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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

VW 3P E.\J)A R Ol CC) k
Calculation No.

o
Revision

Method of design verification (independent review) used (check method used):

1. Design Review _ ____

2. Alternate Calculation
3. Qualification Test

Justification (explain below):

Method 1: In the design review method, justify the technical adequacy of the
calculation and explain how the adequacy was verified (calculation is
similar to another, based on accepted handbook methods, appropriate
sensitivity studies included for confidence, etc.).

Method 2: In the alternate calculation method, identify the pages where the
alternate calculation has been included in the calculation package
'and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of this
calculation and explain.
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

WBPEVAR9olo 1O~ l
Calculation No. Revision

Method of design verification (independent review) used (check methodused):

1. Design Review - _ ___
2. Alternate Calculation
3. Qualification Test

Justification (explain below):

Method 1 In the design review method, justify the technical adequacy -?fthe calculation and explain how the adequacy was verified(calculation is similar to another, based on accepted handbc.--zmethods, appropriate sensitivity studies included forconfidence, etc.).

Method 2: In the alternate calculation method, identify the pages whertthe alternate calculation has been included in the calculaitenpackage and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documentedsource(s) where testing adequately demonstrates the adequacyof this calculation' and explain.

Design Verifier Date
(Independent Reviewer)
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* CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

Wf3PEYARqoor Qc'6
Calculation No.

2.
Revi sion

Method of design verification (independent review) used (check methodused):

Design Review
Alternate Calculation
Qualification Test

V

Justification (explain below):

In the design review method, justify the technical adequacy (-!fthe calculation and explain how the adequacy was verified(calculation is similar to another, based on accepted handbc-.:methods, appropriate sensitivity studies included forconfidence, etc.).

In the alternate calculation method, identify the pages wheycthe alternate calculation has been included in the calculatepackage and explain why this method is adequate.

In the qualification test method, identify the QA documentedsource(s) where testing adequately demonstrates the adequacyof this calculation and explain.
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

W8PEVARqooIoo6
Calculation No. Revi sion

Method of design verification (Independent review) used (check method
used):

2.
2.
3.

Design Review
Alternate Calculation
Qualification Test

Justification (explain below):

Method 1: In the design review method, justify the technical adequacy o.f
the calculation and explain how the adequacy was verified
(calculation is similar to another, based on accepted handbook
methods, appropriate sensitivity studies included for
confidence, etc.).

Method 2: In the alternate calculation method, identify the pages where
the alternate calculation has been included in the calculation
package and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy
of this calculation and explain.
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

WBPEVAR9001006
Calculation No.

4
Revision

Method of design verification (independent review) used (check method used):

x1. Design Review
2. Alternate Calculation
3, Qualification Test

Justification (explain below):

Method 1:

Method 2:

Method 3:

In the design review method, justify the technical adequacy of
the calculation and explain how the adequacy was verified
(calculation is similar to another, based on accepted handbook
methods, appropriate sensitivity studies included for confidence,
etc.).

In the alternate calculation method, identify the pages where the
alternate calculation has been included in the calculation
package and explain why this method is adequate.

In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of
this calculation and explain.

Design verification has been performed by the design review method in
accordance with the guidelines set forth by proiect procedure E-76-TVA.

sign Vi e;
(Independent Reviewer)

Date
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CAI.CULATION DESIGN VERIFICATION (INDEPENDENT REVIE'W) FORM

W6PEVA~qOOIOCG
Calculation No. '

5
Revi sion

Method of design verification (independent review) used (check method used):

Design Review
Alternate Calculation
Qualification Test

/

Justification (explain below):

Method 1: in the design review method, justify the technica! adequacy of the
calculation and explain how the adequacy -ae vecified (calculation is
similar to another, based on accepted handbook methods, appropriate
sensitivity studies included for confidence, etc.).

MDetcd .c:

Method 3:

7n the alternate calculat ion methiod, .e-:.f; tv Ie -a es whe-e the
alternate calculation has been incuced in ;he calzu ation pac.a-e
and explain why this method is adequate.

In the qualification test method, idencify the QA docuented
source(s) where testi ng adeauazelv dencnscrar-s the adecuacv of this
calculation and explain.
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

WBPEVAR9001006
Calculation No.

R i io
Revision

Method of design verification (independent review) used (check method used):

1. Design Review
2. Alternate Calculation
3. Qualification Test

Justification (explain below):

Method 1:

Method 2:

Method 3:

x
NRP

In the design review method, justify the technical adequacy of
the calculation and explain how the adequacy was verified
(calculation is similar to another, based on accepted handbook
methods, appropriate sensitivity studies included for confidence,
etc.).

In the alternate calculation method, identify the pages where the
alternate calculation has been included in the calculation
package and explain why this method is adequate.

In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of
this calculation and explain.

resign verification has been Performed by the design review method in
accordance with the guidelines set forth bV Droject Drocedure E-76-TVA.

______ ______ _____ ______ ___ C/ 2 4'1
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(Independent Reviewer)
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIFW) FORM
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Calculation No.' Revision

Method of design verification (independent review) used (check method used?)

I. oesign Review _

2. Alterndtg Calculation

3. Qualification Test

Justification (explain below):

ffethod l: In the design review method, justify the technical adequacy of the

calculation and exp lain how the adequacy was verified (calculation is

similar to another, based on accepted handbook methods, appropriate

sensitivity studies included for confidence, etc.).

. th-od 2: In the alternate cal'uia ion meth od, iden: f:- te paes $nhere the

alternate calculation has been included in the calculation package

and explain why this method is adequate.

fethod 3: In the qualification test method, identify the QA documented

source(s) where testing adequately demonstc-ates the adequacy of this

calculation and explain.
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

WBPEVAR9001006
Calculation No.

8
Revision

Method of design verification (independent review) used (check method used):

1. Design Review
2. Alternate Calculation
3. Qualification Test

Justification (explain below):

Method 1:

Method 2:

Method 3:

*

NR
NR

In the design review method, justify the technical adequacy of
the calculation and explain how the adequacy was verified
(calculation is similar to another, based on accepted handbook
methods, appropriate sensitivity studies included for confidence,
etc.).

In the alternate calculation method, identify the pages where the
alternate calculation has been included in the calculation
package and explain why this method is adequate.

In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of
this calculation and explain.

* Design verification has been performed by the design review method in
accordance with the guidelines set forth by project procedure E-76-TVA.

Design Verifier
(Independent Reviewer)

Date
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

WBPEVAR9001006
Calculation No.

9
Revision

Method of design verification (independent review) used (check method used):

1. Design Review
2. Alternate Calculation
3. Qualification Test

Justification (explain below):

Method 1:

Method 2:

Method 3:

X
NR
NR

In the design review method, justify the technical adequacy of
the calculation and explain how the adequacy was verified
(calculation is similar to another, based on accepted handbook
methods, appropriate sensitivity studies included for confidence,
etc.).

In the alternate calculation method, identify the pages where the
alternate calculation has been included in the calculation
package and explain why this method is adequate.

In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of
this calculation and explain.

Design verification has been performed by the design review method in accordance
with the guidelines set forth by Drolect procedure E-76-TVA.

Design-~r fi eer
(Independent Reviewer)
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM 3 i;

WBPEVAR9001006
Calculation No.

10
Revision

Method of design verification (independent review) used (check method used):

1. Design Review
2. Alternate Calculation
3. Qualification Test

Justification (explain below):

Method 1:

Method 2:

*

NR
-NR

In the design review method, justify the technical adequacy of
the calculation and explain how the adequacy was verified
(calculation is similar to another, based on accepted handbook
methods, appropriate sensitivity studies included for confidence,
etc.).

In the alternate calculation method, identify the pages where the
alternate calculation has been included in the calculation
package and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of
this calculation and explain.

* Design verification has been performed by the d-.sign review method in
accordance with the guidelines set forth by Proiect procedure E-76-TVA.

Design

Veri fir -- + -D Wa
LVerifier Date

(Independent Reviewer)
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

WBPEVAR9001006
Calculation No.

11
Revision

Method of design verification (independent review) used (check method used):

1. Design Review
2. Alternate Calculation
3. Qualification Test

Justification (explain below):

*

NR
NR

In the design review method, justify the technical adequacy of
the calculation and explain how the adequacy was verified
(calculation is similar to another, based on accepted handbook
methods, appropriate sensitivity studies included for confidence,
etc.).

In the alternate calculation method, identify the pages where the
alternate calculation has been included in the calculation
package and explain why this method is adequate.

In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of
this calculation and explain.

* Design verification has been Performed by the design review method in
accordance with the guidelines set forth by Project procedure E-76-TVA.

Design Verifier
(Independent Reviewer)

Date
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FSAR COMPLIANCE REVIEW

Ro: This FSAR review has been performed to comply with PM87-31 (EEB), JR
FSAR Compliance.

FSAR Section 8.3.1.4.3, Appendix 8C, and Appendix 8E were
reviewed.

This calculation and the FSAR are in compliance with the
following notations:

Section 8.3.1.4.3
Revision of this section is suggested to remove the references to
specific numbers of associated circuits and their protective
devices. This calculation along with the other associated circuit
calculations will adequately encompass the circuits and their
protective devices. Specific numbers shown in the FSAR serve no
useful purpose and would require revision due to the corrective
actions based on the calculationts) results.

This section requires revision to note that in addition reviewing
Non-Class lE cables routed in nondivisional trays that Non-Class
lE cables routed in conduits were also included in this
calculation. This change would be dependent upon TVA's position
concerning cables routed in dedicated conduits and the
requirement to periodically test the protective devices.

Appendix 8C
This section should be removed. The methodology of calculating
fault currents is adequately addressed in the appropriate TVA
calculations.-

RI: FSAR SECrIoP4s a. 3.1. 4. 3, APP. SC, & APP. SE WERE REVIEWED. NO DISCREPANCi8C |RI
WERE NOTED.

Ra: FSAR SECTIONS 8.3.I.1.3, APPP. & BdE wEriE REVIEWED. NO DLSCREPANCIEr NOTED. IR
R3: FSA S SECTIONS 8.3.1 .t.3,APP. SC& E WSCWRE ReVIEWED.NO DISCREPANCIES NOTED. TR3

2+ Fe't'C-Cicn'j 'J l Li 3, tAp~~ -,( 34- St E- REvIECtr-N. CI' j'S(tAc'~-o ts inti-1 i 'j Af .S ~ - ~T
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The following FSAR sections have been reviewed:
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RESULTS OF REVIEW

This Calculation is (X)
identified above.
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1.0 PURPOSE & SCOPE

IEEE Standard 384-1974 which has been endorsed by the NRC in
Regulatory Guide 1.75 requires that all Non-Class IE associ-
ated circuits comply with one of the following:

1. They shall be uniquely identified as such and shall
remain with or be separated the same as those Class lE
circuits with which they are associated.

2. They shall be in accordance with the above (1) from the
Class 1E circuit to and including an isolation device.
Beyond the isolation device the circuit is treated as a
Non-Class lE associated circuit provided it does not
again become associated with a Class lE circuit.

3. Associated circuits shall be analyzed or tested to
demonstrate that the Class lE circuits are not degraded
below an acceptable level.

In addition, Non-Class lE circuits shall be separated from
the Class lE and associated circuits by a minimum
separation distance. If the minimum separation distance is
not maintained, the Non-Class lE circuits must be analyzed
to demonstrate that the Class lE circuits are not degraded
below an acceptable level.

Since Watts Bar does not meet criteria 1 or 2 for associated
circuits, or the minimum separation criteria for Non-Class
lE circuits, this calculation will analyze all Non-Class lE
and Associated circuits (120VAC & 25OVDC) which could
interface with a Category 1 structure to verify that Class
lE circuits are not degraded.

Also, since this calculation will examine cabl's to ensure
that insulation damage does not occur it will also verify
that the cable will not ignite therefore satisfying
Appendix R concerns for Type III associated circuits within
the scope of this calculation.

The circuits-will be considered adequately protected if the
cables are prevented from reaching thermal damage by any one
of the following device schemes

1. A single circuit breaker periodically tested
2. Two breakers in series
3. A circuit breaker and fuse in series
4. A single fuse
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Since the minimum separation criteria between Class lE and
individual Non-Class lE and associated circuits could not be
verified without extensive analysis a less complex approach
is required. This calculation will encompass all 120VAC and
25OVDC Non-Class lE circuits which could possibly become
associated or fail to meet the minimum separation criteria.

2.0 ASSUMPTIONS

2.1 It is assumed that the manufacturer's time-current plots I
for the various protective devices utilized in this
analysis adequately represent the devices installed X
since some variance between the manufacturer's standard
curves and equipment supplied on TVA contracts could
exist. Ti1 is AN UNVEfiFIE9 A33U*PTiCv.

2.2 Many of the circuits in Appendix B identify only the
first cable connected to the protective device. For
those circuits where the first cable does not terminate
at the end device it is assumed that the conductor size
of any additional cables does not decrease. y
T119zI AN U?!VERIFIrE) ASSUMPTI-N.

2.3 Bussman KAZ actuators will be replaced per Ref.-9-4--3.'i
T-IS - *i UNVEflRFiBD AtsOI f --w9 .I*

2. PROTECTIVE DEVICES ARE QUALIFIED FOR THE ENVIRONM1ENT THEY RR
ARC LOCATED IN. WiIiS !, Ali UNVI E~iFiLa A-S;@T, . (O--Z7-RC

3.0 SOURCES OF DESIGN INPUT / REFERENCES . OZ'?-B,?RQ

3.1 Regulatory Guide. 1.75, Rev. 2

3.2 IEEE Standard 384-1974

3.3 Watts Bar Design Criteria WB-DC-30-5, Rev.3,
(B26880713055)

3.4 Walkdowfi- data for Non-Class lE Equipment,
(B26900201400)

3.5 Computerized Cable Routing System (CCRS)

3.6 Numerous TVA As Designed drawings and manufacturer
drawings were utilized in this analysis and are noted
were applicable in Appendix A thru E.
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3.7 SKM Systems Analysis, Inc. Computer Aided Plotting
for Time Overcurrent Reporting (CAPTOR), 'ersion
2.1, Electrical Engineering Computer Software

3.8 Watts Bar Nuclear Plant Safety Evaluation Report

3.9 Design Change Notice No. P-03386-B (BX690030acl20 |RS

3.10 UL Standard 469, Molded-Case Circuit Breaker.
Circuit Breaker Enclosures

3.11 TVA Electrical Design Standard DS-EI2.6.3, Rev. 1

3.12 TVA Electrical Design Standard DS-E12.6.2, Rev. 0

4.0 DESIGN INPUT DATA

The Design input data consists of the data sources and
references listed in Section 3.0.

5.0 JUSTIFICATION OF ASSUMPTIONS

5.1 The assumption (2.1) that the manufacturer's time-
current plots for various protective devices
adequately represents the variance between the
manufacture's standard curves and equipment
supplied on TVA contracts is justified because the
manufacture's time-current plots utilized are for
the manufacturer and model number of the device.
Variations in equipment characteristics are
generally accounted for in the operating band
shown or, the time-current plots. In addition
the margin included in the 'lotE, most cases
analyzed have considerable margin between theS
protective device characteristic and the short
time heating limits.

In those cases where the protective device
characteristic is in close proximity to the short
time heating limit, the following *conditionc vc:!J
have to occur simultaneously to have a pot tt1
for cable damage: (1) the cable would have to e
loaded to its maximum limit, (2) the ambient
temperature would have to be at its maximum valu.e,
(3) the installed configuration (i.e., raceway *e'
fill, fire barriers, etc.) would have to be in tne
most limiting condition, (4) the protective device
would have to operate outside
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its maximum tolerance and (5) the maqnitude of the
fault current would have to be coincident '.-)ith
the region of proximity. Therefore, the
probability of cable damage is neclicible.

5.3 Not Applicable.

5.> The assumption (3.3) that Bussman HA 7 actvators
will be replaced may be removed upon
implementation of DCN #P-03388-B to replace the
KAZ actuators which are unsuitable for their
intended use.

5.4 The assumption (2.4) that protective devices are
qualified for the environment they are located in
may be removed upon implementation of open item #1
(punchlist item number BKRA-002-006) of EQ binder
#WBNEQ-BKRA-002 Rev. 2. This requires that all
breakers in the EQ binder be replaced or an
analysis demonstrating that non-lE cables that are
associated with 1E cables are protected by
breakers located in mild environments.

6.0 METHODOLOGY

6.1 IDENTIFICATION OF NON-CLASS 1E PROTECTIVE DEVICES

The identification of all Non-Class 'E Protective
devices for cables that could tec--.me i.ci -
ro,,td Fnear a Class 1- -able jas ;e-<
walkdown (Ref. -. 3).

For each board the different types of devices were
then identified and are shown in Appendix A.

Time-curre-nt plots were developed for each device
t me and rat nro show'nq both the i : -

id the ort time eit 1 5 t . !.!:-

-able sizes. Each plot will show the niin mum
conductor size -ehich may be used wit~ h C

(See Appendix C).
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For those devices which protect a number 14 AWG with 75C
insulation, no further analysis is required since any
smaller conductor size is not permitted (Ref. 3.3).

For those devices that will not protect the minimum size
cable, further analysis is required and was accomplished
as follows.

Each device which required further analysis is tabulated
in Appendix 8. Th4.s listing will identify (iL- board)

1. The device curve number from Appendix C
2. Cable(s) protected by the device (See Sec. .2)
3. The cable size and Mark No., from CCRS (Ref. 3.5)
4. Applicable notes and/or references

By comparison of the cable data shown and the minimum
acceptable cable for the device it was determined
whether the circuit passed or failed and noted in the
appropriate block.

Protective devices for which a time-current plot could
not be determined, the circuit was considered FAIL"
except for small devices (ie. fuses rated 10A or less).
Justification for this exception is based on the fact
that none of the 10A fuses where a plot was available
failed to protect the minimum cable size.

Later conf irmation of the device documentation may
result in a change to "PASS".

Refer to Appendix F for clarification of how concerns
identified in PIRWENEEB8659 and PIRW8NEEB8662 were R3
addressed in this calculation.

6.29 LIGHTING CIRCUITS

For l ighting circuits the minimum conductor size is
12 AWG (Ref. 3.3). A review of the protective devices
for l ighting cabinets indicate that the majority of the
circuit breakers are 15A & 20A (Appendix C - CURVES a
22). The curves verify that the devices will provide

adequate protection for this size wire. Therefore, only
lighting circuits with protective devices larger than
2 0A requ i re f ur ther ana l ys i s .
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An examination of interfaces between the Category 1 and
non-siesmic areas show that there are no lighting
circuits that originate in the Turbine, Service, or
Office buildings and subsequently enter a Category 1
area. Therefore, no further analysis is required for
circuits originating in these areas.

6.3 KAZ ACTUATORS

Panels containing Bussman Type KAZ actuators do not
require analysis since the actuators are being replaced
with Bussman Type FLAS-5 fuses (Ref 3.9 & Section 2.3)
and will provide adequate cable protection (Appendix C,
Curve No. 108).

6.4 SHORT CIRCUIT ANALYSIS

Analyses to determine the adequacy of protective devices
short circuit current interrupting ability are presented

-in Appendix D and E.
6.5 See Page lOA.

7.0 GRAPHICS

Graphics for this calculation consists of the time-current
plots described earlier and shown in Appendix C.

The plots were generated using computer software (Ref. 3.7)
Each curve was checked (except as noted in Appendix C) using
manufacturer's published curves for the protective device
for accuracy. Minor deviations not adversely affecting the
results of this calculation were ignored.

8.0 SUMMARY OF RESULTS

The result of this analysis is that the Non-Class lE cables
within the scope previously outlined have been determined to
either pass or fail as indicated in Appendix B or Arredi!: 9. | 7:X

f ~ r:

-z 19 -!

R % % 1 af -I--i:-

I aC
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6.5 CABLE TEMPERATURE RATINGS

Cable temperature ratings used in this analysis are
obtained using DS-E12.6.3, "Ampacity Table 1, 2 and 3
for Auxiliary and Control Power Cables". In the event
cable mark numbers are not listed, DS-E12.1.13, "Class
IE Cable ODs and Weights" or DS-E12.1.14, "Class NC
Cable ODs and Weights", is used to determine the cable R5
construction type code for the cable being evaluated.
A cable with the identical construction type code is
then found in DS-E12.6.3 and the corresponding
temperature rating is used to complete the circuit
evaluation.

. 4.

,.,"
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9.0 CONCLUSION

For those circuits identified as "PASS" in Appendix B the
protective device installed will provide adequate cable
protection against thermal damage. For those cases where
full coordination between the cable damage curve and the
breaker instantaneous trip curve cannot be attained, credit
is taken for UL Standard 489 (Ref 'sgowzVa~t the
cables are adequately protected against short circuits up to
the breaker interrupting rating. It is therefore
demonstrated that:

1. Non-Class lE circuits will not degrade a Class IE or
associated circuit

2. Associated circuits will not degrade a Class 1E circuit

For those circuits identified in Appendix B as "FAIL":

1. Corrective action must be taken to adequately protect
the cable(s) identified.

OR
2. Further evaluation must be made to assure that the

cable(s) meet the minimum separation requirements.

Determination of specific protective devices that will
require periodic testing will be performed in a later
revision to this calculation and the appropriate documents
revised (Design drawings, Technical Specifications, etc) as
described in the FSAR and noted in the Safety Evaluation
Report.

Refer to Appendix D and E for conclusions of short circuit
analyses.

10.0 APPENDIXES AND ATTACHMENTS

See Table of Contents.
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CALCULATION WBPEVAR9001006 SHEET BBH1

APPENDIX B

Prepared by: Date: //-k=7
Checked by:' Date:

Note:

Circuit fed from compartment 5CI of board O-MCC-220-1 contains cable PL1597
(mark number WHB) which has a insulation temperature rating of 75 degrees C
(DS E12.6.3). The primary protective device for this circuit is a 15A
circuit breaker (curve 46). The 15A breaker on curve 46 does not protect a
14AWG cable rated at 75 degrees C. However, the failure of this cable will
not degrade Class IE safety related cables or equipment since they are
located entirely in the turbine building (non-category I structure).
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APPENDIX B

Prepared D ie noz& Datei8 L0
Checked L,41zmAAIDate /ziA/1o

Note:

Circuit fed from compartment 102 of board 0-BD-227-3 contains cables 1R1582,
1R1584 (MK# WHB-l), 1R1586 thru lR1592 (MK# WHB-1), and 1R1640 (MK# WHH-1),
which have an insulation temperature rating of 90 degrees C (DS E12.6.3). The
primary protective device for this circuit is a 20A circuit breaker (Curve
51). The 20A breaker on curve 51 does not protect a #14 AWG cable rated at 90
degrees C. However, the failure of these cables will not degrade Class lE
safety related cables or equipment since they are located entirely in the
Turbine Building (non-category I structure).
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WBPEVAR9001006 Sheet BlUt81

APPENDIX B

Preparedp atesiAA/
Checked ate C;/X/9Lz

Note:

The primary protective device for this circuit is a 20A circuit
breaker (WFB20, curve 51). This device inherently protects a #12
cable. A review of this circuit identified #14 AWO cables
daisey-chained off the primary #10 cable. These #14 cables fail the

daisey-chain evaluation. However, the failure of these cables will

not degrade Class lE safety-related cables or equipment since they are
located entirely in the Turbine Building.
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WBPEVAR9001006 Sheet B14 AAs
APPENDIX B

Prepared C , Date 3 |
Checked DCQDa Date9 L . /

Note:

Circuit fed from compartment A7/1 of board 1-BD-203-A contains cables 1PL137

(MK# WHG) and 1PL138 (MK# WHD), which have an insulation temperature rating 
of

75 degrees C (DS E12.6.3). The primary protective device for this circuit is a

30A circuit breaker (Curve 52). The 30A breaker on curve 52 does not protect a

#14 AWG cable rated at 75 degrees C. However, the failure of these cables will

not degrade Class lE safety related cables or equipment since they are 
located

entirely in the Turbine Building (non-category I structure).
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CALCULATION WBPEVAR9001006 . SHEET B14A2

APPENDIX B

Prepared by:& W Date: //~>-9'
Checked by: Date:

Note:

Circuit fed from compartment A7/1 of board 1-BD-203-A contains cable IPL136
(mark number WHG) which has a insulation temperature rating of 75 degrees C
(SS-E25.013). The primary protective device for this circuit is a 30A
circuit breaker (curve 52). The 30A breaker on curve 52 does not protect a
14AWG cable rated at 75 degrees C. However, the failure of this cable will
not degrade Class IE safety related cables or equipment since they are
located entirely in the turbine building (non-category I structure).
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Note:

Circuit fed from compartment 19 of board 1-BD-237-A contains cables lM181 thru

iMi85 (mark number WHB), which have An insulation temperature rating of 75

degrees C (DS E12.6.3). The primary protective device for this circuit is a

15A circuit breaker (Curve 21). The 15A breaker on curve 21 does not protect a

#14 AWG cable rated at 75 degrees C. However, the failure of these cables will

not degrade Class lE safety related cables or equipment since they are located

entirely in the Turbine Building (non-category I structure).
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CALCULATION WBPEVAR9001006 - SHEET B37B

APPENDIX B

Prepared by: Date: _____

Checked by:' Date:

Note:

Circuit fed from compartment 26 of board 1-BD-237-P contain cables 1MI681,
1M1682, 1M1683, 1M1684, 1M1685, 1M1687, 1M1688, IM1689 and 1I690 which are
2/C #18 cables and which are assumed to fail. However, the failure of
these cables will not degrade Class IE safety related cables or equipment
since they are located entirely in the turbine building (non-category I
structure).
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CALCULATION WBPEVAR9001006 SHEET B38A

APPENDIX B

Prepared by: ,_• ±42Date: //--9,/
Checked by: Date:

Note:

Circuit fed from compartment 10 of board 1-BD-237-B contain cables 1V8554
and 1V8555 (mark number WGB) which has a insulation temperature rating of
75 degrees C (DS E12.6.3). The primary protective device for this circuit
is5a 20A circuit breaker (curve 22). The 20A breaker on curve 22 does not
protect a 12AWG cable rated at 75 degrees C. However, the failure of these
cables will not degrade Class IE safety related cables or equipment since
they are located entirely in the turbine building (non-category I
structure).
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APPENDIX B

Prepared ate i-1A4 ' 9
Checked C ate 4 -25-i/

Note:

Circuit 2R1525 contains cables with a mark number of WHB, which has a

insulation temperature rating of 75 C (DS E12.6.3). The primary

protective device for this circuit 'is a 15A circuit breaker (Curve 21).

The 15A fuse on curve 21 does not protect a #14 AWG cable rated at 75 C.

However, the failure of these cables will not degrade Class lE safety

related cables or, equipment since they are located entirely in the Turbine

Building (non-category I structure).
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APPENDIX B

Prepared atef/9/

Check ate 2-/,-?/

Note:

Circuit fed from compartment 13 of board 1-BD-237-M7 contains cable SG12 (mark
number WHB), which has a insulation temperature rating of 75 degrees C (DS
E12.6.3). The primary protective device for this circuit is a 15A circuit
breaker (Curve 10). The 15A breaker on curve 10 does not protect a #14 AWG
cable rated at 75 degrees C. However, the failure of these cables will not
degrade Class lE safety related cables or equipment since they are located
entirely in the Turbine Building (non-category I structure).

3483q
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APPENDIX B

Prepared Datel-/gt9/
< lChecke ate 72-Ao-9

Note:

Circuit fed from compartment 22 of board 1-BD-237-M7 contains cables 1V8745 and
lV8750 (mark number WHB), which have an insulation temperature rating of 75
degrees C (DS E12.6.3). The primary protective device for this circuit is a
15A circuit breaker (Curve 10). The 15A breaker on curve 10 does not protect a
#14 AWG cable rated at 75 degrees C. However, the failure of these cables will
not degrade Class lE safety related cables or equipment since they are located
entirely in the Turbine Building (non-category I structure).
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APPENDIX B

Prepare.A Date____
Check Date 7-i&-2/

Note:

Circuit fed from compartment 25 of board 1-BD-237-M7 contains cables lV9500

thru lV9506, and lV9508 thru lV9516 (mark number WHB), which have an insulation

temperature rating of 75 degrees C (DS E11.6.3). The primary protective device

for this circuit is a 15A circuit breaker (Curve 10). The 15A breaker on curve

10 does not protect a #14 AWG cable rated at 75 degrees C. However, the

failure of these cables will not degrade Class lE safety related cables or

equipment since they are located entirely in the Turbine Building (non-category

I structure).

3483q
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APPENDIX B

Prepared I a - -f /.
Checked- 0 ELGLf Date 9-10-9-1

Note:

Circuit fed from compartment 6 of board 1-BD-237-M7 contains cable lG641
(mark number WGD), which has a insulation temperature rating of 75
degrees C (DS E12.6.3). The primary protective device for this circuit is

a 15A circuit breaker (Curve 8). The 15A breaker on curve 8 does not

protect a #12 AWG cable rated at 75 degrees C. However, the failure of

these cables will not degrade Class lE safety related cables or equipment

since they are located entirely in the Turbine Building (non-category I

structure).

3483q
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APPENDIX B

Preparedly~,-~' Date 7fs
Checke ~1k4A&; Dat ejAn.P-/O - 9

Note:

Circuit fed from compartment 6 of board 1-BD-237-M7 contains cable 1G64Z

(mark numberv.e-s), which has a insulation temperature rating of qo

degrees C (DS E12.6.3). The primary protective device for this circuit is

a 15A circuit breaker (Curve 8). The 15A breaker on curve 8 does not

protect a #14 AWG cable rated at So degrees C. However, the failure of

these cables will not degrade Class lE safety related cables or equipment

since they are located entirely in the Turbine Building (non-category I

structure).
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WBPEVAR9001006 Sheet B45PO.1

ArPENDIX B

Prepared6  A4 Date_______
Checked Shn I Date2X-L4-I/

Note:

Circuit fed from compartment24 of board 1-BD-237-M7 contains cable FMlIg ,MIH

(mark number WHC), which has a insulation temperature rating of 75

degrees C (DS E12.6.3). The primary protective device for this circuit is

a 15A circuit breaker (Curvedo). The 15A breaker on curve 10does not

protect a #14 AWG cable rated at 75 degrees C. However, the failure of

these cables will not degrade Class lE safety related cables or equipment

since they are located entirely in the Turbine Building (non-category I

structure).
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Prepare Date -30-1
Checke L ~ ~ ate,5 /?

Note:

Circuit fed from compartment 25 of board 2-BD-237-M7 contains cables 2V9500
thru 2V9506, and 2V9508 thru 2V9516 (mark number WHB), which have an insulation
temperature rating of 75 degrees C (DS E12.6.3). The primary protective device

for this circuit is a 15A circuit breaker (Curve 10). The 15A breaker on curve
10 does not protect a #14 AWG cable rated at 75 degrees C. However, the
failure of these cables will not degrade Class lE safety related cables or
equipment since they are located entirely in the Turbine Building (non-category
I structure).
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CALCULATION WBPEVAR9001006 SHEET B53C1

APPENDIX B

Prepared by: 9JDate: //- J-/

Checked by: Date:

Note:

Cables FBT1020, FBT1021, FBT1022, FBT1024, FBT1025, FBT1026, FBT1028,
FBT1030, FBT1032, FBT1036 and FBT1040 are Daisy Chain Circuits from Breaker
8 of O-DBD-239-6. The primary protective device for these circuits is a
30A circuit breaker (Curve 37). The 30A breaker on Curve 37 does not
protect a 12 AWG cable rated at 75 degrees C. However, the failure of
these cables will not degrade Class IE safety related cables or equipment
since they are located entirely in the Switchyard area (non-category I).



. WS5 VP- 9 0 0 I 0Q0c

-K-

'0 s

APPEN5iX r E7F___.
,ZE4?p< __ ____ __I_ x L2

LIA a. g. PLan i~f:

D . 4 _ _ _ _ _ _ _



CALCULATION WBPEVAR9001006 SHEET B53Di

APPENDIX B

Prepared by: -, l-A- Date: //~Ze/
Checked by: Date:

Note:

Cables FBT2020, FBT2021, FBT2022, FBT2024, FBT2025, FBT2026, FBT2028,
FBT2030, FBT2032, FBT2036 and FBT2040 are Daisy Chain Circuits from Breaker
9 of O-DBD-239-6. The primary protective device for these circuits is a
30P circuit breaker (Curve 37). The 30P breaker on Curve 37 does not
protect a 12 AWG cable rated at 75 degrees C. However, the failure of
these cables will not degrade Class IE safety related cables or equipment
since they are located entirely in the Switchyard area (non-category I).
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CALCULATION WBPEVAR9001006 SHEET B53E1

APPENDIX B

Prepared by:/j AA Date: //1- 7-

C~hecked by:' Date:

Note:

Cables TBT40, TBT41, TBT42, TBT44, TBT45, TBT46, TBT48, TBT49, TBT50,
TBT52, TBT56 and TBT60 are Daisy Chain Circuits from Breaker 17 of O-DBD-
239-6. The primary protective device for these circuits is a 30A circuit
breaker (Curve 37). The 30A breaker on Curve 37 does not protect a 12 AWG
cable rated at 75 degrees C. However, the failure of these cables will not
degrade Class IE safety related cables or equipment since they are located
entirely in the Switchyard area (non-category I).
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WBPEVAR9001006 Sheet B54A1
APPENDIX B

Prepared 46Ž Dateq-v-q/
-Checked .EU',/,~Date9--5--9

Note:

Circuit fed from compartment 202 of board 0-BD-239-1 contains cable 2B292 (mark
number WJH), which has a insulation temperature rating of 90 degrees C (DS
E12.6.3). The primary protective device for this circuit is a 400A circuit
breaker (Curve 45). The 400A breaker on curve 45 does not protect a #12 AWG
cable rated at 90 degrees C. However, the failure of these cables will not
degrade Class lE safety related cables or equipment since they are located
entirely in the Turbine Building (non-category I structure).

3483q



VW e P.5-\/pss 9 0 100 0o

psal:I I; fj?>P -1 9 \1

I ]_
. I

0
'3Ii I lV I

\Jp2

APPEN DIX B

Li-I P. L. k7 D 2Y,

SEE J $A4B

. X7 &- E s :/ 9 I

2. - 3. _

C o _ _ _ _ _ _

I



WBPEVAR9001006 A B Sheet B54

A.PPEND.IX B

PreparedD ate 7-/t -
Chec keeate 92-/(a-4V

Note:

Circuit fed from compartment 211 of board 
o-BD-239-1 contains cable 2B280 (mark

number WJH), which has a insulation temperature rating of 90 degrees C (DS

E12.6.3). The primary protective device for this circuit is a 150A circuit

breaker (Curve 42). The 150A breaker on curve 42 does not protect a 
#12 AWG

cable rated at 90 degrees C. However, the failure of these cables will not

degrade Class lE safety related cables or equipment since they 
are located

entirely in the Turbine Building (non-category I structure).
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APPENDIX B

Prepared' Date '-/i5-91
Checke Date 2-/16P-

Note:

Circuit fed from compartment 212 of board' 0-BD-239-1 contains cable 1B280 (mark

number WJH), which has a insulation temperature rating of 90 degrees C (DS

E12.6.3). The primary protective device for this circuit is a 150A circuit

breaker (Curve 42). The 150A breaker on curve 42 does not protect a #12 AWG

cable rated at 90 degrees C. However, the failure of these cables will not

degrade Class lE safety related cables or equipment since they are located

entirely in the Turbine Building (non-category I structure).
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Prepare Date -7 ~ 9 l
Checke Date2-14 -

Note:

Circuit fed from compartment 201 of board 0-BD-239-2 contains cable 1B292
(mark number WJH), which has a insulation temperature rating of 75 degrees
C (DS E12.6.3). The primary protective device for this circuit is a 400
Amp. circuit breaker (Curve 45). The 400 Amp. breaker on curve 45 does
not protect a #12 AWG cable rated at 75 degrees C. However, the failure
of these cables will not degrade Class lE safety related cables or
equipment since they are located entirely in the Turbine Building
(non-category I structure).
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CALCULATION WBPEVAR9001006 SHEET B65B

APPENDIX B

Prepared by: , ~ Date: //Zv-9,
Checked by: Date:

Note:

Circuit fed from Breaker 2 of 1-BD-242-1 contains cable; IRM1 which is
protected by a 30A circcuit breaker (curve 28) and 30P fuses (curve 78).
Cable 1RM2 (Mark No. WPB) is Daisy Chain circuit from cable IRM1. The 30A
circuit breaker does not portect cable 1RM2 (12 AWG). However, the 30A
fuses (AT-DE-30R) per trip curve 78 will protect a 12 AWG cable mark WPB
which has an insulation temperature rating of 125 degrees C.
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CALCULATION WBPEVAR9001006 SHEET B66D

APPENDIX B

Prepared by . Date: ///Z9/
Checked by: Date:

Note:

Circuit fed from Breaker 2 of 2-BD-242-1 contains cable 2RM1 which is
protected by a 30A circcuit breaker (curve 28) and 30P fuses (curve 78).
Cable 2RM2 (Mark No. WPB) is Daisy Chain circuit from cable 2RM1. The 30A
circuit breaker does not portect cable 1RM2 (12 AWG). However, the 30A
fuses (AT-DE-30R) per trip curve 78 will protect a 12 AWG cable mark WPB
which has an insulation temperature rating of 125 degrees C.
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CALCULATION WBPEVAR9001 06

APPENDIX B

Prepared by:RIIA(Z Date: I__9
Checked by:' Date:

Note:

The primary protective device for each circuit of cables IC520, 1C523,
1C1180, 2C520, 2C521, 2C522 and 2C523 is a Bryant Breaker BR type
(curve 113). A review of this circuit based on walkdown data for non-
class 1E equipment (RIMS B26900201400) and cable CCRS verifies the breaker
to be BR type and the cable to be #12 (Mark No. WLC) which have an
insulation temperature rating of 90 degrees C (DS-E12.6.3). This
protective device inherently protects a #12 cable at 90 degrees C.
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APPENDIXB

Prepare -iate /

Checked Daate~

Note:

Circuit fed from compartment 2C7 of board 2-BD-201-C/4 contains cable 2PP235
(mark number WGG), which has a insulation temperature rating of,75. degrees C
(DS E12.6.3). The primary protective device for this circuit is' a Relian .ce1
type KON 15. The manufacturers time/current curve for this fusetcould-not ,beý*
obtained. However, the failure of these cables will not'degrade Class ..lE
safety related cables or equipment since they are located entirely *in the:
Turbine Building (non-category I structure).
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Indivducily Mounied Units, Tfyp' AY. P)
600 Volts, 60 Mx, A-4; or 250 Volts D.-c , 3-phase May 30, 1972

IPsol. 80149.4)(FPoto 90240221 -I 8fe 01 71 S0?

Fig. I-. Type AX-25 ded.J,,.t g'1.h.- Fig- 2.. Typo AX.50 .Erm.4up. aft. Fi2. 3.; Typo. -AX73 xftee1o. vomvahI.
6h0,d '"eaeh'..g * c*s~ur. for ;*,deer weli me1 .. - dew,.w1e,.."

APPLICATION ~---- --- Met-4 fmzac providing ma~mum fire~ removable drawout- breaer eemnt...

TyeA~oer~ ~S~ ~ St2ZC2 between front. and back of Housing enbe stacked tofuz s ction of

outdunits or in. equipmnts far Accmsibla dit hnebeoe 61nro-pro Enclo4sj,.NM
indusuial, commercild- building and.-la 2LTp

utity applications. They are suitable for. Vnt fenlsrs
erc ndhrnueosoe- Complete lneof accessories. .Breke smountedin asteel closure-

ca='tL wall mounted with an'esl reo50l.
.for general power and lihgbig JCb. OUNTING OR ENCLOSURE, breaker element. AX-75, -100 are Eoo

Thyaealwa uitable for mnotor-starting 'mounted with stationary breaker el c-
-. --. -~Duadf rnt witcboad .- - mente. Cover plates p'rovided. Ter-ina

Bekris not enclosed exceot for ar6c o u a ntr Iy~h

~ATUR~S - -: -. quenchers. Deakd-front steel plat: can be'.1 -5,.0 ~ a
Sim-' 6Sn-, c5;act tarrarx~ent., V~ as~ie a5 ar ccessory. 7-. . .. . .

xid and electzical. . . -Skeleton Drawo~ut Blreaker Units .. *Ty.e A .

-proved =utnwtact design.`_ . Comp-lete oae-high drawout 132Ut con-' ýý Enclosure. and mounting similar to
Pol ~mu o brake bae, ounedIn I' isting of skeleton drawoutý housing and -- nera-- w s encosure, with additon

*~7IOS*- * .-...----. -of -a- gasket around *the cover, and-
__________________________________________________ ________________ escutcheon.......

*1- Walerrof NMATye1^1w,-. Short.1... cascaed. Brealker~ is mounted in'a weatherproof
(F?-9 ro~eg od.~ ftlrvetig otngop.w, steel enclos6ure including terminal coo-

Ron ra:.gca ra"i' 57M nectors. AX-15 -25, -5(1 breaker e~leriezti
-- - -A-pcý .Lonio - y

600 230 13- 225 1.6,000 15,=0 9,000 25,000 15, 20, 30, AO, 50
AK-.24 A48 ... 23- 223 22,000 25,000 9,000 .L2.000 70, 90, 100, 125

241J 3.-12- 2253 2S.000 30,t00 9,000 130,000 1,150, 173, 200, 12251 __ _ .0, 50, 70. 90,100
I600 250 -:0- 600~ 22,000 2S.C-CO 22.t00 AI2,000 123.5 130, 175, MC

AX-2-25 .A30 I. 10-. 6C00 32,300o 3..000 22,000 60.000 225, 250, 300, 330
.. 2..0' 10. 6001 42,,00 30,000 22,CC0 a3.=0 .600O, s00, 600

600 230 2 CO-.11 .6 2,3-0 .50.000 j .6.000 aLCj f 200, 225, 250, 300
.J A * -0 A00-1,6;,0 :S0.000 o.0.00 SO.000 3.5,0.30 350, A -:, 500, 600

0 600-..4600 63,000 7.1,000 J0,200 100,300 800, 1000, 12 00, 1600

1- -SOj 2!_00._3C0I 5.^00 75, >0 65,000 83.000 20,20,30
^X.2432 1r1C_:1- 5a.Xq2 1C0,00C! 6 3.30 B3,0000 2C,303o

i= ̂ !X2i Ct 43 135 .;-o 1 iYo,-, 0 as. ooo1 I.- 0,00 1

120,230 1830,'0000 0M

*A=:-50 hasu sarre eleczncsl crharactn-.sitCs eixcept cont' ,uous

Pr ;e 2.

current rating. of 2000

2re stationary n=ounted.

Dus1-ight, Watertight, NEMA Types
4 anti 3
Breaker is moutet-d in a hewavy-duty

Steel PMclosure with g33skete-d door includ-
ing terminal connector&. AXC-25, -50 are
of easily re-movable type.

R BrER C ZS:

T)~:r.......
~ Q~e~.Sc~J~n Y, ~ Cn---t
.. .. .. .. .. .. ... '

:-±~;;s ?:~...................c~'

7;: J'02. 7W .7 2, .722, 72 .737

I.~'2 '.

L

f:

C;,; 14 C IA:ý E I E t: T.1



... y 30, 1972 6000 Vvits, 60 Hz A--c, of 250 VOl?3 D-c
Ne. :0. 1971 !1-6.___________ ________

13 !"NýF0O.MA'fl0N-3-pole Breckets a

lCa C ff#t 10

AX-1 3

1-25 I s950
,1321

Purim-~t

sný4!6 I

$1134 1

1701

C

1e.c~o~
~*51

-la:Iesw
1.. IA

2279 I
$1 1493
2057

l'IL'4A £,3

$1 54.
2171

So~

314

1

$2071
16-4

mo.4.n.d

U""014

A~2S;3 147 __ _ _ __ _ L.7 I z~71
A412 113 13364 1307 4" 1471 L-

62 ~ I 1734 V>43 2-";, 216 lm 1 4r 5.4lJ 4

AX~-30 to~0 M.Or.L. 40j4 413o 5 2Z4 - 69433. 69 726 4257 5.42

meI 333 .... .....__ 5..406 4 -7 ; 1 4 320

A75 co 79 1*271 11717 ... 36 11157 1400 j 9357 11I34

AX- 100 f237 14S71 17007c. 170271 17007 3129ý 13719 1837

m M.".I ..... *.. .. :2514 714 1371 471
AK.25 Fuse.d. A ..:::. . ...... ..... . ..... 3134 724 2450 Soo

Sd matuol ....... O. $O2 171 !10.& 43137 614

20-20ampecr4 continuous curr--n. 2-ol brti3C-m 3-poll re X.0 O'-A.X-.O, -75 AND -1C EECTS RICAUY
fA''wni~ed wvich GE;± CL? YQUse (201),r"30 6 Ele-Ctriawi On!y. Op:.sAr!S W!ILL2 j;j= WTA~ F7 l..

rar~r~). - . equiprnien: ? Wer co'Han±bbok PLI.Z.TI INS W.Th lN~ : O
Sc-c ion 6911,. 'Tabic 5 for prici~4g of cn* U;S'.-.; 0

ciosue~i~.1 acd ce.50iens.

*List Prce 00.226

In- -1,1 I .1AI.r ~ O I i I *.io

A Ccn'tct I In# M.V AGAi r(d Lockout Devtt Plt or' i.

.iX-15 *124 $121 I -52.4 I $7 $.36 1& $4 S-221 1164 $16

,LX-25 121~L 121 1&4 1 1 'A 71 f 22 6-4 1 221 j 1 64

1 21 121 16.4 Ica 171 .... I 1-64 79j 2:6 i ... _ _ _ _

3X7611 12.4% 7 679 j 16-4 1 1221 1 .421 56

AX1011 121 164 100 M:o9 16 164 .22T 1

Z~ciuded -w'ith clect-ically oermemd bre~c...... . Ec'osed b mtae7 only. -

; Z-i be anc for shunt -- : device on e!cl-crcafly
operted bzrakcm2

Aj.3 A( . AXT-!3 AZ775 A..1 DO

-**L**. PH,i~ C20224

-- i~'* ~ '~* ~ 3-pi,*, oa-: n d.
1
c7. ;-I. Aud ap.w brtoktr .................. 429

e~c~, -r~ for sOO-nt u .n. A~d ., bun. r.,
4
c~, ........_... I 2"9

.2 ~ ~ ~ ~ ~ .. . ....$flI ........ -.71.$ urn s* "

iz1 . . . . . . .... .

4343 $70

22!3

1336 32

2T7!2:

.-TAGE1--
3-phase .1

N

)

BE

switcilq*oi-?ý071ý

-*L:.# P',;-, ZO-11,6

G I N RA I t E 11 7.-l.



MAINTENANCE

MANUAL
GEK-7303A

Supersede!PAGEF~

GEI- 74 600 GEH-1 798A
GEH-1799 GEH-1823A
GEI-50210A GEI-50211
GEI- 50212A GEI-57077

1.and GEK-7303

LOW-VOLTAGE POWER

CIRCUIT BREAKERS

TYPES

AK-2/3/2A/3A- 50/50S
AK- 2/3/2A/3A- 75/75S

AK- 2/3/2A/3A- 100/i oos
AKT-2/3/50/50S.

AKU-2/3/2A/3A- 50/50S
AKF-2C/2D/2E

SWITCHGEAR PRODUCTS DEPARTMENT

G E NERALS0 ELECTRI-C
PHILADELPHIA, PA.
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Figure 42A (109HL687) Long-time delay, short- time- delay and instantaneous time
current curves for solid-state trip device.
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AB DE-IONO CIRCUIT BREAKERS tP 6 i 4  9 / 'b
TRI-PAC® Type LA

15 Aperes. 2 and 3 Poles, 600 Vofta At M=x
25 Vls Dc

CuaLONT W AWNERES

Appli.stion and Coo~On.:Jison Cur Based on 40
0
C Ambieont

Cold Start. ConnHcIed With Fo,r 441 Fact of 75-C Rated Wn,.
Size and Twesd in 0O,.n Air Wrth Cu.rrent in AN Poin,

560 Volts. 60 Ha Ac. 250 Vofto Oc

Instanien~vots Trip
Rai~ng i' Amperes, IAdrviat~ld lnntantaneo,, Tno. An 0..
150 750-1500

lin~rrnoti.g Rating (UL Limed)
B'aniet" S---.1na PUSS A -,o. I D, A--..,-

PAGE-LLý
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Interrupting Ratings
Crcuit breakers must not only carry the circuit current at

times under normal conditions, and trip open under
erload conditions, but must have sufficient interrupting

paiyto successfully interrupt the short circuit current
fast will flow under the worst fault conditions that can

occur, when the breaker is applied within its rating.

The following interrupting ratings are Underwriters Labora-

p~k4~ a/~oa4~

PAG 9' 2

tories listed except where footnoted.

I/C ratings not Underwriters Laboratories listed are based
on tests per NEMA Standard ABl-1969 "Molded-case
Circuit Breakers". The basic rating is given fin RMS sym-
metrical amperes, the preferred basis for selection and
application. The -corresponding asymmetrical rating is
also given, for reference. Values for D-c .are maximum
amperes.

TABLE 1
Quick Selection Guide

-U/ U A 'ed Interrupting at
Ratins-ym metrical RSAmperes.

rutBreaker,,.-, Ampere - No. VlaeRtn - AC otge- DC Voltage
TYPO______ _____I' Rating - Poles' AC IDC 1 20/240J 240 277 8 600 '7125--T 250

T 10-100 1 120 125 110.000 1 ________I 5oo ___

TEB 0101 2 240 2010,000500

E4 z11010 1 277 125 _ __ 14,000 10________000___ ___

TED z~~o 480 250 18.000 14,000 10,000-1.0
010-100 3 480 _ __ 18.000 _ __ 14,000 _ ______

______ 15-100 2,3 600 250o 18,000 _ __ 14.000 14,000 ______ 1,000

THED
I U- uI

1~b

~-ooo
-~TFTF -7-25 2 600 250 j_ ___ 25,000 122,000 122,000 _____ 10.000

-3 ~ 25,000 _ __ 22,000 22,000
2 250 __ _ 42,000: _ __ 25.000 22.000 20,000t_____*TI4FI( 70-225 60042002500t2,02000
235 42,000: 25,__ 0000 22,000 ____ 1.0

____2_ 42,000 _ __ 30,000 22,000 1000TJ.J, TJK4:, 125-400 600 25
TJ6 2540 6035 42.000 130,000 22.000 - __ _ 1000

-- ~~ 250*3 - _ __ 42.000 30.000 22.000 10,000 __ __
;THJK46 1250-400 2 600 5 ___ 50035002,0 0O6

_ 3 65.000 35,000 25.000
f KM 3040 2 60 250 . . . 6542000 ____ 30,000 22,000 1 2___ 0,000t

- --..--- 3 _____ 42.000 _ __ 30,000 22,000 _ __

*.TKM12 600-1200 2,3- 600 _ __ 42,000 ____ 30,000 22.000 _ __

THKM9 3004800 2 600 250 _____ 65,000 35,000 -25,000 _____J20,000-t

3___ 65,000 ____ 35.000 25.000 ____

THKM12 600-1200 2,3 600 65.000 - 35,000 25,000

65~ 00n

t~ oc interrupting ratings above 10,000 amperes not U/L listed.

10 Amp, not IU/L listed.
70-125 Amp Trip Uniti - IC Rating 35,000.

U/L Listing Pending.

Circuit Breaker/Fuse Coordination
For systems having available short-circuit current up to 200,000 symmetrical amperes.
Introduction
Molded-case circuit breakers can be applied where the required. See Tables 2 and 3 for coordination based on
available short circuit current exceeds the breaker's laboratory tests.
established interrupting rating by using suitable current
limiting fuses in series with the breaker. The ratings of Explanation of Terms Used
breaker and fuse must be carefully selected to prevent Maximum Fuse-Line Side is the maximum fuse rating that
damage to the breaker itself, to eliminate needless fuse can be used with the circuit breaker. The fuse must be
melting, and to secure the high short circuit protection connected on the line side of the circuit breaker.

40-ju
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Current Limiting Effect of LIMITRON Fast-Acting Fuses
KTN, KTN-R, KTS, KTS-R, and KTU

PAGEFC-t-

30

20

10

8

6

4

3

2

FORM 258
1-74 PROSPECTIVE SHORT CIRCUIT CURRENT - SYMMETRICAL RMS AMPS

Prospective current Is the symmetrical component of
short-circuit current that could flow If not limited by the
opening of the fuse. The total value of- prospective current
consists of the short-circuit current determined from the
circuit constants plus any current that motors acting as
generators may be able to contribute to the fault.

Low voltage fuses have their interrupting rating expressed
in terms of the symmetrical component of shodt-circuit cur-
rent. In other words, they are given an rms symmetrical In-
terrupting rating. This means that as long as the symmetrical
component of current does not exceed the interrupting rating
of the fuse, the fuse can interrupt any asymmetrical current
that can accompany the symmetrical component of current.

The line A-B on the chart shows the relationship of the
Instantaneous peak current to the prospective shodt-circuit
current. Although the chart shows the prospective current In
symmetrical amperes, the line A-B3 represents the instan-
taneous peak current of the maximum asymmetrical rms
current that could be associcated with the symnmetrical ruT-

rent. This peak current would be attained lIfthe circuit were
not protected by a fuse.

The effect of a fuse In the circuit Is to limit the Instanta-
.neous peak current to a value less than that represented by
line A-B.

The curves below the A-B line show the amount of current
which will be let through when fuses of the sizes shown are
used.

"To Illust rate: The rms value of prospective shodt-circuit
current calculated from circuit constants is 100,000 amperes
symmetrical. Reading this value on line A-B It Is found that
the instantaneous peak value is 230,000 amperes. If a 1200
ampere KTU LIMITRON fast-acting fuse Is In the circuit, the
peak iet-thru current would be about 78,000 amperes -or
little more than 30% of the current that would flow If the
fuse were not protecting the circuit. With a 100 ampere
KTS LIMITRON fast-acting fuse in the circuit, the peak let-
thru current would be about 12.000 amperes-or barely over
5% of the instantaneous oeak available"

01000 E .g 600
5000

*~4000
0,000 :- 3000

2500
I It 2000

0.000 : 1600

01000 10

0,000

0.000 0

8...000.. HI

30ý000 0

0,000'

G

- - --------
------------- - ---------- - --- - -
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AM17

~
'c~

£' AM100O

_Typ~j~

SUBMINIATUREý

.3305

33

~-~- I

-31333

ý4

1,2Z,3

A

1,2,3

1.2,3

*AC voltages are 60 Hzl unless marked wian (400-,-),

-125 AC (4001-;)'

120 AC
120 AC (400)
32 DC

-. fr.

