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1.0 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 required to operate. This requirement,
which is embodied'in General Design Criteria 1 and 4 of Appendix A
and Sections III, XI, and XVII of Appendix B to 10 CFR 50, is
applicable to equipment located inside as well as outside containment.
More detailed requirements and guidance relating to the methods and
procedures for demonstrating this capability for electrical equipment
have been set forth in 10 CFR 50.49, " Environmental Qualification of
Electric Equipment Important to Safety for Nuclear Power Plants";
NUREG-0588, " Interim Staff Position on Environmental Qualification
of Safety-Related Electrical Equipment" (which supplements IEEE
Standard 323 and various NRC Regulatory Guides and industry standards);
and " Guidelines for Evaluating Environmental Qualification of Class
IE. Electric Equipment in Operating Reactors" (DOR Guidelines).

2.0 BACKGROUND

On February 8,1979, the NRC Office of Inspection and Enforcement
(IE) issued IE Bulletin (IEB) 79-01, " Environmental Qualification of

Class IE Equipment," to all licensees of operating p[lants (exceptthose included in the systematic evaluation program SEP]). The
Bulletin, together with IE Circular 78-08 (issued on May 31,1978),
required the licensees to perform reviews to assess the adequacy of
their environmental qualification programs.

On January 14, 1980, the NRC issued IEB 79-01B, which included the
D0R Guidelines and NUREG-0588 as Attachments 4 and 5, respectively.
Subsequently, on May 23, 1980, Comission Memorandum and Order
CLI-80-21 was issued, stating that the D0R Guidelines and portions
of NUREG-0588 form the requirements that licensees must meet regarding
environmental qualification of safety-related electric equipment in
order to satisfy those aspects of 10 CFR 50, Appendix A, General
Design Criterion (GDC) 4. Supplements to IEB 79-01B were issued for
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further clarification and definition of the staff's needs. These
supplements were issued cn February 29, September 30, and October 24,
1980.

In addition, the staff issued orders to all licensees, dated August 20,
1980 (amended in September 1980) and October 24, 1980. The August order
required that all licensees provide a report documenting the
qualification of safety-related electric equipment by November 1,
1980. 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.

A final rule on environmental qualification of electric equipinent
important to safety for nuclear power plants became effective on
February 22, 1983. This rule, Section 50.49 of 10 CFR 50, specifies the
requiremen,ts to be met for demonstrating the environmental qualification
of electric equipment important to safety located in a harsh
environment. In accordance with this rule, equipment for Fort St. Vrain
may be qualified to the criteria specified in either the D0R 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.

Subsequently (July 10,1985), the staff issued a Safety Evaluation
Report (SER)'on environmental qualification of safety-related
electric equipment to the Public Service Company of Colorado (PSC),
the licensee for Fort St. Vrain (FSV). This SER directed the-
licensee to "either provide documentation of the missing qualification
information which demonstrates that safety-related equipment meets
the D0R Guidelines or NUREG-0588 requirements or commit to a corrective
action (requalification, replacement, etc.)." In response to the

,

staff SER issued in 1985, the _ licensee submitted additional information
regarding the qualification of safety-related electric equipment on

- May 12, June 20, July 28, and July 31, 1986.

Meetings were held with the licensee to discuss specific issues.regarding
| environmental qualification, including acceptability of the environmental

conditions for equipment qualification purposes. Meetings with the'

| licensee were held on the following dates: February 29, 1984; March 26,
April 3, July 2, July 30, October 29, and November 18, 1985; February
18-26, March 26, May 2, May 28, and July 24, 1986. At these meetings,

I potential qualification deficiencies for Fort St. Vrain were discussed, as
was PSC's general methodology for compliance with 10 CFR 50.49. The ,

minutes of the meetings and the proposed method of resolution for each of
the potential environmental qualification deficiencies are documented in
the May 12. June 20, July 28, and July 31, 1986 submittals from the
licensee.
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3.0 EVALUATION

The evaluation of the acceptability of the licensee's electric
equipment environmental qualification program is based on the
results of an audit review performed by Idaho National Engineering
Laboratory (INEL) and the NRC staff of: (1) the. licensee's proposed
resolutions of the environmental qualification deficiencies
identified in the meetings referenced above and in the 1985 SER,
and (2) the licensee's compliance with the requirements of 10 CFR
50.49.

