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P.O. BOX 529100 MIAMI,FL 33152

FLORIDA POWER & LIGHT COMPANY

October 8, 1981
L-81-442

Office of Nuclear Reactor Regulation
Attention: Mr. Robert A. Clark, Director

Operating Reactors Branch III3

Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Clark:

Re: St. Luci e Uni t 1

Docket No. 50-335
Environmental gualification of
Safet -Related Electrical E ui ment

Florida Power 8 Light has completed its review of the May 29, 1981 NRC Safety
Evaluation Report on Environmental gualification of Safety-Related Electrical
Equi pment for St. Luci e Unit 1. Our response i s attached.

Very truly yours,

Robert E. Uhrig
Vice President
Advanced Systems 8 Technology

REU/PLP/mbd

cc: Mr. J. P. O'Reilly, Region II
Harold F. Reis, Esquire

/or II
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I. INTRODUCTION

On January 17, 1980 the NRC issued Inspection and Enforcement Bulletin 79-01B,
"Environmental Qualification of Class lE Equipment" (hereinafter referred to
as IEB 79&1B). IEB 79-01B required responses, affirmed pursuant to 10 CFR
50.54 (f), within 45 and 90 days from receipt of the Bulletin. As discussed
below the magnitude of information requested and NRC guidance'rovided to
develop that information, resulted in licensee submittals and staff reviews
which have extended beyond the original dates promulgated in IEB 79-01B. This
report supplements the original FPL response to IEB 79-01B (submitted via FPL
letter L-80-259 dated August 6, 1980) and addresses infotmation identified by
NRC Staff in their 79-01B Safety Evaluation Report transmitted to FPL by
letter dated May 29, 1981. It is considered to be fully responsive to the
Staff areas of concern addressed in the SER. It is our understanding that the
Staff will review this supplemental information and advise FPL of the results
of such review at a future date, most likely in early 1982. Even though the
issues raised by IEB 79-01B are not closed out via formal Staff acceptance,
FPL remains convinced that electrical equipment relied upon to mitigate or
monitor a high-energy line break in the St Lucie Unit No. 1 plant will operate
satisfactorily in the harsh environment to which it is exposed.

The issue of environmental qualification of equipment has consumed many
man-years of effort on the part of industry and Staff and has engendered the
expenditure of many millions of dollars by FPL. Table 1 is a listing of
relevant documents which serves to illustrate the complications and
clarifications involved in attempts to resolve this issue with the NRC. Note
that the scope of this table excludes the originating document IEB 79-01,
which in itself was a sizable undertaking. The final entry tabulated is the
NRC/industry four-day meeting on this issue held at Bethesda, Md on July 7

through July 10. Based on the extensive questions and the Staff responses
thereto, the issue of environmental qualification to current NRC requirements
remains uncertain since Staff has provided clarifications and revisions to the
numerous guidance documents on this topic but the Bethesda meeting set forth
new NRC guidance and further clarifications.

The regulatory requirements at the time of original design and procurement
were to design to satisfy environmental factors. Design does not mean
qualification testing. The term design was meant to include an appropriate
combination of qualification tests; analyses; Vendor's design, operating and
test experience; and use of available literature. Accordingly, qualification
tests were not done for some equipment. In some instances the test durations
were shorter than the required duration. Even where qualification tests were
done, all accident parameters were not necessarilly covered in the tests. In
some cases, especially for devices located outside containment, no radiation
tests were specified; and in accordance with the prevailing industry practice,
accelerated preaging tests were not done for most of the equipment.
The lack of qualification tests to current NRC requirements does not provide
sufficient justification to disqualify the equipment for its intended
function. To demonstrate this, appropriate engineering analyses were



performed to reaffirm the adequacy of the equipment to perform its intended
function in the stipulated harsh environment. The methods utilized comply
with GDC 4 of Appendix B to 10 CFR 50. Analyses, tests, etc were conducted in
accordance with an approved QA program that complies with GDC.

For operating plants it would be inappropriate to evaluate test reports and
analyses on a generic basis. Plant-specific evaluations are the only
appropriate vechile for dispositioning plant-specific qualification methods.

FPL complies with 10 CFR 50 Appendix A General Design Criteria 4 which states
"Structures, systems, and components important to safety shall be ~iesf ned to
accommodate the effects of and to be compatible with the environmental
conditions associated with normal operation, maintenance, testing, and
postulated accidents including loss-of-coolant accidents." Engineering
analyses, as required, when used in the design review and environmental
qualification verification process in lieu of type testi.ng are permitted by
GDC 4.

This report, which constitutes the "90-day response" to the ~thy 29, 1981 SER

letter, is written recognizing that uncertainties in NRC requirements exist.
As indicated on Table 1, FPL has supplemented their final response to IEB
79-01B (L-80-259 of August 6,: 1980) with four additional submittals (L-80-363
of October 31, 1980; L-81-42 of February 6, 1981; L-81-61 of April 8, 1981;
L-81-255 of June 19, 1981) in an attempt to provide the Staff with sufficient
information to complete their review. Table 1 does not reflect the telephone
conversations between FPL engineers and the Staff to attempt to clarify Staff
concerns. FPL believes the paragraphs below provide general information
regarding aspects of environmental qualification mentioned in Sections 3 and 4

of the SER; detailed information of the type we believe will satisfy the NRC

are presented in Section II infra and specifically addresses each NRC

perceived deficiency for each component. The supplemental information
provided by FPL plus the final response (Phase II) to IEB 79-01B constitute
our assurance that the St Lucie Unit I equipment is appropriately qualified,
and we believe we are fully responsive to the Staff concerns identified in the
SER.

As indicated in our main report, submitted in the final Phase II response to
IEB 79-01B, we used a "Systems Analysis" approach, as discussed therein, to
identify systems, equipment and components which were placed on a "total
equipment list" and then reviewed for equipment located in a harsh
environment. The total equipment list is in our files; the harsh environment
list is the 5hster List submitted with L-80-259, and each component on that
list is shown as qualified on an individual Component Evaluation Sheet (CES)
also included with L-80-259. As stated in the report which accompanied FPL's
IEB 79-01B response, if engineering analyses were used in qualification review
the analysis number was recorded at the bottom of the CES and called out as a
"See Note ( )" in the appropriate column of the CES. Uhen engineering
analysis (EA) resulted in a complete qualification of the component, a "None"
was placed in the outstanding items column, the EA was considered the same as
a laboratory test report, and therefore not transmitted with the IEB 79-01B
response. If however, the EA resulted in a need for replacement, relocation,
or modification etc, a "See Note ( )" was placed in the outstanding items



column and it was included with the response to show adequate justification
for continued operation. When a "See Note" appeared in the qualified
parameter column it meant that the component was qualified for a value equal,
to or greater than the required value when accompanied by a "None" disposition
in the outstanding items column. This fact was explained by FPL employees
verbally to NRC reviewers in telecons, i.e. as a method of eliminating
redundancy in typing and not to be interpreted that a component is thereby
unqualified simply because a "See Note" appears in the parameter column. It
is FPL's understanding that this pre-FREER explanation was not used in the
review and may have resulted in a larger than otherwise list of deficiencies.
Nonetheless, as stated above, we have responded to each NRC identified
deficiency for each component.

Use of the "Systems Analysis" approach utilized reference to the following
sources of information: a) FSAR; b) Plant Technical Specifications; c) Plant
Emergency Operating Procedures and d) facility drawings such as Control Wiring
Diagrams, Piping and Instrumentation Diagrams etc. Electrical equipment was
considered for inclusion in the total equipment list and Master List
regardless of whether it was designated as Class lE, non-Class lE,
safety-related or not, if during the review it was a potential candidate for
inclusion in the total equipment list.
In summary, this report together with FPL's original response to IEB 79-01B
provides assurance that electrical equipment required to mitigate or monitor
the accidents defined and to place the plant in a safe shutdown condition,
will operate in the harsh environment to which it may be exposed. We also
feel confident that Attachments 2 and 3 of this report together with FPL's
original response to IEB 79-01B provides the level of supplemental technical
detail necessary to fully respond to NRC perceived deficiencies. Please note
that the following SER response to NRC evaluations is presented in the four-
part format requested by the Staff per their slides and discussion during the
July „10, 1981 meeting held at Bethesda, Maryland'



TABLE 1

.RELEVANT DOCUMENTS CONCERNING NRC IE BULLETIN 79-01B

(* FPL response)

Item Date

1) Jan 14, 1980

2) Jan 17, 1980

3) Feb 1, 1980

4) Feb 29, 1980

* 5) Mar 4, 1980

Document

IE Bulletin 79-01B and 5 Enclosures

Revised IE Bulletin 79-01B and 5 Enclosures

IE Regional Meetings to clarify IEB 79-01B

IEB 79-01B Supplement Information (Supplement 1)

L-80-65: FPL's scope and schedule for responding to
IEB 79-01B

6) May 23, 1980

* 7) Jun 2, 1980

8) Jul 14, 1980

' 9) Aug 6, 1980

10) Aug 29, 1980

11) Sep 19, 1980

12) Sep 30, 1980

13) Oct 24, 1980

14) Oct 24, 1980

*15) Oct 31, 1980

Commission Memorandum and Order (CL1-80-21)

L-80-167: FPL submittal of preliminary (Phase I) IEB
79-01B response

IE Regional Meetings to clarify IEB 79-01B

L-80-259: FPL submittal of final (Phase II) IEB
response

Order for Modification of License (Nov 1, 1980
deadline)

Revised Order for Modification of License (Nov 1, 1980
deadline)

IEB 79-01B Supplement 2

Order for Modification of License (Dec 1, 1980 and
June 30, 1982 deadlines)

IEB 79-01B Supplement 3

L-80-363: Supplemental information; response to Aug
29 Order

16) Nov 26, 1980 Generic letter to ORs, OLs, CPs, clarifying Oct 24
Order



TABLE 1 (Cont'd)

RELEVANT DOCUMENTS CONCERNING NRC IE BULLETIN 79-01B

(* = FPL response)

Item Date Document

17) Dec 18, 1980

18) Jan 19, 1981

IE Technical Evaluation Report (TER)

Generic letter to ORs, OLs, CPs clarifying Oct 24
Order and 79-01B Supplement 3

*19) Feb 6, 1981 L-81-42: Supplemental information; response to
IEB 79-01B Supplement 3

20) Mar 10, 1981

21) Mar 26, 1981

*22) Apr 8, 1981

23) May 29, 1981

*24) Jun 19, 1981

"25) Jun 22, 1981

26) Jun 29, 1981

Generic Letter to ORs, OLs, CPs clarifying
proprietary information ~

NRR Staff Preliminary Review of Equipment
Evaluation Report (PREER)

L-81-61: FPL response to PREER

NRC Staff 79-01B Safety Evaluation Report (SER)
(90 day response required)

I
L-81-255: FPL response to SER (reference to
L-81-61)

Petition to Commission for Extension of June 30,
1982 Deadline

NRC Staff Motion for Leave to Defer Response to
Petition

'I

27)

NOTE:

Jul 7-10, 1981 NRC/Industry Meetings to discuss content of SERs

Although the SER References A July 3, 1980 FPL letter, that letter
applies to FPL's Turkey Point Plants



RESPONSE TO NRC EVALUATIONS IN SER SECTIONS 3 AND 4 (BY SER SECTION NO-)

(3.1) Completeness of Safety-Related Equipment

Review of the plant Emergency Operating Procedures (EOPs) assured that
equipment was identified which was required to achieve a cold shutdown
condition, even though the licensed safe shutdown condition for St Lucie
Unit 1 is hot standby. Thus assurance exists that a path of cold
shutdown equipment has been identified. The system/equipment/components
identified in the total equipment list, Master List and CESs discussed
in Section 'I above have been verified to be those required to achieve or
support: a) emergency reactor shutdown; b) containment isolation; c)
reactor core cooling; d) containment heat removal; e) core residual heat
removal; f) prevention of significant release of radioactive material to
the environment; and g) support equipment for the above. The systems
identified by FPL in their IEB 79-01B submittal thus encompass those
system identified by the Staff in Appendix D of the SER.

TMI-related equipment was discussed and supplementary CESs provided as
FPL's response to IEB 79-01B Supplement 3, in FPL letter L-81-42 of
February 6, 1981. Therefore in response to SER Sections 3.1 and 5.0, to
our knowledge FPL's 79-01B submittals contain no "deferred requirements".

A new requirement, not previously identified by the Staff until issuance
of the PREER, relates to providing a complete list of all display
instrumentation mentioned in the LOCA and HELB emergency procedures. As
mentioned above the plant EOPs were reviewed to ensure that the lists
and CESs included the proper equipment. Based on the recent NRC SER

requirement for an additional specific list, however, we have prepared
Attachment 1 for your information.

fHI-related equipment qualificatfcn as discussed ~su ra, has been
provided to the NRC already via L-81-42 dated February 6, 1981; the SER

in section 3.1 states "... post-accident sampling and monitoring and
radiation monitoring equipment is closely related to the review of TMI
lessons-learned modifications and will be performed in conjunction with
that review." Ve remain awaiting the results of the Staff review of our
February 6, 1981 TMI submittal.

(3.2) Service Conditions

Section 3.2 of the SER states Staff acceptance of environmental service
conditions. As stated in both the preliminary (Phase I) and final
(Phase II) FPL responses to IEB-79-01B (L-80-167 of June 2, 1980 and
L-80-259 of August 6, 1980 respectively) FPL noted that the Containment
Spray System is an automatically initiated system not subject to a
disabling single active failure; thus DOR Guideline 4 ~ 2 ~ 1 is met.
Equipment submergence was also addressed as noted on the CESs for
equipment inside containment per the DOR Guidelines. Based on the SER,
no further action on this section is required.



(3.3)- Temperature, Pressure and Humidity Conditions Inside Containment

Use of the steam saturation temperature (Tsat) at the peak LOCA total
pressure was never identified to FPL as an NRC criterion until it was

mentioned in the PREER in March 1981. In our response to the PREER, FPL

provided justification for use of the FSAR's design basis temperature,
and justification that equipment inside containment will perform its
intended function as now required by the SER. Those assurances,
previously transmitted via L-81-61 in April 1981 are repeated herein as
follows:

"In the PREER, the Staff has suggested that the minimum temperature
profile for equipment qualification should include a margin to
account for higher than average temperatures that might exist in the
upper regions of the containment due to stratification. This is not
considered relevant to St Lucie — Unit 1 since; (a) There is no
safety related electrical equipment located in the upper regions of
the containment (although not stated explicitly in our previous
reports, this fact is evident from a review of the CES "Location"
item given for each component); (b) Operations of'the containment
spray system and the 'containment fan coolers should preclude any
concerns over stratification phenomena within the containment; and
(c) The temperature criterion used in based on sound analytical
methods incorporating conservative licensing assumptions.
Furthermore, the pressure and temperature profile utilized in the
response to IE Bulletin 79-01B was based on the plant specific
analysis presented in Chapter 6 of the Final Safety Analysis
Report. This is in full compliance with the definition of
"appropriate service conditions" indicated at Section 3.0 and as
elaborated upon in Sections 4.0 and 4.1.1 of the guidelines of
Enclosure 4 to IE Bulletin 79-01B."

We understand that the Staff position on temperature margin is based on
CVTR test data. We note that this data indicates that the
stratification phenomena were short-lived and temperatures converged
rapidly once the containment spray was operational. As we noted in both
the Phase I and Phase II main reports in our response to IEB 79-01B, the
St Lucie containment spray system is not subject to a disabling single
failure. Containment spray is initiated concurrently with the accident
and provides sufficient mixing to preclude stratification.

Secondly, the CVTR data indicate that stratification is applicable to
the peak temperature only. We do not believe that the margin required
by the Staff is significant in the ranges of temperatures discussed
(285F versus 270F) especially in view of the fact that the temperature
difference is present for only a few minutes (refer to the LOCA and MSLB

temperature history curves in our main report submitted in August
1980). Finally, we note that the licensing conservatisms imposed on the
FSAR DBA analyses, particularly in the areas of mass-energy release and
heat transfer coefficients, result in worst-case environment scenarios
that will never be attained in a realistic case.



Please note that Attachments 2 and 3 to this report provide supplemental
technical detail for specific equipment inside containment in response
to NRC identified deficiencies such that an additional level of
environmental qualification is demonstrated.

D. (3.4) Temperature, Pressure, and Humidity Conditions Outside Containment

Section 3.4 of the SER states Staff acceptance of environmental
conditions outside containment. Note that in Attachments 2 and 3,
additional supplemental technical detail is provided by FPL for specific
outside containment equipment to further demonstrate environmental
qualification.

We note for the record that the SER contains an apparent typo: we

believe that the "MSLB" should be "HELB" in the following sentence
concluding SER Section 3.4:

"The staff has verified that the parameters identified by the
licensee for the MSLB are acceptable."

FPL identified six classes of HELBs outside containment as documented in
both our Phase I and Phase II submittals. We note that the temperature

'ssumed for the HELB scenarios were in some cases (MSL, MFW, Auxiliary
Steam) physically impossible to achieve since any pressurized heated
fluid would flash to saturated steam conditions and not be as severe as
postulated. Based on the SER, no further action on these items is
required.

E. (3.5) Submergence

In our response to the PREER, FPL provided to staff concerns on
submergence inside containment as now required by the SER. That
response previously transmitted via L-81-61 in April 1981 is repeated
herein as follows:

"On the subject of submergence, page 4 of the PREER states that 'the
licensee identified 9 items for which no documentation was
available. The licensee proposes to replace this equipment with
components that have sufficient documentation...' review of our
previous submittals indicates that we proposed to replace 6 items
that could become submerged. An additional 15 items that could
become submerged were analyzed and shown to be qualified or to have
completed their necessary safety function prior to becoming
submerged."

Submergence outside of containment is a new requirement that appeared
for the first time in the SER. It was therefore not addressed in FPL's
PREER response. Chapter 3, Section 3.4 of the FSAR discusses water
level (flood) design outside containment for those plant areas exterior
to the buildings containing safety related equipment. That information
which concerns natural phenomena is not repeated here since it does not
relate to flooding effects of an HELB in the reactor auxiliary building.





At the July 7-10, 1981 meetings the NRC raised the issue of. flooding
from moderate energy line break (HELB's). The St Lucie Unit 1 FSAR

addressed this flooding concern at Subsection 9.5.1.3.

FPL has concluded that submergence in, the St Lucie Unit No. 1 reactor
auxiliary building as a result of a high or moderate energy line break
is not a harsh environment that affects safety related equipment
required to mitigate or monitor that accident or prevent safe shutdown
of the plant. The following demonstrates the justification and

assurance for this conclusion:

1. FPL has reviewed the appropriate general arrangement and plumbing
drawings which show adequate floor drains and sumps in safety
related cubicles and hallways.

2. Conservatively sized sumps with duplex sump pumps exist in key areas
such as the ECCS pump room area. Hi level alarm is provided both
audibly and visually as well as indication lights for the pumps.

3. Watertight doors, curbs, pipe boots, combination missile
shield/flood walls, etc. exist throughout the RAB as applicable
where safety related equipment is located.

4. FPL review has not discovered any class 1E electrical equipment near
floor elevations. Typically, pump motors, switchgear, HCC's etc are
mounted upon grouted-in base plates; the motor operated and solenoid
valves'ensing elements are in piping systems well above floor
level; transmitters, local control stations, junction boxes, etc.
are rack or wall mounted; cables are either in cable tray or conduit
well above floor level; vertical cable runs are curbed, travel
through sleeves, or are sealed by grout, or fire stops.

5. A HELB would normally be mitigated in 60 seconds which is the
maximum closure time specified for valve motor operators. Solenoid
operated control valves have a much faster response time.

6 ~ It is highly unlikely that during normal plant operation an
undetected HELB or MELB would exist for a time duration significant
enough to create a flooding condition (given an infinite amount of
fluid) in an area where portions of both safety trains of equipment
are compromised.

For equipment outside containment the "flood level elevation" item is
identified as "N/A" (not applicable) and "submergence" is identified as
"not required". For the reasons given above these designations are
appropriate and therefore the CES's are left unchanged.

Please note that Attachments 2 and 3 to this report reference this issue
in response to NRC identified deficiencies for specific equipment.





(3.6) Chemical Spray

Section 3.6 of the SER is a one-sentence statement which merely repeats
the FSAR chemical concentration and pH ranges. We interpret this, along
with the Staff's acceptance stated in Section 3.2, Service Conditions,
to imply acceptance of this item also. However, note that in
Attachments 2 and 3 additional supplemental technical detail is provided
by FP&L for specific equipment to further demonstrate environmental
qualification. The effects of spray impingement, ingress, chemical
concentration, and long term effects of corrosion as they affect the
capability of equipment inside containment to achieve shutdown were
considered during the review required to comply with IEB 79-01B. Based
on the SER, no further action on this item is required.

(3.7) Aging

In our response to the PREER, FPL provided supplemental information to
verify and identify the degree of conformance of aging methodology used
during the review to state-of-the-art technology as now required by the
SER. Those assurances, previously transmitted via L-81-61 in April,
1981 are repeated herein as follows:

"The methodology employed for thermal aging evaluation proceeded
from the specified environmental requirements for the component
under consideration, as shown on the Component Evaluation Sheets,
and was based on testing data, and/or Arrhenius analysis. Analyses
utilized the "weak-link" approach of identifying the most
susceptible components of a particular item of equipment, chosen
from a component breakdown list, and then determining their behavior
under the environmental conditions.

In order to identify which components are most susceptible, we first
consulted the table of Appendix C of IEB 79-01B. This is in
compliance with NRC directives. Then if necessary, we referred to
other references in the literature on thermal aging, such as the
EPRI draft report on environmental qualification ("A Review of
Equipment Aging Theory and Technology", EPRI RP890-1). This
procedure is consistent with the statement made in Appendix C that
tha table la a ~artial liat of matertala, which may be found in a

number of power plants."

Our previous submittals have committed to developing a program
for'eriodicreplacement of electrical components. It is our belief that

this program in conjunction with the periodic testing and inspection
requirements imposed by the unit's Technical Specifications adequately
addresses aging. In our February 25, 1981 discussions the Staff
suggested that a surveillance program for cable may provide some
benefit. We noted that this requirement would be in conflict with the
Staff's fire protection requirements in that the cables are presently
coated with Flamastic."

10



The basis input for the weak-link analysis was a comprehensive data bank
comprising EPRI referenced data, EBASCO referenced data, and Table C-l,
Appendix C of, the DOR guidelines. Table C-1 was used as a screening
criterion. Materials/components not considered potentially susceptible
to thermal aging, according to Table C-l, for the 40 year service term
were excluded from further consideration. and deemed acceptable from the
thermal aging standpoint. Material/components considered potentially
susceptible to thermal aging were further investigated utilizing EPRI*
and EBASCO referenced data. The data consisted of the following:
Citations delineating the materials/components tested to thermal aging
lifetime failure as a function of temperature, derivable activation
energy and log normal slope intercept values, and the referenced
documents from which the test data issued. The number of
material/component items indexed were no fewer than 220. The references
are given in Attachment 4.

As additional guidance, and as a checking device, a parametric study was

engaged. The parametric study was invested in a computer program which
considered thirteen different accident environment temperature profiles
for DBA LOCA and DBA MSLB pertinent to St Lucie Unit //1 as a function
of required equipment operability duration (See Attachment 4). The
parametric study encompassed the Arrhenius activation energy range and
log normal slope intercept range derivable from the references.
Activation energies were varied in intervals of .10 ev from 0.2 to 0.5
and .01 ev from 0.5 ev to 1.5 ev; log normal slope intercept values were
varied in intervals of 0.5 from 0.5 to 25.