~

2.000..

500
750 50 DC 500___________ L I.........................L 0.05 to 20

.250 AC'

250 AC
250 AC(400-..)

65 DC , .. -

208 AC
208 AC (400-)
32 DC

125 AC*,---. -
250 AC Z7 -ý
125 AC (400-ý)
250 AC (400)

32 DC ..-

50 0C ~:~
125 DC xt-

250AC
250 AC (400-.)

32 DC
.50 DC

250 AC
250 AC (400-)

it ~J~l 3Iuu u to /u

1' ,000 *-0.020 to 60(

1,000 0.020 to 60C
1,000 0.020 to 60

3,500
3,500
3.000

2,000
-71,500
2,000
1,5000

2:000

1.000

2,000Z

300
300

0.10 to 50
0.10 to 50
0.10 to 50

0.01 to 100
0.01 to 70
0.25 to 65.
0.15 to 65
0.06 to 150
0.04 to 150
0.015 to 100

0.020 to 30
0.020 to 30
0.020 to 30.
0.020 to25,-
0.020 to 20

0.05 to 20
0.05 to 20

*3,9.

2.3,10

54,55,

1. 2.
--3

2. 3.10

1. 2

4- ~- 4- __ i- ; i-

* NOTES ON TIME-DELAY CURVES1. For convenience, most time-delay curves are labeled 1, 2, 3, or 9. Usually. 2. Curve 9 has the same overload response characteristics as Curve 1. However,Curve 1 is the slow, Curve 2 the medium, Curve 3 the fast, and Curve 9 the slow circuit breakers with Curve 9 do not have an internal check valve in the move-standard response. In some cases, the characteristics are identical for several able core of the time-delay element. As described on page 6. the check valvebreaker series. For instance. Series 0111, 0911, AMlOOC, E-Frame. and General provides rapid restoration of original time-delay characteristics after an over-Purpose breakers employ the same 60 Hz Curves 1, 2, and 3. Often, however, load. Its use is usually not required for most panelboard applications. For.delay characteristics diffier from series to series, and only the curve numbers are equipment applications, the check-valve construction is recommended. See'me. For breakers with but two curves, the smaller number is the slow, and pages 13 through 19 for a graphic presentation of all time-delay curves.?cr, the fast response.
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Plug-on Circuit Breakers
1" per pole -Types BR, OFCB, GFEF, BJ Thermal Magnetic 400'

Bi BR230 tip pppe DR340 " ;; " GFC6120 S'J3200

Twos BIR Breakers. 1- Per Pole 120/240 0r7240 Volts AC, 10.000, 22,000, and 42,000 AIC

Type GFCO Ground Fault CIrcullt Breahiers
T1 Per Pole 120VAC or 1201240 VAC, 10,000 and 72.000 AICI
.1 Pole for Single Circuit Application. 2 Pole for Multi-Wire and Appliance Circuits.

t~o i P l
120- VAC- 1201240 VAC Common Trip

Amps Requires I Space I PSMA for Requires 2 Spaces 2PSMA lot multi.
1 pe Shelf Canion single circuit I per Shell Carton wire and appliance
20 r 10 Lbp. Pecksge applicat nf 5 per 6 Lb. Package crut

* 10,000OAIC 22,000 Alc 10.000 AIC 2tO I

rCa.tN. Cal. No. Cat. No. Cat. No.

is GFCDiIS GFCDH1I5 GFC8216 GFCOH215
20 GFCe12O GFCOH120 GFC8220 GFCBM220

25 GFC8125 GFCOH125 GFC8225 GFCBH225
30 GFC8130 GFCBH4130 GFC8230 GFCBH230

Type BJ Breakers. 1201240 or 240 Volts AC. 10,000. 22,000. and 42,000 AIC

2 Pole 3 Pole
1201240 VAC Common Nikp 240 VAC Common TOlP

Amps Requires 4 Spaces Roquiras 6 Splacroa
I or Shelf Camnon 10 oa 20 Lb. P ckao I 1 sa Shall Canon, 5 o ill Lit. Packerjo

10.000AIC 22.000 AIC 42,000 AICRII 10,000OAIC 72.000OAlC

Cat. No.041 Cal. No.01 Cal. No. 0) Cal. No. n,~ Cal. No.01M

125 *J2125 BJH12126 BJ13126 OJ143i2s
ISO 0J21150 0JH2160 BJHH12150 11.13160 5.14310

175 0,J2176 BJH12175 0.131 b 0.11317

200 BJ12200 8)1H2200 BJMH412200 B.1320 0.132.00 j
225 BJ12225 8.JH2225 0,1225 H32111322

tM Swlitching duty tisiing. (41 OR.2-iiolo and 2.1.010 Wieak.,ism "Ute Listed H ACR typo'

0)1 One pole, I" pat pole bvealket, ale available with high thiu 60 am~p. anti ate suitalito lo, less as hie&n~cl Ciittt

magnetic setting ltr switching large tungsten temp loads. protective dayton~ in multi mniti. and combination loail

Add suffix H to catalog number. Insialltaions Commonly involved in hoating. elf Conditioni.

di IIR I-pole breekers also carry livting lot HACR iype. Add Ing. ant'oin.elitg aiaisii erttl.mo

MACR suffix to Catalog number when aiordelng. dt fwo-poli. earl Ihiw Pole 0teehoil 40 on aiir endsepol
are aitnilalile witl, MAIN alanitltii nn hanidle aCs.Add

-sfi "a"t ti o cotaing numliof.

April, 1998 3020 F-05I

Type GFEP-Ground Fault Eq uipment
Protectors, I* per Pole
120VAC or 120I240VAC, 10.000 AIC

Amps 1 pat Shelf Cation I pot Shall Carton

20 GFp1o 9 b akgo er L. acag

25 GFEPI125 GFEP215

30 GFEP130 GFEP230

Circuit Breaker Handle Color Code

Amp I Colot _Amp a Color

10 PINK 70 YELLOW
15 MED.DLUE go DARKMRED
20 MED. RED 10o BLACK
26 IVORY 125 DARK GREEN
30 MED. GREEN 150 BROWN
40 GRAY 175 AMBER
50 LT. BLUE 200 DARK DROWN
60 ORANGE 225 DARK BLUE

Circuit Breaker Case interrupting Capacity

170,0-00 A.IC. Black

22.000 A.IC. Clay

Ii 42,OOOAIC ORH-H and 8JH1H Wtcokeis at a spat~ial olitilhoniti
biteskeis to, use Witt, OP metar conlais only to moiiiarn
42,000 AIC iatlngns.

I Pole AC2 Comoleri 3 Pole
I20rs&0 VA 20/240 VAC CmoTrp240 VAC Common Trip

Amps Requires I Space Requires 2 Spaces Requires 3 Spaces

12 per Shelf Canon; 4 r p1 4 Lb. Packsage 6 per Shalf Cation, 24 per 16 Lb. Pa knoll 4 par Shalt Cartion; 16 per 17 Lb. Package

10,000 AIC 122.000 AIC 10,000 AIC 22.000 AIC I42,000 AIC () 10,000 AIC 22.000 AIC

Cal. No. Cal. No, Cat ol'. No.iNosi Cat. No ill Col. No,'W Cat. No.(')

10 DMI100() SR210(4 F3(o l31
15 DMII615)0)0) OAHI`15 DR21S` tH?5O¶1514t ORI-131
20 SRIZ~DD D01M14 SH120 61R220t' BM1H220 DR320(4, ORH320

25 DM126 . DM1125 DM22514, DM1H225
30- SRD1300.1 O RH430 ORZ3Otat DMt14230 BM230(1, SRH1330

40: -j RD140 B. . RHI40 OR240(ea 6MH240 811340IP DMRH3.40

so BRIS DM5 M11.R250C4)- B MH250 DR350u1 f145

60 DM60... -.' DM14160 0R260(4) DMRH260 BR360(d D146

70 OR 170 D13R170 DR270 DMRH270 SfR370 BRH1370

DRH30000 . DM200 DMRH290 Sf30RD390

100 ' ~ . . D2100 ORH2t00 ORHI442100 DM3 100 D130

125F ~BRD2125 DRI42125 BRHH412125
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Type Amp Rating Fed Spec UL Listed Interrupting -

Capacity RMS SYM Amps Terminal Data

W-C.375b ¶20/240 VAC 240 VAC Term Type Wire Tape No. AWG Range
4 60175

801550 100, Ila, 120 10000

00 15-60 lI I A.
1 2

11 10000 _____

OR II125 too., lIn. 12a 10000 h________ 1 :uS A8- #4.1 Iit
C ilS530AiIl -0 14JR

URN 15-125 l4a. 14b 22000 -______ Presseie CUAL 1 i40.50A)i 14- 10 on
BMOR10 15i~ 125 la 42000 (50.____ iO175A) #1V0. #8 BR

* 8. 125-225 129, 12b I00 loooo 1007i .300 MCM 1125& 225A) B~J

aim 125-225 1a1b 22000 22000

OJHHO 1 125-225 14alh 42000 4?00t3_____ _______________

DK 125-400 211a 65000 TA400K 2 # 3,0-250 MCM
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ATTACHMENT NO. P5297A PAGE 1
CALC NO. WBPEVAR9001006

PREPARED: DATE: --
VERIFIED:C4jZ. DATE:5

PURPOSE

The purpose of this Attachment is to evaluate and support
modifications to be implemented under DCN P-5297-A.

The modifications involve the addition of two Air Handling
Units for the Computer Room HVAC.

The following baseline calculations evaluate the DCN
modifications for their impact. Since different aspects of
a design modification are evaluated or determined in the
calculation controlling that particular feature, interfaces
or references between the calculations are necessary. The
evaluations for this modification are identified by
"ATTACHMENT NO. P5297A" and are included in the following
calculations.

BASELINE CALCULATION CALCULATION NO.

480VAC 1E COORDINATION/PROTECTION ........WEN EEB-MoS-MT:08-0n08

AUXILIARY POWER SYSTEM ANALYSES.......... WBN-EEB-MS-TIOG-0002

480V NON-CLASS 1E POWER CABLE

ASSOCIATED CIRCUITS....................... WBN EEB-MS-T115--O0ll

REG GUIDE 1.75 ASSOCIATED CIRCUIT
and APPENDIX R ANALYSIS for NON-CLASS
LE 120V AC and 25OVDC CIRCUITS. ..........WBPEVAR9001006

120V AC CONTROL TRANSFORMER SIZING.......WBN EEB-MS-TI02-0019

120V PROTECTION/COORDINATION.............. WBN EEB-MS-TI07-0018

TELAS...................................... WBN EEB-MS-TI05-0001

CABLE AMPACITY - NV4 and NV5
CABLES in CLASS 1E RACEWAYS............... WBPEVAR8909010



ATTACHMENT P5297A PAGE .2
CALC NO. WBPEVAR9001006

PREPARED: DATE: oq
VERIFIED:~ DATE:

1.0 SCOPE

This attachment evaluates and verifies that the proposed
design is adequate and meets the guidelines applicab le to
the baseline calculation.

The loads are proposed as additions to 480V Reactor Vent
Boards lA-A and 2B-B (compartment 11B on both boards).

2.0 ASSUMPTIONS

See "Assumptions" identified in the base calculation
(Section 2.0).

3.0 SOURCES OF DESIGN INPUT / REFERENCES

3.1 Walkdown of electrical equipment, (C24880823618 &
C2488 09 09602)

3.2 120V AC Control Transformer Sizing, WBN EEB-MS-TI02-0019

4.0 DESIGN INPUT DATA

Cable data is documented in Ref. 3.2

Protective device data was taken from Ref. 3.1

5.0 JUSTIFICATION OF ASSUMPTIONS

See "Justification of Assumptions" in base calculation
(Section 5.0).

6.0 METHODOLOGY

The protective device characteristic curve (located in the
base calculation) was examined along with the minimum cable
size it would protect to determine if the cables are
adequately protected from thermal damage.



ATTACHMENT P52-l"7A PAGE 3
CALC NO. WBPEVAR9001006

PREPARED: DATE:_ f
VER I FI ED: DATE:_

The cables will be #12, WGC-1 or WGC-2 (minimum).

The protective devices are Shawmut type TRM1, 1.0 Amp fuses.

The time-current curve for this protective device is Curve

No. 13.

7.0 GRAPHICS

The graphics for this attachment consist of Curve No. 13 of

the base calculation (Appendix C).

8.0 SUMMARY OF RESULTS

The result of this analysis is that the identified

protective devices will protect a #12 AWG conductor cable.

9.0 CONCLUSION

The control-cables are adequately protected by the existing

fuses.

10.0 ATTACHMENTS

Not applicable.
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The followfng Problem Identification Reports (PIR) identified
problems with calculations issued prior to initiation of the
Electrical Engineering Branch Calculation Program.

The purpose of this Section is to'clarify how these concerns were
encompassed by the preparation and issuance of the !)aseline
calculation. Refer to the Time current plot on Page F3.

PIRWBNEEB8659

This PIR identified a problem in the evaluation of cable
protection where the calculation did not take into consideration
that a cable could be routed in an ambient temperature greater
than 40C which would in effect shift the cable's thermal
characteristic curve towards t he left. The concern was that the
curve could possibly be shifted to a point where it would be
below the cable protective device(s) characteristic curve. The
impact of this scenerio on this calculation is that a
Non-divisional cable could degrade a safety-related cable by
initiating a fire or by damage due to lack of separation.

This analysis takes into account the possibility of an elevated
ambient temperature as follows.

Cables and their protective devices in the old calculations were
evaluated for Appendix R concerns by ensuring that the cables
auto-ignition curve was protected. The method of analysis in this
calculation evaluates'the adequacy of protection for the cable's
thermal damage curve (Curve *4 TH DMG on the attached plot).

Curve *4 AUTOIG on the attached time-current plot depicts the
auto-ignition curve for a *4 cable with an insulation
temperature rating of 90C. Curve *4 AI HIAM shows the same cable
adjusted for an ambient temperature of 66C. The end result is
that even when adjusted for a very conservative high ambient
temperature the effect is minimal and the cable is still
protected from auto-ignition since it lies to the right of the
thermal damage curve.

Analysis of cables for Reg Guide 1.75 is to ensure that Non-Class
1E cables will not degrade safety-related cables.

The Watts Bar Ampaci-ty calculation (WBPEVAR8909010) has addressed
those Non-Class 1E cables which are routed in Class 1E raceways
and concluded that the cables would not exceed their insulation's
rated temperature. As a part of this determination, ambient
temperature was a consideration. With the cable operating below
its rating and the thermal damage curves developed in this
calculation based on an ambient temperature of 40C, the results
are conservative.
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An alternative method for potential impact of safety-related
cables is for a Non-Divisional cable to be routed in a
non-divisional raceway which is located near a divisional
raceway. For this situation, degradation of the divisional cable
would require that a fire (auto-ignition) be propagated in the
Non-divisional raceway and in turn spread to the divisional
raceway. Therefore protection of the cable for auto-ignition is
the concern and not thermal damage and this protection has been
analyzed as previously stated.

PIRWBNEEB8662

This PIR identified a problem in the evaluation of cable
protection where the time-current plots for a short circuit were
developed by extending the thermal damage curve from 19 seconds
to 100, seconds by using an IPCEA temperature and formula that is
defined in TVA Electrical Design Standard DG-E12.6.2 as only
valid for a short circuit not exceeding 10 seconds.

The methodology utilized in this analysis evaluates cable damage
protection for short circuits from 0.01 to 10 seconds based on
the proper thermal damage temperatures.
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tachment No. P05833A
ILC NO. WBPEVAR9001006 PAGE 1 of23 5

PREPARED: v DATE: fbo
VERIFIED: DATE:~f.

1.0 PURPOSE

The purpose of this attachment is to evaluate the power feeder to the

ultrasonic level measurement system under DCN P-5833-A.

The modifications involve the addition of RHR Midloop Ultrasonic

Monitoring.

An additional calculation is required to support this modification,
"Control Loop Voltage Drop" WBPE0689008002, RO. No other baseline
calculations are impacted.

2.0 SCOPE

This attachment evaluates and verifies that the proposed design is

adequate and meets the guidelines applicable to the baseline calculation.

The loads are proposed as additions to 120 volt AC Preferred Power Board

1 (l-BD-238-l) and connected to Breaker #105 which is a spare at present.

S0 ASSUMPTIONS

None

4.0 SOURCES OF DESIGN INPUT / REFERENCES C
4.1 Calculation No WBPE0689008002yd

4.2 CCRS Data for Cable 1PM 5814.

5.0 DESIGN INPUT DATA

Cable data is documented in Ref. 4.2

Protective device data was taken from sheet C-42

6.0 JUSTIFICATION OF ASSUMPTIONS

NONIE

7.0 Methodology

The protective device characteristic curve (located in the base
calculation) was examined along with the minimum cable size it would
protect to determine if the cables are adequately protected from thermal
damage.

I ~~~TH!iS ,2ASJý~'y
3745D



ttachment No. P05833A
kJC NO. WBPEVAR9001006 PAE2 of%

PREPARED: -DATE: 9149L
VERIFIED:, AE

The cables will be 2/c #8, WFA-lO.

The protective device is Heineman type KUJ-793, CF, 2 Pole, 15 AMP.

The time-current curve for this protective device is Curve No. 39 (Sheet
C-42).

8.0 GRAPHICS

The graphics for this attachment consist of Curve No. 39 of the base
calculation (Sheet C-42).

9.0 SUMMARY OF RESULTS

Heineman, 15 AMP circuit breaker with Time Current Curve No 39 will
protect conductor size #14 and larger with 90*C insulation. Therefore,
.Circuit Breaker #105 in Board 1-BD-238-1 will protect a #8 AWG conductor
cable.

10.0 CONCLUSION

The cable lPM5814 is adequately protected
Breaker #105 on Board l-BD-238-l.

.i.0 ATTACHMEN~TS

Not applicable

by the existing spare Circuit

3745D
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PAGE 1
ATTACHMENT NO. MP E110007
CALC. NO. WBPEVAR90010.06.

PREPARED: ~ L DATE: - 1
VERIFIED: DDATE: Or-2-C.--4q

PURPOSE

TL~e purpose of this Attachment is
implemented under ECN Mod Package
addition of an ANSAC panel.

to evaluate and support modifications to be
No. E110007. The modifications involve the

This attachment documents the non class 1E cables in the ECN Mod Package No.
E110007 (Attachment C-4-3) which effects the baseline calculation shown
below. The attachment is tailored to the specific baseline calculation shown
iA, the heading above.

BASELINE CALCULATION CALCULATION NO.

FRLG GUIDE 1.75 ASSOCIATED CIRCUIT
AND APPENDIX R ANALYSIS FOR NON-CLASS
1E 120V AC AND 25OVDC CIRCUITS

120V AC SHORT CIRCUIT (1E),
COORDINATION STUDY AND PROTECTION*ý

WBPEVAR9001006

WBN EEB-MS-TI07-0018

* The short circuit currents of 120V AC vital boards are analyzed in
Section 8 on pag e 26 of the calculation No. WEN EEB-MS-TI07-0018 and
attachments P-02939-A and M-09836--A.

2 u66lx



AT7TACHMENT NO. MB E110007
CALC. NO. WBPEVAR9001006

PAGE 2

PREPARED: DDA TE: V
VERIFIED: DDA TE: c-2(6-41T

1.0 SCOPE

ECN Modification Package No. MP E110007 Ref. 3.11 requires the addition
of an Anticipated Transient Without Scram Mitigation System Actuation
Circuitry (ANSAC) Panel. Thirteen new cables, all of which are
non-class 1E, are required for the interconnection of t-he ANSAC Panel.

Five of these cables are V3 control; out of these five, three are
associated cables and two are non-associated. Balance of eight cables
are V2 signal, of which four are associated and four are non-associated.

The associated cables are deemed as such because they terminate at a
Class 1E enclosure which cont~ins Class 1E devices from only one safety
train. Refer to table below for status of all cables covered by this
attachment.

I V2 I V2 V3 I V3
Cable No. Associated 4Non-Assoc. Associated Ij Non-Assoc. JFrom: Panel I To: Panel-
1 AF AOQn 1 ....M~...9 1

IA6691 X _______ -M-21

1lPM5575 X 1______ ______ -L-381 *

lPM5576 X 1______ ______ -L-381 *

lPM5577 X 1______ ______ -L-381 *

lPM5578 X 1______ ______ -L-381 *

lPM5579 X 1______ -L- 109

lPM5 580 ___ ____x. ______ 1-L-110

120V AC
Preferred

1M3645 ____________ X Power Bd 1

1M3646 X 1-R-74 *

1M3647 _______ 1______ ______ -R-70 *

1M3648 _______ 1_______ -R-77 *

1M3649 1 -M-~

AMSAC

PANEL

1-R,178

266 lx

I. 4 - ____ ____1-M-3.
*Class 1E Panel



ATTACHMENT NO. MP E110007 PAGE 3
CALC. NO. WBPEVAR9001006

PREPAR ED:- DATE :f
VERIFIED: ýDATE: O--2(,-'

The scope of this attachment is to:

1.1 Analyze the adequacy of the protective devices associated with V3

cables in the preceeding table.

1.2 Analyze the V3 associated cable in the preceeding table to
demonstrate that these are adequately protected and their
insulation temperature will not attain thermal damage and
compromise the integrity and independence of class 1E cables.

NOTE: V2 associated cables shall not be analyzed since they pose no
challenge to Class 1E cables per FSAR Section 8.3.1.4.3. No protection
analysis is required for 712 cables per Ref. 3.10.

2.0 ASSUMPTIONS

See "Assumptions" identified in the base calculation (Section 2.0).

3.0 SOURCES OF DESIGN INPUT/REFERENCES

3.1 TVA Dwg.* #1-45W706-1 R3
3.2 TVA Dwg.* #1-45W706-2 Rl
3.3 TVA Dwg.* #45N1688-4 RLL
3.4 TVA Dwg. #45N1689-1 R13
3.5 TVA Dwg. #45N1689-4 R15
3.6 TVA Dwg. #45N1693-4 R23
3.7 TVA Dwg. #45N1692--4 R18
3.8 WBNP Cable Sechedule Summary Report dated 11-17-90.
3.9 Calculation No. Wf3PE EEB-MS-TI07-0018
3.10 Calculation No. WBPEVAR8803001 Ri
3.11 ECN MP E110007 RO (Attach C-4-3)
3.12 TVA Dwg. #1-45W707-1 RO
3.13 TVA Dwg. #l-45W70)-l RO
3.14 TVA Dwg. #1-45N1635-2 RO
3.15 TVA Dwg. #45N704-.2 R8
3.16 TVA Desogn Guide .)G-E2.4.6, RO

4.0 DESIGN INPUT DATA

Cable data is documented in Ref. 3.8.

Cables #1M3646 and #1143648 are #12, WGB-l. Cable #3645 is #10 WFB-2.

Cable #1M3649 is #12, WGYK-l.

All circuit breakers are Heinemann 15 Amp Series CF breakers.(Ref. 3.1,
3.2 and 3.12). The time-current characteristics for these are shown in
curve No. 39 of the base calculation (Appendix C).

The 250V dc cable #1143647 type WGD-l, # 12 AWG is protected by a MIS-S
d.c. fuse. The time-current for the device is attached.
MIS-S data: 300 VDC, 20,000 A.I.C.(Appendix B).

266 lx



ATTACHMNEIT NO. MP E110007 PAGE 4
SCALC. NO. WBPEVAR9001006PRPRD 09 ,DAE 'Z4.

VERIFIED: LýDATAE: -ao-0

5.0 JUSTIFICAT~ION OF ASSUMPTIONS

See "Justification of Assumptions" in base calculation (Section 5.0).

6.0 ANIALYSIS

6.1 Cables 1M3646 and 1M3648 are adequately protected and prevented
from reaching thermal damage by FLAS 5A fuses, as shown on curve
108 of the baseline calculation. This satisfies Criteria-4 of
the same (Section 1.0). The adequacy of the short circuit
ratings and coordination of FLAS 5A fuse has been addressed in
calculation WBN EEB-MS-TI07-0018 attachment P-02939-A and
M-09836-A.

6.2 The cables 1M3645 and 1M3649 are adequately protected and
prevented from reaching thermal damage by a Heinemann 15 A Type
CF breaker at the 120V AC Prefered PWR BDl-I (see curve #39 of
baseline calculation.) This satisfies Criteria-l of the baseline
calculation. The adequacy of the breaker has been adressed in
Attachment E page E14 of the baseline calculation.

6.3 For simplicity and to obtain conservative results, the available
short circuit current at the Relay Panel I-R-70 is calculated as
follows:

a.. Cable B105, Rb: WDN, 3-1/C, 300 MCM, 30 ft, 0.0362 ohms/l,O0O ft
Sources: Referenrres 3.8, 3.16

Rb = 30' x 0.0362 x 1 = 0.000362 ohms
1,000' 3

b. Cable B106, R2: WDN, 3-1/C, 300 MCM, 40 ft., 0.0362 ohms/l,000 ft
Source: Reference 3.8, 3.16

R2 =40' x 0.0362 x 1 = 0.0004826 ohms
1,000' 3

c. Cable IB332, R3 and R4: WFB, 1-2/C, #10 AWG, 10 ft, 1.04
ohms/l,000 ft
Sources: Reference 3.8, 3.16

R3 = R4 = 10' x 1.04 = 0.0104 ohms

266 lx
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PREPARED: DATE: gP- 9 -.f/
VERIFIED:- ý),LDATE:•YDAT: CY-2

d. Cable IG2O1B, R5 and R6: WGB, 1-2/C, #12 AWG, 373 ft, 1.65
ohms/l,OOO ft
Source: Reference 3.8, 3.16

R5 =R6 = 373' x 1.65 = 0.61545 ohms
1,000'

e. Total Resistance RTOTAI.:

RTOTAL = Ri + R2 + R3 + R4 + R5 + R6

= 0.000362 + 0.0004826 + 0.0104 + 0.0104 + 0.61545 +

0.61545

- 1.25 ohms

f. Therefore, the maxcimum short circuit available is:

I VBATTERY + 2EOVDC = 200 AMPS
RT-OTAL 1.25

The adequacy of the short circuit rating of the MIS-S fuse is 20,000
Amps (Appendix B). Thus, the cable #1M3647 is adequately-protected by
MIS-S dc fuse as showwn in Appendix A. This satisfies Criteria-4 of the
baseline calculation.

7.0 GRAPHICS

The graphics for this attachment consist of Curves No. 39 and No. 108 of

the base calculation (Appendix C), and Appendix A, of this attachment.

8.0 SUMMARY OF RESULTS

The result of, this analysis is that the identified protective devices

will protect a #10 or a #12 AWG conductor cable.

9.0 CONCLUSION

The control cables are adequately protected by the~existing protective

devices.

10.0 APPENDIX A -MIS-S d.c. time -current curve and short circuit
characteristics of #12 AWO cable.

APPENDIX B -Letter from Bussman Mfg. Co. to TVA regarding electrical
rating of Bussman MIS-S d.c. fuses.

266 lx
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Above 120V AC vital panels short circuit protection are analysis ..in
calculation No. WBN EEB-MS-TI07-0018 RO Section 8, and Attachments P-02939-A
and M-09836-A.

12 0 1C/,at7D1r-,7 V347eR 'B

A AI-SA C /l' R '- /-78

2J 104WSI /-&-74o
4S-AI/ 9-5- -.2 R' C-51 dc- /A136#9

See sheet E14 of Attachment E of
Calculation No. WBPEVAR9001006 for
short circuit protection
266 lx
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06.2.89 2:3~ p.02 SSMN-K
*....1 Tr72D FROM 314 5Z7 1607

CA'~I-C. '&440. v -'Oso. 9 eO /

June 8. 19S7

Mr. Ftt~Ci5 Rasemzxl g
Tennetsae Val ley Authcri V
4M0 West, Summit Hill or.

~oivlleTannesuee 37901

Re: Sus~am MIS Indicating Fuse

Ouar Mr. Rcsanrmig:

Ivr o past six months we have been working to resolve thue Problem
encoUfltred by I'YA with BuI3s0ann's MIS-S5 fuse. -~ ~ ti 1 eid
we were asked by Nutherm Intl ntionalOM if our redesigned M15.5 would

fucton at 300 volts D.r. This request apparently was. orlglitad y

.an Jgnkins -.f TVA. Upon comletion of our redesign. we testd e

MIS-S at 300 volts D..C. and found it capable of interrupting fault%-.
ourm='s to 20,000 ampees-u

We have suppl fad .,00 of these fuses rated for 20Z,0O A.1. C. -at 300

volts to IUt~erm for TVA, and'have rec~eived an order for 170 additional

units. The$* fuses arm zifferetriated from the old M15-5 by not having

a label and imprinting MIS-5 D.C. in the ferrle.

Bussmann has cmlettad testing of the r~dasigned MIS-S whjc~i will have

the following ratings: ..--

Weftven aa6W0 volts A.;C. 300 voltsiD.C
A.I.C.20,000 A.I.C.

They wIIinturn make aproposal to TVA. TVA Is response will datarmine
whiether Buszsann begins product~io of the new design.

I hop. this information Is helpful. If you have any questions or need

additional informatioflpleaue contact. your local auss.ann engineer, Doug
Al dredge.

Marketing Manager, Electrica1

~ Aldredge
&. U& Mumm 1= X

06.29.89 12:33



ATTACHMENT M14174A
CALCULATION WBPEVAR9001006

PREPARED BY DATE S/9

dH'ECKcED B 4:-0- -AEcf-

PAGE 1

1.0 PURPOSE & SCOPE.

The purpose of this attachment is to delete cable #1M3544 from
calculation #WBPEVAR9001006 per DCN M-14174-A. The subject cable is part
of the experimental HTRCS CRUD Sample Station which was removed per DCR
#P-765. The following calculation is affected-,

CALCULATION

Reg. Guide 1.75 Associated Circuits
and APP. R Analysis for Non-Class 1E
120 VAC and 250 VDC Circuits.

CALCULATION NO.

WBPEVAR9001006

This attachment deletes cable #1M3544 from calculation #WBPEVAR9001006
only.

3542x



ATTACHMENT M14174A PREPARED BY A-L• A.. DATE_________
CALCULATION WBPEVAR9001006rI

CHECKED BY ýD ATE 01Jr

PAGE 2

2.0 ASSUMPTIONS

See Baseline Calculation

3.0 SOURCES OF DESIGN INPUT/REFERENCES

3.1 DON.No. M-14174-A

-4.0 DESIGN INPUT DATA

Cable #1M3544 shall be deleted per Reference 3.1.

5.0 JUSTIFICATION OF ASSUMPTIONS

None

6.0 METHODOLOGY

Cable #1M3544 was evaluated on Sheet B35 of calculation #WBPEVAR9001006
only. Thus, it is called out to initiate deletion as shown in Appendix 1.

7.0 GRAPHICS

Not applicable

8.0 SUMMARY OF RESULTS

Cable #1M3544 is deleted from page B35 of calculation #WBPEVAR9001006
(See Appendix 1).

9.0 CONCLUSION

Cable #1M3544 is deleted from calculation IIWBPEVAR9001006. Conclusions
of previous revisions remain unchanged.

10.0 APPENDIXES AND ATTACHMENTS

Appendix 1, Sheet B35 of Calculation #WBPEVAR9001006.

3542x
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Attachment P-01219-D
Circuit Protection Calculation

NE Calculation No. WBPEVAR9001006

Prepared by DateLO_/-OZ-'iI

Checked byDate___

Page 1

1.0 PURPOSE AND SCOPE

1.1 Purpose

The purpose of this attachment is to evaluate and support the
modifications to be implemented under DON P-01219-D. Cable 1M1572
termination is transferred from board 1-BD-238-1 to board
1-BD-2 37-A.

This attachment documents the hardware change (voltage drop and
.protection calculations are documented in mini calculation No.
W'BPE0708809011), which affects the baseline calculation shown
below. This attachment is tailored to the specific baseline
calculation shown in the heading above.

Baseline Calculation

Reg. Guide 1.75 Associated Circuits
and-Appendix R Analysis of Non-Class
1E 120VAC & 250 VDC Circuits

Calculation No.

WBPEVAR9001006

7767x



Attachment P-01219-D NE Calculation No. WBPEVAR9001006
Circuit Protection Calculation PeaPeaed byDt 0-Z4

Checked bDate___

Page 2

1.2 Scope

The scope of this attachment is to modify pages B36 and B48 of the
Baseline Calculation to reflect implementation of DCN No. P-01219-D.

2.0 ASSUMPTIONS

See Baseline Calculation.

3.0 SOUjRCES OF DESIGN INPUT/REFERENCES

3.1 DCN No. P-01219-D

3.2 Baseline Calculation

3.3 Department Guidelines for Electrical Mini Calculation Roll-up, Elec-004.

(dated 04/30/91)

4.0 DESIGN INPUT DATA

See Section 3.0

I 0 JUSTIFICATION OF ASSUMPTIONS

See Baseline Calculation

6.0 METHODOLOGY

Same as Baseline Calculation

7.0 GRAPHICS

Not applicable

8.0 SUMMARY OF RESULTS

Termination of cable 1M1572 is transferred from board 1-BD-238-1 to board

1-BD-2 37-A.

9.0 CONCLUSIONS

The transfer of termination of cable 1M1572 from board 1-BD-238-1 to board
1-BD-237-A is adequate.

10.0 APPENDICES

Appendix A Page B36 of Baseline Calculation

1k Appendix B Page B48 of Baseline Calculation

7767x
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Calculation WBPEVAR9001006 Prepared by: Ck~. Date: iz-s

Attachment M1642BA Checked by: Date:i4'(5
Failed Cables Analysis

Page 1
1.0 PURPOSE & SCOPE

The purpose of this analysis is' to evaluate the circuits containing
cables identified as "fail" in Appendi*x B of this Calculation.

2.0 ASSUMPTIONS

See baseline calculation..

3.0 SOURCES OF DESIGN INPUT/REFERENCES

3.1 Baseline Calculation.
3.2 TVA Procurement Specification SS-E25.013.
3.3 Westinghouse Electric Corporation Time/Current Characteristic

Curve No. SC-4559-89.
3.4 Walkdown Data for Non-Class IE Equipment (RIMS B26900201400).

4.0 DESIGN INPUT DATA

I4.1 Appendix B provides the list of circuits identified as "fail".
4.2 Cable IPL136, type WHG with an insulation temperature rating of

75 degrees C.
4.3 Time/current plot curve for Westinghouse Bryant BR type breakers.
4.4 Data collected to identify the manufacturer, size and type of

breakers and fuses in equipments.

5.0 JUSTIFICATION OF ASSUMPTIONS

See baseline calculation.

6.0 METHODOLOGY

Attachment 1 lists the circuits identified as "fail" in Appendix B,
along with the associated reason for failure. For circuits identified.
as missing vendor data, manufacturers were contacted in order to
obtain this data. Data that was received was used where applicable
(Ref. Curve 113). If vendor data could not be located, the protective
device was replaced.

For circuits identified as containing an undersized cable, a review
was performed to determine if the undersized cable was located in a
non-1E structure. -This included reviewing the CCRS to determine the
"to" and "from" end points. If both were in a non-1E structure, no
further evaluation was performed since the failure of these cables
will not degrade Class 1E safety-related cables. For undersized
cables located in Class 1E structures, either the protective deviceI was replaced or the cable was resized.

Protective device replacement/cable replacement is documented in
Attachment 2.



Calculation WBPEVAR9001006 Prepared .by: ~ Dat e: ii-z5
Attachment M16428A Checked by: te//c
Failed Cables Analysis

Page 2

7.0 GRAPHICS

See baseline calculation.

8.0 SUMMARY OF RESULTS

The review of Appendix B identified 43 circuits listed as "FAIL". Of
these 43 circuits, 4 were eliminated upon receipt of vendor data, 20
were eliminated due to location of undersized cable in non-1E
structure, 1 was eliminated based on walkdown data, and 18 were
identified in Attachment 2 as requiring correction action.

NOTE: DCN M-16428-A has been assigned to address the corrective
action for these circuits.

9.80 CONCLUSION

After implementation of DCN M-16428-A, the protective devices will
provide adequate cable protection, with respect to thermal damage, for

the circuits listed in Appendix B.

18.8 APPENDIXES AND ATTACHMENTS

Attachment 1, pages G3 and 64.
Attachment 2, pages 65 and 66.
Attachment 3, page 67.



Page No.
12/05/91

PAGE BOARD

APPEN9DIX C (ec ý -.) /i~f~il)
CALC WBPEVAR9001006 ATTACHMENT 1

CIRCUIT REASON FOR FAILURE JUSTIFICATION/EVALUATION

BO

B1

81

BO

B4

84

B4

84

B4

a8 0-MCC-220-1

'9 0-MCC-222-HS

9 0-MCC-222-HS

19 0-MCC-222-HS

19 0-MCC-222-HS

19 0-MCC-222-HS

2 O-BD-228-3

3 O-BD-227-3

3 O-BD-227-4

4 I-BD-203-A

15 O-LAC-228-.131

5 I-BD-237-A

5 1-BD-237-A

1 -BD-237-A

7 I-BD-237-A

a I-BD-237-B

9 -BD-237-B

9 1 -BD-237-B

2 2-BD-237-A

2 2-BD-237-A

3 2-BD-237-B

3 2-BD-237-B

3 2-BD-237-B

4 1-BD-237-M7-A

4 1-BD-237-M7-A

5C4

B8

B9

B10

812

2C 1

1 D2

1 D2

A7 1

1

11

12

19

26

11

12

11

26

11

12

22

13

22

CABLE SIZE

NO VENDOR DATA

NO VENDOR DATA

NO VENDOR DATA

NO VENDOR DATA

NO VENDOR DATA

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

NON-IE STRUCTURE

REPLACE PROT DEVICE

REPLACE PROT DEVICE

REPLACE PROT DEVICE

REPLACE PROT DEVICE

REPLACE PROT DEVICE

REPLACE CABLE

NON lE STRUCTURE

.NON 1E STRUCTURE

REPLACE PROT DEVICE

WALKDOWN DATA - PASS

REPLACE CABLE

REPLACE CABLE

NON lE STRUCTURE

NON lE STRUCTURE

NON lE STRUCTURE

REPLACE CABLE

REPLACE CABLE

REPLACE CABLE

NON 1E STRUCTURE

REPLACE CABLE

REPLACE CABLE

NON 1E STRUCTURE

NON 1E STRUCTURE

NON 1E STRUCTURE



Page No.
12/05/91

PAGE BOARD

4-A1mCHMVEN/7, M414.47-L'A (PA6%6 +)
APPENDIX9 0 (Paa.C A4 N

CALC WBPEVAR9001006 ATTACHMENT 1

CIRCUIT REASON FOR FAILURE JUSTIFICATION/EVALUATION

B44

B44

B45

B45

B45

B46

B53

B53

B53

B54

1 -BD-237-M7-A

1 -BD-237-M7-A

I -BD-237-M7-B

1 -BD-237-M7-B

1 -BD-237-M7-B

2-BD-237-M7-B

O-DBD-239-6

O-DBD-239-6

0-DBD-239 -6

O-BD-239- 1

O-BD-239-1

O-BD-239- 1

O-DPL-239-2

1-BD-242-1

2-BD-242-1

I-CMPT-26 1-RIO

2-CMPT-26 1-RIO

2-BD-201-C

202

211

212

202

B2

B2

2C7

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

CABLE SIZE

VENDOR DATA

VENDOR DATA

CABLE SIZE

REPLACE CABLE

NON 1E STRUCTURE

NON IE STRUCTURE

NON 1E STRUCTURE

NON 1E STRUCTURE

NON lE STRUCTURE

REPLACE PROT DEVICE

REPLACE PROT DEVICE

.REPLACE PROT DEVICE

NON 1E STRUCTURE

NON IE STRUCTURE

NON lE STRUCTURE

NON lE STRUCTURE

0
VENDrkR DATA

Ddk 1. /i4t 1)

VENDOR DATA

DATA REC'D - PASS

DATA RECID - PASS

NON 1E STRUCTURE

B54

B56

B65

B66

B71

B71

B75



Page No.
12/05/91

PAGE

B09

B09

B09

B09

B09

B12

B14

BOARD

0-MCC-222-HS

0-MCC-222-HS

0- MCC -222- HS

0-MCC-222-HS

0-MCC-222-HS

O-BD-228-3

1-BD-203-A

1 -BD-2 37-P

1-BD-237-A.

1 -BD-2 37-B

1 -BD-2 37-B

2-BD-237-A

2-BD-237-B

2 -BD-237-B

1 -BD-237-M7-P

0-DBD-239 -6

0-DBD-239 -6

A PRENC> C iI B. f
CPLC WBPEVAR90010Z06 ATTACHMENT 2 A o

CIRCUIT CORRECTIVE ACTION

B8 REPLACE BKR #8 (WESTINGHOUSE
DBl-WlI~l5) WITH WESTINGHOUSE EDB15

B9 REPLACE BKR #9 (WESTING3HOUSE
DBl-W1015) WITH WESTINGHOUSE EDB15

B10 REPLACE BKR #10 (WESTINGHOUSE
DB1-W1015) WITH WESTINGHOUSE EDB15

Bil REPLACE BKR#11 (WESTINGHOUSE
DB1-W1015) WITH WESTINGHOUSE EDB15

B12 REPLACE BKR#12 (WESTINGHOUSE
DB1-W10,15) WITH WESTINGHOUSE EDB15

2Cl REPLACE CABLES M29 AND M39 WITH P MIN.
2/0 CABLE

A71 FOR CABLE IPLI39 REPLACE BUSSMPN TYPE
KLC30 WITH BUSSMPN TYPE KTK20

11 REPLPCE CABLE 1PV4 WITH A #14 RATED @
906C OR BETTER

12 REPLACE CABLE 2PV4 WITH P #14 RATED @d
90 0C OR BETTER

11 REPLPCE CPBLE 1PVY123 WITH P #14 RPTED
@ 90 0 C OR BETTER

12 REPLACE CABLE 2P'V12 WITH P #14 RPTED @
90 0COR BETTER

11 REPLPCE CPBLE IPV243 WITH P #14 RPTED
@d 90' C OR BETTER

11 REPLPCE CPBLE 1PV363 WITH P #14 RPTED
@ 90 aC OR BETTER

12 REPLPCE CABLE 2PV363 WITH P #14 RPTED
t@ 90'0 C OR BETTER

24 REPLPCE CPBLE 1PM4712 WITH P #12 OR
BETTER

8 FOR CABLES J59,J60,J64 & J172 REPLPCE
' -FUSE- WITH P GETHED15

S~' K(Z
9 FOR CPBLES J46, J47, & J50 REPLACE -4-- U I1KiZ

WITH P GETHED15 gpl-l 7-1,1-)

B35

B39

B39

B42

B43

B43

B44



Page No.
12/05/91

BOARD

Oi-DBD-239 -6

A-rAeHmoý-jr MJ4,/L6.4A PA 4
.tFFENDr- 0 4

CPLC WBF'EVAR9001006 ATTACHMENT 2

CIRCUIT CORRECTIVE ACTION

17 FOR CABLE J43 REPLACE FUSE WITH A
GETHED15

PAGE

B53



BOARD /L16Iciwr14iw~ At1TDLCZ-

SIIICLE L11T DL.AVING PZ-LREIE- SC~~T ~ 4paL~Le ~5

A. CiRCUI2 BPLIJCER B. FUSE

1. ~~ 2.. &~nufacturer________

2. Mode2./Cezt&Elio. WA 2. Mlodel- ata2.OE No. ____

3. Type yo ?LETY'!

p4. ContinDUoS Current 4. Size

S. Inste-ntaneous SettinE (For: OL Hv'-r NO, _______

Ldjutisable Breaihers)_____

D. Field Verification Data at the Device

Cable #1 Cable 142 Cable 443

Cable ID ______ L
Contract No. "IAL~
Mark No. w)A
Footage Marker ý1 /A________

Other Data -TfPC T'i+M A_________4

*No. of Conductors
*Size I-______

*If mark number not available, determine and record this data.

I FIRST PARTSECOND PARY
VEIIR AEVER I F I ER: DATZ/0-



Calculation No. WBPEVAR9001006
Attachment No. M12051C

Prepared by-. ~Date~o-~-~

Checked by7 ' J-&atei 4 2

Sheet 1

TABLE OF CONITEN~TS
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9.0

10.0

11.0

PURPOSE AND SCOPE

ASSUMPTIONS

REFERENCES

DESIGN INPUT DATA

JUSTIFICATION OF ASSUMPTIONS

METHODOLOGY

ANALYSIS

GRAPHICS

SUMMARY OF RESULTS

CONCLUSION

APPENDI CES

A - DCN 14-12051-C, Cable Sheet
B - DCN N-12051-C, Drawings
C - Sketch No. FJN 030992
D - GES 8110 and 8111
E - Chase Shawmut Curve
F - Verification Worksheet

G - ArECOX7 CAF 7414p4.0'E COmv.

2, 3

3

3

3

3

(8 pages)
(2 pages)
(1 page)
(2 pages)
(1 page)
(1 page)
SI 0Ar PAa)
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Calculation No. WBPEVAR9001006 Prepared by; h.~- aeo-/~2Attachment No. M12051CChkeby e___

Sheet 2

1.0 PURPOSE AND SCOPE

1.1 Purpose

The purpose of this attachment is to verify the adequacy of the
potential transformer circuits for the CSST C and D load tap
changer as identified in DCN M-12051-C.

This attachment is tailored to the specific baseline calculations
shown below.

BASELIN~E CALCULATION CALCULýATION NO.

125V DC Voltage Analysis WBN EEB-MS-TI11-0004

125V DC Vital Battery and WBN EEB-MS-TI11-0003
Charger Capacity Evaluation

Reg. Guide-1.75 Associated WBPEVAR9001006
Circuits anid Appendix R
Analysis for Non-class 1E
120V AC & 250V DC Circuits

082 lxThis sheet added by Rev. 8082lx



cýalculation No. WBPEVAR9001006 Prepared by ''-~ Date 0 3 /J-T.

Attachment No..M12051C
Checked by .6 A ' Date2L2I

Sheet 3

1.2 Scope

The cables added by this attachment are as follows:

SS576P SS569R
SS577P SS57OR

These cables will be connecting the potential transformer
secondaries from the 6900 volt Shutdown Boards to the load tap
changer control board on each transorrner secondary winding. CSST-C
and D both have two load tap changer associated with secondary
windings X and Y.

Each potential circuit will have two (2) fuses mounted at the
switchgear to provide isolation and protection for the Class 1E
potential transformers.

The adequacy of these fuse will be determined.

2.0 ASSUMPTIONS

See Baseline Calculation. No new assumptions, and no unverified
assumptions this attahcment.

3.0 REFERENCES

31DCN M-12051-C

3.2 Fuse characteristics as follows:

a) Chase-Shawmut Co. Class K-5 one-time fuse melting time-current
data from Catalog No. OT-6, Appendix E.' Fuse is rated 250
Volts and has 50000 'Amp interrupting capacity.

b) General Electric Co. Class EJ-l fuse minimum melting time and
maximum total clearance time,-GES-8110 and GES-8111, Appendix
D. Rating is l4.4kV PO, Ai'.PS.7-,C 3-3~

3.3 ABB Power Instruction Manual (ABE #MNM 5695-12),. TVA #2795, RIMS
[B26 910909 6061

3.4 DS-E12.6.3, Re .vision 2, "Auxiliary and Control Power Cable Sizing
up to 15000 Volts," TVA - Electrical Design Standard

3.5 TVA Branch Instruction EEB-TI-08, Rev. 0.

4.0 DESIGN INPUT DATA

4.1 Cables shall be added per Reference 3.1

4.2 Fuses and fuse mounting shall be added by Reference 3.1

5.0 IJU.STIFICATION OF ASSUMPTIONS

None

0821xThis sheet added by Rev. 8082lx
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6.0 METHODOLOGY

6.1 Determine adequacy of cable size by reference to ABB Instruction

Manual

6.2 Show coordination curves and adequacy of protection of potential

transformer circuit

7.0 AN~ALYSIS

7.1 ABB Load TAP Changer required input is 6 volt-amps at 120 volts AC.

ILTC.= 6vplt-mps = 0.05 amps
120 volts

Cable ampacity in NV-3 tray =29 amps per DS-E-12.6.3, Reference
number 3.4

29 amps >> 0.05 amps

Fuse Rating is 250 Volts, 50,000 Amps interrupting capacity.

7.2 Cable withstand for No. 8 AWO is calculated from following formula:

) w2t =.0297 log[,'0 + 14]

U ~t =.00518 A2 = 1.412 x 106

where A = 16510 circular mils (#8.AWG)

@ 10 sec. Iw = .1412 x 106 =376 Amps

@ 1 sec. IW = l1.A12 x 106 =1188 Amps

*from Reference .3.5

7.3 Potential Transformer Impedance (GE Type 4J *

Z =0.3 ohms 2410 @ 120 Volts

For Bolted Fault at secondary terminals,

'sc = 120 -/QO = 400 AMPS 4Z-410
0.3 ~410

*Per General Electric Co.
Somersworth, N.H.

0821xThis sheet added by Rev. 8082lx
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8.0 GRAPHICS

8.1 See Reference 3.1

8.2 Attached coordination curves -Sketch Number FJM 030992)A'I

9.0 SUMMARY OF RESULTS

Cables SS576P, SS577P, SS569R, and SS570R are listed and fuses are identified on
Sketch Number FJM 030992 and protect the cable and are coordinated to prevent
loss of 1E ckt..

Cable
SS576P
SS577P
SS569R
S55570R

Size-
#8AWG
#8AWG
#8AWG

Max. Cable
Anipac i t
29 amps
29 amps
29 amps
29 amps

10 Sec
Thermal
PDinage
3 76AMPS
3 76AM4PS
376AMPS
3 76AMPS

Load
Current
0.05 amps
0.05 amps
0.05 amps
0.05 amps

Allowed
A

6. 0 amps
6. 0 amps
6. 0 amps
6.0 amps

Pass

Fai
P
P
P

P .T.
Max

S.CAMP
400AMPS
400AMPS
400AMPS

9.2 Fuses

A - Chase Shawmut - Cat. OT-6
B - General Electric - Type EJ-l - 2E

10.0 CONCLUSION

The cables are adequately sized and protected for their intended use.

11.0 APPENDICES

A - DCN M-12051-C, Cable Installation Sheets (8 pages)

B - DON M-12051-C, Drawings (zpages)

C - Sketch Number FJM 030992, Rev. 1

D - GES-8110 and 8111 - General Electric Company

E - Chase Shawmut Company Catelog Number OT-6 Curve 0716

F - Verification Worksheet

C, - -Co,?7) or 7AZe41 A~iAs6 Coi..iV~e&A7rF,&.

082 lxThis sheet added by Rev. 8082lx
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,U.C~ WATT S BAR CABLE ROUTING SYSTEM

CABLE INSTALLATION SHEET

CONST ID: lO3SSr-2ODOS76m'P REVISION: R01

CABLE I0
SS 576

CA BLETYP
WFA-1 0

SEP
p

#CA
.1

SET REV NV
1*2 Rai 3

oCO
2C

MCMI AWG
a

SYS FNODE TNODE
200 3169 2157

PULL RAO
0.000

U2/U1 AP X-R 50.49
P

TRAIN RAD CONTRACY
75670A-1

FROM ID: Ow-OXF-200O0
TO ID: 1-BD&211-B/17-

LOC/ELEY: A2TX /728
LOC/ELEY: A11R /757

DWG: 75W510-2
DWG: 0126D4542-2

FOR: LTC X POTENTIAL XFMR (BKR 1812)

13SGN LENG TH
1106

N/R LNGTH
4

TRAY LENGTH
927

ECN:

COND LENGTH
175

DCN: Mi2051

VERIF DATE
920305

CONDUITS: TYEt.86PPSS806P
SS1 22P

TRAY NODES: 3169 3170 3171 3172 3173 3174 3175 3176 3177 3178 3179 3045
3091 3092 3093 1585 1586 1614 1669 218 325 253 327 328 9014 329 238
370 369 342 829 21882155 2156 2157

DESIGNER:L.2.. DATE: C3-CýL'7t CHECK ER: Z -----

SHEET 1 OF 2.

D AT E : P.g-6J.

