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PURPBOSE

The purpose of this calculation is to show that the addition of a fire
protective coating (Thermo-Lag 330-1(for 1hr) and Thexrmo-Lag 330-1 w/layer
of Thermo-Lag 770-1(for 3hr)) to the conduits, boxes and cable trays for
those cables requiring fire protection in a plant area does not reduce the
allowable ampacity to a level lower than the actual ampacity of each
cable. In addition, this calculation also shows that the addition of a
fire protective coating(Thermo-Lag 330-1 w/layer of Thermo-Lag 770-1) to
intervening conduits does not reducé the allowable ampacity to a level
lower than the actual ampacity of each cable. The addition of the new fire
protective coating is required to address the NRC generic letter 92-08,
"Thermo-Lag 330-1 Fire Barriexrs". .

REFERENCES

Calculation JPN-PTN-BFJM-96-005, Rev. 0, Fire Barriexr Ampacity Correction
Factors - Bxtrapolation of Test Results for 3 Hour Barrier

Calculation PTN-BFJE-93-001, Rev. 0, Ampacity Derating Response to NRC GL
92-08 for Cables Routed in Conduit and Tray with Thermo-Lag 330-1 Fire
Barrier System Coating

FPL Document 5610-E-2000, Turkey Point Plant - Units 3 & 4, Appendix R
Essential Cable List, Revision 10, Dated July 1996

<

Turkey Point Units 3' and 4, Updated Final Safety Analysis Report (UFSAR)
Revigion 13, dated October 1996

Omega Point Lab Test Reports # 12340-94583, 95165, 95168, 95246,
Electrical Test to Determine the Ampacity Derating of a Protective
Envelope for Class 1E Electrical Conduits

NRC Generic Letter 92-08, Thermo-lag 330-1 Fire Barriers, Dated 127/17/92

Turkey Point Units 3 and 4, Technical Specifications, Amendments 191/185,
effective September 26, 1996

5610-BR-305, Rev. 44, Cable and Raceway Schedule
Calculation EC-096, Rev. 1, Cable Ampacity and Voltage Drop Calculation

Calculation 5177-EF-01, Rev. 2, Cable Ampacity in Duct Bank, Maintained
Space Tray, Conduit and PFree Air

Calculation 5177-EF-15, Rev. 1, Cable Ampacity Verifications for Cables
Installed in 1 Hour Thermo-Lag 330-1 Covered Conduits (Unit 4 and Common)
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2.12

2.27

~

FPL Letter JPNS-PTN-92-0882, T. P. Heisterman to A. T. Zielonka, Thermo-
Lag 330 Inspection/Walkdown, dated 8/14/92

-

5613-E-417, Revision 1, Penetrations T3Cii, T3C21, T3C31

Vendor Manual AAS50, Rev. 3, Instruction & Operating Manual - 400 Amp
Battery Chaxrger )

5613-E-675, Rev. 3, Vital Inverter Loadings

Standard IEBE/ICEA S-135-1-62/P-46-426, Power Cable Ampacities - Copperxr
Conductors, 1962

x

‘Bechtel ‘Calculation 5177-EF-09, Revision 1, Dated November 10, 1989

Calculation EC-138, Rev. 4, Switchgear, Load Center and MCC Load Study

Calculation EC-136, Rev. 4, Existing Stationary Battery Cell Sizing and
Voltage Drop Calculation

Calculation_lC-TP.OOll, Rev. 0, EDG 125 VDC Load Calculation
Thermal Science, Incorporated (TSI) Technical Note 11781, Rev. §

Industrial Testing. Laboratories (ITL) Report No. 84-10-5, Dated October
1984, ‘ :

Bechtel Calculation.5177-265-EF-25, Rev. 1, Dated November 10, 1989

Calculation 5177-462-E-03, Rev. 1, Station Batteries Loading Study

5613-B-11, Sh. 1, Rev. 9, Single Line Diagram Blectrical 125V DC and 120V
Ingtrument AC

5613-B-12, Rev. 4, Single Line Diagram Electrical 125V DC and 120V
Ingtrument AC

5614-B-11, Sh. 1, Rev. 5, Single Line Diagram Blectrical 125V DC and 120V
Ingtrument AC

2o
~mg .

