
TENNESSEE VALLEY AUTHORITY

CHATTANOOGA, TENNESSEE 37401
400 Chestnut Street Tower II

March 20, 1984

Director of Nuclear Reactor Regulation
Attention: Ms. E. Adensam, Chief

Licensing Branch No. 4
Division of Licensing

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

Dear Ms. Adensam:

In the Matter of the Application of ) Docket Nos. 50-390
Tennessee Valley Authority ) 50-391

Watts Bar Nuclear Plant (WBN) Safety Evaluation Report (SER) NUREG-0847
issued June 1982) Section 3.11 "Environmental Qualification of Mechanical
and Electrical Equipment" states that an audit of the WBN qualification
files will be required as part of the NRC staff's review of the WBN
equipment qualification program. This subject audit was conducted on
February 14-16, 1984 and consisted of a review of the qualification files
for eleven electrical components and subsequent field walkdown to ensure
that a parallel existed between the installed component and the component
qualified. 4
The audit concluded with several findings (generic and component specific)
being identified and requiring resolution. Enclosed are TVA's responses to
a select number of the audit findings as identified by NRC's audit summary
provided at the audit exit meeting. Additional time will be required in
responding to several of the findings due to their scope and/or nature. A
schedule for responding to these findings is provided for each item.

During the audit, NRC representatives noted that a specific SER on the WBN
equipment qualification program is tentatively scheduled to be issued by
mid-April 1984 and that audit findings which remain unresolved would be
incorporated into the SER as open items. NRC representatives additionally
noted that TVA's responses to the audit findings must be submitted by mid-
March 1984 in order for the findings to be considered for exclusion from
the SER.
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Director of Nuclear Reactor Regulation March 20, 1984

If you have any questions concerning this matter, please get in touch with
D. B. Ellis at FTS 858-2681.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

L. M. Mills, *nger

Nuclear Licensing
Sworn to and subsc&'ibedb fore me

thisA day of- 1984

Notary Public
My Commission Expires n

Enclosure
cc: U.S. Nuclear Regulatory Commission (Enclosure)

Region II
Attn: Mr. James P. O'Reilly Administrator
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30303
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ENCLOSURE A

WATTS BAR NUCLEAR PLANT

GENERIC COMMENTS ON ENVIRONMENTAL QUALIFICATION PROGRAM
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NRC Question

1A. The temperature and pressure profiles for outside containment were
marked preliminary. TVA should submit the final profiles to the
Staff.

TVA Response

Final issued environmental profiles are provided in Appendix A.

NRC Question

lB. TVA should also provide justification/explanation for the equipment
which now sees a temperature higher than that previously considered in
the environmental qualification review. Also, TVA has informed the
Staff that some areas were classified as mild but, based on the new
evaluation, they are now classified as harsh. TVA should include the
equipment located in these areas in the qualification program.

TVA Response

The group of equipment affected by an auxiliary boiler steam line
break is the only equipment which now sees a temperature higher than
previously considered. The explanation for the sequence of events
that led to the curves in the Watts Bar Nuclear Plant (WBN) Electrical
Equipment Environmental Qualification Report (EEEQR) being stamped as
'preliminary' for areas affected by an auxiliary boiler steam line
break is given below. Additionally, justification for the
qualification of the equipment in these areas to the final higher
temperature curves is also given.

TVA discovered by an environmental qualification test that the
temperature switches used to detect an auxiliary boiler steam line
break did not respond as fast as assumed by the environmental profile
calculation. During the course of redesigning this break detection
and mitigation system, it became necessary to incorporate
environmental profiles in the EEEQR before all design work was
complete. The curves could not be considered final until the
outstanding design work on the break detection and mitigation system
was complete. Therefore, they were marked 'preliminary.'

As part of the investigation into the various options concerning the
redesign of the system,, a study was performed to determine the impact
that the present design would have on the qualification status of the
affected equipment. The-study was performed by having the engineers
responsible for the qualification of the affected equipment evaluate
the impact of the slightly higher temperatures. This study showed
that although the present design resulted in temperature profiles
slightly higher than the preliminary profiles, the higher temperatures
did not adversely impact the qualification of the affected equipment.
Therefore, TVA elected not to redesign the break detection and
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mitigation system so as to keep the temperature profiles below the
preliminary profiles which were used in the EEEQR. The final
temperature profiles have been documented and issued and have been
factored into our Environmental Qualification (EQ) program.

Additionally, TVA has evaluated the qualification of the equipment in
those areas whose classification has changed from a mild to harsh
environment and has factored this equipment into the qualification
program. All required components in these areas are of the same type,
manufacturer, and model number as other components which have already
been included in TVA's environmental qualification program.

NRC Question

2. Recently, TVA has provided a 10 CFR 50.55(e) report on the containment
temperature profile and informed the NRC that equipment inside
containment will see a much higher temperature than what was
previously determined. Provide justification and the effect of these
higher temperatures on the equipment qualification.

TVA Response

TVA is still investigating possible corrective actions to reduce the
temperature to a level that will not significantly impact equipment
qualification. The results of our investigation will be detailed in
the final 10 CFR 50.55(e) report. Equipment will be qualified per the
requirements outlined in our final report on this item.

NRC Question

3. TVA has used the spray and steam environment test as a basis for
submergence qualification of the NSSS equipment. This method of
qualification for submergence is not acceptable. TVA should either
relocate the equipment subjected to submergence above the flood level
or provide additional testing based on the actual submergence test.

TVA Response

The TVA method of using the spray and steam environment testing for
RTDs (NEB 68-24) and transmitters (NEB 3-29) used inside containment
provides adequate assurance that the components are qualified for
submergence. The testing subjected the components to spray
impingement and saturated steam under the following pressure
conditions.

RTDs - 66 psig for 6 days
Transmitters - 75 psig for 15 days

No inleakage of moisture occurred. TVA evaluated these results and
concluded that, since there was no inleakage of moisture in a
vapor/spray state under such high-pressure conditions, that inleakage
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of moisture in a liquid state under the relatively low-pressure
conditions (14.5 psig maximum) of the postulated design basis loss-of-
coolant accident at Watts Bar would not occur either.

NRC Question

4. In accordance with 10 CFR 50.49, all equipment which is designated
category 1 and 2 in accordance with Regulatory Guide (RG) 1.97 should
be qualified for the environment to which they will be subjected. In
accordance with this requirement, TVA should either provide
justification for interim operation or qualify all equipment which is
either installed or will be installed prior to fuel load.

TVA Response

TVA will not implement RG 1.97 before fuel load. The WBN SER (NUREG-
0847) documents the NRC evaluation of TVA's postaccident monitoring
(PAM) provisions. The NRC evaluation concludes that TVA's PAM
provisions as described in the final safety analysis report (FSAR)
provide substantial conformance to RG 1.97 and that those provisions
are acceptable in the near term. Further, NRC stated that compliance
with RG 1.97 will be required in the context of emergency
preparedness. After issuance of NUREG-0847, NRC issued generic letter
82-33 (Supplement 1 of NUREG-0737) which delineated requirements for
emergency preparedness, including compliance with RG 1.97. TVA's
response to generic letter 82-33 described how TVA will integrate
implementation of RG 1.97 requirements with other emergency response
features. When RG 1.97 is implemented, TVA will comply with
applicable requirements related to environmental qualification
including the addition of any required components to TVA's
environmental qualification program. However, until such time, only
those PAM items listed in FSAR Section 7.5 that are located in a harsh
environment will be considered in TVA's environmental qualification
program. These components were previously specified by letter
from L. M. Mills to E. Adensam dated January 11, 1984.

NRC Question

5. A radiation sample calculation with bases and assumptions for 1-LT-3-
39 should be provided to show how the radiation dose was determined.

TVA Response

Enclosed in Appendix B is the calculation used to determine the
integrated accident dose in the area where instrument 1-LT-3-39 is
located. This instrument is located on elevation 716 in the lower
containment outside the crane wall. The integrated accident dose used
was that for the lower containment inside the crane wall. This
corresponds to detector 6 in the model shown on page 6.12 of TI-RPS-48
Rl. Note that this is conservative since the dose inside the crane
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wall is greater than the dose outside the crane wall (see pages 7.7,
7.8, 11.6, and 11.7). The integrated accident dose for this area is
determined on page 7.8 and shown graphically on page 11.7.

Also enclosed in Appendix B is a microfilm copy of the supporting
computer runs and a copy of the TVA drawings referenced in the
calculation.

NRC Question

6. TVA should provide a writeup to discuss how the determination was made
that the instrument accuracy demonstrated is adequate for the Watts
Bar application. During the audit, the Staff was able to agree with
TVA's approach for determining accuracy for balance-of-plant
equipment. However, for NSSS equipment, TVA informed NRC that this is
done only by exception. Westinghouse informs TVA only in cases were
the generic accuracy may not be suitable for the Watts Bar
application. TVA should request Westinghouse to document that
demonstrated accuracy is acceptable for the applicable instrument for
the Watts Bar design.

TVA Response

For BOP trip or postaccident monitoring equipment, the inaccuracies
caused by accident environmental effects were combined with the normal
loop inaccuracies (which included the inaccuracies of the output
devices and any interposing instruments), using a square root of the
sum of the squares method. The result is the total loop inaccuracy of
the trip switch output or indicator. This total inaccuracy was
applied to the normal set points for each safety system in the most
conservative manner in order to evaluate the effect on the system
safety function.

For control applications, it was assumed that instrument function
occurred at the extreme limit of the error band on the side that would
tax system performance the most. The loop accuracy was considered
acceptable if the system could still perform its safety function. If
the system could not perform its intended safety function, the
required accuracy was then specified by the system engineer.

For indicators, the instrument error was evaluated in the adverse
direction to determine if the conveyed information would prevent
appropriate operator action. If the inaccuracies did not prevent
prompt operator action or cause ambiguities, then the loop accuracy
was considered acceptable. If the inaccuracies had the potential to
prompt inappropriate operator action or cause ambiguities, the
required accuracy was then specified by the system engineer.

Both the calculation of the total loop inaccuracy and the effect on
the ability of the system to perform its safety function are
documented in TVA's QA calculations.
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For NSSS equipment, Westinghouse is currently performing a statistical
set point study that will include the plant-specific accuracies for
the instrumentation installed at WBN. This study is scheduled to be
completed in April 1984.

NRC Question

7. During the period of the last three years, the NRC has issued many
information notices (e.g., IE IN81-29, 82-03, 82-52, and 83-72)
which affect the equipment qualification status. TVA should confirm
that it has reviewed all applicable information notices for their
equipment and proper action has been taken to resolve the concern
addressed in the information notices.

TVA Response

TVA confirms that all information notices which transmitted equipment
environmental qualification notices have been reviewed for
applicability to TVA equipment. In most cases, the components
described in the qualification notices are not used by TVA in safety-
related applications in harsh environment areas at Watts Bar.
However, the following NCRs have been written on TVA equipment that is
similar to those components specified in the information notices.

NCR EQPT IN

WBN MEB 8115 LIMITORQUE SMB-00 81-29 6 82-52
WBN EEB 8147 ASCO NP-1 81-29 8 82-52
WBN NEB 8401 BARTON 763, 764 83-72

TVA is still investigating the applicability of equipment
environmental qualification notice No. 24 (IN 83-72) as described in
our response to NRC comments on EQS MEB-67-134 and MEB-1-107 (see
enclosure B). As in the past, any future information notices will be
reviewed in accordance with TVA Division of Engineering Design
Procedure 2.10 entitled 'NRC-OIE Bulletins, Circulars, and Information
Notices - Distribution and Preparation of Responses' and action will
be taken to resolve the concern as appropriate.

NRC Question

8. During the audit, six items which are categorized as 'C' were selected
by the Staff. Out of six items, four will be reclassified as category
'A' based on RG 1.97. Proper justification was provided for the other
two items. Based on this, TVA should reevaluate the list of category
'C' items and submit the updated list to the Staff for review.

TVA Response
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An updated category 'C' list is included as Appendix C.

NRC Question

9. For many components, a summary report or material analysis was used as
the basis for equipment qualification. A summary report by itself is
not an acceptable way to demonstrate qualification. In cases where a
summary report is used, TVA should also evaluate the complete test
report and document the findings in the file. Also, it is TVA's
responsibility to keep the test report for the life of the equipment.
For those files where only material analysis is used, TVA should
either get the applicable existing test report for the equipment from
the vendor or requalify the equipment by testing. Material analysis
is acceptable only for the aging of the equipment.

TVA Response

The response to this question is divided into three parts relating to
the three subject areas of this comment.

a. Use of summary reports - TVA has used complete test reports for
its equipment qualification except for three cases where summary
reports were used. For one case (EQS EEB-XS-1), TVA has now
obtained the complete test report. TVA is currently reviewing the
report and will document the results of this review in the EEEQR.
For the second case, TVA has used a summary report only as
supplemental information with a complete Wyle test report as the
primary documentation of qualification (see response to Question 5
on EQS EEB-TB-1). For the third case (EQS MEB-72-0155), TVA is
now in the process of obtaining the complete test report which
will be reviewed and the results will be documented in the EEEQR.

b. Maintenance of test reports - WTA maintains the test report for
the life of the equipment since the test report is considered to
be the QA procurement documentation, and as such, falls within
TVA's QA program described in Topical Report WTA-TR75-1A. The
test reports are maintained in the Management Engineering Data
Systems (MEDS) file which is the system used by WTA's design
divisions for the retention and storage of QA records as described
in TVA-TR-75-1A.

c. (1) Material analysis used alone for qualification - WTA does not
use material analysis alone, but always with some partial
type test data-for qualification.

(2) Material analysis used for aging only - 10 CFR 50.49, Section
f.4 and NUREG-0588, Section 2.1.4 state that material
analysis in combination with partial type test that supports
any analytical assumptions or conclusions made is acceptable
for qualification. Neither 10 CFR 50.49 nor NUREG-0588
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limits the material analysis to aging only; therefore, it is
TVA's position that material analysis with supporting partial
type data is acceptable for qualification.

NRC Question

10. For any component which has an outstanding nonconformance report (NCR),
the equipment should be considered unqualified and justification for
interim operation should be provided if the NCR is not closed prior to
fuel load.

TVA Response

A justification for interim operation was included in the EEEQR for all
NCRs that will not be closed before fuel load.

NRC Question

11. During the plant walkdown, the Staff and its consultant made the
following observation:

a. Flexible conduits are used for class 1E cable termination. These
conduits are not qualified for the environmental effect. There is a
probability that these conduits may fail and provide a leakage path
for water/steam to enter the class 1E equipment. These conduits
should be qualified for the environment in which they are located
to avoid this problem. (Reference item 7 above, IE IN-83-72, No.
13.)

b. Terminal blocks are used inside the containment while they are
listed as only for outside containment application. Justify this
discrepancy.

c. Some terminal block enclosures did not have any weephole. This
will require the enclosure to be qualified for the pressure they
will be exposed to confirm that these boxes are qualified to
withstand the pressure conditions caused by the design bases
accident.

TVA Response

TVA will provide a response to this item by March 30, 1984.
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ENCLOSURE B

WATTS BAR NUCLEAR PLANT

COMPONENT-SPECIFIC COMMENTS ON ENVIRONMENTAL QUALIFICATION PROGRAM
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TERMINAL BLOCKS
EQS EEB-TB-1

NRC Question

1. The terminal blocks qualification is based only on the material analysis.
However, it should be noted that NUREG-0588 category II requirements
which are applicable to Watts Bar, allows the material analysis only for
aging consideration. In order to demonstrate the qualification of the
terminal blocks either a new test should be performed or some old test on
the similar equipment should be referenced.

2. Explain how the composition and/or manufacturing process was taken into
account, when the reference material was used for the material analysis.

3. Explain the differences between the TVA type D enclosure and the NEMA
enclosure. Demonstrate similarity between TVA type D and tested
enclosure.

4. Are terminal blocks subjected to submergence? If yes, how was the
qualification for submergence determined.

5. Qualification report is a summary document based on the test report. Has
TVA reviewed this test report? If yes, where is the TVA evaluation
documented? How will the test report be maintained for the life of
equipment?

TVA Response

1. NUREG-0588 Category II requirements allow qualification by analysis,
provided some partial type tests on vital components of the equipment are
used to support the analytical methods (see TVA response to Generic
Question 9). Our qualification of the terminal blocks was based on both
material analyses and test data (references 1, 2, and 3 on Appendix 1 of
EQS EEB-TB-1).

In addition, Wyle Laboratories has demonstrated a 10-year qualified life
for the CR151 terminal blocks (Test Report 17503-1) for *a high energy
line break (HELB) accident with the following environmental parameters:

Temperature: 315OF (approximate)
Pressure: 25.4 psia

A copy of the HELB test profile is attached. Although the documented
test data on the terminal blocks do not envelope the worst-case
environmental profile of their installation, the data used in conjunction
with the material analyses allows us to conclude that the blocks are
qualified for the more severe environmental conditions.

2. The terminal blocks indicated in reference 3 are General Electric type
EB-25, which are installed at Watts Bar. Docket No. 50-213 (referenced
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in QSR 010-A-01) indicates that the terminal blocks are composed of a

wood flour-filled phenolic material. The GE EB-5 is composed of a like
material and Wyle Laboratories has identified the material composition of
the CR151 blocks to be flour-filled phenolic. Our material analysis was

based on this material.