DATE: 03/05/92

THIS SHEET ADDED ý'( REV -- =

D CNNO. M-1 ZOS 1 -C-

pageý ý I
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CAL CiA.TlA,"J 4. Wi/3/15ci44 ~/t ý00104 WATTS BAR CABLE ROUTING SYSTEM

44 1V,A 11 7.,/VU M - / - C-
CABLE INSTALLATION SHEET

CONST I0% O23SS-2OOZO576--p .REVISION: ROI

CABLE ID
SS 576

C IRBL T YP
WFA"1 0

SEP SET REV NV
P 2*2 ROI 3

#CA
I1

p Co
2C

MCM/ AUG
8

SYS FNODE TNODE
200 2160 2496

PULL RAD
0.*000

U2/U1 APX-R
P

TRAIN RAD

FROM ID: 0~,q0XF-200-D
TO 10: 1-BD-1211-8117-B

LOC/ELEY: A2TX
LOC(ELEV: AliR

(728
/757

DUG: 75W510-2
DWG: 0126D4542-;2

FOR: LTC X POTENTIAL XFMR UBKR 1812)

91

CONDUITS:

N/R LNGTH
4

ECN:

TRAY LENGTH
57

COND LENGTH
30

DCN: M12051

VERIF DATE
920305

SS123P

TRAY MODES: 2160 2183 2495 2496

DESIGNER: DATE-p3.4q CHECKER: 4 •DT

SHEET 2 OF 2 DATE: 03105/92

50.49

CONTRACT
75 670Aý

THIS SHEET ADDED BY RLV L

DCN No. -ryl -I LOSI -C-

Page
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A- /,h 00 '-J -lI,.o7/- C

,Y4)~V A IDCN NO. ?~1QAC

MATTS BAR CABLE ROUTING SYSTEM

CABLE INSTALLAtION SHEET

CABLE I0
ss 577

CABLETYP
WFA-1 0

SEP
P

.1

CONST 10: 0-3SS2OO'O5-77o~p

SET REV NV
1*2 Rol 3

N Co
2 C

MC~4tAWG
8

REVISION: R01

SYS FNODE TNODE
200 3169 2157

PULL RAD
0.000

U2 fU1 AP X-R 50.49
P

TRAIN RAD
C50N6T7 R AACT1

FROM ID: O-0XF-2091- 0
TO ID: 28BD-21lBW1.7"

LOCfELEV: A2TX
LOCfELEV: AilS

f72 8
f 757

DWG: 75W510-?-
DWG: 012604499- 6

FOR: LTC Y POTENTIAL XFMR (BKR 2814)

05GN LENGTH
1106

N4/R LNGTH
4

ECN:

TRAY LENGTH
927

CONO LENGTH'
175

DCN: M12051

VERIF DATE
920305

CONDUITS: TYE479PPSS806P
SSI 22P

TRAY NODES: 3169 3170 3171 3172 3173 3174 3175 3176 3177 3178 3179 3045
3091 3092 3093 1585 1586 1614 1669 218 325 253 327 328, 9014 329 238
370 369 342 829 2181 .2155 2156 2157

DEI N R~.j•l~- DATE:~j~GV~ CHECKER :4f...DA.4 E•-30j-Y3ý

SHEET I OF 2 DATE: 03/05/92

THIS SH.EET ADDED BY REV



W 6 "AV All, 9L.Io*i4 eAA~x

4/TF P l D D CN N O. -I O ) C IPage--
VATTS BAR CABLE ROUTING SYSTEM

CABLE INSTALLATION SHEET.

CONST 10: 0Z'3SSr-200ZO5-7m'3p. REVISIONi R01

CABL E ID
SS' 577

CABnETYP
WF A 11 0

SEP SET REV NV
P 2*2 Rol 3

MCA
.1

oCO
2C

MCMI AWG
a

SYS, FNODE TNODE U2IUI APX-R
200 2160 2496 P

PULL RAD
0.000

TRAIrk RAO CONTRACT
75670A-1

FROM4 10: 0-OXF'20070
TO ID: 2-80211-8/17-6

LOC/ELEV: A2TX
LOC/ELEV: AIlS

/728 DWG: 75W510-n2
/757 DWG: 0126D44~996

FOR: LTC Y POTENTIAL XFMR (BKR 2814)

DSGN LENGTH
96

N/R LNGTH
4'

TRAY LENGTH
57

ECN :

COND LENGTH
35

DCN: M12051

VERIF DATE
920305

CONDUITS:

TRAY NODES: 2160 2183 2495 2496

DESINER:DATE:Q-~~ CHCE: - D ATE!2'&2

SHEET 2 OF 2 DATE: 03105/92

50.49

SS1 24P

THIS SHEET ADDED BY REV---L-
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L4.rd~,E-Wk/L~ 9~eo/~4~
.4/ i'E- b/ X '4

M- - 12-c~j/r - C
------------

UATTS BAR CABLE ROUTING SYSTEM

CABLE INSTALLATION SHEET

CONST ID: O-3SS-200-0569-R REVISION: R01

CABLE ID)

SS 569

C A BLETY P
W FA --:1.()

9 EPF SET [REV NV
R 1.*'2 R01. 31

*CA
1.

# CO
2 C

MC M /A W(
a

SSYS -FNODE TNODE
120(0 31.80 2251.

PULL RAD
0.000

t~i2/JI. pX-

TRAIN RAD

50. 49

C 0 N T R A C, T
756700-- 1.

r:*ROM 11I): 0 OXF---200 C,
Tr0 ID: 2-BD-21 1---A/1.7--A

L0..OC/ELrEV: 031-v
O(..O/ELf.:.V.L: ASR

/ 728a DW(f3: 75WJ51.0-1.
/'757 DUGc3: 01.260446'2-6

r:OR: LTC X PO.'TENTI1AL. XrFMIR ( KIR :171.2)

OSGN LENGTH-
1128

N /R L N GTH
4

TRAY LENGTH
989

CONE) LENGTH
135

DCN : M'.1.205.1.

VERIF DATE
920,306

CONDUI:TS : TYE472R ,!-3SE05R

S S:127 R

TRAY NODES:
3069 1680 1.681
508 879 2253

3:180 3181.
1.682 1.685
2237 2236

'3118 02
4013

22.35

3183
484

2 2 -3 4

31.84
443

2251

31.85 31.86 31.87 3108 31.89 3190 3068
486 488 9019 489 42.8 392 391

DES IGNER- 1 DATE : 034c* Z CH E CKEI--R D DA TE: 3

SHEEl' 1. OF: 2 DATE: 03/06/9?'.

N
THIS. SHEET ADDED BY KtVL .

I CNNO. rliOIC
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A
CAL cL,4 /-/-'j~ 0

W 2-6 114 &/ Co0 (
IDONNO. ff-lo5 IC

WATTS BAR CABLE ROUTING SYSTEM

CABLE INSTALLATION SHEET

CONST ID: O-3SS-200-0569-R REVISION: R01

CABL3..E 11)
99 569

CABFLETY P
WFA- 1.0

SEP SET RE IV NV
K 2*.2 R01. A

# CA
1.

MC M / AWG(
F.

S YS F Nt.) T140DE~
2.00 2.31.6 2319

PULL RAD
01O000

1J2/IUi rPX-R
F)

TRAIN RAO

FROM IDt 0OXF--200 C'
TrO T.D:2-F 2.1.-/.7A

I..OC/t:LIE.' AC3TX
L.OC/F.I...E A5R

/ 7283
/ 757

DUG(3 75W51I0-1.
DUB5; 0 12604462-6

FO)R: LTC X POT ENT IAL. XFN P (BF) 1< 1712)

46

CONDUITS:

N/R L.N(TH
4

TRAY LENGTH-
37

CONM) LENGTH

)CN: M 1 205:1.

VERI:F DATE
920306

S81.25RP

TRAY NOD:ES: 2:316 2317 2318 2319

DES GNE~on ao,0 =ýDATE: V,3-0L-'VZ9~ CHECKER__ fATL:OQ.92Z.,-

SHEET 2 OF 2 DATE: 03/06/9'

50,.49

C,.0 ONT R A C, T
75670 A-1.

THIS SHEET ADDED BY REV 9f



AWAC,4#nA,-
7 A' l

Lqt8As 14,( 700/oo 0

-v/ 2- oJr/ - C
AX n~ TA- I DON NO. m -IZ ,CDCN N .M -1'Z _ I

WATTS BAR CABLE ROUTING SYSTEM

CABLE INSTALLATION SHEET

CONST ID: O-355-200-0570-R IREVISION: R01

S 1 570

CA BLETY P
WA10

I::I

S [rT RI* Nv s13 y S r, ?'!L oF n V- N 0(J) E
1.*2 Ro1.l 200 31.80 2251.

*icc
2:(

MCM/AWJ(
0

PULL RAU
0.000

U t211 A P:)x --IR 50. -19

TRAIN PAD CO(NT~RA CT
7567 on-1

(2'I 0 il :1 D: 0 .. P(1)X 
2 0 C

'T 1 1 ((32. 0;- I 7A

FOR:p LT1C Y 0(1 EN* r:rn'I. YFM:'P [(13(P 2',7]14)

r)S(.N LE:N(TI(4
A1 1 23

N!R P NTl
4

TRAY I..EFNrGTITF(
939

LOC/ELV: A3" /172B3 00.1 75J10 -1i.1

(1(12( M-12051.

VERI1F PATE
920306

CONOP LENG TH
:0.35

COJNDUITIS: TYE'462RP,SS805 P
S8127'R'

TRAY NODPIS: 31.30 31.1. 31.82
3069 1.680 1.681 1 682 1685 408
508 879~ 2253 2237 2236 2235E

31.83 31.34 31.85 31.36 31.87 31.8 231019 319 ~0 306B
484 443 486 433 90:1.9 409 428 '392 391

2234 2251.

PIES~~~~~~~~~~~~~~~~~~~~~ ..NE P...............PA. -oo9L..L 1122 E X•44-------- H~ Ž~Y~

SHEE I.(FF11 OF 2 DlATE: 03/06/92

THIS SHE.ET ADDED BY-KrcV j



141ye>,-blx A _ LDCN NO. R V S)-C.-W 3 1.5 Vi'of/ 1>

UATTS BAR CABLE ROUTING SYSTEM

CABLE INSTALLATION SHEET

CONST IDi 0-3SS-200-0570-R .REVISION: R01

CAB3LE ID
SS 570

CA 131LETY P
U FA -1.0

S E: I-
R.

#C A
1.

SET REr--V NV SYS FNODE T N 01)E
2*2 R0OI. 3 200 2316 231.9

tCO
2 C

FROM ID: 0-OXF--200--C
TO ID): l--BD--21.i.--A/i.7-A

MCM/AW(3
1.3

PULL RAO
0.000

I..OC/EI.EV : A3T"X
LOC("/El-EV: A41'

U2/L.JI A PX --R
p

TRAIN RADl

50. 49

C ONTrR ACT
75670A-1

/7'28 DIWG: 75W510-1.
/757 DUG3: 01.23D4593--2

1-0R: LTC Y POTENTIol.. XFMIR ( 13K(R '2714)

76

CONDUITS:

N/R LNGTH
4

TRAY LENGTH
37

E.-('1N :

COND LENGTH
'35

IJCN: M1.2051I

VERIF DATE
920306

SS6126 R

TRAY NODES: 21316 2317 2:31.8 231.9

DES I ONER DATE. 03 C HE C KE R: __ DATE : 41j-A9Y.

SHE ET 2 O F 2- DATE: 03/06/9.

r-A l Jflrlo~ N'O /0

THIS SHEET ADDED BY REVL
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D-
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BIPIC
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A

ALTER~NAT 0. 2 4UP~
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DELETE
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Task No.__
Document No.
Revision __

VERIFICATION WORKSHEET
FOR CALCULATIONS

Title A '7r . J4 - A-7 ,J)

L'j 6 ,V'4 t? ~a/ 06 /1-7 -, / z-.. o• rl 1*c

QUESTIONS TO BE ADDRESSED

1 Were the inputs correctly selected at the correct revision level, and
____incorporated into the design? Xe-;

2 Are the assumptions necessary to perform the design activity
adequately described and reasonable? Where necessary, are assumptions
identified for subsequent reverification after the detailed design

___activities are comipleted? /e
3a Are the appropriate quality requirements specified?
.3b Are the appropriate quality assurance requirements specified?
4 Are the applicable codes, standards, and regulatory requirements

including issue and addenda properly identified, and are their
requirements for design met?Yc

5 Have applicable construction and operating experience been
___ considered?
6 Have the design interface requirements been satisfied? )"e
7 Was an appropriate design method used? Ye- r
8 Is the output reasonable compared to inputs? /-
9 Are the specified parts, equipment, and processes suitable for the

required application? Are all applicable construction specifications
___ referenced on the drawing(s)?
10 Are the specified materials compatible with each other and with

the design environmental conditions to which the materials will be
____expos ed?

11 Have adeguate maintenance features and requirements been specified?
.12 Are accessibility and other design provisions adequate for performing
___ needed maintenance and repair?
13 Has adequate accessibility been provided to perform the inservice

___ inspection expected to be required during the plantlife?
14 Has the design properly considered radiation exposure to the public

___and Plant personnel?
15 Is the acceptance criteria incorporated in the design document

sufficient to allow verification that design requirements have been
___satisfactorily accomplished? YC!

16 Have adequate preoperational and subsequent periodic test requirements
___ been aTppropriately specified?
17 Are adequate handling, storage, cleaning and shipping requirements

____ specified?
18 Are adeguate identification requirements specified?
19 Are requirements for record preparation review., approval, retention,

- etc.. adeauatelv specified?

For Calculations, only questions 1, 2, 4, 6, 7, 8 and 15 are considered
applicable.

Independent Verifier lzll~z
Print/Sign

6107x - p0

e/ 2-

"Date

THIS SHEET ADDED BY RL:V 1.
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A/, -1;'4fl-C. RECORD OF TELEPHONE CONVERSATION

F ~~~~DATE_______

TO- wi*fif7/i('.£A,44aT A. A,. -10 ;"o
NAME/FILE NO. 

)

FROM et V, e.eetf 2~r ~,-Tr/4 " -~s)3C•/

CLIENT/PROJECT L-'A 13 As~,.-o~' vLs-o / ~ 'Z 9 cc 0o
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1.0 PURPOSE

To review and analyze the 18 circuits with failed cables, identified in
Rev. 7 of this calculation, Attachment M16428A
pages 5 & 6.

2.0 CRITERIA

2.1 If cables are portected against thermal damage by a circuit breaker
or fuse, these will be considered adequate.

2.2 If cable routing is done in its entirety through non Class 1E areas
and no safety related circuits are affected, cables will be
considered adequate.

3.0 APPLICABLE CODES AND STANDARDS

3.1 TVA Electrical Design Standard DS-E12.l.13 Rev. 2 dated April 15,
1986.

Used to determine characteristics of cables whose Mark No. is not
listed on Ref. 3.2.

3.2 TVA Electrical DesiA& Standard DS-E12.6.3 Rev. 2.

Used to determine characteristics of cables and to select

replacema4.& cables

3.3 Watts Bar Design Criteria WB-DC-30-13, Rev. 2.

Used to obtain cable insulation temperature damage values.

3.4 Insulated Cable Engineers Association, Inc. (ICEA) Publication
P-32-382 Revised March 1962, Reprinted 1987.

Used to obtain formula to determine points to plot graphs for cable
thermal damage.

3.5 ANSI/NFPA 70 National Electrical Code -1990.

Used to determine conductor physical characteristics.

4.0 METHODOLOGY

4.1 Identify cables and sizes that failed from table in pages 5 & 6 of
Attachment M16428A..

1019xTHIS SHEET ADDED BY REVISION 91019X
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4.2 Determine if any cables are entirely routed through non Class 1E
areas (see Section 7.1).

4.3 Determine what effect, if any, the failure of any of the cables
under consideration will have on any safety related components.

4.4 Determine the effect of DCN's'on cables under consideration. (see
Section 7.3).

4.5 For control cables the initial conductor temperature is considered
to be the maximum ambient temperature for acceptance in accordance
with criteria for thermal damage to insulation under short circuit
conditions.

5.0 ASSUMPTIONS

Justified

See assumptions identified in Baseline Calculation (Section 2.0)

Unverified

None for this attachment or Baseline Calculation (Section 2.0)

6.0 REFERENCES

6.1 Baseline Calculation

6.2 Attachment M16428A to Baseline Calculation (Rev. 7)

6.3 Watts Bar Nuclear Plant Cable Routing System ID-Y9894, System

Version 6 effective date 8/29/89.

6.4 DCN S-16523-A

6.5 TVA Memorandum EEB 790312929 from R H Dunham, to H S Fox dated
March 12, 1979

6.6 Westinghouse Electric Corp., Low Voltage Breaker Division, Curve
No. SC-340-70, Application Data 29-60-A.

6.7 American Circuit Breaker Corporation, Molded Case Circuit Breakers,
Model Type NE Curve.

6.8 Dwg. No. 47E235, Sh. 3, R 3; Sh. 7, R3; Sh. 45, R4
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6.0 REFERENCES (Cont'd)

6.9 Walkdowns

6.9.1 Walkdown Identification No. WBPEVAR9001006, Walkdown
Title: 480V Unit BD 1A (l-BD-203-A), Compartment #5,
RIMS No. T80 920413,832.

6.9.2 Walkdown Identification No. WBPEVAR9001006 RJE, Walkdown
Title: 250 DC Control Fuses in MRB6, 22 and 23. RIMS
No. T80 920413 833.

6.9.3 Walkdown Identification No. Calculation WBPEVAR9001006
GSR, Walkdown Title: 250V DC Control Fuses in Panel
0-PCBX-245-5024/CC in PCB2024, EL 728, M2E, RIMS No.
T80 920416 966.

6.10 Drawings

6.10.1 55W716-6 Rev. 0
6.10.2 55W642-1 Rev. H
6.10.3 55W642-2 Rev. G
6.10.4 -55W643-1 Rev. J
6.10.5 55W643-2 Rev. F
6.10.6 55W626-1 Rev. G
6.10.7 55Wý633-2 Rev.F
6.10.8 1-75W1562 Rev. 9J-
6.10:9 Y- 1 i -52 3 -R =11.
6. 10: 10'ý1 01?W669ý Rev. D
6.10.11 75W1521-1 Rev. F
6.10.12 75W1521-1 Rev. 5
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7.0 CALCULATIONS

7.1 The following cables are entirely routed in Non 1E structures, and
their failure will not affect safety related components.

Therefore, it is not necessary to replace these cables:

PLS4132, PLS4152, PLS4155, PLS4158, PLS4161 & PLS4121

Ref. 6.1 Appendix B Page B9 and Sheet B9A
Ref. 6.2 Page 5, Board 0-MCC-222-HS
Ref. Appendix A of this revision

7.2 Cables 1429 and M439 are protected by Westinghouse breaker JA3 125A
located in Auxiliary Building Lighting Board 3. Instantaneous trip
is set in HI position. At this setting the possibility exists that
the cables may suffer thermal damage. Changing the-instantaneous
trip setting of the breakers from HI to LO will protect cables M29
and M439 from thermal damage.

Ref. 6.1 Appendix B, Sheet B12A and
Appendix C, Sheet C86, curve 83

Ref. 6.2 Page 5, Board O-BD-228-3,
Compartment 2C1

7.3 Cable 1PL139 is protected by a Bussmann KLClO fuse which is
adequate (Ref. 6.9).

Ref. 6.1, Appendix A, Sheet A25, Appendix B, Sheet B14 and Appendix
C, Sheet C37
Ref. 6.4
Ref. 6.2 Page 5, Board 1-BD-203-A

7.4 The following control cables operate at a normal ambient
temperature of 700F (21.11*C). The maximum ambient temperature for
the locations where the cables are located is 40*C.

Based on the curve in section 7.4.2,(developed for operatlon at
40*C) the cables will not suffer thermal damage, therefore, cables
lPV4, 2PV4, 1PV123, 2PV123, 1PV243, 1PV363 and 2PV363 will not have
to be replaced.

Ref. 3.2
Ref. 3.3
Ref. 6.2 Page 5, Boards:

1 -BD-237-A
1-BD-237-B
2-BD-2 37-A
2-BD-237-B

Ref. 6.7
Ref. 6.8
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Thermal damage (points to plot graph.7.4.2) Cable Mark # WHB
The following information was-obtained from Attachment
M'-16428-A and other references as indicated.

DATA
Board Cable
1-BD-237-A lPV4 Re
1-;BD-237-A 2PV4 Re
1-BD-237-B 1PV123 Re
1-BD-237-B 2PV123 Re
2-BD-2 37-A 1PV243 Re
2-BD-237-B 1PV363 Re
2-BD-237--B 2PV363 Re
Curve
Cable Mark No. WHB
Conductor size - #14 AWG
Cable type PJJ or PNJ
Insulation type PE
(Tl) Max Ambient Temp 40*C equals

Initial conductor temp.
(T2) Cable insulation damage temp:
(A) Conductor area Circular Mils:

REFERENCES

f.
f.
f.
f.
f.
f.
f.

6.1
6.1
6.1
6.1
6.1
6.1
6.1

1500C
4110

Appendix B
Appendix B
Appendix B
Appendix B
Appendix B
Appendix B
Appendix B

Ref.
Ref.
Ref.
Ref.
Ref.
Ref.

Sht,
Sht,
Sht,
Sht,
Sht,
Sht,
Sht,
6.7
6.1
6.1
3.2
6.5
6.8

B35A
B35B
B39A
B35B
B42B
B43C
B43D

Ref. 3.3
Ref. 3.5

=0.0297 log T2 + 2347

1;1+ 2341

t = 0.0297 [il 2 log

for I = 3000 Amps

3000
1500
1200

900
600
300
.90

Re

T2 + 23W
Tl + 23f4

t~~~~ = .29 0l 2 log
L000J

Amps
Amps
Amps
Amps
Amps
Amps
Amps

0.00817
0.03268
0.05107
0.09079
0.20427
0.81708
9.07687

~f. 3.4

150p + 234]
L40 + 234J

sec
sec
sec
sec
sec
sec
sec
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7.5 Cable lPM4712 (4/C #14 rated at 750C) operates at a nrmal ambient
tetnperature of 70OF (21.110C). The maximum ambie~-t temperature for
the locations where the cable is routed is 120*F (48.89*C).

Based on the curve 7.5.2 (developed for operation at 48.89 0C) this
cable will not suffer thermal damage and therefore it will not have
to be re~placed.

Ref. 6.1 Appendix A, page A60, Appendix B, Sheet B44k, Appendix C,
Sheet C13

Ref. 3.2
Ref. 6.2, Page 5, Board l-BD-237-M7-A
Ref. 6.6
Ref. 6.8

7.5.1 Thermal damage (points to plot graph 7.5.2) Cable Mark #
WHD

Board No. l-BD-237-M7-A
Cable 1PM4712, Circuit No. 24

Curve

Cable Mark No. WHD

Conductor Size: # 14 AWG

Cable Type PJJ or PNJ
Insulation type - PE
(Tl) Maximum Ambient temperature
48.89*C = Initial Conductor Temp.

(T2) Cable Insulation - Damage Temp. 150*C
(A) Conductor Area - Circular Mils 4110

Ff2-x t = 0.0297 log 1l2 + 31LA]T + 234J

t = 0.0297 A] 2 log
IA

Ref. 6.2
Ref. 6.1 Appendix B,
Sheet B44K

Ref. 6.6
Ref. 6.1, Appendix B,
Sheet B44K

Ref. 6.1, Appendix B,
Sheet B44K

Ref. 3.1
Ref. 6.5
Ref. 6.5

Ref. 3.3
Ref. 3.5

Ref. 3.4

T2+ 23,4
LTI + 23f4J

For I = 3000 Amp

3000
1500
1200

900-
600
300
90

Amps
Amps
Amps
Amps
Amps
Amps
Amps

t
t
t
t
t
t
t

t = 0.0297

0.007398
0.029592
0.046238
0.082201
0.184952
0.739808
8.220083

32000J
log F150 + 234

L48.89 + 234J
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7.6 Cables J50 & J60 (3/C #12 AWG rated at 90*C) are protected with
Eniglish Electric Fuses types BR-15. The attached curves 7.6,.2
(Sheet 10) & 7.6.4 (Sheet 12) show that the fuses coordinate with
the breakers (GE-THED 30) and that the cable will not suffer
thermal damage.

Ref. 6.2, Page 5, Board.0-DBD-239-6

7.6.1 Thermal damage (points to
WGC-l & WLC.

plot graph

Board No. 0-DBO-239-6R
Cables J50 & J60R

Curve No. 37R

Circuit Nos.8 & 9R

Mark Nos. WGC-l & WLC R

Conductor Size: # 12 AWG R

Cable Type PXMJ & CPJJ R
Insulation type - XLPE and EPR R
(Tl) Temperature Rating; 90*C R
(T2) Cable insulation damage temp: 250*C R
.(A) Conductor area Circular Mils: 6530 R

[j2 t =0.0297 log -2+34R

L-i L. + 23f4J

t =0.0297 [6531 2 log [Tso + 2347

2000
1000

500
200
100
50

Amps
Amps
Amps
Amps
Amps
Amps

7.6.2) Cable Type

ef. 6.2
ef. 6.1 Appendix B,
Sheets B53C & B53D
ef. 6.1, Appendix B,
Sheets B53C & B53D
ef. 6.1, Appendix B,
Sheets B53C & B53D
ef. 6.1, Appendix B,
Sheets B53C & B53D
ef. 6.1, Appendix B,
Sheets B53C & B53D
ef. 3.2
ef. 6.5
ef. 6.5
ef. 3.3
ef. 3.5

ef. 3.4

0.0552
0. 2207
0.8830
5.5185
22.074
88.296
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7.6.2

GEC -English Electric H.R.C. Fuse-links
TIME-CURRENT
CHARACTERISTICS

.* rz
9o01C

ILMJI SYMWAETUCAL PNOaflC7=' CUK*W IN AM0FW8
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Tabulation of values used to transfer English Electric curve
for fuse BR-15 shown in graph 7.6.2 to curve 37 shown in graph
7.6.4 (Attachment B, Sheet C40 of Ref. 6.1).

= 0.01 sec
= 0.1
= 1.0
= 10.0

100.0
-1000.0

-10000.0

1=
1=
1=
1=
1=
1=
1=

258.52 Amps
89.12 Amps
51.58 Amps
37.583 Amps
29.85 Amps
26.60 Amps
25.11 Amps

The curves for English Electric Fuse BR-15 and thermal damage
characteristic for cables type PXI4J or CPJJ # 12 conductor,
900C was plotted on the curve Ref.6.l Attachment C sheet C40.
The plots show that cables will not suffer thermal damage.
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7.6.4 Cables J50 & J60

PRE2AF-DDATE '.j'. '

CZý) -:ýcF' -DATE _21=L

.5 1 2 5 1 ~ 50 1 2 5 1 2 5
.5~~ ~ ~ 1 2 8 A2

DRAWING CURVEZ7 PLOT ELL: 120 SCALE: le-0
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7.7 Cables J59 (1-9C #12), J64 (1-19C #12), J172 (1-4C #12), J46 (1-9C
#1-2), J47 (1-19C #12), and J43 (1-16C #12) all with insulation
rated at 75*C are protected by English Electric fuses type BR-iS.
The graphs 7.7.2 and 7.7.3 show that the fuses coordinate with the
circuit breaker, and the fuses protect the cable against thermal
damage.

Ref. 6.2, Pages 5 & 6 Board 0-DBD-239-6

7.7.1 Thermal damage (points to plot graph, WGH, WGN, WGD & WGM)

The following information was obtained from
other references as indicated.

Board No. 0-DBO-239-6
Cables J59, J64, J172,
J46, J47, J43, Circuits 8, 9,

Curve No. 37

Mark Nos. WGH, WGN, WGD & WGM

Conductor Size: # 12 AWG

& 10

Cable Type PJJ
Insulation type - PE
(Ti) Temperature rating: 75*C
(T2) Cable insulation damage temp:
(A) Conductor area Circular Mils:

[11]2

150 0 C
6530

t= 0.0297 log [2 + 2347
Ti+ 234J

t = 0.0297 [42 log 2 + 234
L'1 LTi + 23J

attachment M-16428A and

Ref. 6.2
Ref. 6.1 Appendix B,
Sheets B53D, B53E
& B53C

Ref. 6.1, Appendix B,
Sheets B53D, B53E
& B53C

Ref. 6.1, Appendix B,
Sheets B53D, B53E
& B53C

Ref. 6.1, Appendix B,
Sheets B53D, B53E
& B53C

Ref. 3.1
Ref. 6.5
Ref. 6.5
Ref. 3.3
Ref. 3.5

Ref. 3.4

For I = 2000 Amp

2000 Amps
1000 Amps
500 Amps
200 Amps
100 Amps

t = 0.0297

0.0299 sec
0.1195 sec
0.4781 sec
2.9879 sec
11.9517 sec

,0053]012 log [1750 + 23Z]ý5+ 2341
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7.7.2

G EC - English Electric H.R.C. Fuse-links TIME-CURRENT
CHARACTERISTICSI

.ik k

4S !. C
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7.7.3

SHEET 1 Ci~

DATE-4- f

- -Otu4~s -_, -71 )Lf

DRAWING CUP.VE37 PLOT ELL: 120 SCALE: 10^0
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8.0 SUMMARY OF CALCULATION RESULTS

The calculation results apply to the cables failed in the 18 circuits
taken into consideration by Attachment M-16428-A.

8.1 Cases where breaker vendor information is not available.

CABLE CABLE IS CABLE WILL
NO. CLASS ROUTING FAILURE RESULTS

ENTIRELY OF CABLE _______________

IN NON 1E AFFECT WILL CABLE IF YES
AREAS ANY SAFETY REQUIRE MARK NO.

SYSTEM REPLACEMENT

PLS 4132 NON 1E YES NO NO
PLS 4152 NON 1E YES NO NO
PLS 4155 NON 1E YES NO NO.
PLS 4158 NON 1E YES NO NO
PLS 4161 NON lB YES NO NO
PLS 4121 NON lE YES NO NO

Criteria 2.2

Appendix A Sheet Al

8.2' Cases where break r trip settings require adjustment

Change instantanek'ous trip setting of Westii~ouse breaker JA3 125A
from High to Low. This will prevent thermal damage to cables M29
and M'39. (See section 7.2).

Ref. 6.1, Attachment C, Sheet C86, Curve 83.

Criteria 2.1

8.3 Cables protected by Bussmann KLC1O fuse

Cable 1PL139 is adequately protected against thermal damage by

Bussmann KLClO fuse (See Section 7.3).

Criteria 2.1

1019xTHIS SHEET ADDED BY REVISION 91019X
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8.4 Cases where cables were analyzed using maximum ambient temperature
as' initial conductor temperature.

CABLE FAIL THERMAL'
NO. DAMAGE RESULTS

CRITERIA REPLACEMENT IF YES
________ CABLE MARK NO.

1PV4 NO NO
2PV4 NO NO
1PV123 NO NO
2PV123 NO NO
1PV243 NO NO
1PV363 NO NO
2PV363 NO NO
lPM4712 NO NO

Criteria 2.1, Graphs 7.4.2 and 7.5.2

8.5 Cases where additional information was
calcua~tion was issued.

founid'after R7 of this

Criteria.2.1, Graph 7.7.3

1019xTHIS SHEET ADDED BY REVISION'9

CABLE INFORMATION PASS THERMAL
NO. FOUND INSULATION. RESULTS

Circuits contain CRITERIA REPLACE IF YES
______ fuses ______ CABLE MARK NO.

J59 FUSE BR-15 YES NO
J60 FUSE BR-15 YES NO
J64 FUSE BR-15 YES NO
J172 FUSE BR-15 YES NO
J46 FUSE BR-15 YES NO
J47 FUSE BR-15 YES NO
J50 FUSE BR-15 YES NO
J43 FUSE BR-15 YES NO

1019X
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9.0 CONCLUSION

DCN M-08614-A will change the instantaneous trip setting of the breaker
protecting cables M29 and M39 from HI to LO. Once this is performepzd,
all the cables failed by revision 7 of this calculation will be
considered to be satisfactory.

10.0 APPENDIXES
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ATTACHMENT Mi6428A - RI

APPET 3IX A

CALC. WBPEVAR9001006 R8
(FAILED CABLES ANALYSIS)

PREPARED By -DATEE

CHECKED BY. DATE04

FROM TO
BOARD CKT CABLE SIZE FROM EQUIP. LOC/ELEV TO EQUIP. LOC/ELEV JUSTIFICATION

O-MCC-2i2-IIS B8 PLS4132 #12 O-IFIC-222-HS1 S2N/729 O-MCC-222-HS/DN S6H/741 -NON-lE STRUCTURE
0-MCC-222-HS B8 PLS4152- #12 0-IFIC-222-HSI _S2N/729 O-MCC-222-HS/BN S6H/741 NON-lE STRUCTURE
0-MCC-222-HS B9 PLS4155 #12 O-IFIC-222-HS2 S2N/729 O0-MCC-222-HS/BN. S611/741 NON-lE STRUCTURE
0-MCC-222-HS B10- PLS4158 #12 O-IFIC-222-HS3 S2N/ 729 10-MCC-222-HS/BN S6H/741 NON-lE STRUCTURE
0-MCC-222-HS Bli PLS4161 #12 O-IFIC-222-HS4 S2N/729 O-MCC-222-HS/BN S611/741 NON-lE STRUCTURE
0-MCC-222-HS B12- PLS4121 #14 O-,JB-295-5484 _S6K/713 0-MCC-222-HASBN S611/741 NON-lE STRUCTURE
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1.0 PURPOSE AND SCOPE

1.1 This attachment addresses concerns raised in WBFIR910243103 RO, with
regard to calculation WBPEVAR9001006. The FIR identified the following
areas that were not adequatelly analyzed in the calculation

1. Communication Systems

2. Potential Transformers Circuits

3. Security Systems(120V AC)

Attachment FIR103A analyzes Potential Transformers Circuits and
Attachment FIR103B analyzes Communication Systems and Security Systems.
Attachment FIR103C analyzes control or power cables leaving any vendor
package and connected to 480V NCC's. This is in addition to the areas
identified in the WBFIR910243103 RO.

1.2 The purpose of this attachment is to verify that cables pertaining to
circuits supplied by Potential Transformers and connecting to equipment.
wihtin the seismic class I structures, are properly protected and will
not degrade the performance of any class 1E cables or Fire Safe Shutdown
(FSSD-Appendix R) cables.

1.3 The scope of work of this attachment contains all the circuits
originating at potential transformers outside of and routing into
seismic class 1 structures.,

The list of boards, panels and equipment which contain these PT's is
presented at 6.2.4.
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2.0 ASSUMPTIONS

2.1 See Baseline Calculation.

3.0 SOURCES OF DESIGN INPUT/REFERENCES

3.1 WBFIR910243103 Rl

3.2 Baseline Calculations :Calculation No. WBPEVAR900lOO6,

Reg. Guide 1.75 Associated Circuits
and Appendix R Analysis of Non-Class
1E 120 VAC & 250 VDC Circuits

3.3 TVA Electrical Design Guide DG-E12.6.2, Rev. 0

3.4 TVA Electrical Design Guide DG-E2.4.6, Rev. 0

3.5 TVA Design Criteria WB-DC-30-5, Rev.5

3.6 TVA Design Criteria WB-DC-30-13, Rev.2 (B26910131801)

3.7 TVA Electrical Design Standard DS-E12.l.6 Rev. 1

3.8 TVA Computerized databases
- CCRS as of 8/8/1992
- EMS0 as of 8/8/1992

3.9 TVA Drawings - See Appendix A

4.0 DESIGN INPUT DATA

See list of drawings in Appendix A.

5.0 JUSTIFICATION OF ASSUMPTIONS

5.1 There are no unverifiled assumptions.

5.2 See baseline calculation.
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6.0 CALCULATION METHODOLOGY

6.1 Identification of associated circuits.
The corrective action for the FIR requires the analysis of the circuits
that are routed into seismic class 1 buildings. The circuits analyzed
in this attachment are listed in section 6.2.4. The circuits havc been
selected by identifying on the drawings all the PT's which have
connection cables leaving the panels and routed from seismic class I to
non-class I buildings and vice-versa. The purpose of the analysis is to
ascertain whether the cable are properly protected, as required by the
electrical design guide DG-E12.6.2 and the criteria WB-DC-30-5 and
WB-DC-30-13.

6.2 Potential Transformer circuits analysis methodology

6.2.1 The circuits are analyzed as outlined in WB-DC-30-5.

6.2.2 The cable thermal damage is evaluated as indicated in
WB-DC-30-13.

6.2.3 The thermal damage up to lOseconds is calculated as per ICEA
P-32-382,using the formula

12t =0.0297*A
2*log ((T2 + 234)I(Tl + 234))

where
I = maximum short circuit current
A = conductor area in circular mills
t = duration of fault on seconds
Tj= maximum operating temperature
T2= limiting temperature of insulation., in 0C

The thermal damage curves are calculated in Appendix D.
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6.2.4 The circuits to be analyzed include the following elements

a.The potential transformers listed below

Coupling Capacitor Voltage
Transformers (at 500KV switchyard)

Oil Filled Potential Voltage
Transformers (at 500kv switchyard)

Bushing Device Potential
Transformers (on Main Transformer
Banks)

Potential
(Attached
bus bars)

Potential
within:

6900V
6900OV
6900OV
6900V

6900V
6900V
6900V
6900OV

Unit
unit
Unit
Uni t

Unit
unit
Uni t
Uni t

Voltage Transformer sets
to the 'generator

Voltage Transformers Sets

Board
Board
Board
Board

Board
Board
Board
Board

6900V Start Bus Board A
6900V Start Bus Board B

6900V Common Board A
6900V Common Board B.

0-LTCC-245-2/B
0-LTCC-245-2/C
O-LTCC-245-3/B
O-LTCC-245-3/C
0-LT.CC--245-10/A
0-LTCC-245-l0/B

0-POT-245-3/lA
0-POT-245-3/1B
0-POT-245-9/2A
0-POT-245-9/2B
0-POT-245-9/2C

1-OXF-244-A
1-OXF-244-B
1-OXF-2 44-C
0-OXF-244-SP
2-OXF-2 44-A
2-OXF-244-B
2-OXF--244-C

1-TB-2 44-PT
2-TB-244-PT

1-B D-2 01-A
1-BD-201-B
1-BD-201-C
1-BD-201-D

2-BD-20 1-A
2-BD-201-B
2-BD-201-C
2-BD-201-D

O-BD-200-SA
0-BD-200-SB

O-BD-200-A
O-BD-200-B

.249 2x
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6900V Common Switchgear C
6900V Common Switchgear D

6900V RCP
6900V RCP
6900V RCP

6900OV
6900V
6900V
6900OV

Board
Board
Boar('

Board
Board
Board
Board

6900V Shutdown Board lA-A (2A-A)

6900V Shutdown Board lB-B (2B-B)

480OV
480OV
480OV
480OV

480V
480OV
480V
480V

480OV
480OV
480OV
480V

Unit Board 1A
Unit Board lB
Unit Board 2A
Unit Board 2B

Shutdown
Shutdown
Shutdown
Shutdown

Shutdown
Shutdown
Shutdown
Shutdown

Board
Board
Board
Board

Board
Board
Board
Board

lAl-A
1A-2-A
1Bl-B
1B2-B

2A1-A
2A2-A
2B1-B
2B2-B

O-BD-200-C
0-BD-200-D

1-BD-202-A
1-BD-202-B
1-BD-202-D

2-BD-2 02-A
2-BD-202-B
2-BD-202-C
2-BD-202-D

1-BD-211-A
(2-BD-211-A)
1-BD-2 11-B
(2-BD-211-B)

1-BD-203-A
1-BD-203-B
2-BD-203-A
2-BD-203-B

l-BD-2 12-Al-A
l-BD-212-A2-A
1-BD-212-Bl
l-BD-212-B2

1-BD-2 12-Al
1-BD-212-A2
1-BD-212-Bl
l-BD-2 12-B2

b. The cables between the PT's and the instruments. Tags identifying
connecting cables are found on the reference drawings listed in
Appendix A. Their characteristics are listed in the CCRS database.

c. The boards and panels incoporating relays and instruments. They are:
- The Unit Control Boards (0-M,l-M,2-M,l-L,2-L)
- The Electrical Control Board (ECB)
- The Relay Boards (MRB, RB's)
- The Auxiliary Control Panel

These equipment items are the end points of the circuits originating
at boards and panels listed in 6.2.4.a.

0
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6.2.5 The shortcircuit points are chosen at lOFT from the originating
PT. This provides a consistent calculation criteria and a very
conservative value for the shortcircuit current.

The fuse shortcircuit interrupting ratings are compared with the
shortcircuit current values, in order to ascertain the fuses
operating suitability.

6.2.6 The thermal damage curves are calculated for each cable,
according to the insulation class for each individual cable.

6.2.7 The calculation has been developed as outlined bellow

a. Prepare the circuit data sheets indicating
- the PT location

- - the circuits intended use
- the protective fuses, their type and rating
- the connecting cables, their type, length, insulation

material, etc.

b. Calculate the bolted shortcircuit at l0ft from the PT.

c. Plot the time current characteristics of the protecting fuse
and the cable insulation damage curve.

d. Verify the adequacy of the protective device, using the
.criteria listed in section 6.2.1. The ratings of the cables
are listed in reference 3.6. The sources for the fuses
ratings are
-The drawings (See Appendix A)
-The TVA walkdown files
-The TVA EMSO database.
-Manufacturers data sheets,.

The existence'of a safety margin between the cables' thermal
damage curves and the time current characteristics of the
protective fuse can be ascertained on the plots included in
Attachment C. Instances of no margin are justified in
section 5.1 of the base calculation.

6.2.8 The short circuit calculation has been performed for each
individual circuit. In order to obtain a conservative result,
the impedances of the potential transformers and their limiting
effect have been neglected.

2492x
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7.0 ANALYSIS

See Appendices BE

8.0 GRAPHICS

See Appendix C.

9.0 SUMMARY OF RESULTS

See Appendices B and E

10.0 CONCLUSION

The analysis of Appendices B and E indicates that

1) The cables are protected from thermal damage.

2) The fuses are applied within their short circuit ratings.
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4 1-75W1508

5 1-75W1509

6 1-45W713

7 45N714

8 1-45W715

9 1-45W720

10 1-45W721-1

11 1-45W721-2

12 1-45W724-1

13 1-45W724-2

REV TITLE

0 WIRING DIAGRAM
HAlF' SINGLE LINE
500KV SWITCHYARD

0 WIRING DIAGRAM
MAIN SINGLE LINE
500KV SWITCHYARD

0 WIRING DIAGRAM
MAIN SINGLE LINE
500KV SWITCHYARD

Ol WIRING DIAGRAM
MAIN SINGLE LINE
500KV SWITCHYARD

0 WIRING DIAGRAM
MAIN SINGLE LINE
500KV SWITCHYARD

0 WIRING DIAGRAM
STA. SERV XFRMS &
SINGLE LINE

START BUS

C WIRING DIAGRAM
6900V COMMON SWGR C & D
SINGLE LINE

0 WIRING DIAGRAM
6900V COMMON SWGR A&B
SINGLE LINE

1 WIRING DIAGRAM
6900V RCP BOARDS
SINGLE LINE

0 WIRING DIAGRAMS
6900V UNIT EDS 1A, 1B, 2A & 2B
SINGLE LINE
SH- 1

0 WIRING DIAGRAM
6900V UNIT BDS 1C, 1D, 2C & 2D
SINGLE LINE SH-2

0 WIRING DIAGRAM
6900V SHUTDOWN BOARD lA-A
SINGLE LINE

0 WIRING DIAGRAMS
6900V SHUTDOWN BOARD lB-B
SINGLE LINE
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19 1-45W749-2

20 1-45W749-3

21 1-45W749-4

22 45N1636-1

.23 45N1636-2

24 45N1636-3-

25 45N1636-4

26- 45N1641-1

27 45N1641-2

REV TITLE

0 WIRING DIAGRAMS
6900V SHUTDOWN BOARD 2A-A
SINGLE LINE

0 WIRING DIAGRAMS
6900V SHUTDOWN BOARD 2B-B
SINGLE LINE

0 WIRING DIAGRAM
480V UNIT BOARD 1A, 2A
SINGLE LINE

0 WIRING DIAGRAM
480V UNIT BOARD 1B, 2B
SINGLE LINE

0 WIRING DIAGRAM
480V SHUTDOWN BD lAl
SINGLE LINE

& 2A1-A

1 WIRING DIAGRAM
480V SHUTDOWN BD 1A2-A & 2A2-A

1 WIRING DIAGRAM
480V SHUTDOWN BD 1B1-B & 2B1-B

0 WIRING DIAGRAM
480V SHUTDOWN BD 2B2-A & 2B2-B

R WIRING DIAGRAM
UNIT CONTROL BOARD-PANEL 0-L-4
CONNECTION DIAGRAMS - SHEET,1

R WIRING DIAGRAM
UNIT CONTROL BOARD-PANEL 0-L-4
CONNECTION DIAGRAMS - SHEET 2

R WIRING DIAGRAM
UNIT CONTROL BOARD-PANEL 0-L-4
CONNECTION DIAGRAMS - SHEET 3

R WIRING DIAGRAM
UNIT CONTROL BOARD-PANEL 0-L-4
CONNECTION DIAGRAMS - SHEET 4

_R WIRING DIAGRAMS
UNIT CONTROL BOARD PANEL
CONNECTION DIAGRAMS.SM-i

G. WIRING DIAGRAMS
UNIT CONTROL BOARD PANEL
CONNECTION DIAGRAMS SH-2
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29 4SN1641-5

30 45N1641-6

31 45N1644-1

32 45N1644-2

33 4SN16414-4

34 4SN1659-2

35 45N1659-3

36 45NI659-4

37 45N1659-5

38 45W1714-1

39 45W1720-1

L WIRING DIAGRAMS
UNIT CONTROL BOARD PANEL 1-M-1 & 1-M-2
CONNECTION DIAGRAMS SH-3

R WIRING DIAGRAMS
UNIT CONTROL BOARD PANEL 1-M-1 & 1-M4-2
CONNECTION DIAGRAMS SH-5

P WIRING DIAGRAMS
UNIT CONTROL BOARD PANEL 1-M4-1 & 1-M4-2
CONNECTION DIAGRAMS SH-6

K WIRING DIAGRAM
UNIT CONTROL BOARD-PANEL 1-M-5
CONNECTION DIAGRAMS - SHEET 1

14 WIRING DIAGRAM
UNIT CONTROL BOARD-PANEL 1-M-5
CONNECTION DIAGRAMS - SHEET 2

N WIRING DIAGRAM
UNIT CONTROL BOARD-PANEL 1-M-5
CONNECTION DIAGRAMS - SHEET 4

P WIRING DIAGRAMS
UNIT CONTROL BOARD
PANEL 0-M-26
CONNECTION DIAGRAMS SHEET-2

.N WIRING DIAGRAMS
UNIT CONTROL BOARD
PANEL 0-M4-26
CONNECTION DIAGRAMS SHEET-3

P WIRING DIAGRAMS
UNIT CONTROL BOARD
PANEL 0-M4-26
CONNECTION DIAGRAMS SHEET-4

F WIRING DIAGRAMS
UNIT CONTROL BOARD
PANEL 0-M4-26
CONNECTION DIAGRAMS SHEET-5

C WIRING DIAGRAMS
6900V COM STA SWGR C & D

C WIRING DIAGRAMS
6900V REACTOR COOLANT PUMP BDS
CONNECTION DIAGRAMS
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49- 1-45W760-206-1

50o 1-45W760-206-2

51 1-45W760-211-6

52 1-45W760-211-7

53 1-45W760-211-17

REV TITLE

E WIRING DIAGRAMS
6900V UNIT BOARDS

C WIRING DIAGRAMS
6900V UNIT BOARDS

D WIRING DIAGRAMS
6900V UNIT BOARDS

D WIRING DIAGRAMS
6900V UNIT BOARDS

0 WIRING DIAGRAM
6900 START BOARDS.
SCHEMATIC DIAGRAMS

0 WIRING DIAGRAM
6900 COM STA SWGR C & D
SCHEMATIC D IAGRAMS

0 WIRING DIAGRAM
6900V UNIT BOARDS
TRANSFER SCHEMATIC DIAGRAMS

0 WIRING DIAGRAMS
480V UNIT AUXILIARY POWER
SCHEMATIC DIAGRAM

0 WIRING DIAGRAM
480V TURBINE BUILDING COMMON POWER
SCHEMATIC DIAGRAMS

0 WIRING DIAGRAM
480V AUX BLDG COMMON POWER
SCHEMATIC DIAGRAM

0 WIRING DIAGRAM
480 AUX BLDG COMMON POWER
SCHEM4ATIC DIAGRAM

0 WIRING DIAGRAM
6900V SHUTDOWN POWER-TRAIN A
SCHEM4ATIC DIAGRAMS

0 WIRING DIAGRAM
6900V SHUTDOWN POWER-TRAIN B

SCHEMATIC DIAGRAMS

0 WIRING DIAGRAM
6900V SHUTDOWN POWER-TRAIN A & B
SCHEMATIC DIAGRAM
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61 55W615-1
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0 WIRING DIAGRAMS
480V SHUTDOWN POWER
SCHEMATIC D IAGRAMS

D WIRING DIAGRAM
ELEC CONTROL BOARD-PANEL 2
COMMON STA SERV XFMR B & C

C WIRING DIAGRAM
ELEC CONTROL BOARD-PANEL 2
COMMON STA SERV XFMR B & C

D WIRING DIAGRAM
ELEC CONTROL BOARD-PANEL 3
COMMON STA SERV XFMR A & D

C WIRING DIAGRAM
ELEC CONTROL BOARD-PANEL 3
COMMON STA SERV XFMR A & D

L WIRING DIAGRAM
ELEC CONTROL BOARD-PANEL 3
COMMON STA SERV XFMR A & D

L WIRING DIAGRAM
ELEC CONTROL BOARD-PANEL 5
500KV SEQ 2 LINE,UNIT 2 & SP BKR

F WIRING DIAGRAM
ELEC CONTROL BOARD-PANEL 5
500KV SEQ 2 LINE,UNIT 2 & SP BKR

D WIRING DIAGRAM
ELEC CONTROL BOARD-PANEL 5
500KV SEQ 2 LINE,UNIT 2 & SP BKR

K WIRING DIAGRAM
ELEC CONTROL BOARD-PANEL 5
500KV SEQ 2 LINE,UNIT 2 & SP BKR
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WIRING DIAGRAM
ELEC CONTROL BOARD-PANEL 6
UNIT 1,500KV BULL RUN & VOL LINES

WIRING DIAGRAM
ELEC CONTROL BOARD-PANEL 6
UNIT 1,500KV BULL RUN & VOL LINES

WIRING DIAGRAM
ELEC CONTROL BOARD-PANEL 6
UNIT 1,500KV BULL RUN & VOL LINES

WIRING DIAGRAM
ELEC CONTROL BOARD-PANEL 7
500KV SEQUOYAH LINE

WIRING DIAGRAMS
MAIN RELAY BOARD PANEL 12
OSCILLOGRAPH NO. 2 SH. 1

WIRING DIAGRAMS
MAIN RELAY BOARD PANEL 20
OSCILLOGRAPH NO. 1 SH.-1

WIRING DIAGRAM
500KV CONNECTION DIAGRAM SH-1
BAYS 1 & 2

WIRING DIAGRAM
500KV CONNECTION DIAGRAM SH-2
BAYS 3 & 4

WIRING DIAGRAM
500KV CONNECTION DIAGRAM SH-5
BAYS 9 & 10

WIRING DIAGRAM
500KV CONNECTION DIAGRAM SH-6
BAYS 11 & 12

WIRING DIAGRAM
500KV AC SCHEMATIC
BAYS 1 &'2

WIRING DIAGRAM
500KV AC SCHEMATIC
BAYS 3 & 4
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500KV AC SCHEMATIC
BAYS 8.& 9
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500KV AC SCHEMATIC
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500KV AC SCHEMAT IC
BAYS 11 AND 12
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UNIT 1 GEN & XFMR CIRCUITS

3 WIRING DIAGRAM
GENERATOR & UNIT SS XFMR 1 C & D
CONNECTIONS DIAGRAM SHEET 1

B WIRING DIAGRAM
500KV MAIN TRANSFORMER BANK 1
CONNECTION DIAGRAM

B WIRING DIAGRAM,
500KV MAIN TRANSFORMER
BANK 2
CONNECTION DIAGRAM

D WIRING DIAGRAM
MAIN XFMR2 CT TRANSFORMER CAB
CONNECTION DIAGRAM

E WIRING DIAGRAM.
MAIN XFMR2 CT TRANSFORMER CAB
CONNECTION DIAGRAM
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -- _ OF -

PREPARED BY PDATE 44-1r

CKD. BY DATE ~-"

APPENDIX B

SHEET 1 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

0-LTCC-245-2/C,B CCVT, BOp & CO,
LOCATED IN THE 500KV SWITCHYARD, BAY
1,SECT. 1, CONN. TO ROANE LINE,
WESTINGHOUSE MFR.

2. DESCRIPTION COUPLING CAPACITOR VOLTAGE
TRANSFORMERS

3. QUANTITY 1(BO)& 1(CO

4. PRIMARY VOLT 500KV

5. SECONDARY VOLT 120V

6. TERTIARY VOLT 66.7V

7. VOLTAMP RATING BURDEN = 400VA

9. PRIMARY FUSE_

10. SECONDARY FUSE 15A - FUSETRON, BUSSMAN

11. CONNECT ELECTRICAL CONTROL BOAR D

12. TAG (BO) (CO)
FBT 1015 TO JB FBT 5104 TO JB
2997 5530
FBT 1016 TO ECB FBT 5105 TO ECB 4

____________________ 4 ____________

13. WIRING 1-2C #10 AWG 1-2C #1OAWG

15. LENGTH 1251 FT 1287 FT

16. TYPE WFB WFB-1

17. CONDUCTOR
PROTECTION

Thermal damage
up to 10 8
Pass (See plot)

a i

Thermal damage up
to 10 s :Pass
(See plot)

REFERENCES

1-75W 1504
75W1520-1
1-75W1540-1

PLOT #01

ITHIS PAGE ADDED BY REVISION (0
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ATTACHM4ENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

.CALCULAT7,IN WBPEYAR 9001006
PAGE __OF ___

PREPARED BY P < DATE
CKD. BY DATE 002-9

APPENDIX B
SHEET 2 OF 46'

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL&
LOCATION

O-LTCC-245-3/C,B, CCVT, BO & Co,,
LOCATED IN THE 500 KV SWITCHYARD, BAY
3, BUS 2, SECT 1, (SEQUOYAH 2 LINE) -
MFR. BY WESTINGHOUSE

2. DESCRIPTION COUPLING CAPACITOR VOLTAGE TRANSFORMER

3. QUANTITY 1 (BO) &x 1 (CO~)

4. PRIMARY VOLT 300KV

5. SECONDARY VOLT 120V

6. TERTIARY VOLT 66.7V

7. RATED VA BURDEN = 400VA

8. PRIMARY FUSE

9. SECONDARY FUSE 15A: FUSETRON, BUSSMAN

10. CONNECT CONN. THROUGH JB 5531 & JB 2015 TO THE
ELECTRICAL CONTROL BOARD

11. TAG FBT 5107(CO) FBT 2019(BO)

12. WIRING 1-2C 110 1-2C #10

13. LENGTH 1197 FT 1161 FT

14. TYPE WFB-1 WFB

15. CONDUCTOR
PROTECTION

Thermal damage
up to 10 s
Pass (See ref.
plot)

Thermal damage up to
10 s : Pass (See ref.
plot)

I I I

THIS PAGE ADDED BY REVISION 10

F.ie wapp4x.b 1-9 -> wodp~fta 5.1

REFERENCE S
1-75W 1505
75W1520-2
PLOT #01



ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS lE
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE ,- OF -

PREPARED ;BýY& m
CKD. BY

DATE
DATE -19.