5&':&"-3-12, Rev. 5, Single Line Diagram Blectrical 125V DC and 120V
Instrument AC

MN-3.21 Specification, Rev. 5, Installation and Inspection Guidelines for
Thermo-Lag Fire Barrier Material

Engineering Evaluation JPN-PTN-SEEP-96-011, Rev. 0, Bngineering Evaluation
for Review of Ampacity Ratings for Power Cables in Conduits and Trays with

Thermo-Lag 330-1 covering
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2.35

~

OMEGA POINT LAB Test Reports #11960-97337 & 97338, Ampacity Derating of
Cables Enclosed in Conduit with Thermo-Lag 330-1/770-1 Upgrade Electrical
Raceway Fire Barrier System (ERFBS)

Calculation PTN-BFJIM-96-028, Rev. 0, Firé‘Barrier Ampacity Coxrection

Factors for T-Lag 330-1/770-1 Assemblies

FPL Letter L-95-301, "Additional Information - Generic Letter 92-08,
Thermo-Lag 330-1 Fire Barriers", dated November 16, 13895

5610-E-303, Sh. 120, Rev. 2, Panel Schedule

S610-E-56A, Rev. 1, Race;ay Protectioén Wrap El. 18/-0" Arxea 20
5610-E-61A, Rev.‘4, Raceway Protection Wrap El. 18/-0" Area 18
5610-E-67A, Rev. 1, Raceway Protection Wrap Bl. 10’-0" & Below Area 9 & 10
5610-E-100A, Rev, 2, Raceway Protection Wrap Bl. 14’-0" Axea 5
5610-E-101A, Rev. 3, Raceway Protection Wrap Rl. 30’-6" Area S
5610-E-107A, Rev. 1, Raceway Protection Wrap El. 14’-0" Area 11
5610-E-108A, Rev. 1, Raceway Protection Wrap El. 30’-6" Axea 11
5610-E-110A, Rev. 1, R§ceway Protection Wrap Bl.'14'-0" Area 12
5610-E~119A, Rev. S, Raceway Protection Wrap El. 18'-0; Axea 8
5610-B-124A, Rev. 2, Raceway Protection Wrap El. 18/-0" Area 14
5610-E-127A, Rev. 3, Racew;y Protection Wrap Bi. 18/-0" Area 10
5610-B-128A, Rev. 2, Raceway Protection Wrap El. 36'-0" Area 16
5610-BE-131A, Rev. 3, Raceway Protection ﬁrap All Elev. Area 24
5610-B-133A, Rev. 6, Raceway Protection Wrap All Elev. Axea 17
56&0-8-135A, Rev. 4, Raceway Protection Wrap El. 42’-0" Area 8
5610-8;150A, Rev. 4, Raceway Protection Wrap El. 18’-0" Area 1
5610-B-151A, Rev. 3, Raceway Protection Wrag Bl. 30'-0" & 31’-0" Area 1
5610-E-154A, Rev. 3, Raceway Protection Wrap Rl. 30’-0" Area 2
S610-E-160A, Rev. 4, Raceway Protection Wrap El. 18’-0" Area 3

5610-E-161A, Rev. 4, Raceway Protection Wrap El. 30’/-0" Area 3
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2.55

2.56

2.57

5610-E-183A,,. Rev. 1, Raceway Protection Wrap Intake Struct. Area 23
S610-E-626A, Rev. 0, Raceway Protection Wrap North of U3 Tuxb. Bldg.

5610-E-629A, Rev. 0, Raceway Protection Wrap North of U3 Turb. Bldg.
Auxiliary Power Upgrade

5610-E-791A, Rev. 2, Raceway Protection Wrap Axrea 16 Above El. 58‘-0"

PC/M 96-014, Rev. 0, Thermo-Lag Overlay Upgrades for Indoor Fire Zones

METHODOLOGY

This calculation is prepared to evaluate the ampacity rating of power
cables in conduits, boxes and cable trays with Thermo-Lag 330-1 (for 1ihr)
and with Thermo-Lag 330-1 w/layer of Thermo-Lag 770-1 (for 3hr) fire
barrier coverings. The population of power cables to be evaluated was
determined from an engineering walkdown({Attachment 1) of electrical
raceway components required to be protected from the effects of a design

basis fire event .and a review of layout drawings(Ref. 2.35-2.58). In

addition the engineering walkdown also identified intervening
raceways (Attachment 1) which required to be wrapped(only for portions of
raceway) due to plant conditions which impacted the implementation of the
required fire barrier material installation in accordance with
specification MN-3.21(Ref. 2.29).