The rationale for the parametric analysis is given in Attachment 4 a
sample of the computer output is included in the Attachment.

The parametric analysis provided the insight which led to the derivable
conclusion that the fraction of thermal aging lifetime used by the
accident temperature profile relative to the combined normal operations
and accident temperature profiles ranged from 1% to 10% in the
borderline acceptance'region of 0.5 to 0.8 ev activation energy for
both the long term as well as short term postulated accidents both
inside as well as outside containment. Thus in effect the severity of
the thermal aging environmental stress factor arising out of a
postulated accident is subsumed within the severity of 40 'year normal
operating conditions. A tabulation of sample derivable results is given
below:

*EPRI reference data is given in part by the draft report "A Review of
Equipment Aging Theory and Technology EPRI RP890-1.



AccidentTemp
Considered
Short-term

MSLB

Schedule
0-1 min 8 400oF
1 min 75 min 8 240oF
>75 min 8 ambient of
100oF

Fraction of Thermal
Aging Life Used by
Accident Modus

.5ev .6ev .7ev .8ev

.0004 .001 .003 .011

Long-term
MSLB

0-8 hrs 8 340oF
8 hrs-24 hrs 8 110oF
)24 hrs 8 ambient of
100oF

.049 .057 .066 .080

Long-term
LOCA

0-2 hr 8 270oF
2 hr-22 hr 8 240 F
22. hr-30 day 8 150 F
30 day-1 year 8 110 F
>1 year 8 ambient of
100oF

.05 .058 .067 .078

Please note that Attachments 2 and 3 to this report provide additional
supplemental technical detail or commitments for specific equipment
regarding Appendix C of the DOR guidelines, our surveillance program,
and maintenance and replacement schedules as applicable in response to
NRC identified deficiencies.

(3.8) Radiation

In our response to the FREER, FPL provided justification for use of a
lower integrated dose and justification that equipment inside
containment will perform its intended function as now required by the
SER. Those assurances previously transmitted via L-81-61 in April 1981
but apparently unreviewed by the Staff, are repeated herein as follows:

"In the PREER, the Staff has referenced a 4xlO rads guideline
for equipment inside containment.

Upon rescrutiny of the DOR guidelines requirements for radiation levels
postulated to exist following a LOCA, as reflected in IEB 79-01B, we
find no explicit references to a guideline requirement of 4x107 Rads
integrated dose inside containment. On the contrary, 'Guidelines for
Evaluating Environmental Qualification of Class IE Electrical Equipment
in Operating Reactors,'hich is a subset of IEB 79-01B, indicates under
Section 4.1.2, 'Gamma Radiation Doses,'hat 'a total gamma dose
radiation service condition of 2x107 Rads is acceptable for Class 1E

12



equipment located in general area inside containment'. It also
indicates under 'Beta Radiation Doses'hat for a 'conservative beta
surface dose of 1.4x10 Rads', dose reduction credits of 100 can be
applied for 70 mils of insulation material and that other appropriate
reduction credits can be obtained for additional shielding.

The gamma and beta contributions were considered in determining
radiation dose levels, and appropriate shielding credits were taken
within the framework established in IEB 79-01B. In addition, in
establishing the integrated dose envelope of values inside
containment, we considered other reduction factors, whenever
warranted, such as for power level, required time of equipment
operability (including margin), and compartment volume. The
combination of these dose reduction factors resulted in dose values
below the centerline, peak values for many pieces of equipment."

The methodology employed for radiation aging evaluation proceeded from a

comparison of the specified radiation exposure with the qualified
radiation exposure. Specified radiation exposure values were taken
either from the generic FSAR values or from the specific Equipment Dose
Map Values. The generic FSAR values envelope the Equipment Dose Map
Values. Qualification radiation exposure values were derivable either
from test reports or a material/component breakdown analysis. The
former qualification values generally satisfied generic FSAR values
whereas the latter generally satisfied specific Equipment Dose Map
values.

The equipment dose maps were generated on the basis of considering the
following contributory factors:

1. Normal Operations Dose — 40 years ($ )

2. Normal Operations Dose — 40 years (P)
(for equipment immersed in
radioactive fluid)

3. DBA Submersion Cloud Dose

4. DBA Submersion Cloud Dose

5. DBA Plate Out Dose

6. DBA Plate Out Dose

(e)

7. DBA Direct Shine Dose from
Liquid Sources Containing
Core Inventory



8. DBA Immersion Dose
(for equipment immersed in
fluid containing core inventory)

9. DBA Direct Shine Dose from (r)
Ambient Filtrate Sources such
as the SBVS and Emergency filters
to other equipment

10. DBA Direct Shine Sump Dose

ll. DBA Direct Shine Sump Dose

12 'BA Immersion Sump Dose

13. DBA Immersion Sump Dose

(p)

(5)

14 'BA Direct Shine Dose from (g)
Containment Sources to
Equipment Outside Containment

I

The calculational methodology utilizing these contributory factors was
based on a mechanistic model. The calculation assumptions were
consistent with those presented in NUREG-0588; and the calculation
results were consistent on the conservative side with the nomographic
parametric valves presented in Appendix B of the DOR guidelines. The
maximum f containment dose given by the Equipment Dose Maps was 2E + 7

rads as contrasted with 1.5E + 7 rads derivable from the nomographs for
the St Lucie Unit 1 plant characteristics.

The equipment dose maps presented over 200 matrix notations. Each
matrix notation comprised six valves representing normal operations dose
integrated over 40 years, and DBA integrated dose for operability times
of 1 day, 30 days, 6 months, and 1 year.

Where test report data was not available, recourse was made to a
material/component breakdown analysis.

The bases input for the weak-link analysis was a comprehensive data bank
comprising tabular data, prefaced by Table C-l in Appendix C of the DOR
guidelines. Table C-l was used as a screening criterion. Materials/
components not considered potentially susceptible to radiation aging,
according to Table C-l for the 40 year service term were excluded from
further consideration and deemed acceptable from the radiation aging
standpoint; material/components considered potentially susceptible to
radiation aging were further investigated utilizing the Ebasco tabular
data. The data consisted of the following:

14



For each entry delineating the material/component, the radiation damage
threshold value (for incipient change) and where appropriate the 10%,
25%, and 50% damage threshold values for various mechanical and
electrical properties of the constitutive material/component, as well as
commentary on side effects such as hydrogen and chlorine outgasing,
embrittlement, etc.. The data are derived from references given in
attachment. The data bank was used by the reviewer to evaluate the
radiation susceptible weak-link material.

The actual analysis however is over 100 pages and is therefore not
included.. It is retained in our files and we invite the staff to review
it with our A/E if they feel this is necessary after considering the
above deficiency response material.

Please note that Attachments 2 and 3 to this report provide supplemental
technical detail for specific equipment regarding radiation exposure in
response to NRC identified deficiencies such that an additional level of
environmental qualification is demonstrated.

I. (4.1) Equipment Requiring Immediate. Corrective Action

Section 4.1 of the SER states that "...the staff has not identified any
safety-related electrical equipment which is not able to perform its
intended safety function during the time in which it must operate."
This is consistent with Appendix A of the SER which lists no equipment
in this category. Based on the SER, no further action on this section
is required-

J. (4.2) Equipment Requiring Additional Information and/or Corrective Action

Attachment 2, titled, "Deficiency Matrix", accompanies this report. It
is comprised of essentially the SER Appendices B and C which have been
reproduced with additional columns added whose headings are identical to
the deficiency legend used by the NRC. Attachment 2 presents a dual
lineup: On the left-hand side are the SER deficiencies cited for the
CES equipment items; on the right-hand side are the corresponding
deficiency responses. Each deficiency entry has a related deficiency
response symbol entry. These responses are keyed to the individual
Component Evaluation Work Sheets. The deficiency response symbol
entries refer to deficiency responses presented in Attachment 3. These
deficiency responses, when taken singly, represent elaboration and/or
complementation of the CES informational support base pertinent to the
deficiency cited; when taken collectively, pertaining to each CES equip-
ment item, they constitute a clarification and supplement to the CES

equipment item.
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The deficiency responses fall into the category of being specifically
oriented for each CES equipment item and yet bearing a generic
contextual nature. The latter derives from the commonality of
deficiencies affecting the ensemble of safety-class equi,pment. An
effort has been made to satisfy the SER review requirements with due
consideration of the prior TER review requirements under the presumption
that the TER which antedated the SER served as a baseline for the draft
of the SER deficiency formulation. This was verified by a collative
match-up analysis of the TER and SER. Because the linkage between the
TER and the SER was never made explicit to FP&L, neither in the body of
the SER, nor at the July 7-10 NRC Bethesda Meeting, it was necessary to
develop an interpretation of what the linkage constituted.
Consequently, it was necessary to formulate an interpretation of the SER

alphabet legend for each deficiency. It is on this fundament that the
Deficiency Response Matrix (Attachment 2) and Deficiency Responses
(Attachment 3) are presented.

This supplemental information provided by FPL together with the final
(Phase II) response to IEB 79-01B constitutes our assurance that St.
Lucie Unit 1 equipment is appropriately qualified and we believe it to
be of the type that will satisfy the NRC.

K (4.3) Equipment Considered Acceptable or Conditionally Acceptable

The SER Appendix C identified items with NRC perceived deficiencies
identified as related to the topic of aging. As related to aging
information, the above discussions at II. J also apply to this section.

III. UPDATED CESs

During FPL's efforts in accumulating additional information and developing
responses to the applicable sections of the SER, we did not revise or add any
CESs. Several engineering analysis sheets were revised however, and these
along with the supplemental deficiency responses have been placed in our
documentation files.
IV. PROPOSED CORRECTIVE ACTION

The deficiency legend "RPN" appears on some of the equipment listed in
Appendix B of the SER indicating that the Staff considers that an adequate
relocation or replacement schedule was not provided. FPL notes that Section
7.0 of the main report which accompanied its IEB 79-01B Phase II submittal
dated'August 6, 1980 contained a table with an action plan and schedule for
the above equipment. That table listed equipment that, after evaluation, had
been designated as an "outstanding" item in the appropriate column of the
applicable CES. In every case however, justification has been given for
continued plant operation. This table has been revised to indicate current
action plan status and schedular commitments. It has been labeled Table 2 and
is included in this section. The past justifications for continued plant
operation remain valid.

16



Note that FPL has been able to schedule modification or relocation of some
equipment during the next refueling, presently scheduled for late 1981.
Replacement of equipment such as limit switches and solenoid valves will
either: a) be replaced during the next refueling outage following receipt of
qualified material or, b) be replaced at the next unscheduled outage pending
sufficient duration, manpower, and access considerations. Again, this is
dependent upon receipt of qualified equipment or parts.

V JUSTIFICATION FOR CONTINUED OPERATION

FPL concurs with the Staffs'onclusion in Section 6 of the SER which states
"The staff has reviewed the qualification of safety-related electrical
equipment to the extent defined by this SER and has found no outstanding items
which would require immediate corrective action to ensure the safety of plant
operation." FPL contends that this SER response together with the FPL's final
response to IEB 79-01B provides the adequate documentation required by the NRC

to ensure that safety-related electrical equipment is capable of withstanding
the harsh environmental service conditions to which they may be subjected.

17



C E S ITEM

Table 2

PROPOSED CORRECTIVE ACTIONS

DISPOSITION

Page 1 of

Pa e No. (See Code) Re lace
Modify

Relocate Other

Disposition
Schedule

Notes

3I-1
2
3
4

5I-3
12I-1

2
3

13I-5
6
7
8
9

10
11
12
13

1M-5 *
7 *

4M-68*
69*
77*
78*

14H-7 *
9 *
] 1*

17H-4 *
8 *

2M-83
84
87
88
92
93
97

2M-98
3M-57

58

T
T
T
T
T
T
T
T

RM

RM

RM
RM

RM

RM

RH
RH

LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS'S

X
X

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X

X
X
X
X
X
X
X
X
X

4
4
4
4
4
2

2

2
3
3
3
3
3
3
3

3
3

1.2
12
1 p 2
12
1 2
1 p 2

1,2
1,2
172
1 $ 2

1,2
1,2
1,2
1,2
1,2
li2
li2
1j2
1,2
1,2
172
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Table 2

PROPOSED CORRECTIVE ACTIONS
Page 2 of 3

CES ITEM DISPOSITION

Pa e No. (See Code) Re lace
Modify

Relocate Other

Disposition
Schedule

Notes

IM-50
51
53
54

1H-2
4

6
8

4M-67*
76*

14H-8 *
10*
12*

17M-3 *
7 *

2H-82
80
94
99

3N-56

NOTE:

LS
LS
LS
LS
SV

SV

SV
SV

SV
SV

SV

SV

SV

SV
SV

SV
SV

SV
SV

SV

X
X
X
X
X
X
X
X

X
X

X
X
X
X
X
X
X
X
X
X

1,2
172
1,2
1,2
1,2
1 2

1,2
li2
1,2
1,2
1,2
1,2
1 $ 2

1 2

1,2
1 p 2
1,2
112

j 2
1,2

1. Class 1E NAMCO limit switches and ASCO and AVCO sole'noid valves
located inside the containment will be replaced as previously
reported per IE Bullentin 79-01 (FP&L Letter L-79-181 dated
7/2/79). Items marked with an asterisk indicate their previous
commitments. Class lE NAMCO limit switches and ASCO and AVCO
solenoid valves located outside containment have been evaluated on
a case-by-case basis. Replacement when called for is predicated
upon successful conduit seal qualification. (See CES)
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Table 2

Page 3 of 3

PROPOSED CORRECTIVE ACTIONS

2. Will be replaced during a) the next refueling outage following
receipt of qualified equipment at Site or b) the next unscheduled
outage pending sufficient duration, manpower, and access
considerations. (See CES)

3. TMI — NUREG 0578 Item. (See CES)

4. Scheduled for modification or relocation following the 1981 October
refueling outage. These items are expected to be completed by
January 1982.

CODE

T....... ~ ....TRANSMITTER, ELEMENT, ETC.

LS...........LIMIT SWITCH

SV...........SOLENOID VALVE

RM...........RADIATION MONITORING EQUIPMENT



Page 1 of 85

ATTACHMENT 1

DISPLAY INSTRUMENTATION LIST

The following display instrumentation list was generated from the
current St Lucie Unit No. 1 Emergency Operating Procedures which
are used for mitigating or monitoring a LOCA and HELB accident.
Notice that the list has been grouped into two sections, a) display
instrumentation considered essential and therefore required by the
operator to bring the plant to safe shutdown and, b) display instru-
mentation considered non-essential.

FP&L has maintained a continuous requalification program for plant
operators at St Lucie Unit No. 1. This is comprised of numerous
working weeks of training that are equally spaced on an annual basis.
This program includes approximately one week of simulator training.
Where non-essential instrumentation environmental qualification can
not be assured, FP&L is considering revising the EOPS to further
highlight this fact to the operator and further caution him in not
depending on its use.

FP&L therefore considers that adequate justification and assurance
exists that non-essential display instrumentation called out by the
EOPS, should it be exposed to a harsh environment and malfunction,will not mislead the operator. In addition, the Staff should notice
that the efforts in identifying shutdown equipment mentioned in the
EOPS is also closely related to the similar requirements for TMIg
Appendix "R", Regulatory Guide 1.97, Safety Assessment System & Human
Factors Engineering tasks which are ongoing tasks.
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REACTOR COOLANT SYSTEM

DISPLAY INSTRUMENTATION LIST
ESSENTIAL

ATTACHME I
PAGE y 85

PAR&%TER
DISPLAY

INSTRUMENT SENSOR

I LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CWD NO.

LOOP 1A1 COLD
LEG TEMPERATURE TI-1102B
LOOP 1B2 COLD
LEG TEMPERATURE

LOOP lA HOT
LEG TEMPERATURE

TI-1102B

TI-1102B

LOOP 1B2 COLD
LEG TEMPERATURE

LOOP 1B HOT LEG
TEMPERATURE

TX-1102D

TI-1102D
LOOP lA HOT LEG
TEMPERATURE TX-1102D

LOOP 1B HOT LEG
TEMPERATURE TI-1102B
LOOP 1A HOT LEG
TEMPERATURE TX-1102C
LOOP 1B HOT LEG
TEMPERATURE TI-1102C
LOOP lA2 COLD
LEG TEMPERATURE TI-1102C
LOOP 1B1 COLD
LEG TEMPERATURE TI-1102C
LOOP 1A1 COLD
LEG TEMPERATURE TI-1102D

TE-1112CB

TE-1122CB

TE-1112HB

TE»1122HB

TE-1112HC

TE-1122HC

TE-1112CC

TE-1122CC

TE-1112CD

TE-1122CD

TE-1122HD

TE-1112HD

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

lI21, E4

1I22, E4

lI23, E4

1I24, E4

lI25, E4

lI26, E4

lI27, E4

lI28i E4i El

lI29, E4

1I30, E4

lI31, E4

lI32, E4

382

382

382

382

383

383

383

383

384

384

384

384



REACTOR COOLANT SYSTEM

DISPLAY XNSTRU NTATXON LIST
ESSENTIAL

ATTACHME~™I
PAGE 5 g 5

PARMKTER

SG lA BLOWDOWN
ISOLATION VALV

SG 1A BLOWDOWN
ISOLATION VALV

SG 1B BLOWDOWN
ISOLATION VALV

SG 1B BLOWDOWN
ISOLATXON VALVE

DISPLAY
XNSTRUMENT

R&G LTS

R&G LTS

R&G LTS

R&G LTS

SENSOR

FCV-23-2

FCV-23-4

FCV-23-5

FCV-23-6

I LOOP COMPONENT
XN HARSH

ENVIRONMENT
YES/NO

YES

YES

YES

YES

APPLICABLE CES SHEETS

1MO 1 i E9 i 1M02 i E6 i
E29 i E 15 i 1I39
1M07, E6, 1M08, E3,
E9

1M03 i E9 i E6 i E29 i lM04
E15, lX40

1M05g E6i lM06g E3g Elf
E9

NOTES/CWD NO.

EMDRAC
8770-5529/319

8770-5529/319

8770-5529/319

8770-5529/319
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SAFETY INJECTION YS

DISPLAY INSTRUMENTATXON LIST
ESSENTIAL

ATTACHME I
PAGE 7 8~

PAiVtt~ZTER

LOW PRESS SX
FLOW CONTROL
VALVE

DISPLAY
INSTRUMENT

R&G LTS

SENSOR

HCV-3615

) LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

YES

APPLICABLE CES SHEETS

2M72g E6g E9 E29

NOTES/CWD NO.

257

LOW PRESS SX
FLOW CONTROL
VALVE RKG LTS HCV-3625 YES

2M77p E6g E9p E29g E16/
E13 260

LOW PRESS SI
FLOW CONTROL
VALVE

LOW PRESS SI
FLOW CONTROL
VALVE

RGG LTS

RSG LTS

HCV-36 35

HCV-3645

YES

YES

2M74, E9, E6, E29

2M79, E6, E9, E29

263

266

HIGH PRESS SI
FLOW CONTROL
VALVE

HIGH PRESS SI
FLOW CONTROL
VALVE

HXGH PRESS SI
'LOWCONTROL

VALVE

HIGH PRESS SX
FLOW CONTROL

ALVE

RGG LTS

RGG LTS

RGG LTS

RSG LTS

HCV-3616

HCV-3626

HCV-3636

HCV-3646

YES

YES

YES

2N6lg E6g E9~ E29g E16g
E13

2M63g E6 E9~ E29g E16f
E13

2M65 E6t E9g E29

2M67~ E6~ E9 E29

261

258

264

267
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SAFETY INJECTION SYSTEM

DISPLAY XNSTRUMENTATXON LIST
ESSENTIAL

ATTACHME '
PAGE g 5

PARA|'%TER

AUXILIARYHIGH
PRESS SI FLOW
CONTROL VALVE

DISPLAY
INSTRUMENT

R&G LTS

SENSOR

HCV-36 17

i LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

YES

APPLICABLE CES SHEETS

2M51I E6I E9p E29g E16p
E13

NOTES/CWD NO.

261

AUXILIARYHIGH
PRESS SI FLOW
CONTROL VALVE

AUXILIARYHiGH
PRESS SI FLOW
CONTROL VALVE

AUXILIARYHIGH
PRESS SI FLOW
CONTROL VALVE

R&G LTS

R&G LTS

R&G LTS

HCV-3627

HCV-3637

HCV-3647

YES

YES

YES

2M53 g E6 g E9 ~ E29

2M55 g E6 g E9 J E29

2M57g E6g E9g E29

259

265

268

REFUELING WATER
TANK VALVE

REFUELING WATER
TANK VALVE

R&G LTS

R&G LTS

MV-07-lA

MV-07-1B

NO

NO

NONE

NONE

297

298

SX TANK lA2
XSOLATION VALVE

SI TANK lA1
ISOLATION VALVE

R&G LTS

R&G LTS

V-3614

V-3624

YES

YES

2M86 g E6 ~ E9 g E29 ~ E1 6
E13, E4, El

2M8lgE9JE6~E16JE13g
E4, E29, El

270

269
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SAFETY INJECTION SYSTEM

DISPLAY INSTRUMENTATION LIST
. ESSENTIAL

ATTACHME~I
PAGE // ~85

PAIVQ&TER

HPSI P lc
AMMETER

DISPLAY
INSTRUMENT

AM/239

SENSOR

CTS 75/5

I LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

NO

APPLICABLE CES SHEETS

NONE

NOTES/CWD NO.

239

LPSI P lA
AMMETER

LPSI .P 1B
AMMETER

AM/251

AM/252

CTS 75/5

CTS 75/5 NO

NONE

NONE

251

252



SHUTDOWN COOLING SYSTEM

DISPLAY INSTRU TATION LIST
ESSENTIAL

ATTACHMENT~
PAGE /2 O~5

PARM"ZTER

SHUTDOWN
COOLING ISOL.

VALVE

DISPLAY
INSTRUMENT

R&G LIGHTS

SENSOR

V-3651

l LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

'NO

APPLICABLE CES SHEETS

NONE

NOTES/CWD NQ.

253

SHUTDOWN
COOLING ISOL.

VALVE R&G LIGHTS V-3652 NO NONE 25

SHUTDOWN
COOLING ISOL.

VALVE R&G LIGHTS V-3480 -NONE 249

SHuTDOWN
COOLING ISOL.

VALVE R&G LIGHTS V-3481 NO NONE 250

SHUTDOWN
COOLING HEAT
EXCH- FLOW VA R&G LIGHTS FCV-3651 NO NONE 274

SHUTDOWN
COOLING RETURN
LPSI DISCHARGE

FLOW VA

R&G LIGHTS FCV-3306 NO NONE 274
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CHEMICAL VOLUME CONTROL SYST M

DISPLAY INSTRUMENTATION LIST
ESSENTIAL

ATTACHME~I
PAGE

PABAx~TER

BORON LOAD
CONT VALVE

DISPLAY
INSTRUMENT

R&G LTS

SENSOR

V-2525

I LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

NO

APPLICABLE CES SHEETS

NONE

NOTES/CWD NO.