APPENDIX B
SHEET 3 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL &
LOCATION

I I

0-POT-245-3/1A, 1B, 1C, POTENTIAL
,TRANSFORMERS, LOCATED IN THE 500 KVA
SWITCHYARD, CONNECTED TO BUS 1, SECT
1, BAY 3,

2. DESCRIPTION SINGLE PHASE 300KV/120/66.7V, OIL
FILLED POTENTIAL TRANSFORMERS, GE CAT

_________________#44H485

3. QUANTITY 3

4. PRIMARY VOLT 300KV WYE, GROUNDED

5. SECONDARY VOLT 120V WYE, GROUNDED

6. TERTIARY VOLT 66.5V DELTA

7. VA RATING 7.5KVA RATING, 400VA BURDEN

8. PRIMARY FUSE ___________________

9. SECONDARY FUSE 30A - FUSETRON, BUSSMAN

10. CONNECT UNPROTECTED FROM TRANSFORMERS TO
JE 2991 :FBT 2014: 1-4C #10, 60 FT.;
FBT 2015: 1-4C #10, 10 FT.; FBT 2016-
1-4C #10, 60 FT. -NOT INCLUDED IN THE
SCOPeOF WORK;
PROTECTED :FROM JB 2991 TO RB2O, FBT

__________________ 2017

11. TAG FBT 2017

12. WIRIN G 1-12 #10

13. LENGTH 1363 FT

14. TYPE WFL

15. CONDUCTOR
PROTECT ION

Thermal damage up to 10 s : pass
(See ref. plot, see baseline
calculation, section 5.1)

REFERENCES
1-75W 1504
75 WI520-2
1-75WIS40-2
PLOT #03

THIS PAGE ADDED BY REVISION 10
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -,, OF 10011

PREPARED BY DATE
CKfl. BY DATE £-?s

APPENDIX B
SHEET 4 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL &
LOCATION

0-LTCC-245-9/B,C :CCVT ON (BO) &
(CO), LOCATED IN THE 500KV SWITCHYARD,
BAY 9 , CONNECTED TO BULL RUN LINE,
MFR. BY WESTINGHOUSE

2. DESCRIPTION COUPLING CAPACITOR SINGLE PHASE

VOLTAGE TRANSFORMERS

3. QUANTITY 1(BO) & 1 (CO)

4. PRIMARY VOLT 300KV

5. SECONDARY VOLT 120V

6. TERTIARY VOLT 66.7V

7. VOLTAMP RATING

9. PRIMARY FUSE ____________________

10. SECONDARY FUSE 15A, FUSETRON FRN-R ,BUSSMANN

11. CONNECT TO METERING & RELAYS

12. TAG FBT 3019(BO) FBT 5109(CO)

13. WIRING 1-2C #10 1-2C#10

14. LENGTH 1339 1261

15. TYPE WFB WFB-1

16. CABLE
PROTECTION

Thermal damage up to
10 s :Pass
(See. ref. plot)

Thermal damage
up to l0s:Pass
(See ref. plot)

i i I

THIS PAGE ADDED BY REVISION 10

Ri arppxzb1.p - > woidperfea 6.1
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ATTACHMENT FIR103A
REG.GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

APPENDIY

CALCULATION WBPEVAR 9001006
PAGEZ..OF -

PREPA RED B Y~L DATE - ?-
CKD. BY ~.DATE __

SHEET 5 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL &
LOCATION

p U

O-LTCC-245-1OA, B: CCVT ON (A0) &

LOCATED IN THE 500KV SWITCHYARD,
BAYlO, CONN. TO VOLUNTEER LINE,
MFR. WESTINGHOUSE

2. DESCRIPTION COUPLING CONDENSER SINGLE PHASE
_______________VOLTAGE TRANSFORMERS

3. QUANTITY 1 ON A0 & 1 ON CONNC94TIANS5

4. PRIMARY VOLT 300KV CP"EI' DELr~j

S. SECONDARY 120V
VOLT _________

6. TERTIARY VOLT 66.7V ________

7. VOLTAMP

RATING

9.,PRIMARY FUSE _________________

10. SECONDARY 15A FUSETRON
FUSE ___________________

11. CONNECT ________________

12. TAG FBT 5111 (A0~) FBT 40,16 (BO~)

13. WIRING 1-2C #10 1-2C#10

14. LENGTH 1406 FT 1424 FT

15. TYPE WFB-1 WFB

16. CABLE
PROTECTION

Thermal damage
up to l0s:Pass
(See ref. plot)

Thermal damage
up to 10s:Pass
(See ref. plot)

REFERENCES
1-75W1540-5
1-75W1508
PLOT #01

_____________________ - h - _________________
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE /_0F /

PRPRD BY P/4f DATE
CKD. RBY E1 DATE ~-z

APPENDIX B
SHEET 6 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. rYMBOL &
LOCATION

I I

O-POT-245-9/2A, 2B, 2C: POTENTIAL
VOLTAGE TRANSFORMERS, LOCATED IN THE
500KV SWITCHYARD, BAY 9, BUS 2, SECT 3

2. DESCRIPTION GE - TYPE EW-1800Y, CAT 44H845, 3-
SINGLE PHASE VOLTAGE TRANSFORMERS,
OIL FILLED

3. QUANTITY 3 ________

4. PRIMARY VOLT 300KV WYE GROUNDED

CONNECTION

5. SECONDARY VOLT 120V WYE GROUNDED

6. TERTIARY VOLT 66.7V OPEN DELTA

7. VOLTAMP RATING 7.5 KVA TOTAL; 400VA BURDEN

9. PRIMARY FUSE

10.SECONDARY FUSE 30A FUSETRON (0-FU-245-2995/1)

11.CONNECT TO METERING AND RELAYS

12.TAG FBT 3017

13.WIRING 1-12C #10 AWG

14.LENGTH 1480 FT

15.TYPE WFL

16. CONDUCTOR
PROTECTION

Thermal damage up to 10s :Pass
(See ref. plot)

I i

REFERENCES
1-75W1540-4
1-75W1508
1-75W1520-5
PLOT #03

THIS PAGE ADDED BY REVISION 10
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC Q 250V DC CIRCUITS

CALCULATI ON WBPEVAR '9001006
PAGE -OF

PREPARED BY DATE
CKD. BY DATE

APPENDIX B
SHEET 7 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL&
LOCATION

p 5

O0-LTCC-245-11 .,B: CCVT ON (A0) &
(BO)

LOCATED IN THE 500KV SWITCHYARD,
BAYll, CONN. TO SEQUOYAH LINE, MFR.
BY WESTINGHOUSE

2. DESCRIPTION COUPLING CAPACITOR SINGLE PHASE

VOLTAGE TRANSFORMERS

3. QUANTITY 1(A0) + 1(BO)

4. PRIMARY VOLT 300KV

5. SECONDARY VOLT 120V

6. TERTIARY VOLT 66.7V

7. VOLTAMP RATING

9. PRIMARY FUSE ___________ _______

10.SECONDARY FUSE 15A FUSETRON

11.CONNECT TO METERING AND RELAYS

12.TAG FET 5113(AO) FET 5016 (BO)

13.WIRING 1-2C #10 1-2C#10

15.LENGTH 1556 FT 1584FT

16.TYPE WFB-1 WFB-1

17. CABLE
PROTECTION

Thermal damage up
to 10s: Pass
(See ref. plot)

Thermal damage
up to lOs:
Pass(See ref.
plot)

REFERENCES
1-75W1509
75W1520-6
1-75W1540-6
PLOT #01

I I a

THIS PAGE ADDED BY REVISION 10
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -' OF .11

PREPARED BY/ - VZ-4-
CKD. BY le

APPENDIX B
SHEET 8 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL & LOCATION

I I

1-TB-244-PT'GENERATOR #1 POTENTIAL
VOLTAGE TRANSFORMERS, LOCATED UNDER THE
MAIN BUS BARS, MFR. WESTINGHOUSE

2. DESCRIPTION (2) SETS OF 3-SINGLE PHASE TYPE PT 25

3.QUANTITY 2 SETS

4.PRIMARY VOLT 24KV

5.SECONDARY VOLT 120V

6.VOLTAMP RATING

7.PRIMARY FUSE O.5A:1-FU-244-A/PT1; 1-FU-244-B/PT1;
1-FU-244-C/PTl; l-FU-244-A/PT2;

__________________1-FU-244-B/PT2; 1-FU-244-C/PT2

8.SECONDARY FUSE FEN 20A :1-FU-244-A/1X1;1-FU-244-C/1X1;
1-FU-244-A/2X1; 1-FU-244-C/2X1;

6A:1-FU-244-N-2X2 - NOT IN THE SCOPE OF
____ ___ ____ ___ ___ WORK'

9.CONNECT THROUGH THE TERMINAL BOX TB-244-PT TO

- MAIN RELAY BOARD( 2 CABLES
- ELECTRICAL CONTROL BOARD
- VOLTAGE REGULATOR( LOCAL CONNECTION,

_________________ NOT ANALYZED IN THIS ATTACHMENT)

10.TAG IG66 1G70 1G71

11.WIRING 1-3C 012 1-4C#12 1-3C 1 12

12.LENGTH 513 FT 513 FT 434 FT

13.TYPE WGC WGD-l WGC

14. PROTECTION Thermal damage
up to lOs:
PASS
(See ref.
plot, see
baseline
calculation,
sect 5.1)

Thermal
damage up
to los:
PASS
(See ref.
plot)

Thermal
damage up
to los:
PASS
(See ref.
plot)

REFERENCES
1-75W1507
1-75W1541
45NI600-1
HR PORTER
CONTRACT
74-8452
DWGS.
L-82953X70
L-79798X99

APPX. C
PLOT #02

I I I I

THIS PAGE ADDED BY REVISION 10
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -' OF -

PREPARDBT14
CXD. BY

DATE
DATE ____

APPENDIX B
SHEET 9 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL & LOCATION

I p

2-TB-244-PT GENERATOR #2 POTENTIAL VOLTAGE
TRANSFORMERS, LOCATED UNDER THE MAIN BUS
BARS, MFR. WESTINGHOUSE

2. DESCRIPTION (2) SETS OF 3-SINGLE PHASE TYPE PT 25

3.QUANTITY 2 SETS

4.PRIMARY VOLT 24KV

5.SECONDARY VOLT 120V

6.VOLTAMP RATING

7.PRIMARY FUSE 0.5A:

8.SECONDARY FUSE FRN 20A: THE WORK FOR UNIT 2 HAS BEEN
DELETED FROM DRAWINGS AND NO UNID NO.
AVAILABLE

________________6A:NOT IN THE SCOPE OF WORK

9.CONNECT THROUGH THE TERMINAL BOX TB-244-PT TO
- MAIN RELAY BOARD( 2 CABLES
- ELECTRICAL CONTROL BOARD
- VOLTAGE REGULATOR( LOCAL CONNECTION, NOT

_________________ ANALYZED IN THIS ATTACHMENT)_______

10.TAG 2G66 2G70 2G71

11.WIRING 1-3C 112 1-4C#12 1-3C #12

12.LENGTH 410 FT 433 FT 439 FT

13.TYPE WGC, WGD-l WGC

14. PROTECTION Thermal damage
Up to lOs:
PASS
(See ref.
plot, see
baseline
calculation,
sect 5.1)

Thermal
damage up to
10s: PASS
(See ref.
plot, see
baseline
calculation,
sect 5.1)

Thermal
damage up to
10s: PASS
(See ref.
plot, see
baseline
calculation,
sect 5.1)

REFERENCES
1-75W1507
1-75W1541
45N1600-1
HR PORTER
CONTRACT 74-
8452
DWGS.
L-82953X70
L-79798X99

APPX. C
PLOT #02

a ~I
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CALCULATION WBPEVAR 9001006.
PAGE 'OF

PREPARED BY P 4-DATE 0r ,
CKD. BY IIDATE __

APPENDIX B

SHEET 10 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

6900V UNIT BOARD 1A (1-BD-201-A)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY GE

3. QUANTITY 2 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV OPEN DELTA

5. SECONDARY VOLT 120V

6. TERTIARY VOLT N/A

7. VOLTAMP RATING 1000VA

9. PRIMARY FUSE _____________ _______

10.SECONDARY FUSE 6A: A6Y6 GOULD-SHAWMUT

11.CONNECT TO UNIT CONTROL BOARD

12.TAG iPPi iSSi

13.WIRING 1-2C 112 1-2C 110

15.LENGTH 545 503

16.TYPE WGB WFB

17. PROTECTION Thermal damage up to
10s: Pass(See plot)

Thermal
to lOs:
plot)

damage up
Pass (See

REFERENCES
1-45W721-1
1-45W760-201-1
45N1641-2,3,5,6

GE CONTRACT
74C2-84376,
DRAWING
0126D3929
& FIELD WALK

APPX. C
PLOT#05,

I i a

ITHIS PAGE ADDED BY REVISION 10 1
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CALCULATION WBPEVAR 9001006
PAGE 'OF-

PREPARED B Y/P 4  DATE
CKD. BY DATE

APPENDIX B
SHEET 11 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

I U

6900V UNIT BOARD 1B (1-BD-201-B)

2. DESCRIPTION POTENTIAL VOLTAGE-TRANSFORMERS, MFR.
____ ___ ___ ___ ___ BY GE

3. QUANTITY 2 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV OPEN DELTA

5. SECONDARY VOLT 120V

6.VOLTAMP RATING 1000VA

7.PRIMARY FUSE __________________

8.SECONDARY FUSE 6A A6Y6 GOULD-SHAWMUT

11.CONNECT UNIT CONTROL BOARD 1-M-1

12.TAG 1PP2

13.WIRING 1-2C #12

15.LENGTH 512 FT

16.TYPE WGB

17. PROTECTION Thermal damage up to l0s: Pass(See
plot)

REFERENCES
1-45W721-1
1-45W760-201-1
PLOT #05 -

U I

THIS PAGE ADDED BY REVISION 1
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE ,-, OF ___

PREPARED BY DATE -'92
CKD. By DATE P-7_;__

APPENDIX B
SHiEET 12 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

p I

69'00V UNIT BOARD 1C (1-BD-201-C)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY
____ ___ ___ ___ ___ GE

3. QUANTITY 2 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV OPEN DELTA

5. SECONDARY VOLT 120V

6. TERTIARY VOLT_ N/A

7. VOLTAMP RATING 1000VA

9. PRIMARY FUSE

10.SECONDARY FUSE 6A: A6Y6 GOULD-SHAWMUT

ll.CONNECT UNIT CONTROL BOARD 1-M-1

12.TAG 1PP3 1SS6

13.WIRING #12AWG #1OAWG

15.LENGTH 517FT 480FT

16.TYPE W-GB WFB

17. CONDUCTOR
PROTECTION

Thermal damage up
to 10s: Pass(See
plot)

Thermal damage up
to l0s: Pass(See
plot)

REFERENCES
1-45W721-1
1-45W760-201-1
45NI641-6

TVA WALKDOWN

PLOT #05

U a i

THIS PAGE ADDED~ BY REVISION 10
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REG GUIDE 1.75
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CALCULATION WBPEVAR 9001006
PAGE O0F

PREPARED B Y ~ DATE -t'
CKD. BY DATE 9i

APPENDIX B
SHEET 13 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

I I

6900V UNIT BOARD 1D (1-BD-201-D)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY

GE

3. QUANTITY 2 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV OPEN DELTA

5. SECONDARY VOLT 120V

6. VOLTAMP 1000VA
RATING

7. PRIMARY FUSE __________________

8. SECONDARY 6A: A6Y6 GOULD-SHAWMUT
FUSE _____________________

9. CONNECT TO UNIT CONTROL BOARD 1-M-1

10. TAG 1PP4

11. WIRING 1-2C #12

12. LENGTH 477

13. TYPE WGB

14. CONDUCTOR
PROTECTION

Thermal damage up to 10s: Pass(See
plot)

REFERENCEL
1-45W721-2
1-45W-760-201-1
'PLOT 105
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE OF

PREPARED BY P. DATE 4-9i

CKD. BY DATE~29&

APPENDIX B
SHEET 14 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

6900V UNIT BOARD 2A (2-BD-201-A)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMERS, MFR.
________________BY GE

3. QUANTITY 2 SETS OF 2 TRANSFORMERS

4. PRIMARY 6.9Kv OPEN DELTA
VOLT

5. SECONDARY 120V
VOLT

6. VOLTAMP 1000VA
RATING

7. PRIMARY FUSE __________________

8. SECONDARY 6A A6Y6 GOULD-SHAWMUT
FUSE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9. CONNECT UNIT CONTROL BOARD 2-M-1

10. TAG 2PP1 2SS1

11. WIRING 1-2C #12 1-2C #10

12. LENGTH 461 FT 520 FT

13. TYPE WGB WFB

14. CONDUCTOR
WFB

PROTECTION

THERMAL DAMAGE UP TO 10S :PASS (SEE
REFERENCE PLOT)

REFERENCES
1-45W721-1
1-45W760-201-1

PLOT #05
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULY~ION WBPEVAR 9001006
PAGE __ OF ___

PREPARED BY,/ If- DATE 400-t
CKD. BY DATEp

APPENDIX B
SHEET 15 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

6900V UNIT BOARD 2B (2-BD-201-B)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR.
BY GE

3. QUANTITY 2 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV OPEN DELTA

5. SECONDARY VOLT 120VWY

6. VOLTAMP RATING 1000VA

7. PRIMARY FUSE __________________

8. SECONDARY FUSE 6A: A6Y6 GOULD-SHAWMUT

9. CONNECT UNIT CONTROL BOARD 2-M-1

10. TAG 2PP2

11. WIRING 1-2C #1'2

12. LENGTH 520 FT

13. TYPE WGB

14. CONDUCTOR
PROTECTION

THERMAL DAMAGE.UP TO 10S :PASS (SEE
REFERENCE PLOT)

a

REFERENCES
1-45W721-1
1-45W7 60-201-1i
45N2641-5
PLOT #05
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -"OF _l/

PREPARED 114 DATE c-~-t-
CkD. BY DATE 6F-97L

APPENDIX B
SHEET 16 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

I I

6900V UNIT BOARD 2C ((2-BD-201-C)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY
____ ___ ____ ___ ___ GE

3. QUANTITY 2 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV OPEN DELTA

5. SECONDARY 120V
VOLT

6. VOLTAMP 1000VA
RATING

7. PRIMARY FUSE

8. SECONDARY 6A: A6Y6 TYPE II GOULD-SHAWMUT
FUSE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9. CONNECT UNIT CONTROL BOARD 2-M-1

10. TAG 2PP3

11. WIRING 1-2C #12

12. LENGTH 536FT

13. TYPE WGB

14 CONDUCTOR
PROTECTION

THERMAL DAMAGE UP TO 10S :PASS (SEE
REFERENCE PLOT)

REFERENCES
1-45W72 1-2
1-45W760-201-1

PLOT 005

I i
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WEPEVAR 9001006
PAGE -`OF -

PREPARED BYýf DATE -df
CKD. BY f... DATE !E _9Z_

APPENDIX B
SHEET 17 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

6900V UNIT BOARD 2D (2-BD-201-D)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY
____ ____ ____ ____ GE

3. QUANTITY 2 SETS OF 2 TRANSFORMERS

4. PRIMARY 6.9KV OPEN DELTA
VOLT

5., SECONDARY 120V
VOLT

6. VOLTAMP 1000VA
RATING ___________________

7. PRIMARY FUSE __________________

8. SECONDARY 6A :A6Y6 GOULD-SHAWMUT
FUSE _____________________

9. CONNECT UNIT CONTROL BOARD 2-M-1

10. TAG 2PP4

11. WIRING i-2C 112

12. LENGTH 562 FT

13. TYPE WGB

14. CONDUCTOR
PROTECTION

THERMAL DAMAGE UP TO 10S :PASS (SEE
REFERENCE PLOT)

REFERENCES
1-45W721-2
1-45W760-201-1

PLOT #05

THIS PAGE ADDED BY REVISION 10
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ATTACHMENT FIR103A
REG GUIDE 1.i75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE " OF ___

PREPARED BY ? DATE
CKD. BY DATE 7-

APPENDIX B'
SHEET 18 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

6900V START BUS BOARD A & B (O-BD-200-SA &
SB)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY GE

3. QUANTITY 8 SETS OF 2 POTENTIAL TRANSFORMERS

4. PRIMARY VOLT 6.9KV

5. SECONDARY VOLT 120V

6. VOLTAMP RATING lODOVA

7. PRIMARY FUSE ______________ _______

8. SECONDARY FUSE 6A :A6Y6 GOULD-SHAWMUT

9. CONNECT 4 SETS CONNECTED TO THE ELECTRICAL CONTROL
.BOARD, PANELS 2&3
4 SETS CONNECTED TO THE RECORDING
INSTRUMENT BOARD THROUGHTRANSMITTERS

10. TAG SS25 SS65 553.0 SS75

11. WIRING 1-2C #12 1-2C #12 1-2C 012 1-2C
____ ___ ____ ___ ___ ___ ____ __ ____ ___ #12

12. LENGTH 788 768 727 727

13. TYPE WGB WGB WGB WGB

14. CONDUCTOR
PROTECTION

Termal damage up to
lOs :pass
(See reference, plot)

Termal damage up
to 10s:pass
(See reference
plot)

Y

I a

REFERENCES
1-45W713
1-45W760-200-
1, *2
55W617-1

TVA WALKDOWN

PLOT #05
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE / OF

PREPARED BY// DATE
CKD. BYY DATE

APPENDIX B
SHEET 19 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

I U

6900V COMMON .3WITCHGEAR C (0-BD-200-C)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, TYPE.
_______________JVM-5, MFR. BY GE

3. QUANTITY 2 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV

5. SECONDARY VOLT 120V

6. VOLTAMP RATING 1000VA

7. PRIMARY FUSE __________________

8. SECONDARY FUSE 10A :LIMITRON KTN-R, BUSSMAN

9. CONNECT TO ELECTRICAL CONTROL BOARD
DIRECT CONN TO VM;

_______________CONNECT TO WATTM. THROUGH TRANSMITTERS

10. TAG SS525 55529

11. WIRING 1-2C*12 1-2C#12

12. LENGTH 1000 994

13. TYPE W-GB-1 WGB-1

14. PROTECTION Termal damage up
to l0s:pass
(See reference
plot)

Termal damage up
to l0s:pass

REFERENCES
45N714

CONTRACT
81K5-829042
DWGS.

1-45W760-200-5

TVA WALKDOWN

PLOT 107

I I I
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ATTACHMENT FIR1O3A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE - OF ___

PREPARED BY/~~ DATE
CKD. BY DATE__

APPENDIX B
SHEET 20 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

I I

6900V COMMON SWITCHGEAR D (0-3D-200-D)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, TYPE

JVM5, MFR. BY GE

3. QUANTITY 2 SETS OF 2 POTENTIAL TRANSFORMERS

4. PRIMARY VOLT 6.9KV OPEN DELTA

5. SECONDARY VOLT 120V

6. VOLTAMP RATING 1000VA

7. PRIMARY FUSE __________________

8. SECONDARY FUSE 10A: LIMITRON,KTN-R, BUSSMAN

9. CONNECT TO ELECTRICAL CONTROL BOARD

10. TAG SS532 SS535

11. WIRING 1-2C#12 1-2C#12

.12. LENGTH 1001 1001

13. TYPE WGB-1 WGB-1

14. PROTECTION THERMAL DAMAGE UP
REFERENCE PLOT)

TO 10S :PASS (SEE

a I

REFERENCES
4SN714
1-45W760-200-5
PLOT #07

THIS PAGE ADDED BY REVISION 10
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -OF __

PREPARED BY,!If DATE
CKD. BY DATE

APPENDIX B
SHEET 21 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

U I

6900V RCP BOARD 1A (1-BD-202-A)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMERS, TYPE
_______________ VM5, MFR. BY GE

3. QUANTITY 4 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV OPEN DELTA

5. SECONDARY VOLT 120V

6. VOLTAMP RATING 1000VA.

7. PRIMARY FUSE

8. SECONDARY FUSE 6A: l-FU-202-A,B,C,D-A2/2,3/4 - KLC6,
_______________BUS SMAN

9. CONNECT NOT ANALYZED :2 PT SETS CONNECTED
INTERNALLY & 1 PT SET CONNECTED TO
THE CONTROLLED RCP
ANALYZED 1 SET CONNECTED TO THE

_______________UNIT CONTROL BOARD 1-M-1

10. TAG 1PP 961

11. WIRING 1-3C#12

12. LENGTH 827 FT

13. INSULATION WGC

14. PROTECTION 
I
Terxnal damage up to 10s:pass

(See reference plot)

REFERENCES
1-45W720
45-NI644-4

GE CONTRACT
#74-8437 6

DRAWING
012 5D1483

EMSO DATABASE

PLOT #06

U I
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE --'OF

PREPARED B ho DATE
CKD. BY ZtAogýz-' DAT

APPENDIX B
SHEET 22 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL &
LOCATION

I p REFERENCES
6900V RCP BOARD 1B(1-BD-202-B)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, TYPE
_______________JVM5, MFR. BY GE

3. QUANTITY 4 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV

5. SECONDARY VOLT 120V

6. VOLTAMP RATING iQOOVA

7. PRIMARY FUSE

8. SECONDARY FUSE 6A: KLC6, BUSSMAN

9. CONNECT NOT ANALYZED: 2 PT SETS CONNECTED
,INTERNALLY & 1 PT SET CONNECTED TO THE
CONTROLLED RCP
ANALYZED: 1 SET CONNECTED TO THE UNIT

_______________CONTROL BOARD 1-M-1

10.TAG 1PP9 65

11.WIRING 1-3C#12

12.LENGTH 822

13.TYPE WGC

14. PROTECTION THERMAL DAMAGE UP TO 10S : PASS (SEE
REFERENCE PLOT

1-4 5W7 20

PLOT #06

U I

THIS PAGE ADDED BY REVISION (
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -" OF ___

PREPARED BY1140 DATE -rf
CKD. BY DATE

APPENDIX B
SHEET 23 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL &
LOCATION

6900V RCP BOARD 1C(l-BD-2C2-C)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY
GE, TYPE JVM5,

3. QUANTITY 4 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV

5. SECONDARY 120V
VOLT

6. VOLTAMP 1000VA
RATING__________________ __

7. PRIMARY FUSE __________________

8. SECONDARY .6A: KLC6, BUSSMAN
FUSE _____________________

9. CONNECT NOT ANALYZED: 2 PT SETS CONNECTED
INTERNALLY & 1 PT SET CONNECTED TO
THE CONTROLLED RCP
ANALYZED : 1 SET CONNECTED TO THE

_______________UNIT CONTROL BOARD 1-M-i

10. TAG 1PP969

11. WIRING 1-3C#12

12. LENGTH 802

13. TYPE WGC*

14. PROTECTION THERMAL DAMAGE UP TO 10S : PASS (SEE
REFERENCE PLOT)

THIS PAGE ADDED BY REVISION 10

Rio; .&ap.bl..p -ý -. dpdocte 6.1

REFERENCES

1-45W720,

PLOT #06



ATTACHMENT FIR103A
REQ GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -- OF -

PREPARED B~ý DATE 4-C 7
CKD. BY DATE

APPENDIX B
SHEET 24' OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL &
LOCATION

6900V RCP BOARD 1D(1-BD-202-D)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY
_______________GE, TYPE JVM-5

3. QUANTITY 4 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV

5. SECONDARY VOLT 120V

6.VOLTAMP RATING 1000VA

7.PRIMARY FUSE

8.SECONDARY FUSE 6A: KLC6, BUSSMAN

9.CONNECT NOT ANALYZED :2 PT SETS CONNECTED
,INTERNALLY & 1 PT SET CONNECTED TO THE
CONTROLLED RCP
ANALYZED : 1 SET CONNECTED TO THE
UNIT CONTROL BOARD 1-M-1

10.TAG 1PP973

11.WIRING 1-3C#12

12.LENGTH 781

13.TYPE WGC

14. PROTECTION THERMAL DAMAGE UP TO 10S :PASS (SEE
REFERENCE PLOT)

i I

.~EFERENCES

1-45W720,

PLOT #06

THIS PAGE ADDED BY REVISION LO
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULA)ION WBPEVAR 9001006
PAGE __OF ___

PREPARED BY DATE
CKD. BY DATE '

APPENDIX B
SHEET 25 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL &
LOCATION

U I REFERENCES
6900V RCP BOARD 2A(2-ED-202-A)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY

GE, TYPE JVM5

3. QUANTITY 4 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV

5. SECONDARY 120V
VOLT-

6. VOLTAMP 1000VA
RATING

7. PRIMARY FUSE __________________

8. SECONDARY 6A: KLC6, BUSSMAN
FUSE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9. CONNECT NOT ANALYZED :2 PT SETS CONNECTED
INTERNALLY & 1 PT SET CONNECTED TO THE
CONTROLLED RCP
ANALYZED : 1 SET CONNECTED TO THE
.UNIT CONTROL BOARD 1-M-1

10. TAG 2PP961

11. WIRING 1-3CP12

12. LENGTH 792

13. TYPE WGC

14. PROTECTION THERMAL DAMAGE UP TO 10S :PASS (SEE
REFERENCE PLOT)

THIS PAGE ADDED BY REVISION 10~
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WEPEVAR 9001006
PAGE -OF

PREPAREsDB B Ye DATE
CKD. BY DATE

APPENDIX B
SHEET 26 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL &
LOCATION

p I REFERENCES
6900V RCP BOARD 2B(2-BD-202-B)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY
_______________GE, TYPE JVMS,

3. QUANTITY 4 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV

5. SECONDARY 120V
VOLT

6. VOLTAMP 1000VA
RATING

7. PRIMARY FUSE __________________

8. SECONDARY 6A: KLC6, BUSSMAN
FUSE_____________________

9. CONNECT NOT ANALYZED :2 PT SETS CONNECTED
INTERNALLY & 1 PT SET CONNECTED TO THE
CONTROLLED RCP
ANALYZED : 1 SET CONNECTED TO THE

_______________UNIT CONTROL BOARD 1-M-1

10. TAG 2PP965

11. WIRING 1-3CI12

12. LENGTH 777

13. TYPE WGC

14. PROTECTION THERMAL DAMAGE UP TO 10S : PASS (SEE
REFERENCE PLOT)

1-45W720,

PLOT 106

U I

THIS PAGE ADDED BY REVISION t
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULAT.ION WBPEVAR 9001006
PAGE O0F I/_

PREPARED By. , Aý DATE C- -'
CkD. BY DATE

APPENDIX B
SHEET 27 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL &
LOCATION

U I REFERENCES
6900V RCP BOARD 2C(2-BD-202-C)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY
_______________GE, TYPE JVM-5

3. QUANTITY 4 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV

5. SECONDARY 120V
VOLT

6. VOLTAMP 1000VA
RATING

7. PRIMARY FUSE __________________

8. SECONDARY 6A: KLC6, BUSSMAN
FUSE

9. CONNECT NOT ANALYZED :2 PT SETS CONNECTED
INTERNALLY & 1 PT SET CONNECTED TO THE
CONTROLLED RCP
ANALYZED 1 SET CONNECTED TO THE
UNIT CONTROL BOARD 1-M-1

10. TAG 2PP969

11. WIRING 1-3C#12

12. LENGTH 746

13. TYPE WGC

14. PROTECTION THERMAL DAMAGE UP TO 10S :PASS (SEE
REFERENCE PLOT)

1-45W720,

PLOT #06

U I
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE . OF

PREPARED BY DATE:~
CKD. BY DATE

APPENDIX B

SHEET 28 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL &
LOCATION

6900V RCP BOARD 2D(2-BD-202-D)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY
_______________GE, TYPE JVM5

3. QUANTITY 1 4 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV

5. SECONDARY 120V
VOLT

6. VOLTAMP 1000VA
RATING

7. PRIMARY FUSE __________________

8. SECONDARY 6A: KLC6, BUSSMAN
FUSE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9. CONNECT NOT ANALYZED :2 PT SETS CONNECTED
INTERNALLY & 1 PT SET CONNECTED TO THE
CONTROLLED RCP
ANALYZED 1 SET CONNECTED TO THE
UNIT CONTROL BOARD 1-M-1

10. TAG 2PP973

11. WIRING 1-3C#12

12. LENGTH 736

13. TYPE WGC

14. PROTECTION

UI

THERMAL DAMAGE UP TO 10S5 PASS (SEE
REFERENCE PLOT)

THIS PAGE ADDED BY REVISION I0
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1-45W720,

PLOT #06



ATTACHMENT FIR103A
R.EG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -__ OF __

PREPARED BY 4f DATEe-4-7
CKD .. BY DATEC-7•Z -92_

APPENDIX B
SHEET 29 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

I p

6900V COMMON BOARD A(O-BD-200-A)

2. DESCRIPTION POTENTIAL VOLTAGE-TRANSFORMER, MFR. BY
____ ___ ____ ___ ___ GE

3. QUANTITY 3 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV OPEN DELTA

5. SECONDARY 120V
VOLT

6. VOLTAMP 1000VA
RATING

7. PRIMARY FUSE ___________________

8. SECONDARY 1-FU-200-A3/3 = 6A: A6Y6, GOULD-
FUSE SEA WMUT

9. CONNECT NOT ANALYZED :2 SETS CONNECTED
INTERNALLY
ANALYZED :1 SET CONNECTED TO UNIT

_______________CONTROL BOARD (1-278-Mi)

10. TAG PP3

11. WIRING 1-2C#12

12. LENGTH 450FT

13. TYPE WGB

14. PROTECTION Termal damage up to 10s: Pass
(See reference plot)

REFERENCES
1-45W715

GE VENDOR-
DRAWINGS,
CONTRACT 74-
84376
DWG 0123D2336

45N1641-6,

TVA WALKDOWN,

EMSO DATABASE

PLOT #05

_ U I
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -AOF__

PREPARED B Y/ý'? • DATE
C KD. BY DATE

APPENDIX B
SHEET 30 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

I p

690UV COMMON BOARD B(0-BD-200-B)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY
____ ___ ____ ___ ___ GE

-3. QUANTITY 3 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 6.9KV OPEN DELTA

5. SECONDARY 120V

VOLT

6. VOLTAMP 1000VA

RATING

7. PRIMARY FUSE __________________

8. SECONDARY 6A: A6Y6 GOULD-SHAWMUT
FUSE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9. CONNECT NOT ANALYZED : 2 SETS CONNECTED
INTERNALLY:
ANALYZED : 1 SET CONNECTED TO To

______________UNIT CONTROL BOARD(1-278-M1)

10. TAG PP4

11. WIRING 1-2C#12

12. LENGTH 486FT

13. TYPE WGB

14. PROTECTION THERMAL DAMAGE UP TO 10S : PASS (SEE
REFERENCE PLOT)

REFERENCES
1-45W715

GE VENDOR
DRAWINGS,
CONTRACT 74-
84376
DWG 0123D2336

45N1641-6
PLOT #05

ITHIS PAGE ADDED BY REVISION (0 1
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -' OF ___

PREPARED BY,//- DATE ?0tta
CKD. BY DATE0-794

APPENDIX B
SHEET 31 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

6900V SHUTDOWN BOARDS 1A-A,2A-A
(1-BD-211-A, 2-BD-211-A)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER,

MFR. BY GE

3. QUANTITY 5 SETS OF 2 TRANSFORMERS

4. PRIMARY VOLT 7.2KV

5. SECONDARY VOLT 120V

6. VOLTAMP RATING 1000VA

7. PRIMARY FUSE 1-FU-211-A17/1, A17/2, A12/3,
A12/4, A/12/1, A12/2, A2/1, A2/1,

________________A7/1, A7/2

8. SECONDARY FUSE 6A: 1-FU-211-A17/4, A17/5, A2/5,
A2/6, A12/8, A12/9, A12/5, A12/6 -

_______________ T6, GOULD SHAWMUT

9. CONNECT -TO UNIT CONTROL BOARD
-TO DIESEL GENERATOR CONTROL BOARD
-TO AUXILIARY CONTROL PANEL IN THE

_______________ AUX. CONTROL ROOM____

10.TAG 1PP508 1PP544 1PP500 1PP594

11.WIRING 1-2C#14 1- 1- 1-
______________2C#14 2C#14 2C#14

12.LENGTH 189FT 202FT 202FT 256FT

13.TYPE WHB WHB WHB-1 WHB-1

14. PROTECTION Terrnal damage up
to l0s:pass
(See reference
plot)

Termal damage
up to l0s:pass
(See reference
plot)

REFERENCES
1-45W724-1
1-45W724-2
1-45W724-3
1-45W724-4
1-45W7 60-2 11-
17

CONTRACT 74-
84376,
DWG: 0126D4535

EMSO DATABASE

PLOT #04-

I I U
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE " O

PREPARED BY//? DATE

CKD. BY P DATE__

APPENDIX B
SHEET 32 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

U I

6900V SHUTDOWN BOARDS
lB-B, 2B-B(1-BD-211-B, 2-BD-211-B)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY GE

3. QUANTITY 3 PCS

4. PRIMARY VOLT 7.2KV OPEN DELTA

S. SECONDARY VOLT 120V

6. VOLTAMP RATING 1000VA

7. PRIMARY FUSE ____________________

8 .SECONDARY FUSE 6A: 1-FU-211-B17/4, B17/4, B12/8, B12/9,
B12/5, B12/6, B2/5, B2/6, B7/5, B7/6;

_______________ T6, GOULD SHWMUT

9 .CONNECT -TO THE UN IT 1(2) CONTROL BOARD IN THE
MAIN CONTROL ROOM ;
-TO THE DIESEL GENERATOR CONTROL
BOARD IN THE MAIN CONTROL ROOM
-TO THE AUXILIARY CONTROL PANEL IN THE

_______________AUXILIARY CONTROL ROOM._____

10.TAG 1PP618 1PP535 1PP527 1PP547

11.WIRING 1-2C #14 1-2C#14 1-2C#14 1-2C#14

12.LENGTH 404 350 350 350

13.TYPE WHB-1 WHB WHB WHB

14. PROTECTION Termal damage up to l0s:pass
(See reference plots)

I i

REFERENCES
1-45W724-1
1-45W724-2
1-45W724-3
1-45W724-4
1-45W760-211-17

PLOT #04
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE f"_ OF __

PREPARED By 4 DATE
CKD. BY DATE P7-7.

APPENDIX B
SHEET 33 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

48C'I UNIT AUXILIARY POWER BOARD IA
1-BD-203-A

2. DESCRIPTION P OTENTIAL VOLTAGE TRANSFORMER, MFR. BY
GE'

3. QUNTITY4 SETS OF 2 TRANSFORMERS & 1 SET
CONNECTED INTERNALLY FOR THE TEST
LAMP(NOT IN THE SCOPE OF WORK);
3 EXTERNAL CONNECTIONS FOR PANELS 1A

4. PRIMARY VOLT 480V OPEN DELTA

5. SECONDARY VOLT 120V

6.VOLTAMP RATING 1000VA

7. PRIMARY FUSE 3A

8.SECONDARY FUSE 6A: 1-FU-203-A2/2,4/3,5/2 ; KWN 6,
LIMITRON, BUSSMAN

9.CONNECT TO UNIT 1 CONTROL BOARD 1-PNL-278-Ml

10.TAG iPLI 1PL2 1PL3

11.WIRING 1-2C#14 1-2C#14 1-2C#14

12.LENGTH 362 FT 362FT 362FT

13.TYPE WHB WHB WHB

14. PROTECTION Termal damage up to l0s:pass
(See reference plot)

I I

REFERENCES
1-45W760-203-
1
45N1641-5
45N1641-3
1-45W747-1

EMSO DATABASE

PLOT #06

THIS PAGE ADDED BY REVISION 10
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ATTACHMENT FIR103A
REQ GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE OF ___

PREPARED BDATEDAT

CkD. BY JB~_DATE

APPENDIX B
SHEET 34 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

I p

1. SYMBOL &
LOCATION

480V UNIT AUXILIAR'.. POWER BOARD 1B
(1-BD-203-B)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY

WESTINGHOUSE

3. QUANTITY. 1 SET OF 2 TRANSFORMERS

4. PRIMARY VOLT 480V OPEN DELTA

5. SECONDARY VOLT 120V

6.

7.VOLTAMP RATING ___________ _______

*PRIMARY FUSE 3A
OA e/- j0w-d7qt2

+a.SECONDARY FUSE 6A: KWN6, BUSSMAN

4+CONNECT TO THE UNIT CONTROL BOARD,
1" A~ I/-e 01 PANEL 1-PNL-278-Ml

12TAG~~4 7e 1PL6 1PL7 1PL7

t-3-.WIRING 1-2C#14 . 1-2C#14

=.'LENGTH 157 FT 157

-14-TYPE WHB WHB

Termal damage up to 10s:pass
(See reference plot)

i i

REFERENCES
1-45W760-203-
1
4SN1641-5
45N1641-3
1-45W474-2

PLOT #06

THIS PAGE ADDED BY REVISION LO
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE ___ OF __

PREPARED Bvy d 4 DATE V9-0 I--
CK-D. BY 51Z'DATE

APPENDIX B
SHEET 35 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

p q

480V UNIT AUXILIARY POWER BOARD 2A
2-BD-203-A

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY
WESTINGHOUSE

3. QUANTITY 1 SET OF 2 TRANSFORMERS

4. PRIMARY VOLT 480V OPEN DELTA

5. SECONDARY VOLT 120V

6.VOLTAMP RATING ___________ _______

7. PRIMARY FUSE 3A

8.SECONDARY FUSE 6A KWN 6, BUSSMAN

9.CCNNECT TO THE UNIT CONTROL BOARD PANEL 1-
________________PNL-278-Ml ______ ______

10.TAG 2PL1' 2PL2 2PL3

11.WIRING 1-2C#14 1-2C#14 1-2C#14

12.LENGTH 267 FT 267 267

13.TYPE WHB WHB WHB

14. PROTECTION THERMAL DAMAGE UP TO
REFERENCE PLOT)

10S :PASS (SEE

U U

REFERENCES
1-45W760-203-
1
45N1641-5
45N1641-3,

PLOT #06

THIS PAGE ADDED BY REVISION L0
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS lE
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -f0F__

PREPARED B3Y /' - DATE ellr
CKD. BY DATE

APPENDIX B
SHEET 36 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

I U

480V UNIT AUXILIARY POWER BOARD 2B
2-BD-203-B

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY
______________WESTINGHOUSE

3. QUANTITY 4 SETS OF 2 TRANSFORMERS; 1 SET
________________CONNECTED INTERNALLY ONLY

4. PRIMARY VOLT 480V OPEN DELTA

S. SECONDARY VOLT 120V

6.VOLTAMP RATING

7. PRIMARY FUSE 3A

8.SECONDARY FUSE 6A: KWN, BUSSMAN

9.CONNECT TO THE UNIT CONTROL BOARD PANEL
________________2-PNL-278-Ml _____________

10.TAG 2PL6 2PL7

11.WIRING 1-2C#14 1-2C#14

12.LENGTH 209 FT 209

13.TYPE WHB WHB

14. PROTECTION THERMAL DAMAGE UP TO
REFERENCE PLOT)

105S PASS (SEE

REFERENCES
1-45W760-203-1
45N1641-2
45N1641-6
1-45W747-2

PLOT #06

THIS PAGE ADDED BY REVISION (0
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WEPEVAR 9001006
PAGE '--OF

PREPARED BY i' '4 DATE e- 2
CKD. BY ZDATE

APPENDIX B
SHEET 37 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

480V SHUTDOWN BLARD 1Al-A
(1-BD-2 12-Al-A)

ý2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR.
_______________BY WESTINGHOUSE

3. QUANTITY 3 SETS OF 2 TRANSFORMERS & 1 SET OF 3
TRANSFORMERS: 2 OF THE 3 SETS
CONNECTED TO THE UNIT CONTROL BOARD
IN THE M4AIN CONTROL ROOM, TO THE
AUX. CONTROL ROOM & TO DIESEL CONTROL
BOARD IN THE MAIN CONTROL ROOM; THE
REM4AINING SETS CONNECTED INTERNALLY

4. PRIMARY VOLT 480V
120OV

5. SECONDARY VOLT __________ ________

6.VOLTAMP RATING ý1000VA

7. PRIMARY FUSE 6A

8.SECONDARY.FUSE 6A; 1-FU-212-A01514-A; KTN6 - BUSSMAN

9.CONNECT TO UNIT CONTROL TO DIESEL CONTROL
BOARD BOARD
I-PNL-278-MI 0-PNL-82-L4

10.TAG lPL iPL iPL 1PL 4560
4561 5248 5247 ______

l1.WIRING 1-2C 1-2C 1-2C 1-2C #14
014 #14 #14 _____

12.LENGTH 302 3 92 277 301

13.TYPE WHB-i WEB-i WHB-i WH B-1

14. PROTECTION Termal damage up
to 10s:pass
(See reference
plot)

Termal damage up
to l0s: pass
(See reference
plot)

REFERENCES
1-45W749-1
1-45W7 60-
212-1
4SN1641-5
45N1636-1
CONTRACT
74C2-84647
DWG. 6947054
55, 56

PLOT #06

UI I

ITHIS PAGE ADDED BY REVISION 10

Ri.: m:*Mx~blwp ->~ wowdpedact 6.1

1. SYMBOL &
LOCATION



ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE /-_ OF __

PREPARED BY DATE
CKD.o BY DATE

APPENDIX B
SHEET 38 OF 46

POTENTIAL.TRANSFORMER CIRCUITS DATA SHEETS

I-
1. SYMBOL & LOCATION 480V SHUTDOWN BOARD 1 A2-A

(1 -BD-2 12-A2-A)
2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY

WESTINGHOUSE

3. QUANTITY SEE BOARD 1A1-A, SHEET 37

4. PRIMARY VOLT 480V OPEN DELTA

5. SECONDARY VOLT 120V

6.VOLTAMP RATING 1iQOOVA

7. PRIMARY FUSE 6A

&.SECONDARY FUSE 6A; 1 -FU-212-A 1 514-A; KTN6 - BUSSMAN

9..CONNECT TO UNIT CONTROL TO DIESEL CONTROL BOARD
BOARD 0-PNL-82-L4
.1-PNL-27 8-MI

1 OTAG 1 PL. 1PL I PL 4572 1 PIL5268
________________ 4573 5267 ______

1 1.WIRING 1-2C 1-2C 1-2C #14 1-2C #14

#14 #14

12.LENGTH 288 265 287 ý380

13.TYPE WHB-1 WHB-1 WHB-1 WHB-1

1 4.PROTECTION Termal damage up
to 1lOs:pass
(See reference plot)

Termal damage up to
1 Os: pass

(See reference plot)

REFERENCES
1 -45W749-1
1 -45W760-21 2-1
1 -45W760-2 12-2
1 -45W760-21 2-3

PLOT #06

THIS PAGE ADDED BY REVISION 1O
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R.
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WEPEVAR 9001006
PAGE~ OF _ _

PREPARED B ~ DATE d- *~ 2.-
CKD. BY DATE --- ý

APPENDIX B
SHEET 38 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL & LOCATION
I I

480V SHUTDOWN BOARD 1A2-A
(1 -BD-2 12-A2-A)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY
_______________WESTINGHOUSE

3. QUANTITY SEE BOARD 1A1-A, SHEET 37

4. PRIMARY VOLT 480V OPEN DELTA

5. SECONDARY VOLT 120V

6.VOLTAMP RATING 1 QOOVA.

7. PRIMARY FUSE 6A

&.SECONDARY FUSE 6A; 1-FU-212-A01514-A; KTN6 - BUSSMAN

9.CONNECT TO UNIT CONTROL TO DIESEL CONTROL BOARD
BOARD 0-PNL-82-L4
1 -PNL-27 8-MI

1O.TAG 1PL. 1PL. 1PL 4572 1 PL.5268
________________ 4573 5267

1 1.WIRING 1-2C 1-2C 1-2C #14 1-2C #14
#14 #14

12.LENGTH 288 265 287 280

13.TYPE WHB-1 WHB-1 WHB-1 WHB-1

1 4.PROTECTION Termal damage up
to 10s:pass
(See reference plot)

Termal damage up to
1 Os:pass

(See reference plot)

REFERENCES
1 -45W749-1
1 -45W760-21 2-1
1-45 W760-2 12-2
1-45W760-212-3

PLOT #06

I i

THIS PAGE ADDED BY REVISION (
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WEPEVAR 9001006
PAGE OF ___

PREPARED B _________ DATE 9~ - 'a.
CKD. BY - AE

APPENDIX B

SHEET 39 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1.ý SYMBOL & LOCATION, 480V SHUTDOWN BOARD 16B1-B3
(1 -BD-21 2-6 1 -B)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER. MFR. BY

WESTINGHOUSE

3. QUANTITY SEE BOARD 1A1-A, SHEET 37

4. PRIMARY VOLT 480V

5. SECONDARY VOLT 1 20V

6. VOLTAMP RATING 1 OOOVA

7. PRIMARY FUSE 6A;

&.SECONDARY FUSE 6A; 1 -FU-212-A01 514-A; KTN6 - BUSSMAN

9.CONNECT TO UNIT CONTROL TO DIESEL CONTROL BOARD
BOARD 0-PNL-82-L4

___________________ 1 -PNL-278-Mi ______

10O.TAG 1 PL 1 PL 1 PL 4584 1 PL 5258
4585 5257

1 1.WIRING 1-2C 1-2C 1-2C #14 1-2C #14
#14 #14

12.LENGTH 376 263 549 366

1 3.TYPE WHB-1 WHB-1 WHB-1 WHB-1

1 4.PROTECTION Termal damage up to
1 Os:pass
(See reference plot)

Termal damage up to
1lOs:pass

(See reference plot)
U =Ed

ITHIS. PAGE ADDED BY REVISION 10.