3.1 Proposed Resolutions of Identified Deficiencies
,

The proposed resolutions for the electric equipment environmental
qualification deficiencies, identified in the July 10, 1985, SER and
in the meetings noted above, are described in the licensee's May 12
June 20, July 28, and July 31, 1986 submittals.

During the March 26, May 2, and July 14, 1986, meetings with the
licensee, and the telephone conversation of May 28, 1986, INEL and
NRC staff discussed the proposed resolution of each deficiency
for each equipment item identified in previous meetings, and found
the licensee's approach for resolving the identified environmental
qualification deficiencies acceptable. The majority of deficiencies
identified were in documentation, similarity, cable qualification,

! aging, qualified life, thermal lag analyses, and replacement schedules.
All open items identified in the previous meetings and in the 1985
SER were discussed. The resolution of each of these items has either
been found acceptable or is currently under review by INEL and the
NRC staff. Action by the licensee on the discussed resolutions has
been completed or is currently in progress.

The approach described by the licensee for addressing and resolving
the identified deficiencies includes replacing equipment, modifying
equipment, performing additional analyses, and utilizing additional
qualification documentation; and, determining that some equipment is
outside the scope of 10 CFR 50.49 (as noted in the May 12, 1986,
letter accepted by the NRC staff) and, therefore, does not require

,

environmental qualification.

The INEL and NRC staff discussed the proposed resolutions with the
licensee in detail, on an item-by-item basis, during the meetings.

| Replacing, modifying, or exempting equipment for an acceptable
| reason were clearly acceptable methods for resolving the environ-
|

mental qualification deficiencies. The more lengthy discussions
with the licensee concerned the use of additional analyses ort

| documentation. The NRC staff and-INEL did not review all of the
additional analyses and documentation. However, how analysis was
being used to resolve identified deficiencies was discussed, as was
the content required to be included in the additional documentation
in order to determine acceptability of the analysis methods.

. _ . - __ _ - . - _ . - . __
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Specifically, PSC submitted a letter dated July 31, 1986, documenting
that the thermal lag analysis methodology used to reduce temperature
peaks following Design Basis Events (DBEs) and High Energy Line Breaks
(HELBs) is in accordance with the Combustion Engineerin
Rev. 3 (Qualification of Class IE Electrical Equipment)g document CENPD-255A,This report and.

its associated methodology were previously found acceptable by. the NRC
staff. In addition, cable qualification deficiency resolutions were
specifically addressed in the July 24, 1986 meeting. Following a mini-
review of three representative EQ cable binders supplied by PSC, INEL and
NRC staff determined that PSC had adequately addressed the cable qualifi-
cation issues and that the cable issue resolutions are, therefore,
acceptable.

,

In order to confinn the adequacy of the analyses and documentation,
the licensee will be audited in detail by the staff during follow-up

i inspections of the licensee's environmental qualification files. These
audit / inspections are to be performed by Region IV, with assistance from IE
Headquarters, INEL, and NRR staff, as necessary. During these follow-up
inspections, implementation of the licensee's commitments and actions,
i.e., replacing, exempting and modifying equipment, EQ file upgrading,
etc., will also be verified. Based on discussions with the licensee and
review of its May 12, June 20, July 28, and July 31, 1986, submittals, we
find the licensee's approach for resolving the identified environmental
qualification deficiencies acceptable.

By Memorandum and Order dated November 26, 1985, PSC was granted an
extension by the Commission for environmental qualification of
electric equipment until May 31, 1986. This extension of the
environmental qualification deadline was subject to three conditions.,

The condition which is still operative states: " Operation above
35% power is conditional upon completion of the equipment qualification

i program and its approval by the Director, NRR, and the Director,
i IE." These approvals will be required prior to restart.
i :

; The following issues affect equipment qualification and will require
resolution prior to restart: (1) the refinement of the EQ Master
Equipment List (MEL) is still in progress; (2) additional emergency
and nonnal procedures are still being developed; (3) components are
still being identified, replaced, or upgraded; (4) qualification
documentation packages for the as-to-be qualified condition at FSV
are still being compiled.