190



CONTAINMENT SPRAY SYSTEM

DISPLAY INSTR NTATION LIST
ESSENTIAL

ATTACHME"'~ I
PAGE 18 85

PARAMETER

CONT. PRESS

CONT. PRESS

CONT. PRESS

CONT. PRESS

CONT. PRESS

CONT. PRESS

DISPLAY
INSTRUMENT

PIS-07-2A

PIS-07-2B

PIS-07-2C

PIS-07-2D

PI-07-4A

SENSOR

PT-07-2A

PT-07-2B

PT-07-2C

PT-07-2D

PT-07-4A

PR-07-4B/5B PT-07-4B

> LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

YES

YES

YES

YES

YES

NO

APPLICABLE CES SHEETS

Ilg E3gE6g E9i E29

I4i E3i E6i E9i E29

I6i E3i E6i E9i E29

17, E6, E9, E29

I2, E6, E9i E29

NONE

NOTES/CWD NO.

293

294

295

296

296

296

CONT. SPRAY VA

CONT. SPRAY VA

R & GLTS

R & G LTS

FCV-07-lA

FCV-07-1B

YES

YES

M02i E6i E9iE29i 5M03gE15

5M02 iE6 iE9 iE29 i 5M06 iE1 5

289

289

AUSTIC SPRAY
A

R &G LTS ISE -07-1A NO NONE 292

AUSTIC SPRAY
A

R & G LTS ISE-07-2A NO NONE 292



ATTACHME~I
PAGE 19 tgPS~

I
I

C

t

DISPLAY XNSTRUMENTATION LIST
ESSENTIAL

CONTAINMENT SPRAY SYSTEM

i LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

DXSPLAY
XNSTRUMENT SENSOR APPLICABLE CES SHEETSPARAJ.'~XTER

C S PUMP lA

C S PUMP 1B

E27 Ell /E9 pE17 gE13 E6

E27 El1 E9 gE17 gE13 gE6

RS GLTS

R 6 G LTS

BKR YES

BKR YES

TX-07-5A 5I2 ~E6 ~E9 ~E29 ~E14 ~E13

5I2~ E6 /E9 gE29g 5I3

TE-07-SANT. SUMP TEMP

ONT. SUMP TEMP

YES

TR-07-3B/5B TE-07-5B YES

7I3 pE4 ~E6 gE29

7I5,E4,E10

TI-07-3A TE-07-3AONT. AXR TEMP

CONT. AIR TEMP TR-07-33/5B TE-07-3B YES

PI-07-5A PT-07-5A NONENO
S PUMP

UCTION PRESS

PR-07-4B/5B PT-07-5B NONE
S PUMP

UCTION PRESS
NO

NOTES/CWD NO.

287

290

296

296

296

296

289
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CONTAINMENT COOLING SYSTEM

DISPLAY INST NTATION LXST
ESSENTIAL

ATTACHk~ÃT I
PAGE 22 ~ ~

PAINTER
DISPLAY

INSTRUMENT SENSOR

I LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CWD NO.

CONT. AIR RE- R & G LTS
CIRCULATING
UNIT FAN HVS-1A

CONT. AIR RE- R & T LTS
CIRCULATING
UNIT FAN HVS-1B

CONT. AXR RE- R & G LTS
CIRCULATING
UNIT FAN HVS-1C

CONT. AIR RE- R & G LTS
CIRCULATING
UNIT FAN HVS-1D

MCC

MCC

MCC

MCC

NO

NO

NO

NO

NONE

NONE

NONE

NONE

307

303

309

310
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C.OMP~~

DISPLAY INSTRUMENTATION LIST
ESSENTIAL

ATTACH I
PAGE 24 85

PALMATER

COMPONENT COOL-
'ING WATER TO
iREACTOR COOLING
PUMPS VA.

DISPLAY
INSTRUMENT

R&G LTS

SENSOR

HCV-14-1

> LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

YES

APPLICABLE CES SHEETS

8MOl i E6 g E9g E29 g 8M02 f
E15

NOTES/CWD NO.

212

COMPONENT COOL-
ING WATER TO
REACTOR COOLING
PUMPS VA. R&G LTS HCV-14-7 YES

8M09, E6, E9, E29, 8M10i
E15 212

COMPONENT COOL-
ING WATER FROM
REACTOR COOLING
PUMPS VA. R&G LTS HCV-14-2 YES

8M03, E6, E9, E29, 8M04i
E15 212

COMPONENT COOL-
ING WATER FROM
REACTOR COOLING
PUMPS VA. R&G LTS HCV-14-6 YES

8M07, E6, E9, E29, 8M08i
E15 212

CCW FROM SHUT-
DOWN HEAT EX-

HANGER lA VA.
I
I

gCW FROM SHUT-
DOWN HEAT EX-

HANGER 1B VA.

R&G LTS

R&G LTS

HCV-14-3A

CV-14-3B

NO

NO

NONE

NONE

211

211
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MAIN STEAM SYSTEM

DISPLAY INSTRUMENTATION LIST
ESSENTIAL

ATTACHMEN~
PAGE 29 OF

PARMKTER
DISPLAY

INSTRUMENT SENSOR

> LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CWD NO.

M.S. ISOL VA R & G LTS HCV-08-1A YES 10MOliE15i l0 M02gE9iE6g
10M03, 10M04 g 10MO5 g 10M06g
10M07 i 1 OM08 iE29 iE19 iE13 i
E20, 10M09

312

M.S. ISOL VA R & G LTS HCV-08-1B YES 10M12,E15,10M13,E9,10M14
10M16glOM17glOM18ilOM19i
E29 i E 1 3 i E 1 9 I E20 i 1 OM20

E6

315

M. S. ISOL BY-
PASS

R & G LTS MV-08-1A YES lOM10gE6gE9gE18iE29 311

M.S. ISOL BY-
PASS

R & G LTS MV-08-1B YES 10M21,E6,E9,E29,E3,7,E13 314

SG llA TO AFWP R & G LTS
1.C
TURBINE VA

mr-08-13 YES 10M23, E6, E9, E29, E17, E13 652



MAIN STEAM SYSTEM

DISPLAY INSTRUMENTATION LIST
ESSENTIAL

ATTACHMEN~l:
PAGE 3.0. OMS

PARA"%TER
DISPLAY

INSTRUMENT SENSOR

) LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CWD NO.

SG N1B TO
AFWP-1C
TURBINE VA

R 6 G LTS MV-08-14 YES 10M24,E6,E9,E29,E17,E13 653

AFWP-lc
TURBINE VA

R 6 G LTS MV-08-03 YES lOM25JE6gE9glOM26 632
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INSTRUMENT AIR SYSTEM

DISPLAY INSTRUMENTATXON LIST
ESSENTIAL

ATTAC~8EN
,PAGE 38 OP 8g

PARM~ZTER

INSTRUMENT AIR

ISOL. VALVE

DISPLAY
INSTRUMENT SENSOR

MV-18-1

> LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

YES

APPLICABLE CES SHEETS

16MOl/E9 ~E6 gE29 /E17 ~

E13

NOTES/CWD NO.

317



CONTAINMENT PURGE SYSTEM

DISPLAY INSTRUMENTATION LIST
ESSENTIAL

ATTACgMEN~
PAGE 39 O~ 5

PMA'%TER

REACTOR CONT.
PURGE EXHAUST
FAN HVE-8A.

DISPLAY
INSTRUMENT

R&G LTS

SENSOR

BKR

> LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

NO

APPLICABLE CES SHEETS

NONE

NOTES/CWD NO.

509

REACTOR CONT.
PURGE EXHAUST
FAN HVE-8B R&G LTS BKR NO NONE 510

POST ACCIDENT
HYDROGEN PURGE
FAN. A

R&G LTS MCC NO NONE 485

POST ACCIDENT
HYDROGEN PURGE
FAN B

R&G LTS MCC NO "NONE 486



CONTAINMENT PURGE SYSTEM

DISPLAY INSTRUMENTATION LIST
ESSENTIAL

ATTACHME~I
PAGE 4~ 8%8~

PABAt~XTER
DISPLAY

INSTRUMENT SENSOR

> LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CND NO.

REACTOR CONT.
PURGE ISOLATION
VALVE

REACTOR CONT.
PURGE ISOLATION
VALVE

R&G LTS

R&G LTS

FCV-25-3

FCV-25-5

YES

YES

17M03 g E9 g 17M04 g E6 g E2
E3, El

17M09 g E9 g 17M10 ~ E6 E2
E15

511

511

REACTOR CONT.
PURGE ISOLATION
VALVE R&G LTS FCV-25-2 YES

17M05 g E9 g 17M06 ~ E 6~ El
E3 512

REACTOR CONT.
PURGE ISOLATION
VALVE

REACTOR CONT.
PURGE ISOLATIN
VALVE

R&G LTS

R&G LTS

FCV-25-4

FCV-25-6

YES

YES

17M07~ E9 g 17M08 g E6 ~ E29
El

17Mll, E9, 17M12, E6,
E29

512

512

CONTAINMENT
VACUUM RELIEF
VALVE

CONTAINMENT
VACUUM RELIEF

'ALVE

R&G LTS

R&G LTS

FCV-25-7

FCV-25-8

NO

NO

NONE

NONE

529

529



CONTAINMENT PURGE SYSTEM

DISPLAY INSTRUMENTATION LIST
ESSENTIAL

ATTACHME~
PAGE 41 P~85

PARMKTER
DISPLAY

INSTRUMENT SENSOR

> LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CWD NO.

HYDROGEN PURGE
VALVE

HYDROGRN PURGE
VALVE

POST ACCIDENT
HYDROGEN PURGE
FAN A

R & G LTS

R & G LTS

R & G LTS

FCV-25-9

FCV-25-10

MCC

NO

NO

NONE

NONE

NONE

489

488

485

POST ACCIDENT
HYDROGEN PURGE
FAN B

R & G LTS MCC NO NONE 486
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4

DISPLAY INSTRUMENTATION LIST
ESSENTIAL

ATTACHME I
PAGE 45 5

PABMKTER
DISPLAY

INSTRUMENT SENSOR

I LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CWD NO.

REACTOR AUXILI-
ARY BUILDING
EMERGENCY EX-
HAUST FAN 9A R&G LTS MCC YES 19V li E4i E9i E17 503

REACTOR AUXILI-
ARY BUILDING
EMERGENCY EX-
HAUST .FAN 98 R&G LTS MCC YES

19V 1 i E4i E9i E17t E13i
E6 504

REACTOR AUXILI-
ARY BUILDING
SUPPLY FAN 4A

REACTOR AUXILI-
1ARY BUILDING
SUPPLY FAN 4A

R&G LTS

R&G LTS

HVE-4A

HVE-4B

NO

NO

NONE

NONE

505

506
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DISPLAY INSTRUMENTATION LIST
ESSENTIAL

~ ATTACHME I
PAGE 47 OP

PZ nse~~TER

PIPE TUNNEL
DAMPER TO
NORM. SYS.

DISPLAY
INSTRUMENT

R&G LTS

SENSOR

D-12B

i LOOP COMPONENT
IN HAPSII

ENVIRONMENT
YES/NO

YES

APPLICABLE CES SHEETS

19V 2i E9i E3i 19V 3 E6i
E29

NOTES/CWD NO.

466

AUXILIARYBUILD
ING & ECCS ROOM
DAMPER

AUXILIARYBUILD
ING & ECCS ROOM
DAMPER

AUXILIARYBUILD
ING & ECCS ROOM
DAMPER

AUXILIARYBUILD
ING & ECCS ROOM
DAMPER

R&G LTS

R&G LTS

R&G LTS

R&G LTS

D-13

D-14

D-15

D-16

YES

YES

YES

YES

19V-2, E9, 19V-3, E6,
E29'9V

2 i E9 i 19V 3i E6 i E29

19V-2, E9, 19V-3, E6, E29

19V-2, E9, 19V-3, E6, E29

463

463

462

464





DISPLAY INSTRUMENTATION LIST
ESSENTIAL

CONTROL ROOM AIR CONDITIONING SYSTEM

ATTACHNEN~
PAGE 48 O~g

PARMKTER
DISPLAY

INSTRUMENT SENSOR

> LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CWD NO.

CHLORINE DE-
TECTOR

B-1007A CL2SM-25-
1B

NONE 500

CONT RM SOUTH
OAI ISOL'A

R & G LTS FCV-25-14 YES 21<()2 iE6 iE9 i 21 I2 1170

CONT RM SOUTH
OAI ISOL VA

R & GLTS FCV-25-15 NO NONE 1171

CONT RM NORTH
OAI ISOL VA

R & G LTS FCV-25-16 YES 21MOlgE6iE9i21I1 1172

CONT RM NORTH
OAX ISOL VA

R & G LTS FCV-25-17 NONE 1173

TOILET EXH FAN
ISOL VA

R & G LTS FCV-25-18 NO NONE 1174

TOILET EXH FAN
ISOL VA

R & G LTS FCV-25-19 NO NONE 1175



\ 4 li p ';~ ~ 4JVll%. 1 ~ ~ w

DISPLAY INSTRUMENTATION LIST
ESSENTIAL

CONTROL ROOM AIR CONDITIONING SYSTEM

ATTACHMEN~
PAGE gp OP ~

PAKCKTER

SUPPLY AIR
FLOW NORTH

DISPL'AY
INSTRUMENT

Fl-25-18A

SENSOR

FT-25-18A

i LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

NO

APPLICABLE CES SHEETS

NONE

NOTES/CWD NO.

1173

SUPPLY AIR
FLOW SOUTH

Fl-25-18B F T-2 5- 188 NO NONE 1171

AIR FLOW SW NONE FS-25-16A NO NONE 490

AIR FLOW SW NONE FS-25-16B NO NONE 491

CONT RM NORTH
DIFF PRESS

POI-25-14A PDT-25-14 NO NONE 1172

CONT RM SOUTH
DIFF PRESS

PDI-25-14B PDT-25-14B NO NONE 1170

CHLORINE DE-
TECTOR

B-1009A CL2SM-25-
lA

NO NONE 500



DISPLAY INSTRUMENTATION LIST
ESSENTIAL

CONTROL ROOM AXR CONDITIONING SYSTEM

ATTACHME~I
PAGE .5P ~85

PArmeTER
DXSPLAY

INSTRUMENT SENSOR

i LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CWD NO.

KXTCHEN EXH
FAN

R & G LTS DAMPER
MOTOR
NORTH

NONE 1182

KITCHEN EXH
FAN

R & G LTS DAMPER
MOTOR
SOUTH

NONE 1183

INLET DAMPERS R & G LTS HVE-13A NO NONE 499

INLET DAMPERS R & G LTS HVE-13B NONE 499

AIR COND STATU
HVA — 3A

R & G LTS MCC 1A6 NO NONE 492

AIR COND STATU - R & G LTS
HVA — 3B-

MCC 1B6 NO NONE 494

AIR COND STATU R & G LTS MCC lAB
HVA — 3C

NONE 496



l



DISPLAY INSTRUMENTATION LIST
ESSENTIAL

CONTROL ROOM AIR CONDXTIONXNG SYSTEM

ATTACHME I
pAGE 51.: OF

PARA"%TER
DISPLAY

INSTRUMENT SENSOR

I LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CWD NO.

KITCHEN EXH
FAN
ISOL VA

R & G LTS FCV-25«24 NO NONE 1182

KITCHEN EXH R & G LTS
FAN
ISOL VA

FCV-25-25 NO NONE 1183

INLET DAMPER R & G LTS D-18 NO NONE- 499

INLET DAMPER R & G LTS D-19 NO NONE 499

INLET DAMPER R & G LTS D-20 NO NONE 499

INLET DAMPER R & G LTS D-21 NO NONE 499

INLET DAMPER R & G LTS D-22 NO NONE 499



DISPLAY INSTRUMENTATION LIST
ESSENTIAL

CONTROL ROOM AIR CONDITIONING SYSTEM

ATTACHME
PAGE ~ 0

PAme~ZTER
DISPLAY

INSTRUMENT SENSOR

I LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CND NO.

CONT RM DUCT
TEMP 3A
STATUS

PNL ACC-3A THERMOSTA
3A

NONE 493

CONT RM DUCT
TEMP 3B
STATUS

PNL ACC-3B THERMOSTA
3B

.'NONE 495

CONT RM DUCT
TEMP 3C
STATUS

PNL ACC-3C THERMOS TA
3C

NONE 497



EMERGENCY DIESEL GENERATOR SYSTEM

DISPLAY INSTRUMENTATION LIST
ESSENTIAL

ATTACHMEN~
PAGE ~ OE~

PAINTER
DISPLAY

INSTRUMENT SENSOR

i LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CWD NO.

DIS 1A VOLTAGE VM/954D 4200-120V
PT'S

NO NONE 954

DIS 1A FRE-
QUENCY

FM/954 4200-120V
PT'S

NO NONE 954

DIS lA
W-RECORDER

W-REC-954

DIS lA ENGINE
START LIGHT

DIS 1A OUTPUT
BKR IND

DIS 1A SPEED
ADJUST

R & G LTS

R & G LTS

R & G LTS

DIS 1B VOLTAGE VM/964

DIS lA AMPERAGE AM/954D

4200-120V
PT'S

800/5 CT'S

RELAY

BKR

RELAY

4200-120V
PT'S

NO

NO

NO

NO

NO

NONE

NONE

NONE

NONE

NONE

NONE

954

954

957

953

958

964

IS 1B FRE-
UENCY

DIS 1B V-RECORD-
kR

FM/964

W-REC-964

200-120V
PT'S

20-120V

NO

NO

NONE

NONE

964

964

DIS lB ENGINE
START LIGHT

R & T LTS

DIS 1B AMPERAG AM/964 D 00/5 CT'S

RELAY'

NO

NO

NONE

NONE

964

967



EMERGENCY Dl

DISPLAY INSTRUMENTATION LIST
ESSENTIAL

STEM

ATTACHMEN~
PAGE,~ O~g

PAiVQ~XTER

DIS 1B OUTOUT
BKR IND

DIS 1B SPEED

DISPLAY
INSTRUMENT

R 6 G LTS

RGGLTS

SENSOR

BKR

RELAY

i LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

NO

NO

APPLICABLE CES SHEETS

NONE

NONE

NOTES/CWD NO.

963

968
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REACTOR COOLANT SYSTEM

DISPLAY INSTR TATION LIST
NON-ESSENTIAL

ATTACHMENT,I
PAGE b7

PARAMETER

PZB-
QUENCH TANK
TEMPERATURE

DISPLAY
INSTRUMENT

TIA-1116

SENSOR

TE-1116

i LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

YES

APPLICABLE CES SHEETS

.NONE

NOTES/CWD NO.

135

LOOP lA HOT TI-illlZ,
EG TEMPERATURE TR-1111Z/1121Z TE-1111X YES 1I47, Elo TMI/136

LOOP lA2 COLD
EG TEMPERATURE

LOOP 1B2 COLD
EG TEMPERATURE

LOOP lAl COLD
EG TEMPERATURE

LOOP 1B'HOT
EG TEMPERATURE

LOOP lBl COLD
EG TEMPERATURE

TIC-llllY
TIC-1121Y

TI-1115,
R-111.5/1125

TI-1121X,
R-llllX/1121X
TI-1125,

R-1115/1125

TE-llllY
TE-1121Y

TE-1115

TE-1121X

TE-1125

YES

YES

YES

YES

YES

lI41, El, E4

lI42, El, E4

lI48, E3, E10

lI54, E10

1I49, E3, E10

TMI./136
TMI/137

TMI/136

TMI/137

TMI/j 37

SPRAY LINE
TEMPERATURE

SPRAY =LINE

TEMPERATURE

TIA-1103

TIA-1104

TE-1103

TE-1104

YES

YES

NONE

NONE

133

133

SURGE LINE
TEMPERATURE TIA-1105 TE-1105 YES NONE 134
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REACTOR COOLANT SYSTEM

DISPLAY INSTR NTATXON LIST
NON-ESSENTIAL

ATTACHMENT I
PAGE59 5

PARM4ETER

REACTOR COOLANT
PUMP- iB1 AMMETE

REACTOR COOLANT
PUMP= 1B2 AMMETE

DISPLAY
INSTRUMENT

AM /loS

AM /113

SENSOR

CTS-800/5

CVS-800/5

> LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

YES

YES

APPLICABLE CES SHEETS

NONE

NONE

NOTES/CWD NO.

105

113

REACTOR TRIP
HKR STATUS IND

REACTOR TRXP
BKR STATUS IND

REACTOR TRIP
BKR STATUS 'IND

REACTOR TRIP
BKR STATUS IND

REACTOR TRIP
BKR STATUS IND

R&G LTS

R&G LTS

R&G LTS

R&G LTS

R&G LTS

TCB-1

TCB-2

TCB-3

TCB-4

TCB-5

NO

NO

NO

NO

NONE

NONE

NONE

NONE

NONE

ESS. R&G LTS ARE
LOCATED ON
REACTOR TRXP
SWITCHGEAR /411

ESS. R&G LTS ARE
LOCA'TED ON
REA'CTOR TRIP
SWITCHGEAB'413

ESS.R&G LTS ARE
LOCATED ON.
REACTOR TRIP
SWITCHGEA@4 1 S

ESS. R&G LTS ARE
LOCATED ON
REACTOR TRXP
SWITCHGEAR/417

ESS. R&G LTS ARE
LOCATED ON
REACTOR TRIP
SWITCHGEA+4 1 2
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SAFETY INJECTION

DISPLAY INSTR NTATION LIST
NON-ESSENTIAL

ATTACHMENT
I'AGE

62 85

PAKQ4ETER

SI TANK 1A2
INSTR & CHECK
VA LEAKAGE
DRAIN TO RWT

SI TANK 1A1
INSTR & CHECK
VA LEAKAGE
DRAIN TO RWT

SI TANK lB1
INSTR & CHECK
VA LEAKAGE
DRAIN TO RWT

SI TANK 1B2
INSTR & CHECK
VA LEAKAGE
DRAIN TO RWT

DISPLAY
INSTRUMENT

R&G LTS

R&G LTS

R&G LTS

R&G LTS

SENSOR

HCV-3618

HCV-3628

HCV-3638

HCV-3648

i LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

YES

YES

YES

YES

APPLICABLE CES SHEETS

2M87i2M88iE9i2M89iE6iE3iE

2M84,2M83,2M82,E6,E3,E1,
2M86g E9 gE29 gE16 gE13 g

E4

2M3 1 i 2M93 i E6 i E9 iE29 i 2M94 i
E3,E13

2M97i2M98iE6iE9iE29i2M99i
3

NOTES/CWD riQ.

280

281

282

283



SHUTDOWN COOLING SYSTEM

DISPLAY INSTR TATION LIST
NON-ESSENTIAL

ATTACHMENT I
PAGE 63 OF

PAKQJETER

SHUTDOWN HT
EXCHANGER 1A
OUTLET TEMP

SHUTDOWN HT
EXCHANGER 1B
OUTLET TEMP

DISPLAY
INSTRUMENT

TI-3303X

TI-3303Y

SENSOR

TE-3303X

TE-3303Y

LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

YES

YES

APPLICABLE CES SHEETS

3Il, E6, E9, E29

3I3, E6, E9, E29

NOTES/CWD NO.

