of the 8
wire types were sent to a materials analysis firm for insulation material
identification. As a result, the insulation material of the 8 wire types
were determined to consist of 2 material types: 1)ethyleneor2)
polyvinylchloride(PVC).
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' IV. VALVE OPERABILITY EVALUATION

The determination of valve operability for the "as found" condition of
the A0V internal wiring was performed based on the two following

1

considerations.
,

1) The environmental limitations for the wire insulation material was;
: determined from available industry test data and was compared to

the environmental conditions that the valve actuator would experience !

post-LOCA. Even though the limit switch wiring does not adversely;

! impact valve operability, this wiring was also reviewed for potential
a insulation failure.
; i

2) The insulation material type was compared by similarity analysis to
a material type for which GGNS has qualification documentation
through environmental testing.'

! Based on the above considerations for the wiring in each of the 19 A0V
: actuators, SERI determined that the wiring insulation would not have
| failed and the valves would have remained operable in their "as found"
j condition.
;

i Specific documentation of the evaluation results for each valve is '

1 retained in the GGNS Environmental Qualification Central File.
:
2 V. CONCLUSION j
i

: As a result of the analyses conducted and the engineering evaluations
i performed for the valve wiring "as found" in GGNS Unit 1, SERI concludes :

'

|
that the equipment in question would have remained operable. Therefore,
SERI does not consider the "as found" condition of the A0V actuators to bei

j reportable under 10CFR50.72/50.73. |
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