In addition, the Steam Line Rupture Detection and Isolation System
(SLRDIS), which is required to limit EQ parameters to acceptable
values following HELBs, is undergoing NRC staff review, as are the
pressure / temperature profiles and the methodology used to develop
them.

I

{
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3.2 Compliance with 10 CFR 50.49

In its May 12, June 20, and July 28, 1986, submittals, the licensee
described the approach used to identify equipment within the scope
of paragraph (b)(1) of 10 CFR 50.49, concerning equipment relied
upon to remain functional during and following design basis events.
The licensee states that the flooding and environmental effects
resulting from all postulated design-basis events documented in the
Final Safety Analysis Report (FSAR), including a spectrum of high
energy line breaks and the maximum credible accidents (DBA-1,
Permanent Loss of Forced Circulation, and DBA-2, Rapid
Depressurization of the Reactor Vessel), were considered in the
identification of safety-related electric equipment which was'to be
environmentally qualified. The flooding and environmental effects
resulting from high energy line breaks and condensate line breaks,
which create the worst postulated water inventory release in either
building ('as documented in the FSAR), were also considered in the
identification of this equipment.

The effects t,f flooding due to condensate line breaks insid2 the
reactor building will not present any equipment qualification
problem, because the reactor building sump has adequate capacity to
contain the entire condensate system inventory. However, the
turbine building sump does not have adequate capacity to contain the
entire condensate system inventory. Thus, an evaluation was performed
which determined that the maximum flood level would be less than 7
inches above the turbine building floor. Therefore, flooding in the
turbine building will not present any equipment qualification
problems because all MEL items are mounted above the 7-inch level.

In its May 12, 1986 submittal, FSV provided a rationale for the
exclusion of certain electric equipment items from the MEL. This
rationale was based on the following:

1. PSC will not environmentally qualify electric equipment that is
'

relied upon to mitigate the consequences of Design Basis
Accident No. 1 (DBA-1), Permanent Loss of Forced Circulation,
since none of this equipment is exposed to a harsh environment
during the course of DBA-1, nor is it relied upon to mitigate

i the consequences of a steam line break accident or DBA-2 in
| which the equipment could be exposed to a harsh environment.
t

2. PSC will not environmentally qualify electric equipment that is
relied upon to mitigate the consequences of Rapid Depressurizationt

l of the Reactor Vessel (DBA-2), which is not exposed to a
j harsh environment during the course of DBA-2, and which is not

relied upon to mitigate the consequences of a steam line break'

accident in which it could be exposed to a harsh environment.
However, electric equipment, which is relied upon to mitigate
the consequences of DBA-2 and which would be exposed to a harsh
environment during the course of DBA-2, will be environmentally

|
1
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qualified to the requirements of 10 CFR 50.49. Equipment in
the reactor building that is qualified for a HELB is also

*

qualified for~ DBA-2, since it is enveloped by the HELB.
Equipment in the turbine building is not exposed to DBA-2, and !

thus is outside the scope of 10 CFR 50.49 requirements.

Excluding the above equipment from the MEL is in accordance with 10
i CFR 50.49 (c)(3), and is, therefore, acceptable to the NRC staff.-

Electric equipment that is located in a mild environment when it is relied
upon to mitigate the consequences of an accident, for example, is not
within the scope of 10 CFR 50.49. Therefore, all design-basis events for
FSV, including accidents, were considered in the identification of
electric equipment within the scope of paragraph (b)(1) of 10'CFR 50.49.

The licensee's a
of paragraph (b)pproach for identifying equipment within the scope(1) is in accordance with the requirements of that
paragraph, and is, therefore, acceptable.

The method used by the licensee for identification of electric
equipment within the scope of paragraph (b)(2) of 10 CFR 50.49
(i.e., nonsafety-related electric equipment whose failure under'

postulated environmental conditions could prevent satisfactory
accomplishment of safety functions), is summarized below:

1. A list was generated of the safety-related electric equipment,
as_ defined in paragraph (b)(1) of 10 CFR 50.49, which is

;

required to remain functional during or following design-basis
events DBA-1 and DBA-2 or in the spectrum of HELB accidents.

