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INTRODUCTION

Equipment which is used to perform a necessary safety function must be
demonstrated to be capable of maintaining functional operability under all
service conditions postulated to occur during its installed life for the
time it is recuired to operate. This recuirement, which is embodied in
General Desian Criteria 1 and t cf Appendix A and Sections III, XI, and XVII
of Appendix B to 10 CFR 50, is applicable te equipment located inside as
well as cutside containment. Fore detailed requirererts and guidance
relating to the methods and procedures #or demer.strating this capability for
electrical equipment have been set forth in 10 CFR 50,49, "Environmea.tal
Qualification of Electric Eauipment Important to Safety for Nuclear Power
plants," NUREG-0588, " Interim Staff Position on Environmer.tal Oualification
of Safety-Related Electrical Equipment" (which supplements IEEE Standard
323 and various NRC Regulatory Guides and industry standards), and " Guide-
lines for Evaluating Environmental Qualification of Class IE Electrical
Equipment in Operating Reactors" (DOR Guidelines).

BACKGROUND

On February 8,1979, the NRC Office of Inspection and Enforcement (IE)

systematic evaluation program (SEP)) plants (except those included in the
issued te all licensees of operatino

IE Bulletin (IEB) 79-01, " Environ-
mental Qualification of Class IE Equipment." This Bulletin, together with
IE Circular 78-08 (issued on May 31,1978), reouired the licensees to
perform reviews to assess tbc adequacy of their environmental cualification
programs.

On January 14, 1980, NRC issued IEB 79-01B which included the 00R Guidelines
and NUREG-0588 as attachments 4 and 5, respectively. Subsecuently, on May
?.3,1980, Comissicn Memorandun and Order CLI-80-21 was issued and stated
that the D0R Guidelines and portions of NUREG-0588 fom the requirements
that licensees must meet regarding environmental qualification of safety-
related electrical equipment in order to satisfy those aspects of 10 CFR 50,
Appendix A, General Des.ign Criterion (GDC) 4. Supplements to IEB 79-01B were
issued for further clarification and dafinition of the staff's needs. These
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supplements were . issued on February 29, September 30, and October 24, 1980.

In addition, the staff issued orders dated August 29, 1980 (amended in
September 1980) and October 24, 1980 to'all licensees. The August order
required that the licensees provide a report, by November 1,1980, docu-
menting the cualification of safety-related electrical equipment. The
October order required the establishment of a central file location for the
maintenance of all equipment qualification records. The central file was
mandated to be established by December 1,1980. The staff subsequently
issued a Safety Evaluation Report (SER) on environmental qualification of
safety-related electrical equipment to the licensee on June 16, 1981. This
SER directed the licensee to "either provide documentation of the missing
qualification information which demonstrates that safety-related equipment
neets the DOR Guidelines or NUREG-0588 requirements or commit to a correc-
tive action (requalification, replacement (etc.))." The licensee was
required to respond tc NRC within 90 days of receipt of the SER. In
response to the staff SER issued in 1981, the licensee submitted additional
information regarding the qualification of safety-related electrical equip-
ment. This information was evaluated for the staff by the Franklin Research
Center (FRC) in order to: 1) identify all cases where the licensee's
response did not resolve the significant oualification issues, 2) evaluate

~

the licensee's qualification documentation in accordance with established
criteria to determine which equipment had adequate documentation and which
did not, and 3) evaluate the licensee's qualification documentation for
safety-related electrical equipment located in harsh environments required
for Titi Lessons Learned Implementation. A Technical Evaluation Report (TER)
was issued by FRC on December 28, 1982. A Safety Evaluation Report was sub-
secuently issued to the Arkansas Power and Light Company on January 26,
1983, with the FRC TER es an attachment.

A final rule on environmental qualification of electric equipment important
to safety for nuclear power olants became effective on February 22, 1983.
This rule, Section 50.d9 of 10 CFR 50, specifies the recuirements of elec-
trical equipment inportant to safety located in a harsh environment. In
accordance with this rule, equipment for Arkansas Unit 1 may be qualified to
the criteria specified in either the 00R Guidelines or NUREG-0588, except
for replacement equipment. Replacement equipment installed subsequent to
February 22, 1983 must be qualified in accordance with the provisions of 10
CFR 50.49, using the guidance of Regulatory Guide 1.89, unless there are
sound reasons to the contrary.