TMI/(275

TMI/275

SHUTDOWN COOL-
ING HT EXCH
INLET TEMP TR-3351 TE-3351X YES 3I2, E6, E9, E29 TMI/275

ST LOW PRESS
HDR TEMPERATURE TR-3351 TE-3351Y YES 3I4, E6, E9, E29 TMIfZ75

SHUTDOWN HT.
EXCHANGER 1A
PRESS

PI-3303X PT-3303X NO NONE 273

SHUTDOWN HT.
EXCHANGER lh
PRESS

PI-3303Y PT-3303X NONE 273"
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CONTAINMENT SPRAY SYSTEM

DISPLAY INSTRU TATION LIST
NON-ESSENTIAL

ATTACHMENT I
PAGE 66 0'

PARAMETER

NA OH FLOW

DISPLAY
INSTRUMENT

FI-07-02,
FR-07-02

SENSOR

FT-07-02

> LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

NO

APPLICABLE CES SHEETS

NONE

NOTES/CWD NO.

291

C. S. HDR A
FLOW

C. S. HDR B
FLOW

FI-07-1A

FI-07-1B

FT-07-1A

FT-07-1B

NO

NO

NONE

NONE

293

294

C. S. HDR A
PRESS

C. S. HDR B
PRESS

PIS-07-3A

PIS-07-3B

PT-07-3A

PT-07-3B

NO

NO

NONE

NONE

293

294



COMPONENT COOLING SYSTEM

DISPLAY INSTRU TATION LIST
NON-ESSENTIAL

ATTACHMENT I
PAGE 67 P 85

PAIVQIETER

CCW FLOW THRU
HDR A

CCW FLOW THRU
~ HDR B

DISPLAY
INSTRUMENT

FIS-14-lA

F IS-14-1B

SENSOR

FT-.14-1A

FT-14-lB

-< LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

NO

NO

APPLICABLE CES SHEETS

. NONE

NONE

NOTES/CWD NO.

217

218

CCW FROM LET-
DOWN HEAT EX-
CHANGE FLOW FIS-14-6 FT-14-6 NO NONE 218

RCP A SEAL
COOLER HX TUBE
LEAK DETECTION R&G LTS

HCV-14-11-
lAl NO NONE 93

RCP A SEAL
COOLER HX TUBE
LEAK DETECTION R&G LTS

HCV-14-11-
lA2 NO NONE 93

RCP B SEAL
COOLER HX TUBE
LEAK DETECTION R&G LTS HCV-14-11-

1Bl NO NONE 94

RCP B SEAL
COOLER HX TUBE
LEAK DETECTION R&G LTS

HCV-14-1 1
1B2 NO NONE 94



COMPONENT COOLING SYSTEM

DISPLAY INSTRU TATION LIST
NON-ESSENTIAL

ATTACHMENT I
. PAGE 68 0 5

PARAMETER

COMPONENT COOL
ING WATER SURG
TANK INLET
VALVE

DISPLAY
INSTRUMENT

NONE

SENSOR

LCV-14-1

I LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS

NONE

NOTES/CWD NO.

211

CCW FROM SHUT-
DOWN HEAT EX-
CHANGER lA
FLOW FIS-14-10A FT-14-10A NO NONE 217

CCW FROM SHUT-
DOWN HEAT EX-
CHANGER lB
FLOW FIS-14-10B FT-14-10B NO NONE 218

CCW HEAT EX-
CHANGER lA OUT-
LET PRESS PIS-14-8A PT-14-8A NO NONE 217

CCW HEAT EX-
CHANGER 1B OUT-
LET PRESS PIS-14-8B PT-14-8B NO NONE 218

COMPONENT COOL-
ING WATER SURGE
TANK VENT VALVE NONE RCV-14-1 NO NONE 211
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MAIN STEAM SYSTEM

DXSPLAY INSTRUMENTATXON LIST
NON-ESSENTXAL

ATTACHMEN~
PAGE 7n O~~

PABMKTER
DISPLAY

INSTRUMENT SENSOR

I LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CWD NO.

STEAM FLOW
SG 81A

STEAM F4OW
SG ¹1B

F1-08-1A

F1-08-1B

FT-08-1A

FT-08-1B

YES

YES

NONE

NONE

695

695

STEAM FLOW
SG ¹1A

STEAM FLOW
SG 01B

FEEDWATER
REG S RACK
1A

FEEDWATER
REG S RACK

-1B

FT-8011

FT-8012

YES

YES

NONE

NONE

619

624
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MAIN STEAM SYSTEM

DISPLAY INSTRU TATION LIST
:ESSENTIAL

ATTACHMENT I
PAGE >2 0

PARtQ4ETER

S.G. ATM. STM.
DUMP lA

S.G. ATM. STM
DUMP 1B

DISPLAY
INSTRUMENT

PIC-08-1A

PIC-08-1B

SENSOR

HCV-08-2A

HCV-08-2B

i LOOF COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

YES

YES

APPLICABLE CES SHEETS

E6, E9, E29

NONE

NOTES/CWD NO.

603

603



DISPLAY INSTRUMENTATION LIST
NON-ESSENTIAL

ATTACHE '" I
PAGE 73 85

MAIN STEAM SYSTEM

PA RATER
DISPLAY

INSTRUMENT SENSOR

i LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CWD NO ~

STM. DUMP TO
COND. VA

STM DUMP TO
COND. VA

R 6 G LTS

R 6 G LTS

CV-8802

PCV-8803

NO

NO

NONE

NONE

749

749

STM. DUMP TO
COND. VA

STM. DUMP TO
COND. VA

R Sr G LTS

R & G LTS

PCV-8804

PCV-8805

NO NONE

NONE

750

750



0



AUXILIARYFEEDWAT

DISPLAY INSTR TATION LIST
" NON-ESSENTIAL

ATTACHMENT I
PAGE .74 85

PARMKTER

AUX. FW FLOW
HDR A

AUX. FW FLOW
HDR B

AUX. FW FLOW
HDR C

DISPLAY
INSTRUMENT

FI-09-2A

FI-09-2B

FI-09-2C

SENSOR

FT-09-2A

FT-09-2B

FT-09-2C

i LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

YES

YES

YES

APPLICABLE CES SHEETS

12Il. E6, E9 E29

12I2 i E6 i E9 i E29

12I3 i E6 i E9 i E29

NOTES/CWD NO-

601

601

602

FWP 1A AMMETR

FWP 1B AMMETR

AM/629

AM/630

CTS 75/5

CTS 75/5

NO

NO

NONE

NONE

629

630
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AUXILIARYFEEDWATER SYSTEM

DISPLAY INSTRU ATION LIST
NON-ESSENTIAL

ATTACHMENT I
PAGE 76 OF

PAEVQ4ETER =

AUX FW PRESS
HDR A

AUX FW PRESS
HDR B

AUX FW PRESS
HDR C

I

DISPLAY
INSTRUMENT

PI-09-8A

PI-09-8B

PI-09-8C

SENSOR

PT-09-8

PT-09-8B

PT-09-8

I LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

NO

NO

NO

APPLICABLE CES SHEETS

NONE

NONE

NONE

NOTES/CWD NO.

601

601

602



AUXILIARYFEEDWATER SYSTEM

DISPLAY INSTRU TATION LIST
NON-ESSENTIAL

ATTACHMENT I
PAGE 77 0

PARAMETER

COND. TO STO-
RAGE TANK

DISPLAY
INSTRUMENT

R 6 G LTS

SENSOR

LCV-12-5

> LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

NO

.APPLICABLE CES SHEETS

NONE

NOTES/CWD NO.

741



TURBINE S

DISPLAY INSTR TATION LIST
NPgMSSENTIAL

ATTACHMENT I
PAGE 78 0 5

PARAMETER
TROTTLE VA

GOVERNOR VA .

TROTTLE VA

GOVERNOR VA

TROTTLE VA

GOVERNOR VA

ROTTLE VA

OVERNOR VA

DISPLAY
INSTRUMENT
R 6 G LTS

R & G LTS

R 8 G LTS

R 6 G LTS

R 6 G LTS

R 6 G LTS

R 6 G LTS

' 6 G LTS

SENSOR

Gl

G3

T2

G2

T4

G4

I LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO

NO

NO

NO

NO

NO

NO

APPLICABLE CES SHEETS

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NOTES/CWD NO.

713

713

713

713

713

713

713

713

HEAT VA

HEAT VA

HEAT VA

HEAT VA

NTERCEPT VA

NTERCEPT VA

NTERCEPT VA

NTERCEPT VA

R 6 G LTS

R 6 G LTS

R 8 G LTS

R 6 G LTS

R 6 G LTS

R R G LTS

R G.G LTS

R 6 G LTS

1RR

2RL

2 RR

lIL
lIR
2IL

2IR

NO

NO

NO

NO

NO

NO

NO

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

718

718

718

718

718

718

718

718



DXSPLAY INSTR NTATION LIST
NON-ESSENTIAL

ATTACHMENT I
PAGE 79 0 '5

PARAMETER

AREA RADIATION
MONITOR CH. 14

AREA RADIATION
MONITOR CH. 22

DISPLAY
INSTRUMENT

RR-26-1C

RR-26-1C

SENSOR

RE-26-14

RE-26-22

I LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS

NONE

NONE

NOTES/CWD NO.

445

445

PROCESS RADIA-
TION CH. 28

PROCESS RADIA-
TION CH. 29

PROCESS RADIA-
TION CH. 30

RR-26-1D

PR-26-1D

PR-26-1D.

RE-26-28

RE-26-29

RE-26-30

YES

YES

YES

13Ill

13I12

13I13

447

447

447

PROCESS RADXA-
TXON CH. 35

PR-26-1D RE-26-35 NO NONE 452
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DXSPLAY XNST NTATION LIST
NON-ESSENTIAL

SHXELD BUXLDING VENTILATION SYSTEM

ATTACHMENT I
PAGE 82

PAR&%TER
DXSPLAY

INSTRUMENT SENSOR

( LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CND NO.

AIRBORNE
RADIOACTIVITY
DIFF PRESS

PDIS-25-3 PDT-25-3 NO NONE 481

AIRBORNE
RADIOACTIVXTY
DIFF PRESS

PDIS-25-4 PDT-25-4 NO NONE 481

AUX BLDG
DIFF PRESS

PDIS-25-5A PDT-25-5A NO NONE 481

AUX BLDG
DIFF PRESS

PDIS-25-5B PDT-25- 5B NO NONE 481

SHLD BLDG
DIFF PRESS

PDIS-25-8A PDT-2 5-8A NO NONE .481

SHLD BLDG
DIFF PRESS

PDIS-25-8B PDT-25-8B NONE 481

CONT TO ANNULUS PDI-25-15A
DIFF PRESS A

PDT-25-15A NO NONE 517





DXSPLAY INSTR TATION LIST
NON-ESSENTIAL

SHIELD BUILDING VENTILATION SYSTEM

ATTACHMENT I
PAGE 83 0 5

PARA'TER
DISPLAY

XNSTRUMENT - SENSOR

< LOOP COMPONENT
IN HARSH

ENVIRONMENT
YES/NO APPLICABLE CES SHEETS NOTES/CWD NO.

CONT TO ANNULU
DIFF PRESS B

PDI-25-158 PDT-25-15 NO NONE 517



GENERATOR-DISTRIBUTION SYSTEM

~likCQ4r,k, A kw 4k I

DISPLAY INSTRUMENTATION LIST
NON-ESSENTIAL

/ .4'4. AQ,:», k 4LAik' ~ ~ ~

ATTACHMEN'AGE ~ Oi~

PARM<XTER

GENERATOR
BREAKER iZND

DISPLAY
XNSTRUMENT

RGG LTS

SENSOR

BKR-XE
OCB

> LOOP COMPONENT
XN HARSH

ENVIRONMENT
YES/NO

NO

APPLICABLE CES SHEETS

NONE

NOTES/CWD NO.

886

GENERATOR
BREAKERS IND

START UP
TRANSF 1A-1
BKR IND

START UP
TRANSF lA-2
BKR IND

START UP
TRANSF 1B-1
BKR IND

RGG LTS

RGG LTS

RSG LTS

RGG LTS

BKR-IM
OCB

BKR 1A-1

BKR 1A-2

BKR 1B-1

NO

NO

NO

NO

NONE

NONE

NONE

NONE

886

904

'906

905

START UP
TRASF 1B-2
BKR IND

UNIT AUX
TRANSP 1A-1
BKR IND

RSG LTS

RGG LTS

BKR 1B-2

BKR lA-1

NO

NO

NONE

NONE

907

912

UNIT AUX
TRANSF lA-2
BKR XND

UNIT AUX
TRANSF 1B-1
BKR IND

RRG LTS

RGG LTS

BKR lA-2

BKR 1B-1

NO

NO

NONE

NONE

914

913



hall ~ ~ ~ulASkk h , 4,'LL lays+'.gz,< S 04UO.C h'

GENERATOR-DISTRIBUTION SYSTEM

DISPLAY INSTRUMENTATION LIST
NON-ESSENTIAL

ATTACHME~I
PAGE ~i~

PARI%TER

UNIT AUX
TRANSF 1B-2
BKR IND

DISPLAY
INSTRUMENT

R&G LTS

SENSOR

BKR 1B-2

I LOOP COMPONENT
- IN HARSH
ENVIRONMENT

YES/NO APPLICABLE CES SHEETS

NONE

NOTES/CWD NO.

915



~"'

Appendix 8

Equi paent Requiring Additional Inforuatlon
and/or Corrective Action

(Category 4.2)

~IIT'lht!H T 2
DEFICIENCY MATRIX

AGE IOF

LECENO:

R - Radlat5on
T Teuperature

4T - Oualiflcatlon tine
RT - Required tine

P Pressure
H Husldity

CS - Cheuical spray
A - Haterlal aging evaluation, replaceaent schedule, ongoin'g equipoent

surveillance
5 Suboergencc
H . Nargin
1 - HEL8 evaluation outside contaInaent not coopleted

ON - 4ualificatlon sethod
RPN - Equlpccnt relocation or replacenent, adequate schedule not provided
EXN - Exc~tcd equipncnt justiflcaticn inadequate
SEN - Separate effects qualification justification inadequate

41 - 4uallfication Inforsation heing developed
RPS - Equlpoent relocation or reolaccaent schedule provided

Equipacnt Hanufacturer/
Oescriptlon/CESS Nodal N~er

5 : Reactor Coolant PM—]
Llait S»itch/1 National Acne/

EA080 2110 0

Cooponent No.
(Plant IO Ho.)

1 FCV-23-3

SIRC IDENTIFIED
Oeficiency

T,P,4H,A

R T
Resolution

H CS A E QI
COMMENTS

olenold Valve

Lialt S»itch/3

ASCO/831665

Hational Acne/ HSE 33

N T 'RPH

T,P,A,4N

'EPLWE —SEE SECTIOId ZK

Linit Svitch/5

~dV v
0

Llait S»itch/2

National Acre/
EA0802 1100

National Ac=a/

Solenoid Valve/4 ASCO '831665 SE-20

HSE-33

HSE-33

T P A RPN

T,P,A,CS,RPN,R

TiCSi4H RP l>A PIH

REPLACE—SEE SECTION ~
RBPLACE—SEE SECTION 33.

REPLACE —SEE SECTIOPf ~
,REPLACE,—SEC SECTIOhl ~

8-1
BY

CHKD. BY:

DATE 3/

TE ZS 6'



AGE 2 OF23

0 i APPENDIX 8 (Contfnued)

Equi paent
Description/CESAR

Manufacturer/
Model %War

CoaPonen™o $NRC- IDENTIFIEO1
(Plant 50 Ho.) . Deficiency

Resolution
H CS A QM RPN EX QI

COVI MENTS

t

j ~

0

gyes nofd Valve 8

Lfaft Suftch/50 Hatfonal Acne/

L5aft Suftch/51 Hat5onal Acne/

Lfaft Svftch/53 Hat5onal Acne/
00

Lfaft Switch/54 Natfonal Acne/
*

0M-1
11952U

?-FCV 23-4

PCV-1100-E

TR NARPNCS

THPHRHQHHRPNHA

PCV 1100 E THP ~ R OM RPN A CS

PCV-1100-F T,P,R,OH,RPN,A,CS

g PCV-1100 F T 0 P 0 R 0 r055 ~ RPN A 0 CS

REPLACE- SEE SECTION

RfPLAGE- SEE SECTION

REPLACE- SEE SEGTIOI35

REPLAC'E- SEE SECTION 3K

REPLACE- SfE SEGTION

a SK-0

Motor erator/55 Lfafto ue/SH8-00-10

KCV-36 7

HCV-3627

HCV 3637

A H

A H

lo.

33
fa r3LuuL

Hotor 0 erator/59 Lfafto ue/SH8-00- V-3659

Motor 60 5 0 f37 HPS 18

Motor 0 crater/61 Lfaftor ue/SI08-00-10 HCV-3616

Motor 0 erator/63 L5aftor ue/MI-00-10 HCV-3626

TPA NEXN

A,gH lo

0

A

H~otor erator 67

rator 6

IL19 MQUU
0 0 H~HQH 0~0. 0 000 3046~AH

HCV 66 A H

lo

Motor/70 OE/SX811052C37

Weetfn ho~use OF57882~5
R,THPHAHOHHEXH

RTP 5b 3
Hot r r r a K- H - 3 A H

82
BY

CHRD. BY

DATE

DATE 4



APPBQIX 8 (Continued)

Equip/sent
- DescriptionSCESi

Kanufacturer/
Kode1 Htatber

Coaponent iio. tNRC- IDEN'TIFIEOj
(Plant'D No.). Deficiency

QT

Resolution
P H CS QH RPK EX tc01 RT

COMMENTS

Yctcaahcratcr/pa~tal ccracc/682/a~acta 666

YahaJluecatarl8~lnitacaua/d

20288828/2~20/02020 222

A,QN

aum2K5MZ 32$ LEpp

Yctca/tacratcr/~attarahc/thasU5 ~YU628~08
2
2
.2
2..

Jo
5b
lo
lo,
1 ci

REPLACE- SEE SECTION

{a{tSuite 83 Hat anal Ave 400X- HVC-36 8 A T P R N RPN CS
REPLACE- SEE SECTION ZZ

228222 I2ch/aa~ctlchatgcac/026002M~CD628~.2 P~I22228SC

Hat+Aecatarl8~aBaxgeLSNIL1-6

R»QILJSLS~

2 lo 2

I

REPLACE- SEE SECTION ZiL

REPLACE- SEE SECTION

REPLACE —SEE SECTION

REPLACE —SEE SECTION 3K

Solenoi 94 A~SO~CVRF KCY 3638 T P R K A RPN CS

RBPLACB-SEE SECTION

3'EPLACE-SEE SECTION

REPLACE- SEE SECTIOIhl

.LiaEMchLI~ACipaALb

lo

la

REPLACE- S EE SECTION 35C

REPL ACE'SEE SECT IOIhi ZZ
REPLACE-SEE SECTION 35K

83



APPENOIX 8 (Contfnued)

Equfpaent
Oescrfptfon/CESS

Hanufacturer/
Nodal Huaber

Coaponent Ho. NRC- IDEIsITI FIED
(Plant IO Ho.). Oeffcfency R T

Resolution
H CS A S RPN E QI

COMMENTS

Hotor Operator/103 Lh5to ue/9$ -000-5 Y-3662

Hotor Operator/104 Lfaftorque/9$ .000-5 Y-3663

5 s: Shutdown Cool in t3M—j
Solenoid Valve/Ol ASCO/HT8316815 I HCV 14-3A

L5a5t Switch/02 Hatfonal Ac=e/02400X R HSE-14-3A

Solenoid Valve/03 ASCO/HT80773 SE-14-3B

Lfaft Switch/52 ASCO/8302825RO FCV-3306

Uaft Switch/53. '.: ASCO/02400X.2 . . CY.-3306.

Unit Switch/54 ASM/02400X-2 FCV 3306

E/P Transducer/55 Fisher Controls/546 FCV-3306

l.5alt Switch/04 Hatfonal Ace/02400X-R HSE-14-38

Hotor Operator/50 Uaftorque/SHB-1-40 V-3481

Hotor Operator/51 Lhotorque/SHB-1-40 V-3651

T A

TP

RTHA N T

RTPHA H

5a 3

Qb

2
3 2

3 2
2

UMIT SWITCH SHOULD BE SOlKNOIOY4K

"ASCO SHOULD BE NAMCO"

ASCO SHOULD 8E NAMCO

REPLA(',E-SF E SECT(ON 2C
Solenoid Valve/56 ASCO/8302C27RF V 3661

Lfaft Switch/57 Natfona'I/Acae/02400X-2 V-3661

Lfaft Switch/58 National/Acne/024COX-2 V-3661

T P R H A H RPN

RE.PLACE-SE ECTIOM iV

REPLACE-SEE SEI"TION

Hotor Operator/59 Lhltorque/5505-1-40

Hotor Operator/60 Lfsftorque/Sfs8-1-40

Y 3480

V-3652

A N

Solenoid Valve/61 ASCO/8302C27RF HCV-3657

Uaft Switch/62 Hat5onal Acne/0-2400X-2 HCV-3657

L5a5t Swl tch/63 National Acne/0-2400X-2 HCV-3657

RTPHA T

RTPHA

RT H

4b

E/P Transducer/64 Fisher Controls/3590

~si: svss Q,M j
Solenoid Valve/01 Target Rock/74tI-

84

HCV-3657

I SE-01-1

R T P H A N T

A N

5e 3 I4b 3

BY

CHKD BY

DATE~+~/8

ATE
(



PAGE6 OF 23

APPENOIX 8 (Continued)

Equi poent
Oescriptfon/CESS

Manufacturer/
Hodel N~er

Conponent No. LflRC- fDIfdTfFlEg
(Plant IO No.) . Oeffcfency

Resolution
CSR T QT P N QI

COMhhENTS

Solenoid Valve/73 ASCO/8302C27R V-2512 TPHA H T

Lfnft Swftch 4 National Acne - 400X-R V-

Unit Swftch/75 National Acne/0.2400X.R V-2512 T P H R

Solenoid Valve/76 ASCO/8302C27RF V-2515 T,P,M,R,A,CS,S, REPLACE-SEE SECTlGhl

Lfnft Switch/77 Hatfonal Acne/EAI70-31100 V-2515 T,P,H,R,A,CS,S, REPLACE-SEC SECTfafd

Lfaft S~ftch/78 National Ac=a/EA170-31100 V-2515 T,P,H,R,A,CS,S, REPLACE-SEE, 8'fnCTlON

Motor/79 Vestfn house 6808 02053 Ch P

5 s: Contafnnent-Sara
)5M

—]
Motor 0 crater 01 Lfcrf ~ 00

Lfaft Swf tch/02. 'Hatfonal Acde/EA
17022100

I FCV 07 IA ToPoHsAoQHsEXNsR

Solenoid Valve/03 ASCO/831565 FSE-07-IA T,P,H,A,QT,QM,R 5a3 33
Motor Operator/04 Lfnftorque/M.OO-IO I-MV.07-28 A,QM

Lfaft Sw! tch/05 Hatfonal Acne/EA I FCV-07-18 . T,P,H,A,QH,EXN,R
17022100

Solenoid Valve/06 ASCO/831665

Solenoid Valve/07 ASCO/832185

FSE 07-1S T,R,A,QM

LSE-07 1IA T R T A M d. 3 l4b

Unit Suftch/08 Hatfonal Acne/012000-1 I LCV 07-l3A TRTA M

Solenoid Valve/09 ASCO/8321SS LSE-07-118 QT,R,T,A,QM 3 I4b

Lfnft Suf tch/LO National Acne/012000-1 I-LCV 07-118 RTA M 7o, 3 l4b

Lfnft Suftch/50

Lfaft Swftch/51 , National Acne/02400X-ST V6301

5 s: vaste Hang enent $6ll/I
llatfonal Acne/02400X-STSR V6301 R T,T,P H.A, M

T P A M R T

3 14i 3 3

8-6
BY

CHKD BY
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APPENOIX 8 (Continued)

Equipaent
Oescription/CESS

Manufacturer/
Hadal Nuaber

Coaponent No. N52C- IDENTIF5KD
(Plant IO No.)'eficiency

Resolution
N CS A QN RPM QI

COMlvlEt4T$

Solenoid Valve/52 ASCO/FT8321AS V6301 TA M

Liait Switch/53 National Acne/0-2400X V6554 RA M

L5ait Switch/54 National Acne/0-2400X V6554 RA H

Solenoid Valve/55 ASCO/LS8320A22 V6554 TRHA H

2

5d.