Ampacity correcticon factors for 1 hour and 3 hour Thermo-Lag as determined
in Calculations PTN-BFIM-96-005 (Ref. 2.1) and PTN-BFIM-96-028 (R_ef.2.32)
will be used in this calculation. The Ampacity correction factors
determined in Calculations PTN-BFIM-96-005 and PTN-BFJM-96-028 are based
on testing of Thermo-Lag wrapped raceways performed at Omega Point
Laboratories for Texas Utilities Comanche Peak Plant (Ref. 2.5) and for
Tennessee Valley Authority Nuclear Plants (Ref. 2.31).

TION B

4.1 Fire protection coatings used £for circuits included in this

calculation are the Thermo Science, Inc. (TSI) Thermo-Lag 330-1(for .

ihr) and Thermo-Lag 330-1 w/layer of Thermo-Lag 770-1(for 3hr) Fire
Barrier System (fire wxap).

4.2 The scope of this calculation applies to conduit, boxes and tray
sections inside and outside containment. For cables inside
containment, the ambient air temperature is assumed to be 50 °C.
Outside containment, the ambient temperature is assumed to be 40 °C.

4.3 Contxol and Instrumentation cables are not included in this
evaluation because ampacity derating is not of concern for these
types of service.
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l REF. ~

4.4 Thig calculation does not sgize dny new cables. Evaluations
performed within this calculation use data and tables from the
referenced ‘calculations as noted.

4.5 Note that for cable sizing purposes, ampacity is only one factor,
along with circuit voltage drop at normal and degraded grid voltage
and cable short circuit fault withstand capability. Additionally,
cable sizing used ‘standard’ cable sizes which were cables that were
already available on site that were as large or larger than the
designed cable required.

4.6 Note where conduits are fire wrapped in a banked configuration, it
is assumed that the spacing of the conduits is such that the cable
ampacity must be corrected for conduit grouping.

5.0. CALCULATION
5.1. Ampacity Rating for Cables in Wrapped Conduit

Table 1 lists all Thermo-Lag 330-1(for 1hr) wrapped conduits, identified
in Attachmént 1, containing power cables. Table 2 lists all Thermo-Lag
330-1 w/layex of Thermo-Lag 770-1(for 3hr) wrapped conduits, identified in

Attachment 1, containing power cables. Table 3 lists all Thermo-Lag 330-1

w/layer of Thermo-Lag 770-1(for 3Hr) intervening conduits, identified in
Attachment 1, containing power cables. The population of power cables to
be evaluated is based on electrical raceways and intervening raceways
required to be wrapped per Attachment 1. Power cables included in the
raceways were determined by review of the Cable and Raceway Schedule
(CARS) 5610-E-305 (Ref. 2.8). The installed power cables, cable conductor
sizes and the number of conductors per cable were determined from CARS.
Conductor resistances were determined from Calculation EC-096, Section
7.2.2 (Ref. 2.9). Load currents were determined from the 1listed

references in Tables 1, 2 & 3.

Operating heat loads (watts per foot) for the cables were calculated as
follows:

watts/ft =(# of Conductors) (2 per 1000 £t) (Load Current)2/1000

The ampacities for 90°'C rated cables were determined from Calculations
5177-BF-01 (Ref. 2.10) "Cable Ampacity in Duct Bank, Maintained Space
Tray, Conduit and Free Air" and EC-096 (Ref. 2.9) "Cable Ampacity and
Voltage Drop Calculations." Power cables procured to Specifications 5610-
E-11 and 5610-E-13 have a maximum rated conductor temperature of 85°C.
The ampacities for these cables were adjusted for rated temperature using
the following formula from IEEE/ICEA Standard $-135-1-62/P-46-426 (Ref.