A meeting was held with each licensee of plants for which a TER had been
prepared for the staff by FRC in order to discuss all remaining open issues
regarding environmental qualification, including acceptability of the
environmental conditions for equipment avalification purposes, if this issue
had not yet been resolved. On April 26, 1984, a meeting was held to discuss
Arkansas Power and Light's proposed method to -resolve the environmental
qualification deficiencies identified in the January 26, 1983 SER and
December 28, 1982 FRC TER. Discussions also included Arkansas Power and
Light's general methodology for compliance with 10 CFR 50.49, and justi-
fication for continued operation for those equipment items for which
environmental qualification is not yet completed. The minutes of the
meeting and proposed method of resolution for each of the environmental
cualification deficiencies are documented in a August 6,1984 submittal

; from the licensee.
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EVALUATTON

The evaluation of the acceptability of the licensee's electrical equipment
environmental qualification progran is based on the results of an audit
review performed by the staff of: (1) the licensee's proposed resolutions I

of the environmental cualification deficiencies identified in the January |
26, 1983 SER and December 28, 1982 FPC TER; (2) compliance with the
requirements of 10 CFR 50.49; and (3) justification for continued operation
(JCO) for those equipment items for which the environmental qualification is
not yet completed.

proposed Resolutions of Identified Deficiencies

The proposed resolutions for the equipment environnental cualification
deficiencies, identified in the January 26, 1983 SER, and the FRC TER
enclosed with it, are described in the licensee's August 6,1984 subnittal.
During the April 26, 1984 meeting with the licensee, the staff discussed the
proposed resolution of each deficiency for each equipment item identified in
the FRC TER and found the licensee's approach for resolving the identified
environmental qualification deficiencies acceptable. The majority of
deficiencies identified were documentation, similarity, aging, qualified
life and replacement schedule. All open items identified in the SER dated
January 26, 1983 were also discussed and the resolution of these items has
been found acceptable by the staff.

The approach described by the licensee for addressing and resolving the
identified deficiencies includes replacing eouipment, performing additional
analyses, utilizing additional qualification documentation beyond that
reviewed by FRC, obtaining additional qualification documentation and
determining that some equipment is outside the scope of 10 CFR 50.49, and
therefore not required to be environmentally qualified, e.g., located in a
mild environment. We discussed the proposed resolutions in detail on an
iten by item basis with the licensee during the April 26, 1984 meeting.
Replacing or exempting equipment, for an acceptable reason, are clearly
acceptable methods for resolving environnental cualification deficiencies.
The more lengthy discussions with the licensee concerned the use of
additional analyses or documentation. Although we did not review the
additional analyses or documentation, we discussed how analysis was being

,

used to. resolve deficiencies identified in the FRC TER, and the content of
the additional documentation in order to determine the acceptability of
these methods. The licensee's eouipment environmental cualification files

will be audited by the staff during folla-up inspections to be performed by
Pegion IV with assistance from IE Headquarters and NRR staf f as necessary.
Since a significant amount of documentation has already been reviewed by the
staff and Franklin Research Center, the primary objective of the file audit
will be to verify that they contain the appropriate analyses and other
necessary documentation to support the licensee's conclusion that the
equipment is cualified. The inspections will verify that the licensee's
program for surveillance and maintenance of enviroamentally cualified
equipment is adequate to assure that this equipment is maintained in the as
analyzed or tested condition. The method used for tracking periodic
replacement parts, and implementation of the licensee's commitments and
actions, e.g., regarding replacement of equipment, will also be verified.

;
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Based on our discussions with the licensee and our review of its submittal,
we find the licensee's approach for resolving the identified environmental
qualification deficiencies acceptable.

Compliance With 10 CFR 50.49

In its August 6,1984 submittal, the licensee has described the approach
used to identify equipment within the scope of paragraph (b)(1) of 10 CFR
50.49, equipment relied upon to remain functional during and following
desipn basis events. The licensee states that the environmental effects
(including flooding) from all postulated design basis accidents (both inside
and outside containment) analyzed in Chapter 14 of the ANO-1 FSAR were
considered in the identification of safety-related electrical ecuipment to
be environmentally cualified. These accidents include LOCA's and the Main
Stean Line Break inside containment, and various High Energy Line Breaks
fuELE's) outside containment. Those systems recuired to perform the
following functions were first identified:

1 Detect the accident and initiate protective actions.

7. Carry out safeguards system action to mitigate the consequences of the
accident.

3. Shut the reactor down, maintain it in a safe shutdown condition, and
dissipate decay heat.

4 Provide essential auxiliary support services such as electric power,
cooline water, lborication, etc.

5. Maintain suitable enviornmental conditions for equipment operation
(e.g., puno room cooling).

,

All devices within those systens which are essential to achieving the above
functions were included on the EQ equipment list.