PA.: s:.pp._b1.wp -ý wodpfd.. 6.1
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1 -45W749-3
1 -45 W760-21 2-1
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -" OF '

PREPARED jY/10 DATE e-4-rz
CKD. BY DATE

APPENDIX B

SHEET 40 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL & LOCATION
p I

480V SHUTDOWN BOARD 11B2-B3
01 -BD-21 2-B2-B)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY

WESTINGHOUSE

3. QUANTITY SEE BOARD 1A1-A, SHEET 37

4. PRIMARY VOLT 480V

5. SECONDARY VOLT 1 20V

6. VOLTAMP RATING 1lOOOVA

7. PRIMARY FUSE 6A

8.SECONDARY FUSE 6A; 1 -FU-212-A 1 514-A; KTN6 - BUSSMAN

9.CONNECT TO UNIT CONTROL TO DIESEL CONTROL BOARD
BOARD 0-PNL-82-L4
1 -PNL-278-Ml

1 O.TAG 1PL4597 1PL5278 1PL4596 1 PL 5277

1 1.WIRING 1-2C#14 1-2C#14 1-2C #14 1-2C #14

12.LENGTH 352 353 540 233

13.TYPE WHB-1 WHB-1 WHB-1 WHB-1

1 4.PROTECTION Termal damage up to
1 Os:pass
(See reference plot)

Termal damage up to
1 Os:pass
(See reference plot)

REFERENCES
1-45 W749-4
1 -45W760-2 12-1
1-45W760-21 2-2
1-45W760-21 2-3

PLOT #06

I I
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE f OF ___

PREPARED B DATE a
CKD. BY DATE

APPENDIX B
SHEET 41 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

p Y
1. SYMBOL & LOCATION 480V UNIT SHUTDOWN BOARD 2A1 -A

(2-BD-21 2-Al -A)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY

WESTINGHOUSE

3. QUANTITY SEE BOARD lA1-A, SHEET 37

4. PRIMARY VOLT 480V OPEN DELTA

5. SECONDARY VOLT 120V

6.VOLTAMP RATING 1000VA

7. PRIMARY FUSE 6A

&.SECONDARY FUSE 6A; 1-FU-212-A01514-A; KTN6 - BUSSMAN

9.CONNECT TO UNIT CONTROL TO DIESEL CONTROL BOARD
BOARD 0-PNL-82-L4
2-PNL-27 8-Ml ______

10O.TAG 2PL4561 2PL5248 2PL5247 2PL4560

1 1.WIRING 1-2C#14 1-2C#14 1-2C #14 1-2C #14

12.LENGTH 320 372 341 471

13.TYPE WHB-1 WHB-1 WHB-1 WHB-1

1 4.PROTECTION THERMAL DAMAGE
UP TO 1lOS : PASS
(SEE REFERENCE
PLOT)

I i

THERMAL DAMAGE UP TO
10S : PASS (SEE REFERENCE
PLOT)

REFEH'ENCES
1 -45W749-1
1-45 W760-21 2-1
45N1 641-5
45N1 636-1

PLOT #06

ITHIS PAGE ADDED BY REVISION tO

Re ; cappx bl.wp -~ > dporfoa 5.1



ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE -- _ OF ____

PREPA RED B o 4 DATE V-4ý z
CKD. BY DATE

APPENDIX B
SHEET 42 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL & LOCATION 480V UNIT SHUTDOWN BOARD 2A2-A
(2-BD-21 2-A2-A)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY

WESTINGHOUSE

3. QUANTITY SEE BOARD 1A1-A, SHEET 37

4. PRIMARY VOLT 480V

5. SECONDARY VOLT 120V

6.VOLTAMP RATING 1 OOOVA

7. PRIMARY FUSE 6A

8.SECONDARY FUSE 6A; 1 -FU-212-A01 514-A; KTN6 - BUSSMAN

9.CONNECT TO UNIT CONTROL TO DIESEL CONTROL BOARD
BOARD 0-PNL-82-L4
2-PNL-278-Ml1

10O.TAG 2PL4573 2PL5267 2PL4572 2PL5268

1 1.WIRING 1-2C#14 1-2C#14 1-2C #14 1-2C #14

12.LENGTH 261 311 474 342

13.TYPE WHB-1 WHB-1 WHB-1WH1

1 4.PROTECTION THERMAL DAMAGE
UP TO 10S : PASS
(SEE REFERENCE
PLOT)

THERMAL DAMAGE UP TO
10S : PASS (SEE REFERENCE
PLOT)

REFERENCES
1 -45W-749-2
1 -45W760-21 2-1
1 -45W760-21 2-2
1 -45W760-21 2-3

PLOT # 06

I I
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE - OF _____

PREPARED BY1pk4 DATE ?~9g-
CKD. BY DATE f~p~

APPENDIX B
SHEET 43 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL & LOCATION

p I

480V UNIT SHUTDOWN BOARD 2B 1-B3
(2-BD-21 2-Bl-B)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY
WESTINGHOUSE

3. QUANTITY 6 SETS OF 2 TRANSFORMERS; 2 SETS CONNECTED
TO THE UNIT CONTROL BOARD IN THE MAIN
CONTROL ROOM & TO THE AUX. CONTROL ROOM
& TO DIESEL CONTROL BOARD IN THE MAIN

_______________CONTROL ROOM

4. PRIMARY VOLT 480V

5. SECONDARY VOLT 1 20V

6. VOLTAMP RATING 1000OVA

7. PRIMARY FUSE 6A

8. SECONDARY FUSE 6A; 1-FU-212-A01514-A; KTN6 - BUSSMAN

9. CONNECT TO UNIT CONTROL TO DIESEL CONTROL BOARD
BOARD 0-PNL-82-L4
2-PNL-278-Ml1_______

1 OTAG 2PL4585 2PL5257 2PL4584 2PL5258

1 1.WIRING 1-2C#14 1-2C#14 1-2C #14 1-2C #14

12.LENGTH 523 290 332 375

13.TYPE 7.IWHB-1 WHB7-1 WHB-1 TWHB-1

1 4.PROTECTION THERMAL DAMAGE
UP TO 1 OS : PASS
(SEE REFERENCE
PLOT)

THERMAL DAMAGE UP TO
10S : PASS (SEE REFERENCE
PLOT)

I U

THIS PAGE ADDED BY REVISION (

Rio .gappx blmwp -> wdpsdea 5.1
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR 9001006
PAGE OF ___

PREPARED BY a. DATE

CKD. BY DATE __DAT

APPENDIX B
SHEET 44 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL & LOCATION

U q

480V UNIT SHUTDOWN BOARD 2B32-B3
(2-BD-2 12-B32-8)

2. DESCRIPTION POTENTIAL VOLTAGE TRANSFORMER, MFR. BY

WESTINGHOUSE

3. QUANTITY SEE BOARD 1Al-A, SHEET 37

4. PRIMARY VOLT 480V

5. SECONDARY VOLT 120V

6.VOLTAMP RATING 1 OOOVA

7. PRIMARY FUSE 6A

&.SECONDARY FUSE 6A; 1 -FU-212-A 1 5 14-A; KTN6 - BUSSMAN

9.CONNECT TO UNIT CONTROL TO DIESEL CONTROL BOARD
BOARD 0-PNL-82-L4
2-PNL-278-Ml1

10.TAG 2PL4597 2PL5278 2PL4596 2PL5277

1 1.WIRING 1-2C#14 1-2C#14 1-2C #14 1-2C #14

12.LENGTH 470 329 279 244

13.TYPE WHB-1 WHB-1 WHB-1 WHB-1

1 4.PROTECTION THERMAL DAMAGE
UP TO 1 OS : PASS
(SEE REFERENCE
PLOT)

THERMAL DAMAGE UP TO
103 : PASS (SEE REFERENCE
PLOT)

REFERENCES
1 -45W-749-2
1-45W760-21 2-1
1 -45W760-21 2-2
1 -45W760-21 2-3

PLOT #06

i I
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

CALCULATION WEPEVAR 9001006
PAGE -OF

PREPARED BY DATEe0
CKD. B3Y DATE

APPENDIX B
SHEET 45 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL & LOCATION
I I

MAIN TRANSFORMER BANK #1
(1 -OXF-244A,B,C, 0-OXF-244-SP)

2. DESCRIPTION BUSHING DEVICE POTENTIAL TRANSFORMERS -

MFR. BY GE, CATALOG # 44H924, TYPE KAlOB. 1
SECONDARY COIL WITH MEDIAN TAP, 1 TERTIARY
COIL WITH MEDIAN TAP

3. QUANTITY 4 SETS - 1 SPARE

4. PRIMARY VOLT 289V

5. SECONDARY VOLT 11 5V &a

6. TERTIARY RATING 66.4V &a

7VOLTAMP RATING 200VA BURDEN

8 PRIMARY FUSE

9.SECONDARY FUSE 15A: BUSSMAN FRN15;
1 -FU-244-AI1 Y 1 -FU-244-AI1 X
1 -FU-244-BI1 Y 1 -FU-244-B/1 X
1 -FU-244-CI1 Y 1 -FU-244-CII X
1 -FU-244-SPI1 Y 1 -FU-244-SPI1 X

1 0.CONNECT CABLE TO ELECTRICAL CONTROL BOARD

1 1.TAG lTBT225

12.WIRING 1-7C #10

13.LENGTH 674

1 4.TYPE WFG

1 5.PROTECTION Termal damage up to 10s:pass (See reference plot)

REFERENCES
75W1 601
75W1 602
75W2602
1-75W1541
CONTRACT
74-85655

EMSO DATABASE

APPX. C,
PLOT #01
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ATTACHMENT FIR103A
REG GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R
ANALYSIS FOR NON-CLASS 1E
120V AC & 250V DC CIRCUITS

APPEND I)

CALCULATION WBPEVAR 9001006
PAGE -- O

PREPARED BY DATE 00-04-*z-
CKD. BY DATE

SHEET 46 OF 46

POTENTIAL TRANSFORMER CIRCUITS DATA SHEETS

1. SYMBOL & LOCATION MAIN TRANSFORMER BANK #2
(2-OXF-244A,B,C)

2. DESCRIPTION BUSHING DEVICE POTENTIAL TRANSFORMERS -
MFR. BY GE, CATALOG # 44H924, TYPE KA1 08, 1
SECONDARY COIL WITH MEDIAN TAP, 1 TERTIARY
COIL WITH MEDIAN TAP

3. QUANTITY' 4 SETS - 1 SPARE

4. PRIMARY VOLT 289V

5. SECONDARY VOLT 115V &a

6. TERTIARY RATING 66.4V &A

7. VOLTAMP RATING 200VA BURDEN

8 PRIMARY FUSE

9.SECONDARY FUSE 15A; BUSSMAN FRN 15:
1 -FU-244-A/i Y 1 -FU-244-AI1 X
1 -FU-244-BI1 Y 1 -FU-244-BI1 X
1 -FU-2 44-C/i Y 1 -FU-2 44-C/i X
1 -FU-244-SPI1 Y 1 -FU-244-SPI1 X

1 O.CONNECT CABLE TO ELECTRICAL CONTROL BOARD

11l.TAG 2TBT223

12.WIRING 1-7C #10

13.LENGTH 667

14.TYPE WFG

1 5.PROTECTION THERMAL DAMAGE UP TO 10OS: PASS (SEE
REFERENCE PLOT)

p

I I

REFERENCES
75W2601
75W2602
1-75W1 541
CONTRACT
74-85655

EMSO
DATABASE

PLOT #01
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ATTACHMENT FIR103A
REG. GUIDE 1.75
ASSOCIATED CIRCUITS AND
APPENDIX R ANALYSIS FOR
NON-CLASS-1E'120V AC &
250V DC CIRCUITS

CALCULATION WBPEVAR9001006
PAGE 0
PREPAýRED Bl3 L '~DATE
CKD. BYDATE

APPENDIX C

TIZME-CURRENT PLOTS

SHEET i
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ATTACHMENT FIR103A
REG. GUIDE 1.75
ASSOCIATED CIRCUITS AND
APPENDIX R ANALYSIS FOR
NON-CLASS-1E 120V AC &
250V DC CIRCUITS

PLOT

CALCULATION WBPEVAR9001006
PAGE ý OF
PREPARED BY V T ?;L
CKD. BYY DATE

APPENDIX C

TABLE OF CONTENTS

REFERENCE

COVER SHEET

TABLE OF CONTENTS

PLOTS CROSS-RFERENCE TABLE
CABLE REFERENCE TABLE

FUSE REFERENCE TABLE

FRN-R, 15A

FRN-R, 20A

FRN-R, 30A

0T6

A2Y/A6Y, 6A

KTN/KLC, 6A

KWN/KLC, 10A

SHEET i

SHEET

iv

1

2

3

4

5

6

7

ITHIS PAGE IS ADDED BY REVISION 10
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ATTACHMENT FIR103A
REG. GUIDE 1.75
ASSOCIATED CIRCUITS AND
APPENDIX R ANALYSIS FOR
NON-CLASS-1E'120V AC &
250V DC CIRCUITS

CALCULATION WBPEVAR9001006
PAGE l
PREPARiEDB'ý U _____AT

CKD. BYDATE~-z

APPENDIX C

PLOTS CROSS-REFERENCE TABLE

-------------------------------------------------------
PLOT DATA FUSE SIZE CONDUCTOR

SHEET

#1 1,2,4,5
#1 1,2,4,5,7
#1 45,46

#2 8,9
#2 8,9

#3 3,6

31,32
31,32

10,11,12,13
14,13,15,16,
17, 18, 29, 30

33, 34, 35, 36
33, 35, 39,40,
41,42,43,44
21, 22,23,24
25,26,27,28

#7 19,20

FRN-R

FRN-R

FRN-R

0T6

A6Y6,T11

KLC
(KTN)

KTN-R

15A

20A

30QA

2110, PJJ
2#10, PXMJ
7#10, PJJ

3#12, PJJ
3112, PXMJ

12#10, PJJ

6A 2#14, Pjj
2#14, PXMJ

6A 2110, PJJ

6A 2#14, PJJ
2#14, PXMJ

3112, Pjj

2,112, PxmJ

CABLE REFERENCE TABLE
(SEE DS-12.1.6)

MARK NUMBER

WFB
WFB-1
WFG
WFL
WGB
WGB- 1
WGC
WGD- 1
WHB
WHB-1

CABLE

21f10,
2#10,
7#10,
12110,
2112,
2112,
3#12,
4#12,
2114,
2114,

PJJ
PXMJ
PJJ
PJJ
PJJ
PXMJ
PJJ
PXMJ
PJJ
PXMJ

THIS PAGE IS ADDED BY REVISION 101
RLE JA.FRIý T2.WP > WP
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.ATTACHMENT FIR103A
REG. GUIDE 1.75
ASSOCIATED CIRCUITS AND
APPENDIX R ANALYSIS FOR
NON-CLASS-lE 120V AC&
250V DC CIRCUITS

CALCULATION WBPEVAR9001006
PAGE OF__

PREPARED BY &VJ~~J(V AE_
CKD. BY__ _ _ _ DATE

SHEET iv
APPENDIX C

FUSE REFERENCE TABLE

FUSE

FUSETRON FRN-R

LIMITRON KTN-R, KWN-R

AMPTRAP AMY

ONE TIME 0T6

INTERUPTING RATE

200KA RMS. SYM.

200KA RMS. SYM.

200KA RMS. SYM.

50KA RMS. SYM.

REFERENCE

BUSSMAN CATALOG FLC,

JUNE 1990

BUSSMAN CATALOG FLC,

JUNE 1990

GOULD SHAWMUT ADVISOR,
1991

GOULD SHAWMUT ADVISOR,
1991

ITHIS PAGE IS ADDED BY REVISION 10 1

FILE A.IFRONTS.WP ->WP
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ATTACHMENT FIR103A
REG. GUIDE 1.75
ASSOCIATED CIRCUITS AND
APPENDIX R ANALYSIS FOR
NON-CLASS-lE 120V AC &
250V DC CIRCUITS

CALCULATION WBPEVAR9001006
PAGE F r-
PREPARED ýBA4.VD UL~AE(Ljz
CX]). BY DATE

APPENDIX D

DAMI4AGE CURVE CALCULATIC~N
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ATTACHMENT FIR103A CALCULATION WBPEVAR9001006
REG. GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R PAGE -OF

ANALYSIS FOR NON-CLASS 1E. PREPARE
120V AC & 250V DC CIRCUITS PRPRD z l"'t DATE

CKD. BY ;w DATE

APPENDIX D
DAMAGE CURVE CALCULATION

SHEET 1 OF 3

+-----------------------------------------------------------------------------------+

ICONDUCTORICROSS ITlI T2 I TIME 1 1-1 i I
!GAUGE !SECT. i iii

-I [CM] i(CELS]1(CELS]l (81] (Asq] I [A] H
--------------- +---------+---------------+------------------+--------------+

16 2580 90 150 0.01 11458717.15 1207.77
2580 90 1150 1 1.00 1 14587.17 1120.78H

12580 1 90 1150 10.00 1 1458.72 1 38.19H
2580 90 250 0.01 3445832.19 1856.30

12580 1 90 1 250 1 1.00 1 34458.32 1185.63H
12580 1 90 1250 1 10.00 1 3445.83 1 58.70 1
12580 1 90 1270 1 0.01 313934 82.45 1947.69H
12580 1 90 1270 1 1.00 1 37934.82 1194.77H
2580 1 90 1270 1 10.00 3793.48 61.59H

1 2580 1 90 300+ 0.01 1 4289909.04 1 2071.21 11
12580 90 1300 1 1.00 42899.09 1207.12H
12580 1 90 1300 1 10.00 1 4289.91 65.50

+--------------------------------------------------------------------------------+

--------------------------------------- ------------------------------------------- +

ICONDUCTORICROSS I Ti 1 T2 1 TIME 1 1*1 i I
'GAUGE !SECT. i ii

i1 [CM] 1([CELS]fl(CELS]i [a] 'I Asq] 'I (A]
----------------+---------+---------------+------------------+-------------+

14 4110 V 90 150 1 0.01 13701820.20 11924.01H
14110 1 90 1150 1 1.00 1 37018.20 192.40
4110 1 90 1150 1 10.00 1 3701.82 1 60.84 1

14 14110 1 90 250 1 0.01 8744567.93 12957.12
4110 1 90 1250 1 1.00 87445.68 295.71
14110 1 90 1250 1 10.00 1 8744.57 1 93.51 11

14 4110 90 .270 1 0.01 19626808.01 13102.71H
14110 1 90 1270 1 1.00 96268.08 310.271
14110 1 90 270 10.00 1 9626.81 98.12

14 14110 1 90 1 300 1 0.01 110886601.23 1 3299.48 11
4110 1 90 1300 1.01108866.01 1329.95 1

14110 1 90 1300 1 10.00 1 108,86.60 1104.34 1
+-----------------------------------------------------------------------------------+

THIS PAGE IS ADDED BY REVISION 10
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ATTACHMENT FIR1O3A, CALCULATION WBPEVAR9001006
REG. GUIDE 1.75
ASSOCIATED CIRCUITS AND APPENDIX R PAGE '_ OF
ANALYSIS FOR NON-CLASS 1E i
120V AC & 25bV DC CIRCUITS PREPARED ,B ___ DATE tr'L

CKD. BYY DATE J7-'2

APPENDIX D
DAMAGE CURVE CALCULATION

SHEET 2 OF 3

---------------------------------------------------------------------------------- +

ICONDUCTORICROSS 1 Ti 1 T2 1 TIME I 1*1 i I
!GAUGE ISECT. i iii

1 (CM] l[CELSm:CELS]1 fe] 1 (AsqJ 1 (A] H
---------------- +---------+---------------+------------------+-------------+

12 16530 1 90 1150 1 0.01 19344542.42 I3056.88 1
6530 1 90 150 1.00 1 93445.42 1305.69
6530 : 90 1150 10.00 9344.54 96.67

12 16530 90o 250 1 0.01 122074001.85 14698.30 H1
6530 1 90 1250 1 1.00 1220740.02 1469.83
6530 90 1250 10.00 1 22074.00 1148.57 1

12 16530 1 90 270 1 0.01 124301049.46 1 4929.61 1
16530 1 90 1270 1 1.00 1243010.49 1492.96 1
6530 1 90 1270 1 10.00 1 24301.05 1155.89 1

12 1'6530 1 90 1300 1 0.01 127481158.33 15242.25H
16530 1 90 300 1 1.00 1.274811.58 1524.22 1
16530 1 90 1300 1 10.00 1 27481.16 1165.77 1

----------------------------------------------------------------------------------- +

---------------------------------------------------------------------------------- +

lCONDUCTORICROSS 1 TI 1 T2 1 TIME 1 1*1 I
!GAUGE !SECT. 1

1 (CM] i(CELS]1(CELS]i (9] 1 (Asq] (A] 1
- --------- +---------+---------------+------------------+-------------+

10 110380 1- 90 1 150 1 0.01 123611652.'58 1 4859.18 H1
110380 1 90 1 150 1 1.00 1 236116.53 1 485.92 11
110380 1 90 1 150 1 10.00 1 23611.65 1 153.66 11

10 110380 1 90 1 250 1 0.01 155776263.75 1 7468.35 11
110380 1 90 1 250 1 1.00 1557762.64 1746.84
110380 1 90 1 250 1 10.00 1 55776.26 1236.17H

10 110380 1 90 1 270-1 0.01 161403534.95 1 7836.04 11
110380 1 90 1 270 1 1.00 1 614035.35 1 783.60 11
110380 1- 90 1 270 1 10.00 1 61403.53 1 247.80 11

10 110380 1 90 1 300 1 0.01 :69438987.34 1 8333.01 11
110380 1 90 1 300 1 1.00 1 694389.87 1 833.30 11
110380 1 90 1 300 1 10.00 1 69438.99 1 263.51 11

- -- - - - - - - -- - -- - -- - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +
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ATTACHMENT FIR103A
REG. GUIDE 1.75
ASSOCIATED CIRCUITS AND APP
ANALYSIS FOR NON-CLASS 1E
110V AC & 250V DC CIRCUITS

CALCULATION WBPEVAR9001006

'ENDIX R PAGE f OF -

PREmPARE BU___ DATE
CKD. BYDATE

APPENDIX D
DAMAGE CURVE CALCULATION

SHEET 3 OF 3

NOTE. LIMIT OPERATING TEMPERATURES, DAMAGE CURVES, AS PER WB DG-30-13 ARE

150-C, FOR POLYETHYLENE
250 0C, XLPE, EPR, TEFZEL
270-C, SILICONE RUBBER
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CALCULTI9N WBPEVA 9001006
PAGE~ OF
PREPARED BATE___
CKD. BY ~ DATE

APPENDIX E

CONDUCTOR PROTECTION
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ATTACHMENT FIR103A
REG. GUIDE 1.75
ASSOCIATED CIRCUITS AND
APPENDIX R ANALYSIS FOR
NON-CLASS-lE 120V AC &
250V DC CIRCUITS

APPENDIX E

CALCULATION WBPEV,4R9001006
PAGE -OF __

PREPARED B~oP U /'4rDATE___
CKD. BY~ DATE J9

PAGE 1 OF 3

SH. CABLE MARK SIZE LN. z IMPED Iscc FUSE Iscmax FUSE
========= ======== = RATING

(FTI OHM AT lOFT EA] A
------- SEE APPX. C

1000FT [OHM] NOTES
NOTE 1 2,3,4

WFB 1-2#10
WFB 1-2#10
WFB 1-2#10
WFB 1-2#10
WFB 1-2#10
WFB 1-2#10
WFB 1-2#10
WFB-1 1-2#10
WFB-1 1-2#10
WFB-1 1-2#10
WFB-1 1-2#10
WFB-1 1-2#10
WFB-1 1-2#10
WFG 1-7C010
WFG 1-70#10
WFL 1-12#10
WFL 1-12#10
1105 1-2C#12
WGB 1-2C#12
11GB 1-2C012
11GB 1-2C#12
WGB 1-2C012
WGB 1-2C012
1105 1-2C012
11GB 1-2C012
11GB 1-2C012
W.GB 1-2C012
11GB 1-20#12
WGB 1-2C012
11GB 1-2C#12
11GB 1-2C012
11GB-i 1-2C#12
11GB-i 1-2C#12
WGB-1 1-2C#12
WGB-l 1-2C#12
11GC 1-30#12
WGC 1-3C012
WGC 1-3C#12
WGC 1-3C#12
WGC 1-3C012
WGC 1-3C012
WGC 1-3C012
11GC 1-3C#12
WGC 1-3C012
WGC 1-30~12
WGC 1-3C012
WGC 1-3C#12

1251 1.0406
1162 1.0406
1339 1.0406
1424 1.0406
503 1.0406
480 1.0406
520 1.0406
1287 1.0406
1197 1.0406
1261 1.0406
1406 1.0406
1584 1.0406
1556 1.0406
674 1.0406
667 1.0406
1363 1.0406
1480 1.0406
545 1.6505
512 1.6505
517 1.6505
477 1.6505
461 1.6505
520 1.6505
536 1.6505
562 1.6505
727 1.6505
727 1.6505
788 1.6505
768 1.6505
450 1.6505
486 1.6505
994 1.6505

1000 1.6505
1001 1.6505
1001 1.6505
434 1.6505
513 1.6505
439 1.6505
410 1.6505
827 1.6505
822 1.6505
802 1.6505
781 1.6505
792 1.6505
777 1.6505
746 1.6505*
735 1.6505

0.0104
0.0104
0.0104
0. 0104
0.0104
0. 0104
0.0104
0.0104
0.0104
0. 0104
0.0104
0. 0104
0. 0104
0.0104
0.0104
0.0104
0.0104
0. 0165
0.0165
0. 0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0. 0165
0.0165
0. 0165
0.0165
0.0165
0.0165,

12175.67 FUSETRON, 15A - 200,000.0
12175.67 FUSETRON, 15A - 200,000.0
12175.67 FUSETRON, 15A * 200,000.0
12175.67 FUSETRON, 15A * 200,000.0
12175.67 A6Y6,6A * 200,000.0
12175.67 A6Y6,6A * 200,000.0
12175.67 A6Y6,6A * 200,000.0
12175.67 FUSETRON, 15A * 200,000.0
12175.67 FUSETRON, 15A * 200,000.0
12175.67 FUSETRON, 15A * 200,000.0
12175.67 FUSETRON, 15A * 200,000.0
12175.67 FUSETRON, 15A * 200,000.0
12175.67 FUSETRON, 15A * 200,000.0
12175.67 FRN, 15A **200,000.0

12175.67 FRN, 15A **200,000.0

12175.67 FUSETRON, 30A **200,000.0

12175.67 FUSETRON, 30A **200,000.0
7676.46 A6Y, 6A *200,000.0

7676.46 A6Y, 6A *200,000.0

7676.46 A6Y6, 6A *200,000.0

7676.46 A6Y, 6A *200,000.0

7676.46 A6Y, 6A *200,000.0

7676.46 A6Y, 6A * -200,000.0
7676.46 A6Y, 6A * .200,000.0
7676.46 A6Y, 6A * 200,000.0
7676.46 A6Y, 6A * 200,000.0
7676.46 A6Y, 6A * 200,000.0
7676.46 A6Y, 6A * 200,000.0
7676.46 A6Y, 6A * 200,000.0
7676.46 A6Y, 6A * 200,000.0
.7676.46 A6Y6, 6A * 200,000.0
7676.46 L1IM KTN-R, 1OA * 200,000.0
7676.46 LIN KTN-R, 1OA * 200,000.0
7676.46 LIN KTN-R, 10A * 200,000.0
7676.46 LIM KTN-R, 1OA * 200,000.0
7676.46 FRN, 20A * 200,000.0
7676.46 FRN, 20A * 200,000.0
7676.46 FRN, 20A - 200,000.0
7676.46 FRN, 20A * 200,000.0
7676.46 KIC, 6A. * 200,000.0
7676.46 KIC, 6A * 200,000.0
7676.46 KIC, 6A - 200,000.0
7676.46 KLC, 6A * 200,000.0
7676.46 KLC, 6A **200,000.0

7676.46 KLC, 6A *200,000.0

7676.46 KLC, 6A .-200,000.0
7676.46 KLC, 6A *200,000.0

THIS PAGE IS ADDED BY REVISION 10
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1 FBT1016
2 FRT2019
4 FBT3019
5 FBT4016

10 iSSi
12 1Ss6
14 2SS1
1 FBT5105
2 FBT5107
4 FBT5109
5 FBT511 1
7 FBT5016
7 FBT5113

45 lTBT225
46 2TBT223
3 FBT2017
6 FBT3017

10 ippi
11 1PP2
12 1PP3
13 1PP4
14 2PP1
15 2PP2
16 2PP3
17 2PP4
18 SS30
18 SS75
18 SS25
18 SS65
29 PP3
30 PP4
19 SS529
19 SS525
20 SS532
20 SS535
8 1071
8 1066
9 2G71
9 2G66

21 1PP961
22 1PP965
23 1PP969
24 1PP973
25 2PP961
26 2PP965
27 2PP969
28 2PP973

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS



ATTACHMENT FIR103A
REG. GUIDE 1.75
ASSOCIATED CIRCUITS AND
APPENDIX R ANALYSIS FOR
NON-CLASS-lE '120V AC &
250V DC CIRCUITS

APPENDIX E

CALCULATION WBPEVAR9001006
PAGE ___9F

PREPARED B _____E

CKD. BY DATE ?ýLZ94

PAGE 2 OF 3

SH. CABLE MARK SIZE

1 G70 WGD-i
2G70 WGD-i
IPP544 WHB
1PP568 WHB
1PP527 WHB
1PP535 WHB
1PP547, WHO
IPiL WHB
1PL2 WHO
IPL3 WHOs
1PL7 WHB
1PL6 WHB
2PL2 WHB
2PL1 WHO
2PL3 WHO
2PL6 WHB
2PL7 WHO
1PP500 WHO-i
1PP594 WHB-1
1PP618 WHO-1
1PL4560 WHB-1
1PL5247 WHO-i
1PL4561 WHO-1
1PL5248 WHO-i
1PL5267 WHO-i
1PL5268 WHO-i
1PL4573 WHO-i
1PL4572 WHO-i
1PL4585 WHO-i
1PL4584 WHB-i
1PL5257 WHO-i
1PL5258 WHO-i
1PL4596 WHO-i
1PL5277 WHO-i
IPL4597 WHO-i
1PL5278 WHO-i
2PL5248 WHO-i
2PL5247 WHO-i
2PL4560 WHB-l
2PL4561 WHO-i
2PL4573 WHB-1
2PL5268 WHO-i
2PL5267 WHS-i
2PL4572 WHS-i

LN.

(FT3

1-40#12
1-4C#12
1-20#14
1-2C#14
1-2C#14
1-20#14
1-2C#14
1-2C#14
1-20#14
1 -20#14
1 -2C#14
1-20#14
1-2C#14
1-201i4
1-2C#14
1-20#14
1-2C#14
1-20#14
1-20#14
1 -2C#14
1 -2C#14
1-2C#14
1-20#14
1-2C#14
1-2C#14
1-20#14
1 -2C#14
1 -2C#14
1-20#14
1-20#14
1-2#1
1-20#14
1-2C#14
1-2C#14
1-2C#14
1-2C#14
1-2C#14
1-2C#14

.1-2C#14
1-2C#14
1-2C#14
1-20#14
1-2C#14
1-2C#14

z

OHM

1000 FT

NOTE 1

1.6505
1.6505
2.6203
2.6203
2. 6203
2.6203
2 .6203
2.6203
2.6203
2.6203
2.6203
2.6203
2.6203'
2.6203
2.6203
2.6203
2 .6203
2.6203
2.6203
2.6203
2 .6203
2 .6203
2.6203
2 .6203
2.6203
2.6203
2.6203
2 .6203
2.6203
2.6203
2 .6203
2.6203
2.6203
2.6203
2.6203
2.6203
2.6203
2.6203
2.6203
2.6203
2.6203
2.6203
2 .6203
2.6203

IMPED Iscc

AT 1OFT EA]

[OHM] NOTES
2,3,4

0.0165
0.0165
0.0262
0.0262
0. 0262
0.0262
0.0262
0. 0262
0.0262
0.0262
0. 0262
0.0262
0.*0262
0. 0262
0. 0262
0. 0262
0. 0262
0.0262
0.0262
0.0262
0. 0262
0. 0262
0.0262
0.0262
0.0262
0.0262
0.0262
0. 0262
0.0262
0.0262
0.0262
0.0262
0.0262
0.0262
0.0262
0.0262
0.0262
0.0262
0. 0262
0.0262
0. 0262
0.0262
0.0262
0.0262

7676.46
7676.46
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32"
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32.
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32
4835.32

FUSE

FRN, 20A
FRN, 20A
0T6
0T6
0T6
0T6
0T6
LIM KWH,
LIM KWN,
LIM KWH,
LIM KWN,
LIM KWH,
LIM KWH,
LIM KWH,
LIM KWH,
LIM KWH,
LIM KWH,
0T6
0T6
0T6
KTH, 6A
KTN, 6A
KTN, 6A
KTN, 6A
KTH, 6A
KTN, 6A
KTN, 6A
KTN, 6A
KTN, 6A
KTN, 6A
KTN,' 6A
KTN, 6A
KTN, 6A
KTN, 6A
KTN, 6A
KTN, 6A
KTN, 6A
KTN, 6A
KTN, 6A
KTN, 6A
KIN, 6A
KTN, 6A
KTN, 6A
KTN, 6A

I scmnax FUSE
=======z=RATING

[A]
SEE APPX. C

200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0

50,000.0
50,000.0
50,000.0

200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200, 000 .0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200,000.0
200, 000.0
200,000.0
200,000.0

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
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ATTACHMENT FIR103A
REG. GUIDE 1.75
ASSOCIATED CIRCUITS AND
APPENDIX R ANALYSIS FOR
NON-CLASS-lE 120V AC'&
250V DC CIRCUITS

CALCULATION WBPEVAR9001006
PAGE BOF T TE-

CKD. By DATE ~?~

APPENDIX E PAGE 3 OF 3

SH. CABLE MARK SIZE

2PL4584
2PL5258
2PL5257
2PL4585
2PL5277
2PL5278
2PL4596
2PL4597

UN B-i1
WHB- 1
UN B-i
WHS-1
UHB-i
WHB-1
WHB-1
WHB-1

1-2C#14
1-2C#14
1-2C014
1-2C#14
1-2C#14
1-~2C#14
1-2C#14
1-2C#14

[FT3

332
375
290
523
244
329
279
4;70

z IMPED I=c FUSE

OHM A- lOFT EA]

1000FT [OHM]
NOTE 1

2.6203 0.0262
2.6203 0.0262
2.6203 0.0262
2.6203 0.0262
2.6203 0.0262
2.6203 0.0262
2.6203 0.0262
2.6203 0.0262

NOTES
2,3,4
4853 KT,6

4835.32 KTN, 6A
4835.32 KTN, 6A
4835.32 KTN, 6A
4835.32 KTN, 6A
4835.32 KTN, 6A
4835.32 KTN, 6A
4835.32 KTN, 6A

Iscmax FUSE
RATING

SEE APPX. C

* 200,000.0 PASS
* 200,000.0 PASS
* 200,000.0 PASS
* 200,000.0 PASS
* 200,000.0 -PASS
* 200,000.0 PASS
* 200,000.0 PASS
* 200,000.0 PASS

NOTES

1) Impedances as per DG-E2.4.6, at 25 0C

2) Shortcircuit voltage :Emax = 126.7V
The shortcircuit voltage is calculated as follows:
Calculation WBN-EEB-MS-TI06-O010, Rev. 4 indicates that the maximum
voltages the WBN electrical system can tolerate are 7260V on the 6900V
system and 506.6V on the 480V system.
The rated voltage of the PT is 120V.
Therefore the maximum voltage on the secondary side of the PT
can be

7260V
E2.=----- x 120= 126.26 V

6900OV

or

506.6
E- ----- x 120= 126.65 V

480V

For cons ervatism, this calculation uses the value of 126.7V

3) The fault is considered on a single phase only, in order to maximize
the fault current. The impedance of PT's has been omitted
for conservatism.Thus

Iý= E2.. Z

4) The shortcircuit point is calculated at lO0FT from the PT. This is
conservative value, limiting the cable run to the close proximity of the
voltage source.

ITHIS PAGE IS ADDED BY REVISION 10 1
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Attachment Fir 103B
Reg. Guide 1.75 Associated
Circuits and Appendix R

b Analysis for.Non-Class 1E
12OV AC & 250V DC Circuits

NE Calculation No. WBPEVAR9001006

Prepared by ~ Date_____O9?

Checked by~ D t Date 9

Page 2

1.0 PURPOSE AND SCOPE - Attachment FIR 103B

1.1 Purpose

The purpose of this attachment, FIR 103B, is to verify that
non-class 1E cables in systems 250 (Automatic, Manual and Public
Telephone), 252 (Code Call, Paging, Intercom, and Evacuation Alarm
also known as the CAP system), 253 (Microwave and VHF radio) and
257 (Closed Circuit Television & Security) will not degrade the
performance of Class 1E cables associated with such circuits.

Baseline Calculation

Reg. Guide 1.75 Associated Circuits
and Appendix R Analysis of Non-Class
1E 120 VAC & 250 VDC Circuits

Calculation No.

WBPEVAR9001006

1.2 Scope

The scope of this attachment is to analyze all cables of the
systems identified in paragraph 1.1 for Appendix R, Associated
Circuit, Type III, and Category I Structure concerns. These were
not analyzed previously.

310 lxTHIS PAGE ADDED BY REVISION 10310lx



.Attachment FIR 103B NE Calculation No. WBPEVAR9001006
Reg. Guide 1.75 Associated

Circuits and Appendix R Prepared by&v,ýv Dae R69
Analysis for.Non-Class 1E
120V AC & 250V DC Circuits Checked byDtF-7:,

Page 3
2.0 ASSUMPTIONS AND) CRITERIA

2.1 Uircrfi4- Assumptions -None -& S.c6 .s c-. c-I+ .'o-,,,

.2.2 TVA Design Criteria WB-DC-30-5

3.0 SOURCES OF DESIGN INPUIf/REFERENCES

3.1 WBFIR910243103 Ri

3.2 Baseline Calculation

3.3 TVA Electrical Design Guide DG-E12.6.2 RO

3.4 TVA Computerized Cable Routing System (CCRS) printouts by system

dated 3/9/92 and 4/16/92.

* 3.5 TVA Drawing 55N1388 Rev. T

3.6 TVA Contract 9ONYA-93515B

3.6.1 Vendor Technical manual W'BN-VTM-B570-0020 RIMS # T28 920130
808

3.6.2 Vendor Technical manual WBN-VTM-B570--0030 RIMS # T28 920130
809

3.6.3 Vendor Technical manual WBN-VTM-B570-0040 RIMS # T28 920130
810

3.7 TVA Electrical Design Guide DG-E2.4.6 RO

3.8 TVA Drawing 55N1388-1 Rev. U

3.9 TVA Drawing 55N1388-2 Rev. D

3.10 TVA Drawing 55N1388-3 Rev. F

3.11 TVA Drawing 55N2338 Rev. N

3.12 TVA Drawing 55N2338-1 Rev. P

3.13 TVA Drawing 55N2338-2 Rev. G

3.14 TVA Drawing 55N2339 Rev. N

3.15 TVA Drawing 5-5N2339-1 Rev. P

3.16 TVA Drawing 55N2339-2 Rev. F

3.17 TVA Drawing 55W716-3 Rev. M

310 lxTHIS PAGE ADDED BY REVISION 10310lx



Attachment FIR 103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E
120V AC & 250V DC Circuits

NE Calculation No. WBPEVAR9001006

Page 4

3.18

3..19

3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

3.28

3.29

3.30

3.31

3.32

3.34

3.35

3.36

TVA Drawing

TVA Drawing

TVA Drawing

TVA Drawing

TVA Drawing

TVA Drawing'

TVA Drawing

TVA Drawing

TVA Drawing

TVA Drawing

TVA Drawing

TVA Drawing

TVA Drawing

TVA Drawing

TVA Drawing

TVA Drawing

TVA Drawing

Engineering

TVA Drawing

55N2335 Rev. F

55N2335-1 Rev. J

1-45W1646--4 Rev. 0

55W1390 Rev. E

1-45W706-1 Rev. 3

55W1300 Rev. S

1-45W708-1 Rev. 0

1-45W708-2 Rev. 0

45N1637-7 Rev. J

55W1391 Rev. D

55W1392-4 Rev. C

55W1390-1 Rev. C

55WI393 Rev. D

55W1392-1 Rev. C

55N2341-1 Rev. F

45B1761-5C Rev. E

45B2761-5C Rev. E

Assessment

45BI752-6F

(Appendix B)

Rev. D

TVA DCN KC-04130-A

TVA Drawing 45N708-8 Rev. F

Company Faxes, Catalog Data, and Records of Telephone Conversations
(Appendix C)

TVA Drawing 55N1301 Rev. M

TVA Walkdown WD-007 - data

TVA Calculation WBPE2579011010 RO
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3.40

3.41
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Page 5

3.0 SOURCES OF DESIGN INPUT/REFERENCES (Continued)

3.43 TVA Drawing 45W707-1 RO

3.44 TVA Drawing 55W1379-3 RH

3.45 TVA Drawing 15W420-3 RJ

3.46 TVA Drawing l5W420-5 RC

3.47 Cable Protection Study (Appendix A) from Published Data, faxed
data, References 3.48,, 3.50, and 3.2

.3.48 TVA Calculation WBN EEB-MS-TI07-0018 Rll.

3.49 TVA Dgawing 55BM1306 Rev. 1

3.50 Square D Transformer Catalogue Data (Appendix E)

3.51 TVA Contract 74C8-85544 - Vendor Manuals

3.52 WB-DC-30-13 Bated1 87433,485 P-2. (;sSLwe-3191 211o19Z

3.53 TVA Drawing 1-35W733-3 Rl

3.54 TVA Drawing 55W1393-2 RE

4.0 DESIGN INPUT DATA

See Section 3.0

5.0 JUSTIFICATION OF ASSUMPTIONS

5.1 See Baseline Calculation

6.0 METHODOLOGY

6.1 Cable printouts for systems 250, 251, 253, and 257 have been
reviewed to identify any non-safety power or signal cables which
may be associated with safety cables or equipment. These printouts
have also been reviewed to identify any cables which are routed
within or through a Category I structure (the control building,
intake pumping station, auxiliary building, diesel generator
building, or reactor building). Associated cables are identified
by train designations in the node voltage, conduit, and "from" and
"to" fields. The location/elevation field indicates routing to or
through a Category I structure.
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Page 6

6.0 I4ETHODOLDGY (Continued)

6.1 (Continued)

The communications circuits through the Diesel Generator Building are
either protected or current limited per Section 6.9 and are not
analyzed.

6.2 NV2 or smaller cables are not analyzed since they pose no challenge to
class 1E cables as per Attachmerit MP E110007 Page 3 of the baseline
calculation.

6.3 "Spare" cables have not been analyzed since these are deenergized.

6.4 Cables of #14 AWG in size which are protected by fuses rated 10 amps or
less are not analyzed as per the baseline calculation (Section 6.1 page
9)(Page Cl through C116). It follows that larger cables protected by
10 Amp fuses or less also need not be analyzed.

6.5 Amplifier power supply and signal cables (from 16 to no smaller than 22
AWG) in the CAP system (252) are not specifically analyzed since they
are protected by 1, 2, or 5 amp fuses; all of the 5 amp fuse curves in
the baseline calculation, except for fuse links which would not be used
for this application, will protect down to a #22 AWG cable from thermal
damage (See Appendix A Page 2 through 7). Therefore, no further
analysis-is necessary.

* 6.6 Cables M460, M461, M462 and M4463 are #12 AWG cables protected by a.20
Amp Westinghouse EB1020 breaker (Ref. 3.35). Per Reference 3.39, page
8b, the EB1020 is equivalent to the EHB2O. Per the baseline
calculation (Page C12), this breaker will protect a #12 AWG cable rated
at 90*C from thermal damage.

6.7 PL5029 and PL5031 are in Calculation WBPE2579011010 RO (Reference 3.42)
which sizes their breakers.

3101xTHIS PAGE ADDED BY REVISION 10310lx
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Page 7

6.0 METHODOLOGY (Continued)

6.8 Cable B174 is protected by a 250 Amp Heinemann breaker (Ref. 3.35, page
1). Heinemann only makes two types of breakers that handle 250 amps.
As per Reference 3.47., pages 15a and 15b, these eablee- will protect a
1/0 size cable from thermal damage.16V. aS

6.9 Communications cables (sized 16 AWG and smaller) are not used in power
applications. In communications systems, such cables are signal and
alarm cables which, dueet 1?res ent limiting or internal protection,
should not carry or be subject to currents that will cause damage. This
includes 24V microwave antenna cables (Reference 3.39).

6.10 Based on the information supplied by FUJITSU Business Systems concerning
-the F6900 (Reference 3.39), the short circuit current will not exceed

6.6 mA. This current is not significant and will~cause no damage.

6.11 Cables down to a size 22 AWO protected by a 5 Amp or less fuse are
adequately protected within 10 seconds and require no further analysis
(See Appendix A Page 2 through 7).

6.12 The maximum fuse shown in Reference 3.19 is 10 Amps; therefore, no fuse
for any cable referenced in this drawing is higher than 10 Amps. Per
Baseline Calculation (Section 6.1 page 9)(See Section 6.4 of this
attachment) any cable #14 AWG in size protected by a 10 Amp fuse need
not be analyzed.

6.13 The maximum fuse size for the CAP speaker cables in Referenced Drawings
(3.11 through 3.16) is 5 Amps; as per Ref. 3.43, therefore, no fuse for
any cable referenced in this drawing is greater than 5 Amps.

6.14 A review of References 3.44 through 3.46 indicates that all of the
strobe light and relay cables (system 252 - no smaller than 22 AWG) are
protected by 1 Am~p fuses and, therefore, by Section 6.5, do not require
analysis.

6.15 A review of References 3.6 and the fax from Lantek to Burns and Roe in
Appendix C, indicates that the equipment in the Security System 257 is
adequately protected internally or limited internally or at such low
power that no short circuit analysis is required.

6.16 All 15 Amp fuses except for FRN (which is no longer available) examined
in the baseline calculation (Page Cl through C116) will protect a #14
AWG or larger cable under short circuit conditions. Therefore, this
configuration requires no further analysis.

6.17 According to the Baseline calculation (Page C112) and this revision
(Appendix A, page 10), both the 60 amp breakers (EF3-B060 and Heinemann CR2.
Curve 3 breakers) will adequately protect down to a #6 AWG cable rated
at 900C.
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6.0 METHODOLOGY (Continued)

6.18 According to the Baseline calculation (Cl through-C116), all 150 Amp
breakers will protect down to a #2 size cable while all 175 Amp
breakers will protect down to~a 1/0 within 10 seeonds (provided the
cable is rated at 90*C).. Therefore, any 150 Amp breaker will protect
down to a 1/0 cable.

6.19 According to the 400 Amp fuse and breaker study in Appendix A (Page 8,
14, 15 and 9), all the fuses and breakers examined will protect a 300
14CM cable from thermal damage due to short circuit within 10 seconds.
Therefore, any 400 Amp fuse or breaker reviewed by this calculation
will adequately protect a 300 14CM cable.

6.20 A review of the curves in Appendix A (Page 13 and 14) shows that 150
Amp fuses will protect a #2 AWG cable. Therefore a 35 Amp fuse will
adequately protect a #2 AWG cable.

6.21 A review of the curves in Appendix.A (Page 11, 14 and 15) show that 60
Amp and 100 Amp fuses will protect a #4 AWG cable; therefore, a 40A

* fuse of the types shown in the pages indicated will protect a #4 AWG
cable.

6.22 The 24 VDC microwave radio transmission cables are signal cables and
require no analysis per 6.9.

6.23 Insulation damage curves at a final temperature of 1500C for an initial
* temperature of 90*C are generated using the formula:

)2 t=0.0297 log 10/T 3' (Ref. 3.3).
ToA 3

An initial temperature of 90*C is used for a more conservative result.

6.24 None of the cables are Appendix R as indicated by an N in the Appendix
R field of the CORS printouts (Ref. 3.4). Since the thermal damage
curve is more conservative than the auto-ignition curve, any cable
which is protected from thermal damage will be protected from
auto-ignition as well. Breakers or fuses which open the circuit before
the cable insulation is damaged will adequately protect their
respective cables. Thermal damage evaluation is required by WB-DC-30-5.

6.25 Those cables identified as acceptable are indicated on the tables in
Appendix D by "Pass". Those which are not acceptable are indicated by
"Fail". -
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Prepared by -Date_____

Checked by____________ ____F__

Page 9

7.0 GRAPHICS

See Appendix A

8.0 SUMMARY OF RESULTS

Cables addressed by this calculation are summarized in Appendix D. All
cables have passed.

9.0 CONCLUSIONS
aCAU81cf

All cables are adequately protected p- pose no threat to Class 1E circuits as
indicated by "'Pass" In Appendix D. A~' /6? d

2 %/4
Ar l4ejkV 76 764- e-9P 7D/.) 14e)~' ~ 7~2

10.0 APPENDICES

Appendix A - Cable Protection Study - 17 pages

Appendix B -,Engineering Assessment - 3 pages

Appendix C - Comnpany Faxes, Catalog Data, and Records of Telephone

Appendix

Appendix

Conversations - 12 pages

- Tabularized Cable Data -36 pages

- Square D Transformer Catalogue Data - 1 page
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Appendix B

Page 1 of 3

ENGINEERING ASSESSMENT - Data from field:
C9, 24V and 48V Battery Board and Charger Room El. 692.0

O-CHGR-250-1

CBl 25 Amp Square D

CB2 250 AMP Sr&z-,a e H

Fl 50 Amp ECN 50

F2 50 Amp FRN-R-50 Fusetron

F3-- - - - - - -

F4 200 Amp Fusetron

Signed

S igned

Date

Date

AsS-cý55 k-.&,%4 -bqh

o-2PL-22~~-6

?/~/5a
SJ
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Reg. Guide 1.75 Associated
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120V AC & 250V DC Circuits

NE Calculation No. WBPEVAR9001006

Appendix B

Page 2 of 3

ENGINEERING ASSESSMENT - Data from field:
C9, 24V and 48V Battery Board and Charger Room El. 692.0

O-BD-252-1 (Westinghouse Panel)

CBl 400 Amp Westinghouse NP 28313-F

CB2 400 Amp Westinghouse NP 28313-F

CB3 Not Available

F2 400 Amp TRON KAA400 Rectifier fuse

Signed J w,_/
0 1-

Signed X~~6k.' a'ay

Date

Date
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Appendix B

Page 3 of 3

ENGINEERING ASSESSMENT -Data from field:
C9, 24V and 48V Battery Board and Charger Room El. 692.0

O-CHGR-253-1

CBl 10 Amp not available

CB2 125 Amp Westinghouse FB2125

Fl 35 Amp Bussman

F2 40 Amp FRN Fusetron

F3 40 Amp FRN Fusetron

F4 200 Amp Buss Non 200

Signed Date ~3,52

Signed _ _ _ _ _ _ _ __ Date_ _ _ _ _ _ _ _
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A~pp e";a- C.

FRQM:GAI-TRONICS TO: 615 36511ý42 APR 20, 1992 4:40PM P.01

PO. BOX 31
Reading, Pa 19603
April 20, 1992

Mr. Alen Wright
E1I3ASCO
Phone # 615ý-365-1115
P'AX 0 615-365-1142

DJear Mr. Wright:

9 Jhe GTC 650 family of amplifiers is FM (Fact'ory Mutual) and~S-A (Canadian Standards Association) A pproved for use inD~ivision 2, Class I( Groups A-B-C-D; Division 2, Class 11,.,roups F-G; and Division 2, Class III Hazardous LocationswThen installed in appropriate enclosures.

Phe 650 Speaker Amplifier will deliver 12 watts audio outputinto either an a or 16 ohm speaker load when powered from-1..2OVAC. The output of the amplifier is AC (alternating.. urrent). Coupled to the speaker with both a capacitor and at.ransformer. The short ciruit current that can be deliveredtio the speaker terminals- is limited by the output transformerl.osses (IR losses predominantly), amplifier current limiting(approx I ampere) prior to the output transformer, and'i1timlately by a .7 ampere power supply fuse.
Pl ease call me if you require additional information orf i~i cation.

sincerely,

Robert F. Berg'~
Product Support Engineer

IJ i Thompson
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App C.

NE Calculation No. WBPEVAR9001006

0 4. .2 4. 9 2. .1 2: 12 PM *FUJITSU BOS HERNDON
04. 2 3. g2O".C,14 ePM *PBC8-,ANAHX I

FUJITSU 8USINESS
COMMUNICATION SYSTEMS
3190 Mftoalon Avenue, Anahei~m. CA 92W@6
(714) M307791

.P02
P102

FU~frSU

April 2.3,,1992

Mr. Alden Wright
Ebasco Services, Inc.-
Wattsbar Nuclear P lant
Box 1232
Watltsbar Dam, Tennessee 37395

Dear Mr. Wright,

In response to Your Inquiry an to the
function afforded by the P96oo system
circuit being applied to the tip-ring
following:

current limiting
In the vivent of a short
pairs, I offer the

In the case of the tip/rIng interfacs that powers single linestation sets, a current limit circuit is provided which willlimit the current to a value not exceeding 66 m.A.

-In the case of the tip/ring interface that powers theproprietary digital telephone sets, the mnaximnum~ current thatflows under normal operation is 50 m.A. If a short circuitcondition occurs, the maximum current output Is folded backto a value not exceeding 10 mA. The load must be removed forthe foldback cIrciit to reset.

The v oltage supplied by both types Of Interfaces Is takendirectly from the system Input voltage, filtered, and thendistributed to each interface card. The system input voltagecan range from -44VDC to -56VDC, measured at the system inputterminals.

I hope the above Information 1s sufficient for you.contact me if you require further Information.

("John Herold
Manager, Circuit Design
Hardware Development

Please
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NE Calculation No. WBPEVAR900lOO6

SENT BY: XEROX Telecopier 7017: 4- 2-92 ; 84974619-
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Circuit Breakers

615 36511424~ 8

Tye Fand NEF

TIME-CURRENT CURVES

Wt*A~i 9-l -U00l .- VAJ Wn- ?.1M

CIRCUIT PEAiER CCRPCRATi^_N

THIS PAGE ADDED BY REVISION 10
3101x



Attachment FIR 103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-GClass 1E
120V AC & 250V DC Circuits

Appe&-4;-- C.

.NE Calculation No. WBPEVAR9001006

P " g .

SENT BY: XEROX Telecopier 7017; 4- 2-92 ;8:50

Molded, Case
______Circuit Breakers

Type NE and NEF

70 44 63126 9-4 615 36511424" 9

TIME-CURRENT CURVES

nttflSt. - 0t bAM t0,.b. ~*flbV inTW

3 10 lxTHIS PAGE ADDED BY REVISION 10

Th. .'Io.m.ti.. 46$,.fl4 ft*.,u. I* i.'.n' In "sI..~..n4 I. not ~,I.n44O
to, *roouo OOAUtflJOtIOfl. In.t.It&tlOtt. or !OOtIO*ttOn Pu';,,.. A BC
tOtto.O t~O ttgnt tO RtOk* ofl.ngoo In *pes~tIC.tIoo on.,. tto'otn ot .dd

WAMH 00 rAft.1 WMUDýýJWIU"W

'p, /jPvFFviC/\N
_P4r,'1:CUiT BREAKER CPMU'ý3H

31OIx



Attachment FIR. 103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E
120V AC & 250V DC Circuits

A~pp eol'- C

04-07-1992 J.6:50

NE Calculation No. WBPEVAR9001006

404 458 0879 SIEMIENS INDUSTRIAL & OEMl SALES

MOLCIED.CAISE CIRCUIT BREAKERS

P. 02

SECTION 2.0.2
PAGE

NOVEMBER, 19(

W.VWU OP cIActw' 201190 CUPR49 "M T~4

a a 2 o I I I111 I 1

. , ... *so a A I a
b0.nIig .* OP~ w CICE *SSA AA f ý

A 1 11

I .T- IMPERIAL CORPORATION
?, -Wi U. S. A.

23± 1 IXTHIS PAGE ADDED BY REVISION 10

, 1-ý

3-LUIx



Attachment FIR. 103B NE Calculation No. WBPEVAR9001006
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E
120V AC & 250V DC Circuits'

Appe~4 C 7 8

* LANTEK
Networ king Product. hy (JAI

12 Miy, 1992

Albert A. Weinstein
Burns and Roe Securncom, Inc.
700 Kinderkamaick Road
Oradell, NJ 07649

Dear Al:

Regarding qiuestion5 posed by Alden Wrig;ht (Ebasco) con~raing- po* a ail~babat!
system interface componenflts:

1. UUi supervised lines source a maximum of 500.pA 4f maximoxi of 5VDC.

*2. Cardreaders and keypads are powered by tiw LIUi with ortboardl nt
limiting regulator that come from the automotive industry. Tkeie gulators
xvill source:

LIU-4 (MIC2954) 250mA at qsvrC:
I .L-21 (!..lT2931) l100iA at 5Vr)*C

L.arger current requirements cause these regulators to current Uxriti t lass thaurt
130%, ats well as lower the output Voltage.

3. The LIUs control Opto22 Gen4 modules to control ljrgý output de. TIM,
utilization is entirely a DC output module. These njodules are' use, and
optically isolated; they simiply switch the associated yut~ut. OfW of Io fulst 13
used:

TlR-5-1: 1373K-4A 4A fast blow
TR-5-T 19374K-,i.1.9A 3.15A slow blow

A data sheet for the MI7A atodtile in inrlosed.

4. PSA consists of a 75OmA high accurate magnetic cirpult break~r a OVA.
transformer With Output rated 12V 01A. The 12VDC filtered bi tp t is fusbd hat
700rnA (fastblowv) for L.IU 'input power.

5. PSS-includcs all of the components of I'ISA. The rrgretic cir4u~tb akev:
increased to 2 Amnp and a second power supply is aad~d. A 5VA- araf~~rvr4

GAI/LANTF:K, 21 11 Utiverbi~v Ave, Brkdely (7A 944011 (411) J4 9

3 10 lxTHIS PAGE ADDED BY REVISION 103101x



Attachment FIP10. 13B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E
120V AC & 250V DC Circuits

Appedi~x C.