Lia5t Switch/56 National Acne/0-2400XST-SR V6302

Uait Switch/57 National Acae 0- 4 X T- V6

Solenoid Valve/58 ASCO/FT832IAS V6302

Liait Switch/59 National Acne/0-2400X V6555

Liait Switch/60 Hational Acme/0-2400X V6555

RA M

-TR A HEXN 5a 3

Solenoid Valve/61 ASCO/LS 8320A22 V6 5

Solenoid Valve/08 ASCO/HT8316S15 HSE 14-6

Uait Sw5tch/62 'ational Acne - 40 X- . V674

Liait Switch/63 National - 4 - V

Solenoid Valve/64 ASCO/8302C27R V6741

5 s: Consonant Coolin
18M

—j
Liait Switch/01 Nat5ona'5 Acne(0 400X-R - - 4-—
Solenoid Valve/02 ASCO/HT8316815 HSE-14-1

Uait Switch/03 National Acne/02400X-R I-MCV-14-2

Solenoid Valve/04 ASCO/HT8316815 HS - 4-

Motor Operator/05 Lia5to ue/SMS-000-2 I-MV-14-8

Motor orator/06 Liaito ue/Ml-000-2 I&-14.6
Liait Switch/07 National Acne/02400X-R I-HCV-14-6

TRHA H

TRHA H

RA N

TR A

T,P,H,A, H,R,EXN

T,H,A,(PI,R,EXN

5a 3

5d 3

3 2

2-
3 2

la

BY

CBKD BY

DATEF~Z

BATP S/

87



APPENDIX 8 (Continued)

PAGE 80F 23

Equi pnent
Description/CESP

Hanufacturer/
Hadal Hunter

Coononent Ho. LNRC l(3ENylpiEg
(Plant ID Ho.) ". Deficiency

R T

Resolution
P H CS 8 OM RPN QI

COMMENTS

Unit Switch/09 National Ac"e/02400X-R I-HCV-14-7 RA H

Solenoid Valve/10 ASCO/HT8316815 . 'SE-14-7. T,R,H,A,QH

Hotor 0 crater 1 Unite ue/SHB-000-2 - I-HV 14-5

Hater Operator/12 Linitorque/SH&.00.2 I-HV-14-7 A,QH

5s 3

„ 5 s: Coolin Mater Svs (9M j
Hater 0 erator/01 Linito ue/SHB.000.5 I-HV-15-1 T T HHA lltb 5e
~tt: Main stttt L~PM-j
Liait Switch/02 Honeywell Hicroswitch/ LS-9 through 15 T,QT,QH,H,A

H -8 4b

Solenoid Valve/03 ASCO/HT&316C47 7A 6 78 for
I-HCV-0&-1A

T,QT,QH,H,A

Solenoid Valve/04 ASCO/HI8316C15......... I-HCV-08-lA...-- T T N H A

Solenoid Valve/Ol ASCO/HT2&VO4 'A8 58 for T,QT,QN,H,A
I HCV 08 1A

Unit Switch/05 National Acne/02400X-2SR LS-1 6 2 for T,QT,QN,A
-HCV-08 1A

Linit Switch/06 National A«ae/02400X-2 LS-3 for T,QT,QH,A
I-HCV-08-1A

4b

Solenoid Valve/07 ASCO/HT&320A102 T5AP,TSBP, T7AP,T7&P T,QT,QH,A
for I-HCV-08-1A

Pressure Switch/08 Ilnited Electric/9844358 PS-5A,58,7A.78 6 6 T,QT,QH,A

Test Panel/09 Schutte 6 Koerting/III 8-1317 for T,QT,QH,A
I-HCV-08-1A

Solenoid Valve/12 ASCO/HT&211C4 5A 6t SB for T,QT,QH,A
I HCV-08 18

8-8

BY

CHRD BY

DATE P
DATE st''/

t



APPB(OIX 8 (Continued)

PAGE 9 OF 23

Equipnent
Oescription/CESI

Hanufacturer /
Nodal Rusher

Corrponent Ho. [HRC- IDE14TIFIEDj
(Plant IO Ho.) Oeficiency R T QT

Resolution
P N CS 5 QM RPN EX QI

COMMENTS

Linit Switches/13 Honeywell Nicroswitch/ LS-8 through 15 A,QN;T,QT 4b b 4b

Solenoid Valves/14 ASCO/HT8316C47

n V lv

7A 6 78 for
-)1CV=08-

A>QN>T>QT
b b 4b

Lirsit Switches/16 National Acne/02400X-258 LS.1 8 2 for
A,QN,T,QT'init

Switch/17 Hational Acne/02400X-2 LS-3 for A>QN,T>QT

Solenoid Valves/18 ASCO/HT8320AV02 'SAP.T5BP,T7AP,T78P A.QN,T,QT
f>tJJtCllh IIJB

Pressure Switches/19 United Blectric/9844-358 PS.SA,SB,TA, 6 78 A,QN,T,QT

b b

b

b b

4b b

2.

2

2

Test Panil/20 Schutte d Xoerting/III 8-1318 for A,QN,T,QT

Local Starter/26 Allen Bradley/ Starter for A,QN,T,QT

5 stes: Aux Feedwater )2M
Local Control Air Pax Tack Pak/FSS-989 8-1028

, Eamll9
A,QN,T,QT 4b

Local Test Square 0 Co/XYC-2 8-1665 A,QN,T,QT

3038

ILaIACkS.OO .6>Z66—
S stecu Sasolln 5 stan

P 4M
iait Switche 66»S171>1116~66 66=~.6> J

>JAN

96L

lenoid Valve

4b b

b

4b b

5'0 3'

2
4b
+b

"I ND IN LMK D SSUM 8ET

89 BY

CBKD BY

DATE

DATE I J/ P/
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Ell 0=23
APPENOIX 8 (Continued)

EE}uipnent Manufacturer/
Oeecription/CESP Hodel Nucher

SRJAISj~gieQ~ A

5555~2525~
LfmiL$}dtc}Sik ~ASI}}BALA

-P

Conponent No.— [NRC- IDENT}plEOj
(Plant IO No.) Oeficiency

V520

Resolution
CS A S

.2
2

RP}4 EX QI
COMMENTS

lait 555itch 62 Mati nal Acne -P35 VS 04

Llait 55sitch/63 Nationa'I Acne SAI-P35 V5204

V$EO

IIII

TPHA

TPHA

.3

3
.3. . 2.......

2
2....

2

50.
70
50

IR)SnuhiYalXeL

5 i: dro en Control tl5M ]
Solenoid Valve 01 Valcor P V52600-515 I FSE-27-1 A 5 H 2 I2c b

Solenoid Valve/02 Valcar P/N V52600-515 I-FSE-27-2 AS H

V v V 5

lv 4 V r NV)0 -F - -4 A S~H

Soleoolo Tal ~ 65 Claal ~ SaaJl 277326~755-27 6 T 5 H 6 QM 5 T

$almh~V~ L~rcla5A31QL723
Sol nol Valve 07 Val r P }l 6 0- 5-275 AS~M

NR T

X 25155yJILTRIRe~~eeMI7222~55-..2Z O~E.H~QII.E 7

Solenoid Valve ll Circle Seal 77326 IPSE-27-10 TP HA HR T

70

70

lb 3

Ilb 3
I4e

2
2

2
2

2
.2
2

C

I2c

l2c

C

l2c

c

Ib
Ib
lb
70

70
lb
b

lb
70

7

BY }}ATE~3~/6/
oATE f' a/

8-11
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APPENDIX 8 (Continued)

Equfpnent Manufacturer/
Description/CESS Model Nunber

~> ~: I tt >tr.[J6M
tor 0 erator 01 Uafto ue/SM8-000-2

Cooponent No.
)NIL'C-IDENTIFIED'Plant

ID No:) Deficiency

I-HV-18-1

R T QT P

Resolution
H CS S QN RPN EX OI

COMMENTS

5 s: Contafnnent Pu e )7M j
Sal 4 P 5 A H

Lfa5t 5»itches/02 Hatfonal Acne/02400X.R ZS-25-2 6 ZS-25-3 T,P,H,A,QH

Solano fd Valve/03 AVCO/C5439 SE 25-4 T,P,H,A,QH,R,QT,
PN

L5aft 5>oftches/04 National Acs>e Co/02400X Z5.25-6 and T,P,H,A,QH,R,QT,

REPLACE-SEE SECTION ~
REPLACE-SEE SFCTIDII 3f

olen fd V lve 0 AVCO C5439 SE 25-3 A H

Unit Suftches/06 National Acne/02400X-P Z5.25.4 T,P,H,A>QH
-5

Solenoid Valve/07 AYCO/C5439 55-25-6 T,P,H>A,QH,R,QT,
P

Uait S>>itches/08 Natfonal Acne/02400X 25-25-8 T>P>H>A>QH>R>QT>
RP

I>REPLACE-SEE SECTION ZiL

REPLACE-SEE SECTION AC

lenofd Valve/09 AVCO C5439

Lfaft 5>>itches/10 National Acne/02400X 25-25-10 T>P>H>A>QH

55-27 7 A

4g 3$ 2
Solenoid Valve/11 AYCO/C5439

Liait 5>of tches/12 National Acne/EA1TO-4110

SE-25-8

25-25-12

A>QH

~ T,P,H,A,QH

2

.2

0

Solenoid Valve/03 ASCO/HT8316C15 SE-2S-ll P H A QHJQ

5: Contaf»-ent Vacuus Relief
t (8M

Solenoid Valve/01 ASCO/HT8SI6815 SE-25.10 P,H,A,QH

Lfaft 5>>itches/02 National Acne/EA170-11302 Z5-25-14 P>H>A>QH

.2
2

Liait 5>of tches/04 National Acne/EA170-1U02

8-12

25-25-16 P>H>A>QH

BY

CHKP BY

Dli>>~t>

PATE ~ S/S j
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APPENOIX 8 (Continued)

Equfpoant
Oascrfptfon/CESi

Hanufacturer/
Hadal Number

Cocponent No. LNRC-IQEI5ITII-IEbj-
(Plant IO No:) Oeffcfancy R T OT

Resolution
H CS A RPH EX I

COMMEI5lTS

"5 s: Shield 8ld 'Vent [20M
+oar oaora~tor 01 I laltartae/SRB-000~2-200-25-11 A~QH

or orator 02 Liofto ue/9$ -000-2 I-FCV-25-12

Hotor 0 erator/03 Limit~ave/SN8.000-2 I-FCV-25-13 A H 2
5 s: Containment Room A/C L2 Ig—j
Hotor 0 arator/01 Lfofto ue/9$ 000 I FCV-25-16 A H

Hotor 0 erator/02 Lfafto ue/9$ -000 I-FCV-25-14 A,QH

5 ~ : taattar toolaot
Q I ]

Level Transmitter/1

Level Transmitter/2.

Pressure
Qansoftter 3

Pressure
ol t r 4

Lave'I Transmitter/5

Level Transmitter/6

Pressure
ransoft e

Pressure

Level Transmitter/9

Level Transol ttar/10

Ffscher 8 Porter/
1302495

Flscher 8 Porter/
o

Ffscher 8 Porter/
SOP10418CNS

Ffscher 8 Porter/
SOEP10418CNS

Fischer 6 Porter/

Flscher 6 Porter/
0255N JS

Ffscher 8 Porter/
SOEP10418CNS

Flscher Porter/
SOEPI0418CNS

Ffscher 8 Porter/
1302495

Ffscher 6 Porter/
U02495XSNS

LT-9013A

LT-9023A

PT-9013A

PT-8023A

LT-90138

LT-9023A

PT-80138

PT-80238

LT-9013C

LT-9023C

A,QH

A,QH

A,QH

A0QH

A,QH

A0QH

A0QH

A,QH

A0QH

A,QH

Ic

lc

.Ic

Ic

8-13

BY ~

CHKD BY
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APPEHOIX 8 (Continued)

Equipnent
Oescription/CESP

Pressure
ransnl tter

Pressure
Transnitter/12

Hanufacturer/
Hadal Huobcr

Fischer & Porter/
EQ448.CXAJI

Fischcr & Porter/
SOEP/041SCXA-HS

PT-8013C A>QH

PT-8023C A>QH

Conponcnt Ho. IiR:"IDEhlTfRED
(Plant lO Ho, ) Oel'Icicnay

R T OT

Resolution
H CS A

...2.

Ic

M>N EX QI
COMMEl475

Level Transaitter/13 Fischer & Porter/ LT-90130 A,QH
M Ic

Level Transnitter/14 FIscher & Par ter/ LT-90230 A,QH

Pressure
Transuitter 15

Pressure
Transoittcr 16

Fiseher & Porter/
50EP1041BCXA H

FIscher & Porter/
50EP 4 X-

PT-80130

PT-80230

A,QH

A>QH

2 fc,

Temperature Ros coo unt/104VC TE-1Q2CA T,P,H,CS,R,A,QH,

Tespcrature
Elanent/18

Tcnperature

Roscoaunt/104VC

Rascoount/104VC TE Q22CA

T,P>H>CS>R>A>QH>
QT

T,P,H,CS>R,A,Q'H,

.6a 2

T~crature
le=en 20

Tc>sperature
flcacntg2.

Roscoaunt/104VC

Roscaount/104VC

T.P,H,CS,R,A,QH,

TE-1Q2CB T,P,H,CS,R,A,QH, ~

6a 2=

Tenperature Rosesount/104VC TE Q22CS T,P,H,CS,R,A,QH

Teaperature
~c=e 23

Ros eoount/104VC TE-Q12HB T.P,H,CS,R,A,QH
QT'.

' ''. 60.
Temperature
Eleaen 24

Tcoperature
Eleven

~ ~ Tcaperature
Eleoent/26 .

Roseaount/104VC

Roscnaunt/104VC

Roseoount/104VC

8-14

TE-QRlS T,P,H,CS,R,A,QH
qT

TE 1122HC T.P,H,CS,R,A,QH
T

TE Q32HC T,P,H,CS,R,A,QH

6a .2.

Go 2

CHKD

BY'ATE~2(+7
ATE g Si P/
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APPENOIX 8 (Continued)

Equfpoent
Oescrfptfon/CESP

Hotor/50

tor 5

Ha r 52

eater 53

Heater A/54

M ater 55

Manufacturer/
Model Nuoher

Cooponent Ho. f)III'DEgrIFIQ(])
(Plant IO No.) Oeffcfency

Chrooalo SE-48

Chrooalo 5 -48

Chrooal ox/SE-48

IA Heater OA

Heater 0

lA Heater OC

TP

TPHA H H'R

T
N'PH

H NR

Vestfn house/6808102053 Ch P IA ~

G 5X256A 016 orf f P

R T QT

Resolution
CS A S QM RPII QX

GI IS NOT IN LEGEND/ ASSUMED TO BE A

Cl IS NOT IH LEGEND/ /LSSUNIED TO BE"A

"Q IS NOT IN LEfaEMD/ ASSUMED TO
BE"A'eater

8/56

Heater 8/57

Heater 8 58

..-p
I'eater

8/61

~ Mea~tr g6

Heater 63

Chrooal ox/SE-48

Chrooalox/SE-48

Chro le 5=

x

Chrooal o 5-

Hea r 0

1A Heater OC

i ~

TPH EXNR

Q IS NOI ltu LEISEHDs ASSUMED TD 158 "A

"g«IS NOT IH LEseQJDS ASSUMED 'fD BE"A'.

Solenoid Valve 64 ASCO 0 RF V

of «ft

fof « h 66

4

H o A) Aga+i+4LXX V- 50

Solenofd Valve/67 ASCO/8302C27RF V 2516 ToP oHIR PCS i'f|I , REMA E-SEE UeCTIDN

Lfoft Switch/68

Lfoft Switch/69

~ Motor/70

Motor

Hatfonal Acne/EA170-31100 V-2516

Hatfonal Acne/EA170-31100 V-2516

Vestfn house 6808102G53 Ch P 18

Acid P

TsPoHeReCSi(HI/I

T,P,M,R,CS,JH,gi,

~ X.
5s 3

, REPLACE;SEE. SECTIDAf

'EPLACE-SEE SECT'IOBI

Motor 0 crater 2 foito ~eSH9.0 .5 V-2501

O'-S

R Tws r/
REV NO. BY/DATE CN/DATE

BY

CHKD BY

O/LTB Z/
ATE~PS//P'/



PAGE l5 OF c. 3

APPENDIX 8 (Continued)

Equipaent
Doser Ipt ion/CESP

Manufacturer/
Model Nucbcr

Coaponcnt No. fNRC- IDENTIFIED)
(Plant lO No.) Ocficicnc/ T QT P

Resolution
CS A S RPN EX QI

COlvIMENCS

Tcoperature
Elcaent/27

Tcoparature
EhacntQ

Tcspcrature
lcscnt/29

Tcoperature
Elcacnt/30

Tesperature
El esent/31

Tcopcrature
Elcaent 32

Pressure
Transaitter 33

Res eaount/104VC

Roseaount/104VC

Ros~unt/104VC

Rosecaunt/104VC

Roscaount/104VC

Roseaount/104VC

Fischcr 6 Porter/
50EP1041

TE 1112CC

TE-1122CC

TE-11'L2CO

TE-1322CD

TE 1122HO

PT-1102A

RtToQTtpeKoCS ~

A oN

R,T,QT,P,K,CS,
A QM

R.T,QT,P,H,CS,

ReTeQTopoKtCS ~

A H.

R,T,QT,P,M,CS,
A,

R,T,QT,P,H,CS,
A H

AtQM,QT
ldc

2

2

'60 2

6o 2

Pressure
Transaitter 34

Pressure
Transaitter 35

Fischer 6 Porter/ PT-11028 A,QH,QT
SDEP 1041BCNS

Fischer & Porter/ PT-1102C AtQHeQT
50EP1041ACNS l4

Jc

Prcssure
T3AOSa

Fischcr 6 Porter/
50~0~4CN5

PT-1102 D AtQMeQT

Pressure
Transaitter/37

"Pressure
Transaitter/38

Pressure Stritch/39

Fischer 6 Porter/
SOEP1041BCNS

Faxbora/E116M

PT-1103D

PT 1104

A,QH,QT

RtH ~ PtT QT
A H

United Elec Controls/ PS-23-3 R,K,PtT,QTt
J302-8756 1 A

l4c

Pressure Switch/40 United Elec Controls/ PS-23.5 R,HE P,T,QT,
0302 8756 1 A H e 4

Tcoperature'l

caen 41
Roseseunt/104-1696 1 TE 1111Y R,T,QT,P,H,CS,

A H 6s

oreeetttteettooeeeeeet t1: to*toro letter (3/tt/$1), retort/el 'Oe/etfeeey Af/eotl gFoxboro Transaitter," far corrective active.

8-15
BY

CHED BY

DATE@~
ATE S/ P/
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APPEKOIX 8 (Continued)

PAGE I6 OF 23

Equipment
Description/CESII

Temperature
Element/42

Temperature
Element/47

Manufacturer/
Hadal Kuaber

Roseaount/104VC

Roseaount/104-1696-1

Component Ko. NRC-
IDENTIFIED'Plant

ID Ko.) Deficiency

TE-$121Y R,T,QT,P,H,CS,
A,QH

TE-1111X R>T>QT>P>H>CS>
A>QH>

6

Resolution
T OT P H CS OH RPII

6b

EX OI
COMtVlENTS

. Temperature
. Element/48

Temperature
eaent 49

Temperature
Element/54

Rosemovnt/104AFV-I

Roseaount/104VC

Rosemount/104VC

'" '*"'" '2>—g

TE-1115

TE-IUS

TE-IIZIX

A,QM,QT

A,QH,R,T,QT,P,H,
CS

A,QH,R,T,QT,P,H,
CS

t4p

Pressure Flscher 6 Porter
Transaitter/I 50EP10418C

I
Pressure Fischer 6 Porter
Transai tter/2 SOEP1041BC

PT-3308

PT-3309

A,QH,R,T,QT,P,H .