The licensee's approach for identifying equipment w!'hin the scope of
paragraph (b)(1) is in accordance with the requirements of that paragraph,
and therefore acceptable.

The nethod used by the licensee for identification of electrical eauipment
within the scope of paragraph (b)(2) of 10 CFR 50.49, nonsafety-related
electric couipment whose failure under postulated environmental conditions
could prevent satisfactory accomplishment of safety functions, is summarized
below:

1. In preparation of the EQ list, P&ID's were reviewed to select those. .

components considered essential without regard to any previous
designation such as "O - non Q".

2. The wiring diagrams (schematics) for each device identified as
described above were reviewed to identify any auxiliary devices within

i the circuitry of the required device whose failure to function due to
'

the postulated accident could prevent the proper functioning of the

_ _. _ _ _ _ . _
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recuired device. All such devices found were therefore considered
essential and included in the EQ list.

3. Auxiliary (support) systems were considered in the preparation of the ~

main list (e.g., lube oil, cooling water, etc.).

4. Nonsafety-related electrical circuits indirqtly associated with the
safety-related electrical equipment were corpidered by virtue of the
electrical design c*iteria used for ANO-1 including the use of industry
standards (e.g.,IEEE). The protection systems at ANO-1 conform to
IEEE 279 which includes consideration of protective and control systems
interactions, separation criteria, etc. Protection is further assured w
by proper design considerations such as use of protective fuses, relays ~

and circuit breakers,

5. All devices determined to be in a non-harsh environNent were checked to
ensure that supporting electrical equipment (handswitches;' terminal
boxes, motor control centers, etc.), were not located in a harsh
environment.

We find the meth-dology being used by the licensee is acceptable since it
',

provides reasonable assurance that equipment within the scope of paragraph
(b)(2) of 10 CFR 50.49 has been identified. -

With regard to paragraph (b)(3) # '' CF,! SU.A9, the 1:cansee st'ates that in
preparation of the mair. list, many ravir.a; (..ich p-ovided cont ol room
indication for post-accident monitoring were included on the list (10 CFR
50.49 Section b(3)). In addition, AP&L i currently addressing the
reouirements of Ry. Guide 1.97. It is e) .ected that additional
instrumentation (namely, cateoor) I and 2 equipment) requiring
environmental qualification will be identified as a result of this effort,
consequently, all such instrumentation .iill be demonstrated to meet the
environmental cualification reouirement as agreed to by the stdf and in
accordance with a schedule approved by che staff.

_ ,

We find the licensee's approach to identifying equipment within the scope of
paragraph (b)(3) of 10 CFR 50.49 acceptable since it is in accordance with
the requirements of that paragraph. N

x

Justification for Continued Goeration

The licensee has provided, in its August 6, 1984 submittal, justification
for continued operation addressing egch item of equipment for which the
environmental qualification is not yet completed (see enclosure foR the JC0
equipmentlist). *

-

We have reviewed each JC0 provided by the licensee in its Aucust 6,1984
_

submittal and find them acceptable since they are based on essentially the
same criteria that were used by the staff and its contra:: tor to review JCO's
previously submitted by licensees. These critcria, listed below, are also i

essentially the same as those contained in 10 CFR'50.49(i).
"

a. The safety function can be accomplished by some other designated -

equipment that is qualified, and failure of the principal equipment
>.
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as a result of the harsh enviro'nment will not degrade other safety
functions or mislead the operator.

b. Partial test data that does not demonstrate. full qualification,
but provides a basis for concluding the equipment will perform its
funct4cn. If it can not be concluded from the available data that
the equipment will not fail after completion of its safety function,
than that failure must not result in significant degradation of any
safety function or provide misleading information to the operator.

c. Limited use of administrative controls over equipment that has not
been demonstrated to be fully qualified. For any equipment assumed
to fail as a result of the accident environment, that failure must
not result in significant degradation of any safety function or provide
misleading information to the operator.-

CONCLUSIONS

Based on the above evaluation, we conclude the following with regard to the
qualification of electric equipment important to safety within the scope of
10 CFR 50.49.