3. Terminal blocks in harsh environments for safety-related applications are

installed only in NEMA enclosures, which are sheet steel gasketed boxes.
TVA type D enclosures are used in mild environments or for non-safety
related applications.

4. The possibility of terminal blocks being submerged is under evaluation,
and a response will be provided by April 30, 1984.

5. TVA has not reviewed the test report indicated in reference 3 of the EQS.
Wyle Laboratories reviewed the test report under contract with TVA, and

TVA has accepted their summary of the test data. However, TVA had
Wyle perform a qualification test on the terminal blocks and has reviewed
and approved the Wyle test report (Wyle Report 17503-1) and will use the

report as the main document of qualification. The summary report is used
only as supplemental information. Maintenance of these reports for the

life of the equipment in addressed in generic item 9.B.
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CONAX PENETRATION
EQS EEB-PEN-1

NRC Question

1. The test report referenced in EEB-PEN-l is a summary document which uses
data from many referenced reports. TVA did have these reports in their
possession but there was no evidence that the referenced reports have
been reviewed and approved for their applicability to Watts Bar. There
are some test anamolies reported in the test report; how are they
resolved for Watts Bar?

TVA Response

The test reports are currently being reviewed again and the evaluation
(including the resolution of the test anomalies) will be documented on an
EQS and placed in the EEEQR. The test reports will be maintained as
described in the response to generic item 9.B.

NRC Question

2. Similarity between the tested equipment and installed equipment has not
been demonstrated.

TVA Response

Similarity between the tested equipment and the installed equipment will
be as described in TVA's response to item (1) above.
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ELECrRO-SWITCH

EQS EEB-XS-1

NRC Question. 1. Qualification report is a summary document based on a test report. Has
TVA reviewed the test report? If yes, where is the TVA evaluation
documented? How will the test report be maintained for the life of the
equipment?

TVA Response

The test report is currently being reviewed and the evaluation will be
documented on the EQS and placed in the EEEQR. The test report will be
maintained as described in the response to generic item 9.B.

NRC Question

2. Qualified life and replacement intervals have not been determined for the
equipment.

TVA Response

TVA has determined that this equipment is located in an essentially mild
environment (see Question 3) and is therefore not required to meet the
aging requirements of 10 CFR 50.49. However, the equipment should
perform adequately for 40 years according to the vendor information.

. NRC Question

3. Equipment was subjected to only aging tests (thermal, radiation,
humidity) and seismic test and was not subjected to an environmental
condition after the HELB. If aging data is used to demonstrate the
qualification for HELB, then the corresponding time should be taken out
from the qualified life consideration.

TVA Response

Aging data has not been used to demonstrate equipment qualification for
HELB. TVA has reviewed HELB environmental conditions for the area in
which the electro-switch is located and has determined that the HELB
conditions are not significantly greater than the normal/abnormal
conditions; therefore, per 10 CFR 50.49 the switch can be considered to
be in a mild environment. This conclusion is discussed in detail below.

Temperature - The switch is designed to operate continuously at 550C
(1310F). The abnormal temperature is 110OF (8 hours per excursion,
1% of plant life) and the HELB temperature increases to 1230F in 10
seconds and drops to 1170F in 2.6 minutes then drops linearly to normal
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within 24 hours. The normal design temperature of the switch exceeds the

abnormal and HELB temperatures. In addition, a test of the switch at
800C (1760F) for 120 hours provides further confidence of the
operability of the switch during abnormal/HELB temperature excursions.
In conclusion, the capabilities of the switch exceed the short time
temperature excursions of abnormal and HELB temperatures such that
operation of the switch is assured.

The humidity, pressure, and radiation abnormal and HELB are

Humidity: 10-90% (abnormal)
100% (HELB)

Pressure: Atmospheric (14.4 psia - Abnormal)
Atmospheric (14.4 psia - HELB)
-3 psi from atmospheric during tornados

Radiation: 104 RADS (Normal, abnormal, and HELB)

Humidity - The switch was tested at 90-95% humidity for 96 hours at
400C and passed all functional requirements. The switch is housed in
NEMA 4 enclosures. This is more than adequate for operation at 100%
humidity for 24 hours at normal temperature of 800F after the 24 hours.

Pressure - The switch is modular in design and consists of several
subassemblies or decks of contracts within a phenolic molding. There are
no glass components which can crack. Also, all operating parts are
exposed to the same atmospheric pressure so no differential pressure can
result, causing misoperation. Therefore, TVA concludes that switch
operation would not be effected by abnormal, HELB, or tornado pressure.

Radiation - The switch was tested after exposure to 104 RADS and passed
all functional requirements.

Conclusion: As seen from the design characteristics of the switch and
the tests performed on the switch versus the short time durations of the
relatively insignificant abnormal and HELD environmental conditions, this
switch, at this location can be considered to be located in a mild
environment.

NRC Question

4. WBN-EEB-1009 lists equipment located in all general spaces outside
containment; however, the equipment qualification parameter does not
envelop the required parameter for all locations outside containment. If
the equipment is located only in particular areas, which is the case,
then the environmental condition for that location should be specified on
the sheet WBN-EEB-1009, or Table 3.11-6.
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TVA Response

The switches have been determined to be located in a mild environment,
and therefore will be removed from Table 3.11-6 in the EEEQR.

7



PARSONS/PEEBLES MOTOR
EQS MEB-3-201

NRC Question

1. Insufficient test data was provided in the EQS package for the
Parsons/Peebles electric motor.

TVA Response

Per 10 CFR 50.49, 'A mild environment is an environment that would at no
time be significantly more severe than the environment that would occur
during normal plant operation, including anticipated operational
occurrences.' The accident environment of the areas in which these
motors are located is not significantly more severe than its
normal/abnormal operating environment. The motors are therefore
considered to be in a 'mild' environment. The analysis documented in the
attached Environmental Qualification Sheet (EQS) WBN-MEB-3-0201, R2 shows
that the environment in which these motors operate will not degrade or
otherwise cause the motors to fail.
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Unit No. 1 and 2

Rvsion 1 2 EQS No. WEN-MEB-3-0:
RevisionTVA ID No.

Preparer/Date - / X . Aux. FW Pump 1A-'^
lB-B

_Reviewer/Date___ 7_ _ 2A-A, 2B-B Motors

WBN EQUIPMENT OUALIFICATION SHEET (R3)

Manufacturer and Model No. Parsons-Peebles-Frame T-4007J
Verification of Table Information (Table 3.11-7, 3.11-8 )

)f Equipment Type - The equipment has been identified as per TVA ID number
designations (such as, MOV, SOV).

\ Location - The location has been identified (such as, inside primary
containment, annu'lus, individually cooled rooms, general spaces, or area
affected by HELB outside primary containment).

X Component - A unique TVA ID number has been assigned (such as, 1-FSV-68-308).
x Function - A functional description of the component has been given (such as,

steam generator blowdown).
X Contract No., Manufacturer, and Model No. - The contract number, manufacturer,

and model number have been given.
K Abnormal or Accident Environment - All abnormal or accident environmental

conditions applicable to this equipment have been identified either in tables
by references to figures from Sables.

X~ Environment to Which Qualified - The environment to which the equipment has be
qualified is addressed in either the tables or the environmental analysis
attached.

*t Category - A category of a, b, c, or d has been defined for the
equipment.

X Operation and Accuracv Reauired and Demonstrated - The operation
and accuracy required and demonstrated have been defined.

Qualification Status (check if apolicable, NA if not)
Qualified Life (If equipment is qualified, indicate the qualified life with a
numerical entry): NA

NA Qualification Report and Method - A qualification report and the method of
qualification has been identified on the Table Input Data Sheet TIDS).

.X Environmental Analysis - An environmental analysis has been done, attached to
the EQS, and independently reviewed by the responsible organization.

t)i Qualification by Similarity (If applicable) - A justification for qualificatic
by similarity is attached to the EOS considering all the above factors and
referenced to the appropriate tables.

1 Qualification of Several Exact Components (If applicable) - When an EQS is us-
for more than one item, a list of all exact components is given as an append-
with all references to appropriate tables with justification for qualificatic:-
considering all the above factors.

//4 Interim Qualification (If applicable) - (Open item) - Component has been
determined to be qualified only for a limited interim operation, an NCR has
been written, and plan of action has been determined to yield a qualified
component.
Term of Interim Qualification
NCR No.

Pli Unqualified Comoonent - (Open item) - (If applicable) - Component has been
determined to be unqualified; the following is attached to EOS: NCR number,
reason for non-qualification, and justification of continued oDeration.
NCR No.

EQS

.



Sheet No. WBN-MEB-3-0201 R2
Appendix 1
Sheet 1 of 1

Per 10CFR50.49, "A mild environment is an environment that would at no
time be significantly more severe than the environment that would occur
during normal plant operation, including anticipated operational
occurrences." The accident environment of the areas in which these motors
are located is not significantly more severe than its normal/abnormal
operating environment. The motors are therefore considered to be in a
"mild" environment. The analysis summary of Appendix 2 shows that the
environment in which these motors operate will not degrade or otherwise
cause the motors to fail.

Prepared by: ____a_- _____rk

Reviewed by:
J) A I '

6)/1
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EQS No. WBN-MEB-3-0201 R2
Appendix 2
Sheet 1 of 3

1. The motors listed in Table 3.11-7 and 3.11-8 are Parsons-Peebles 600
HP, 6600V, 3-phase 60 Hz motors, Frame T-4007J. They are located in
the auxiliary building room No. Al, elevation 713', column: (A3-A4) -
(S-T) unit 1, (A3-A13) - (S-T) unit 2. The motors are supplied in
redundant trains for each unit. One pump/motor can fail under single
failure criteria and the systems satisfy its safety requirements. T
remaining motor must operate intermittently for a maximum period of up
to 30 days to meet TMI postaccident cooling requirements.

2. The motors are subject to a HELB outside primary containment conditions
(Volumes 9 and 19). They are required to operate and not fail in the
following environments:

Normal (Abnormal) Accident

Temperature 1014F (110 0 F) 1280 F
Pressure ATM (ATM) 14.42 PSIA
helative H,.nmidity 80% (90%' 103%
Radiation 5 X 102 rads (NA) 1 X 104

(40-year TID)
Flooding NA NA

See WBN Environmental Data Drawings 47E235-52, -54, and -55.

3. A summary of analysis of the effects of temperature, pressure, relative
humidity, and radiation during normal/abnormal and HELB environment is
noted below.

Temperature - The motors are equipped with a class F insulation system
and vendor supplied data indicates the insulation can operate at
temperatures up to 1140OC for 25 years of continuous operation without
exceeding the insulation's useful life (see insulation thermal
endurance graph attached). Motor test summary data sheet shows a
maximum rise of 57.4 0C plus a maximum ambient of 53.30C (1280F)
for an overall winding temperature of 110.70F. This is well below
the continuous operation temperature of 1400C the motor insulation
was designed to withstand; moreover, the motors are projected to be
required to operate only 315 hours in their 40-year plantlife based on
data taken over the first 3 years from motors used in a similar
application at Sequoyah. No degradation to the insulation is expected
in such nonsevere conditions.

Pressure - The pressure transient existing during a HELB is postulated
to induce an approximate 0.02 psia positive pressure rise from a normal
atmospheric pressure of 14.4 psia. Since the motor is not sealed but
has air inlet and outlets that allow the free exchange of external air,
the pressure transient will be substantially equalized across the motor
enclosure. The heavy gauge materials which make up the motor enclosure
should be more than adequate to withstand this minor pressure change.
All oil coupling to the bearings are flanged fittings and do not offer
an orifice through which the oil could be forced out due to the
pressure difference. TLhere fo re, tlhe p e t s eLxaprVeLnL eU.dL LVU

during a HELB will not adversely affect the motor's operation.
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Relative Humidity - These motors normally operate in an environment of
80 percent humidity or less and under abnormal conditions up to 90
percent humidity. Years of motor operating experience and information
from motor manufacturers attest to the fact humidity at these low
levels will not cause the motors to be functionally inoperable nor
degrade motor performance. The temperature of the motor windings or
other motor parts must be at least 3 to 4OF below the environment
temperature in order for condensation to collect on them for humidities
up to 90 percent. The motor parts should remain at the environment
temperature for normal and abnormal conditions and therefore no
moisture can condense. During a HELB humidity can reach the 100
percent level. However, during this condition the motors will be
operating so no moisture can condense on the windings. Consequently,
the humidity levels encountered by these motors will not be detrimental
to motor operation of motor life.

Radiation - The maximum integrated dose is 1 X 104 RADS. This is
cos-A;dered neg]J.ible. All razterials found ir mctors tc date exhibit
radiation damage thresholds above this level. This level of radiation
would not degrade or otherwise cause the motor to fail.

Conclusions

Therefore, based on the fact that the motor materials are not subject to
degradation in the accident environment and on the fact that the accident
extremes are far less severe conditions than those allowed by the
manufacturers specification, these motors are considered qualified for
their accident environment.

The analysis discussed above demonstrates that this equipment is located in
a mild environment and is, therefore, not subject to the requirements of
10CFR50.49.

G64072.04
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CHICAGO FLUID POWER MSIV ACTUATOR

EQS MEB-1-101

NRC Question

1. What is the qualified life of the valve actuator, complete with solenoids

and limit switches?

2. The following additional information is needed:

a. Analysis to show qualified life.

b. Analysis to extrapolate the 10-day test profile to envelope the 100-

day postaccident requirement.

c. Actual test data and not 'required' profile.

d. Analysis to determine if the actuator could be flooded in

environmental condition No. 21 (Table 6.1(R1)).

e. Address pressure as it pertains to environmental qualifications.

f. The installed limit switches were different from the tested limit

switches. Address this anomality in the file.

g. The file does not state the manufactured model of the solenoid valve.

Is the installed solenoid valve the same as the test solenoid valves?

Document the results in the file.

h. Documentation that the test actuator is the same model or equivalent

as the installed actuator.

TVA Response

(1) and (2a) - TVA will provide responses to these items by March 30, 1984.

(2b) Extrapolation of 10-day profile to 100-day requirement.

These actuators have been determined to be category A/B, 5 min/100

days. It is not necessary to extrapolate the test profile to envelope

the 100-day requirement based on the following:

1. The operating requirement is only for five minutes (category A).

After this, the requirement is only to fail as is and remain in the

failed position for the 100-day requirement.

2. These operators fail closed, and the closure is maintained by

mechanical springs which are not electrical equipment.

3. The solenoid exhaust valves are fail open valves and the air

cylinder supply valves are fail closed. Therefore, failure of

9



these valves will not adversely affect the performance of this
actuator.

(2c) Use of required profile.

The American Environments Company qualification test report states that
the test profile shown in Figure 5 of their test report STR-060578-2 is
the profile to which the actuator was subjected, not the 'required'
profile. It is TVA's position that point-by-point test data is not
required if this data is plotted into a curve for our use.

(2d) This actuator is located above flood level so an analysis is not needed
to determine whether or not the actuator can be flooded.

(2e) Atmospheric pressure must rise above 30 psig to have any effect on air
cylinder exhaust during a dump situation. Since maximum atmospheric
pressure at Watts Bar is 25.18 psia pressure will have no effect on
environmental qualification.

(2f) Limit switches are permitted to be different from the tested limit
switches because the limit switches are not required to operate the
MSIV. They perform an indication function only.

(2g) The solenoid valves are part of the Chicago Fluid Power subplate
mounted air control system as documented in the AM test report on page
1.

(2h) TVA is obtaining documentation from the manufacturer which attests to
the similarity between the tested and installed actuator.

10



BARTON OPEN ITEMS
EQS NEB-3-29

NRC Question

1. Provide documentation on submergence qualification.

2. Provide nonconformance report on calibration errors.

3. Provide analysis of anomalies discussed in test report to verify that
they do not affect WBN qualification.

4. Provide documentation in file to verify that the WBN-specific accuracies
are enveloped by the test report generic accuracies.

5. Address IE bulletins and notices thay may be applicable to Bartons.

6. Document in the file the verbal analysis given for selection of most age-
susceptable material.

7. What is the required operating time:

TVA Response

1. The TVA method of using the spray and steam environment testing provides
adequate assurance that the components are qualified for submergence.
The testing subjected the components to spray impingement and saturated
steam under 75 psig for 15 days. No inleakage of moisture occurred. TVA
evaluated these results and concluded that, since there was no inleakage
of moisture in a vapor/spray state under such high-pressure conditions,
that inleakage of moisture in a liquid state under relatively low-
pressure conditions (14.5 psig maximum) would not occur either.

2. Attached is a copy of nonconformance report WBN NEB 8401. This NCR
covers the calibration errors for Barton 763 and 764 pressure
transmitters located inside containment.

3. The following addresses the anomalies discussed within WCAP-9885:

(a) The disappearance of the output from test unit BD-3 was determined
to be caused by handling abuse to the lead wire insulation to the
transmitter. The TVA QA program requires inspection of the
transmitter before they are shipped and before they are installed at
the plant. This concern will be identified in our qualification
maintenance program to check for damage to the insulation on the
wiring.