,

(The DBA-1/DBA-2/HELB accidents are the only design-basisi

; accidents which result in significantly adverse environments
for electric equipment which is required for safe shutdown or
accidentmitigation.) This list was based on reviews of (1)
the Final Safety Analysis Report (FSAR), (2) Safe Shutdown

Equipmentdefinedby(SR6-2andSR6-8(Safety (4)Pipingand
Related Component *

| andSubtierLists), 3)Emergenc '

Instrumentation Diagrams (P& ids)y Procedures,, (5) Electric Distribution! -

i Diagrams, and (6) Plant-specific technical specifications.
|

| 2. The elementary wiring diagrams of the safety-related electric
equipment identified in Step I were reviewed to identify any
auxiliary devices electrically connected directly into the
control or power circuitry of the safety-related equipment

| (e.g., automatic trips) wh_ose failure due to postulated
: environmental conditions could prevent the required operation

of the safety-related equipment.

3. The operation of the safety-related systems and equipment was
reviewed to identify any directly mechanically-connected
auxiliary systems with electric components necessary for the

|
|

- - _ - - - . . .--. .- . - - - . - -. -. - - _ ._



.. .

-

,.

-7-.

. required operation of the safety-related equipment (e.g.,
instrument air, hydraulic oil, service water, and the emergency
diesel generators). This involved the review of the P& ids,
component technical manuals, and/or systems descriptions in the
FSAR.

4. Nonsafety-related electric circuits indirectly associated with
the electrical equipment identified in Step 1 by comon power
supply or physical proximity were considered by a review of the
original electric design, including the use of applicable
industry standards (e.g., IEEE, NEMA, ANSI, UL, and NEC), and
the use of properly coordinated protective relays, circuit
breakers, and fuses for electrical fault protection. -

The. systems and equipment generated in Steps 2, 3, or 4 above were then
compared to the FSV MEL. The licensee states that the results of the
above review indicated that additional electric equipment was identified
that was not previously included on that MEL. Also, several protection
system changes relating to proper breaker fuse coordination were found to
be necessary. These changes will be implemented during the current EQ
outage. Therefore, the list of electric equipment provided in its June
20, and July 28, 1986, submittals is judged by the licensee to address all
electric equipment within the scope of paragraph (b)(2) of 10 CFR 50.49.
Some additions to or deletions from the FSV MEL may be required as the MEL
refinements (i.e., replacing equipment, modifying equipment, determining
that some equipment is outside the scope) are completed. The MEL is
considered to be a living document.

We find the methodology used by the licensee to be 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) of 10 CFR 50.49, the licensee refers
to its April 14, 1983; March 9, 1984; February 28, 1985; and May 19,
1986, letters for the identification of instrumentation and sampling
equipment which require environmental qualification to meet the
intent of Regulatory Guide 1.97. The method used by FSV to identify

,
' electric equipment within the scope of paragraph (b)(3) of 10 CFR

50.49 involved a variable-by-variable evaluation and interpretation
of how the R.G. 1.97 parameters apply to the FSV High Temperature
Gas-Cooled Reactor. The result of this review led to the following
qualification schedule.

1. If the R.G.1.97 item was included in the original MEL, the
i equipment will be qualified in accordance with the 10 CFR 50.49

schedule.

2. If the R.G. 1.97 item was not included in the original MEL, the
equipment will be qualified in accordance with the R.G. 1.97
schedule.

_ _ ._ _ _ . - - . . . _ -
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The staff has not yet completed its review for conformance to
Regulatory Guide 1.97. Several open items require NRC staff acceptance.
In the enclosures to the above letters, the licensee has identified

equipment associated with Regulatory Guide 1.97, Rev. 2, Category 1
and 2 variables that is located in potentially harsh environment
areas. The licensee states that this equipment is not within the
scope of-10 CFR 50.49(b), and has provided justification for not
including the equipment within the scope of the rule.

The staff will determine ~the acceptability of these justifications,
as part of its review for conformance with Regulatory Guide 1.97.
This review for. Regulatory Guide 1.97 confomance and resolution of
the open items may result in the licensee being required to include
additional equipment in its environmental qualification program;
however, the licensee has included certain post-accident monitoring.
equipment in its environmental qualification program, using the
guidance of Regulatory Guide 1.97.