o Arkansas Power and Light's electrical eouipment environmental
qualification program complies with the requirements of 10 CFRm

50.49.

o The proposed resolutions for each of the environmental qualification
deficiencies identified in the January 26, 1983 SER and FRC TER are,

,

acceptable.
\

u o Continued operation until completion of the licensee's environmental
qualificatipn program will nct present undue risk to the public

' health and safetv.
. t s

Dated: December 3, 1984 ,

Principal Contributor: Paul C. Shemanski
~
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Justification for Continued Operation Equipment List

ANO-1 NRC
Tao No. TER No. Descrintion

C-178 133 Delphi Hydrogen Analyzer
Model No. BIA-1A189D

C-179 134 Delphi Hydrogen Analyzer
Model No. BIA-1A1B90

CM-19A 121 Reliance Hydrogen Analyzer
Gas Sample Blower
:1odel No. 708933-DY

CM-19B 122 Reliance Hydrogen Analyzer
I Gas Sample Blower

Model No. 708933-DY

CV-1054 5 Limitorque Motor Operated
Valve
Model No. SMB-000-2

CV-2215,2221 1 Limitorque Motor Operated
Valves
Model No. SMB-00

CV-3800.3802 40 Rotork Control Valves
Model No. 6A

,

CV-3808,3810 36 Rotork Control Valves
Model No. 6A

CV-3809 34 Rotork Control Valve
Model No. 6A

GEN-XXXX NA General Electric or Buchannon
Terminal Blocks
Model Nos. EB-5, EB-25 .

I.T-1000,1001, 102 Bailey Pressurizer Level
1002 103 Transmitters Model No. BY-3X40X-A

104

LT-2609,2614' 105 Bailey Level Transmitters
2659,2664 106 Model No. BY-8841X-A

PDT-1028, 1029 99 Bailey Differential Transmitters
1030,1031,1034, Model No. BY-3X41-A
1035,1036,1037

PDT-1209,1210, 101 Bailey Differential Transmitters
1228,1230,1402, Model No. 3240X-A
1401

& . - - - -. ,, _ . . , . , .-4
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ANO-1 NRC
Tac No. TER No. Description

PDT-2400 98 Bailey Differential Transmitter
Model No. 8240X-A

F3T-7441,7451, 94 Fisher Porter Flow Transmitters
8130, B141 95 Model No. 1082491JC

PS-2400,2401 85,86, ITT Barton Pressure Switches
2402,2403 87,88 Model No. 288A

PT-1020, 1022, 108,112 Foxboro Pressure Transmitters
1040 Model No. E11GH

PT-2405, 2506, 109,110 Fischer Porter Pressure
2407 Transmitters

Model No. 50 EN-10221BCXB

SV-3804 45 ASCO Solenoid Valve
Model No. 8320A108

SV-3805 44 ASCO Solenoid Valve>

Model No. 8320-A180

SV-3814 47 ASCO Solenoid Valve
Model No. 8316-B17

SV-3815 48 ASCO Solenoid Valve
Model No. 8316 B17

SV-3840,3841 46 ASCO Solenoid Valves
Model No. 8320A108

SV-7410,7411 114 Reliance Damper Motors
7412,7413 Model No. 707631-KX

TE-1012,1013, 63,64 Rosemont RTD's
1040,1041 Model No. 177JD/GY/HW

TE-1016,1017 62,64 Rosemount RTDs
1045, 1047 Model No. 177JD

TS-7441A,74418 90,91 FENWAL Temperature Switches"

liodel No. 18001-21
TS-7442A,74478 89 FENWAL Temperature Switches

Model No. 18002-21

ZS-2123,2126, 67,68,69 NAMCO Position Switches |

2133, 2136 Model No. D2400X

ZS-2691,2692 65 NAMC0 Position Switches
Model No. EA700-86010

i
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ANO-1 NRC
Tao Nc. TER No. Description

ZS-3804, 77 Micro Position Switch
Model No. 51ML17

.

Z5-3a05 76,78 Micro Position Switch
+304 Model No. 51ML17

ZS-3814 66,70 NAMCO Position Switches
3815 Model No. D2400X

25-3841 74 Micro Position Switches
Model No. Z000166A

ZS-7406,7408 73 General Electric Switches
7474,74?6,7407, Model No. CR9440-D2CA
7409,7425,7427,
7410,7411,7412,
7413,7420-1,7421-1,
7422-1,7423-1,7420-2,
7422-2

.
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