(b) The exhibiting of large zero shift during calibration runs caused
oxidation to form on the coil. This problem can be eliminated by
wiping the zero pot. This will be identified in our qualification
maintenance program so that the zero pots will be wiped during the

11



next calibration check on all lot 1 and 2 transmitters.

(c) The problem of the transmitters exhibiting large errors and erratic
behavior has been corrected by a change in the manufacturing
procedure requiring the soldering of the connector between the
strain gauge and the circuit board. This modification has been made
in transmitters after and including lot 4. Westinghouse tests show
this modification is required within 5 years for lot 1 and 2
transmitters. This will be addressed by our qualification
maintenance program.

4. Westinghouse is currently performing a statistical setpoint study that
will include the plant specific errors and allowances for the
instrumentation installed at Watts Bar. This study is scheduled to be
finished in April 1984. If any instrumentation accuracies are not
enveloped by the test report generic accuracies, they will be documented
and reported.

5. We have reviewed the IE bulletins and notices that may be applicable to
Barton transmitters. When action has been required to resolve any
concerns from these bulletins and notices, we coordinated the resolution
with Westinghouse. If required, a nonconformance report is then issued.

6. We will update EQS-NEB-3-29 to include the most age-susceptable material
in these transmitters. We will also include documentation in our files
showing the thermal aging analyses for these materials. The following is
a list of the nonmetallic materials for these transmitters:

Ethylene Propylene Terpolymer (EPT)
Nylon (Vydyne 20M)
Tefzel
Sylgard No. 170
Plyolefin
Epoxy Laminated NEMA Graded FR5
Silicone Oil 550
Epoxylete 6203
RTV 102
Silastic
Loctite

7. The required operating time for Postaccident Monitoring is 100 days as
stated in Table 3.11-4/N3 of the EEEQR. The 100 days is based on an
engineering evaluation of the time required to mitigate an 0588 event and
bring the plant to hot 'standby. The evaluation consisted of the
following:

a. A detailed study of the accident analysis defined in Chapter 15 of
the FSAR.

b. A detailed knowledge of the safety systems required to mitigate the
events.

12



c. A thorough review of the plant specific emergency operating
procedures.

Based on the above information the long-term operability time for
equipment qualification was defined as 100 days.

13



DIVISION OF ENGINEERING DES
NONCONFORMANCE REPORT

MEDS Anion No. NEE '84 2 1 58
M ......S -, WBN:EB8401

PLANT Watts Bar i UNIT 1 and 2

PREPARER/ORGANIZATIONDATE D. L. Hill/EN DES-N=/Februar' 10, 1984SY ; 1 1

DESCRIPTION OF CONDITION

Per notification from Westinghouse, Barton 763 and 764 pressure transmitters located
inside containment are subject to new, additional errors which have not been
previously accounted for in trip and actuation setpoints and emergency operating
instructions. These errors result from improper temperature compensation, current
leakage, and pressure effects. The magnitude and impact of these errors has not
yet been quantified, but Westinghouse believes that wide range reactor coolant
pressure transmitter errors could lead to inappropriate operator action during
post-accident recovery. The new errors could also delay or prevent automatic
actuations. For further details, refer to Westinghouse'letter No. WAT-D-5904
(NEB 840208 625).
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APPENDIX A

WATTS BAR NUCLEAR PLANT

NUREG-0588: FINAL ENVIRONMENTAL DRAWINGS
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APPENDIX B

WATTS BAR NUCLEAR PLANT

NUREG-0588: SAMPLE RADIATION CALCULATION FOR COMPONENT NUMBER lLT-3-39

1



LIMITORQTJE OPEN ITEMS
EQS MEB-67-134 and MEB-1-107

NRC Question

A. SMB-OOO, FCV-67-87A

1. Analysis and justification needs to be provided for lack of time
margin to support the thermal lag analysis.

2. Provide documentation listing if any operators contain Buchanan 0824
terminal blocks (reference IE IN 83-72).

3. Per IE IN 83-72, class B insulation motors rated for 400C is not
qualified. This was noted during walkdown.

B. SMB-OO, FCV-1-15

1. Same as above.

2. Same as above.

3. During the walkdown, it was noted that the flex conduit was broken at
the connector and pulled away exposing the cables.

TVA Response

A. New operators for FCV-67-87A, qualified for inside containment, have been
purchased and delivered to Watts Bar. These will be installed by May 14,
1984.

B. 1. The data provided with our EQS MEB-1-107 on these valves was
sufficient to address question 1 on margin.

2. TVA is conducting a walkdown verification to determine if Buchanan
0824 terminal blocks are used. We anticipate completion of this
effort by April 20, 1984.

3. TVA will provide a response to this item by March 30, 1984.
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ROSEMOUNT RTD OPEN ITEMS

EQS NEB-68-24

NRC Question

1. Actual elevation of the equipment is unknown.

2. The temperature tested is 3200F, on the EQS it shows 3400F, the
required parameter is 3270F.

3. No aging was performed on the equipment. Also need analysis to determine
correct temperature for the head of the switch during normal operation.

4. Radiation does not provide proper margin.

5. Required and demonstrated accuracy needs to be provided.

6. The qualified life was calculated by the 100C rule using 1200F. This
may be the wrong temperature to use for qualified life. See No. 3 above.

7. During the walkdown it was noted that a potting compound is used in the
head of the RTD. This was not addressed in the test report.

TVA Response

1. The RTDs are at elevation 718'. The narrow range RTDs perform their
trip function in the first 30 seconds of the event. Major flooding will
not occur until the RTDs' trip function has occurred. These RTDs
actuate the short-term reactor trip and the ECCS due to a small break
LOCA. This actuation will result in major flooding within the
containment. This was not addressed in the EQS because the major
flooding which would cause these RTDs to be submerged does not occur
until after the trip function. Once the trip has occurred the RTDs'
safety function has been performed.

2. The actual temperature test profile is shown in Figure 6.3 of WCAP-9157.
This profile shows that the RTDs were tested at a peak temperature of
approximately 3450F. The data shows that the test temperature remained
above 3400 F for 20 minutes. This value was listed on the EQS as the
temperature to which the equipment was qualified. This provides a 130F
margin over the required temperature of 3270F.

3.a. TVA stated that thermal aging was not performed in the test sequence in
paragraph 3 of sheet 1 on EQS-NEB-68-24. We do, however, have a thermal
aging analysis for the materials used in the Rosemount RTD. The age
susceptible materials have been identified and this analysis will be
part of the qualification file for this equipment. 10 CFR 50.49,
Section f.4, and NUREG-0588, Section 2.1.4, states that material
analysis in combination with partial type test is acceptable for
qualification.
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3.b. Westinghouse has performed an analysis that demonstrates that the RTD
head will not increase to the primary coolant temperature of 6500F to
which the probe is exposed. This analysis shows that the air velocity
and the ambient temperature of the area are sufficient to limit the
temperature rise of the RTD head to approximately 900F. This was
determined by using a forced convection heat transfer equation. This
analysis is Westinghouse Cal-note SEC-OSA-1242-CO.

4. Although it was not listed in EQS NEB-68-24, TVA calculation on
radiation was used to determine how much radiation this piece of
equipment would be exposed to. This calculation (TI-RPS-48) will be
added as a reference to the EQS. These RTDs are located next to sensor
6 as shown on sheet 6.12. The one-hour radiation dose at this location
is 1.4356 X 100 rads. The normal, integrated five-year radiation dose
at the center of pipe (worst case) is 4X107 rads (qualified life is five
years).

Total dose rads = 4X107 + 1.4356X106
= 4.14356X107 rads

Since this equipment is qualified to IX108 rads:

This gives a margin of liX1S - 4.14356X107 = 5.85X107 rads for 5 years
= 58 percent

The EQS will be upgraded to show this.

5. The accuracy for the narrow range RTDs are given in WCAP-9746. We will
update EQS NEB-68-24 to reference this report. In Table 1 of WCAP-9746
the required accuracy is shown to be + 0.2%, and the demonstrated

b accuracy as + 0.2%.

120OF is the correct temperature to use for the qualified life for these
RTD. Please see our reply to part (b) of question 3 which references
the Westinghouse analysis of RTD head temperature.

7. The potting compound used in the head of the RTD is an epoxy-polymer
resin and is, in fact, addressed in the test report. The potting
compound was addressed in the material analysis section of that report.
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REV
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IDENTIFIERS

TI-RPS-48

IRPS 3027
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KEYNOUNS Integrated Accident Eose,

Equipment Qualification: NURI 38

KE~k-411 AvUI Ce RI R2 R3 STATEMENT OF PROBLEM

DATE 
Calculate the integrated maximum

hypothetical accident (MHA) gamma

and beta doses inside the primary
SCACass containment.
CHECKED

LEStanford for 5 A.
HVHagins Al _____

Lf'NAEY~rd

GVPEErma~n A. t .

ATTACHMENTS
MICROFILMED:

LIST ALL PAGES* 1
ADDED BY THIS REV: .7.

LLPAGES* 11.2-8, 12.1-11
ED BY THIS REV: Appendix I

T ALL PAGES *
CHANGEDBYTHISREV: 1-10, 12

ABSTRACT

An analysis was performed to determine the integrated accident dose inside the primary

containment. This was done to satsify the requirements of NUREG-0578 and NUREG-0588 for

the equipment qualification. Some safety-related electrical equipment located inside the

containment is only required to function for a few minutes after an accident (see 
the

attached letter from P. G. Ioannides to L. E. Stanford). Rev. 0 of this analysis was done

only for relatively long-time periods (i.e., 1 day, 30 days, 1 year, and 2 years) after an

accident. Therefore, rev. 1 was performed to investigate the radiaiton environment for

shorter time periods (i.e., 0.01 hr, 0.02 hr, etc.) after an accienet. In rev. 1 the

source activities were recalculated based on TID-14844 and SQN FSAR Table 15.1-4, instead

of using the source terms from TI-709 as in rev. 0.

The STP computer program was used to calculate the photon spectrum from the activities, 
and

the QAD-P5Z computer program was used to calculate the dose rates. The dose rates and

integrated doses were calculated at six different locations over a 1-year period, and these

are tabulated in the results section of this analysis. The maximum 1-year gamma dose is

2x107 rads. The computer outputs are stored in RAD-70.
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REVISION LOG

-ft Title: INTEGRATED ACCIDENT DOSE INSIDE PRIMARY CONTAINMENT

No. DESCRIPTION OF REVISION Approved

Approved

I1 _ _ _ _ _ _ _
TVA 10534 (EN DES-4-78)

In this revision, the radiation environment in the primary
containment was investigated for shorter time periods than those
investigated in revision 0. New source terms were calculated
based on TID-14844 and SQN FSAR Table 15.1-4, including 30
additional short lived isotopes. Initially, 100 percent of the
noble gas and 50 percent of the iodine core inventory was assumed
to be airborne, and 50 percent of the iodine, 50 percent of the
cesium, and 1 percent of the other fission product core inventory
was assumed to go into the sump. In the previous analysis 100
percent of the noble gas, 25 percent of the iodine, and 1 percent
of the other fission product core inventory was assumed to be
airborne at time zero. The revised source distribution was based
on Regulatory Guide 1.89 (draft), TID-14844, and NUREG-0588. In
revision 0, integrated doses were calculated from integrated
source activities. However, in revision 1, photon spectrums were
calculated from source activities at each time step, and resulting
dose rates were then integrated. The upper containment dome was
,remodeled from a hemisphere to an equivalent volume cylinder in
the QAD input. Even though there is twice as much airborne iodine
in revision 1, the assumption that the other fission products
will be in the sump rather than in the air decreased the maximum
1-year dose from 7.2x10 7 rads to 2x187 rads.

E73103.06
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COMPUTED BY D/IL DATE ?//O/l) CHECKED BY DATE .

&AL ZI6Amr

I'Ze ,"P, a vo-

d9o 0761 ad ao Ve CO4TIerTA, /)oM'e

sv4 to7de/ed 60 a c/kiider ,Pz7 g rev'•A24.

Je5%^ D// cwa2 ,iw -z~/ feZes '/~& A,'5/t, 6

f C/adeg4 X (afg d' i& Ae / t/7 74/t

e Ce - B

T + /

~~~ - ;d l//. 4 t S/.z41 =2-? t



SUBJECT eyraA t ; e Dose
-orj.M= co17 la";? OV4t6

COMFUTED BY Y/I DATE /0 - -el

PROJECT •GOA/

o, DATE 85/7kCHECKED BY

6,qo4z

ThQ 5 W uatv ro ocjeled I eJ t c l. nl

yevi s;o n .

V = 7. A /0 ' -e

I ft 3 = 7, 4 06--rd= /.CsZ x0m m 3

= 2.9?/7xlaOw 7a

4 = '/. g -

= 24.z rS

= /=SV. -t

= s%. /zO C-rl

tt e e -ic * -S

Vv'ty = ( VQWST ) t < Z ) t ~V(V pv) = 340, c 0 45A L+ 397, 3Iz, t 94W ct 744

= 7W,9i(_ CiL.A

* ~~~~. -.- -.-----. --.......... . ..

-
- - .

TENNESSEE VALLEY AUTHORITY SHEET 4'. /S OF /2TVA 489H (EN DES-2-78)



TWA 489H (EN DES-2-78) TENNESSEE VALLEY AUTHORITY SHEET CA / OF

SUBJECT //74 r4eJ r4z/1 zj Dose - PROJECT

;/Ase Ar;-v;2 (/ 7a4 8
* COMPUTED BY /4/ DATE /0 - CHECKED B3Y DATEA/SAI(

-/, oI -

0a4 -Vo z?

S o' :-~-e /JO /&e £/ei ~ for

r4

17= 4// 7 em

t = /7. d-4'/ c.,,

A4 0. 11 22-

fl/'A 4 r df At 2  26'.l,"

,Hemr Zez r /?=

7o-l elet/ rB/ c z

7S/^J Pt*4e •iS6 e /

6(rbor rue yi-le a44A4 £ c

7?. 84~ c-M

7S2. 6C

/- O3 d /o



T.VA 489H (EN DES-2-78)

SUBJECT

ALsJde f

. ....... -.. -.. - ......... -. - . .1. --. . ...... . . . . .- .... . .... -...

TENNESSEE VALLEY AUTHORITY

yt/ Ds e- PROJECT

'rI a ri

SHEET . 17 OF /2.

.4 . .
i Sw4iS''

CHECKED BY

/or //a ,21'/,' ife ; Z1-,

F -= s,9 . z cw~

r = Iz v/Z.2 C-w

r

4Z 7-67g7 cm

M7. 6732/ c

0.03z2

if~a/

4n-& c/e

7oi &a

4d Y. 9cl~ = S

7f r e/ /e-A-4 21,cS :
)-.d e/ = ?O

7f 3 s---- e/6k 1= 2 f^ a

COMPUTED BY //b 7 DATE C -2

Soe 1o/ AfQtXs

DATE 5ji

IS &

rzd,

-A ?

-*4

rzc -

A � -,-� i b,

.. .. ... /}. I:

-.I-
la'e, .� 7



TENNESSEE VALLEY AUTHORITY

ZAY 17 f-E-Ae72D S46C/D0AIT 0O• PROJECT _ _ _,_ _ _ _ _

COPUEDBY2/c/• AS//!4W) CO/3/VY4/7 {-a.ib 3COMPUTED BY All DATE , 2r /j, /, zCHECKED BY DATE

/ I
i 4 e 77-

X4,

I/1

ti/ vas c4 e

t 5a sIr7 g*?Jca2 re yc/ 7zO /6e
alu rer eved -,;oAs nie 0Oh+4A/

D (r ad/,) = ( /eV/•ec)(/ 136C06e 'yeh) ( 3 to)5 /,)

e.012 t16 r ), /" soo ) 35/ O°c
Yn cl

0 o e rX /me
/00

ra d

I / coY erT0ki -fzcI-os

-eas;4d 0F ' = °. °0/z0j %c

Crrn tae.-v4 +free vJome - -s.//x/o cc

twp= 0. 0o , 5.'x = ', s 7X / S e/e c

D = &(. 7415-X/c "e e), t xIdeqs/wev) raoo s>St I
0. DCt/Z7 7 / ) 6 / r9 )

rin J (3. S74v X/ '0cc)

SUBJECT

145541; Z&,lg -

be -c( close Yat - J 6Ai'elV/•<)

ai

)

J

=- 6. 0z7 )/ 7 d

I 0

geeb tc-se 6:f

SHEET 6". /E OF /,7.. T.VA 488A (EN DES-3-77)

,��awto/

7 a//



r --

TVA 489H (EN DES-2-78) TENNESSEE VALLEY AUTHORITY SHEET < //7 OF /Z

SUBJECT 744-t/ 4cg c-i$ 9Ze 5 i j

1C1 47'aiV
DATE 7121 /ZZ

Z,/e r 4 cn /e/ /oc/ seJ/ for ,t,4 07rsl
/

kl'&o U A re

,,ef~I/o d Vafg4

sc4c A1fa/
WCf&yo/

ARol

--76e7 4/ n
7evg r I csx ro,

624Z>A - e2, //,v//68y

I, lose r'V
ff = tx-

,XA a,,,

, W' a// A/ere pSo /a &a/ o
dle f, er tnie a ,/ 5;ni erggC,

fl n IA f

I, Yi - J• Crvi'

L,

1,• J o,X, e , eI x -

ize t'/L4

ca4 in ) ,Ja
6J4Z4

7/* f s ,Ca .l .