A,QH,R,T,QT,P,H

l4b 3

! Svs: Shutdo»n Cool inn
I

Temp Element . Roseaount/104KD368R/
a itter I 44KRGA-CS

TE/TT-3303X T,P,H,A,QH,QT,R

REUICATION OF TRANSMITTER
PORTION CELEGTRONICS) TO A
NOH-HARSH ENVIRONMENT

Temp Element
ransaitter/2

Temp Element
Transaitter/3

Temp Element
ransaitter/4

Roseaount/104P036BR/
442-RG A

Rosemount/104KO36BR/
442HRGA-CS

Rosemount/104K036BR/
44ZA-RG A

TUIT-335IX T,P,H,A,QM,QT,R

TE/IT 3303Y T ~ P>H>A>Q>H>QT>R

TUTT-335IY T,P,H,A,QH,QT,R

.RELOCATION OF TRANSMITTER
PORTION (RLECTRONCS) TO A
RELOCATION Of TRANSMITTER
PORTION(ELECTRDNICS) TO >o>

NON-HARSH 'ENVIRONMENT

RELOCATION OF TRAN5s4ITTK,Ia:
Po>eTIou (gLECTleoNIcS) TO A
IION-HARSH ENVIINI>IENT

~>s: cvc> [41 ]
P/0 Indicator
» h

Pressure
Transaitter/5

ITT Barton/ZBBA-16004

Fischer 6 Porter
SOEP10418C

POI5-02-1

PT-2212

A>S>QM,CS,QT

T,P,H,A,QM,R,QT
Ic

l46

3 I4b3 3

IO

Flo» Transaitter/6 Fischer 6 Porter
6P

R lr>

T,P,H,A,QH,R,QT
Ic BI4b3 P

BY~/
CBKD BY

DATE 9/ S

ATE~AS~/8/
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APPENDIX 8 (Continued)

Equi pment
Oescrfptfon/CESS

Manufacturer/
Hadal Number

ComPanent No. )Hite- I Oa(T IF aOj(Plant ID No.) Oeffciency
Resolution

R T QT 'P H CS S QII RPH RX QI
COAtfWfEI>FF$

c >>t e»» L51—)
Temperature
Element/1

Temperature
Element/2

Temperature
Transmitter/3

Ros amount/88-102-42 TE-07-SA

Ros amount/88-102-42 TE-07-58

Rosemount/442ARGA330F- TT-07-58
05 ONI

R,QT,T,P,H,A,QH

R>QT>T>P>H>A,QH

QT,T,R,H,A,QH
RELOCATION OF TRANShflTTER
PORTN)N(ELECTRONICS) IO A
hNLHARSH~N+IItONMP14T

Pressure
Transmitter/2

Ffscher 8 Porter
SOEP1071

Pressure . Flscher 8 Porter/
Transmitter/4 .-: SOEN10718CXANS

5 s: Containment Cool in [7 g
Pressure Ffscher 8 Porter/
Transmitter SOEN10718CX ANS

PT-07-2A

PT-07-4A

PT-07-28

A,QM,QT

R,QT,T,P,H,A,Q>'I

A,QH,QT -..
'

lac

lc 3

Ic

Pressure
Transmitter/6

Pressure
Transmitter

Temperature
Element/3

Temperature
lemen 5

Ffscher 8 Parter/
50 ENM718CXANS

PT-07-2C

Ros amount/RI-88-120-17 TE-07-38

Ffscher 6 Porter/ PT-07-2D
09I107 CXAN5

Rosesaunt/RI-88-120-17 TE-07-3A

A>QH>QT

A>QH>QT

A,QH,QT

A,qH,qT

(c

5 s: Camonent Coolfn I8 j j
Flaw Indicator ITT 8arton/288A

"

5~witch1
FIS 14-12A A,QM,QT

Flow Indicator
Switch 2

Flow Indicator

OT 8arton/288A

ITT 8arton/288A

FIS-14-128 A QH,QT

FIS 14 12C~ A>QM>QT

8-17

CHRD PY

DRT-.~S'i~
gp 4'/
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APPEHOIX 8 (Continued)

Equfpnent
Oescrfptfon/CESF

FIo!v Indfcator
Svftch/4

Hanufacturer/
Hadal Hucber

ITT Barton/288A

Cooponent Ho. $NRC- lOENTIPIED
(Plant I0 Ho.) Oaf fcfency

FIS-14-120 A,QH,QT

Resolution
R T OT P 8 CS

l4<

RPH EX OI
COMMENTS

5 s: Aux Feed!!atar 02 J j
Fler Transnftter/1 'fschar 6 Porter/

4 +BAABA

FIou Transnftter/2 Ffschar 6 Porter/
1082495JBAABAB

Fiou Transmftter/3 Ffscher 6 Porter/

, Stock Honftor Vfctoreen/-

Flou Recorder/6 Bafley Heter/50-

Floe Converter/7 Tel edyna Pover

Flov Square Root RIS/XSL1356-47228
ractor 8

Flou Totaifzar/9 Vaeder Root/BJ-177

5 s: Radfatfon Honftorfn Dpg g !
Radfatfon Honftor/1 Vfctoreen/857-3

X Radfatfon Honftor/2 Vfctoreen/857-3

'x Radiation Honftor/3 . . Vfdtoreen/857-3 .

y Radfatfon Honftor 4 Vfctorae 857 3

FT 09 2A

FT-09-28

FT-09-2C

RE-26-3

RE-26-4

REr26-5

RE-26-6

FR-26-1

FY-26-1

FF-26-1

FQ-26-1

T,P,H,A QH,QT

T,P,H,A,QH,QT

T,P,H,A,QH,QT

A H,QT,R,CS

A H, T,R CS

A TRCS

RPS,R,T,QT,P,H,

RPS,R,T,QT,P,H,
A

RPS,R,T,QT,P,H,
HA

RPS,R,T,QT,P,H,
HA

RPS,R,T,QT,P,H,

RELOCATF TO A NOII-HARSH
ENVIRONMENT

@El.OCATE TO A NON-HARSH
ENVIRONMENT
RELOCATE TO A NON -HARS
EI4VIRONMENT

%llvt!SNT TO I~IAL
RADIATIOMI4OHITORS FOR

POST'CCIDENTkOIIIIDRIWi SEE SECTION JK

Flou Transnfttar/10 Oaleayne Hastings
I 6KX

FT 26-1 RPS!R!T!QT!P!H!
HA

Radfatfon
Oetector/ll

Radfatfon
Oetactor/12

Vfctoreen/843-20

Vfctoreen/843-20

8-18

RE-26-28

RE-26-29

RPS,R,T,QT,P,H,
A

RPS,R,T,QT,P,H,
QH,A

BY

CBKD BY

DATE

TE 5's
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APPEIOlX 9 (Continued)

Equi pjcent
Description/CESf

Radiation
Detector/13

Hanuficturer/
Hadal Nubber

Victoreen/843-20 AE-26-30 RPS,R,T,QT,P,H,
QN,A

Conponent ljo. LhlRC- IDENTIFIED]
(Plant 10 No.) Deficiency R T QT P

Resolution
H CS S QN RPN EX QI

COMMENTS

Tlj/IICOMMITMENT To INSTAU
RADIATION MWITORS FOR POST

~CC'IDENT. MONITORIHra..SEE SECTION

EI52—
1

Hydrogen 'Vestinghouse/

Hydrogen
ocblner 2

ifestinghouse/

5 sr Containsent PurceD7$ ~j
0/P indicator . 1TT Barton/288A

1A

I-B

P015-25-2A

APQNPQT

APQNPQT

A,QN,QT
l41

5 a: Co tal ~ t Vetuun 2 [j81—g
R un 1520 P-3A-22P8 POT-25-13A A H,QT

J/LICAB oitter 2'.: Pinscher 4 Porter/1082495XB POT-25-1A T,P,H,AQH,QT . 5 3l4I 3 l4b

0 P Transnitter 3 lTT Barton/298A P015-25-13A

5 sr Shield Bld Vent [2OQ—j
JIILTBS~at r~FI5&as 2 rtPaor/1 2 595. 5EPSOT-25-25

5 s: Control Roofs A/C p ) g—j
Te- erature Switch/1 Onited Elec/6AS TS-16-1A1

A,QN QT

QT,T,P,H,A,QH

QT,T ~ P,H,A,QN,R 6c

l4I

3t4I 3

l4b

T erature Switch/2 United Elec/6AS

5 a: Co tal e t Coolln [7V j
0rs Vestin house/HSV2

~S ~: ECCS Vent [jDV—]

TS-08-781 . QT,T,P,H,A,QH,R

HV5-1A.B.C 6 0 A,QH ie

Notor Vestinghouse/TBOP HVE-9A 8 98 A,QH,H

Notor Operator/2 Barber Colfsan/HA.418 0-12A,B,13,14,15 A,QH,HE P

8 19

3Y

Quan SEY
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APPENDIX 8 (Continued)

Equipoent
Oescription/CESI

Hanufacturer/
Modal Huober

Cooponent Ho. [NRC- IDEIAFTIFIEI3j
(Plant 10 Ho.) Oeficiency R T QT p

Rosolut ton
H CS QM RPN EX QI

COMMENTS

Ltoit Se>itches/3 HAHCO/EA-170-11100

5 s: Shia'Id Bld Vent POy j

25-25-48 & 49
25-25-50 & 51
Zs-25-52A & 528
Zs-25-53A & 538
ZS 25 54A & 548
ZS-ZS-SSA & SSB
ZS-ZS-SBA & 568
Zs 25 57A & 578
ZS 25 58A & SBB

9A & 598

H>A>QN
H,A,QH
H,A,QM
H,A,QH
H>A>QN
H,A,QM
H>A>QH
H>A>CH
H>A>QN
HA M

'Astin house/TBOP HVE 6A & 68 H A, H

Motor erator 2 Barbar Colenan/HP-471-001 0-23 & 0-24 P,H,A QH

S>eitc 3 PEECO/NP F FS-25-15A & 8 P,H.A,QN

Heating Coils/4 IHOEECO/G.77 EHC-HVE-6Al, A2, P,H,A,OM

Hoisture Indication Chen Research Corp./ NE-25-1 & 2 P,H,A,QN

r nsoitters 5 rocon.l NI-25 1 & 2

Theroocoupl e/6 Gordon Co/404-2111- TE-25-37 through P,H,A,QM
TH2757-250 48

5 steo: Cocoon Elec[ E
—j

3b

3b

b

Elec Penetration
Assenblies/I

Gulf General Atonic/EtO Pent A-1; 8.1
through 10; C-l,
4> 5, 7, 8, 10;
0 1 through 9;
E-l, 3, 5, 7,

A,S,QH,CS

l fc l2b lO

Ele» Penetration
A~nab I A A~IR

Con ax/7348-1000-01
7310 10000-01

C 3 ~ 6 & 0 10 A>S>QH>CS llc fO

Electrical Cable/4 Raycheo/Flantrol 02-4, 5 & 9; S,A,QM,CS
0-10-33, 41,
50> 52> 53>

120 lO

8-20

CHKD BY

DATE+JJ'~

DA—..
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APPENOIX 8 (Continued)

Equi poent
Oescrlpt5on/CESP

Manufacturer/
Model IIuober

. Conponent Ho. IPIRC-IE7ENTIFIKOj
(Plant IO No.) Oe/Iclency

Resolutton
H CS RPH EX gr

CGMMENT5

Electr(eel Cable/6 Cerro Nre 6 Cable/
F lreual 1 III

02 8; 03-3, 5, 7, A,JH
8, 9, 10, 11, 12;
04-2. 6, 7;
010-31, 33 '0,
42 43 44 6 51

Push Button Station Square 0 Co/KYC-4
Enclosure/8 Series A

C10-2 QT, To P IHIRPCS e

A H

Electr(eel Cable/9 General Cable (PIRELLI)/ 01-5 ~ 7; 02-2, 4, S,A,GH,CS
cross-linked poly- 5, 7, 8, 10; 03 3,
ethylene, «1th PVC 5, 6 ~ 7, 8, 9, 10,

acke't ll 12 04-2 6 7

Electrical Cable/10 Continental Wre 6 Cabl ~ 04-14, 05-2 S,A,QH
Anaconda

2 l2

2 l2

l4

Electrical Cable/ll Okonlte Co 01-5. 7; 02-2; S,A,JH 2 IZ

Motors/12 ~ ..:. GE/G@ 811043A21
" '. ~ ~ . Aux F.N, Pops/ -A,I|H

6 18

Tera lnal 81ocks/
14 6 15

GE/EB 5, CR1510101.
102, CR2960-SY139C30

P11-2, 3, 36 6 97 A,GH,T

Push Button Stations/ GE/Various
16 17 18 25

See Ucensees's A,/H,T
Re ort

Indlcatlng Light/ GE 6 Square 0 Co/Various See Licensee's A,GH,T
19 20 26 Re ort

Aux Rela /24 GE/12 HGA 11352 C12-7 A HT

4b

Hotors/27

Electrical Pent
A seobl

GE/SK6336XC237A CSP-IA 6 18 A H

Aephenol/PLEP-I and ELEP-2 PLEP-l, ELEP-1 A,(H,CS

3d

Electrical Cable/29 Roue Cable (CYPROS) 03-3, 10, ll, 12; A,S,JH,T,P,CS l2 0

BY

CHKD BY

DATE

DATE 4''~

8-21
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APPENOIX C

Equipnent Cansidercd Acceptable
or Conditionally Acceptable

(Category 4.3)

LECENO:

Oesi nation far Ocficicnc

R-
T-

OT-
RT-
P-
H

CS-
A

5-
H-
I e

OH
RPN

EXN
SEN
01-

RPS-

Radiation
Teeperature
Oualification tine
Required tine
Prcssure
Hunidity
Chcnical spray
Haterial aging evaluation, replaccncnt schedul ~, ongoing equipnent
surveillance
Subcergencc
Hargin
NEL8 evaluation outside cantaincent not canpieted
Oualificatian ncthad
Equipnent relocation or replaccocnt, adequate schedule not provided
Excepted equipacnt Justification inadequate
Separate effects quail(ication justification inadequate .
Oualificat1on infornatibn being develoaed
Equipnent relocation or replacement schedule prov1ded

Equ<pnent Hanufacturer/
Oescription/CESP Hadal Nurber

Component No. [NRC-IDENT11-1ED]
(Plant IO No.) Deficiency

Resolution
H CS A S QH RPN QI

COMMF.NTS

Hator 0 erator 10 1 'ggf
Hotor 0 erator/21 Linito u~cSP8-00

Hotar 0 erator/23 Linito ue/SP8-00

Hotor 0 crater/24 a

Hotor 0 er t r

5 s: Hain Fee@rater CI)M ]
Hotor 0 eratar/01 Liaito ue 58.4

Hater Operator/02 Linitorque/58.4

C-1

-HV-

HY-

I-Hwf-08 8

BY

CHKD BY

DATE +M

ATE $ Si gM/
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Equf pnent
Description/CESP

Nanufacturer/
Hadal Huaber

5 s: Auxflfa Fee&ster /2M
Notor 0 eratar/01 Lfafta ue/SNS-000

Notor 0 erator/02 Lfrrftorque/SNS-000

Hotar erator/03 Lfsfto ue/SHS.OO

r 0 erator 09 faftor ue/SNS-000

Notor 0 crater/10 Lfnftorque/9$ .000

Hater 0 erator/11 Lfafto e/QS-OO

[E —3

Neat Shrfn'k Rayches/fhertoaf ft
S lfces/3 KSF N

Cooponent No. QJRC-IOENTIFIEDj
(Plant IO Ho.) Deficiency

I-HV-08-9

I-HV-08-10

INV08 14

I HV-C8-11

I-NV-08 12

I-HV-08-13

Various splfces A

R T QT P

Resolution
N CS A E

2
80.

ON RPN E QY
COMMENTS

Electrfcal Cable/5 SDr/U-C corposf te
cable, silicone and ..
crossed linked poly
ethylene fnsulatian
xfth CSPE acket

GE/GEK811043A21

010 17

Aux NP~3A A
6 18

BY

CBRn BY

nATE+Zi~/'ATE

< >/'"
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ATTACHMENT 3

RESPONSE
SYMBOL RESPONSE TOPIC PAGE

la
lb
lc
ld
le
lf
lg
lh
lj
lk
2

42.

3a

3b

3c

3e

3f
3g

4a

4c

4d

4e
4f
5a~ 5b

5c

Limitorque Motor Operators
Valcor Solenoid Valves
Fischer & Porter Transmitters
Target Rock Solenoid Valves
Westinghouse Motors
Westinghouse Hydrogen Recombiners
Rosemount Temperature Elements — Material Breakdown
Cerro Electrical Cable
Thermal & Radiation Aging Prior to LOCA Testing
Rosemount Temperature Elements — Similarity
Maintenance/Surveillance Program for Aging
Victoreen Radiation Monitors
Non-Harsh Environment in RAB,T,P,H
ASCO Solenoid Valve in annulus-non harsh P,H,CS
Shield Bld. Vent Syst: em — non harsh P,H, CS

AVCO Solenoid Valve — non harsh P,H, CS

GE Motor (CES 027) — non harsh except Radiation
United Electric Pressure Switch-non harsh except R&T

Cont Purge & Vacuum Relief Sys-non harsh P,H,CS
Nat. Acme Limit Switches in Cont. Vac. Relief Sys-non
P,H,CS
Nat Acme Limit Switches — NEMA Enclosures

11

12

12

12

13

harsh 13

13

13

14

Steam Trestle Environment
ASCO Solenoid Valve in CVCS — NEMA Enclosures
National Acme Limit Switches in Cont. Purge - NEMA Encl. 14

GE Push Button Stations 15

Square D Push Button Station Enclosures 15

National Acme Limit Switch — Vendor Assessment for Radiation 15

Westinghouse Motor — All West Motors qual. for high Rad. 16

GE Motor — Similar to other Qualified GE Motors 16
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RESPONSE
SYMBOL RESPONSE TOPIC PAGE

5e

5f

6b

6c

6d

ja

8b

10a
lla
lib
llc

12c
12d
12e

13

14a
14b

14c
14d

14e
14f
14g
14h

14j

ASCO Solenoid Valve — Material Breakdown Analysis
Type Test for Radiation Qualification
Auto Valve Solenoid Valve — Radiation Qual. by, Analysis
Rosemount Temp Elements (CES glI-17-32,42,49,54) Analysis
Rosemount Temp Elements (CES 54 1I-41-47) Analysis
United Elec Temp Switch — Control Room Env.
Foxboro Pressure Transmitter
Weak-Link, Material Breakdown Analysis for Radiation
Raychem Heat Shrink'plices — Aging Study
GE Motors — Thermal Aging Analysis
Specific Responses to SER Deficiencies
Barton P/D Indicator Switch-Metallic Enclosure
Victoreen Rad Monitors — Stainless Steel Enclosure
Chemical Spray Test
Barton P/D Indicator Switch-Above Flood Level
GGA Elec Penetrations — Qual for Submergence
Valcor Solenoid Valves — Qual for Submergence
Conax Elec Penetrations — Qual for Submergence
Ravchem Elec Cable — Qual for Submergence

Electrical Cable — Gen Qual for Submergence

Misc Equipment — No Exemptions Requested
Misc Equipment — Qualified for Time-Only R Harsh
Misc Equipment — Qualified for Time-Only R Harsh
Fischer & Porter Pressure Transmitter-Qualification for Time
United Elec Controls Pressure Switch — Short Term Operation
Barton P/D Indicator Switch — Qual for Time
Barton Flow Indicator Switch — Qual for Time
Rosemount Temp Elements — Qual for Time
Rosemount Temp Elements — Qual by Similarity
General Cable Elec Cable — Test Envelopes Spec.
National Acme Limit Switches — Info given on CES

National Acme Limit Switches — Required Time Given

16

17

17

17

18

18

19

20

20

20

21

21

21

21

22

22

23

23

24

24

25

26

26

26

26

27

27

27

27

27

28

29
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ATTACHMENT 3

Res onse la

Two test reports document the environmental qualification of the equipment

specified on the System Component Evaluation Work Sheet (hereafter referred to
as CES sheet) ~ The test reports are denoted on the CES sheet as Franklin
Institute Report, F-C 3441, September 1972 and Limitorque Corporation Report,

Project No. 600456. The full titles of these test reports are "Qualification
Test of Limitorque Valve Operators in a Simulated Reactor Containment

Post-Accident Steam Environment" and "Qualification Type Test Report-
Limitorque Valve Actuators for PWR Service" respectively. Both test reports
indicate that aging simulation testing was conducted prior to LOCA simulation
testing.

The Franklin Institute Report reflects a test schedule of radiation aging (200

megarads) and exposure to a steam/chemical environment preceding 30-day steam

exposure. The Limitorque Corporation Report indicates that aging simulation
which comprised thermal and radiation aging exposure preceded LOCA simulation
testing. The LOCA simulation testing involved simultaneous exposure to steam

and chemical spray for a 30-day period.

Dy &~DATE~
cHgo BY ~ DATE ~/jg@
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Res onse lb

Referral to the Valcor Test Report documented hereunder indicates that the

subject valves had been "qualified to operate in an environment of 120'F for
40 years minimum, experience a 2 x 10 rad integrated radiation dose,8

operate a minimum of 7500 cycles, sustain a 5.0g minimum seismic event,
experience two LOCA onsets of 346'F and 113 psig and sustain a post LOCA

environment for 6.2 years minimum at 130 F, without degradation of performance

during and after these events."

The test sequence was as, follows:

1 ~ Initial Acceptance Test

2. Thermal Aging
3. Post Thermal Aging Acceptance Test

4 ~ Cyclic Aging
5. Post Cyclic Aging Acceptance Test

6. Radiation
7. Dielectric and Insulation Resistance



Page 4 of 29

8. Seismic Simulation

9 ~ Post Seismic Acceptance Test

10. LOCA Simulation
ll. Post LOCA Acceptance Test

12. Disassembly and Inspection

Res onse lc

Two Fisher 6 Porter Test Reports, DP No. 2224-1, RPT No. 004, and DP

No. 2204-51-B-006, document the withstand capability of the equipment

specified on the CES sheet relative to preaging and LOCA simulation. Test

Report DP No. 2224-1, RPT No. 004 indicates that radiation exposure testing

was conducted on Transmitter Type 10B2490 and that it sustained an exposure

dose of 1.2 x 10 rads without impairment to its functionality. Test Report8

No. 2204-51-B-006 indicates that transmitter type 10B2495 was subjected to a.

LOCA simulation test at the schedule stated below:

370'F 8 1 hr
273'F 8 1.75 hr
228'F 8 21.25 hr

The tests revealed no significant degradation of functionality in transmitter

Type 10B2495. The Report indicates that Transmitter Model Series 10B, 13D,

50EP, 50EN, 50EQ and 50TC are qualified by virtue of similitude if equipped

with special modifications. 'ince the equipment specified in the CES sheet is
invested with these special modifications, the equipment is deemed qualified.

Res onse ld

Revi.ew of the Target Rock test report reveals that sequential tests were

performed on the Target Rock 73E-001 solenoid valve. This valve was singled

out for tests by the vendor since it constituted the weak-link of his solenoid

valve product line relative to thermal aging.



Page 5 of 29

The test sequence comprised the following:

1. Functional Test at TRC

2. Radiation Exposure to 3.3 x 10 Rads at "Isomedics Inc."
3 ~ Post Radiation Funct1onal Test at TRC

4. Preaging Functional Test at "East-West Technology Corp."

5 ~ 'ging Test

6. Functional Test at "East-West Technology Corp."
7. Accident Simulation Test at "East"Hest Technology Corp."

8. Post-accident Simulation Functional Test at "East-West Technology

Corp."

No significant functional degradation of the Target Rock solenoid valves
resulted from the conductance of these tests, therefore it can be concluded

that the Target Rock Model 74/-004 solenoid valve which 1s deemed by the

vendor as having superior degradation resistance characteristics is

qualified'estinghouse

report WCAP 7829 1ndicates that the Westinghouse un1ts were

subjected to a test sequence comprising the following relative to preaging

prior to LOCA testing:

500 hours 8 200'C insulation aging
2 x 10 rad irradiation of insulation and greases8

The report mentions numerous other tests which were conducted, all converging

towards qualification of equipment functionality for the full one year term in
a post-DBA in-Containment environment.

DATE 3f
ggKg BY~ OATE ~~/
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Westinghouse Test Report WCAP-7709-L, Supplement 2 documents the following
sequential test procedure for qualification of the hydrogen recombiner:

8
1 Radiation exposure of 2.0 x 10 rads on all pertinent equipment

components

2. Eighty (80) heat-up and cooldown cycles in a production recombiner

to simulate normal service life testing

3. Six post-LOCA pressure, temperature, steam and spray cycles with
functionality testing conducted between sequential cycles

Additionally, WCAP-7709-L, Supplement 6 documents preaging of the heaters at
1700'F for 500 hours. Numerous other supportive tests were used.

Collectively, Westinghouse adjudged'these tests to converge towards

qualification of the 'recombiners for service in-Containment for the period of
40 years normal operating life and one year post-DBA. Due consideration was

given to the material malce-up of the recombiner which is composed primarily of
metallic structural material, metal-enclosed thermal insulation, metal-clad
ceramic insulated heater elements, and power cables as described in WCAP-7709L.

Res onse 1

According to Rosemount Report 2767, Rev. B, the test procedure was in
accordance with the most severe sequence for an RTD assembly as stated in
IEEE-344-1974. The sequence was as follows:

a) Initial inspection and inspection
b) Gamma radiation for 2 x 10 rads8

c) Seismic vibration
d) LOCA simulation exposure

e) Final inspection and calibration
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Thermal aging analysis is broached by a comprehensive material breakdown

analysis. The materials of construction of the RTD's are essentially

metallic. The non~etallic components consist mainly of the lead wire

insulation and sealing compound. The insulation of the leads from the

platinum sensor is highly compacted ceramic oxide; epoxy compound is used for

potting and encapsulating the head of the RTD; kapton which is highly

resistant to radiation and temperature is used as the insulation All of

these non~etallic materials are covered by metallic parts.