NE Calculation No. WBPEVAR9001006

with output rated 24VDC (RMS, unregulated) 02,13A 4
solenoids, strikes, and magnetic latches.' The 12VDfI do~
fused at 700mA (fasiblow) for LIJU input power.

6. Network connections are RS-485 from the VAX compi teks MB4
DBWireStar components) as well as I.IUs. Th~is i~nterhicellin-dts
than ±25OmA at 5 VD(:

7. Terminals are connected with RSi-232C. This interfac4 lifnits cu
than ±500znA at +12VL-)C- to -12VDC.

Please call Ill if you have any' quce1ioIls.

Sincerely,

Jeffrey M. Gallup

Systemsi Engineer

cc: iElio Sacoccio

I'

THIS PACE ADDED BY REVISION 10
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6 INEMANNSERIES GJ BREAKERS

Time Delay Curves and Applications

AM-N-_"$
rCa I.NoW1-1'-v 9S1"mC

rhe curves shown indicate the magnitude and duration of
overloads which will be tolerated before tripping occurs.
By selecting the proper curve, breaker response can be
closely matched to the sale operating limits of the equip-
ment of circuitry.

Curve 1 allows the largest and most prolonged overload.
needed to prevent nuisance tripping on motor circuits.

Curve 2, a medium delay, accommodates mixed loads
consisting of tights, motors, and resistive heating, where the
breaker is rated to the wiring instead of to any specific load.

Curve 3, permitting a very brief time delay period before
tripping, is used. for protection of transformers and electronic
circuits.

Curves 10, 20 and 30
High-inrush - Time delays similar to Curves 1. 2 and 3 with
high-inrush surge capabilities. Contact the factory for high-
inrush applications.

Curve 100
High-inrusA - For ferro-resonant power supplies, distribution
transformers, data processing equipment, efc.. which may

ommodate brief surges of this magnitude for approximately
I1 cycle of line current, or 8.3 millisec (long enough to

Stlhle equipment on line without tripping), high-inrush models
are available. Contact the factory for high-inrusm applications.

Non-time-delay breakers have no deliberately imposed~ delay,
and Will trip instantaneously at any load above 120% of rated
current.

Ambient Effect on Time Delay
Breakers wilt hold 100% of rated Current regardless of
ambient temperature.
Time delay wilt decrease as ambient temperature is raised
and increase as ambient temperature is lowered.

Tripping Specifications

All time-delay curves Sh~own are based on the fact that circuit
breakers are not prefoaded. (Breakers do not ca..7' current
pnior to application of overload for calibration testing.) Curves
are plotted at an ambient temperatue of 77*F (25*C) with
breakers in the standard wall-mount position.
All circuit breakers shall hocld 1009b rated load continuously.
Breakers for 400 Hz operation may trip between 101% and
150% of rated load; must trip at 150% and above.
Other time-delay circuit breakbrs may trip between 101% and
125% of rated load, must trip at 125% and above, as shown
on the time-delay curve selected.
Non-time-delay circuit breakers may trip instantaneously
between 101% and 120% of rated load-, must trip instantane-
ousty at 120% and above. Non-time-delay 400 Hz breakers

t Irip instantaneously between 101% and 150% of rated
ML;must trip instantaneously at 150% and above.

'750/60 Hz Curves

Percent of rated current vs. trip delay at 25* C
46 Cam 1 125%1 150% 1200% 1 00% 600% 000% 1000%

Delay Min ieeli 100O~ ..~4_ M' jo

Deity Maiiatei 2 "5 2 2 -

Delay MaxiMeti 3 72 2. '1, i' I ; -s, .'

400 Hz Curves

Percent oft rated current vs. trip deLay at 251 C

%Cwý 150%1 201%1 400% i 000%, a00% '1000%

Imlay Max (seei 1 040 1 ill) 20' ii ' '2
Delay Kim(Seel I ýj i1 .1 4: 0. 1' '- -

Delay~s Men oft 2 - n I4( 1~ 1 411 O

Delay UM Iaeci 2 7 1* .1% s 0. -4

Delay Mxlee 3 1.1 Is 11 --1 Q

Delay Kim lheel 3S 1i 2;1 .1 i k-i -4 -4

Percent of rated current vs. trip deLay at 2 5 C

%Car" 125%1 ISM0%I 200%1 400% W0% 800% 1000%

Delay Wais.O 2 il I I 10 -ý 0 l

Delay Masi..eij 2 liif 40 iS'

Dole? Minlaaci 1 12 6 2 ~
DelayMsaie-ei 3 0 T0 19 I l, 1W*'7,'

DeoayN aim evl 1 3 44 I25 1. 01 03 0I :I "I

0124. -ýB-07 ____

I It

0U

LU

0U
LU

LO
LO:
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A ~N o C
Cab.; No W31E~VAo 9001 JaC

Pate 2~of ____3

breaker is determined by the current

1 1/2 " wide
3"ý wide
472" wide

1. Breaker Type
2. Terminal Location:

B = Back Connection
H = Front Connection

3. Internpi Circuit Construction (see Table A)
4. P = Without Metering Shunt

M =With Metering Shunt
5,Terminal Configuration:

D = Solderless Connector
E ='Bus Bar Connection

S6. UL
7. Current Rating (add 0 before amp rating.

Example: 0700)
8. Curve (see Time-Delay Characteristics)

Curve
1
2
3
P

Code
01

-M- is used as the second suffix to indicate the breaker is
constructed with a metering shunt. Use suffix -P- only for
breakers rated in excess of 250 Amps. Breakers up to
250 Amps without metering Shunt are available as
standard GJ1 type breakers. Please consult Heinemanni
Catalog. Bulletin GJ.

The fourth suffix indicat,,s UL listing.

Multi-pole construction - consult factory.

An auxiliary switch. if supplied. will be located in the right
pole space. If the auxiliary switch is supplied in a breaker
which has a metering shunt, it will be single pole single
throw (SPST). The single pole double throw (SPOT)
auxiliary switch can be supplied only in a breaker with-
out a metering shunt.

Table A

cods Internal Circuit Construction

0 swmitch (no cof)

2- series tnip with SPOT auxiliary swit ch

3 series trip

98 series tnip and mid trip

99 series trip and mid trip and -ýST alarm switch

Curve 3. Short Time-Delay
... .permits a very brief delay period before tripping.

Curve P.
Non-Time-Delay Breakers are available for applications
which cannot tolerate even brief transient overloads.
These breakers have no time-delay mechanism other than
that imposed by the coil self-inductance and the inertia
of the mechanism.

Tripping Specifications
The time-delay curves at right depict breaker response
time vs. percent of rated load with no preloading.
The function is plotted at an ambient temperature of 77 OF
(250C) with the breaker in a vertical or wall-mounted

Sposition. Series GJ1P circuit breakers will carry 100%/ cl
rated load continuously. Both time-delay and non-time-

4 0132 C-0 1

delay breakers may trip between 101%~/ and 125%/ of
rated load, and must trip at 125 %/ and above.

VIL I I I

THICS SHEET ADDED BY REV u
0

The width of the
rating.
100-225 Amps
250-400 Amps
450-700 Amps

HEINEMANN ELECTRIC CO
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Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E
.OV AC & 250V
k~endix D

,DC Circuits

NE Calculation No. WBPEVAR9001006

Prepared by-

Checked by_

Page 1 of 36

Lte 2Z2/31

ýtejJtahz

SYSTEM 250

CABLE SIZE POWER SIGNAL'

B174 1/0 48V
J134 18 Telephone
J135 18 Telephone
J136 18 Telephone
PL6283 2/0 12OVDC
Tl 19 Telephone
T200 2/0 48VDC
T350 19 Telephone
T351 19 Telephone
T476 22 Telephone
T477 22 Telephone
T500 19 Telephone
T600 19 Telephone
T601 19 Telephone
T653 19 Telephone
T654 19 Telephone
T655 * 19 Telephone
T880 19 Telephone
T940 19 Telephone

S20 19 Telephone
00 4/0 48VDC

1,0 1 2 48VDC
T1103 14 Alarm
T1106 14 Alarm
T1115 18 20HZ
T1116 14 24VDC
T1117 14 48VDC
T1120 6 120VAC
T1140 19 Telephone
T1180 19 Telephone
T1181 18 Telephone
T1375 19 Telephone
T1376 18 Telephone
T1377 18 Telephone
T1378 18 Telephone
T1379 18 Telephone
T4764 19 Telephone
0T4810 22 Telephone
T4811 22 Telephone
T4860 19 Telephone
T5020 19 Telephone
T5021 19 Telephone
T5022 19 Telephone
T5023 19 Telephone
T5024 195$ Telephone
T5025 19 Telephone
~26 19SH Telephone

27 19 Telephone
17 22 Telephone

FUSE/BREAKER
(F/BKR-AMPS)

250 (BKR)

EF3-B060(BKR)

100(F)

200 Fusetron (F)
50ECN50/FRN-R-50(F'
3 Amp (F)
3 Amp (F)

10(F)
10(F)
60(BKR) Hein. (CV3:

SOURCE PASS/FAIL

3.5,3.35,6.8
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.10,3.36,3.47
3.4, 6.10
3.4,3.47
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4,-6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.5, 3.36,6.19
3.5,3.36,3.47
3.5,3.51,6.11
3.5,3.51,6.11
3.4,6.9
3.5,6.4
3.5,6.4
3.43, 6.17
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10

Pass 7j

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

2546xTHIS PAGE ADDED BY REVISION 102546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R.
Analysis for Non-Class 1E~
120V AC & 250V DC Circuits

lbvendix D

SYSTEM 250

SIZECABLE

T5130
T5135
T5 136
T5310
T5311
T5781
T5783
T5784
T5800
ITI

1T5
iT 6
M~O
MT3
M~i6

IT19

1T2 1

1T3 3
1T34
1T3 5
1T3 6
IT37
1T40
1T43

1T6 0
1T 61
IT62
1T 63
1T64
1T7 5
1T7 6
1T77
1T7 8
1T8 0
1T8 1
1T84

1T 89
1T9 1

2546x

POWER

22
22-SH
2 2.Srt
22SH
2 251
22
22
22
22
18
18
19
19
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
.18
18
18
18
18
18
18
18
18
18
18
18
18
18

NE Calculation No.-WBPEVAR9001006

Prepared by ~~z A Date-7/9,.

Checked by_. Date71 L

Page 2 of 36

FtJSE/BREAKER
SIGNAL- (F/BKR-AMPS)

Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone.
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone-
Telephone
Telephone
Telephone
Telephone

SOURCE

3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3. 4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.ý4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3 .4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10

PASS/FAIL

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

THIS PAGE ADDED BY REVISION 10



Attachment FIR103B N1E Calculatiion No. WBPEVAR9001006
Reg. Guide 1.75 Associated
Circuits and Appendix R Prepared by e 2jet Date 7/921,
Analysis for Non-Class lE.

12VAC & 250V DC Circuits Checked by- -Dat e ''i'
edxD

Page 3 of .36

SYSTEM 250
FUSE/B REAKER

CABLE SIZE POWER SIGNAL (F/BKR-AMPS) SOURCE PASS/FAIL

1T96 18 Telephone 3.4., 6.10 Pass
M~OO 18 Telephone 3.4,.6.10 Pass
iTlOl 18 Telephone 3.4, 6.10 Pass
lTl04 18 Telephone 3.4, 6.10 Pass
lTl07 18 Telephone 3.4, 6.10 Pass
1T108 18 Telephone 3.4, 6.10 Pass
lTllO 18 Relay 3.4, 6.10 Pass
lMll 18 Telephone 3.4, 6.10 Pass
MT12 12 Bell 3.4, 6.10 Pass
MT13 12 Light 3.4, 6.10 Pass
MT15 18 Telephone 3.4, 6.10 Pass
MT18 18 Telephone 3.4, 6.10 Pass
MT19 18 Telephone 3.4, 6.10 Pass
MT20 18 Telephone 3.4, 6.10 Pass
MT21 18 Telephone 3.4, 6.10 Pass
IT125 18 Telephone 3.4, 6.10 Pass.
MT28 18 Relay 3.4., 6.10 Pass
MT29 * 18 Telephone 3.4, 6.10 Pass
lTl30 12 Bell 3.4, 6.10 Pass
~131 12 Light 3.4, 6.10 Pass
*132 18 Telephone 3.4, 6.10 Pass
1l35 18 Telephone 3.4, 6.10 Pass'

MT38 18 Telephone 3.4, 6.10 Pass
MT39 18 Telephone 3.4, 6.20 Pass
lTl40 18 Telephone 3.4, 6.10 Pass
MT41 18 Telephone 3.4, 6.10 Pass
MT45 18Telephone 3.4, 6.10 Pass
MT48 18 Telephone 3.4, 6.10 Pass
MT49 18 Telephone 3.4, 6.10 Pass
MT52 19 Telephone 3.4, 6.10 Pass
1T153 19 Telephone 3.4, 6.10 Pass
MT62 19 Telephone 3.4, 6.10 Pass
MT63 19 Telephone 3.4, 6.10 Pass
MT70 18 Telephone 3.4, 6.10 Pass
1T171 18 Telephone 3.4, 6.10 Pass
MT75 18 Telephone 3.4, 6.10 Pass
lTl80 18 Telephone 3.4, 6.10 Pass
MT81 18 Telephone 3.4, 6.10 Pass
MT85 18 Telephone 3.4, 6.10 Pass
lTl90 18 Telephone 3.4, 6.10 Pass
MT91 18 Telephone 3.4, 6.10 Pass
MT95 18 -Telephone 3.4, 6.10 Pass
MOO0 18 Telephone 3.4, 6.10 Pass
1T201 18 Telephone 3.4, 6.10 Pass
1T205 18 Telephone 3.4, 6.10 Pass
1T206 18 Telephone 3.4, 6.10 Pass

~~08 18 Telephone 3.4, 6.10 Pass
09 18 Telephone 3.4, 6.10 Pass

W215 18 Telephone 3.4, 6.10 Pass

254 6xTHIS PAGE ADDED BY REVISION 102546x



Attachment FIR103B t
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E

SOV AC & 250V DC Circuits
p9endix D

SYSTEM 250

CABLE

1T216
1T2 20
1T221
1T2 22
1T2 23
lT230
1T2 31
1T2 32
1T233
1T234
1T2 35
1T236
1T246
1T247
lT250
1T251
1T2 52
1T2 53
1T254
~255

T257
1T258
1T2 59
1T270*
1T271
lT2 80
1T283
1T284
lT287
1T3 05 *
1T306
1T310
1T311
1T312
1T313
1T315

SIZE

18
18
18
18
18
18
18
18
*18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

* 18
18
18
18
18
18
18
18
18
18
12
12
18

POWER

NE Calculatron No.'WBPEVAR900lOO6

Page 4 of 36

FUSE /BREAKE1R
SIGNAL (F/BKR-AMPS)

Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Relay
Telephone
Bell
Light
Telephone

SOURCE

3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,

* A sequence of cables is out of order and is present elsewhere for System 250.

254 6xTHIS PACE ADDED BY REVISION 10

6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10

PASS/FAIL

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E
12V AC & 250V DC Circuits

* pendix 
D

SYSTEM 250

CABLE

1T316
1T3 20
1T321
1T322
1T323
1T324
1T3 25
1T3 30
1T331
IT332
1T333
1T335
1T336
1T337
1T339
1T381
1T383
1T385iT386

387
388
389

1T3 92
1T393
1T395
1T396
1T3 97
1T3 98
1T399
1T402
1T403
1T405
1T406
1T408
1T409
1T412
1T413
1T415
1T416
1T417
1T420
1T421
IT422
1T423
1T424
1T475

,,T7 01

SIZE

18
18
18
18
12
12
18
18
18
18
18
18
18
18
18
18
19
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
19
22

POWER

NE Calculati~on No.'WBPEVAR9001006

Page 5 of 36

FUSE/BREAKER
SIGNAL (F/BKR-AMPS)

Telephone
Telephone
Relay.
Telephone
Bell
Light
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone

SOURCE

3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4j,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4p

2546x THIS PAGE. ADDED BY REVISION 10

6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10

PASS/FAIL

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E

~ V AC & 250V DC Circuits

piendix 
D

SYSTEM 250

CABLE

1M80
11801
1T820
11861
11862
1T865
11867
1T868
1T871
11872
11886
1T890
11893
MO90

1T901
11902
11903
1T904
11905P909

910
914

11923*
11924
11927
11928
11930
11935
1T940
1T941
11948
1T955
11956
11957
1T960
11961
1T970
11972
11985
1T993
11996
1T997
11100
1T1001
1T1010
M015l
910 16

SIZE

18
18
18
19
19
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
19
18
18
18
18
18
18
18
18
18
19
18
18
18
18
18
18
18
18
18
18
18
18
18
18.
18
18

POWER

NE Calculatio~n No. WBPEVAR9001006

Prepared by- Dae74/

Checked by_ DDate 70/Lz

Page 6 of 36

FUSE/BREAKER
SIGNAL (F/BKR-AMPS)

Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone

SOURCE

3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
.3.4,P

6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10

PASS/FAIL

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

A sequence of cables is out of order and is present elsewhere for System 250.
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Attachment FIR103B NE Calculation No.'WBPEVAR9001006
Reg. Guide 1.75 Associated
Circuits and Appendix R Prepared by._1 9-Dae7 2
Analysis for Non-Class 1E

V AC & 250V DC Circuits Checked by)l Date 7I/Z
~endix D

VPage 7 of j6

SYSTEM 250
FUSE/BREAKER

CABLE SIZE POWER SIGNAL (F/BKR-AMPS) SOURCE PASS/FAIL

MT017 18 Telephone 3.4, 6.10 Pass
lTl030 18 Telephone 3.4, 6.10 Pass
MT031 18 Telephone 3.4, 6.10 Pass
MT032 18 Telephone 3.4, 6.10 Pass
MT033 18 Telephone 3.4, 6.10 Pass
MT041 18 Telephone 3.4, 6.10 Pass
MT045 18 Telephone 3.4, 6.10 Pass
M051~ 18 Telephone 3.4, 6.10 Pass
M055S 18 Telephone 3.4, 6.10 Pass
MT056 18 Telephone 3.4, 6.10 Pass
1T1080 19 Telephone 3.4, 6.10 Pass
MT081 19 Telephone 3.4, 6.10 Pass
MT082 18ý Telephone 3.4, 6.10 Pass
MT083 18 Telephone 3.4, 6.10 Pass
MT084 18 Telephone 3.4, 6.10 Pass
MT085 18 Telephone 3.4, 6.10 Pass
MT102 18 Telephone 3.4., 6.10 Pass
MT103 * 18 Telephone 3.4, 6.10 Pass
MT104 18 Telephone 3.4, 6.10 Pass

~105 18 Telephone 3.4, 6.10 Pass
106 18 Telephone 3.4, 6.10 Pass

,'1107 18 Telephone 3.4, 6.10 Pass
MT108 18 Telephone 3.4, 6.10 Pass
MT109 18 Telephone 3.4, 6.10 Pass
M11il 18 Telephone 3.4, 6.10 Pass
iTilil 18 Telephone 3.4, 6.10 Pass
MT112 18 Telephone 3.4, 6.10 Pass
MT113 18 Telephone 3.4, 6.10 Pass
MT114 18 Telephone 3.4, 6.10 Pass
MT115 18 Telephone 3.4, 6.10 Pass
MT116 18 Telephone 3.4, 6.10 Pass
MT117 18 Telephone 3.4, 6.10 Pass
MT086 18 Telephone 3.4, 6.10 Pass
MT087 18 Telephone 3.4, 6.10 Pass
MT088 18 Telephone 3.4, 6.10 Pass
MT089 18 Telephone 3.4, 6.10 Pass
lTl09O 18 Telephone 3.4, 6.10 Pass
MT091 18 Telephone 3.4, 6.10 Pass
MT092 18 Telephone 3.4, 6.10 Pass
MT093 18 Telephone 3.4, 6.10 Pass
MT094 18 Telephone 3.4, 6.10 Pass
MT095 18 -Telephone 3.4, 6.10 Pass
MT096 18 Telephone 3.4, 6.10 Pass
1T1097 18 Telephone 3.4, 6.10 Pass
MT098 18 Telephone 3.4, 6.10 Pass
MT099 18 Telephone 3.4, 6.10 Pass
1100 18 Telephone 3.4, 6.10 Pass
6 101 18 Telephone 3.4, 6.10 Pass

2546xTHIS PAGE ADDED BY REVISION 102546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Crcuits and Appendix R
Analsisfor Non-Class 1E
OV AC & 250V DC Circuits
endix D

NE Calculation No. WBPEVAR9001006

Prepared by Date /V2

Checked b y Date__14

Page 8 of 36

SYSTEM 250

CABLE SIZE POWER
FUSE/BREAKER

SIGNAL (F/BKR-AMPS) SOURCE PASS/FAIL

THIS PAGE LEFT INTENTIONALLY BLANK TO PRESERVE PAGE COUNT
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Attachment FIR103B
Reg. Guide 1.75 Associated
Crcuits and Appendix R
Analsisfor Non-Class 1E
OV AC & 250V DC Circuits

endix D

SYSTEM 250

CABLE SIZE POWER

N~E Calculation No. WBPEVAR9001006

Prepared by-

Checkedby

Page 9 of 36

FUSE/BREAKER
SIGNAL (F/BKR-AMPS) SOURCE

Lte hA-

PA SS/FAIL

1M118
1M119
1M120
Mll121

1T1122
1M123
1T1124
1T1125

1M127
M1128

1M129
1M130
1M540
2PL6668
2T3

2T110

2T13

218

2T2 3

2T316

2T37
2T39
2T42
2T43
2T46
2T50
2T55
2T56
2T57
2T60
2T61
2T65
2T66
2T70
2T75
2M8
2T8 1

18
18
18
18
18
18
18
18
19
19
18
12
12
22
12
19
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18,
18
18
19
18

Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Bell
Light
Telephone

Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone

254 6xTHIS PAGE ADDED BY REVISION 10

120V 15(BKR) Hein. CF

3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3;.4, 6.10
3.4, 6.10
3.38,3.2,6.16
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
.3.4, 6.10
.3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
.3.4, 6.10
3.4, 6.10
3..4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
.3.4, 6.10
3.4, 6 .10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4,- 6.10
3.,4, 6.10

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
P ass
Pass
Pass
Pass
Pass

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Crcuits and Appendix R
Aalysis for Non-Class 1E

OV AC & 250V DC Circuits

NE Calculation No.'WBPEVAR9001006

.te 7/Y)192-Prepared by- jC-

Checked byJ--

Page 10 of 36

SYSTEM 250

CABLE

2T111
2T114
2T117
2T120
2T121
2T122
2T125
2T128
2T129
2T132
2T134
2T135
2T139
2T140
2T141
2T145
2T146
2T148
2 T15O
~151

2T157
2T162
2T165
2T172
2T180
2T181
2T182
2T183
2T185
2T190
2T191
2T194
2T195
2T196
2T197
2T199
MOO0

2T2 01
2T202
2T203
2T204
2T205
2T210

SIZE

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

18
18
18
18
18
18
19
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

POWER
FUSE/BREAKER

SIGNAL (F/BKR-AMPS)

Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone

254 6xTHIS PACE ADDED BY REVISION 10

SOURCE PASS/FAIL

3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3-4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
.3.4,

6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6 .10
6.10

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E.

VAC & 250V DC Circuits
edxD

NE Calculation N~o. WBPEVAR9001006

Prepared byeS Date______

Checked by-N W ý Dae7/ /.

Page 11 of 36

SYSTEM 250
.FUSE/BREAKER

-SIGNAL (F/BKR-AMPS)CABLE

2T211
2T215
2T2 20
2T221
2T225
2T227
2T230
2T2 31
2T232
2T233
2T234
2T235
2T245
2T246
2T250
2T251
2T2 55
2T280
2T2 81

85W86
22887

2T288
2T289
2T295
2T296

2T2 98
2T302
2T303
2T304
2T305
2T307
2T308
2T3 09
2T312
2T3 16
2T317
2T321
2T3 22
2T325
2T326
2T327
2T3 31
2T335
2T383

1868
254 6x

SOURCE

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
12
12
18
18
18
18
18
18
18
18
18
18
18
18
18
19
18
18

THIS PAGE ADDED BY REVISION 10

SIZE POWER

Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Relay
Telephone
Bell
Light
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone

3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3A4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10
3.4, .6.10
3.4, 6.10
3.4, 6.10
3.4, 6.10

PASS/FAIL

.Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E., diOV AC & 250V DC Circuits

SYSTEM 250

CABLE

2T387
2T388
2T389
2T392
2T393
2T395
2T396
2T397
2T398
2T399
2T402
2T403
2T405
2T406
2T408
2T409
2T412
2T413
2T415
~41 6
F417

~T420
2T421
2T422
2T423
2T424
2T475

MOO0
2T8 01
2T820
2T841
2T842
2T843
2T845
2T85O
2T8 51
2T852
2T860
2T863
2T864
2T865
2T866
2T867
2T8 70
2T8 71
2T872

S879
880

25 46x

SIZE

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
19
18
18
22Sý
22
22
19
19
18
18
18
18
18
18
18
18
18
18
18
18
18
18

POWER

NE Calculation No. WBPEVAR9001006

Prepared by L.Q

Checked by_.'

Page 12 of 36

FUSE/BREAKER
SIGNAL (F/BKR-AMPS)

Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Tel ephone
Telephone
Telephone
Telephone
Telephone

SOURCE

3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.'4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,9
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,

,te 112

ýte 7/7 Z.

PASS/FAIL

6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

THIS PAGE ADDED BY REVISION 10



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E.

WAC & 250V DC CircuitsndxD

SYSTEM 250

CABLE

2T882
2T883
2T884
2T887
2T8 88
2T889
2T8 92
2T893
2T8 95
2T896
2T897
2T898
2T8 99
2T9O0
2T9 01
2T902
2T903
2T904

2T905

2T9 29
2T930
2T935
2T9 36
2T940
2T941
2T942
2T943
2T945
2T9 47
2T950
2T955
2T962
2T963
2T9 66
2T969
2T970
2T980
2T9 81
2T982
2T999
2T1000
2T1002
2T1010
M012

SIZE

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
19
18
19
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
24
18
18
18
22'
19
19
19

POWER

NE Calculation No. WBPEVAR9001006

Prepared by7//9g.

Checked byDate -7/1192.

Page 13 of 36

FUSE/BREAKER
SIGNAL (F/BKR-AMPS)

Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone.
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone

SOURCE

3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,.
3.4,
3.4,
3.4,
3.4,
3.4,

6.10
.6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
16.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10.
6.10
6.10
6.10
6*.10
6.10

2546xTHIS PAGE ADDED BY REVISION 10

PASS/FAIL

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass-
Pass
Pass
Pass

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E.

~~VAC & 250V DC Circuits
J~nd ix D

SYSTEM 250

CABLE SIZE

2T1080
2T1O81
2T1082
2T10 83
2T1084
2T1085
2T1086
2T1087
2T1088
2T10 89
2T1090
2T1091
2T1092
2T1093
2T1094
2T1095
2T1096
2T1097
2T1098P 099

00
1,0 1

2T1102
2T1103
2T1104
2T1105
2T1106
2T1107
2T1108
2T1109
2T1110
2T1111
2T1112
2T1113
2T1114
2T1115
2T1116
2T1117
2T1118
2T1119
2T1120
2T1121
2T1122
2T1123
2T1124
2T1125

POWER

NE Calculationi No.*WBPEVAR9001006

Prepared by_ DateDate Z/-ZL

Checked by_ D).ate 7i/2

Page 14 of 36)

FUSE/BREAKER
SIGNAL (F/BKR-AMPS)

Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone

SOURCE

3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.-4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4p
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4p
3.4,
3.4,

6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

2546xTHIS PAGE ADDED BY REVISION 10

PASS/FAIL

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E.

MILOV AC & 250V DC Circuits
inendix D

NE Calculation No. WBPEVAR9001006

Prepared by. _Dae2ZjL 2-

Checked by- -.4. -Date 159

Page 15 of 36

SYSTEM 250

CABLE

2T1126
2T1127
2T1300
MT301

2T13 11
2T1312
2T1313
2T1314
T1140
T1180
T4764
lT260
1T261
1T2 65
1T266
1T2 88
1T2 87
1T292
1T293

1T297
lT920
2T170
2T171
2T220
2T2 21
2T285
2T286
2T2 87
2T2 88
2T2 89
2T2 95
2T2 96
2T297
2T2 98

SIZE

19
19
22
22
18
18
12
12
19
19
19
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

POWER
FUSE/BREAKER

SIGNAL (F/BKR-AMPS)

Telephone
Telephone
Telephone
Telephone
Relay
Telephone
Bell
Light
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone
Telephone

SOURCE

3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,

3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,
3.4v
3.4,
3.4,
3.4,
3.4,
3.4,
3.4,

6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10
6.10

PASS/FAIL

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

254 6xTHIS PAGE ADDED BY REVISION 102546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R.
Analysis for Non-Class 1E.
120V AC & 250V DC Circuits.endix D

SYSTEM 252

NE Calculation No.. WBPEVAR9001006

Prepared by 04 "- Dat 7/9/19

Checked by_.V.t Y 9.4 D a te1//9

Page 16 of 36

POWER SIGNAL- FUSE/BREAKER
(F/BKR-AMPS)

400(F) TRON KAA400
400(BKR)
150 (BKR)
400(BKR).
150(BKR)

ALARM
ALARM
ALARM
ALARM
ALARM

(Cap Speakers)

AUDIO

AUDIO

AUDIO

AUDIO

AUDIO

AUDIO
AUDIO

AUDIO

AUDIO

AUDIO
AUDIO

AUDIO
AUDIO

5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)

MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX

SOURCECABLE

LTA1
LTA2
LTA3
LTA4
LTB3
LTA5
LTA6
LTA7
LTA8
LTA9

254 6xTHIS PACE ADDED BY REVISION 10

SIZE

MCM
MCM
MCM
MCM

300
300
4/0
300
4/0
18

2 4VDC
2 4VDC
24VDC
24VDC
2 4VDC

3.9,3.35,6.19
3.9,6.19,3.35
3.9,6.19,3.35
-3.9,6.19,3.35
3.9,6.19,3.35
3.9,6.9
3.9,6.9
3.9,6.9
3.9,6.9
3.9,6.9

6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11

PASS/FAIL

LTA10
LTAll
LTA14
LTA15
LTA19

LTA2 5
LTA2 6
LTA27
LTA2 8
LTA29
LTA30
LTA31
LTA35
LTA3 6
LTA42
LTA43
LTA44
LTA47
LTA48
LTA51
LTA5 2
LTA5 3
LTA55
LTA5 6

18
16
18
16
16
18
16
16
16
16
16
16
16
18
16
18
16
16
16
19,5$
18
16
18
16
18
18
16

24VDC

24VDC
24VDC

24VDC
24VDC

24VDC

24VDC

2 4VDC

24VDC

24VDC
24VDC

2 4VDC

24VDC

.Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PAS S
PASS
PASS
PASS
PASS

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E.
120V AC & 250V DC Circuits

bpendix D

NE Calculation No.. WBPEVAR9001006

Prepared by Dt

Checked by'.. mado -Date /17/92/

Page 17 of 36

SYSTEM 252

CABLE SIZE POWER SIGNAL- FUSE/BREAKER
(F/BKR-AMPS)

SOURCE PASS/FAIL

LTA68
LTA69
LTA72
LTA7 3
LTA78
LTA79
LTA8 6
LTA87
LTA9O0
LTA91
LTA100
LTA105
LTA106
LTA12 0
LTA121
LTA124
LTA125
LT A12 8

A12 9
131

A132
LTA13 6
LTA137
LTA140
LTA141
LTA143
LTA144
LTA146
LTA147
LTA149
LTA150
LTA157
LTA159
LTA160
LTA161
LTA162
LTA164
LTA173
LTA174
LTA176
LTA177
LTA180
LTA181
LTA184
LTA185

1A8 6
187

254 6x

24VDC

24VDC

24VDC

24VDC

2 4VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDlC

2 4VAC

2 4VDC
Audio
Audio

24VDC
Audio

24VDC
Audio

24VDC

24VDC

2 4VDC

Audio

Audio

THIS PAGE ADDED BY REVISION 10

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio
Audio

Audio

5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5(F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)

MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX

6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11-
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11l
6._11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11

PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PAS S
PAS S



Attachment FIR103B
Reg. Guide 1.75 Associated
Crcuits and Appendix R.
Analsisfor Non-Class lE-

O V AC & 250V DC Circuits
gendix D

N~E Calculation No. WBPEVAR9001006

Prepared by DŽ2aJtaeZL7LA

Checked by_-ý7.-t -Met4&AO Date 7117!9

Page 18 of 36

SYSTEM 252

POWER SIGNAL- FUSE/BREAKER
(F/BKR-AMPS)

CABLE

LTA193
LTA194
LTA200
LTA2 01
LTA204
LTA2 05
LTA212
LTA213
LTA218
LTA219
LTA2 22
LTA22 3
LTA2 25
LTA226
LTA228
LTA2 29
LTA240
LTA241

S243
244

A247
LTA248
LTA251
LTA2 52
LTA2 55
LTA2 56
LTA260
LTA2 61
LTA263
LTA264
LTA267
LTA268
LTA269
LTA2 70
LTA2 71
LTA2 72
LTA280
LTA2 81
LTA2 83
LTA284
LTA300
LTA301
LTA3 02
LTA303
LTA304P305

306
A307

2546x

SIZE

18
16
18
16
18
16
18
16
18
16
18
16
18

*16
18
16

* 18
16
18
16
18
16
18
16
18
16
18
16
18
16
18
16
18
16
18
16
18
16
18
16
18
16
18
14
18
16
18
14

Audio
24VDC

Audio
24VDC

Audio
2 4VDC

Audio
2 4VDC

24VDC

24VDC

24VDC

Audio

Audio

Audio

24VDC

24VDC

24VDC

2 4VDC

24VDC

24VDC

24VDC

24VDC

2 4VDC

24VDC

24VDC

24VDC

24VD

24VDC

24VDC

24VDC

2 4VDC

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

THIS PAGE ADDED BY REVISION 10

SOURCE

5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)

MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX

6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
.6.11
6.11
6.11
6.11'
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E.
OV AC & 250V DC Circuits

inendix D

N~E Calculation No. WBPEVAR9001006

Prepared by£. Dl Da te______12

Checked by -M~ -Date 7//1/9j

Page 19 of 36

SYSTEM 252

SIZE POWER SIGNAL FUSE/BREAKER
(F/BKR-AI4PS)

CABLE

LTA312
LTA313
LTA314
LTA315
LTA3 16
LTA317
LTA318
LTA319
LTA320
LTA321
LTA322
LTA32 3
LTA324
LTA325
LTA328
LTA329
LTA332
LTA333

35
~A336
LTA337
LTA338
LTA339
LTA340
LTA341
LTA342
LTA343
LTA344
LTA345
LTA346
LTA347
LTA348
LTA349
LTA350
LTA351
LTA352
LTA353
LTA356
LTA3 57
LTA360
LTA3 61
LTA364
LTA368
LTA369P372

0373

254 6x

24VDC

2 4VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

2 4VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

2 4VDC

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio
Audio

Audio

5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)

MAX'
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX

THIS PAGE ADDED BY REVISION 10

SOURCE

6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11'
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class lE.
J.pV AC & 250V DC Circuits

N~E Calculatiocn No. WBPEVAR9001006

Prepared by ~2 L Date e______-

Checked by- 4. -Pd' -Date -1//79

Page 20 of 36

SYSTEM 252

SIZE POWER SIGNAL- FUSE/BREAKER
(F/BKR-AMPS)

CABLE

LTA376
LTA377
LTA380
LTA381
LTA384
LTA388
.LTA390
LTA391
LTA392
LTA393
LTA401
LTA404
LTA405S
LTA408
LTA409
LTA412
LTA413
LTA416

~417
LT420

TA421
LTA424
LTA425
LTA43l
LTA430
LTA433
LTA432
LTA433
LTA436
LTA437
LTA438
LTA442
LTA440
LTA442
LTA443
LTA448
LTA445
LTA448
LTA449
LTA452
LTA453
LTA456

24VDC

24VDC

24VDC

.24VDC

24VDC

24VDC

24VDC

24VDC

2 4VDC

24VDC

24VDC

24VDC

24VDC

2 4VDC

24VDC

24VDC
Audio

24VDC
Audio
Audio

24VDC

Audio

Audio

Audio
Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio
Audio

Audio

Audio

Audio

Audio
Audio

Audio

Audio

5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)

254 6xTHIS PAGrE ADDED BY REVISION 10

SOURCE PASS/FAIL

MAX'
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX

6.11
6.11
6.11
6.1 1
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11'
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6-.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6. 11

PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

2546x
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Reg. Guide 1.75.Associated
Circuits and Appendix R
Analysis for Non-Class 1E.
120V AC & 250V DC Circuits
Mhendix D

NE Calculatio6n No. WBPEVAR9001006

Prepared by. 26:ýDte-1A -

Checked by_?.'d. -~.Date '7///?Z

Page 21 of 36

SYSTEM 252

SIZE POWER SIGNAL- FUSE/BREAKER
(F/BKR-AMPS)

CABLE

LTA460
LTA461
LTA462
LTA4 63
LTA464
LTA4 65
LTA466
LTA467
LTA472
LTA47 3
LTA474
LTA475
LTA480
LTA481
LTA482
LTA483
LTA484
LTA485rn 86

87
488

LTA489
LTA492
LTA493
LTA496
LTA497
LTA498
LTA499
LTA504
LTAO50
LTA506
LTA507
LTA508
LTA509
LTA510
LTA511
LTA512
LTA513
LTA514
LTAl51
LTA5 16
LTA517
LTrA518
LTA519
LTA5 20

521

24VDC

2 4VDC

24VDC

24VDC

24VDC

24VDC

24VDd

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

34VDC

2 4VDC

2 4VDC

2 4VDC

24VDC

24VDC

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

SOURCE

5(F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)

MAX,
MAXMAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX.
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX

6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11

254 6xTHIS PAGE ADDED BY REVISION 10

PASS/FAIL

PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

.PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS.
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E.
120V AC & 250V DC Circuits
ftendix D

NE Calculati'on No. WBPEVAR9001006

Prepared byc . a 4 Date 7/YI/9a

Checked by 7V 7>,A.4(4 Date 7!/'/7Z

Page 22 of -a6

SYSTEM 252

SIZE POWER SIGNAL- FUSE/BREAKER
(F/BKR-AMPS)

CABLE

LTA524
LTA5 25
LTA528
LTA5 29
LTA532
LTA5 36
LTA5 37
LTA540
LTA541
LTA5 44
LTA545
LTA548
LTA549
LTA552
LTA556
LTA560
LTA562
LTA563rn566

567
568

LTA569
LTA5 72
LTA5 73
LTA576
LTA5 77
LTA5 80
LTA581
LTA5 90
LTA591
LTA5 95
LTA5 96
LTA600
LTA6O1
LTA60 5
LTA606
LTA610
LTA611
LTA615
LTA6 16
LTA620
LTA621
LTA 625
LTA626
LTA6 30
.'A 6 3 1

24VDJC

24VDC

2 4VDC

2 4VDC

2 4VDC

24VDC

24VDC

24VDC

2 4VDC

24VDC

24VDC

24VDC

24VDlC

2 4VDC

2 4VDC

24VDC
Audio

24VDC
Audio

24VDC
Audio

24VDC
Audio

24VDC
Audio

Audio

Audio

Audio
Audio

Audio

Audio

Audio

Audio
Audio
Audio
Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)

MAX'
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX

SOURCE

6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11-
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
.6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11

2546xTHIS PAGS.ADDED BY REVISION 10

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

2546x



Attachment FIR1O3B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class lE-
2OV AC & 250V DC Circuits

endix D

NE Calculat'on No. WBPEVAR9001006

Prepared by ... -Date 7/.9 /.,9..

Checked by vMiAd4o Date :!17//'92

Page 23 of .36

SYSTEM 252

SIZE POWER SIGNAL FUSE/BREAKER
(F/BICR-AMPS)

CABLE

LTA635
LTA636
LTA640
LTA641
LTA645
LTA646
LTA650
LTA6 51
LTA6 55
LTA656
LTA660
LTA661
LTA664
LTA6 65
LTA669
LTA670
LTA67 3
LTA674

A683

LTA684
LTA688
LTA689
LTA694
LTA695
LTA699
LTA700
LTA7 04
LTA705
LTA7 09
LTA7 10
LTA712
LTA713
LTA7 14
LTA715
LTA719
LTA7 20
LTA724
LTA7 25
LTA729
LTA7 30
LTA734
LTA735
LTA7 39

-J-'A740

v 744

2546x

24VDC

24VDC

2 4VDC

24VDC

2 4VDC

24VDC

2 4VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

2 4VDC

2 4VDC
Audio

24VDC
Audio

24VDC
Audio

24VDC
Audio

24VDC

24VDC

24VDC

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

SOURCE

5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)

MAX,
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX

6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11-
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11

THIS PAG4E ADDED BY REVISION 10

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E

i OV AC & 250V DC Circuits
gendix D

SYSTEM 252

CABLE

LTA745
LTA749
LTA750
LTA754
LTA755
LTA764
LTA765
LTA7 70
LTA771
LTA7 75
LTA776
LTA7 80
LTA781
LTA7 85
LTA786
LTA789
LTA790
LTA7 95
~796
~'800
'A8 01
LTA944
LTA945
LTA948
LTA949
LTA952
LTA953
LTA9 56
LTA957
LTA960
LTA9 61
LTA964
LTA965
LTA9 66
LTA9 67
LTA968
LTA969
LTA972
LTA973
LTA976
LTA9 77
LTA9 80*
LTA9 81
LTA984
LTA9 85
~A988
&9 89

NE Calculation No. WBPEVAR9001006

Prepared by. D L ate______1

Checked by_ -M-. ? ad. o -4 w -Date /I7/W9?

Page 24 of 36

SIZE POWER SIGNAL- FUSE/BREAKER
(F/BKR-AMPS)

24VDC

2 4VDC

24VDC

2 4VDC.

24VDC
2 4VDC
24VDC

24VDC

24VDC

24VDC

24VDC

24VDC
24VDC
24VDC
24VDC
24VDC
24VDC
24VDC
24VDC
24VDC
.24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

2 4VDC

2 4VDC

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5(F)
5 (F)
5 (F)

MAX,
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX

SOURCE

6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
.6.11
6.11
6.11

2546xTHIS PAGE ADDED BY REVISION 10

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Crcuits and Appendix R
Analsisfor Non-Class 1E.

12V AC & 250V DC Circuits
endix D

SYSTEM 252

CABLE

LTA9 91
LTA9 92
LTA9 93
LTA995
LTA1000
LTA1001
LTA1002
LTA1180
LTA1 181
LTA1240
LTA12 41
LTA1245
LTA 12 46
LTA12 60
LTA1261
LTA1.380
LTA1381

LA1382
A1383

~1384
A13845

LTA138 6
LTA1387
LTA1410
LTA1411
LTA1412
LTA1413
LTA1414
LTA1415
LTA1416
LTA1421
LTA146 1
LTA1462
LTA1500
LTA1501
LTA1502
LTA1503
LTA1504
LTA15 05
LTA1506
LTA1 507
LTA1508
LTA15O9.
LTA1510
LTA1511

A1512

N~E Calculation No. WBPEVAR9001006

Prepared by 2~ . Date -7131,9~

Checked by-It-'. *,,4 -Date "//.

Page 25 of' S3

SIZE POWER SIGNAL- FUSE/BREAKER
(F/BICR-AMPS)

16
18
16
18
10 ts
1041
22
8
22
16
18
18
16
22
12
18
18
18
16
16
16
18
14
10
10
22
18
16
18
16
22 SH
10
10
10
10
12
10
10
10
10
10
12
12
18
12
12
10

24VDC

24VDC

125SVDC
12 5VDC

24VDC

24VDC

24VDC
24VDC
24VDC

24VDC'

24VDC

24VDC

Audio

Audio

Audio
Audio

Audio
Audio
Audio

Audio

Audio

Audio

Audio

5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)

SOURCE

MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX

6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11

2546xTHIS PAGE ADDED BY REVISION 10

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PAS S
PASS
PAS S
PASS
PAS S
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PAS S
PASS
PASS

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated,
Circuits and Appendix R.
Analysis for Non-Class 1E
120V AC & 250V DC Circuits

11tendix D

N1E Calculation No. WBPEVAR9001006

Prepared by_ ZY Date 2..q 7

Checked by_~-N- 4 a. 'a44o -Date "1171fz-

Page 26 'of 36

SYSTEM 252

SIZE POWER SIGNAL FUSE/BREAKER
(F/BKR-AMPS)

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24V-DC

12 5VDC

2 4VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

24VDC

Audio

Audio

Audio

Audio

Audio

Audio
Audio

Audio
Audio

Audio

Audio

Audio

Audio
Audio

Audio

Audio

Audio

Audio
24VDC
24VDC

Audio
24VDC

Audio
24VDC.
2 4VDC

CABLE

LTA640
LTA641
LTA645
LTA646
LTA6 50
LTA651
LTA6 55
LTA 656
LTA803
LTA804
LTA8 06
LTA807
LTA818
LTA819

5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)

5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)
5 (F)

2546x THIST.ArwE ADDED BY REVISION 10

SOURCE

MAX'
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX

MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX.
MAX

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

LTA1514
LTA1~515
LTA810I 811

84
8885

LTA8 88
LTA889
LTA892
LTA8 93
LTA9 00
LTA9 01
LTA908
LTA912
LTA9 13
LTA916
LTA917
LTA9 24
LTA925
LTA9 28
LTA9 29
LTA930
LTA93 1
LTA932
LTA9 33
LTA9 34
LTA935
LTA9 40.
LTA9 41

6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11-
6.11
6. 11'

6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11
6.11

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PAS S
PASS
PASS

2546x



Attachment FIR103B
Reg., Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E.
120V AC & 250V DC Circuits

10endix D

N~E Calculat ion No. WBPEVAR9001006

Prepared by.~ Date 7hZ21.9

Checked by M~ 4 fad&o -Date 1//~

Page 27 of 36

SYSTEM 252

CABLE SIZE POWER SIGNAL- FUSE/BREAKER
(F/BKR-AMPS)

SOURCE

(Strobe Lights and Relays)

141060
141061
M1063
141064
141065
M1067
M1076
141077
141079
141068
141069
M41071
141072
141073
M1075
141080

141085
M41087
141088
M41089
141091
M41092
141093
141094

141097
141098
141099
141116
141120
141121
141122
141123
141124

10
12
14
10
12
14
10
12
14
10
12
14
10
12

* 14
10
12
14
10
12
14
10
12
14
10
12
14
10
12
14
14
12
14
14
14
14
14

Re lay

Light
Re lay

Light
Relay

Light
Relay.

Light
Relay

Light
Relay

Light
Relay

Light
Re lay

Light
Relay

Light
Relay

Light
Light
Relay
Light

Relay

Relay

Re lay

Relay

Relay

Relay

Re lay

Re lay

Relay

Relay

6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6.14
6..14
6.14
6.14
6.14
6.14
6.14
6.14

2546xTHIS PAGE ADDED BY REVISION 10

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PAS S
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R

,Jj1~ysis for Non-Class 1E

M AC & 250V DC Circuits
lndix D

NE Calculation No. WBPEVAR9001006

Prepared by...2 ~4...Date 71/15z-.

Checked by3?'d 1Z'aie,'- Date '7//71??A

Page 28 of 36

SYSTEM 253

POWER
FUSE/BREAKER

SIGNAL (F/BKR-AMPS)CABLE

B172
B17 3
MS 3
MS 5
Ml160
M1 61
M1 62
Ml163
M1 64
M165
M1 66
M1 67
M30 1
M5 08
M5 09
M5 10
M5 11

125(F)West. FB2125
125(F)West. FB2125
35MF Bussman
200 Buss Non

15A West. EHB(BKR)
15A Hein. CV3(BKR)

24VDC
24VDC
24VDC
24VDC

Antenna
24VDC
12OVDC

Alarm
12OVAC(See M161)
l2OVAC(See M164)

Audio
Audio

120VAC
120VAC
120VAC
120VAC(See M509)
120VAC
120VAC

Antenna
120VAC(See M162)

Audio
12OVAC(See M848)

SOURCE PASS /FAIL

3.5,3.35,3.47
3.5,3.35,3.47
3.5,3.35,6.20
3.5,3.35,3.47
3.21,6.22
3.20,6.16
3.22,6.16
3.23,6.9
3.21
3.21
3 .21, 6.9
3 .21,6 .9
3.17,3.2,6.16
3.17,3.27,3.2,6.16
3.17,3.27,3.2,6.16
3.27,6.16

3.24,3.26,3.2.7,6.16
3.25,6.16
6.9
6.9
6.22
3.21,3.28,6.16
3.21,6.9
3.28,3.29,6.16
6.9

x
12OVAC(Se'e M920)
12OVAC(See M927)

Audio
120VAC (See M162)

x

254 6xTHIS PAGE ADDED BY REVISION 10

SIZE

2
2

2
2/0
Unknown
12
12
18
12
12
18
18
12
12
12
12
12
12
18
18
Unknown.
12
18
12
18

15A Hemn. KU793
15A Hein. KU793
15A Hein. KU793
(see M509)
15A BKR
15A BKR

M5 37
M848
M8 96
M9 20
M9 21

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

M924
M9 25
M9 26
M9 27
M929g
M930
M9 31
M1160
M1161

19
19
193"
12
12
19
14
19
22

6.9
6.9
6.9
3.30,3.31
3.30,3.31
6.9
3.22,3.29
6.9
6.9

816-~/h
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

M bi -ýJp .4 T A Q :P--- -

2546x



Attachment FIRlO3B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class lE
~2V AC & 250V DC Circuits
9endix D

NE Calculation No. WBPEVAR9001006

Prepared by. ~•A a te 7/;1/.,P...

Checked by__7V-61-7?'~ Date_ __

Page 29 of 36

SYSTEM 253

SIZE POWER

RCU
RCU
RCU
RCU
RCU
RCU
RCU

CABLE

M460
M46 1
M462
M4 63
M464
M4 65
M46 6

M1 162
Ml1163
Ml1164
M1180
MS 31
MS 6

M7 9

M48 0
M492

FUSE/BREAKER
SIGNAL (F/BKR-AMPS)

PSS5
PS5
PS5
PSS(EMER)
PSS(EMER)
PSS(ENER)
PSS(EMER)

2 4VDC
Alarm
Alarm (See MS6)
Alarm (See MS6)
120VAC
120VAC
120VAC
120VAC
120VAC
120VAC
120VAC
120VAC
120VAC

20(BKCR)
See M460
See M460
20(BKR)
See M463
See M463
See M463

40A Fusetron ERN
3 Amp (F
3 Amp (F)
3 Amp (F
15A BKR
15A BKR
15A BQl -BO16
15A BQ1-B015T
15A BQl-BOlS
15A BKR
15A BKR
15A BKR
15A BKR

SOURCE

3 .4,3 .53, 6.6
3.4,3.54,6.6
3.4,3.54.6.6
3. 4,3. 54, 6. 6
3 .4,3 .54, 6.6
3.4,3.54,6.6
3 .4, 3.54, 6.6

6.9
6.9
6.9
6.9
3.5,3.35
3.5,3.51,6.11
3.5,3.51,6.11
3 .5,3. 51,6. 11
3.24,6.16
3.24,6.16
3.33,6.16
3.34,6.16
3.34,6.16
3.25,6.16
3.25,6.16
3.25,6.16
3.25,6.16

254 6xTHIS PAGE ADDED BY REVISION 10

19SM
22 SN
19SH
19
4
14
14
14
12
12

* 12
12
12
12
12
12
12

PASS/FAIL

Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Crcuits and Appendix R
Analsisfor Non-Class 1E

O V AC & 250V DC Circuits
pendix D

NE Calculation No. WBPEVAR9001006

Prepared by Da te -- /,9 A9

Checked by_. Date ZLI,7/fz

Page 30 of 36

SYSTEM 257

POWER

x
x

LIU 87
XFMR Sup.
XFMR Sup.

XFMR Sup.