57/ S /f 4I/

COMPUTED BY CHECKED BY

PROJECT Wltl
S;

-
DATE I

I

Ze&Z

2, a9, slray k7

2

la,<) e ,2 7

eie s/vk/0,'OS/w, '

,4, =- A yi T f~ 4 ¢e



TVA 489H (EN DES-2-78) TENNESSEE VALLEY AUTHORITY

SUBJECT- PR/

COMPUTED BY DATE 71-- CHECKED BY

I.

SHEET 012t. OF /2

D.JECT S56Q/
. fl , : L ,? a A

DATE . L

V

I I 1 z i -

/t - s,p le, Cf .>.; - ec,-6 SV

g /- jX ½ gs

-4;fz -41%, ;

or I

Ir



TENNESSEE VALLEY AUTHORITY

SUBJECT Oe aeC/ AccGA7 Dose / PROJECT

COMPUTED BY lkl l DATE 7/zI /z2

_____ 8 '
CHECKED BY

Ik'

DATE 5 '
Ii ti

f/ f-1/eJ Fz)ose =

7'

.ottI~t~rnAti Doe- s (t - 74+ ) I -I /,)

at r A/) -eX fors/ gal'$Wt z t=zv ss - 4 W~

rill /> / X Ar / -, ,r5/ ll ulv> ,Arva a s/x al.ccJj;t //7rRat&J6~dg~

a i5e tg0 )Gf. )f al ;

I zl, - Ae 0;/ynt e>24;ool

X =714 / es ~;j :z+ ztl 1,>qea4

,ix /r !JCV a

X

x, - I,

0

,4

S/00 c I,-~ -%l,

t-o

J- j(XI) + 11

, 
. ,

SHEET 6t. ZZ OF 12TVIA 489H (EN DES-2-78)

v7
A,'M 6-,,,,--'

IC e5 r/4,44"/

/ar e4 A,
/W",;frp c

"1) ,,

X' Z

Id k = 3 /X, d 'y
X,



TENNESSEE VALLEY AUTHORITY

4 /
SUBJECT 2Th/1a6 Ac / / ie r

/A /1; I--,' oe2t7l'

COMPUTED BY YF71 / DATE 7/2/ /g 2 CHECKED BY L

PROJECT S_ _ _

D ATR U E

tDATE

IN

Z-e- 1IzX rcth14W 4se •eije* e6 aJ
es/,. #h7ae 7' Q / r Je o; rr . / ,

iJoe eor e Ct-;,d / t. 1 a ) Zte
6a/oe jf1 ege Y5/ 117 1nferlEV/, V

A14i4eUO.ie

at/ wose 1 I

fe /9 ,/ slre'J X ZWe ,&L) - 70/.

------ L:2-

77 -- - I- - -, "- -, , ---

S HEET X. zz OF 12TVA 489H (EN DES-2-78)



TVA 489H (EN OES-2-78)

,,E
. I

SU BJECT-

COMPUTED BY

TENNESSEE VALLEY AUTHORITY

- -PROJ ECT

DT 7 -Z /lko
CHECKEID 8Y/68

SHM 7

Tl-RPS-4 8
OATS 7-zo -&s

IN

both

ilc_

cow 6 c

coiJt'i -hmlr

TCTALk~

+-3-lo R%

mhE~

R | 2. 72.sI R

0

\1 -4

2,C8bG g 1 K

V 6

I ?o05 L_.O(CA

Lvwte. Cth)-PAJ- sr-
"tv L LoS /

~~-45 ~.- p

'S. 8

b
lA'6tO R5

... - 1 -

t

-

I

or I t:

7T 1,v1Z ~I s_

\.)p p 6

\4

q-,F to mo6b 1 ;- z12oR14nl\jp ? t~

C.,wj,,- tJ h N t'

of6 I1

. . . . ... .-ff---.
.- .!- .4-d^



' TVA 489H (EN DES-2-78) TENNESSEE VALLEY AUTHORITY

SUBJECT PROJECT

TI-Re-4 8 i
COMPUTED BY DArE 3 2 o CHECKED BY DATE 7 -X

U-oC-A I:
15Q\

M 3

ar;-r, .- H

ThTM-

U)~,p E-,.

?, '2O $ 0

V 2.

N-l1~ -7

I4
3.O~~~&

7l 5 x0 i2.

3,o0 5t10 K

Looa Cosmis.

.q 3, .
4A~A O g - .J

�oJ

SHUT a or

9 6 �z,� ic)

5.3,3stL

.2
6b. +-X -, t Df

\

If~a ,0 -O

% 3 61

- 0

,v, 4



TVA 489H (EN DES.2-78) TENNESSEE VALLEY AUTHORITY SHeUT 9 or 1

SUBJECT 
PROJECT_

Tl-RPS- 4 8
DATh F2 E | Ey:) CHI4CKCD B -!, DATE 2Ij4��

Osis, : A N Oc T

- 5 UP&. CotTh'.

boh5

4-3 UI p
Coi.m ijrh-,

Lowt-.f

I OT -- U

\v.7

2 .7 147w1 0

`4 -4

4.44 I Y.i*

'~N l 3

I.N11--to f,

,*

5'N1qmv

. 2.34
7

*4

'.5 7

2 .L

7 Bc -4-

4 .2A 7 &i

v. c
q. 29-7tiJ ID

-'

;OMPUTED BY PATE C? ,J / o' X9

L'o(-A

V 7
1. Z-93$1j0 K

a

\1
(:.116 I. IC

p, I �\- -() q (8 " o-, P,



TVA 489H (EN DES-2-78)

SUBJECT

TENNESSEE VALLEY AUTHORITY SHUT 1 Or 1F-

-i
PROJECT

TI-RPS- 4 8
DATE 21(jXJs I

CD, TA 1,hEN4-rN

N,
-1

2:714 Io

l.074YI7 \

1. o'741 A-Y io

I. *1

I 1 ,7

2 \-
-.

v27LY~ Io 9,

-7
t

VI
6.Sj75stO ?

I s K

./7

2.

&F51 !,Io K

i. i

IR

pD-T LDOCA /

o Vx- CD ON S

-4-
04 ~K

.I -,

2.
T.,425'At Kiof

, 574
b

slOc k

$.5-7~~I Q

COMPUTED BY dCo DATE -6 |bo CHECKED BY 6

Ii \

sIoI% \

U t pt-

Tcc

&.,>bS s F

bwmt>

T-c
V I

)TAL /75 o

/SI .
/ b/\N~ 1't

.

F

Arib0 tSO: ' 2-~tA-Zs

Co<irt ,NhCNT

U~d- G2b-j74.-)

%i L V s



DOSE RATE DUE TO THE AIRB CIIY(RIR

TIME MR-IP

o. r) 2

0 .0'
0.150

o0 .0?')

20.5(1)

214. 00

5:1 L) 00
720.-00

8760.00

TWO
DETECTOR NUMB3ER

ONE THREE F OJR

2.4?135E4-09 4.8260E+09 4.7378E.-09 1.6708E.-09
2. 2138E+09 4.40.78E4-09 4.3272E+09 __ 1.52b.5Ef09

1.lI8'4E+09 3.4203Ee-09 3.3578E+09 I .1854E'-0 9
1.14988E+09 2 9829Eif09 2.9'285Et09 1.0340E+09
1.2561E+09 2:5197E4-09 2.4737Ef09 8.7358E4-08
9. 0956Et-08 1- 8097E+i09-- 1.7768E+09 6 2784E4-08
tj.9636Lf08 1:38544-+09 1.3602E+09 4:8076E+08

2.5639E+08 5.1043E4-08 5.0122E+08 1.77,10E4-08
1-3779E+08 2' 7453E408 2.6964[E-08' 9.5110fE407
(.13821 E+07 1..4714E+08' 1.4t457E+08 5.1002E+07
6.3700E+07 1. 26 94E4-08 - 1.2475E+08 4 .4035E4-07
3.6934E#f07 7.3500E3+07 7.2273E3+07 2.5614E3+07

1:8565E+03 3.7102E+03 3.6416E-e03 1:2745E4-03

ACTIVITY (MR/1-IR)

- k:' '.� I

'N '�

��*'�
(N S

'Ii �

S - �

;:.zz 4�<s ¾

� %

Ail'
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I * 34i6E+09
1 .2260E4-V9

9. 5247E4-O8
8 .3084E+08
7.0204E4-08
5.04 75E4-08
3.8 656F.-08

---2. 71 0 8E +-0 8
I. .4 217 E+08
7 .6287E+07
4. 0865E4-07
3.5285 Ei07
2 .0550E.-07
-7 .4230F+05
1.0 181ED-03

s Ix

3.OB54E+09
2.81 86E+09

2. 18 82E'-09
1.90 86E+09!
1. 6124 E*09?
1. 1585Ei-09
8 .8701E+08

~6.-2 2 1 OE 0 8
3. 2654Ei-08
1 .7546E4-08,
9. 40 24E+ 07~
8.1148E+07~
4. 71 02 E 0 7
1. 71 1.1E406
2.35 98E'-03



TIME(R
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0. 2 0

2 * 00
5 .0 0

___ ___ __10 .0(
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2 4 00.
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7 2 * )~

8 760. i)1

T HE S1I N E FROM SUMP (tiR/ HR)--

DETECTOR NUMBER
ONE TWOL THREE FOU R FIVE six

2.9162[4-OR 1.3951E+04 6.9504E4-33 1.8014E-02 5.Z467Es-03 2. 2377E4-08
2 .7 3 b0 C 4 O8 1.2257EI-04 6.1.192E+03 1.4427E-02 4.5839F4-03 2.0989E+08 ~
2.5558E+08___1.0563E+04t 5.2880E4-03 1.0840E-02 3.9211E'-03 ___1.9601E4-08
2.32 6-4 C i ) 8.7367E.-03 4.38E37E*D3 6.8621E-03 3.21.22E+03 1..7838E+08-'
2.1857E+08 7. 7 178E 0 3 3.8858E4-03 4i.7249E-03 2.8187Ei-03 1.6756E+08
2.0214E+08 b.6393E4-03 3.3515E+03 3.0038E-03 2.4071Ef03 1*5494E*08
1.6689E+08 4.16404E+03 2.4136E+03 1.5221E-03 1.7060F+03 1.2786E+08
1.2881E+Od 3.i1046E+03 1.5B27E+03 7.7589E-04 1.0971E+03 9.8639E+07
B. 6304Ef07 1.71058E'-03 8.774!iE+92__ 2.8472E-04 5.8873E4-02_ 6.7596EI-Q7

4.977d-0 8037E402 4.1737E4-02 6.3183E-05 70E02.95E0
3.1't4s2L+7 45E+07 2.3904E+02 2.6941E-05 1.5393E4-02 2.4067E+07
1. 8300E+6O( 209i42 0'5E-2 129E05 6 ._720 3E+OL L .3995E+07
1.56"'6E+07 I .5 4 3 1E 0 2 8.0293E+01 8.7125E-06 5.1608E4-01 1..1946E+07-
t3.3320E+06 6.4631E4-01 3.3547E.-01. 4.1659E-06 2.1754Ee()1 6.3659E+06
1.6042E4-06 1.2705E4-01 6.5885E+00 8.9293E-07 4.2911E+OO0_ 1. 2239E+06
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- TEFIC TOR--N'UB ER -- 1 .( - W AL,-) - -- Ij.. L-
.- . I

INTEGRATED DOSEIS (R) i

TIlEI (I-rX

i . 0 1

)-~J *o

* 10

0 ). 0

1 .00

-. cn

*) . ..>31

2400C I). C) 0]

q 7 ( ) *('()

Al R COSE SUMP DOSE

2.?136If.04 2. 8?61E+)3
.09X2f+04 2.6346F,+03

5.5C84c+04
Z.96, ---
1.3659E+05
3. 1541EtO5-
3. 0a303EI+05
S. 7440F +05
1..0285E+06
: . ?143EtO5

,. 88,4c+O0
2.7 2 93E+-5
1 ..2 51 E+06
, . - 7 9 F + 06.

TOTAL AIR

2.31 86E+04
4.413qF+tl4

TCTAL 51PP

2 * 82 61 E 4 C35.4f2(7EiC3- 2

7.2662E+03 9.9223E+04 1.2727EiC4 1.1195E+C5 17

II.123*,F4- 1.78,C0 Et 5 - .'CQ63E4C4 2.02d6E405_
2.0931E+0O4 3.15499EF05 4.4e'E+C4 3.6038E-05

-,5.4392,EF,-,4,-- 6.3O89Et05 __.9.t7RbE±CA___ - 7.>301fE±5- ,
7.2428E+04 1.0239Ei+06 1.71 1EiC, 1.1956Et06
1.0498E+05 1.5983-,+06 2.766S E4C5 1.8750E+06

.. ~ ... ..

TOTAL DOSE i-

.6013E+04
. 9599EF.+04 S-

1.9264E+05
--- 1.9397E+05

2.3536E+05
, ,6. 7549E +-04,

2.9025E *05
1. 931 4F+ Of(
6.0 ? 99 E + 06

2.626 fl E-06
3. 54L'3E-+C6
4.5371 E+06
4. 811 OE+06
6.0461F +0)6
9 6740 F+06
1. ("56E [07

4.6S33EiC5 3.0962E+06
6.6 3-CE4C5 -- 4.2116E+06
8.9E( 6EiC5 5.4358E-C6

,9.66z21EtC5 5.7772E+06
1.25(5E4C6 7.3026E+06 I
3.! f79E4C(- 1.2862E+07 I
9. 2177EAC6 1 .94'74E +07

TOTAL INTEGRATED DOSE = 1.5474E+C7
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r) . )1, 13 U 1A +05

- - - - = -
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" I C T IPRl .UMLS E R CAT AlJ f 2 F.t .. 0E. aPA5c . CQY r.v/A^ /c .).

IrITECRAT'-70 DOJXES (P )

T I I r ( IPF' )

O . 0 1
._ ) -) -

) .; C

*.) . ,}

C. 7 0

Q). ()- >I . UQ

., . JU

- 1. C';

r..J .t0U

.7 - .-- ..
R 7 -, 0 . C -,

AIR C0SF

4. . I 6- E04
* .1 374. -_04

1 .:))°h5' +0 5
1 . ':358E+0J5
r .71:3 3 E+,)

-,. 27(31. +05

7. a3 1' 5F+05
1 - 1 49 ? F+I1;

"I. 04 7 !,C,+0

X . 75 )3F+06
I. C,57 F+06
7. '.5 237+05

. ._ . - -_ . .

-1-4 ')5E+06

.. . .LsE~h

SUMP LJOSE

1. 3104E-01
1. 129?E-01
2. 8452E-i1
4. 'J 792E -,)I
7. 1033E-0l
_I. 65 2 E + u
1. 8898E+ioC
2.2567F+ :)
3 .3966'-+00
2. .9814E+o0(
2 .9814E+00
7. 0357E-01
I. 54l1E+00
1 . 5 1 6 5 F + 0L
1. 849(Th+ U!