Based on the above information, it is concluded that these RTD's will satisfy

all qualification requirements for in-Containment operation.

Res onse lh

According to Franklin Institute'abs Test Report F-C3798, the electrical cable

specified in the CES sheet was subjected to thermal and radiation 'aging prior

to 30-day LOCA simulation testing. Functionality testing indicated that all
electrical cable specimens maintained the qpecified electrical loading

throughout the LOCA exposure.

Res onse 1

The test report referenced on the CES sheet indicates that the device was

subjected to thermal and radiation aging prior to LOCA simulation testing and

that no significant degradation of functionality was observed.

Res onse lk

According to Rosemount Test Report f31762, Rev A, the RTD 104-1619 tested was a

general duty RTD inferior to the Reactor Coolant Loop precision RTDS.

Consequently, if the former passed the requisite tests, the latter would pass

by virtue of similitude. The general duty RTD sustained the sequence of

preaging tests and LOCA simulation tests without sustaining functional

degradation. On this basis the equipment is qualified.
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SURVEILLANCE ANO MAINTENANCE/REPLACEMENT PROGRAMS

In responding to NRC concerns regarding environmental qualification, we

have studied the requirements and are formulating a program to'modify

existing procedures and revi ew surveillance and maintenance records to

assure that equipment which is exhibiti ng age-related degradation will be

identified and replaced as necessary. Some of the records we are

examining for utilization in this program include the Technical

Specification surveillance system, the LER reporting system, the

preventive maintenance system, and the Plant 1/ork Order (PklO) system.

A large portion of the equipment in question is monitored and tested

under the surveillance program. This is done to ensure operability and
E

accuracy of redundant trains of safety related equipment. Records are

kept of surveillances under the PRO system.

The LER reporting system has also been an effective tool for highlighting

reoccuring problems with safety related equipment. Under the preventive

mai ntenance system we conduct manufacturer's recommended periodic

inspections and maintenance on selected equipment. The PHO system is the

formal reporting system for logging maintenance history.

Florida Power 8 Light Company currently has a computer based reporting

system for feedback of information obtained by the Pl<0 system. Expansion

of this system, the Generation Equipment Management System (GEMS), is

being studied for potential utilization in the review of maintenance and

surveillance records for agi ng degradation. A new, independent computer

based system is also being considered.





Page 8a of 29

-2-

Our present schedule will be to complete our reviews and formulate a

program to meet the NRC implementation requirement of June, 1982.

In addition to studying the information feedback systems available for

review of maintenance and surveillance conducted on the equipment in

question, we are formulating guidelines for maintenance personnel to aid

in identification of aging degradation. In accomplishing this task, we

are relying heavily on industry efforts to develop effective techniques .

to detect age-related degradation. As we expect that this effort will be

evolutionary in nature, we cannot provide a schedule for completion of

this task at this time. lie will, however, modify existing maintenance

- procedures to explicitly require visual inspection for signs of

degradation including degradation due to aging in that equipment in a

harsh environment. Procedure changes will be accomplished within NRC

schedular requi rements.

lie are also currently compiling the list of equipment, reported under 1&E

Bulletin 79-01B, which does not have a demonstrated qualified life of 40

years. Components susceptible to degradation due to aging within this

equipment are also being identified and an appropriate maintenance and/or

replacement schedule will be developed. Our present plans are to utilize
our Five-Year maintenance plan to identify this equipment and schedule

maintenance or replacement prior to the expi ration of its qualified life.
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The radiation monitor will be functional and provide a high radiation alert
trip signal even if component failure occurs.

BY A DATE



Page 10 of 29

The equipment item specified on the System Component Evaluation Sheet (CES
'I

J ~

Sheet) is located in the RAB. It is not subject to a harsh environment

respecting the environmental parameters of temperature, pressure, and

humidity, and experiencesi in effect only normal operating temperature,

pressure, and humidity. The assessment of a non-harsh environment status was

based upon consideration of HELB potential sites in the RAB, the resultant
mass-energy propagation and distribution, and the impact, if any, on the

environmental parameters effecting the equipments

BY

CHKD B
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The equipment item specified on the CES sheet is located in the annulus. It
is not subject to a harsh environment relative to pressure, humidity, or

chemical spray- Relative to radiation, h'estinghouse Report NS-CE-755 to the

NRC indicates that a material breakdown analysis was performed on the subject

ASCO solenoid valves in order to evaluate susceptibility to radiation
exposure. Consideration was given to the gamut of materials such as'ysol
Epoxy, Buna "N", Cross-linked Polyethylene, etc., and their associated

functions. All radiation damage threshold values attributable to the

materials for their required functional modes exceeded 10 rads. The7

conclusion was drawn that the ASCO solenoids would remain functional for an

integrated dose of 10 rads. Since this dose level exceeds the specified6

dose level, the ASCO solenoids are deemed radiation qualified.

Relative to temperature, the ASCO solenoid valves by virtue of being rated as

having high temperature withstand capability are qualified to operate

continuously at a temperature of 90'C.

I

Consideration of the above leads to the conclusion that the equipment is
qualified to withstand the harsh environment during the term of its required

operability.

Res onse 3b

The equipment item specified on the CES sheet is situated in a non-harsh

environment relative to pressure, humidity, or chemical spray.

hhterial/Component weak-link breakdown analysis was used to qualify the

equipment item for radiation.

c*~qavK F
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The equipment item specified on the CES sheet is located in the annulus. It
is not sub)ect to a harsh environment relative to pressure, humidity, or

chemical spray. Relative to temperature, the equipment item is essentially in

a non-harsh environment. Consideration of the short-term operability
requirement of 15 minutes in light of the thermal lag anticipated for the

equipment temperature relative to air temperature akin to the Catawba

Penetration Test indicated in Response 4b supports the non-harsh environment

conclusion. Additionally, analysis indicated that the equipment could

withstand radiation exposure levels exceeding the specified levels without

sustaining functional degradation.

Response 3d

According to the CES sheet, the equipment item is situated in a non-harsh

environment with respect to all of the environmental parameters except

radiation. Radiation testing was conducted as referenced on the CES sheet.

The test indicates that the equipment sustained, without functional
degradation, a radiation exposure level which significantly exceeded the

radiation specified value.

According to the CES sheet, the e'quipment item is situated in a non-harsh

environment with respect to all of the environmental parameters except

radiation and temperature. Radiation qualification is indicated by Response

7a; the stated air temperature of 175'F is a peak temperature. The switch is
designed for a continuous operation temperature of 160'F. Consideration of

thermal lag as indicated by the Catawba Penetration Test conducted by Sandia

National Laboratories would result in an equipment temperature below 160'F for

the short-tenn operability requirement. On the basis of the above

information, the equipment should be deemed qualified.
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The equipment item specified on the CES sheet is located in the annulus. It
is not subject to a harsh environment relative to pressure, humidity, or

chemical spray. The annulus is maintained at below atmospheric pressure by
I

the Shield Building Ventilation Filter (SBVF). Due to SBVF suction, the RH is
maintained at below 70 percent shortly after the DBA.

Res onse 3

The equipment item specified on the CES sheet is located in the annulus. It
is not subject to a harsh environment relative to pressure, humidity, or

chemical spray. Radiation qualification was performed by type test as stated

on the CES sheet; relative to temperature, switches are spec. rated by the

vendor as being operational continuously up to an ambient temperature of 90'C.

Res onse 4a

The Namco limit switches specified in the CES sheet are spec. rated by the

vendor as having water, oil, and dust tight enclosures, meeting NEHA Type 1,

4, and 13 requirements, and as being operational up to an ambient temperature

of 90'C. Consideration of the 30 second required operating time at the

specified transient temperature of 175'F and transient pressure of 15.7 psia

in light of the above-stated spec. rating leads to the conclusion that the

equipment is qualified to withstand the transient harsh environment during the

term of its required operability.

Res onse 4b

The equipment referred to in the CES sheets is situated in the steam trestle
area which is outdoors. Consideration of the postulated MSLB in the steam

trestle area, and the size of the equipment vent relief area relative to the

steam trestle compartment volume lead to the conclusion that the pressure

surge will be dissipated almost immediately and the air temperature spike will
be of very short duration such that the equipment will not in effect
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experience a harsh environment. The Catawba Penetration Test as referenced in

the Sandia National Laboratories'ualification Testing Evaluation Program*

indicates that for a connector assembly junction box configuration, the

thermal lag at the incipient two minutes of the test was such that the

temperature of the connector within the junction box was of the order of 25'C

while the corresponding temperatures of the junction box interior surface and

exterior surface (air temperature) were of the order of 50'C and 125'C,

respectively.

Res onse 4c

The ASCO solenoid valves specified in the CES sheet are spec. rated by the

vendor as having an explosion-proof and watertight enclosure (NEHA 4, 7, and

9) ~ According to Westinghouse Report NS-CE-755, the solenoid valves have the

withstand capability of 350'F for the duration of one hour.

Consideration of the above leads to the conclusions that the equipment is

qualified to withstand the transient harsh environment during the term of its
required operability.

Res onse 4d

The Namco limit switches specified in the CES sheet are spec. rated by the

vendor as having water, oil, and dust tight enclosures, meeting NEHA Type 1,

4, and 13 requirements, and being operational continuously up to an ambient

temperature of 90'C. Consideration of the 15 minute required operating time

at the specified temperature of 150'F in light of the above-stated spec.

rating leads to the conclusion that the equipment is qualified to withstand

the short-term harsh environment.

* Highlights of the Program were presented by Lloyd L. Bonzon at the

July 7-10 NRC Bethesda meeting on Equipment Qualification

sv gfae rc (aavE
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An engineering analysis, abetted by test report data and vendor information,

was conducted of the push button station. The analysis indicates, relative to
temperature and thermal aging, that the materials comprising the push button

station will not sustain functional degradation for the long-term temperature

and thermal aging environment to the extent of compromising the safety
function of the push button station.

Res onse 4f

Electrical boxes and enclosures are utilized to contain control stations,
terminal blocks and relays, or to facilitate cable installation into
raceways. The boxes and enclosures do not have a unique accident monitoring
or post accident monitoring function. Boxes and enclosures are either steel
or cast iron construction. Enclosures are usually housed within padlocked or
"lead sealed" boxes to restrict access to remote shutdown functions in
compliance of lOCFR50 Appendix A, GDC 19. Both the enclosure and the box are
NEHA IV qualified. This double metal containment should qualify the enclosure

contra the in-Containment harsh environment for all environmental parameters.

Res onse 5a

The System Component Evaluation Work Sheet (CES Sheet) reflects a radiation
specification value of 3.5 x 10 rads or less, and a radiation qualification5

value of 10 rads- The radiation specification value derives from the

equipment dose maps which are elaborated upon in Section IIH; the radiation
qualification value derives from a vendor assessment: — In a NAHCO letter to
Ebasco, dated July 3, 1980, Robert H. Kantner to Sushil K. Sinha, the vendor

states that the subject limit switches will operate satisfactorily in a

radiation environment of up to 10 rads.6

~y
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The EPRI Equipment Qualification Data Bank Quarterly Report of April, 1981

indicates that all Westinghouse equipment items designated as motors are

entered as having a radiation qualification of at least 1.4 E + 8 rads. This

high level of radiation qualification is attributable in part to the

Westinghouse Material Radiation Exposure Test Program as exemplified by

Westinghouse Report WCAP-7829. The Report reflects that a comprehensive

program was conducted by Westinghouse wherein various materials such as

insulation systems as well as ancillary materials such as motor lead cable,

splice tape, lubricants, cements, etc., were subjected to radiation exposure

of 2 x 10 rads in order to generate a list of radiation qualified materials8

for incorporation into motor design. En our judgment the CES cited
6qualification of Westinghouse motors to a minimum of 2 x 10 rads is well

founded.

The qualification of equipment for radiation environment denoted on the System

Component Evaluation Work Sheets derives from GE Pamphlet GEP 840. According

to this pamphlet, reactor coolant pumps using the same insulation system and
7

class are satisfactory for continuous operation up to 3.3 x 10 rads This

radiation qualified value is greater than the radiation specified value by a

factor of 100, hence in our judgment the GE motor specified on the CES sheet

is radiation qualified.

Res onse 5d

Westinghouse Report NS-CE-755 to the NRC indicates that a material breakdown

analysis was performed on the subject ASCO solenoid valves in order to

evaluate susceptibility to radiation exposure. Consideration was given to the

gamut of materials such as Hysol Epoxy, Buna "N", Cross-linked Polyethylene,

etc-, and their associated functions. All radiation damage threshold values

CHKDs BY

DATE
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attributable to the materials for their required functional modes exceeded

10 rads. The conclusion was drawn that the ASCO solenoids would remain7

functional for an integrated dose of 10 rads. Since this dose level6

exceeds the specified dose level, the ASCO solenoids are deemed radiation
qualified.

Res onse 5e

The equipment item specified on the CES sheet was qualified for radiation by

type test. Radiation constituted the only harsh environmental parameter.

Res onse 5f

The equipment item specified on the CES sheet was qualified for radiation by

analysis. Radiation constituted the only harsh environmental parameter.

Res onse 6a

The RTDs referenced in the CES sheet have an explosion-proof connection head

and are completely encased in pipe insulation. This configuration precludes

susceptibility to chemical spray and moisture permeation for at least the

required short-term operability period.,

The RTD sensing elements are designed to withstand normal operating
A

temperatures and pressures which are higher than the corresponding

temperatures and pressures encountered during the DBA.

A weak-link material breakdown analysis reveals a radiation damage threshold
of 5 x 10 rads for the lead wires. For an operability time of one hour at6

the incipience of the postulated DBA, a conservative estimate of the

integrated dose at the center of Containment's 2 x 10 rads. This is less6

than the radiation damage threshold of 5 x 10 rads ~
6

In consideration of the above the equipment is deemed to be qualified.
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The RTD's referenced in the CES sheet are required by Emergency Operating

Procedures to monitor reactor coolant temperature during a small break LOCA or

MSLB in order to calculate subcooled margin. Since the small break LOCA or

MSLB does not involve core damage, the radiation exposure during this regime

of operations is less than 0.1% of that generated during the postulated DBA.
6Even if the radiation exposure is conservatively taken as 2 x 10 rads for

the postulated DBA, the radiation damage threshold of non~etallic parts used

in the RTDs such as KAPTON insulation, KYNAR tubing, etc., far exceeds the

conservative radiation level of 2 x 10 rads.6

The RTDs are designed to measure temperature (615'F) and withstand pressure

higher than the corresponding temperatures and pressures encountered during
the DBA. The RTDs have explosion proof construction and are completel'y

encased in pipe insulation. This configuration precludes susceptibility to
chemical spray and moisture permeation at least for the required short-term
operability period ~ Xn consideration of the above, the equipment is deemed to
be qualified.

Res onse 6c

The switch specified on the CES sheet is required to initiate the isolation of
O.A.I. valve to the Control Room in the event of temperature rise due to
pipe-break. The switch per se is located in the Control Room. Only the

capillary extends outside the Control Room and is exposed to a harsh

environment. The capillary is made of 304 stainless steel and as such is not

susceptible to radiation, thermal aging, temperature, or humidity.

Pressure is specified as being 14.7 psia.

BY
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The fluid inside the tubing is "Dowtherm" which is not susceptible to
'alfunctionduring the short-term harsh temperature environment of 150'F since

the capillary is rated for 160'F continuous service, and "Dowtherm" is neither
susceptible to thermal aging nor to the specified radiation exposure levels.
Hence the equipment is qualified ~

Response 6d

The NRC circular IE 81-06 indicates that "(Foxboro) model number units
operating in the range 4 to 20 mA are not a concern in these matters (relating
to EQ) ~

"

The Foxboro/EllGM falls into the category of operating at 4 to 20 mA, hence it
should not be deemed an ipso facto concern regarding any potential deficiency
requiring corrective action.

8Foxboro Test Report No. T3-1068 reveals radiation qualification to 2.2 x 10

rads; Foxboro Test Report No. Q9-6005 indicates test temperatures and

pressures exceeding the FSAR specified test temperature and pressures during
the short term; pressure test of 30 psig for 12 hours was used as test
equivalent to specified pressure of 5 psig for 31 days; long"term temperature

of 150 F is enveloped by spec. rated operating temperature; thermal aging
analysis using material/component breakdown weak-link analysis and Arrhenius

formulation indicates that only approximately 1% of the usable life of the

weak-link material is expended during the combined 40 years of normal

operation and 31 days DBA. Note that 100% humidity is not considered harsh
environment.

REV NO.
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The referenced Engineering'nalysis Sheet reflects that a weak-link
material/component breakdown analysis was performed to determine whether any

of the constituent materials/components comprised in the equipment being

evaluated was susceptible to radiation to the point of potentially
compromising the accident mitigation or post-accident monitoring functions of

the equipment. The weak-link analysis yielded a radiation qualification value
which was substantially greater than the radiation specification value, hence

the equipment item was deemed radiation qualified. Section IIH details the

methodology used for radiation qualification assessment.

Res onse 8a

Raychem Corporation Agihg Study of WCSF Compound indicates that specimens of
WCSF Compound were subjected to oven aging in air at 136'C, 150'C, 162'C, and

175'C. Based on the derivative Arrhenius analysis of the oven aging data, the

WCSF compound was shown to be capable of sustaining a continuous operating
temperature of 40 years at a temperature of 91'C without loss of
functionality. This thermal aging severity far exceeds the severity
encountered due to a 40 yea'r normal service temperature of 120'F and one year

DBA temperature profile.

Response 8b

A conservatively assumptive thermal aging analysis was conducted using as

basis data the GE Topical Report IEEE-323 Class IE Induction Motors, Models

5K828840C81 and 5K811043C16, Horizontal Class B Insulated, Jan. 1977. The

conservative assumptions utilize a cumulative operating temperature of 120'C

based on the sum of 40'C ambient, 70'C temperature rise, and a 10'C hot spot.
Operability time per 40 years is assumed to be 1000 hrs. The GE Topical
Report indicates a minimum lifetime of 60,000 hours at 120'C, thus the thermal

aging lifetime expended for this operating mode will be about 1.7 percent.
Consideration of accident operability modes and shelf life 8 50'C does not
extend the thermal lifetime expenditure beyond 3 percent.

o-Ee'>/ ~
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The qualification method is encompassed by specific response to SER

deficiencies. In each case the qualification argument, qualification value,

and qualification time satisfies the specified environmental conditions.

Res onse lla

The equipment item specified on the CES sheet has a metallic enclosure and

should be able to withstand corrosivity for the required operability time of

15 minutes.

It is not required for accident mitigation of the DBA LOCA or HSLB. The

postulated LOCA associated with this P/D indicator switch is a HELB of the

letdown line. The severity of this accident is substantially less than that

of the LOCA.

Chemical spray is excluded from the equipment by virtue of a stainless steel
enclosure jacket . The Victoreen Tech lfanual 8770-6761 R 0 indicates that

Victoreen radiation monitors 857-1, 857-2, and 857-3 can withstand a direct
spray solution impingement of 0.97 percent boric acid on the enclosure

jacket. This exceeds significantly the specified concentration of

1720-2450 ppm of boric acid solution.

Res onse llc

The test chamber chemical spray test is generally more severe than the

postulated containment chemical spray environment which it simulates. This is
due'to the fact that asperities in both chemical spray mass distribution and

concentration distribution are more likely to occur in the confinement space

of the test chamber than the containment expanse.

ay '+oATE 47~
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The corrosivity of a boric acid-sodium hydroxide solution depends primarily on

pH as opposed to concentration; however, in the pH region of interest (pH 8.5
- 10.5) appurtenant to steel, the relative aggressivity normalized to a pH of
7.0 is approximately a flat response such that the attack rate is
approximately the same.

Consideration of the above leads to the conclusion that the chemical spray

test values constitute an equivalent to the specification values.

Res onse 12a

A study embodying refined calculations was performed to determine Containment

sump level as a function of time following a LOCA. The study 'concluded that
the maximum flood level calculated for St. Lucie 81 is 26 feet in lieu of the

FSAR stated value of 27.3 feet- Further, it was determined that the required
operability of up to 15 minutes the flood level would reach 21.75 feet. Since

the switch is situated above this level, it will not be subject to submergence.

The CES sheet indicates a submergence qualification which envelopesthe

submergence specification. Tests at 70 psig documented in the Gulf Electronic
Systems Reports E-115-173, E-115-176, E-115-180, and E-115-181 indicate no

undue leakage. The pressure head of 70 psig is substantially greater than the

containment atmosphere pressure of 44 psig plus the small sump water head of
less than 4 psig, hence the equipment is qualified for submergence.
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The vendor maintains that the additional pressure head induced by the flood

level when taken conjointly with Containment atmospheric pressure will not

exceed the test pressure of 113 psig used during the LOCA simulation tests and

thereby concludes that inleakage will not occur during submergence. The test
pressure profile used for the LOCA simulation test was as follows:

113 psig
95 psig
69 psig
28 psig
13 psig

0 — 5 hrs after the incipience of DBA

5 — 8 hrs
8 — 11 hrs

ll hrs — 4 days

4 days — 31 days

This test profile envelops the pressure profile cited in the FSAR as a

licensing commitment:

44 psig
27 psig

5 psig
1 psig

0 — 2 hrs after the incipience of DBA

2 — 24 hrs
1 — 31 days

31- 1 yr.

The comparison of the test profile and the FSAR test profile substantiates the

vendor's conclusion in light of the fact that the pressure head induced by the

flood level will not exceed 4 psig.

Res onse 12d

The CES sheet indicates a submergence qualification which envelopes the

submergence specification. Tests at 35 to 68 psig as documented in the CES-

cited Conax test reports indicate no undue leakage. The pressure head of

68 psig exceeds the containment pressure of 44 psig plus the small sump head

of less than 4 psig, hence the equipment is qualified for submergence.
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The equivalency of the Raychem functional submergence test for 20 months 8

75 C is documented in FSAR Attachment 5 to Appendix 3A, Part D.

The severity of submergence qualification tests as indicated by the CES sheets

and as documented by the CES-cited test reports exceed in severity the submerg-

ence specification.
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An "exemption" was not requested for the equipment item described on the CES

sheet. The environmental qualification of the equipment item is given by the

CES sheet data, and the responses to the NRC identified deficiencies.

BY ~ >AA<c DATE
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According to the CES sheet, the qualification time for the equipment item

cited exceeds the specification time. The harsh environment comprises only

the environmental parameter of radiation aging. For this, parameter, the

qualification value exceeds the specification value, hence the equipment item

specified on the CES sheet is deemed qualified.

Res onse 14b

The harsh environment comprises only the environmental parameter of radiation

aging For this parameter, the qualification time used for evaluation in
effect exceeds the required specification time.

Res onse 14c

The qualification time of 24 hours envelops the required specification time,

hence the qualification method is not herein compromised.

Res onse 14d

The qualification time is 15 minutes. Pressure switch is required to initiate
closing of SG Blowdown isolation valves in case of pipe rupture. Specified

operating time of 15 minutes is very conservative, actual time of switch

operation will be a few seconds.
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The qualification time is 7 days. It exceeds the specified equipment

operability time of 15 minutes.