CABLE

PL 5039
PL5 029
PL5 031
T660
T9 65
T1580
T1631
T1640
T1643
T1671
T1674
T1692
T1700
T1725
T1728
T1731
T1734
T1745
T1148

T1758
T17 91
T1794
T1800
T1803
T1806
T1809
T1860
T1875
T1900
T1903
T1910
T1913
T1 916
T1960
T1963
T1976
T2361
T2372

FUSE/BREAKER
SIGNAL (F/BKR-AMPS)

UPS ALARM

Printer
SAS

C49
C56
C56 ELHNGE
A140,
A140 ELHNGE

Sup
Splice

14
2
6
18
19 SH
12
14
14
14
14.
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
19 SH
19SH

120OV
XFMR

Splice
Sup A172

A172 ELHNGE
XFMR Sup D5

D5 ELHNGE
XFMR Sup D33
XFMR Sup A120

A120 ELHNGE
XFMR Sup A107

SAS CONT D5
SAS CONT D3

30A(BKR)
60A(BKR)

10(F) Max
10(F)
10(F)
10 (F)
10(F)
10(F)
10(F)
10(F)
10 (F)
10(F)
10(F)
10(F)
10 (F)
10(F)
10 (F)
10 (F)
10 (F)
10(F)
10(F)
10 (F)
10(F)
10 (F)
10 (F)
10(F)
10(F)
10 (F)
10 (F)
10(F)
10(F)
10 (F)
10(F)
10(F)
10(F)
10 (F)

Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max.
Max
Max
Max
Max
Max
Max

SOURCE

6.15
Per Ref. 3.42
Per Ref. 3.42

*6.15
6.15
6.12
6.12
6.12
6.12
6.12
6.15
6.12
6.12
6.12
ý6.15
6.12
6.15
6.12
6.15
6.12
6.15
6.12
6.15
6.12
6.15
6.12
6.15
6.12
6.15
6.12
6.12
6.12
6.15
6.12
6.15
6.12
6.12
6.15
6.12
6.15
6.15

254 6xTHIS PAC~E ADDED BY REVISION 10

120OV
120OV

SIZE

XFMR Sup A114
A114 ELHNGE

XFMR Sup A113
A113 EL STK

XFMR Sup A103
A103 EL STK

XFMR Sup A117
A117 ELIINGE

XFMR Sup A118
A118 ELIINGE

XFMR Sup A58
A58 ELHNGE

XFMR Sup A56
A56 ELHNGE

XFMR Sup A119
A119 EL STK

120V Sup A194

PASS/FAIL

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E.
0V AC & 250V DC Circuits
iendix D

NE Calculat~ion No. WBPEVAR9001006

Prepared by Q ?24 Z Date ?Z ;a

Checked by_~.'Lý61 t?/a4&,- Date 71/2

Page 31 of 36

SYSTEM 257

SIZE POWER

XFMR Cl10

CABLE

T1979
T2005
T2008
T2011
T2016
T2019
T2040
T2060
T2063
T2144
T2145
T2157
T2 158
T2 252
T2253
T2262

T2275
76
08

309
T2 321
T2322
T2338
T2344
T2348
T2349
T2 599
T2600
T2634
T2635
T2646
T2647
T2697
T2698
T2748
T2749
T2762
T2763
T2774
T2 775
T2847
T2848,
T2860
T2861

772

2546x

SI GNALJ

A107 EL STK

C10 EL HNGE

C55 EL IINGE

14
14
14
14
14
14
14
14
14
1 9B~i
19S14
19SH
19 SH1
19 5H
195H
19S H

*19514
19YA
19sh
195H
19 sm
19514
19SH
14.
14
19 SH
19 SH
19S3H

.19314
19 S)
19519
19S51+
19391
19-S"
1930
195$
19 SA
19 SH
19 SM
19 SI
19504
19 SN
19 SH
19SH
19SiH
19 SH
19 S#
190Sd

FUSE /BRE~AKER
(F/BICR-AMPS)

10(F) MAX
10O(F) MAX

10(F) MAX
10(F) MAX

10 (F) MAX
10 (F) WA

EL HINGE
CAS
SAS
CAS
SAS
CAS
SAS
CAS
SAS
CAS
SAS
CAS
SAS
CAS
SAS

C13 EL HNGE
C13 CAS
C13 SAS
A120 CAS
A120 SAS
A107 CAS
A107 SAS
A172 CAS
A172 SAS
SAS SPLICE
SAS SPLICE
A119 GAS
A119 SAS
A56 GAS
A56 SAS
A58 GAS
A58 SAS
A118 GAS
A1l8 SAS
A117 GAS
A117 SAS
A103 GAS
A103 SAS
A113 GAS

THIS PACE ADDED BY REVISION 10

XFMR C50
XFMR C55

TSC SUPPLY
XFMR C23

SUPPLY C13

C23
C49
C49
CS56
C56
Clo
Clo
CS50
CS50
C55
C55
TSC
TSC
C23
C23

SOURCE

6.15
6.12
6.15
6.12
6.12
6.15
6.12
6.12
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.12
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PAS S
PAS S
PASS
PASS
PASS
PAS S
PASS
PASS
PAS S
PAS S
PAS S
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E.

VAC & 250V DC Circuits
1wendixD

NE Calculation No. WBPEVAR9001006

Ptrepared by. Dae _4 :2

Checked by #1'.4. D~ Da t e______7

Page 32 of 36

SYSTEM 257

SIZE POWERCABLE

T2896
T2907
T2908
T2 955
T2 956
T2 967
T3004
T3005
T3 101
T3102
T3104
T3105

T3 115

T3 120
T3121

F30
133

T3142
T3143
T3145
T3157
T3158
T3160
T3172
T3173
T3175
T3580
T3582
T3621
T3622
T3623
T3629
T3630
T3640
T3641
T3642
T3644
T3645
T3646
T3648
T3649

F25
25 46x

SI GNAL
FUSE/BREAKER
(F/BKR-AMPS)

A113 SAS
A114 CAS
A114 SAS
SPLICE
SPLICE
A152 SPLICE
A140 CAS
A140 SAS
CAS CONT
SAS CONT
CAS CONT
SAS CONT
CAS CONT
SAS CONT
CAS corn
SAS CONT
D43 STAT
D43 STAT

19 SH
19SH
19 SH
19 SH
19 SH
19SH
19 SH
19 SH
19SH
19SH1
19SH
19 SH
19 SH
19 SB
19SH1
19SH1
195SH
19SH1
14
19 SH
14
19SH
195SH
14
19SH
19SH
14
19 SH
19SH1
14
14
14
14
19 SH
19S H
14
20SH1
195SH
19SH
22 SH
195SH
19SH1
20SH1
19SH
19 SH
205SH
19SH

D41
D41
D61
D61
D61
D19
D19
D19
D20
D20

120V D20

XFMR A207
XFMR C19

C19
C19
C19
C19
C27
C27
C27
C31
C31
C31
C32
C32
C32
C65

CONT
CONT
CONT
CONT
CONT
CONT
corN
corn:
corn:
COrn:

A207 EL HNGE

CAS
SAS
EL HNGE
EL ENGE
CAGE MW
CAGE MW
CAGE MW
CAGE MW
CAGE MW
CAGE MW
CAGE MW
CAGE MW
CAGE MW
CAGE MW

THIS PAGE ADDED BY REVISION 10

MUX SUPPLY

SOURCE

6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
.6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.12
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.12
6.15
6.12
6.12
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15

PASS/FAIL

PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PAS S
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS

10 (F) MAX

10(F) MAX

10(F) MAX
10(F) MAX

10(F) MAX



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E
120V AC & 250V DC Circuits

biendix D

NE Calculation No. WBPEVAR9001006

Prepared by.- DL~ ate 7/1`Z

Checked by: 'ya~st4- Date___

Page 33 of 36

SYSTEM 257

SIZE POWER

19 SH
20SH
19SH
19 SH
20OSH
19 sh
19 SH
19SH
19 SH
19 SH
19 SH
19SH
19SH

SIGNAL

C65
C65
C66
C66
C66
D15
D15
D16
D16
D17
D17
D18
D18

FUSE/BREAKER
(F/BKR-AMPS)

CAGE
CAGE
CAGE
CAGE
CAGE
STAT
STAT
STAT
STAT
STAT
STAT
STAT
STAT

2546xTHIS PA(,- ADDED BY REVISION 10

CABLE

T3653
T3654
T3656
T3657
T3658
T4042
T4043
T4046
T4047
T4050
T4051
T4054
T4055.

SOURCE

6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15

PASS/FAIL

PASS
.PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E

i OV AC & 250V DC Circuits
inendix D

NIE Calculation No. WBPL-VAR9001006

Prepared by_ 4,9 D a t e -21 2

Checked by-P-1 MA' Date /7/z
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SYSTEM 257

SIZE POWER S IGNALCABLE

T4083
T4084
T4085
T4087
T4088
T4089
T4091
T4092
T4093
T4095
T4096
T4097
T4103
T4104
T4107
T4108
T4109
T4496

T5852
T5853
T5854
T5855
T5856
T5857
T5858
T5859
15860
T5861
15862
T5863
T5864
T5865
T5866
T5867
T5873
T5884
T5885
T5886
T5888

FUSE /BgEAKER
(F/BKR-AMPS)

19 SH
19 SH
18
19SH
19 SH
18
19SH
19 SH
18
19 SH
19 SH
18
19SH
19SH
19 SH
19 SH
18
19
19 SH
14
14
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18.
18

25 46xTHIS PAGE ADDED BY REVISION 10

DA100 STAT
DA100 STAT
DA100 STAT
A102 STAT
A102 STAT
A102 STAT
A104 STAT
A104 STAT
A104 STAT
A106 STAT
A106 STAT
A1.06 STAT
A207 STAT
A207 STAT
A209 STAT
A209 STAT
A209 STAT
AP5 SAS
RAD CONT
C49 EL HNGE
C50 EL HNGE
INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM
.INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM

10 (F) MA~X
10(F) MA&X

SOURCE

6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
.6.15
6.15
6.15
6.15
6.15
6.15
6.12
6.12
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PAS S
PASS
PAS S
PASS
PASS.
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PAS S
PAS S
PASS
PASS
PASS
PAS S
PASS
PAS S

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R
Analysis for Non-Class 1E
120V AC & 250V DC Circuits
Okendix D

N~E Calculation No. WBPEVAR9001006

Prepared by.~ Date___ z__

Checked by~>tn8 -Ma4,w -Date -17/,f ~2-
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SYSTEM 257

SIZE POWERCABLE

T5889
T5890
T5891
T5892
T5893
T6004
T6005
T6008
T6009
T6013
T6014
T6018
T6021
T6022
T6025
T6026
T6029

T6030

T6038
T6047
T6048
T6052
T6053
T6058
T6069
T6073
T6074
T6078
T6079
T6083
T6088
T6093
T6098
T6101
T6102
T6103
T6108
T6126
T6130
T6142
T6154
T6157

18
18
18
18
18
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
16
14
18
14

*19SH
14
18
14
18
14
19 SH
14
14
14
14
20 SH
14
14
14
14
14
14
19 SH
14

SI GNAL

INTERCOM
INTERCOM
INTERCOM
INTERCOM
INTERCOM

A102 EL STK

A104 EL STK

A100 EL STK
A106 EL STK

C27 EL STK

C32 EL STK

C31 EL STK

C66 EL STK

C65 EL STK

A58 INTERCOM

All SAS

VALVE CLOSET

All INTERCOM

All CAS

HATCH 5

LIU D17
LIU D18
LIU A106
LIU A209
CHEM LAB

FUSE/BREAKER
(F/BKR-.AMPS)

10 (F) MAX

10(F) MAX

10 (F) MAX.

10 (F) MAX

10 (F) MAX

10(F) MAX

1.0(F) MAX

10(F) MAX

10(F) MIAX

10 (F) MA4X

10 (F) M~AX

LIU A102

LIU A104

LIU A100

LIU C27

LIU C32

LIU C31

LIU C66

LIU C65

LIU U2 PLI

LIU Ul PLi

All LOCK

LIU U1.PL2

LIU U2 PL2

10 (F)
10(F)
10(F)
10 (F)

10 (F)
10(F)
10 (F)
10(F)
10(F)

MAX
MAX
MAX
mA.X

MAX
MAX
MAX
MAX

FSF
FSF 10(F) KIX

2546xTHIS PAGE ADDED BY REVISION 10

10(F) MAX

LIU
LIU
LIU
LIU

SOURCE

6.15
6.15
6,.15
6.15
6.15
6.12
6.15
6.12
6.15
6.12
6.15
6.15
6.12
6.15
6.12
6.15
6.12
6.15
6.12
6.15
6.12
6.15
6.12
6.15
6.12
6.15
6.12
6.15
6.12
6.15
3.19
6.15
6.12
6.12
6.12
6.12
6.15
6.15
6.12
6.12
6.12
6.12
6.12
6.15
6.12

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PAS S
PASS

2546x



Attachment FIR103B
Reg. Guide 1.75 Associated
Circuits and Appendix R.
Analysis for Non-Class 1E.
~2V AC & 250V DC Circuits
~endix D

NE Calculation No. WBPEVAR9001006

Prepared by_. -41-1 Date 74/yZ.

Checked by__-ýj-~a&~ Date 7/_17/92
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SYSTEM 257

SIZE POWER

W4 120V
WR EL STK

LIU W9
W9 EL. STK

CABLE

T9 64
T9 65
T966
T9 67
T1920
T1923
T5872
T5887
T6042
T6043
T6199
T6200
T6208
T6209
T6210
T6211

T6171
T6174
T6191
T6192
T6202
T6206
T6213
T6390
T6391
T6392
T6393
T6394
T6395
T6396
T6397
T6475
T6493
TV40
TV41
T6190

19SH
19SH
18
22
14
14
18
18
14
14
19SH1
1.9SH
14
19SH
19SH
14

14
20SH
14
20SH
14
6
18
14
19SH1
14
14
14
14
14
14
14
14
14
18 CX
14
14
16
18

ACC. S.E.
DOOR

HATCH 5

UPS
PROG.
COMB SAS
EXP. CAB.
CONSOLE
#2 PRINT
L. PRINT
#1 PRINT
REPEATERS

CCTV CAM
120 VAC
CAM & LGT

SIGONAL

CAS
SAS
W9 STAT
IBS HATCH

INTERCOM
INTERCOM

SAS W9
CAS W9

HATCH 4

ACC. S.E.

MAG. SW

ACC. W.A.

SAS CAM.

MAC.. SW

F!JSE/BREAKER
(F/BKR-AMPS) SOURCE

3.4,6.15
3.4,6.15
3.4,6.15
3 .4, 6. 15
3.4,6.12
3 .4, 6. 12
3 .4, 6. 15
3.4,6.15
3.4,6.12
3.4,6.12
3.4,6.15
3.4,6.15
3.4,6.12
3.4,6.15
3.4,6.15
3.4,6.12

10(F) M4AX

10 (F) MIAX

10(F) MALX

10(F) $AX

6.12
6.15
6.12
6.15
6.15
3.19
6.15
6.15
6.15
6.12
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

PAS S
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

6.15 PASS
15A Hein KU793 -a-r-5,6.16 PASS
3 Amp -353, 3. 5, 3. 51,ý)%PAS S

A
6.15 PASS
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1.0 PURPOSE AND SCOPE - Attachment FIR 103C

1.1 Purpose

The purpose of this attachment is to verify that control/signal or
power cable leaving any vendor skid or package connected to a 480V
MCC in the Aux building, the diesel building, or the intake pumping
station will not degrade the integrity of any Class 1E cables.

Power and control cables going to vendor skids or packages are
accounted for in calculation WBPEVAR9001006. Control or power
cables leaving skids or packages are not accounted for in
calculation WPBEVAR9001006.

Attachment FIR 103C verifies that any cables leaving a vendor skid
or package will not degrade the integrity of any class 1E cables by
virtue of fuse protection, circuit breaker protection, isolation
and/or separation from Class 1E cables.

Control or sensing signals from skids or packages derive their
power through a step/down isolation transformer on the skid or
package. Control or sensing cables leaving a vendor skid or
package are, generally, not shown on the main one line drawings.

Power for motors or heaters can be routed through a vendor skid or
package if the package contains a line starter to control the motor
or heater in lieu of controlling the motor by actuation of the MCC
breaker.

Power cables from a vendor skid or package to a motor or other
controlled element are generally shown on main one line drawings
but not the routing. The cable is shown the same on the drawing if
the motor or element was mounted on or adjacent to the skid or if
the motor or element is located several feet away from the skid.

1.2 Scope

The scope of this attachment is vendor skids or packages connected
to 480V Motor Control Centers (MCCs) in

1. Auxiliary Building.
2. Diesel Buildings.
3. Intake pumping station.

And are shown on the main one line drawings as:

1. Having a control unit outside the MCC and/or
2. Do not utilize the fused control power from the respective MCC.
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Not included in this attachment are:

1. LIGHTING PANELS

Each conductor leaving a lighting panel is protected by a
single circuit breaker. Each panel circuit breaker is
coordinated with the main breaker of the distribution panel
which in turn is coordinated with the 480V MCC breaker.
Lighting panels are analyzed in paragraph 6.2 -of the baseline
calculation.

2. BATTERY CHARGERS

The 125 volt DC system is lE and the 250 volt DC system is

analyzed in the baseline calculation.

3. INVERTERS

120 volt AC associated circuits are analyzed in the baseline

calculation.

4. WATER HEATERS.

Thermostatic controls are affixed to the water tank.

5. HEAT'TRACE SYSTEMS.

The output from a step down transformer goes directly to a
distribution panel which utilizes a breaker on each individual
circuit to protect .the circuit conductor. In addition, each
branch circuit breaker is coordinated with the distribution
panel main circuit breaker which in turn is coordinated with
the 480V MCC breaker.

2.0 CRITERIA

Assurance is required that any cable leaving a vendor skid or package
will not degrade any 1E cable. Assurance is given by any cable leaving
a skid meeting the following criteria:

1. The cable is protected by a fuse on the low side of a 480V/120VAC
step down transformer.g

2. The cable is low energy which will prevent degradation of its own
insulation. (This applies to 10VAC and 24VAC thermostat control
cable.)

3. 480VAC cables have been analyzed in baseline calculation
WBN EEB-MSTI15-00 11.
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Determination of the application of the above three criteria to any
cables leaving skids or packages to degrade 1E cables is performed using
drawings to the maximum extend possible. Walkdown inspections are used
when drawings do not provide sufficient data to assure that a cable
leaving a skid or package will not degrade any 1E cable.

The analysis must determine that the criteria of WB-DC-30-5 is met for
each individual case/cable.

Assurance requirements are determined in the following general

categories:

1. No cables leave the skid or package.

This category of skids and packages includes cranes and hoists that
utilize a pendent control cable. The pendent control cable leaves
the skid but is separated from any 1E cable.

No chance of Class 1E cable degradation exists.
Therefore, no analysis is required.

2. Cables leaving a skid fo r annunciation.

The annunciator system supplies it's own power to dry contacts on
skids and packages. The power supplied by the annunciator system
had been analyzed.

Therefore, no analysis is required.

3. 480 volt power leaving a skid.

480 volt power only leaves a skid going to a motor or a heater load
in the case where there is a line starter located on the skid.
Baseline calculation WBN EEB-MS-TI15-0011 addresses 480 volt power
through the line starter to the equipment.

Therefore, no analysis is required.

4. Low voltage control or signal cable.

Low voltage is less than 120 volts AC. This includes the 10 volt
or 24 volt cable that is part of the thermostat circuit for some
air conditioning units.

Analysis is not required.
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5. Cable leaving a skid and connected to a control power source such
as:

1. Power supplied by a 120VAC step down transformer located on
the skid.

2. Power supplied by a 230VAC step down transformer located on

the skid.

Analysis is required.

3.0 SOURCES OF INPUT/REFERENCES

3.1 WBPEVAR9001006, "Reg'. Guide 1.75 Associated Circuits and Appendix R

Analysis of Non-Class 1E 120 VAC & 250 VDC Circuits."

3.2 WB-DC-3O-5, R6.

3.3 WB-DC-30-4, R9.

3.4 TVA Electrical Design Guide DG-E12.6.2, RO

3.5 TVA Electrical Design Guide DG-E2.4.6, RO

3.6 TVA Electrical Design Standard DS-E12.l.6, R1

3.7 Reference Drawings (Appendix B)

3.8 EAI-3.15 R4 Cable and Conduit Record Development and Issue Procedure

3.9 CCRS (Cable, Conduit and Cable Tray)

4.0 DESIGN INPUT DATA

N/A

5.0 ASSUMPTIONS - Justification of Assumptions

5.1 Unverified -None

5.2 Justified -None

6.0 METHODOLOGY

The methodology used to verify that control/signal or power cables
leaving any vendor skid or package in the Aux building, the Diesel
building or the Intake Pumping Station will not degrade th~e integrity of
any Class 1E cables includes the following:
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Main one line drawings were used to identify and list in table form all
vendor skids or packages connected to Motor Control Centers (MCCs)
located in:

1. Auxiliary Building
2. Diesel Buildings
3. Intake Pumping Station

And are shown on the main one line drawings as:

1. Having a control unit outside the MCC and/or
2. Do not utilize the fused control power from the respective MCC.

Not included in this attachment are:ý

1. Lighting panels

Individual breakers for each circuit leaving the panel and they are

analyzed in paragraph 6.2 of baseline calculation.

2. Battery chargers

120 volt DC system is a 1E system and the 250 volt DC system is
analyzed in the baseline calculation.

3. Inverters

120 volt AC associated circuits are analyzed in the baseline

calculation.

4. Water Heaters

Thermostatic controls are affixed to the water tank.

5. Heat trace systems

The output from a step down transformer goes directly to a
distribution panel which utilizes breakers on each circuit leaving
the panel.

The table was expanded to include cable identification numbers derived
from System Diagram drawings.

Given the cable identif 'ication numbers, the CCRS was utilized to obtain
the conduit identification number which was added to the' table and,
which enabled a cross check to be made to determine if the cable leaving
a skid was the sole conductor in the conduit.
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The information being added to the table provided obvious- answers to the
purpose of this attachment. For instance, a skid or package that did
.not have any cables leaving could not degrade the performance of any 1E
cables. To capture and utilize this information the table was expanded
to include a field for category. By utilizing a category system for
each skid, package, and/or cable the table provided a one line status
for each item to evaluate the risk to 1E cables on a one by one basis.

The least exposure to a 1E cable by a cable leaving a skid is the case
when no cable leaves a skid. This case is classified as Category 1 and
no further data is required. For cases where there is a cable leaving a
skid the cable number is listed. Where there is more than one cable
leaving a skid, each cable is listed separately. For each cable-(except
480 volt) leaving a skid sufficient data is entered to assure there is
no exposure to any 1E cable. All 480 volt cables leaving a skid or
package are listed on this attachment but they are analyzed inWBN
EEB-MS-T105-00 II.

The categories utilized on the table are as follows:

1. No cables leaving the skid or package. Therefore do not have
associated circuits.

This includes all self contained skids or packages and cranes or
hoists that have only a pendent control cable connected directly to
the package.

2. Cable leaving skid or control panel is' from l0VAC or 24VAC step
down transformer located on skid or control panel and is in conduit.

3. Cable leaving skid or package is protected by a circuit breaker.

4. Cable leaving skid or package goes directly to a local distribution
panel.

5. Cable leaving skid or control panel is 480VAC.

6. Cable leaving skid or package is from 120VAC step down transformer

located on skid or control panel and is in conduit.

7. Cable leaving skid or package is protected by a fuse.

8. Cable leaving skid or package is in conduit and cable tray.

9. Cable leaving skid or package is separated from or does not have 1E
conduit or tray in the vicinity (Meets or exceeds separation
criteria of one inch - WB-DC-30-4).
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10. Cable leaving skid or package is a part of the annunciator system.

Annunciator cables are adequately protected by the annunciator
system. The skid or package contains dry contacts which are
utilized by the annunciator system to detect motor run/stop,
high/low conditions, etc. The power in the cables is supplied by
the annunciator system which is self protecting.

11. Skid or package walked down.

To complete the table and status for each item, schematic diagram
drawings and vendor drawings were utilized to identify protection
for each cable leaving a skid or package.-

In the cases where the drawings did not provide sufficient
information to assure that a cable leaving a skid or package did
not degrade 1E cable (Satisfied in category system), walkdowns were
performed. Walkdowns of skids or packages provided information
about protection, voltage levels, separation, location, etc. that
could determine the categories to be used for the particular skid
or package.

An example of such an item is the thermostats for the room heaters
in the Diesel building; the thermostat is 120 volt AC, located
directly below the heater, is connected by a single conduit, has a
15 amp fuse on the primary side of the 480/120 volt step down
transformer and is not directly fused. Analysis of the heat that
could be generated in the conduit if a short occurred at the
thermostat was not required because the walkdown provided
information that there are no 1E cables in the vicinity that could
be damaged if the thermostat cable did short and heat up the
conduit in which it is contained. In addition, the capacity of the
120 volt control transformer., the wiring, and the low power
available make the thermostat circuit self limiting.

7.0 ANALYSIS

Thirty-six cables did not pass the criteria of this attachment:

The 36 cables that did not pass the criteria are identified

with a "NO" in the pass -criteria column on Attachment A.

These 36 cables did not pass the *criteria because:

1. A protective fuse on the cable could not be confirmed.

2. The cable does not have a protective fuse.
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Corrective action

Action to correct the 36 identified cables has been initiated
in the form of a DCN. DCN.14 11-•.. will assure that
each cable is protected with a fuse by determining the
presence of an existing fuse or installing a 5 amp protective
fuse to the circuit. A

5paJvf7P ae. Ae'5v

Fused Circuits

The maximum fuse for cables leaving skids or packages is 10 amp.
Any cable #14 or'larger is within known bounds and need not be
analyzed per baseline calculation.

8.0 SUMMARY OF RESULTS

Number of skid or packages identified from one line drawings
and checked for cable leaving: 242

Number of skids found to be self contained: 156

Number of cables leaving skids: 168

Number of Conduits: 326

Number of Walkdowns performed: 31

Walkdown provided answers in the following areas:

Separation criteria (Category 9) 21 cases
Fuse on secondary (Category 7) 4 cases
Inaccessible heaters (Ceiling) 5 cases
Conduit contact (Non lE-lE) 1 case

Number of skids (cables) that did not pass criteria: 36

See Attachment A, "NO" in pass criteria column

9.0 CONCLUSIONS

This attachment determined that EAI-3.15, paragraph 7.3.2.3 and
WB-DC-30-4, paragraph 4.1.2.4 have been followed for cables leaving
vendor skids or packages.

7.3.2.3 "Cables for non safety-related functions shall not be routed in
conduit used for safety-related circuits except at terminal equipment
where only one conduit entrance is available."
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There were no mix of safety and non-safety cables in any conduit
examined for this attachment nor was there any mixing of cables at
terminal equipment for the skids examined.

Action to correct the 36 identified cables has been initiated in the
form of a DCN. DCN.&'- ýýLZVwill assure that each cable is
protected with a fuse by determining the presence of an existing fuse or
installing a 5 amp protective fuse to the circuit. A

10.0 APPENDICES

Appendix A

Appendix B

Appendix C

"Vendor Package Matrix" (Table)

"Drawing List"

"Walkdown. List"
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ATTACHMENT F1Ri03C - CALC NO. WPOEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIX R ANALYSIS FOR NON IE

120V AC AND 250V DC CIRCUITS

EQUIPMENT U DES SYS DESIG CABLE CAT CONDU IT CABLE FUSE, PASS

SIZE SIZE- CRITERIA

AMiPS

480V INTAKE PUMPING STATION 8D

480V INTAKE PUMPING STATION SO

48DV INTAKE PUMPING STATION 01D

480V INTAKE PUMPING STATION BD

480V INTAKE PUMPING STATION DD

480V INTAKE PUMPING STATION SD

480V INTAKE PUMP ING STATION BD

480V INTAKE PUMP ING STATION BD

480V INTAKE PIMPING STATION BD

480V INTAKE PIMPING STATION 8D

480V INTAKE PIMPING STATION OD

*480V INTAKE PIMPING STATION GD

480V INTAKE PUMPING STATION SD

480V INTAKE PUMPING STATION SO

480V INTAKE PIMPING STATION SD

480V INTAKE PUMPING STATION BD

480V INTAKE PIMPING STATION BD

480V INTAKE PUMP ING STATION OD

35N713- 1

35N013- 1

35N713- 1

35N713- 1

35N713- 1

35N013- 1

35N713- 2

3511713- 2

35N013- 2

35N013- 2

350713- 2

3511713- 2

35N713-- 2

3511713- 2

3511713- 2

3SN713- 2

3SN713- 2

35N713- 2

AIR HIR

AIR HTR

AIR SIR

UNIT MTR

UNIT HTR

FIRE PROT VLV BOX SUMP PIMP A

INTAKE PUMPING STATION CRANE

FRESH AIR HTR 2

FRESH AIR NTR I

UNIT HTR A

UNIT HTR B

UNIT HTR C

UNIT HTR D

FRESH AIR HTR 2

FRESH AIR HTR 2

FRESH AIR HTR 1

FRESH AIR MTR 1

FIRE PROT VLV SOT SIM1P PIMP S

0 -HTR

0 -MTR

0 -HIR

O -SIR

0 -HTR

0 -HTR

0 -CNN

0 -HTR

0 -'STE

0 -HTR

0 -STR

0 STYR

0 -NYR

0 -STR

0 -STR

0 -NTR

0 -SIR

0 -HTR

*3D -714/3

*3D -714/3

*30 -7`14/3

*30 -715/3

*30 -716/3

*40 -5/1

-270 -Il

-3D -708/3

-30 -709/3

-30 -710/3

*30 -711/3

*30 -712/3

*30 *713/3

*30 -714/3

*30 -714/3

*30 -714/3

*30 -714/3

*40 -58/1

PLWJ405

PLW404

PLW406

PLW1487 5

PL U3043,*3044 ,3046

PLW13041

P1113042,3043

PLW2372, 2374

PLW4i7 6,7 PLU3031,3032,3034

PLUM1 6,7 PLU3025,3026,3029

0-mcc-266-1

O-mcc-266- 1

D-mcc-266- 1

0-mcc-266- i

0-mcc-266-i

0-MCC-266- 1

0-mcc-266- 1

0-I4CC-266- 1

0-mcc-266- 1

0-MCC- 266-1

0-mcc-266- I

0-MCC-266- 1

0-mcc-266- 1

0-mcc-266-i

0-MCC-266- 1

0-mcc-266- 1

D-MCC- 266-1

0-mcc-266- 1

PLW13036

P1113034,3035

P1113026, 3027

PLV13028

PLW12362, 2375

Pa ge No.
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PW14 16

PLW1418

PLW4 12

P111410

PLW1497
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ATTACHMENT FIR103C - CALC NO. WPSEVAR9001006

REG GUIDE 1.15 ASSOCIATED CIRCUITS

AND APPENDIX It ANALYSIS FOR WON IE

120V AC AND 250V DC CIRCUITS

DRAWING REV EQUIPMENT U DES SYS DESIG CABLE CAT CONDUIT CABLE FUSE PASS
SIZE SIZE- CRITERIA

AMPS

480V AUX BLDG Ciii 0D

1680V AUX B10G 1111 RD

480V AUX BLDG Ciii RD

4.80V AUX BLDG CONi RD

480V AUX BLDG Ciii BD

480V AUX BLDG Ciii RD

480V AUX BLDG Ciii RD

4.80V AUX BLDG Ciii RD

480V AUX BLDG Ciii RD

480V AUX BLDG Ciii RD

480V AUX BLDG Ciii BD

480V AUX BLDG Ciii RD

480V AUX BLDG Ciii RD

480V AUX BLDG Ciii RD

480V AUX BLDG Ciii RD

480V AUX BLDG Ciii RD

1.80V AUX BLDG Ciii RD

4B0V AUX BLDG Ciii RD

45V73 1

45U73 1

45W73 1

4SW731

45W731

45W73 1

45WJ731

45W731I

45W731

45W73 1

45W73i

45WT3 I

4SW73 1

45W731

4 5UT31

45WT731

45U73 1

45W1731

TURB BUILDING ELEVATOR

AUX BUILDING ELEVATOR

ICE CONDENS REF UNITS AIR

ICE CONDENS REF UNITS AIR

ICE CONDENS REF UNITS AIR

ICE CONDENS

ICE CONDENS

ICE CONDENS

ICE CONOENS

ICE CONDENS

ICE CONDENS

ICE CONDENS

ICE CONDENS

ICE CONDENS

REF UNITS AIR

REF UNITS AIR

REF UNITS AIR

REF UNITS C&O

REF UNITS CEO

REF UNITS CIO

REF UNITS C&O

REF UNITS CR0

REF UNITS CEO

0-8D-206-1

O-BO-206-1

0-BD-206-1

0-BD-2D6-1

0-BD-206-1

0-BD-206-1

0-BD-206-1

0-BD-206-1

0-S0-206-1I

0-BD-206-1

O-BD-206-1

0-OD-206-1

0-60-206-1

DO-OD206-1

O-BD-206-1

D-SD-206-1

O-OD-206-l

0-R0-206-1

0 -ELEV -270 -Ti

0 -RLEV -271 -Al

0 -MIR - 61 -2&120

0 -MTR

0 -MIR

0 -IiTR

0 -IITR

O -MIB

0 -MIRA

0 -MIR

0 -MTR

0 -MIR

0 -IIIR

0 -lilA

0 -MIR

0 -MIB

0 -NIB

0 -NIB

*61 *2&I1D

-61 -21120

*61 -2&120

*61 -2&120

*61 - 2112D

-61 -221320

-61 -22932D

*61 -221320

-61 -220320,

*61 -220320,

*61 -22E320

*61 -4211520,

*61 -420520,

*61 -421520

-61 -420520,

PLC25BO,81 ,82

PLC2580,2581 ,2583

P1 C2582 ,81, 80 ,PL C2608, 09

P1 C2580 ,258.4,2586

PL C2580 ,2584 ,25 86

PLC2585 ,84 ,86, FLC26D8, 09

PLC2587.B9,PLC261 I

PLC2587,88,PLC261 1

PLC2587,88,PLC2608,09

PLC2587, 90, 92

PLc25 87. 90, 91

PLC2587,90,91,PLC2608, 09

PLc2593 ,94,95 ,96

PL C2593,*94.*95 *96

PLC2594,95,96,PLC2608, 10

PLC2593,94,98, FLC2600

mi~v ;Hr,-Wr;T A.r)"t-EH I- r~Ii•~

ICE CONDENS REF UNITS Etf

ICE COWDENS REF UNITS E&F

ICE CONDENS REF UNITS ELF

ICE CONDENS REF UNITS E&F
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REG GUIDE 1,75 ASSOCIATED CIRCUITS

AND APPENDIX It ANALYSIS FOR EOR 1E

120V AC AND 250V DC.CIRCUITS

EQUIPMENT U DES SYS DESIG CABLE CAT CONDUI T CABLE FUSE , PASS

SIZE SIZE- CRITERIA

AMPS

1.80V AUX BLDG CO BDO

1.80V AUX BLDG CO4 BDO

1.80V AUX BLDG C6N BD

480V AUX BLDG COM BD

480V AUX BLDG COM BD

4.8DV AUX BLDG COM 8D

I-80V AUX BLDG CON 6D

1.8DV AliX BLDG CON BD

480V AUX BLDG C0ON BD

DIESEL AUX BD IA1-A

DIESEL AUX SD 2A1-A

-DIESEL AUX ED IAI-A

DIESEL AUX BD 1A2-A

DIESEL AUXT RD 1A2-A

DIESEL AUXT BD IA2-A

DIESEL ALIT OD 1AZ-A

DIESEL AUXT RD iA2-A

DIESEL AUX OD IA2-A

4.5U731

4.5W731

1.5W73 1

4.5W731

4.5w731

4.51731

1.5W731

/ 5W73 1

1.5W131

45w1732- I

4.5W732- 1

1.5U73Z- 1

1.5w732- 2

1.5U732- 2

1.5W732- Z

4.5W732- Z

4.5W732- 2

4.5U732- 2

ICE CONDEWS REF UNITS ELF

ICE CONDENS REF UNI7S ELF

ICE CONDEWS REF UNITS GRE

ICE CONDENS REF UNITS ELF

ICE COWDEN?' REF UNITS ELF

ICE CONDENS REF UNITS ELF

ICE CONDENS REF UNITS ELF

ICE CONDENS REF UNITS ELF

AUXT INSYR EM HTR

CORRIDOR ELEC EYE IA

CORRIDOR ELEC HYR ZA

LUBE OIL STORAGE RM MYE

COZ STORAGE EM ELEC EYE

FALLOUJT SHELTER NTR

DSL GEN BLDG C02 REFEIG UNIT

DSL GEE BLDG C0Z REFRIG UNIT

DSL GEE BLDG C02 REFRIG UNIT

051 GEN iA-A EM EYE A

0 -MIE

O -MYE

O -EYE

0 -MTE

D -EYE

O -EYE

O -MYE

0 -MIR

2 -EYE

0 -EYE

O -EYE

O -EYE

O -EYE

O -EYE

0 -PKG

0 -PEG

O -PEG

1 -EIE

-61 -42&52D

-61 -42ZZ52D

-61 -62L72D

-61 -62&72D

-61 -62972D

-61 -62L72D

-61 -62972D

-61 -6297'2o

-31 -89

-30 -1.79

-30 -4.80

-30 -4.83

-30 -484

-30 -485

39 - 3

-39 -37

-39 -37

-30 -4.71

PL66

PL67

PL70

PL71

FL 72

PL.75

PL76

PL77

2PL2826

O-BD-206-1

O-BD-206-1

D-BD-206-1

0-OD-206- 1

O-BD-206-1

O-BD-206- 1

O-BD-206-1

O-OD-206-1

D-BD-206-1

I-MCC-2 15-Al-A

2-MCC-Z 15-Al-A

1-mcC-215-A1-A

I -MCC-Z15-A2-A

1-MCC-Z 15-A2-A

I-I4CC-2 15-AZ-A

I-MCC-215-A2-A

I-I4CC-Z 15-AZ-A

I-MCC-215-A2-A

6,7

6,7

6,7

6,7

6,7

6,7

6,7

6,7

6.9, 11

PL C2593 ,91., 98 ,99

PLC2593,94.,98,99,PLC2608, 10

PLC2593,PLC2601 ,OZ,04

PLCZ593,PLC26DI ,02,03

PLCZS93,PLCZ6O1,0Z,03,08, 10

PLC2593,PLC26D ,OS, 07

PLCZ593,PLC26O1 ,05,D6

PLCZS93,PLCZ6D1 ,05,0B,10

2PLC238

YES

YES

YES

YES

YES

YES

YES

YES

YxES

YES

YES

6,9,11 PLC2380

6,9,11 PLC2372

6,9,11 PLC2381

2 .FE1427,FE3579

2,8 FE3564,FE3578,FE4129

10,8 A1.476,A44177

6,9.11 PLC2360

16 b-4vf
16

YES

YES

iz~-Ai
.~ ~i.....' '.1 i I I.

DESCRIPtION

PL2311

PL2305

PL23 17

FE 53 5

FE536

A2804

PL2263 i1~')i
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DESCRIPTION DRAWING REV

ATTACHMENT FIR103C - CALC NO. UPBEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIX R ANAL.YSIS FOR WON 1E

120V AC AND 250V DC CIRCUITS

EQUIPM1ENT U DES SYS DESIG CABLE CAT CONDU IT CABLE FUSE PASS

SIZE SIZE- CRITERIA

AMPS

DIESEL AUX 8D 1A2-A

DIESEL AUX BD 1A2-A

DIESEL AUX BD 2A2-A

DIESEL AUX RD 2A2-A

DIESEL AUX GD 2A2-A

DIESEL AUX BD 1191-B

DIESEL AUX RD 291-B

DIESEL AUX BD 192-B

DIESEL AUX 90 192-B

DIESEL AUX ED 182-B

DIESEL AUX ED 2B2-B

DIESEL AUX ED 262-B

DIESEL AUX ED 292-B

480V DSL AUX BD Cl-S

480V DSL AUX B0 Cl-S

480V DSL Aux ED C2-S

480V DSL AUX ED C2-S

480V DSL AUX BD C2-S

45U732- 2

45W732- 2

45W732- 2

45W732- 2

45W732- 2

4SW732- 3

45w732- 3

45W732- 4

45W732- 4

45WJ732- 4

45w732- 4

451,732- 4

45w,732- 4

45W,733- 3

451,733- 4

451,733- 5

451,733- 5

451,733- 5

DSL GEN IA-A RMH NI B

DSL GEN IA-A 4.80V ED NIB

DSL SEN lA-A R H NI A

DSL GEN 2A-A RMHNIR A

DSL DEN 2A-A 480V 90 BIB

CORRIDOR ELEC NIB 19

CORRIDOR ELEC MIR 19

DSL GEN 19-B 911 NIB A

DSL GEN lB-B RMHY NI0

DSL GEN lB-B 480V ED NIB

DSL GEN 28-B RMHTNI A

DSL DEN 29-B RMHT NI6

DSL DEN 19-B 480V BDO NIB

NONE

NONE,

06 ROOM NIB I

DG BOOM NIB 2

FIRE PROTECTION RMH NI

30 -472

30 -487

3D -475

3D -476

30 -488

30 -481

30 -482

30 -473

30 -474

3D -489

30 -4T77

30 -478

30 -490

1-11CC-? 15-A2-A

2-MCC-21S-A2-A

2- HCC-215 -AZ-A

2-11CC-215-A2-A

1-HCC-215-01-8

2-MCC-215-B 1-B

1-11CC-? 15-92-B

l-11CC-215-62-8

I-11CC-2 15-92-B

2-11CC-2 15-82-B

2-HCC-2i5-62-8

2-11CC-215-B2-B

O-HCC-215-C1-S

O-HCC-2i5-CI-S

D-HCC-215-C2-s

0-HCC-215-C2-S

0-HCC-215-C2-S

PL2269 6.9,11 PLC2361

IL27 691 L26

PL2287 6,9,11 PLC2362

PL2293 6,9,11 PLC2363

PL2271 6,9,11 PLC2365

PL2289 6,9,11 PLC2365

PL2776 6.9,11 PLC2367

YES

YES

YES

YES~9

YES

YES

YES

YES

YES

YES

YES

-30 -317

-30 -322

-30 -325

0 -BIB

0 -NIB

0 -NIB

rdL

ii

1'~
Ij/'
L.
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ATTACHMENT FIR103C - CALC NO. WPBEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIX Rt ANALYSIS FOR NON IE

120V AC AND 250V DC CIRCUITS

DRAWING REV EQUIPMENT U DES SYS DESIG CABLE CAT CONDU IT CABLE FUSE PASS
SIZE SIZE- CRITERIA

AMPS

4.80V DSL AUX RD C2-S

4B0V DSL AUXA RD C2-S

48D'. 051 AUX RD C2-S

4.80V DSL AUX RD C2-S

4.8DV DSL AUX RD C2-S

4.80V DSL AUX RD C2-S

480V DSL AUX ED CZ-S

480OV DSL AUX RD C2-S

4.80V FUEL 9 WSTE HOL RD A

4.80V FUEL & WSTE HDL RD A

4.80V FUEL & WSTE HOL RD A

4.80V FUEL & IJSTE NDL 8D A.

4.80V FUEL L WSTE HDL RD A

4.80V. FUEL & USIE ROL RD A

480V FUEL L USIE ROL RD A

4.80V FUIEL4 W STE ROL RD A

4.80V FUEL & IJSTE FIL RD A

480OV FUEL 9 WSYE H01 RD A

45SW733- 5

4.5w733- 6

4.5w733- 6

45W733- 6

4.5W733- 6

4.5W733- 6

4.5W733- 6

4.5W733- 7

4.5W74.3- 1

45W74.3- 1

4.5W74.3- I

4.5W743- 1

4.5W74.3- 1

4.5W74.3- 1

4.5W74.3- 1

4.5W743- I

4.5W74.3- 1

45W74.3- 1

4.80V RD RM HTR

6.9KV RD RMHTKR I

6.9KV RD RM IITR 2

TRANSFORMER RM HIR

PIPE GALLERY RM HIR I

PIPE GALLERT RM IITR 2

VESTIBULE HTR

NONE

FUEL PIT UPENDING-WINCH 1

FUEL PIT UPENDING-WINCH 1

FUEL PIT UPENDING-WINCH I

FUEL PIT UPENDING-WINCH I

FUEL PIT UPENDING-WINCH I

FUEL PIT UPENDING-WINCH I

FUEL PIT UPENDING-WINCHII

FUEL PIT UPENDING-WINCH 1

FUEL PIT UPENDING-WJINCH 1

FUEL PIT UPENDING-WINCH 1

0 -NYR

0 -HTR

o -HFR

0 -NIR

0 -NYR

o -HTR

0 -NIR

1 -HSI

1 -NSF

1 -HIST

i -851

1 -HSIS

I -NSF

I -NET

1 -HST

I -HSIS

I -HIST

-30 -326

-30 -318

-30 -319

-30 -32(2)

-30 -320

-30 -321

-3D -323

-78 -Wi

-78 -Wi

-78 -WI

-78 -Wi

-78 -Wi

-78 -WI

-78 -Wi

-78 -III

-78 -WI

-78 -WI

PLR 139

PLR14.0

PLR14.1

PLR14.2

PLR14.3

PLR 14.4

PLR14.5

PLR14.6

PLR147

PLR14.8

5 PLR1822,1824.

5 PLR1822,1824.

6,7 PLR134O.1368,1821

6,9,11 PLR134.0, 1368,1821

6,9,11 PILR1B20

6,7 PLR134.8,134.9

5 PLR1823,1824.

5 PLR1823,1824.

6.7 PLR1823,18Z4.

5 PLR1823,1824.

'1 ~I F. ~ f.-~..,.,.

DESCRIPTION

O-MCC-215-C2-S

O MCC-215 CZ S

0-KCC-215-C2-S

O-MCc-215-C2-S

0-MCC-215-C2-S

0-MCC-215-CZ-S

0-MCC-215-C2-S

0-MCC-215-C2-S

0-MCC-2 16-A

0-MCC-216-A

0-MCC-2 16-A

0-MCC-2 16-A

0-MCC-2 16-A

0-MCC-2 16-A

D-MCC-2 16-A

0-MCC-2 16-A

0-MCC-2 16-A

0-MCC-216-A

F '.1 F..,
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ATTACHMENT FIR103C - CALC NO. WPBEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS
AND APPENDIX R ANALYSIS FOR WON IE

120V AC AND 250V DC CIRCUITS

DRAWING REV EQUIPMENT U DES SYS DESIG CABLE CAT CONDUITI CABLE FUSe PASS

SIZE SIZE- CRITERIA

AMPS

480V FUEL & WSTE RDL SD A

480V FUEL & USTE RDL ED A

460V FUEL & I SIE HDL RD A

480V FUEL & WSTE RDL 0D A

480V FUEL W STE MDL BD A

480V FUEL W STE ROL BD A

480V FUEL S. WSTE NDL BD A

480V FUEL & WSTE ROL ED A

480V FUEL & USTE MDL BD A

4B0V FUEL L WSYE HDL 3D A

480V FUEL & ISTE MDL BD A

480V FUEL & ISTE MDL BD A

480V FUEL L WSTE MDL ED A

48EV FUEL & I/STE ROL BD B

480V FUEL & I/STE MDL 8D B

480V FUE L & I/STE RDL ED B

480V FUEL & I/STE RDL 8D B

480V FUEL & I/STE MDL DO 6

45W743- 1

45w743- I

4SW743- 1

45W743- 1

45W743- i

45W743- 1

45W743- 1

4514743- 1

45W743- 1

45w743- 1

45W743- I

45W743- 1

45W743- 1

45W743,- 2

45W743- 2

45W743- 2

45w743- 2

45W743- 2

FUEL PIT UPEWDIME-WINCH 1

FUEL PIT UPEMDING-UI CAN

FUEL PIT UPENEING-UT CAM

FUEL PIT UPENDING-UT CAN

FUEL PIT UPENDING-Ul CAN

FUEL PIT UPENDIME-UI CAN

FUEL PIT UPENEING-Ul CAN

FUEL PIT UPENDIMS-UI CAN

FUEL PIT UPENDING-UI CAN

FUEL PIT UPENDING-Ul CAN

FRI & REFLG I/YR PIPE TNlL Ul

FRI L REFLG WIR PIPE TNlL UI

FRI & REFLG I/JR PIPE TYlL Ul

MEW FUEL ELEVATOR

NEW FUEL ELEVATOR

MEW FUEL ELEVATOR

NEW FUEL ELEVATOR

NEW FUEL ELEVATOR

I -MSTI 78 -WI

1 -MST -78 -W2

I -MST -78 -W2

1 -MST -78 -W2

I -MST -78 -U2

1 -MST -78 -W2

I -MST -78 -142

1 -MST 78 -W2

I -MST 78 -W2

1 -MST -78 -W2

1 MTIR -30 -687

1 -MIR -30 -689

1 -MYR -30 -691

0 -ELEV -78 -1

0 -ELEV -78 -1

0 -ELEV -78 -1

0 -ELEV -78 -1

0 -ELEV -78 -1

PLRI149

PLRI1043

P LBR212

PLR 137

PLRI1040

P LR 04 1

PLRI1042

PLE 1043

PLR 1044

PLR 1045

PLR 293

PLR 292

PLR 197

PLR290

PLR294

PLR 1364

PLR 1570

PLR 1540

PLRI1540

PLR 1545

PLR 1545

PLR 1570

PLR 1570

PLR 1570

PLR 1572

0-mcc-216-A

0-MCC-216-A

O-IkCC 26- A

0-MCC-216-A

0-M4CC-2 16-A

0-M4CC-2 16-A

0-MCC-216-A

0-MCC-2 16-A

0-M4CC-2 16-A

0-K4CC- 216- A

0-M4CC-2 16-A

0-MCC- 216-A

0-M4CC-2 16-A

0-MCC-2 16-B

0-14CC-? 16-B

0-MCC-2 16-B

0-mcc-216-a

0-14CC-? 16-8

TV--) I 1. 4sr~ r~r~fyP\J

DESCRIPTION

6,9,11 PLR1376

6.9,11 PLR1376

6,9,11 PLR1360

5,8 PLR1307,1373

6,9,11 PLR1377

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

I el
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ATTACHMENT FIR103C - CAIC NO. WPBEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIXC R ANALYSIS FOR HOW IE
120V AC AND 250V DC CIRCUITS

DRAWINHG REV' EQUIPMENT U DES SYS DESIG CABLE CAT CONDU IT CABLE FUSE PASS

SIZE SIZE- CR17ERIA

AMPS

48DV FUEL & USTE MDL BD B

480V FUEL L lISlE MDL BD B

480V FUEL & USIE MDL BD B

1.80V FUEL & WSIE MDL BD B

480V FUEL & WSTE RDL BD B

480V FUEL & WSTE MDL BD 6

4580V FUEL W STE MDL BD B

480V FUEL & STE HDL BD B

480V FURL W STE RDL BD B

480V FUEL £ WSTE MDL BD B

48DV FUEL & WSTE HDL BD B

480V FUEL & USTE MDL BD B

480V FUEL & WSTE MDL BD B

480V FUEL L WSTE MDL BD B

ISOV FUEL & WSTE MDL RD B

AB0V FUEL A WSTE MDL RD B

480V FUEL L WSTE MDL RD B

480V FUEL & WSTE MDL BD B

45W743- 2

45W743- 2

45W743- 2

45W743- 2

45W743- 2

45w743- 2

45W743- 2

45W743- 2

45w743- 2.

45w743- 2

45w743- 2

45W743- 2

45W743- 2

45W743-.2

4SW743- 2

45W71,3- 2

45W743- 2

45W743- 2

NEW FUEL ELEVATOR

FUEL PIT UPENDING-WINCH I

FUEL PIT UPENDIRG-WINCH 1

FUEL PIT UPENDING-WINCH 1

FUEL PIT UPENDING-WINCH 1

FUEL PIT UPENDING-WINCH 1

FUEL PIT UPENDING-WINCH 1

FUEL PIT UPENDING-WINCH I

FUEL PIT UPENDING-WINCH 1

FUEL PIT UPENDING-WINCH I

FUEL PIT UPENDING-WINCH I

FUEL PIT UPENDING-WINCH 1

FUEL PIT UPENDING-WINCH 1

FUEL PIT UPENDiNG-WINCH I

FUEL PIT UPENDING-WINCH 1

FUEL PI1 UPENDING-WINCH 1

FUEL PIT UPENDING-WINCH I

FUEL PIT UPENDING-U2 CAN

O -ELEV -78 -1

2 -HSI 78 -Wi

2 -MST 78 -WI

2 -HSI 78 -WI

2 -HSI 78 -Wi

2 -HSr 78 -Wi

2 -HST 78 -WI

2 -HSI 78 -WI

2 -MST 78 -WI

2 -HSI 78 -WI

2 -HST 78 -Wi

2 -HSI 78 -WI

2 -HST 78 -Wi

2 -HSI 78 -WI

2 -HST 78 -Wi

2 -HST 78 -Wi

2 -MST ?a7 -wi

2 -MST 78 -W2

PLR291

PLR225

PLR2Z9

PLR249

PLR250

PLR24.7

PLR248

PLR 254

PLR255

PLR256

PLR257

PLR258

PLR 259

PLR235

PLR253

PLR24.1

PLR273

PLR1O50

5 PLR1374,

6,7 PLRI350, 1369,1831

6,9,11 PLRI350,1369,1813i

6,7 PLIRI350,1369,1831

6,9,11 PLR1350,1369,1831

6,7 PLRTB3I.,1832

6,7 PLR1E34,1832

6,7 PLR1834,1833

6,7 PLRI834,1833

6.7 PLR1358, 1836

6,7 PLR1358,1836

6,7 PLR1358, 1836

6,9,11 PLR1358,1835

6,7 PLR1350,1353

6,9,11 PLRI35D,1369,1830

6.7 2T3859

6,7 2T3859

6,7 PLR1558

DESCRIPTION

0-mcc-2 16-B

0-mcc-2 16-B

0-MCC-2 16-B

O-KCC-2 16-B

0-MCC-2 16-B

0-MCC-2 16-B

O-KCC-216-9

0-MCC-2 16-B

0-MCC-2 16-B

0-MCC-2 16-B

0-MCC-2 16-B

0-M4CC- 216-B

0-MCC-2 16-B

0-MCC-2 16-B

0-MCC-2 16-B

o0-1CC -216-B

O-MCC-2 16-B

0-14CC-2 16-B



- __ IFI9f
K1~C MEf py-

ArfPCI\Jt(XV 4-
Page No. 8
0 8/06/92

DRAWING REV

ATTACHMENT FIR103C -CAIC NO. WPBEVAR9001006
REG GUIDE 1.75 ASSOCIATED CIRCUITS
AND APPENDIX R ANALYSIS FOR NON lE

120V AC AND 250V DC CIRCUITS

EQUIPMENT U DES SYS DESIG CABLE CAT CODUTCABLE FUSE PASS

SIZE SIZE- CRITERIA

AMPS

D-MCC-216-8 480V FUEL & USTE MDL BD B

0-M4CC-216-B 480V FUEL & USTE HDL 60 B

0-MCC-216-B 480V FUEL & IJSTE RDL BD B

0-MCC-216-B 4.80V FUEL & WSTE MDL BD 8

0-MCC-216-B 480V FUEL It ISTE MDL BD B

0-M4CC-216-8 480V FUEL It WSTE HDL BD B

O-MCC-M1-B 480V FUEL & WSTE MDL BD B

0-MCC-216-B 480V FUEL & liSTE HDL BD B

0-MCC-216-6 480V FUEL & USD6 RDL 60 B

0-MCC-216-0 480V FUEL & WSTE HDL BD B

0-MCC-216-6 480V FUEL & liSTE MDL ED B

0-MCC-208-A 480V AUX BLDG COMiM M4CC A

O-HCC-208-A 480V AUX. BLDG COMM M4CC A

0-MCC-208-A 480V AUXC BLDG COMM M4CC A

0-MCC-208-A 480V ALIX BLDG COMM M4CC A

0-I4CC-208-A 480V AUX BLDG COMM M4CC A

0-MCC-208-A 480V AUX BLDG COMMI MCC A

0-McCC208-A 480V AUX BLDG C"N~ MCC A

45W743- 2

45W71.3- 2

45W743- 2

45Wi743- 2

45W743- 2

45W743- 2

45W743- 2

45W743- 2

45W743- 2

45W743- 2

45W74.3- 3

45W744- I

45W744- I

45W744- I

45U744.- 1

45W744- I

45W744- 2

RD FUEL PIT UPENDING-U2 CAN

RD FUEL PIT UPENDING-U2 CAN

RD FUEL PIT UPERDING-U2 CAN

RD FUEL PIT UPENDING-U2 CAN

RD FUEL PIT UPENDIkG-U2 CAN

RD FUEL PIT UPENDING-U2 CAN

ED FUEL PIT UPENDING-U2 CAN

RD PHI & REFLD IflR PIPE 7NL U2

RD FRI & REFLG WTR PIPE TNL U2

RD PRI & REFLG UTE PIPE TNL U2

RD NONE

RD AUG BLDG MISC HOIST A4-A6T

ED AUG BLDG MISC MOIST A5AlD

E0 AUX BLDG MISC MOIST A5U

RD AUG BLDG MISC HOIST A3S

RD AUX BLDG MISC MOIST A13S

RI AUG BLDG MISC MOIST A4U.