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.

4.0 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 PSC's electric' equipment environmental qualification program
for FSV complies with the requirements of 10 CFR 50.49.

o- The proposed resolutions for each of the environmental qualification
deficiencies identified in the July 10, 1985, SER and all-
-meetings previously identified in this report are acceptable.

Our findings regarding compliance with 10 CFR 50.49 rely on certain
modifications / replacements, reviews, and document upgrading that
must be completed for the affected equipment to be considered
qualified and for the EQ MEL to be considered up-to-date.
As confirmatory actions, prior to restart, the licensee is
required to certify completion of the following EQ-related issues
that affect the overall FSV equipment qualification program.

o Procedures -- PSC is. currently developing additional emergency
procedures that may impact the EQ MEL.

.

o Component Replacement / Upgrade -- PSC is currently working toward
completion of all .EQ-related field work.

:

a
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o EQ Documentation Package -- PSC is currently compiling EQ
documentation packages for the "as-to-be" qualified condition of
all components on the EQ MEL.

'o EQ MEL -- PSC is currently in the process of finalizing
the EQ MEL (i.e., addition of the SLRDIS system, removal of
non-EQ equipment, inclusion of additional equipment in areas
that could experience a harsh environment, changes resulting
from plant modifications, etc.).

o Nomal Procedures -- PSC's ongoing EQ program incorporates new
procedures and revisions to existing procedures to assure that 10 CFR .

50.49 equipment qualification is maintained for.the life of the Fort '

St. Vrain plant (i.e., design, procurement, material control,
equipment qualification, quality assurance, plant modification,
operation, maintenance, surveillance, training procedures, etc.).

NRC staff approval of the FSV pressure / temperature profiles and the4

SLRDIS system is also required prior to restart.

This completes the FSV electric equipment environmental qualification
program review. Upon completion of the program, the licensee is required
to: 1) submit a letter stating that all equipment within the scope of 10
CFR 50.49 has been identified and is environmentally qualified, and 2)
maintain all environmental qualification documentation up to date and in
an auditable form as required by paragraph (j) of 10 CFR 50.49.
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- Completion of all EQ field work,

Finalization of the EQ dommentation packages for the as-to-be I-

qualified condition,

Finalization of additional EQ-rslated (emtrgency an1 normal)-

procedures, and

Finalization of the EQ MEL.-

The NRC staff is still reviewing the FSV pressure and terrperature proffics
utilized in your EQ program, and your proposed Steam Line lupture Detection
and Isolation System. Staff acceptance 'of these two itens is required to
complete your program. These items will be addressed in separate or
supplemental SEs.

In summary, based on discussions darir.g meetincs wtth your staff and on the
results of our review of your submittals noted'atove, we inv;e concluded that
PSC's EQ program is in compliance wi+.h the requirenents of 10 CFR 50.49. We
have also concluded that the proposed resolution for each of the deficiencies
previously identified for Fort St. Vrain is acceptable.

The information requested in this letter affects fewer than 10 respondents;
therefore OMB clearance is not required uq;er P.L. 96-511

Sinearely,

NNr7$YL.si,geffnN, Project Manager
Stancardization and Special

Projects Directora te
Division of PWfi Licensing-B
Office of Nuclear Reactcr Regulation
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As stated

cc w/ enclosure: DISTRIBUTION:
See next page Focket FG e. BGrirres 0 Lynch

NRC PDR JPartlow HBerkow
Local PDR HThompson PShemanski
PBSS Reading ACRS (10) JCalvo
FMiraglia PNoonan JFahringer, EG&G.

OGC-Bethesda CHinson RIreland, RIV g
EJordan KHeitner GHubbard, IE j

PSSS PBSScJ{t PBSS c:Jp [B$s! PB OGC-Bethbda
- TRemn __. CHinson KHeitner:cw 00fich HBe h4v WShields

08/ /86 0!)/+/86 og/ 4/86
07/9/86

cy/ /86 /,c/86 /
T My 6 p=4av h /g. -- ~.

dehymeome'
,

$ G~ 5 em'V| & prd|lc T M* S t.kh f ,'1 C nu u! d e- rfSa(%{ .