. .-- .--. .. --...-TO TAL 4AI1R

4.616 0 F+04
f3. 7 f ;E+ .)4
1 .97531+05
-3. 56i 1 E+05
6. 2 79 C+ 05
1 .255..-. +0(
2. 0375E+06
3 . 180 a 6o (
5. 2274r'+o>-
7.06. 5E+f0

9.5 790E+0'6
1. ?G39E+07
1 .9267e.07
2. 042 9F+07

TCTAL ELtSP

I. .3lC4E-GI
?. 49c6E-C1

9 .2 3 4 0 E - C 1
9 I 3640 E - C!
i. 6xU 1E*CC
3.2S EcE *CC
5. 1 FE 7 E 4CC
7 .4 4! 4E 4 C w_
1 . C 8 4 2 E * C l
1. 3822E40!
I. 6e C 5E 4C]

1.75C8E 4Ci
2. GC E 4C 1
3. 5 21 4 E C I
5. 37C4E4CI

TOTAL DOSE

406 169E E04
8.788 2E-+04
1. 9753E+05
3. 5611E+05

I- - 6. 2 7 9 4 E + 0 5
1. 2556E +06
2.0 375E+06

I . 1804E+06. . .. 80, E.0*
5.2 274E+06 i
7.062-5E+06
q. 0 3 31E+0 I
9. 5790E +06
1.2 039E +07
1. 9267E+C7
2.0429E +07

T(TAL IPJTEFGfATaD) DOSE = 2 .C 42E +C7
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FI:.T.:CTfl�4.4Jr.1f1Pg 3 - { A AJ T /4/ WAL

INJTF-GRATE-C DOSES (R) I LIPTTL OEI

T IIE (HP AIR DOSE- SUMP DOS,. TOTAL AIP.Tlf PPOALDS

4. 5312-5 E-tO4 6.5348E-02 4 .532 5 r+04 6.53z8E-C2 4.5325E*C4i
4 . 0 '?t)50 F -04...5. 46OF-1)? 8. 6775E40' 1 * 2 ! V E -Cl 8 .6?75EA•O A4
1.07644-+05

-i-.5 5-q6~5
? .6 6 17E--+05

-6. .1l6-1 3 E+115--
7. 6773F*05
I1 I '" I F +06f

2. .9398E+06

I.9358E+06

7 .' 060F+06
1. 141C!Ei--06

I1.4271E-01.
--- / O5L7E-0I-l

3. .581.5E-01
- --- -8 .3-6-0-3E-i: )1

9. 6089E-Ol
I - I 9i7F4+00
1.*755 7 E .00
1. 5493E4-00 -
1I.5508 E-f0J

-36 08 E-.0-
1. 3206E+00
7 .8671E4-0'
9.34~82E*03-

1.9 392E-405

6.2. 647E+05

2 .0004tc+06
3 . I 2 '5:+ 06
5 .1325'E-+06
6.*934,7 E+06

8.*8 705E-+06
9 .- t (.E 0 6

1.1 825E4-07
I * 89 c, 1..E + iJ 7

2.0072 E'07

2. 6' !E-Cl 1.9392E+05 ZL
--- 65-ffE -C 1_____ -96W-FEO5- '
9 .2 7 E ~E- C1 6.1.647E+05 -

___ 6_6_(;-F4fCC ____ 2 3.237E. +0 6
2.6248E40C 2.0004E+06
3. 7EC5rE*CC 3.1225E+06
5. '~2EiCC
7. 0855E*CC
8. 6,3~E*CC
9. 0 C2 4.,E !. C -
1.0O%3E4#Cl
I .P -r-4 CI
2 . 8038E 4C I

5. 1325E4-OL
6 .9347E+06
8. 8705E-+06
9. 4 07 0E,+06 -

1.*1825E4-07
1. 8931E*07
2. 0072E *01

TOTAL INTEG'RATED DOSE = 2.CCI2E+C7

cb . .- - . - - .... :._- - I

I

.. - -- -- . -t� ... il
. t

I ",\ -1 i

0 . '0

I1.00

0 30

"i .Joo

7 I'. )

R7 CO. CO

i

., --- -- "I

II
i

.1

-- - -- I

- - -1 -.-- - . I
iU !



iE-T!.CT0RP NUMB LE R = 4 _ 'IT - CQA/.5T.) -
(.i~

t A' .,

INTEGRATED hjOSES (R)

T PI ~HP) IR DOSE SUMP DOSE TOTAL AIR TCltL SLIVP TOTAL DOSE

.'1. .q)87r-*04 1.6220E-07 1.59137E+04 i .622 C E-C I 1. 5987E04-0
____0.C2 1. 4449E-+134 1.234t4E-07 3.0435E+04 2.8564E-C7 3.0435E4-04

0.53 .79rq5E-i04 2.5211E-07 6. 84!1E'-04 5. 271iE-Ci1 6.8431E+04
5*- ?.4 .8028E-07_ 1.234(E+O'$ 8. 19C2E-C! 1.2340E+05

C6.',3r0 .7018JE-07 2). 13763 E05 l.L1CE2E-C6 2.1763E*05
73 f)F .2018E-07 4.17351-E-05 1. 8CE-C6 4.3531E*05

i .00 ').713?F'+05 5-.3265E-07 7.0663E*05 2.3419E-C6 7.Q663E+Q.5
2.)?9'7E + 05 4. 625 7E - 7 1.103?rE*406 ?. 6G44E-C6 1.1L032E+06

7 . !.3)J EiP405
6:. q36C7E+05

8.0 %2J1~+05
?.5111E+06
't .U I 2' P+0 5

3 .9428E-07
--- -2. 02423E-07

1 *7059E- 07
3.*9482E-of3
1. 5318E-07
I_ 1.028i5E-106
8. 4963E -07

1. 8 133"+06
- ---_' 2 . 449 3E--0 6

3. 1 322rz!-+ 6
3 .3215F'-06
4.1 767E-+06
6.6878Ee-06
7. 08901E+06

3. 1CAf7FE-CL
___3.4012 E-Cf-

3. 5717E-CE
3.61I12E-C _

3. 76~44E-C6
4. 7 ~213E-CE
5.*642EE-C6

1. 8133E4-06
-. 4493E4-O6

-3. 1322E4-06
3~.3215E4-06
4. 1767 E+06
6. 6878E+06
7.0890E+06

7 . CE CE+C6

5 * J30

1 *o.()

?1) .0(j

7 10. )C)
3 76 0.00

. .... .. . ..-



5-CA l74'a1A1A1 -) 7-IA4I---/.. .

INTEGRATED DOSES (R)

AIR DOSE

I . I q F+Q'
-I 6054-04!

() .) 5 3 . 0(I? 2 75 +04

0.20 7.-)727E-e-+04
0.5l)0, , ,,,.,74,g 7,r j-Q5,

0 0J ' .19140 :5-0
--- ¢ B8- D 1 8'9 5d - + 0) r

0 .Ci 5 . 7 0 59 E+0 5
. . 4 +-05- -

5.4 7t3F4-05
- 1 . 519 .05

C(. Q572F+05
2 .*i)1 1q4E+

' . x) r -c+05

SUMIP i)OS'r

4.9153E-')9-
14.2060 E --0
I .0505E-ol

---- -l.4943E-3 1,,
2. 5840E-01

-5.2952 2-Oi1

6.7?31 E-01
7.879 7E-')!
1.1568E+00
-. 0005E+QC-
9. 9777E-01

- .353 E-01-
8. 5251E-01
5.1146E+0;
5.8934E+0 0

TOTAL AIR TOTIL -LPP TOTAL DOSE

I'I
-1
tI

L.2838E+7-4. 4.51 fE-C2 1.2838E+04
?-t.l4l4 F+(4---- ( 91213FE()02 2.4444E+04
5.4971'-+04 1. 9626E-CI
9 .91i47c+04 3. 45!CE-C1
1.7486 E+05 6.04 C9 E -Cl
____ 3.A9~3E4-25 _____ l.i.3E4CC
5 .6797'+05
8. 0, (8i E' 05

1.457tE+06
- - .6 - 9 E+ O f.

2.5154E*0 6

3.3528E+06
5. 3647E406
5.6855 E +06

1..8 7 1tE *CC
2.695'6 E.CC

5.4971E+04
9. 9137E+04
1.7486E+05
3.4933E+05

ArJ4-- ' "

- -- - . . - .

5.6798E+C40
8.8681 E+05

3.81(AE4CC 1.4574E+06
4. 8 1 t S E .CC - --- 1.9679 E + 06
5.8li6E4CC 2.5154E+06
6. CA,5F4CC -. - 2.6670E+C6
6.9024 E 400 3.3528E+06
1. 2Cl7E4CI 5.3647EF-06
1.7'flCE4C] 5.(6855F.-06

TOTAL INTEGRATED rOSE = 5.6E55E+C6

c t'
-- 6 j-tl

, ir)

T I M F ( HF )

0) * '1 *!

10.00.
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- r .,Oc
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-C TECTfl-is 4UMBER =E6R--___C_ -. L?2UZ C .

INTEGFATED DOSES PR)

TIM1i (P) ,AIR DOSE SUMP DOSE TOTAL. AIR TOTtL SLtP TOTAL DOSE

0.0o. .?.$520E+04 2. 1683E+03 2.9520E+104 2.16EHE4C3 3.1688E+04 i-
3.07 ?.6677F,+04 2.0208E+03 5.6197E+04 4.18'1EiC? 6.0386E+04-

7.0141E+04 5.5719Et03 1.2634F+05 9.761CE4C3 1.3610E+05 .

) ..146F+35 - 8.61'7E+03 2.?780FE+05 1.83-16.E4C4 2.4618E+05
0. -' 1.739 ,E-+05 1.6045E+04 4.01741:+05 3. 14<CEiC4 4.3616E4t05
0 4.0 170C +-0 5 4.160iI0E+04 8.0345E+05 - 7.6lC1E.C40 _ 8.7955E+05
1.00 5.0)h61-+05 5.5475E*04 1.3041E+06 1.315EE4C5 1.4356E+06
2.00 7.316.5F-+05 8.0375E+04 2.0357E+06 2.llS5E4C5 2.?477E+06
) *UO

10.00
20 . 00

.4 0. - .?4 .(?
C0. 00

-. 720*00
3 7 60. *0

! . lUi) L:U V 1. 4 /46E +0 5
1.1734E*'06 1.4848F +05
1.2593F+06 1.8007'+05
- .4893E+05 , 5.1650E+04
1.5743E+06 2.2182E+05
4.6232E+06 1.4744E+06

4. 0!)v *t+ub

3. 3457E+06
4 -.519 . E+06
5.7785E+06
6.1 274E+06
7 .7017E+Oh6
1.2325E+07
1. 3065-4+01

3. ',542E-C5 3.7051E+06
5.07EcF C5 5.0270E+06
6.* 87j E. C 6.4664E -06
7.3Ct2E4C5 6.8670E+06
9.6144E4C5 8.6631E+C6
2 .43 E C6 !1.4761E+07
7. C21 4E.Cf 2.0093E4+07

TOTAL INTEGRATED DOSE = 2.CCS3E+C7
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- ------P T-EGR-A-T-ED-BE-TA-0

------ - - ;

- ~~. ---.i

=--~~ -i --- -

.T.M .. ¢ S1RESl-GTH __ -D-JOSE -- f-ATE-- - INTEG-RATE CCSE - - ..

:(R) (IEW/SECt ) (R/HR) (R) -f

- - - - -- - -- - - -__ - - - - - - ..- - -.- - - - f___________________________ ____________ .- - - . - . - - - - - -- ____- - - - -

0.0 6. 9378E+07
0 Q1 4-74c) fi+l h.t0293F+n7 3.0147F4t!
0.02 4. C300E+ 19 5. 1208E+07 8.5254E4C5

- - .- 5- 3-tlEff OS 3.¢073E+07-- -IE_--_ __ 7_1_E_ __ C
O.L3 2.4820E+19 3.1538E+07 3.9083E4C6

--- - - .O.20 203.?.11---- 2Q19 . .............. 7589.&E±O7 .7385f±Ch- - ______- ___
0.50 1.7380E+19 2.2084E+07 1.3834E-'C7
1__ _ _(_ 1.5S40F+lQ 1.9746F+07 2.4?14E+C'
2.00 1.1890E+19 1.51.08E+07 4.1273E.C7

- -- 50 - -- 3 .0E I18 8015 4 +(6 ------- 7. 3265c+C -,- -- -

1i.00 3.2900E+18 4.1805E+06 1.0164E+C8
---. ?o.00 -- l.855QF+18 2.3571E+06 1.3243E4tCE -......

24.00 1.6550E+18 2.1029E+06 1.4132E+C8
50.00 1.1060E+18 1.4C54E+06 1.8523E+CF

7?0.00 4.C210E+16 5.1093E+04 3.2322E4(E
- - -- -Q7 6 *000 -55.Q+15.. ___ 9E-3 4.4318E4C8 - ----

TOTAL INTEGRATFDO DOSE = 4.4'IEE+C8
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NO. 31.156. LOGARITtiMIC, 5 BY 3 2-INCH CYCLED (BASE LONG WAY). CODIX nOOK COMPANY. INC. NORWOOD. MAISACHUS1TT-.
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' TVA 4S9 (EN DES-11,76)
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INTEGRATED D)OSE vs TIME
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INTFX;RATED DOSE vs TIME
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TABLE 15.1-4

!-ORE AND GAP ACTIITIES

BASED ON FULL POWER OPERATION FOT

FULL POWER: 3565 IMWt

Isotope

I-131

I-132

I-133

1-134

I-135

Curies in Core

(x 10o)

8.80

13.4

19.7

23.1

17.9

0.0668

20.3

0.516

5.55

5.46

17.9

1.64

'0.0999

3.95

7.59

10.8

14.0

Percent of Coi

Activity in Gz

0.822

0. 0901

0.271

0.0557

0.154

1.0

0.667

0.437

0.180

0.0303

0.0316

0.0824

16.7

0.124

0.0668

0.0988

0.0137

J0

15.1-22

I

I;

,,

II

Xe-131m

Xe-133

Xe-133m

Xe-135

Xe-135m

Xe-138

Kr-83m

Kr-85

Kr-85m

Kr-87

Kr-88

Kr-89

r

a 12. 3--t 11
Gdded by Amendment 23, July 1, 1974

Z 650 DPAY j 72

re Curies in Gap
5ap, (x 10)

7.24

1.20

5.34

1.28

2.75

0.0669

13.6

0.225

1.00

0.165

0.566

0.135

1.67

0.489

0.507

1.07

0.192
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6Z4/ lSqe TABLE 15.5-4

PARAMETERS USED IN LOCA ANALYSES

Regulatory Guide 1.4

Analysis (1)

Core thermal power

Primary containment free volume

Upper primary containment free volume

Lower primary containment free volume

Ice condenser free volume

Annulus free volume

Primary containment deck fan flow rate

e -ppea tging

Activity released to primary containment
and available for release

noble gases

iodines

Plateout of iodine activity released to
primary containment

3582 Mwt

1.241 x l0 ft

7.16 x 105 ft3

4.0 x 105 ft3

1.25 x 105 ft3

3.75 x 105 ft3

40,000 cfm

ILqL

100% of core
inventory

25% of core
inventory

50%

,I.

0.. .

(1) Reference lOCA.

lz~A

N.\M ...
1 X

.. i,

k

1 N,



Revised by Amendment 61, May

And/I 14SA4k TABLE 15.5-4 (Cont'd)

PARAMETERS USED IN LOCA ANALYSES

Regulatory Guide 1.4

Analysis

Form of iodine activity in primary
containment available for release

elemental iodine

methyl iodine

particulate iodine

Ice condenser removal effjteJay

for-IQeseMgnt1i3,q-dinC

Primary containment leak rate

91%

4%

5%

See Table 15.5-5

0.25% per day
0-24- -hbuirs)T
L . .

0.1 e day
fl-30 days)

25%Per-cent of primary contaInnment leakage
xo IuXi 1ary buiildi rig

ABGTS filter efficiencies

elemental iodine

methyl iodine

particulate iodine

Delay time of activity in auxiliary
building

Time ABGTS filters are bypassed following LOCA

ECTS total intake flow

Percent of annulus free volume available for

mixing of activity

95%

90%

95%

0.3 hr

10 minutes

4000 cfm

50%

(-N

`,S, ( i

. 11- 1

(o Nt\

Ln

Ln

Kt~

l79
k:-,,

. .,

j.. i .,.

C



Revised by Amendment 62, October 3 X .

TABLE 15.5-4 (Cont'd)

PAR.IETERS USED IN LOCA ANALYSES

Regulatory Guide 1.4
Analysis

See Table 15.5-6

1 of 2

EGTS exhaust flow rate

Number of EGTS air handling units
assumed operating

EGTS filter efficiencies

elemental iodine

methyl iodine

particulate iodine

95%

90%

95%

100%Percent of primary containment leakage to EGTS
air handling units suction

Meteorology Accident (see
Appendix 15A)

Nt)

N

L.

I

L...

In

LaON

X

ijQ N

rV

N11



Revised by Amendment 62, October. 31, 1979

ICE CONDENSER

Time Interval

Post LOCA (Hours)

0.0 to 0.106

0.106 to 0.133

0.133 to 0.244

0.244 to 0.383

0.383 to 0.522

0.522 to 0.578

0.578 to 0.606

0.606 to 720

(1)

TABLE 15.5-5

IODINE REMOVAL EFFICIENCY(
1 )

Iodine Removal
Efficiency

0.96

0.84

0.71

0.67

0.64

0.62

0.30

0.0

The ice condenser removal efficiencies given in the above

table is used for the conservative Regulatory Guide 1.4

analyses. The inlet steam-air mixture coming into the

ice condenser is greater than 90% steam by volume initially

due to the delaying of the operation of the deck fans.

Without the delay of operation of the deck fans the amount

of steam by volume in the inlet mixture initially would be

much lower and the ice condenser iodine removal efficiencies

would be reduced.