45W744- 2 RI AUG BLDG MISC HOIST AIO-AiZY

2 -MST 78 -142

2 -HST 78 -W2

2 - HSI 78 -W12

2 -HST 78 -W2Z

2 -HST 78 -W2Z

2 -HST 78 -W2

2 -MST -78 -W12

2 -MTR -3D -686

2 -NETH 3D -688

2 MTIR -30 -691

0 -HST -271 -ABlD

O MST -271 -AES

D -EDT -271 -A86

0 -HST -271 -AB7

O -HST -271 -AB9

D -HSI -271 -ABIl

0 -HST -271 -AB12

DESCRIPTION

PLR 1D5 1

PLRID52

PLR1D53

PLR 1054

PLR 1055

PLR242

PLR272

PLR 1558

PLR 1571

PL R 15 71

11I PLR1571

PLR15 73

PLR 1553

PLR 1553

10 YES

1D YES

10 YES

10 YES

1D YES

1D YES

10 YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

"Ff 4

CONDUIT
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DESCRIPTION

U

ATTACHMENT FIR103C - CAIC NO. WPBEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIX Rt ANALYSIS FORl NON IE

120V AC AND 250V DC CIRCUITS

DRAWING REV EQUIPMENT U DES SYS DESIG CABLE CAT CONDU IT CABLE FUSE ' PASS
SIZE SIZE- CRITERIA

AMPS

480V AUX BLDG COMM MCC A

460OV AUXs BLDG COMM MCC A

480V AUX BLDG COMM MCC A

480V AUX BLDG COMM MCC B

480V AUX BLDG COMIM M1CC B

480V AUX BLDG COMM MCC B

480V AUX BLDG COMM MCC B

480V AUX BLDG COMM.MCC B

480V AUX BLDG COMM MCC B

4B0V AUX BLDG COMM MCC B

480V AUX BLDG COMM MCC B

480V AUX BLDG COMM MCC B

480V AUX BLDG COMM MCC B

480V AUX BLDG COMM M1CC B

480V AUX BLDG COMM MCC B

480V AUX BLDG COMM M1CC B

480V AUX BLDG COMM MCC B

48DV AUX BLDG COMM MCC B

45W744- 2

45W744G- 2

45W744- 2

45W744- 3

45W744- 3

45w744- 3

45W744- 3

45W744'- 3

45W744'- 3

45W744'- 3

4.5W744'- 3

'.5W744- 3

45W744'- 3

4.5U744- 3

4.5W744.- 3

'.5W?'44- 3

'.5W744'- 4

'.5W744'- 4

AUX BLDG MISC HOIST A9 CL RB

AUX BLDG MISC NOIST A12V

AUX. BLDG CHILL A OIL PMP MTR

ICE CONDENSER EQUIP HOIST

WASTE PEG AREA UNIT HTR C

WASTE PKG AREA UNIT HIS D

CASK DECON PKG

CASK DECOR PKG

CASE DECOR PKG

CASK DEC0R PEG

CASK DECO5 PKG

CASK DECO5 PEG

CASK DEC05 PEG

UT ADD EQUIP BLDG A/C IIB

Wi ADD EQUIP BLDG A/C 1C

Ul ADD EQUIP BLDG A/C IC

FUEL HANDLING AREA UNIT HIS

SPARE ICE MACHINE

0 -HST

D -HST

0 -HTR

0 -HST

0 -HTR

0 -NTR

0 -PKG

D -PEG

o -PEG

0 -PKG

D -PEG

O -PKG

0 -PEG

1 -ACU

1 -ACU

I -ACU

D -HYS

0 -To

-271 -AB13

-271 -ABT4

- 31 *APA

-271 -AB15

-271 -ABUC

-271 -ABUD

- 59 -B

*59 -B

*59 -B

-59 -B1

*59 -B

-59 -B1

*59 -B

-31 -B

-31 -C

*31 -C

-271 -ABUJ

- 61 -CH

PL2080 5 PLC2690

PL3797

PL3791

PL3816

PL3BT7

PL3818

PL3819

PL382i

PLCBB'.

PLC894

PLC882

PLCB82

PLC883,9D3, 1335

PLC883,9D3, 1335

PLC896,88i

O-MCC-20B-A

O-KCC- 2D8-A

0-MCC-208B-A

0-MCC-208-B

0-MCC-208-B

0-MCC-208-8

0-MCC-208-B

0-MCC-208-6

0-NCC*ZOB-B

O-MCC- 2D8-B

0-MCC-208-B

0-MCC-208-0

0-14CC- 2D8-B

0-MCC-208-B

0-MCC-208-B

0-MCC- 208-B

0-MCC-208-B

0-MCC-208-6

PL3850 2 PLC995

PL3849 5 PLC996
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ATTACHMENT FIR103C - CAIC NO. WPOEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIX R

120V AC AND

DRAWING REV EQUIPMENT

ANALYSIS POR NON IE

250V DC CIRCUITS

U DES SYS' DESIG CABLE CAT CONDU IT CABLE FUSE, PASS

SIZE SIZE- CRITERIA

AMPS

480V AUX BLDG COMM M4CC B

480V AUX BLDG CCOMM MCC B

480V AUX BLDG COMM M4CC B

480V AUXY BLDG COMM M4CC B

480V AUX BLDG COMM M4CC B

480V AUXY BLDG COMM M4CC B

48DV AUXY BLDG COMM M4CC B

480V AUX BLDG COMM M4CC B

480V AUX BLDG COMM M4CC B

480V AUX BLDG COMM M4CC B

480V AUXY BLDG COMM M4CC B

480V AUX BLDG COMM 14CC C

480V AUX BLDG COMM M4CC C

A80V AUX BLDG COMM M4CC C

480V AUX BLDG COMM M4CC C

460V AUXY BLDG COMM M4CC C

480V AUX BLDG COMM M4CC C

480V AUX BLDG COMM M4CC C

45W744- 4

45w744- 4

45W744- 4

45W744- 4

4SW744- 4

45W744- 4

45W744- 4

45W744- 4

45W744- 4

45W744- 4

45W744- 4

45U744- 5

45W744- 5

45W744- 5

45W744- 5

45W744- 5

45W4744- 5

4514744- 6

Ul SHIELD BLDG RAD MON RH A/C I -ACU

Ul SHIELD BLDG RAD MON RH A/C 1 -ACU

UI PASF CLEANUP 11TH 1 -11TR

BR ACCESS RH UNIT 11TH I -HTR

Ul ADD EQPT BLDG UNI7 HTR 1B 1 -NIB

Ui ADD EQPT BLDG UNIT HTR IC 1 -NIB

Ul ADD EQPT BLDQ UNIT HTB IE 1 -H111

WI ADD EQPT BLDG UNIT HTR Ill 1 -11TH

Ul ADD EQPT, BLDG.UNIT NTRIB . 1 -HTB

U2 ADD EQPT BLDG UNIT NIB 2B 2 -HIB

U2 ADD EQPT BLDG UNIT HTB 20 2 -HIB

RAILROAD ACC R HYBI 0 -HTR

FUEL HDLG AREA HIB 1 0 -11TR

Ui ADD EQUIP BLDG A/C IA 1 -ACU

U2 ADD EQPT BLDG A/C 2A 2 -ACU

U2 ADD BLDG MITR 2A 2 -IHT

U2 ADD BLDG IHT 2C 2 -11TR

BORIC PEEDWATER CHILLER 0 -CHL

*31 -IRS

*31 -IRS

-31 -PASF

-271 -AB/BRi

-271 -AEB

-271 -AEC

-271 -AEE

-271 -AEN

-271 -AEJ

-271 *AEB

-271 -AED

-271 -AB/BR2

-271 -ABUI

- 31 -A

- 31 -A

-271 -AEA

-271 -AEC

- 61 -120

IPL6792 5 . IR629

IPL6796 6,9,11 1RH631,632

PL1185 5 PLC943,944

PL1200 5 PLC2218,411

0-MCC-208-0

0-MCC-2 08-B

0-MCC-2 08-B

0-MCC-208-B

0-MCC-208-B

0-MCC-208-B

0-14CC- 208-8

O-MCC-208-B

0-MCC-2 08-B

0-M4CC-208-8

0-MCC-208-0

0-MCC-208-C

0-MCC-208-C

0-MCC-208-C

0-MCC-208-C

0-MCC-208-C

0-M4CC-208-C

0-mcc-208-C

PLC877, 878

PLC876,2410,241i

PLC877* 879

PLC876 2410,24 12

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

14 10 YES

DESCRIPtION

PL1210

PL1211

PL2906

PL2905

PL3906

/&Jl

v
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DRAWING REV

ATTACHMENT FIR103C - CALC NO0. WPBEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIX R ANALYSIS FOR NON lE

120V AC AND 250V DC CIRCUITS

EQUIPMENT U DES SYS DESIG CABLE CAT CONDUIT CABLE FUSE ' PASS
SIZE SIZE- CRITERIA

AMPS

480V AUX BLDG COMM MCC C

480V AUX BLDG COMM M1CC C

480V AUX BLDG COMM 11CC C

480V AUX BLDG COMM M1CC C

480V AUX BLDG COMM4 MCC C

480V AUX BLDG COMM M1CC C

480V AUX BLDG COMM M1CC C

480V AUX BLDG COMM M1CC C

480V AUX BLDG COM4M M1CC C

480V AUX BLDG COMM M1CC C

480V CHEM 9 VOL CONY OD A

480V CHEM & VOL CONT ED A

480V CHEM L VOL CONT BD A

480V CHEM L VOL CONI ED A

480V CHEM L VOL CONT ED A

48OV CHEM,& VOL CONT ED B

480V CHEM L VOL CCIII ED B

480V CHEM L VOL CONY B0 B

45w744- 6

45w744- 6

45w71,4- 6

45W744- 6

-T5w744- 6

45W744- 6

45W744- 6

45W744- 6

45w744- 6

45W744- 6

45w74.6- 1

45w746- 1

45w746- 1

45W746- 1

45w746- 1

45W746- 2

45W746- 2

45W746- 2

PASF OUTSIDE AIR PEE NIB

WASTE PACK AREA BIB A

WASTE PACK AREA BIB B

RAO WASTE HOL.G CONVEYOR

U1 ADD EQPI EM HTR IA

Ul ADD EQPT EM BYE 10

WI ADD EQPT EM HTE IF

Ul ADD EQPT EM BYE 16

Ul ADD EQPT EM BYE 14

Ui ADD EQPT EM HYE IL

MISC NOISY

AUX-BLDG UNIT NIB

SAMPLE EM CHIILLER I

TITRATION RM CHILLER 1

BORIC ACID EVAP&GAS PK6 A

MISC HOIST

MISC HOIST

MISC H0ISI

o -NIB

0 -HIE

0 -IIYB

O -P0

1 -HYR

1 -HIB

1 -NIR

1 -NIB

I -BIB

1 -NIB

0 -HIST

0 -HYE

I -CEL

I -CHL

I -PKG

0 -NST

0 -HS51

0 -HIST

- 31 -479

-271 -ABUA

-271 -ABUB

- 77 -BWNC

-271 -AEA

-271 -AED

-271 -AEP

-271 -AEG

-271 -AEIK

-271 -AEL

-271 -AB16

-271 -ABUM

- 43 -156

-43 -161

-62 -A

-271 -A818

-271 -AB19

-271 -ABZO

PL6005 5 2PLC3691

PL2910 6,7 PLC429

PL2897 5 PLC940,941

PL2881 5 PLC2216,412

PL2889 5 PLC44,415

YES

YES

YES

14 10 YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

It)

DESCRIPTION

0-M CC-208-C

0-MCC-208-C

0-MCC-208-C

0-MCC- 208-C

0-MCC-208-C

0-MCC-2 08-C

0-MCC-2 08-C

0-MCC-208-C

0-ACC-208-C

0-MCC-208-C

0- MCC *217-A

0-MCC-2 17-A

0-MCC-2 17-A

0-MCC-2 17-A

0-MCC-2 17-A

0-MCC-2 17-6

0-MCC-2 17-B

0-MCC-217-0
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DESCRIPTION DRAWJING REV

ATTACHMENT FIR103C - ALC NO. 11PSEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIX R ANALYSIS FOR NON IE

i20V AC AND 25DV DC CIRCUITS

EQUIPMENT U DES SYS DESIG CABLE CAT CONDUIT CABLE FUSE PASS

SIZE SIZE- CRI7ERIA
AMPS

480V CHEM & VOL CONY RD B

480V CHEM 9 VOL CONY 80 8

480V CHEM & VOL CORI RD B

480V CHEM & VOL CONY RD B

480V CHEM & VOL CONY RD 8

£.80V CHEM It VOL CONY RD B

480V UNIT BOARD iA

480V UNIT BOARD 18

480V UNIT BOARD 2R

460OV SHUTDOW1N RD 1A1-A

480V SHUTDOWN RD 2A1-A

480V SHUTDOWJN RD 1A2-A

480V SHUTDOWN RD 2A2-A

480V SHUTDOWN RD 1B1-R

480V SHUTDOWJN RD 281-B

180V SHUTDOWJN RD 182-B

480V SHUTDOWN RD 292-B

REACTOR NOV RD ZAI-A

45W746- 2

45W746- 2

45W1746- 2

45W1746- 2

45W1746- 2

4511746- 2

4511747- 1

45WJ747- 2

4511747- 2

45W1749- 1

45W1749- 1

4514749- 2

45W749- 2

4511749-.3

4311749- 3

4511749- 4

45U749- 4

45W1751- 1

MISC HOIST

AUX BLDG UNIT HTA (ARUK)

AUX BLDG UNIT HRY (ABUL)

SAMPLE RA CHILLER PKG 2

TITRATION RN CHILLER 2

BORIC ACID EVAPIGAS PEGB

NONE

ISOLATED PHASE BUS CON KYR

ISOLATED PHASE BUS CON HYR

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

0 -HST

O -HST

O -HST

2 -CIII

2 -CIII

2 -PKG

-271 -AB21

-27f -ABUK

-271 -ABUL

- 43 -156

-43 -161

-62 -B

0-m1CC-2 17-B

0-MCC-2 17-B

0-MCC-2 17-B

0-MCC-2 17-B

O-KCC-217-8

O-mcc-2 17-B

1-B0-203-A

1-OD-203-B

2-BD-203-B

I-BD-212-Al-A

2-OD-212-Al-A

IO212-A2-A

2-OD-Z 12-A2-A

I-BD-212-Bi-B

2-80-212-01-B

1-SD-212-B2-0

2-80-2 12-82-B

2-MCC-213-Al-A

1 -BIB 58 -3

2 -HRY- 58 -3

11 .,. - _- ;;. -0 -" ._-, p... -1
Ir " I F 9 Z_ K, A
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DRAWING REV

ATTACHMENT FIR103C - CALC NO. WPBEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIX R ANALYSIS FORWNON TE

120V AC AND 250V DC CIRCUITS

EQUIPMENT U DES SYS DESIG CABLE CAT CONDUIT CABLE FUSE PASS

SIZE SIZE- CRITERIA

AMPS

T-MCC-213-AT-A REACTOR NOV BD iA1-A

2-MCC-213-AT-A REACTOR NOV BD.2AI-A

I-MCC-Z13-AT-A REACTOR NOV BD TAT-A

2-C-23ATA REACTOR NOV BD 2A1-A

I-MCC-2T3-AT-A REACTOR NOV BD TAT-A

2-MCC-2T3-AT-A REACTOR NOV OD 2AT-A

T-MCC-213-A2-A REACTOR NOV SDO A2-A

2-MCC-213-AZ-A REACTOR NOV DO 2A2-A

1-MCC-213-A2-A REACTOR NOV SD 1A2-A

2-MCC*213-A2-A REACTOR NOV 8D 2A2-A

I-MCC-213-A2-A REACTOR NOV OD 1A2-A

2-MCC-213-A2-A REACTOR NOV BD 2A2-A

2-MCC-213-BT-B REACTOR NOV BD 281-B

T-MCC-213-BT-B REACTOR NOV BD 181-B

2-HCC-2T3-01-B REACTOR NOV 6D 281-B

I-MCC-213-BT-B REACTOR NOV SD 1B1-0

45w751- 1 Ri INCONE INST RM CHLLD UTR CPRSN 1 -NTR -31 -303/2

IA

45W751- 1 Ri INCORE INST RM CNLLD WIN CPRSR 2 -NTR -31 -303/2

'45W751- 2

4SW751 - 2

45W751T- 3

45W751 - 3

45W751 - 4

45W751- 4

4SW751T- 5

45W751 - 5

45W75 I- 6

4~5W751 - 6

i45U75T- 7

45W751 - 7

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

WONE

INCORE INST

TB

45W151- 7 ST INCORE INST

28

RH CHLLD URN CPRSR 1 -MTR -31 -324/2

RM CHLLD WTR CPASR 2 -MTR -31 -324/2

45W751- 8 Ri NONE

IT. I I- -_r 1- %'~~r n~' r... v _

DESCRIPTION
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DESCRIPTION DRAWING REV

ATTACHMENT FIR103C - CALC NO. WPOEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIX R ANALYSIS FOR NON 1E

120V AC AND 250V DC CIRCUITS

EQUJIPMENT U DES SYS DESIG

-7 ..- .-----...- I - (7 1

CABLE CAT CONDUI17 CABLE FUSE PASS
SIZE SIZE- CRITERIA

AMPS

REACTOR MDV RD 2B1-B

REACTOR MOV RD TRT-B

REACTOR NOV RD 281-B

REACTOR NOV RD iB2-B

REACTOR NDV RD 282-B

REACTOR MDV RD 1R2-8

REACTOR NOV BD 282-B

REACTOR MOV RD 162-R

REACTOR MDV ED 282-B

REACTOR VENT RD lA-A

REACTOR VENT RD 1A-A

REACTOR VENT RD IA-A

REACTOR VENT RD TA-A

REACTOR VENT RD IA-A

REACTOR VENT RD TA-A

REACTOR VENT ED TA-A

REACTOR VENT ED IA-A

REACTOR VENT ED 2A-A

45W7'51- 8

451J7ST- 9

450751- 9

45w751-1D

45W751-10

45W4751 -I1

45W75 I- 11

450451-12

45WT751-12

4514755- 2

45W4755- 2

45w7'55 2

45u755- 2

45w4755- 2

45w755- 2

45W4755- 2

45W4755- 2

45u755- 2

NONE

NONE

NONE

NONE

NONE

480V ED RM 1R AC CPRSR 1B-B

480V ED RK 29 AC CPRSR 2R-B

NONE

NONE

14 ICE COND ANU

RN RLDG MANIP CRANE 1

RX RIDG MANIP CRANE 1

CNTMT INSTR EM NTR IA

RX UPR COMPT NTR IC

RX UPR CONPT NTR TA

RX LWR CORPT HYR IA

14 ICE COND AHU

CNTMT INSTR EKMINR 2A

1 -MTR -31 -447-B

2 -ATR -31 -447'-R

2-MCC-213-B 1-B

I-MCC-213-81-R

2-MCC-213-B 1-B

I-MCC-213-02-8

2-MCC-2 13-02-B

1-MCC-2 13-832-B

2-MCC-213-62-6

1 -MCC-213-R2-R

2-MCC-213-B2-6

I-MCC 232-A-A

0-11CC- 232-A-A

0-MCC-23 2-A-A

1 -MCC-232-A-A

1-MCC-23 2-A-A

1-HCC-23 2-A-A

1 -MCC-232-A-A

Z-MCC-232-A-A

2-MCC-232-A-A

-61 -1,ETC

-78 -TM

-78 -IN

-30 -11N

-30 -33H

-3D -35H1

-30 -74.1

-61 -1,ETC

-30 -1111

PLR211I

IT1175

IPL5441

IPL441I

IPL426

IPL337

6.9,11 PLR1543,1544

6,9, 11 PLR1543, 1544

5 IPLC655Z.6554

5 PLCT 113

5 IPICTTD8,1109

5 IPLC1099

2P15441 5 2PLCT552,1554

1 -ANU

1 -CRN

I -CRN

I -NYR

I -HTR

1 -NIR

I -ITR

2-ANU

2 -NTB

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

I/c"

ON I
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DESCR I'T ION

ATTACHMENT FIR103C - CALC HO. WPBEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIX R ANALYSIS FOR HOW iE

120V AC AND 250V DC CIRCUITS

DRAWING REV EQUIPMENT U DES SYS DESIG CABLE CAT CONDUIT CABLE FUSE, PASS

SIZE SIZE- CRITERIA

AMPS

REACTOR VENT BD 2A-A

REACTOR VERT BD 2A-A

REACTOR VENT BD 2A-A

REACTOR VERT RD 1B-B

REACTOR VENT ED 28-B

REACTOR VENT SO 18-B

REACTOR VENT ED 1B-B

REACTOR VENT 80 1B-B

REACTOR VENT 80 lB-B

REACTOR VENT ED TB-B

REACTOR VENT ED 1B-B

REACTOR VENT ED 28-B

REACTOR VENT ED 1B-B

REACTOR VENT ED 28-0

REACTOR VENT ED 20-B

REACTOR VENT SD 2B-B

REACTOR VENT ED 28-8

REACTOR VENT ED 28-6

45W755- 2

45w755- 2

45W735- 2

4SW7SS- 3

45W755- 3

45W755- 4

45W755- 4

45W.755- 4

45W7'55- 4

45W755- 4

451.155- '.

45W755- 4

45W755- 4

45U755- 4

45UT755- 4

45w755- 4

45W7'55- 4

45W755- 4

RX UPN COMPT IIYR 2C

BE UPR CEO1PT NIR 2A

RX LWR CO'lPT IITR 2A

EQUIP HATCH HOIST

EQUIP MATCH HOIST

14 ICE COND ANU

REACTOR BLDG JIB CRANE

RD UPR COMPT HTR iD

CNIMT INSTR RMHT I1Sl

NT URN COMPT HTN IB

NT LUR COMPT 11TH 18

RE LWR COMPT HTR 28

CONTROL BAY SUMP PUMP I

14 ICE COND AHU

REACTOR BLDG JIB CRANE

RX URN COMPT HTN 20

CHTI4T INSTR RH HTR 26

NE UPR CcN4PT HTR 20

B ~EX~ e2

2-MCC-23 2-A-A

2-MCC- 232-A-A

2-MCC-23 2-A-A

1-MCC-232-8-B

2-MCC-23 2-B-B

1 -MCC-232-B-B

I-MCC-232-B-0

I-MCC-232-B-8

1 -MCC-232-9-B

I-MCC-232-B-8

1 -MCC-232-6-B

2-mCC-23 2-B-B

1 -MCC-232-8-B

2-MCC-23 2-B-B

2-MCC-23 2-B-B

2-mcc-2.32-B-B

2-MCC-23 2-B-B

2-MCC-23 2-B-B

2 -HTR

2 -11TR

2 -HTR

I -CNN

2 -CNN

1 -AHU

1 -CNN

1 -HTR

I -HTN

1 -BIN

1 -HTN

I -HTB

I -HTR

2 -ANU

2 -CNN

2 -HTR

2 -8T8

2 -HTR

-30 -33H1

-30 -3511

-30 -748

-78 -1EH

-78 -IEH

-61 -2,ETC

-78 -15

-30 -1008

-30 - 128

-30 -378

-3D -758

-30 -75H1

-40 -2/4

-61 -2,EIC

-78 -15

-30 -10ON

-30 -12H1

-30 -378

2PL441

2PL426

2PL337

2PL705

2PL346 5

IPL694 5

2PL708

2PL469

2PL5451

2PL 455

2PIC 1113

2PLCT 108,1109

2PLC1099

2PLC3172,3195

2PLC1 102

iPLc2 14,229

2PLC3 196

2PLC1TI1,1112

2PLC14BO

2PLC1IO6, 1107

f3l
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DESCkIPr ION DRAWING REV

ATTACHMENT FIR103C - CALC NO. WPBEVAR9001006
.REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIX R ANALYSIS FOR NON 1E

120V AC AND 250V DC CIRCUITS

EQUIPMENT U DES SYS DESIG CABLE CAT CONDUIT CABLE FUSE PASS

SIZE SIZE- CRITERIA

AMPS

REACTOR VEN

CONT & AUX

CONY & AUXI

CONEY AUX

CONRY AUX

CONY & AUX

CONY £AUX

CONY &AUX

T BD 2N-8

NLDG VENT NID IA1-A

BLDG VENT ND TAT-A

BLDG VENT ND IA1-A

BLDG VENT N0 ZAI-A

BLDG VENT ND 2AT-A

BLDG VENT 80 2A1-A

BLDG VENT gD IA1-A

T-MCC-Zl1.-AI-A ' ONY & AUX BLDG VENT BD IA1-A

Z-MCC-Z14-AT-A CONY & AUX BLDG VENT ND ZA1-A

CONY & AUX

CONY It AUX

CONY It AUX

CONY L AUX

CONT 9 AUX

CONY & AUX

CORY L AUX

BLDG VENT ND

BLDG VENT ND

BLDG VENT ND

BLDG VENT ND

BLDG VENT ND

BLDG VENT B0

BLDG VENT ND

4SW755- I.

45W756- 1

45W756- 1

45w756- 1

45W756- 1

45w7'56- I

45U756- 1

45W756- 2

45W756- 2 RI

45U756- 2 RI

45w?36- 2

45W756- 3

45w756- 3

45W736- 3

45W756- 3

45w756- 3

45WT56- 3

CONTROL NAY SUMP PUMP 1

BAD MONITOR

RAO MONITOR

VLV & SIB RN SUMP PMP IA

BAD MONITOR

BAD MONITOR

VLV & SYR NM SUMP PMP 2A

GASSEOUS EFF RAD MONITOR

GASSEOUS EFF BAD MONITOR

GASSEOUS EFF BAD MONITOR

GASSEOUS EFF BAD MONITOR 2

FUEL HAND AREA UNIT NYR A 0

FUEL BAND AREA UNIT NYB B 0

FUEL NAND AREA UNIT NTR C 0

FUEL NAND AREA UNIT NIB D 0

FUEL BAND AREA UNIT NYR E 0

FUEL HAND AREA UNIT MIR F 0

2PL694

FE 1'.20

IRM 160

FE 142 1

2RM 160

FE 1874

IRM340

2RM34 1

IRM19 6,8,7, 1RM284,294,IRM637,663

11

1 -PNL -90 -1.398

2 -PNL 90 -1398

90 -1.398

30 -AFM

30 -NFN

30 -CFN

30 -OFII

30 -EFN

30 -fFF

1PM3830 2.8

2RM19 6,8,7,

11

2PM3830 2,8

1RM639,665, 1PM6237

2BM284 .294,*2RM637, 663

IRM639,665 ,674,2PM6237

YES

YES

YES

YES

YES

YES

YES

10 5 YES

YES

10 5 YES

2-MCC-23 2-N-N

I-MCC-214-A I-A

1-MCC-214-A 1-A

I-I4CC-214-Al-A

2-MCC-214-Al-A

2-MCC-Z14-A 1-A

Z-MCC-2 14-AT-A

I-MCC-214-AI-A

Z-MCC-Z 14-Al-A

I-MCC-2 14-AZ-A

I-MCC-Z 14-AZ-A

1-MCC-2 14-AZ-A

2-MCC-Z 14-AZ-A

2-C-14-A2-A

2-MCC-214-A2-A

(10 r.,,r /I :ý n 1.1 n vn
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DRAWING REV

ATTACHMENT FIR103C - CALC RO. WPSEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS
AND APPENDIX At ANALYSIS FOR NOW lE

120V AC AND 250V DC CIRCUITS

EQUIPMENT U DES SYS DESIG CABLE CAT CODUTCABLE FUSE PASS

SIZE SIZE- CRITERIA

AMPS

CORT It AUX BLOG VENT BD ZA-A

CONT 9 AUX BLDG VENT BD IA2-A

CONY & AUX BLDG VENT BD IA-A

CORY & AUX BLOC VENT RD 1AZ-A

CONT & AUX BLOG VENT BD IAZ-A

CONT & AUX SLOG VENT RD 1A-A

CONT & AUX BLOC VENT SD IAZ-A

CONT C AUX SLOG VENT SD 1AZ-A

CONT & AUX BLOC VENT SD 1AZ-A

CONT C AUX SLOG VENT SD WA-A

CONY C AUX BLOC VENT SD ZAZ-A

CONT & AUX BLDG VENT SD ZA-A

CONY C AUX SLOG VENT SD ZAZ-A

CORT C AUX BLOC VENT SD ZA-A

CONT C AUX SLOG VENT SD 2AZ-A

CONY C AUX SLOG VENT SD ZA-A

CONY C AUX SLDG VENT SD ZAZ-A

45w756- 3

45V756- 3

45W756- 3

45W7'56- 3

4SW756- 3

45W756- 3

45W756- 3

45W756- 3

45w756- 3

45w756- 3

45WJ756- 3

45U756- 3

45W756- 3

45W756- 3

45W756- 3

45U756- 3

4SU756- 3

NOT INSTE SHOP UNIT HIR

4.80V SD RM IA UNIT HYE A

CEDE EM UNIT BTE A

480V SD EM 1A UNIT BTR S

CEDE SM UNIT BYE S

480V SD EM IA UNIT HTE C

CEDE EM UNIT BTE C

480V SD EM IA DUCT HYE

CEDE EM A/C IA

480V RD EN ZA UNIT HTE A

CEDE EM UNIT HTE A

480V SD EM ZA UNIT BTE B

CEDE EM UNIT BYE 8

480V SD EM ZA UNIT BYE C

CEDE EM UNIT BYE C

480V SD EM 2A DUCT HTE

CEDE EM A/C 2A

0 -BYE

1 -HTE

1 -HTE

1 -BYE

1 -BYE

1 -HTE

1 -BYE

1 -HTE

1 -MTE

2 -BYE

2 -BYE

Z -HTB

Z -BTS

Z -HTE

2 -BYE

Z -HIS

2 -MYB

-31 -339

-30 -AlA

-3D -ACED

*30 -BlA

-30 -SCRO

-30 -ClA

-30 -CCED

-31 -OlA

-3D -CEO

-30 -AlA

-30 -ACED

-30 -BIA

-30 -BCED

-3D -CIA

-30 -CCED

-31 -DlA

-30 -CEO,

iPL3511 6.9,11 IPLC2972

IPL3694 6,9,11 IPL3713

2-MCC-214-AZ-A CONY C AUX SLOG VENT SD WA-A 57-4 ED AXSO SPC BYEL 37 0 BE -3DAS

DESCRIPTION

2-MCC-Z 14-AZ-A

I-MCC-Z 14-AZ-A

1 -MCC-214-AZ-A

I-MCC-Z 14-AZ-A

1-MCC-Z 14-AZ-A

1-MCC-214-A2-A

I-MCC-Z 14-AZ-A

1-MCC-Z 14-AZ-A

I-MCC-Z 14-AZ-A

2-MCC-Z 14-AZ-A

2-MCC-2 14-AZ-A

2-MCC-214-A2-A

2-MCC-Z 14-AZ-A

Z-MCC-Z 14-AZ-A

2-MCC-Z 14-AZ-A

2-11CC- 214-A2-A

2-MCC-214 -AZ-A

YES

YES

YES

YE S

YES

YES

YES

YES 6

YES

YES

YES

TE S

YES

YES

YES

(41$;

CONDU I I

45W756- 4 RD AUX BLDG SPACE HTR EL 737 0 -HIR - 30 -ABI
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DESCRIPTION

ATTACHMENT FIR103C - CAIC HO. WJPBEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIX R ANALYSIS FOR NON lE

120V AC AND 250V DC CIRCUITS

DRAWING REV EQUIPMENT U DES SYS DESIG CABLE CAT CONDU IT CABLE FUISE PASS
SIZE SIZE- CR ITERI A

AMPS

CONY & AUX BLDG VENT SD ZA-A

CONT & AUX BLDG VENT EO IA2-A

CONY & AUX BLDG VENT BD ZN-A

CONY & AUX BLDG VENT BD ZA-A

CONE 8& AUX BLDG VENT ED TAZ-A

CONTI AUX BLDG VENT BD 2A2-A

CONT &AUX BLDG VENT BD IAZ-A

CONT &AUX BLDG VENT BD 1AZ-A

CONY AUX BLDG VENT BD 1AZ-A

CONY & AUX BLDG VENT BD 1AZ-A

CONT & AUX BLDG VENT ED IAZ-A

CONY & AUX BLDG VENT ED 1AZ-A

CONT & AUX BLDG VENT 8D IAZ-A

CONT & AUX BLDG VENT ED IAZ-A

CONY It AUX BLDG VENT ED ZAZ-A

CONY & AUX BLDG VENT ED ZAZ-A

CONY & AUX BLDG VENT ED ZAZ-A

CONT & AUX BLDG VENT ED 2AZ-A

4SU756- 4

45w756- A

45W756- 4

45W756- 4

4SW736- 4

45W756- 4

45U756- 4

45U756- 4

45W756- 4

45W756- 4

45U756- 4

45w756- 4

45U736- 4

45w756- 4

45W7'56- 4

45W756- 4

45W756- 4

45W756- 4

RO AUX BLDG SPACE NTR EL 737 0 -NTR

110 125 V VII OAT RN I U HIR 0 -IIR

BO 125 V VIT BAT Ril III U HYR 0 -NYR

EQ SNTDN BDR1I PRESFAN DUCT HYR 0 -HYR

RO CONYR BLDG EL 692 FLOOR HIR 0 -HTR

RECORD STORAGE VAULT HYR

TOILET & LOCK EM DUCT NTR

CONY BLDG SYM GEN

480V SHTDN ED EM IA U HYR

S MN SYM VAULT EM U HYR 1

AUX BLDG SPACE HTR EL 692

N MN SIM VAULT EM U NYR I

AUX CONY INST EM IA U HYR

XMFR Ril IA U NIB

CONY BLDG STM GEN

480V SHYON ED EM ZA U HTR

S MN SYM VAULT RN U HYR 1

AUX BLDG SPACE IIYR EL 692

0 -HTR

1 -HTR

I -NYR

I -NIB

1 -NIB

1 -HYR

I -NIB

1 -HYR

Z -NIB

Z -NYR

2 -fIYR

2 -HTB

3D -ABZ

30 -BMil

3D -Eil3

31 -71

31 -83

YES

YES

YES

NO2PL3693 6,11 2PLC2683

IPL3708 6,9,11 IPLCZ3O,Z31

0 -NYR - 31 -91 2PL2801 6,11 2PLC2Z6,2Z8,ZZ9

-31 -97

*I -CBS

-30 -lAl

-3D -5,4

-30 -ABI

-30 -Hmil

-30 -UlA

-30 -milA

I -CBS

-30 -IAI

-30 -5,45

-30 -ABl

IPL2801 6,11 IPLCI531,IPLCIý37

I

I

I

1

1

2-MCC-2 14-AZ-A

I-MCC-Z 14-AZ-A

2-MCC-214f-AZ-A

2-MCC-Z 14-AZ-A

I-MCC-Z 14-A2-A

2-MCC-Z 14-AZ-A

1-MCC-Z 14-AZ-A

1-MCC-2 14-AZ-A

1-MCC-214-AZ-A

I1MCC-Z 14-AZ-A

I-MCC-2 14-AZ-A

1 -MCC-Z14-A2-A

1-MCC-214-A2-A

I-MCC-Z 14-AZ-A

Z-MCC -2Z14-AZ- A

Z-MCC-Z 14-AZ-A

Z-MCC-Z 14-AZ-A

2-MCC-Z 14-AZ-A 2PL3314 5,8

'p7o A ei

. ... , ;-- .. 14. . ! - .: , - - i 1 -1 to
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DESCRIPTION

ATTACHMENT FIR103C - CALC NO. WJPBEVAR90010O6

REG GUIDE 1.75 ASSOCIATED CIRCUITS

AND APPENDIX Rt ANALYSIS FOR NON 1E

12OV AC AND 250V DC CIRCUITS

DRAWING REV EQUIPMENT U DES SYS DESIG CABLE CAT CONDU IT CABLE FUSE PASS

SIZE SIZE- CRITERIA

AM4PS

CO$JT t AUX BLDG VENT RD WA-A

CONY & AUX BLDG VENT RD 2A2-A

CORI & AUX BLDG VENT BO WA-A

CONT A AUX BLDG VENT BD 101-0

CONT & AUX BLDG VENT BD TBT-B

CONY & AUX BLDG VENT BD 182-0

CONT & AUX BLDG VENT BD 1B2-8

CONT L AUX BLDG VENT BD 2112-6

CORY & AUX BLDG VENT BD 2B2-8

CONT It AUX BLDG VENT BD 1B2-0

CORY & AUX BLDG VENT BD 2B2-0

CONY & AUX BLDG VENT BD 282-B

CORY I AUX BLDG VENT BD 11B2-11

CORT & AUX BLDG VENT 6D 1R2-0

CONT & AUX BLDG VENT BD 1B2-0

CONY & AUX BLDG VENT BOD 182-B

CONT & AUX BLDG VENT B0 182-B

1-MCC-2I4-R2-0 CORT & AUX BLDG VENT BOD 182-B

45W756- 4

45w7'56- 4

45U756- 4

45W756- 6

45w756- 6

45W756- 7

45W756- 7

45U756- 7

45W756- 7

45U756- 7

45W756- 7

45W756- 7

45W7'56- 7

45UW756- 7

45W756- 7

45W756- 7

45W756- 7

MN MRSTM VAULT RM U HTR 1

AUX CONI INST RM 2A U H1R

XMYkRPM ZA U RTR

GAS EFFULENT RAD MONITOR

GAS EFFULENT BAD MONITOR

FUEL RAND AREA UNIT HTR G

FUEL HAND AREA UNIT MRB H

FUEL HAND AREA UNIT IRB K

FUEL HAND AREA UNIT HR L

FUEL HAND AREA UNIT HRB N

FUEL HAND AREA UNIT RTR P

AUX CONTROL BM U HTR

480V RD RM IIB UNIT HRB A

480V 80 RM 1B UNIT HRI B

480V RD RM 1B UNIT HTR C

PZR HIR XMFB BM U HRI

AUX CORT INSI PM 1B U RTR

45W756- 7 RD 480V 80 RM 1B DUCT MIR

2 -HRB

2 -IRB

2 -HRB

D -PNL

o -PNL

o -HTR

o -RTR

O -HRB

0 -HRB

O -HTR

D -HRB

o -HTR

1 -HTR

1 -HRB

1 -HRB

1 -HRB

I -HRI

-30 -NMI

-3D -UIA

*30 *XMIA

-90 -1.397

*90 -1.397

-30 -GFA

-3D -RFA

-3D -KFA

*30 -LFA

-30 -NFA

-30 -PFA

-30 -UT

-3D -AIR

-30 -BIB

-30 -CID

-30 -PRX

-30 -U113

I -HTB - 31 -ORB

2PL2813 5,8

2PL3370 5,8

IPM3680 2 RM496,t.83,lPM6244

RM554 6,9,11 RM492,495

IPL3891 6,9,11 IPLC3017

YES

YES

YES

YES

10 5 YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YESD

/4qt

H

2-MCC-211.-A2-A

2-mCC-214 -A2-A

2-MCC-214-A2-A

1-MCC-214-BT-9

I-MCC-211.-BT-B

I-MCC-211.-B2-B

1 -MCC-211.-BZ-B

2-l4CC-214-B2-B

2-MCC-214-02-0

I-MCC-214-B2-B

2-MCC-214-02-8

2-mCC-21'.-B2-B

I-MCC-214-82-B

i-MCC-214-B2-B

1-MCC-2 14-82-B

I-MCC-211.-B2-B

I-MCC-214-B2-0

i'll
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ATTACHMENT FIR103C - CALC NO. WPBEVAR9001006

REG GUJIDE 1.75 ASSOCIATED CIRCUITS
AND APPENDIX R ANALYSIS FOR NON lE

120V AC AND 250V DC CIRCUITS

DRAWING REV EQUIPMENT U DES SYS DESIG CABLE CAT CODUTCABLE FUSE PASS

SIZE SIZE- CRITERIA

AMPS

CONT & AUX BLDG VENT BD 1182-B

CORY & AUX BLDG VENT 80 282-B

CORT L AUX BLDG VENT 80 282-B

CON? & AUX BLDG VENT 80 2812-B1

CONT & AUX BLDG VENT 80 282-B

CONT t AUX BLDG VE NT 80 2832-B

CONT L AUX BLDG VENT BD 282-B

CONTY AUX BLDG VENT 80 282-B

CONTY AUX BLDG VENT 80 282-B

CONY It AUX BLDG VENT 80 182-8

CONTY AUX BLDG VENT 80 282-B

CONTY AUX BLDG VENT 80 182-B

CONY £AUX BLDG VENT 80 282-8

CORTY AUX BLDG VENT 80 282-8

CONT &AUX BLDG VENT 80 182-B.

CORT A AUX BLDG VENT 80 282-B

45WJ756- 7

45w756- 7

45W756- 7

45U756- 7

45W756- 7

45W756- 7

45W756- 7

45W7'56- 7

45U756- 8

45W7'56- 8

45U?56- 8

45U756- 8

45U756- 8

1-MCC-2 14-82-B

2-MCC-214 -82-B

2-MCC-214-B2-B

2-NCC -21,- 82-B

2-MCC-214-B2-B

2-NCC-214--B2-B

2-MCC-211.-B2-B

2-MCC-214-B2-8

2-MCC-214-B2-8

1-NCC-2 14-82-B

2-MCC-214-B2-B

I-MCC-2 14-82-B

2-MCC-2U4-B2-0

2-MCC-2 14-82-B

l-NCC-2 14-82-B

2-MCC-2 14-82-B

CRDE RN A/C 18

4.80V 80 RN 28 UNIT HIR A

480V 80 RN 28 UNIT NIB B

480V 80 RM 28 UNIT NIB C

PZR IITR XMFR RN U NTR

AUX CONT INST RM 28 U NIB

480V BD RN 28 DUCT NIR

CRDE RN A/C 28

AUX BLDG SPACE HRB EL 713

125 V VIT BAT RN It U HTR

125 V VIT BAT RN IV U NIB

SHTDN BDBN PRESFAN DUCT HTR

COMPUTER RN NIB

RELAY RN ELEC MIB

SHIFT ENG CHRT STOR RN NIB

KITCHEN ELEC NIB

I -MTR

2 -NIB

2 -HTB

2 -HTR

2 -NIB

2 -NIB

2 -HTR

2 -NIB

0 -HTB

0 -HTR

-30 -CR8

-30 -AIR.

-30 -818

-30 -ClR

-30 -PRX

*30 -U113

-31 -BRB

-3D -CR8

-3D -A14

*30 -RM2

0 -HTR -30 -RM4

0 -NIB 31 -72

0 -NIB 31 -85

-31 -93

-31 -95

-31 -99

lit"IPL3672 6,9,11 IPLC3714

YES

2PL3891 6,9,11 IPLC3017

IPL3672 6,9,1i 1 PLC3714

YES

YES

YES

YES

YES 4'
IPL2978 6,9,11 IPLC3489

2PL2810 6,8,9,

11

2PL3852

IPL 28 10

2PL3841

6,11 2PLC225,227

6,11 IPL1529,1536

6,11 1PLC1S28,1538

1-MCC-214-82-B CONT & AUX BLDG VENT SO 182-B 57-8 80 AXBD SPC HT EL 37 1-B -30 AR

DESCRIPTION

4SW736-

4SW756-

45U7S6-

f~t

CONDU I T

45W756- 8 RO AUX BLDG SPACE HTR EL '737 1 -HTR - 30 -AB7

, - G P, F:.Jý 1. 11 j- - ý7ý 1 , -r,) , ya ri r) m_
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DRAWING REV

ATTACHMENT FIR103C - CALC NO. WJPBEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS
AND APPENDIX R ANALYSIS FOR WON IE

120V AC AND 250V DC CIRCUITS

EQUIPMENT U DES SYS DESIG CABLE CAT CONDUIT CABLE FUSE, PASS

SIZE SIZE- CRITERIA

AMPS

CONI & AUX BLDG VENT BD 10Z-B

CORI It AUX BLDG VENT RD 18Z-B

CONY AUX BLDG VENT RD 182-B

CONY AUT BLDG VENT RDO 1B2-B

CONY & AUX BLDG VE1T RD 282-0

4SW756- 8

45W756- 8

45W756- 8

45W756- B

45W756- 8

N MN SYM VAULT RM U HTR 2

480V SHTON RD RM 1B U HYR

XMFR RH 1B EL 772 U HYB

AUX INSTR RMHTNR

AUX INSTR RM 11TH

1 -NIB 30 -NM2

1 -NYR -30 -sBU

I -IIYR -3D -TIB

1 -11TR 31 -87

2 -11TR 31 -89

YES

YES

YES

~-Yt*1PL2826 6,9,11 IPLC239

2PL2826 6,9,11 2PLC238

DESCRIPITION

1-MCC-214-BZ2-8

I-HCC-214-82-B

1-MCC-2i4-B2-B

1-MCC-214-82-0

2-MCC-214-62-B

-ý
VA

-'T
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ATTACHMENT FIR103C -CALC NO. WPSEVAR9001006

REG GUIDE 1.75 ASSOCIATED CIRCUITS AND APPENDIX R ANALYSIS

APPENDIX B8 DRAWING LIST

DRAWING SHEET REV.

35N713 1 1
35N713 2 1
35W733 1 C

35W733 2 J
35W733 3 M

35W733 4 F
45B1755 13A C

4551761 5F B
4551761 6F B
4581762 2E 8

4551762 3E B
4551762 3F B

45B1762 SE B

4551763 5F B

4581764 3F a

4551770 2F E
4551770 8F D
4581771 12E 0
4551771 2D D
45B1771 3D D
4581771 3E D
4581771 4E D
4581771 4F D
4551771 3F C
4581771 5E C
45B1771 5F C
4551771 6E C
4581771 6F C
4581771 7E C
4581771 8B C
4552761 5F C

45B2762 3E C

45B2762 3F C

4582763 5F D

4552764 3E D

4552764 3F C

4552T70 7D C

45827"70 8F D
4582770 4F E

4582T70 2F C

4582T70 12E 8

4582771 6F D
4582771 '2D C

45B27'71 2E C
4582771 30 D
4582771 3E 0
4582771 4E D
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4582771

4562771

45B2771

4582771

4562771
4582771

4562771

4562771

4562772

458774

458774

45B775

456775

456775

458776

456776

456776

458787

85787

*N 1620

~5N1 635
45N1635
45W1 620

45W1620

45 W1673

45WI 748

45 W1748

45 W1755

45 W1755

45 W1755

45W1755

45Wi1756

45W1756

45Wi1756

45W1756

45Wi1761
45W1 762

45W1 763
45 W1764

45W1 771

45Wi1771

45 Wi773

45Wi1773

45W1 773

45W1 788

45W1 788
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45W2620

45W2748

45W2755

45W2756
45W2756
45W2756

45W2756

45W2756

45W2756
45W2761

45W2762

45W2763
45W2764

45W2770

4SW2771

45W2771

45W2771

45W2776

45W2773

45W731

ý4 5W731
45W732

45W732

45W732

45W732

45W733

45W733

45W733

45W733

45W733
45W743
45W743

45W743
45W743

45W743
45W743
45W744

45W744

45W744

45W744
45W744

45W744

45W744

45W746
4SW746
45W747
45W747
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45W749

45W749

45W749

45W749

45W751
45W751
45W751
45W751
45W751
45W751
45W751
45W751
45W751
45W751
45W751
45W751
45W755

45W755*
45W755

45W755

p5W756

45W756
45W756
45W756
45W756
45W756

.45W756
45W756
45W756
45W756
45W756
45W756
45W756023
45W760- 234
45W760- 234
45W760-234

4SW760-234

45W760- 234
45W760-234

45W760-678

45W76078

45W774

45WT74

45W775

45W775

45W775
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45WT76

45W782

45W782

45W786

45W786

45W786

45W787

45W798

45W799

55W1300
93-8087-26
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APPENDIX C,

Skids walked down that have the following conditions;

1. Short length of conduit.

2. Conduit completely visible.

3. No 1E cable or conduit in vicinity.

UNIT HEATER
UNIT HEATER
UNIT HEATER
DUCT HEATER
DUCT HEATER
UI SHIELD BLDG
DUCT HEATER
UNIT HEATER
UNIT HEATER
DUCT HEATER
CRD ROOM A/C
CRUE ROOM A/C
UNIT HEATER
UNIT HEATER
UNIT HEATER
UNIT HEATER
UNIT HEATER
HEATER
DUCT HEATER
DUCT HEATER
DUCT HEATER

RAD MON RM A/C

0-HTR-30-483
0-HTR-30-484
0-HTR-30-485
0-HTR-31-72
0-HTR-31-83

1-ACU-31-IRS
1-HTR-30-BRB
1-HTR-30-47 1
1-HTR-30-472
1-HTR-31-87
1-MTR-30-CRB
1-MTR-30-CRB
2-HTR-30-473
2-HTR-30-474
2-HTR-30-475
2-HTR-3 0-476
2-HTR-30-477
2-HTR-30-478
2-HTR-31-89
2-HTR-31-BRB
2-HTR-31-DlA
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1.0 PURPOSE & SCOPE

1.1 Purpose

The purpose of this attachment-is to evaluate and *support the
modifications to be implemented under DCN 14-19412-A.

The modifications involve the installation of additional fuses
l-FU-275-R71/R5, R6 & l-FUJ-275-R70/R5, R6 to the 250V DC Turbine
Trip Circuits to achieve fire safe shutdown separation of control
building and auxiliary building cabling.

No other Baseline Calculations are impacted by this DCN, an
additional calculation WBPE0479207002 "Branch Circuit Protection" is
required to support this DCN.'

This attachment also documents the roll-up of mini-calculation
WBPE0479104004 (DCN 14-14120-A).

Description of DCN 14-14120-A:

As per WBP89O29lPER, the following fuses must be selected to have a
voltage rating equal to or greater than the source voltage (250V DC)
and a current rating capable of protecting the cable from
experiencing insulation damage during a short circuit.

Fuse identification numbers: 0-FU-290"-12571F1-A, F2-A, /F3-A, and /F4-A
0-FU-290-1264/Fl-B, F2-B, /F3-B, and /F4-B
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1.2 Scope

This attachment evaluates and verifies that the
adequate and meets the guidelines applicable to
Calculation.

Cables 1G222A & 1G217B shall be fused (Bussman-n
A iso *lation box of Relay Panel 1-R-71 and train
Relay Panel 1-R-70 respectively.

proposed design is
the Baseline

MIS-5D.C.) at train
B isolation box of

2.0 CRITERIA

2.1 The nev 5A fuses must be able to coordinate with the 15A fuses,
existing upstream.

2.2 The circuits will be considered adequately protected by a single
fuse if the cables are prevented from reaching thermal damage.

3.0 APPLICABLE CODES AND STANDARDS

See Section 3.0 of the Baseline Calculation.

4.0 ASSUMPTIONS

None

5.0 REFERENCES

5.1 DCN M4-19412-A

5.2 Calculation No. WBPE0479207002.

5.3 Calculation No. WBPEVAR89O7005.

5.4 DCN M-14120-A

5.5 Electrical Design Stadard DS-E8.l.l, Substitution Standard for
Low-Voltage Power and Control Fuses (600 Volts or Less), R7.

5.6 TVA DWG. 1-45W709-1, RO.

5.7 Watts Bar Nuclear Plant Cable Routing System, System ID Y9898,
Version 6.

5.8 Departmental Guidelines for Electrical Mini-Calculation Roll-Up.,
ELEC-004, Dated 4/30/91.

5.9 Calculation No. WBN EEB-MS-TI08-0008.
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6.0 DESIGN INPUT DATA

6.1 The 15A fuses are identified as Gould Shawmut, type TRS-15R, 600VAC,
200KAIC (Ref. 5.4). Same fuses are also rated for 300VDC, 20KAIC
(Ref. 5.5). For characteristic curve, see Ref. 5.9.

6.2 The 5A fuses are identified as Bussmann, type MIS-5D.C, 300 VDC,
20KAIC and for characteristic curve, see reference 5.3.

6.3 Cables: 1G201B*, 1G221A*, 2G201B*, 2G221A*, 1G222A** & G217B** are
all l2AWG.

*Ref. 5.4, 5.6 and 5.7
**Ref. 5.1

KAIC = 1000 Amp Interrupting Capacity
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7.0 COMPUTATION/ANALYS IS

7.1 Fuses coordination-has been shown in Appendix A. Bus~smann MIS-5D.C
coordinates with Shawmut TRS-15R.

7.2 Coordination curves in Appendix A demonstrate the adequacy of cable
protection (#12, 90*C; #12, 75*C).

7.3 As per Section 6.1 of the Baseline Calculation, no conductor smaller

than #14 AWG is permitted.

8.0 SUMMARY OF RESULTS

8.1 The results of this analysis is that the added 5A fuses will
coordinate with the upstream 15A fuses and will protect the
conductors in circuit.'

8.2 The thermal damage curves (Appendix A) indicate that regardless of
the insulation class (750C or 900C) the #12 cables are protected
against thermal damage.

9!0 CONCLUSION

The added fuses serve as fire safe shutdown separation devices, provide
adequate conductor protection against thermal damage and coordinate with
the upstream fuses.

10.0 APPENDICES

Appendix A -Fuses Coordination
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