Response 14f

The qualification time for the temperature stress parameter is 7 days which

exceeds the harsh environment duration of 15 minutes.

Res onse 14

The test qualification time and-paired environmental parameter stress values

envelop the short-term specification requirements; the spec. rated values for
the environmental parameters envelop the long-term specification
requirements. This is evinced by Rosemount Report

Rosemount Similarity Report 67912A, 6-22-79, and a

similar to Response 6b.

2767, Rev. B, 1-18-77, and

material breakdown analysis

Response 14h

The Rosemount RTD Model 88-102-42 is similar in design, material constituency,

and material configuration to Rosemount RTD Model RI-88-120-17. The latter
was qualified by test and analysis, hence the former is qualified on the basis

of .similitude. As before, material breakdown reveals essentially metallic
components with nonmetallic components comprised by materials such as Kapton.

Res onse 14

The test qualification time and environmental parameter stress values envelop

the specification time and specified values.
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We do not understand the significance of the deficiency symbol, QI, since this

information was given on the CES sheet.
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Required operability time for Containment Isolation valve is 15 min. as per

FSAR Section 3.11.1.3 ~
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ATTACHMENT 4

Parametric Anal sis of Thermal A in
Evaluations Utilizin Arrhenius Methodolo

A parametric analysis was developed and utilized to assist in Ther-
mal aging evaluations. The analysis utilized Arrhenius methodology.
The scope of the parametric analysis was such that it enveloped the
gamut of Arrhenius methodology values derivable from the references
to this attachment. The parametric analysis encompassed 13 environ~
mental temperature profiles specified for St Lucie Unit No. 1 as
given in Specimen 1 and generated thermal aging lifetime depletion
values* for each of the profiles as a function of activation energy
and lognormal slope intercept. A computer program was used to gen-
erate the output. A sample of the output is given by Specimen 2.

Application of Arrhenius methodology utilizing the references in
this Attachment required evaluation of activation energy, and the
lognormal slope and intercept values from test data in order to
derive thermal aging lifetimes. The latter lifetime evaluations
were requisite for deriving the thermal aging lifetime depletion
values. A discussion follows.

Given the lognormal distribution

Log L* = u(x) = a + Bx10
where x is the reciprocal of
absolute temperature T, u(x)iI the logarithmic mean, and
L is the median lifetime in
hours at temperature T.

we have

* (t*/ *I )B = T, log t
* * '

a = log (t ') — (B /T')
T'> T

RB /.4343

where T'nd T are test data temperatures with corresponding median
value testing lifetimes (in hours) of t*'nd t*, B" is the median
slope value, a is the median intercept value for the logngrmal dis-
tribution, and K=Boltzman constant = 8.617E-5 ev/oK. As B and a are
determinable from test data we are led to solutions in median life-

Assume that the thermal aging lifetime is norma'lized to one, then
a thermal aging lifetime depletion value of less than one indicates
thermal aging qualification, whereas a depletion factor greater than
one indicates thermal aging failure.
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times L*. as a function of temperature T. and we have
3. 3.

L*. (years) = Antilog
3. value T ~

1

8760

where T. represents interpolative temperatures. T. was assignedi ivalues corresponding to temperatures of importance cited in acci-
dent temperatures profiles or normal operating temperature zone
maps. Some of these temperatures are given in Specimen l.
Having established the median lifetimes relative to the temperature
values for all the Arrhenius data pertaining to the references in
this Attachment, it is possible to establish a simple test to deter-
mine analytically whether a material/component which is required to
endure an environmental temperature profile combining a specified
DBA and a normal operations temperature over 40 years will be quali-
fied for thermal aging. The test is based on the criterion:

tTi Cl
1

where t*. = t*1 t* t* corresponds ton

Lifetimes Ll*, L2*, ~ ~ ~ L *
n

which were evlauated for the referenced Tl T2 T3 ~ ~ T d1, 2, 3, n, an
t = t , t , t , ..., t corresponds to the cumulative postu-

T. Tl T2 T3' T13
lated durations at temperatures Tl T2 T3 T The technique

1( 2g 3) ~ ~ ~ ~ ( n ~

can be thought of as matching temperatures and summing corresponding
median lifetime ratios.
If the temperatures do not match exactly, conservatism would dictate
only that larger reference temperature values be selected to compare
with anticipated temperatures and that the use of smaller reference
temperatures be disallowed.

For example if the Environmental Temperature profile and the deri-
vative thermal aging lifetimes for a given reference data block
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(citation) were as depicted below:

Environmental
TEMPERATURE SCHEDULE TEMPERATURE THERMAL AGING LIFETIME

1) Normal operations

40 years 9 110 F

2) Accident

0 — 24 hrs 270 F

2 — 24 hrs 240 F

1 — 31 days 130 F

270 F

240 F

160 F

130 F

6536 hrs.

1742 hrs.

4.51 years

170.16 years

110 F 459.37 years

For Activation Energy 0.8 ev
Log Normal Slopes Intercept

6.13

The qualification test in essence would be the criterion test:

tTi (1'?

1 i
Where the test is passedif the value is less than
or equal to unity.

*
459.37 year 6536 hours 1742 hours

720 hrs.
4.51 x 8760

334 (24) hrs.
170.16 year x 8760 hrs—

If the answer is yes, the test is passed and the material/component
associated with the values as given by the citation is qualified. If
the answer is no, the test is failed and the material/component does
not qualify on this basis. Evaluating, we get 0.13 hence test is
passed and material/component qualifies. Of course if the statistical
approach were used the response would not be simply yes or no but,
rather a probability table for different, confidence intervals relative
to passing or failing the test. Specimen 2 computer output exempli-
fies a sample of the thermal aging lifetime depletion value output.
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ENVIRONMENTAL TEMPERATURE PROFILES AS A FUNCTION
OF POSTULATED'LOCA AND MSLB AND REQUIRED EQUIPMENT

OPERABILITY TIME FOR ACCIDENT MITIGATED
"

OR POST 'ACCIDENT MONITORS *

CASE

TYPE OF
ACCIDENT

REQUIRED
E/OPERABI
LITY TIME,,370 340, 270 '240" " 150'30

TEMP ERATURE (F) ~

120 - 110 94

10

12

13

LOCA

LOCA

LOCA

LOCA.

LOCA

LOCA

MSLB

MSLB

MSLB

MSLB

MSLB

MSLB

MSLB

1 year

1 year

38 day

30 day*

1 day

1 day

15 mins.

15 mins.

15 mins.

15 mins.

1 y or 30d.

1yor 30 d.

1 day

15 m:

15 m.

15 m.

15 m.

8 h.

8 h.

8 h.

2 h.

2 h.

2 h.

2 h.

2 h.

2 h.

22 h.

22 h.

22 h.

22 h.

22 h.

22 h.

4 d.

4 d.

30 d.

30 d.

30 d.

30 d.

334 d.

334 d-.

40 y.

40 y.

40 y.

40 y.

40 y.

40 y.

40 y.

40 y.

40 y.

40 y.

40 y.

40 y

40 y



SlOPE INTRCPT CASE 1 CASE 2 CASE 3 CASK CASK 5 CASK 6

Spec> Ma t4 2
HKA~ VALUES RATIO TEST FOR TIIKRHAL AGING) ACT Il/ATION ENERGY ~ 0 ~ KI ECTRON VOI.TS

CASE 7 CASK 8 CASK 9 CASE 10 CASE fi

Pa of 10

CASK f2 CASK

Ogsp
1 ~ pv
1 ~ 50
F 00
2 '0
3oop
3 '0
4»00
4 F 50
'5

~ 00

5 F 50
doop
dmso
F 00
7 '0
B,pp
Bosp
9 'n
9»50

fo»QP

fossp
11 00
11 ~ sn
12 ~ 00
12 ~ 50
13 ~ no
13 '0
14.00
14 ~ 50
fs.oO

15 ~ 50
fe.oO
ld 50
17 ~ Qn
17 ~ 50
18 ~ Op
18,50
19 ~ Qn
19 F 50
20,00

20 '0
21 ~ 00
21 'o
22 F 00
22 F 50
23,op
23 'p
24 ~ QV
24 ~ SQ
25,00

2 '0K%07
7.2BE~OV
2 ~ 3pf ~pe
7 '8K~pe
2 'nf 05
7.28E o5
2 'pf~ou
7 '8K~04
2.3nf~v3
7.28K-o3

2 '0K<02
7 '8K&02
2 ~ 30K>of
7 '8K~pi
2»3nf tpn
7 '8E+00
2 '0E+01
7 '8ftof
2 'oftp2
7 28E+O2

2,3OEto'3
7 '8ft03
2 '0K+04
7,28E+Oa
2 '0EtpS
7 '8ftps
2 '0K+06
7 '8K+06
2 '0Et07
7 '8Et07
2 ~ 30K+08
7,28Etp8
2 '0ftn9
7,28Et09
2 'OEtlp
7 '8Ftlo
2 ~ 30ft1 i
7 'BE+ll
2 ~ 30K t12
7 ~ 28E t12

2 ~ 30E+13
7 '8Etl3
2.3vft14
7 28ftl4
2,3nftfs
7 ~ 2"Et 15
2 'nftfe
7 '8ft16
2.3nf+17
7 '8ftfV

3,68E pT
1, ldf~nd
3 '8K~06
l,leE-OS
3,68K~OS
1.16K-O4
3,6BE oa
1 ~ lnE 03
3,6BE o3
1 ~ fbf~n2

2 ~ fVK~QT 3 ~ SSE~OT
6 'VK+OV 1 ~ f2F+06
2 'VE+06 3 ~ SSE+Ob
6,87E Qd 1 ~ 12K 05
2.17fips 3,55Fios
6 'VE~QS 1 ~ 12K Q4
2 '7f~oa 3 ~ Ssf~pa
6.87K~04 l. 12K-O3
2 ~ fVK~03 3 ~ SSF."03
6 ~ STK+P3 1 ~ 1 2K+0?

2 ~ faf~nT
e,V8E nT
2 ~ faf~ob
6,78K 06
2. laf nS
6,78E o5
2 ~ faf~oa
6,78K~04
2 ~ 14F. 03
6 '8K 03

3 '2K~OV
1.11E-nd
3 ~ 52K ~On
1 ~ fff~ps
3 '2K~OS
1 ~ ilE"04
3 '2K~04
1 ~ 11F."03
3,52f~n3
l ~ 1 lf"02

3 '8K~02
1,16E-ol
3,eSE of
l,ibEtpp
3 '8K+00
1 ~ 16Etpf
3 68Etnf
1 ~ lbEt02
3,68fto2
f,fbEtP3

3 '8ft03
1 ~ lef+04
3,68E+oa
1 ~ ldEto5
3,68EtoS
1 ~ lbft06
3 ~ 68ftpe
f,fdft07
3,68fto7
1.16EtOS

2»fVFt03
6 '7Et03
2 ~ 17Etoa
6,87Etpa
2 '7ftps
6 '7ftpS
2.17ftoe
6 ~ 8'VEtnb
2,1VEtoT
6.SVEto7

3 '5Et03
1 ~ 12E+04
3 '5K+04
1 ~ 12K+OS
3 '5E+05
1 ~ 12Ft06
3,5SE+Ob
1 ~ 12E+07
3 '5EtpT
fef2ftpS

2.14K tn3
6 ~ 78ftp3
2gfaft04
6.TSK+oa
2 ~ 14K tps
6 '8F+os
2 ~ 14K toe
6 '8ft06
2 t 14E+07
6 '8K+07

3.52K+O3
1 ~ 11E+04
) ~ 52E+04
1,11Etos
3 '2Etns
1 ~ 11E+Od
3.52ftpd
1 ~ 1 1ftpV
3 '2K+OV
1 11Kt08

3,6BE+oS 2. 17F+OB
1 ~ fef+09 6 '7E+08
3 '8ft09 2efVEt09
1 fdftlo 6 87ft09
3 68Ktfp 2 1TE+10
1 ~ fdE+ll 6 ~ SVF+10
3 6"Etff 2 lVFtlf
1 ~ 16Et12 6 '7E+11
3,68Et12 2 ~ 17F+12
1 ~ fdftf3 6»87ftf2

3 ~ 68ftf3 2 ~ 17Et13
f ~ fnftfa 6 ~ 87ftf3
3»nBEtla 2 ~ 17ftf4

~ 1bftis 6»87K t f 4
3,68ft15 2 ~ fVftfs
1 ~ 1 dft16 n,87K t15
3 ~ evftie 2 'VFtfe
f,lbftl7 6,87E+le
3 ~ 68Etl7 2 ~ 17K+17
1 ~ fef t 1 8 6 SVKt17

3 '5F+08
1 ~ 12E+09
3 'SFt09
1 ~ 12Etlo
3,55f+1O
1 ~ 12K+ii
3 ~ SSEtll
1 ~ 12K t12
3 ~ SSKtf2
1 ~ 12K+13

3 ~ 55E t13
1 ~ 1 2Et la
3 ~ Ssftfa
1 ~ 12K+15
3 ~ 55ft 1 5
1 ~ 12ftlb
3 ~ '55F.t16
1 ~ 12ftfV
3.55f t17
1 ~ 12K t18

2 '4EtnS
6,78ftos
2 ~ faf+09
6 TBE+09
2 ~ 14K+ i 0
6,78ftfo
2 '4E+lf
6.78K+11
2 ~ 14Eti2
6 'SEtl2
2 ~ Iaftf3
6 ~ TBE+13
2 ~ 14Kti4
6.78ptfa
2 ~ 14E+ 1 S
6 '8Etl5
2 ~ 1 4K+ 1 6
b»VBFtfe
2 '4F+17
6.78ftlT

3 '2FtpS
1.11E toP
3e52ft09
1 ~ 11E+ 10
3 ~ S2E+ 1 0

1 ~ 1 lF.+ 1 1

3 ~ 52f t 1 1

1 ~ 11Et 12
3 ~ 52F.t12
1 ~ 11E+13

3 ~ 52Et13
1 ~ 1 iftla
3 '2K+14
1 ~ 1 1K+15
3 '2E+ls
1 ~ llf+ld
3 '2E+1"
l ~ 11Et 17
3 '2ftfVf,ffftfb

2 ~ 17f 02 3 ~ 55E 02 2 ~ 14E 02 3 ~ 52E 02
6 'VE~Q2 1 ~ 12K~of 6~78K~02 1 ~ fff>of
2 ~ lVE Ql 3 ~ Ssf 01 2 ~ 14F. Of 3 ~ 52K Ol
6 ~ STK+Qf 1 ~ 12ftoo 6 ~ TSE Ol 1 ~ llftnn
2 ~ lVFtop 3 ~ 55f+00 2 ~ laftop 3 ~ 52K top
6 ~ SVE+Qn 1 ~ 12E+Qf 6»VSEtno 1 ~ 1 1 6+pl
2 ~ 17ftol 3 ~ 55E+01 2 ~ 14Etol 3 ~ S?K+01
6»87ftof I y12E+02 6~78ftpf laf if+02
2 ~ 17K tp2 3 ~ Ssf t02 2 ~ 1 4Ktn2 3 ~ 52K tp2
6,87ft02 1 ~ 12ft03 6,78ftp2 1 ~ 11Et03

2 '2K+07
6»VOF~QV
2 '2f~pb
6 ~ Vpr~pd
2»12K~OS
6»TOE~OS
2 '2rw04
e»VQFwou
2 '2r~p3
6 ~ TQF~03

2 '2K~02
6~TOE~02
2 ~ 12K ~of
6 ~ Vof~of
2,12r+Pn,
6 'nrtoo
2 '2rtPf
6,7nftof
2 ~ 12ftn2
6»TOFt02

2 ~ 12K t03
6 'pft03
2 ~ 12Kt04
6 'prtoa
2,12ftns
6 'OFtos
2 ~ 12K+06
6 'nft06
2,12ft07
e.ToF+oT

2.12ft08
6 70ft08
2 ~ 12FtpP
6 '0K+09
2 '2r+10
6,7nftlo
2 ~ 12r+1 f
6 ~ TOFtff
? ~ 12rt12
6 ~ 70Ft12

2 '2Ft13
6,7OFt13
2.12Ft14
6 'nrtfa
2 ~ 12K t15
6.7PFt is
2,12Ft16
6.7nF+16
2 ~ 12F+17
6 ~ 7pft17

~ 5pfa07 5 ~ 69Ke07 P ~ 1 8K+08 f ~ 25K+07 2 ~ 45K+07 2 ~ 32E QT
1 ~ llE 06 1 BPF. 06 2 ~ 9nK 07 3 ~ PnE 07 7 ~ 76E 07 7 ~ 34E OV
3,50K 06 5.6PE Ob 9, 18E 07 1,2SE 06 2.45f-oe 2,32E Ob
1 ~ fff~os l ~ BVF~QS 2 ~ Pof~pe 3 'nf~od 7 'ef~od 7 '4K~pe
3 'OE 05 5 '9K Q5 9 ~ fSK+nn 1 ~ 25K+05 2 ~ asf+Os 2 '2K OS

1 ~ fff~oa 1 ~ Sof~ou 2 ~ Pof~ps 3 'nf~ps 7 'df>ns 7 'af~os
3,5OK 04 5 '9E 04 9 '8K 05 f,25K 04 2,45E 04 2 '2K 04.
1 ~ llf 03 1 'QK 03 2 '0K Qa 3 'nE 04 7 '6K 04 7 '4F. 04
3 ~ SOK 03 5 69F. Q3 9 ~ 18K Qu 1 '5K 03 2,45F. 03 2 '2E 03
1 ~ flf 02 1 ~ BVE O2 2 ~ Ppf-O3 3 'nK Op 7,7eK-03 7,34t 03

1»',5OK-O25.69E O2 9,18E O3 1.25E 02 2.45E 02 2.32E O2

fgf 1E+of fsSOKof 2 ~ POK~02 3 'nt~p2 7 '6E 02.7 '4K~02 =
3 ~ Sof~pf 5 ~ 6PE<nf 9 ~ fSE~Q2 1 ~ 25K~of 2 ~ asf~pi 2 '2K~of
1 ~ fif+pp 1 ~ SOE+op 2 '0E 01 3~9nf 01 7 ~ Vdt 01 7 '4K Ol

~ SPE+OQ5 ~ 69Kt009 ~ fBEOf f 2SFton2 ~ asf t002 ~ 32K+00
1 ~ 1 1E+01 1 ~ SOE+01 2 ~ 90E+Oo 3 ~ 9nf top 7 ~ 768+00 7 ~ 34K+00
3 ~ SOE+Ol 5 '9E+Ol 9 '8Etpp 1 ~ 2bftpf 2 '5E+01 2 '2Ktpl
f~ffftp2 f>80ft02 2 'OE+nf 3 Pnftpf 7,7dftof 7 '4ftof.~..»
3 '0K+02 5 '9Kt02 9 ~ 18ft 01 1 ~ 25E+02 2 '5K+02 2 '2Et02
1 11E+03 1 ~ Soft03 2 'OKt02 3 'nft02 7 '6K+02 7 '4K+02

I

3»50K+03 5 ~ 69Et03 9 ~ 18K t02 1 y25E t03 2 ~ 45Et03 2 ~ 32E+03
1 ~ 1 1 ftpa 1 ~ Sof tpa 2 ~ 90K t03 3 ~ 9nf+03 7 ~ 76E+03 7 ~ 34Kt03
3 ~ Snf+Oa 5.69ft04 9, 18Kto3 1 ~ 25K+pa 2 asftpa 2 ~ 32ftoa
1 ~ 11K+05 1 ~ SOEtos 2 '0Etna 3 'nftoa 7 '6E+Oa. 7 '4Et04
3 'OKt05 5,69Et05 9,18K+04 1,25E+05 2,45ftos 2,32K+05
1, llf+06 1.80Etae 2,9nftpS 3.9bFtps 7,76E+05 7,34K+O5
3,snE+06 5 '9K+pe 9 ~ 18ftos 1.25Kton 2,45E+ob 2,32Fto6
f.ffft07 1.8OEt07 2,9OK+Oe 3,96Et06 7,7ef+Oe 7,3uftOe
3,5Oft07 S.e9Kt07 9,18E+Ob 1,2'SE+07 2,45E+07 2,32ftO7
1, 11E+OS 1.8oEt08 2.90ftoV 3.96E+oT 7.76ftoV 7,34K+o7

'4»

3 ~ Spf+08 5 ~ 69EtoS 9 ~ 18E+O7 f ~ 25K t08 2 ~ asf t08 2 ~ 32K tnB
1 ~ llft09 1 Spft09 2,90Etn8 3 'oftpb 7 '6Et08 7 '4ftoS
3 ~ Spf+09 Syb9ft09 9 '8K+08 1 ~ 25K+09 2 'SEtoP 2 '2ft09
1 ~ 11E+10 1 SOKtlo 2 Pofto9 3 9nEt09 T 76Et09 7 34Ktp9
3.5nF+lo 5.69ftlo 9 ~ 18E+o9 1,25Etlp 2,45E+10 2,32ftlo
1 ~ 11K+11 1 ~ SOKtli 2 ~ Pnf+lo 3 ~ 9bf+10 7 ~ 76ftln 7 ~ 34K+10
3 ~ 5nftil 5.6PKtlf 9,18E+10 1.2SE+11 2,45K+11 2,32K+11
1 ~ f if 12 1 ~ SOKtf2 2 ~ Ppftl1 3 ~ 9nE+11 7 ~ 76E+11 7 ~ 34Ktf 1 "i
3,5nftl2 S.6Pft12 9,18ftll 1,25Et12 2.45Et12 2,32ft12
1 ~ 11E+13 1 ~ SOEtl3 2 ~ Ppftl2 3 ~ Pnft12 7~76ftf2 7~34K+12

'E I

3 ~ SOEt13 5 ~ 69Et13 9 ~ fSKt12 1 ~ 25Et13 2 ~ 45K t13 2 ~ 32K+13
1 y 1 if+14 1 ~ Bpftf4 2~90K tf3 3 ~ 9nEt13 7 ~ Veftf3 7 ~ 34E+13
3,5OEtla 5.6PEtla 9,18Kt13 1,25Etlu 2,45ftlu 2.32E+14
1 ~ 1 1E+15 1 ~ Soft f5 2 ~ POEtf4 3 ~ 9nf+ in 7 ~ 76E+ la 7 ~ 34Et14
3 ~ SnEt15 5 69Etl5 9 ~ 18K+14 1 ~ 25E+15 2,usftfs 2 ~ 32ftfs
1 ~ 1 fftf6 1 ~ Boftl6 2 ~ 9PEtfs 3»9bftf5 7 ~ Vdht f5 7 ~ 34K+15
3 ~ Softfd 5 ~ 69K+id 9 ~ fBEt15 1 ~ 25Ft16 2 ~ 45E+ld 2 ~ 32K tie
1 y 1 lEt 17 1 ~ BpftlT 2 ~ 90Ktin 3 ~ 9nE+16 7 ~ Vdftfh 7 ~ 34E+lb
3 ~ SOE+17 5 69K t17 9 ~ 18Etld 1 ~ 2sf+17 2 ~ 45ftlT 2 ~ 32KtlT
1 ~ ilf+18 1 ~ BOE+18 2 ~ 9nft17 3 ~ 9bf+17 7 ~ 76K+17 7 ~ 34K+17
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