15.5-37
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Ir B 0uiz

I HALF-LILE- LI SS rn TLLLU
(SEC) (ATM/FIS)

( -s ---- UT9V I U IS)

1 H 3 3.s8514L+ 0 o8 s6CyutL-aJ U aU
2 N 1 3 59820E+02 a 4.9090E-Q1 1.0201E+ao3 N 16 7*2000E+oo O-o 1-61420-'+00 4*60f2L+UU
4 N 17 4*1600E+00 coo 1*1550E+03 3-7951E-02
5 0 19 2*9n00E+ol 0 0 * 1*0160L+00 I 0 04-sY`E+-,J
6 F 18 6.5880E+03 0.0 2*4130E-01 9.8827E-Ol
7 NA 24 5*4000t+04 0.0 5.5460UL-U I 4*1216L+UUO
8 AL 28 1.3440E+02 0-0 192400E+O0 1-7787E+OO
9 SI 31 9.4320L.03 0.0 4e44UUL-Ql dodZU-L-Ul4

1 0 P 32 1.2347E+06 0a0 6e9500E-01 0.0
11 AR 41 6.5160.+*03 O.a 4.623 2 L-1 1-ZL+ uu12 CR 51 2.3950E+06 0.0 3.7543E-03 3.2763E-02
13 MN 54 2910GOE+O0 0oo0 1416 D *IL-U.5
14 MN 56. 9.2740E+03 00 7,9280E-01 1-7599E+oo
15 Fc- 55 8.5Z04E+01 0.o0 b Z.5zL-U:
16 FE 59 3.8530E+06 0.0 1.18OOE-01 1*1923E+00
| 17 cU 58 6.160L406 a5 .0 Z*049'DUL-U1 I o I8bL- p1
18 COM 60 6.3000E+02 0.0 1950OE-03 61870E-02
19 Cu 60 1.65950+38 0.0 5.684OL-U2 z-5E4pFa3
20 NI 63 2.9032E+09 0.0 1.7150E-02 o.0
21 NI 65 9.2160E+03 O.0 6.149OE-01 5s.BaL T-0
22 CU 64 4.6080E+04 . 0.0 1*2490E-01 1*9754E-01
2 5 Z N 65 2-lG64E+07 fO- 6.85 4 0 - 5-&16Vc-GI
24 ZNM 69 5*0400E+04 o.0 0 .0 491501E-01
25 ZN 69 3.3360L+03 1*4300L-08 3.1495L-01
26 AS 76 9e4680E+04 1*930CE-09 1.0714E+00 *403770E-01
27 S E 84 l198O0L+02 9.45511L-06 be 5-3591L-U01 §.U IFc =28 BR 83 8*6400E+03 593069E-03- 3e2280E-01 7*2940E-0329 BRM 84 3*6000E+.02 19921 7-04 8e955.0-l Z * I Z-pU1
30 BR 84 1.9-080E+03 9*6650E-03 1*2842E+00 1*6816E+00
31 BR 85 1*8000L+G2 1.2953 -02 1.0360L+p0 8.4002L-01
32 BR 87 595700E.01 2*2916E-02 27637E+00 2.0048E+00
33 KRM 83 6.6960L+03 5.3069L-oz 3-b0a-Op
34 KRM 85 1.612.8E+Q4 1.3017E-02 2,5290E-01 1*5862E-01
35 KR 85 b 3*3862L+'8 2.8825L- 0 2.5 609 L- 0ui 0U--OS
36 KR 87 4.5780E.03 2-5421E-02 1*3237E+00 799284E-01
37 KR 88 1*0080E+04 3.5840--02 3.7 00L-01 1.9629`E+VG3
38 KR 89 1.9080E+02 4.6812E-02 1-2310E+C0 2.0837Ef 0039 KR 90 3.2320E+01 4.689iE-02 19I7SOE+Oo 1. 6387E+ 040 KR 91 8-6000E+00 3.5fl8E-02 2*7277E+00 4 7601E.-O0
41 KR 92 1.8400LE+00 1.5392t-U2 2o6430L+o00
42 KR 93 1.1700E+00 5.1931E-03 3-8224E+00 2-6966E-01
43 RB 86 1.6110E+06 9.810O-0 I 6058303GE-01 - /44 RB 88 1*0680E+03 3.6243E-02 2*0617E+00 6-8631E-01
45 RB 89 9.1200L+02 4*a4 FOL-02 UZU e 4+ U-5UE

- 46 RBM 90 2s5600E+02 1*0034E-02 9*5880E-02 3-6858E+00
4 4z K L vU 9nD .>4 0 ut + U2 4Y4 o 2c~L- U i o -ZU: + U U Z-- 73 L+ rUU
48 RB 91 5.8000E+01 5*745CE-02 1*2131E+00 2.7928E+00

* 13 Kd 2 4*4'8UUL+UU 4 e0 4. 6 4bL -fUZ 5 ob bu5ULaU L +UZ 0 1
5a R2B 93 5.8000E+00 3*4910E-02 3.3504E+00 3.811GE-01

IAVLKAbt bt I A AVLKAt-L^~n
ENERGY E Mr RrGY
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/2,10 �/h�

i I " v

ISOTOPL HALiLIFF FISSION YIEVL AV.RAUL b.IA AVLiAGL bAMMA
(SEC) (ATM/FIS) ENERGY ENERGY

(MLV/UIS) (MLV/VlSI

51 SR 89 4*3632E+06 4.8501E-0 2 b*160L-01 1..tb,6L -U4
52 SR 90 8.9937E+08 5.9155E-02 1.9630E-01 0.0s
53 SR 91 3e4200E+04 5o9163L-02 6.5050L-01 6.950EL-01
54 SR 92 9*7560E+03 5e9482E-02 1*9540E-01 1*3390E+00
55 SR 93 4*5600E+02 6*2663E-02 106080L+00 6.2808F-p1
56 SR 94 7-8000E+01 6*0148E-02 5*4274E-01 1-4D72E+00
57 YM 90 1*1484E+04 1.6500L-07 7e9lV6L-04 6*1127L-01
58 Y 90 2*3040E+05 5e9157E-02 9.3610E-01 0.0

j59 YM 91 2.9826E+O3 3.668aL-02 U.U 5ntb[L-01
60 Y 91 5.0553E+06 5.9171E-02 6*0600E-01 3*6147E-03
61 Y 92 1*2744L+04 5e956UL-UZ 1.4 54 +UU UJ z U ST-Zl
62 Y 93 3*6360E+04 6o3667E-02 1-1721E+00 8-9414E-02
63 Y 94 1*146u0+03 I 6 'IU6lY-0p .b b+ UU 93.auE-ui
64 Y 95 6*4200E+02 6*4304E-02 107153E+00 4,6625E-Oi
6b 9 1.-,8UL*UZ 5 ±.*u J4b-UZI .U 2 +uu .;29d+UU
66 ZRC 95 5.5279E+06 0.0 1*199CE-01 7-3474E-Ol
67 ZLK 5 tD 52V9L6 1*.6 455L-Z IOl- tJ.-0I -- 1-.114 -
68 ZR 97 6*1200E+04 5.9446E-02 9eO390E-02 1*83C3E-01
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70 NB 95 3z0370E+06 6-4594E-02 4.4970E-02 7*6430E-01
71 NBM 97 6*OOOOL+01 5-5931E-O2 OX0 .046L-01
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73 MO 99 2.3832L05 6.1327t-02 3.50UL-01 - I.6LZZE- U
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79 RU 106 3.1882L+07 3.9171E'-03 1.0100 -O2 0.o 0
80 RU 107 2.5200E+02 1.7339E-03 1.2148E+00 2-4056E-01
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82 RHM 105 4.5000E+01 2*6641E-03 030 2.5940E-02
83 RH 105 1.2730E+05 9&8670L-03 1.5180E-ol [7 8 8 5L-02
84 RH 106 3.0400E+01 3*9171E-03 7.0960E-01 2.0348E-01
85 RH 107 1*3020E+03 1 7340E-03 4.3529E-01 3.1618E-oi
86 SN' 130 2.2320E+02 9.0010E-03 3.5127E-01 6-5527E-o£
87 SB 127 3*0931E.05 1*2844E-03 3.039CE-01 6.7331E-o1
88 SB 125 1*5552E+04 6.3718E-03 4.05767-01 1.3358E+o0
89 SBM 130 3.7800E+02 1.1157'-02 9.7784E-ol 2 .6i5qE oo
9 0 S3 130 2.4000E+03 299877E-03 6.9522E-01 3.2693E+Oa
91 SB 133 1.6200E+02 2.2346E-02 4.2947E-01 2.-2478+ 00
92 TEM 125 5*O11OE+06 6.7480£-05 9.730CE-02 2.6708E-03
93 TEM 127 9.4176E+06 2.2418E-04 5.6621E-03 8.7619E-02
94 TE 127 3.3660E+04 1.2799E-03 2e2342E-01 4.9463E-03
95 TEM 129 2.9030E+06 1.9080E-03 1.9150E-01 9*4832E-02
96 TE 129 4.1760E+03 6.2156E-03 5.2260E-01 5e994SE-02
97 TEM 131 1.0800E+05 3.5440E-03 2.1240E-01 1.4092E+ 0
98 TE 131 1.5000E+03 2.5475E-02 7-5970E-01 4-1616E-51.
99 TE 132 2.8080E+05 4.1877E-02 1.0020E-01 2.0507E-o1

100 TEM 133 .3*3240E+03 3.9298E-02 7*4112E-01 1.9619E+oo

Cradef9 s, ?/Z;) r-

fr. 7:j>>qw I Jl AD

4 - -.-
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SOTOP H ISON YILD A E -AA
cSEC) CATM/FIS) ENERGY ENERGY

101 TE 133 7.4700E+02 3.0283E-02 7.9711E-01 9.5553E1-O
102 TE 134 2.5080E+03 6.7648E-02 1.4738E-01 9.1626E-u1
103 I 129 4.9540E+14 6*6493E-03 4*022iE-02 3.7695E-G.3
104 IM 130 5.4O oCE-02 7.920GE-07 1.8540E-01 1l.1241E-01
105 I 130 4'.4496E304 2.4100E-06 2.8020E-01 2.1478E+G0
106 I 131 6.9638E+05 2.8352E-02 1.9430E-01 3.8Q97'-01
107 I 132 8.2080E+03 4.2083E-02 5.1430E-01 2.3332E O3
108 I 133 7.4880E+04 6.7653E-02 4C0800E-01 6-0998E-C1
109 I 134 3.1560E+03 7.6117E-02 6.1020E-0l 2.5928Ez50
110 I 135 2-3796E+04 6-4065E-02 3*6800E-01 1.5802E+C0
111 IM 136 4.6000E+01 2.1095E-02 2.2100E+00 1.9166L.ep
112 XEM 131 1.0282E+06 3.9694E-04 1.4280E-01 2*0058E-O2
i 113 XEM 133 1.9440E+05 1L9140E-03 1-8980E-01
1 14 XE 1 33 4.5 7016E+5 A 7n F-gA - r^F

115 XE,1 135 O.39O0E.02 1*0564E-02 9.5000L-U2 4-316 -Ul
116 XE 135 3.294GE+04 6.6334E-02 3-1680E-01 2.4696E-G1
117 X' 137 2.2980L+02 6.1325L-02 1.6420L0uu
118 XE 138 8.5920E+02 6*2836E-02 6.0580E-01 1.1830E+00
19- X- 139 4.000-+~'1l 5.1578E-02 1.8354L+00 6o.32&8L-U1

120 XE 140 1.3600E+01 3.7,182E-02 1o1166E+0o 1.2859E+OO
121 XE 141 197300E+O0 I 265w-02 2.2247L+CO 81sIEs J
122 XE 142 1.2200E+CO 3.8409E-03 1*7850E+00 8.6998E-01
123 CS 134 I .506QEZ0( 4-a30EI-07 1.56 9 U-pI 0u3blr-+LU
124 CS 135 7.2580E.13 6.6348E-02 5.7450E-02 0.0
125 CS 136 1.1215E.+06 5.2 1oL-5 1.Z1 -ui 85 U
126 CS 137 9.4671E+08 6.2626E-02 1.8840E-01 0.0

128 CS 139 .5*6400E+02 6.4137E-02 1.6749E+00 3e1672E-01
129 cS 140 6*370CI01 5.-022L-02 1.9U d 4 F:P0 UllUL+UU
130 CS 141 2.4900E+01 4-4186E-02 1-5011E+00 1*4236E+OO
1.31 CS 142 1.70Q00L+00 2.76.37E-OZ b2. b.56+ UU de /. -
132 BAM 137 1*5312E+02 5.9248E-02 6.4260E-02 5*9729E-O0

13' BA 139 5.0940E+33 6 4.4816cr-OZ 6.b-- 9-- I 05--UZZ-=
134 BA 140 1.1059E+06 6s3164E-02 3.15OOE-01 1-9522E-Ol
135 8A 141 1.0962L+035 b.86170L-2 '.2BUIL-UI a 6)oL-
136 BA 142 6.4200E+02 5.8292E-02 3.8189E-01 1.0879E+0037- LA 140 1l4497E+05 2 3221U-02 U. UsuL-p1
138 LA 141 1.4148E+04 5.8868E-02 9.5610E-o1 4.2421E-02
139 LA 142 5. 6 20U+ 3 5o9304.-U-2 8.560L-ui 2.3d4SLUu
140 LA 143 8.4900E+02 5.9369E-02 1s4035E+O0 1.7637E+00
141 CL 141 2 68 0 80t+06 5*a868L-oU 1V6,50 -U 1U -1L-
142 CE 143 1.1880E+05 5*9687E-02 3-8420E-01 3-4335E-01
143 C E 144 2:4538E.p, 5.U554L-02 9.14UUL-p2 :-Z865 U
144 CE 145 1.8000E+02 3*9396E-02 690262E-01 8.7917E-01
145 CF 146 8.52G0L-'2 2*'894L-uz 2*,5b68-ul J. q?8"LUI
146 PR 143 1.1733E+06 5.9687E-02 3.143 0E-01 0.0

148 PR 145 2.1528E+04 3 .9408E-02 6.7822E-01 1-3452E-02
149 UUP z 0Ur..uO aaI Z.u 1 UL-UI Z*u1:£tuu

I AsAern `s Q



APPENDIX C

WATTS BAR NUCLEAR PLANT

NUREG-0588: CATEGORY 'C' COMPONENT LIST
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Watts Bar Nuclear Plant - NUREG 0588

Category 'C' Component List
Page 1 of 23

Component Function

1,2-PT
1,2-FCV
1,2-HS
1,2-HS
1,2-ZS
1,2-ZS
1,2-FCV
1,2-PT
1,2-FCV
1,2-HS
1,2-HS
1,2-ZS
1,2-ZS
1,2-FCV
1,2-PT
1,2-FCV
1,2-HS
1,2-HS
1,2-ZS
1,2-ZS
1,2-FCV
1,2-PT
1,2-FCV
1,2-HS
1,2-HS
1,2-ZS
1,2-ZS
1,2-FCV

-001-OOlC
-001-004 (LS)
-001-004B
-001-004D
-001-004F
-001-0041
-001-007 (LS)
-001-008C
-001-011 (LS)
-001-OllB
-001-011D
-001-011F
-001-Ol1
-001-014 (LS)
-001-019C
-001-022 (LS)
-001-022B
-001-022D
-001-022F
-001-0221
-001-025 (LS)
-001-026C
-001-029 (LS)
-001-029B
-001-029D
-001-029F
-001-0291
-001-032 (LS)

MAIN STEAM PRESS
MAIN STM HDR ISO VLV
MAIN STM HDR ISO VLV TEST TR-A
MAIN STM HDR ISO VLV TEST TR-B
MAIN STM ISOL VLV TR-A TEST SOL VLV POS
MAIN STM ISOL VLV TR-A TEST SOL VLV POS
BLOWDOWN FLOW CONTROL VLV
MAIN STEAM PRESS
MAIN STM
MAIN STM
MAIN STM
MAIN STM
MAIN STM
BLOWDOWN

SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG

HDR ISO VLV
HDR ISO VLV TEST TR-A
HDR ISO VLV.TEST TR-B
ISOL VLV TR-A TEST SOL VLV POS
ISOL VLV TR-B TEST SOL VLV POS
HDR FLOW CONTROL VLV

STEAM PRESS
STM HDR ISOLATION VLV
STM HDR ISO VLV TEST TR-A
STM HDR ISO VLV TEST TR-B
STM ISOL VLV TR-A TEST SOL VLV POS

MAIN STM ISOL VLV TR-B TEST SOL VLV POS
BLOWDOWN HDR FLOW CONTROL VLV
MAIN STEAM PRESS
MAIN STM
MAIN STM
MAIN STM
MAIN STM
MAIN STM
BLOWDOWN

HDR ISOLATION VLV
HDR ISO VLV TEST TR-A
HDR ISO VLV TEST TR-B
ISOL VLV TR-A TEST SOL VLV POS
ISOL VLV TR-B TEST SOL VLV POS
HDR FLOW CONTROL VLV

MAIN
MAIN
MAIN
MAIN
MAIN



Watts Bar Nuclear Plant - NUREG 0588

Component

1,2-FI -003-147D
1,2-FI -003-155D
1,2-FT
1,2-FT
1,2-FT
1,2-FT
1,2-FT
1,2-FT
1,2-FT
1,2-FT
1,2-FI
1,2-FI
UNIT 1
UNIT 2
UNIT 1
UNIT 2
1,2-LI
1,2-LI
1,2-LI
1,2-LI

Category IC' Component List
Page 2 of 23

Function

SG 3 AUX FW INLET FLOW INDICATOR
SG 2 AUX FW INLET FLOW INDICATOR

-003-035A
-003-035B
-003-048A
-003-048B
-003-090A
-003-090B
-003-103A
-003-103B
-003-170D
-003-163D

RELAY B2-1
RELAY B2-1
RELAY B2-2
RELAY B2-2

-003-043B
-003-056B
-003-098B
-003-111B

SG
SG
SG
SG
SG
SG
SG
SG

1
1
2
2
3
3
4
4

FW
FW
FW
FW
FW
FW
FW
FW

INLET
INLET
INLET
INLET
INLET
INLET
INLET
INLET

FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW

TRANSMITTER
TRANSMITTER
TRANSMITTER
TRANSMITTER
TRANSMITTER
TRANSMITTER
TRANSMITTER
TRANSMITTER

SG 4 AUX FW INLET FLOW INDICATOR
SG 1 AUX FW INLET FLOW INDICATOR
AFPT T8T VALVE PHOTO ISOLATORS
AFPT T8T VALVE PHOTO ISOLATORS
AFPT T8T VALVE PHOTO ISOLATORS
AFPT TST VALVE PHOTO ISOLATORS
SG 1 WIDE RANGE LEVEL INDICATION
SG 2 WIDE RANGE LEVEL INDICATION
SG 3 WIDE RANGE LEVEL INDICATION
SG 4 WIDE RANGE LEVEL INDICATION



Watts Bar Nuclear Plant - NTUREG 0588

Category 'C' Component List
Page 3 of 23

Function

-026-126
-026-126B
-026-127
-026-127B

HPFP TR-A HDR FLOW CONT VALVE TO AUX BLDG
HPFP AUX BLDG TR-A HDR VALVE
HPFP TR-B IIDR FLOW CONT VALVE TO AUX BLDG
HPFP TR-B HDR FLOW CONT SW

Component

0-FCV
0-IS
0-FCV
0-HS
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Component

Category IC' Component List
Page 4 of 23

Function

1,2-HS
1,2-HS
1,2-FS
1,2-HS
1,2-FS
1,2-FS
1,2-FS
1,2-HS
1,2-FS
1,2-FS
1,2-FS
1,2-HS
1,2-FS
1,2-FS
1,2-FS
1,2-HS
1,2-FS
1,2-FS
1,2-TS
1,2-FS
1,2-HS
1,2-FS
1,2-TCO
1,2-TSV
1,2-TCO
1,2-TSV
1,2-TS
1,2-FS
1,2-HS
1,2-FS
1,2-TCO
1,2-TSV
1,2-TCO
1,2-TSV
1,2-TS
1,2-FS
1,2-HS
1,2-FS
1,2-TCO
1,2-TSV
1,2-TCO
1,2-TSV
1,2-TS
1,2-FS
1,2-HS
1,2-FS
1,2-TCO
1,2-TSV
1,2-TCO
1,2-TSV

1-zS
1-zS

CONTAINMENT
CONTAINMENT
LOWER COMPT
LOWER COMPT
LOWER COMPT
LOWER COMPT
LOWER COMPT
LOWER COMPT
LOWER COMPT
LOWER COMPT
LOWER COMPT
LOWER COMPT
LOWER COMPT
LOWER COMPT
LOWER COMPT
LOWER COMPT
LOWER COMPT
LOWER COMPT

-03 0-03 8B
-030-039B
-030-074A/B
-030-074B
-030-074C/D
-030-074D/C
-030-075A/B
-030-075B
-030-075C/D
-030-075D/C
-030-077A/B
-030-077B
-030-077C/D
-030-077D/C
-030-078A/B
-030-078B
-03 0-07 8C/D
-030-078D/C
-030-080
-030-080A/B
-030-080B
-030-080B/A
-030-081 (LS)
-030-081
-030-082 (LS)
-030-082
-030-083
-030-083A/B
-030-083B
-030-083B/A
-030-084 (LS)
-030-084
-030-085 (LS)
-030-085
-030-088
-030-088A/B
-030-088B
-030-088B/A
-030-089 (LS)
-030-089
-030-090 (LS)
-030-090
-030-092
-030-092A/B
-030-092B
-030-092B/A
-030-093 (LS)
-030-093
-030-094 (LS)
-030-094
-030-146A
-030-146B

COOL
COOL
COOL
COOL
COOL
COOL
COOL
COOL
COOL
COOL

UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT

CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
CRD COOL UNIT
ABGTS FAN A-A
ABGTS FAN A-A

AIR RETURN FAN LOCAL CONTROLS
AIR RETURN FAN LOCAL CONTROLS
COOL UNIT A-A FLOW
COOL UNIT A-A
COOL UNIT A-A FLOW
COOL UNIT A-A FLOW
COOL UNIT B-B
COOL UNIT B-B
COOL UNIT B-B FLOW
COOL UNIT B-B FLOW
COOL UNIT C-A
COOL UNIT C-A
COOL UNIT C-A FLOW
COOL UNIT C-A FLOW
COOL UNIT D-B
COOL UNIT D-B
COOL UNIT D-B FLOW
COOL UNIT D-B FLOW
TEMP CONT
D-B FLOW ALM
D-B FAN CNTL
D-B FLOW
D-B SUCT DMPR
D-B SUCT DMPR
D-B RM DIV DMPR
D-B RM DIV DMPR
TEMP CONT
A-A FLOW ALM
A-A FAN CNTL
A-A FLOW
A-A SUCT DMPR
A-A SUCT DMPR
A-A RM DIV DMPR
A-A RM DIV DMPR
TEMP CONT
C-A FLOW ALM
C-A FAN CNTL
C-A FLOW
C-A SUCT DMPR
C-A SUCT DMPR
C-A RM DIV DMPR
C-A RM DIV DMPR
TEMP CONT
B-B FLOW ALM
B-B FAN CNTL
B-B FLOW
B-B SUCT DMPR
B-B SUCT DMPR
B-B RM DIV DMPR
B-B RM DIV DMPR
ISOL DMPR
ISOL DMPR

CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
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Category 'C' Component List
Page 5 of 23

Function

2-ZS
2-ZS

1,2-TS
1,2-TS
1,2-TS
1,2-TS
1,2-TS
1,2-TS
1,2-TS
1,2-TS

2-TS
2-TS

1,2-MTR
1,2-MTR
1,2-MTR
1,2-MTR
1,2-MTR
1,2-MTR
1,2-MTR
1,2-MTR
1,2-MTR
1,2-MTR
1,2-MTR
1,2-MTR

-030-157A
-030-157B
-03 0-175
-030-176
-030-177
-030-178
-030-179
-030-180
-030-182
-030-183
-030-200
-030-207
-03 0-074
-030-075
-030-077
-030-078
-030-080/1
-030-080/2
-030-083/1
-030-083/2
-030-088/1
-030-088/2
-030-092/1
-030-092/2

Component

AUX BLDG GAS TMT FAN B-B EXH DMPR POS SW
AUX BLDG GAS TMT FAN B-B EXH DMPR POS SW
RHR PUMP RM CLRS FAN A-A
RHR PUMP RM CLRS FAN B-B
CS PUMP RM CLRS FAN A-A
CS PUMP RM CLRS FAN B-B
SIS PUMP RM CLRS FAN B-B
SIS PUMP RM CLRS FAN A-A

!CHG PUMP RM CLRS FAN B-B
CHG PUMP RM CLRS FAN A-A
EMERG GAS TMT SYS CLRS FAN A-A
EMERG GAS TMT SYS CLRS FAN B-B
LOWER COMP T COOLER UNIT A-A
LOWER COMPT COOLER UNIT B-B
LOWER COMPT COOLER UNIT C-A
LOWER COMPT COOLER UNIT D-B
CRD COOLER UNIT D-B
CRD COOLER UNIT D-B
CRD COOLER UNIT A-A
CRD COOLER UNIT A-A
CRD COOLER UNIT C-A
CRD COOLER UNIT C-A
CRD COOLER UNIT B-B
CRD COOLER UNIT B-B
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Component

O-LS -031-071
O-PDIS-031-101
O-PDIS-031-131
O-LS -031-147
O-PDIS-031-161
O-LS -031-170
O-PDIS-031-186
O-LS -031-195
0-FSV -031-116
0-FSV -031-146
0-FSV -031-173
O-FSV -031-198

Category IC' Component List
Page 6 of 23

Function

SHTDN
SHTDN
SHTDN

BD
BD
BD

SHTDN BD
MCR CHILI
MCR CHILI
MCR CHILI
MCR CHILI
SHTDN BD
SHTDN BD
MCR CHILI
MCR CHILI

RM CHILL A-A COMP TK LEVEL
RMS ABB CHIL A-A PMP DIF PRESS
RMS ABB CHIL B-B PMP DIFF P
RM CHILLER B-B COMP TK

LER A-A PUMP DIFF PRESS
',ER A-A COMP TK LEVEL
LER B-B PUMP DIFF PRESS
.'ER B-B COMP TK LEVEL
RM A8B CHILLER A-A MAKEUP WATER
RM ABB CHILLER B-B MAKEUP WATER

,ER A-A MAKEUP WATER
,ER B-B MAKEUP WATER
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Category 'C' Component List
Page 7 of 23

Function

1,2-HS -043-002A
1,2-FCV
1,2-FCV
1,2-FCV

1,2-FCV
1,2-FCV
1,2-FCV
1,2-FCV
1,2-FCV
1,2-FCV
1,2-FCV
1,2-FCV
1,2-FCV

LOCA CNTMT ISOLATION RESET

-043-054D (LS)
-043-055 (LS)
-043-056D (LS)
-043-058 (LS)
-043-059D (LS)
-043-061 (LS)
-043-063D (LS)
-043-064 (LS)
-043-201A
-043-202A
-043-207B
-043-208B

STM GEN NO. 1
SG 1 BLOWDOWN
STM GEN NO. 2
SG 2 BLOWDOWN
STM GEN NO. 3
SG 3 BLOWDOWN

STM GEN NO. 4
SG 4 BLOWDOWN

(LS)
(LS)
(LS)
(LS)

LOCA
LOCA
LOCA
LOCA

H2
H2
H2
H2

MONITOR
MONITOR
MONITOR
MONITOR

SAMPLE CNTMT
ISOL VLV
SAMPLE CNTMT
ISOL VLV
SAMPLE CNTMT
ISOL VLV
SAMPLE CNTMT
ISOL VLV

CNTMT
CNTMT
CNTMT
CNTMT

SW
ISOLATION VLV

ISOLATION VLV

ISOLATION VLV

ISOLATION VLV

ISOL
ISOL
ISOL
ISOL

Component
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Category 'C' Component List
Page 8 of 23

Function

1,2-FCV
1,2-FSV
1,2-FCV
1,2-TCV
1,2-TSV
1,2-FCV
1,2-FSV
1,2-FCV
1,2-FSV
1,2-FCV
1,2-FSV

-062-059 (LS)
-062-059
-062-077 (LS)
-062-079 (LS)
-062-079
-062-084 (LS)
-062-084
-062-085 (LS)
-062-085
-062-086 (LS)
-062-086

1,2-LSV -062-118A
1,2-LSV -062-118B
1,2-FCV -062-128 (LS)
1,2-FCV -062-138
1,2-HS -062-138B
1,2-FSV -062-140A
1,2-FSV -062-140B
1,2-FCV -062-143 (LS)
1,2-FCV -062-144 (LS)
1,2-MTR -062-230
1,2-HS -062-230B
1,2-MTR -062-232
1,2-HS -062-232B

1-HS -062-239
2-HS -062-239

1,2-TIT -062-239
1,2-TS -062-239A
1,2-TS -062-239B
1,2-TS -062-239D

0-HS -062-243
0-TIT -062-243
0-TS -062-243A
0-TS -062-243B
0-TS -062-243D

1,2-PS
1-HS
2-HS

1,2-TIT
1,2-TS
1,2-TS
1,2-TS

0-HS
0-TIT
0-TS
O-TS
0-TS

1,2-PS
1,2-FCV
1,2-TIS
1,2-LCV
1,2-HTR

-062-244
-062-245
-062-245
-062-245
-062-245A
-062-245B
-062-245D
-062-246
-062-246
-062-246A
-062-246B
-062-246D
-062-247
-062-140B (LS)
-062-079
-062-118 (LS)
-062-239

EXCESS LETDOWN DIN
EXCESS LETDOWN DIN
LETDOWN ISOL VALVE
LETDOWN FLOW TEMP
LETDOWN FLOW TEMP
CHARGING
CHARGING
CHARGING
CHARGING
CHARGING
CHARGING

FLOW
FLOW
FLOW
FLOW
FLOW
FLOW

r FLOW CONT
I FLOW CONT
' FLOW CONT
DIVERSION CONT VLV
DIVERSION CONT

TO RCS
TO RCS
RCS CL
RCS CL
RCS CL
RCS CL

SPRAY
SPRAY
LOOP 1
LOOP 1
LOOP 4
LOOP 4

DIVERSION FLOW TO HOLDUP TANKS
DIVERSION FLOW TO HOLDUP TANKS
BORIC ACID BLENDER TO VCT INLET
EMERGENCY BORATION FLOW CONT VLV
EMERGENCY BORATION FLOW CONT VLV
BORIC ACID TO BLENDER FLOW CONT
BORIC ACID TO BLENDER FLOW CONT
PMW TO BA BLENDER FLOW CONT
MAKEUP INJECTION VALVE
BORIC ACID TRANS PUMP A-A MOTOR
BA TRANS PUMP lA-A CONTROL
BORIC ACID TRANS PUMP B-B MOTOR
BA TRANS PUMP 1B-B CONTROL
BORIC
BORIC
BORIC
BORIC

ACID
ACID
ACID
ACID

TANK
TANK
TANK
TANK

BORIC ACID TANK
BORIC ACID TANK
BA TANK C HTR A
BA TANK C HTR A
BORIC ACID TANK
BORIC ACID TANK
BORIC ACID TANK

A
B
A
A

HTR A CONT
HTR A CONT
TEMP CONT
HTR A CNTL

A TEMP ALARM
A LO TEMP ALARM
CONTROL
TEMP CONT
C HTR A CNTL
C HIGH TEMP ALM
C LOW TEMP ALM

AUX OIL PUMP B-B CHG B-B CNTL
BA TANK A HTR B CONT
BA TANK B HTR B CONT
BA TANK A HTR B TEMP CONT
BORIC ACID TANK A HTR B CNTL
BORIC ACID TANK A TEMP HIGH
BORIC ACID TANK A TEMP LOW
BA TANK C HTR B CONT
BA TANK C HTR B TEMP CONT
BORIC ACID TANK C HTR B CNTL
BORIC ACID TANK C HIGH TEMP ALM
BORIC ACID TANK C LOW TEMP ALM
AUX OIL PUMP A-A CHG PUMP A-A CNTL
BORIC ACID MAKEUP VALVE
LETDOWN FLOW TEMP DIVERSION CONT
DIVERSION FLOW TO HOLDUP TANKS
BORIC ACID HEATERS

'a

Component



w
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Component Function

-062-243
-062-245
-062-246
-062-AOP-A
-062-AOP-B

BORIC ACID HEATERS
BORIC ACID HEATERS
BORIC ACID HEATERS
AUX OIL PUMPS FOR CENTRIFUGAL CHARGING PUMPS
AUX OIL PUMPS FOR CENTRIFUGAL CHARGING PUMPS

0-HTR
1,2-HTR

0-HTR
1,2-HTR
1,2-HTR
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Component

1,2-ZS -063-001
1,2-ZS -063-005
1,2-HS -063-036
1,2-HTR -063-036
1,2-TIS -063-036
1,2-HS -063-037
1,2-HTR -063-037
1,2-FCV -063-067
1,2-ZS -063-067
1,2-HS -063-067B
1,2-FCV -063-080
1,2-HS -063-080B
1,2-ZS -063-080
1,2-FCV -063-098
1,2-HS -063-098B
1,2-ZS -063-098
1,2-FCV -063-118
1,2-HS -063-118B
1,2-ZS -063-118

Function

RWST TO RHR PUMP SUCTION
RWST TO RHR PUMP SUCTION
SIS BORON INJ TANK HEATER SW
BORON INJ TANK HEATERS
BORON INJ TANK TEMP
SIS BORON INJ TANK HEATER SW
BORON INJ
SIS ACCUM
SIS ACCUM
SIS ACCUM
SIS ACCUM
SIS ACCUM
SIS ACCUM
SIS ACCUM
SIS ACCUM
SIS ACCUM
SIS ACCUM
SIS ACCUM
SIS ACCUM

TANK HEATERS
TK 4 FLOW ISOLATION VLV
TK 4 FLOW ISOLATION VLV
TK 4 FLOW ISOLATION VLV
TK 3 FLOW ISOL VLV
TK 3 FLOW ISOLATION VLV
TK 3 FLOW ISOLATION VLV
TK 2 FLOW ISOL VLV
TK 2 FLOW ISOL VLV
TK 2 FLOW ISOL VLV
TK 1 FLOW ISOLATION VLV
TK 1 FLOW ISOL VLV
TK 1 FLOW ISOL VLV
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Function

-065-007 (LS)
-065-008 (
-065-009 (
-065-010 (
-065-016
-065-016
-065-026 (
-065-027 (
-065-028A
-065-028B
-065-029 (
-065-030 (
-065-036
-065-036

LS)
'LS)
'LS)

EGTS
EGTS
EGTS
EGTS
EGTS
EGTS
UNIT
UNIT
EGTS
EGTS
EGTS
EGTS
EGTS
EGTS

(LS)
LS)
(LS)
(LS)

(LS)
(LS)

2-FCO -065-045 (LS)
2-FCO -065-046 (LS)

-065-047A (LS)
-065-047B (LS)
-065-050 (LS)
-065-051 (LS)
-065-080
-065-081 (LS)
-065-082
-065-083 (LS)
-065-086 (LS)
-065-087 (LS)
-065-090
-065-097

TRAIN A UNIT 2 SUCT
TRAIN A UNIT 1 SUCT
TRAIN A UNIT 2 SUCT
TRAIN A UNIT 1 SUCT
TRAIN A MOISTURE LEVEL
TRAIN A MOISTURE LEVEL
1 SHIELD BLDG EXH A
1 SHIELD BLDG EXH B
TRAIN
TRAIN
TRAIN
TRAIN
TRAIN
TRAIN

A
A
B
B
B
B

DECAY COOLING DAMPERS
DECAY COOLING DAMPERS
UNIT 2 SUCT
UNIT 1 SUCT
MOISTURE LEVEL
MOISTURE LEVEL

UNIT 2 SHIELD BLDG EXH A
UNIT 2 SHIELD BLDG EXH B
EGTS TRAIN B DECAY COOL VLV A
EGTS TRAIN B DECAY COOL VLV B
EGTS TRAIN B UNIT 2 SUCT
EGTS TRAIN B UNIT 1 SUCT
CNTMT ANNULUS DP
SHIELD BLDG VENT a CNTMT ANNULUS ISOL VLV
CNTMT ANNULUS DP
SHIELD BLDG VENT 8 CNTMT ANNULUS ISOL VLV
EGTS CNTMT ANNULUS ISOL VLV
EGTS CNTMT ANNULUS ISOL VLV
CNTMT ANNULUS DP
CNTMT ANNULUS DP

Component

2-FCV
1-FCV
2-FCO
1-FCO
0-ME
0-MM
1-FCO
1-FCO
0-FCV
0-FCV
2-FCO
1-FCO
0-ME
0-MM

0-FCV
0-FCV
2-FCO
1-FCV

1,2-HS
1,2-PCV
1,2-HS
1,2-PCV
1,2-PCV
1,2-PCV
1,2-HS
1,2-HS
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Function

1,2-TCV -067-084 (LS)
1,2-TIC -067-084
1,2-TM -067-084
1,2-TSV -067-084
1,2-TCV -067-085 (LS)
1,2-TIC -067-085
1,2-TM -067-085
1,2-TSV -067-085
1,2-TCV -067-086 (LS)
1,2-TSV -067-086
1,2-TCV -067-092 (LS)
1,2-TIC -067-092
1,2-TM -067-092
1,2-TSV -067-092
1,2-TCV -067-093 (LS)
1,2-TIC -067-093
1,2-TM -067-093
1,2-TSV -067-093
1,2-TCV -067-094 (LS)
1,2-TSV -067-094
1,2-TCV -067-100 (LS)
1,2-TIC -067-100
1,2-TM -067-100
1,2-TSV -067-100
1,2-TCV -067-101 (LS)
1,2-TIC -067-101
1,2-TM -067-101
1,2-TSV -067-101
1,2-TCV -067-102 (LS)
1,2-TSV -067-102
1,2-TCV -067-108 (LS)
1,2-TIC -067-108
1,2-TM -067-108
1,2-TSV -067-108
1,2-TCV -067-109 (LS)
1,2-TIC -067-109
1,2-TM -067-109
1,2-TSV -067-109
1,2-TCV -067-110 (LS)
1,2-TSV -067-110
1,2-FCV -067-127
1,2-FCV -067-128
0-FCV -067-205
0-HS -067-205B
0-FCV -067-208
0-HS -067-208B
1-FSV -067-213
1-FSV -067-215

LOWER CNTMT
LOWER CNTMT
LOWER CNTMT
LOWER CNTMT
CONTROL ROD
CONTROL ROD
CONTROL ROD
CONTROL ROD

VENT (
VENT (
VENT (
VENT (
DRIVE
DRIVE
DRIVE

DRIVE

CLR
CLR
CLR
CLR

A
A
A
A

VENT
VENT
VENT
VENT

TEMP CONT VLV
TEMP
TEMP
TEMP CONT VLV
CLR
CLR
CLR
CLR

A
A
A
A

TEMP CONT VLV
TEMP
TEMP
TEMP CONT VLV

RC PUMP MOTOR CLRS A SUPPLY CONTROL VLV
RCP 1 MOTOR CLR SUPPLY CONTROL VLV
LWR CNTMT VENT CLR C TEMP CONT VLV
LWR CNTMT VENT CLR C TEMP
LWR CNTMT VENT CLR C TEMP
LWR CNTMT VENT CLR C TEMP CONT VLV
CONTROL ROD DRIVE VENT CLR C TEMP CONT VLV
CONTROL ROD DRIVE VENT CLR C TEMP
CONTROL ROD DRIVE VENT CLR C TEMP
CONTROL ROD DRIVE VENT CLR C TEMP CONT VLV
RC PUMP 3 MON CLR SUPPLY CONTROL VLV
RCP 3 MOTOR CLR SUPPLY CONTROL VLV
LWR CNTMT VENT CLR B TEMP CONT VLV
LWR CNTMT VENT CLR B TEMP
LWR CNTMT VENT CLR B TEMP
LWR CNTMT VENT CLR B TEMP CONT VLV
CONTROL ROD DRIVE VENT CLR B TEMP CONT VLV
CONTROL ROD DRIVE VENT CLR B TEMP
CONTROL ROD DRIVE VENT CLR B TEMP
CONTROL ROD DRIVE VENT CLR B TEMP CONT VLV
RC PUMP 2 MON CLR SUPPLY CONTROL VLV
RCP 2 MOTOR CLR SUPPLY CONTROL VLV
LWR CNTMT VENT CLR D TEMP CONT VLV
LWR CNTMT VENT CLR D TEMP
LWR CNTMT VENT CLR D TEMP
LWR CNTMT VENT CLR D TEMP CONT VLV
CONTROL ROD DRIVE VENT CLR D TEMP CONT VLV
CONTROL ROD DRIVE VENT CLR D TEMP
CONTROL ROD DRIVE VENT CLR D TEMP
CONTROL ROD DRIVE VENT CLR D TEMP CONT VLV
RC PUMP 4 MON CLR SUPPLY CONTROL VLV
RCP 4 MOTOR CLR SUPPLY CONTROL VLV
AUX BLDG AIR CLRS SUP HTR A ISOL VLV
AUX BLDG AIR CLRS SUP HTR B ISOL VLV
STA SER a CNTL AIR COMP SUP HDR 1A ISOL VLV
STA SER 8 CNTLAIR CMPR SUP HDRLA ISOL VLV
STA SER a CNTL AIR COMP SUP HDR 1A ISOL VLV
STA SER 8 CONT AIR SUP HDR lB ISOL VLV
SPENT FUEL 8 TB BSTR PMP SPCE CLR A SUP VLV
SPENT FUEL 8 TB BSTR PMP SPCE CLR B SUP VLV

Component

, .
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1,2-FT -068-006A
1,2-FT -068-006B
1,2-FT -068-006D
1,2-FT -068-029A
1,2-FT -068-029B
1,2-FT -068-029D
1,2-FT -068-048A
1,2-FT -068-048B
1,2-FT -068-048D
1,2-PT -068-066
1,2-PS. -068-066A
1,2-PS -068-066D
1,2-PS -068-068A
1,2-PS -068-068D
1,2-FT -068-071A
1,2-FT -068-071B
1,2-FT -068-071D
1,2-LT -068-321
1,2-PCV -068-334 (LS)

2-PCV -068-340A (LS)
1,2-PCV -068-340B (LS)
1,2-PCV -068-340D (LS)
1,2-TE -068-398
1,2-HTR -068-341A/A1-A
1,2-HTR -068-341A/A2-A
1,2-HTR -068-341A/A3-A
1,2-HTR -068-341A/A4-A
1,2-HTR -068-341A/A5-A
1,2-HTR -068-341A/A6-A
1,2-HTR -068-341A/A7-A
1,2-HTR -068-341D/B1-B
1,2-HTR -068-341D/B2-B
1 ,2-HTR -068-341D/B3-B
1,2-HTR -068-341D/B4-B
1,2-HTR -068-341D/B5-B
1,2-HTR -068-341D/B6-B
1,2-HTR -068-341D/B7-B
1,2-HTR -068-341H/C1-B
1,2-HTR -068-341H/C2-B
1,2-HTR -068-341H/C3-B
1,2-HTR -068-341H/C4-B
1,2-HTR -068-341H/C5-B
1,2-HTR -068-341H/C6-B
1,2-HTR -068-341F/D1-A
1,2-HTR -068-341F/D2-A
1,2-HTR -068-341F/D3-A
1,2-HTR -068-341F/D4-A
1,2-HTR -068-341F/D5-A
1,2-HTR -068-341F/D6-A

RCS LOOP 1 COOLANT FLOW
RCS LOOP 1 COOLANT FLOW
RCS LOOP 1 COOLANT FLOW
RCS LOOP 2 COOLANT FLOW
RCS LOOP 2 COOLANT FLOW
RCS LOOP 2 COOLANT FLOW
RCS LOOP 3 COOLANT FLOW
RCS LOOP 3 COOLANT FLOW
RCS LOOP 3 COOLANT FLOW
RCS LOOP 4 HOT LEG PRESS.
RCS LP 4 HL AUX CONT RHR I
RCS LP 4 HL AUX CONT RHR I
RCS LP 4 HL AUX CONT RHR I
RCS LP 4 HL AUX CONT RHR I
RCS LOOP 4 COOLANT FLOW
RCS LOOP 4 COOLANT FLOW
RCS LOOP 4 COOLANT FLOW
RCS PRZR LEVEL
RCS PRZR PWR RELIEF VALVE
RCS PRZR PWR RELIEF VALVE
RCS PRZR PRESS
RCS PRZR PRESS
REACTOR VESSEL HEAD VENT I
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR
PRZR

HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER
HEATER

BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP
BACKUP

GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP

IALVE
IALVE
IALVE
VALVE

TEMP
A-A
A-A
A-A
A-A
A-A
A-A
A-A
B-B
B-B
B-B
B-B
B-B
B-B
B-B
C-B
C-B
C-B
C-B
C-B
C-B
D-A
D-A
D-A
D-A
D-A
D-A

Component

INTERLOCK
INTERLOCK
INTERLOCK
INTERLOCK
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Function

1,2-FCV
1,2-HS

2-PT
1,2-FIS
1,2-FT
1,2-FT
1,2-FT
1,2-FT
1,2-HS
1,2-HS
1,2-HS
1,2-HS
1,2-HS
1,2-HS
1,2-ES
1,2-FCV
1,2-ES
1,2-ES
1,2-FCV
1,2-ES
1,2-FCV
1,2-HS

0-HS
O-ES

-070-004
-070-004B
-070-017C
-070-081
-070-081A
-070-081B
-070-081D
-070-081E
-070-087B
-070-089B
-070-090B
-070-130B
-070-131B
-070-133B
-070-134B
-070-139
-070-139B
-070-143B
-070-168
-070-168B
-070-183
-070-183B
-070-206B
-070-111

THERMAL BARRIER BOOSTER PUMP
070-lA-A
070-2A-A
070-1B-B
070-2B-B

MOTOR
THERMAL
THERMAL
THERMAL
THERMAL

BARRIER COOLING
BARRIER COOLING
BARRIER COOLING
BARRIER COOLING

Component

MISC EQUIP HDR INLET VLV
MISC EQUIP HDR INLET VLV SW
CCS HTX B INLET PRESS XMTR
TERM BARRIER SUP HDR FLOW SW PMP ON
THRM BARRIER RET HDR FLOW TRANS
TERM BARRIER RET HDR FLOW TRANS
THRM BARRIER RET HDR FLOW TRANS
TERM BARRIER RET HDR FLOW TRANS
RC PMP TERM BAR RET CONTMNT ISOL VLV SW
RC PMP OIL CLR RET CONTMNT ISOL VLV SW
RC PMP THRM BAR RET CONTMNT ISOL VLV SW
THRM BARR BST PMP B-B MOTOR CONTROL
TERM BARR BST PMP A-Al MOTOR CONTROL
RC PMP THRM BAR CONT ISOL VLV SW
RC PMP THRM BAR CONT ISOL VLV SW
RC PMP OIL CLR HDR CONT ISOL VLV
RCP OIL CLR HDR ISOL VLV
EXCESS LTDN HTX CONT INLET ISOL VLV SW
BA GAS STR EVAP PKG A FLOW CONT VLV
BA GAS STRP EVP PKG A FLOW CONT VLV SW
SAMPLE RX HDR OUTLET VLV
SAMPLE HTX HDR OUTLET VLV SW
COND DEMIN WASTE EVAP BLDG RETURN
AUX WASTE EVAP PKG OUTLET VALVE
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-072-040B
-072-041B
-072-040 (LS)
-072-041 (LS)
-072-044
-072-045

RHR SPRAY RDR A ISOL
RHR SPRAY HDR B ISOL
RBR SPRAY HDR A ISOL
RHR SPRAY HDR B ISOL
CNTMNT SUMP TO HDR A
CNTMNT SUMP TO HDR A

VLV HAND SWITCH
VLV HAND SWITCH
VLV
VLV
FLOW CNT VLV STM LMT SW
FLOW CNT VLV STM LMT SW

Component

1,2-HS
1,2-HS
1,2-FCV
1,2-FCV
1,2-ZS
1,2-ZS
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1 ,2-TS -07 4-043 RR RETURN LINE PIPE BREAK DETECTOR
1,2-TS -074-044 RHR RETURN LINE PIPE BREAK DETECTOR
1,2-TS -074-045 RHR RETURN LINE PIPE BREAK DETECTOR
1,2-TS -074-046 RHR RETURN LINE PIPE BREAK DETECTOR
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1,2-FCV -077-010
1,2-FCV -077-017
1,2-FCV -077-019
1,2-FCV -077-020
1,2-LI -077-410
1,2-LI -077-411

(LS)
(LS)
(LS)
(LS)

RCDT
RCDT
RCDT
RCDT
REAC
REAC

PUMP DISCHARGE VALVE FLOW CONTROL
TO GA FLOW CONTROL
TO VENT HDR FLOW CONTROL
N2 SUPPLY FLOW CONTROL
BLDG AUX FLBEQ DR SUMP LEVEL INDICATOR
BLDG AUX FL8EQ DR SUMP LEVEL INDICATOR

Component
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Component

-07 8-019
-078-020
-078-019A
-078-020B

Function

REFUELING
REFUELING
REFUELING
REFUELING

WATER
WATER
WATER
WATER

PURIFICATION
PURIFICATION
PURIFICATION
PURIFICATION

PUMP
PUMP
PUMP
PUMP

A-A
B-B
A-A
B-B

MOTOR SWITCH
MOTOR SWITCH
MOTOR
MOTOR

0-HS
O-KS
0-MTR
0-MTR
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1,2-FCV -087-017
1,2-HS -087-017B

CHGNG PMP RECIRC VALVE FLOW CONTROL
POSITIVE DISPLACEMENT PUMP RECIRC VALVE

Component
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Component

-090-106A
-090-106B
-090-112A
-090-112B

Function

CNTMT BLDG
CNTMT BLDG
CNTMT BLDG
CNTMT BLDG

LWR COMPT AIR MON PART LO FLOW
LWR COMPT MON IODINE LOW FLOW
UP COMPT MON PART LOW FLOW
UP COMPT MON IODINE LOW FLOW

1,2-FS
1,2-FS
1,2-FS
1,2-FS



I , I

Function

-092-031A(NM-31A)
-092-03 2A( NM-3 2A)
-092-NE31
-092-NE32
-092-NE35
-092-NE36

NEUTRON MON SYS SOURCE RANGE PREAMP
NEUTRON MON SYS SOURCE RANGE PREAMP
SOURCE RANGE DETECTORS
SOURCE RANGE DETECTORS
INTERMEDIATE RANGE DETECTORS
INTERMEDIATE RANGE DETECTORS

Watts Bar Nuclear Plant - NUREG 0588

Category 'C' Component List
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Component

1,2-NM
1,2-NM
1,2-NMB
1, 2-NMB
1,2-NMB
1,2-NMB
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Function

1,2-HTR

1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR

1,2-HTR
1,2-HTR
1,2-HTR

1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR

1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR

1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR

1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR-
1,2-HTR
1,2-HTR
1,2-HTR
1,2-HTR

-268-001
-268-002
-268-003
-268-004
-268-005
-268-006
-268-007
-268-008
-268-009
-268-010
-268-011
-268-012
-268-013
-268-014
-268-015
-268-016
-268-017
-268-018
-268-019
-268-020
-268-021
-268-022
-268-023
-268-024
-268-025
-268-026
-268-027
-268-028
-268-029
-268-030
-268-031
-268-032
-268-033
-268-034
-268-035
-268-036
-268-037
-268-03 8
-268-03 9
-268-040
-268-041
-268-042
-268-043
-268-044
-268-045
-268-046
-268-047
-268-048
-268-049
-268-050
-268-051
-268-052

Component

HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN

HYDROGEN
HYDROGEN
HYDROGEN

HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN

HYDROGEN
HYDROGEN
HYDROGEN

HYDROGEN
HYDROGEN
HYDROGEN

HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN

IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS

IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS

IGNITORS
IGNITORS
IGNITORS

IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS

IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS

IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS

IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
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Component

1,2-HTR -268-053
1,2-HTR -268-054
1,2-HTR -268-055
1,2-HTR -268-056
1,2-HTR -268-057
1,2-HTR -268-058
1,2-HTR -268-059
1,2-HTR -268-060
1,2-HTR -268-061
1,2-HTR -268-062
1,2-HTR -268-063
1,2-HTR -268-064

Function

HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN

IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS
IGNITORS