2.16):

MAS-4 .JPN ' FORM 83 Rev. 6/94
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REF. -
1/2
'I'c’ - Ty’ - DELTA TD’ 234.5 + Tc
I’ = X amperes
"1 T¢ - T, - DELTA TD ° 234.5 + T’
Where:
I = The 90°C cable ampacity (Ref. 2.10)
Ta = 90°C
Ty = 40°'C
DELTA TD = 0.15°'C, (4/0 AWG, 8KV Cable)
= 0°C, (350 MCM, 600V Cable)
= 0°C, (750 MCM, 600V Cable)
I’ = The 85°C cable ampacity
T’ = 8s'C
T, = 40°'C
'DELTA TD’ = 0.15°'C, (4/0 AWG, 8KV Cable) -
= 0°C, (350 MCM, 600V Cable)
= 0'4C, (750 MCM, 600V Cable)
) Therefore, the conductor temperature rating correction factors for 85°'C
cables axre as follow: )
0.956 (4/0 AWG Cable)
0.956 (350 MCM Cable)
0.956 (750 MCM Cable)
Cable ampacities were derated when the number of conductors in:the conduit
exceeded three. The following ampacity correction factors were taken from
Attachment 5 of Calculation 5177-BF-15 (Ref. 2.11) "Ampacity Verification
for Cables Installed in 1 Hour Thermo-lag 330-1 covered conduits (Unit 4
and Common).: "
Total Number Ampacity
of Conductorsg Correction Factor
3 1.00
4 - 6 0.80
7 =~ 9 0.70
10 - 24 0.70
Where conduits are fire wrapped in a banked configuration, it is assumed
that the spacing of the conduits is such that the cable ampacity must be
corrected for conduit grouping. Conduit sections which are not wrapped in
a banked configuration are not considered to be grouped. Banked conduit
section configurations were identified by field walkdowns (Ref. 2.12).
The following ampacity correction factors were taken from Attachment 5 of
Calculation: 5177-EF-15 (Ref. 2.11) "Ampacity Verification for Cables
Installed in 1 Hour Thermo-lag 330-1 covered conduits (Unit 4 and
Common) : ®
MAS-4.JPR FORM 83 Rev, 6/94
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e

Number of Conduits .

in Group with Ampacity

Powexr Cables Correction Factor
2 0.94

3 0.91

4 0.88

S 0.87

6 0.86

Electrical raceways (301920, 4J1760 and 4J2096) sections protected with 1-
1/4" (Nominal) thickness Thermo-Lag 330-1 material and designated as
requiring a 1 hour rated fire barrier will receive an additional wixe mesh
stress for support, per Fire Protection Evaluation Records attached to
PC/M 96-014 (Ref. 2.59). The ampacity correction factor for the above fire
barrier .asgembly was congervatively selected by using the correction
factor for the conduits wrapped with Thermo-Lag 330-1 w/layer of Thermo-
Lag 770-1 in a banked configquration from Calculation PTN-BFIM-96-~028 (Ref,
2.32) r"Fire_ Barrier Ampacity Correction Factors for T-Lag 330-1/770-1
Assembliesg: ™

Wrapped Ampacity
‘Confiquration Correction Factor
1 Hr Wrapped(1-1/4" 0.74

Thickness) Single Conduit

Electrical raceways(éd’l712 and 3J1777) gections protected with
5/8" (Nominal) thickness Thermo-Lag 330-1 material and designated as
requiring a 1 hour rated fire barrier will receive an additional
3/8"(Nominal) thickness Thermo-Lag 330-1 material overlay along conduit

runs, per Fire Protection Evaluation Records attached to PC/M 96-014 (Ref.

2.59) . The ampacity correction factor for the above fire barrier assembly
was conservatively selected by using the correction factor for the
conduits wrapped with 1-1/4" (Nominal) Thermo-Lag 330-1 in a single conduit
configuration from Calculation PTN-BFIM-96-005. (Ref. 2.1) "Pire Barrier
Ampacity Correction Factors - Extrapolation of Test Results for 3 Hour
Barriex:" '

»

Wrapped Ampacity
Confiquration Correction Factor
1 Hr Wrapped(5/8* 0.80

Thickness) Single Conduit

MAS-4.JPN
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o

Rated cable ampacities in conduit were calculated ag follows:

'Rated Amps = (Cable Amp.)(Temp. Corr. Fact.)(# of Cond. Corr.

Fact.) (Conduit Group. Corr. Fact.) (T-Lag Corr. Fact.)

Maximum heat loads (watts per foot) for the cables were calculated ag
follows:

Watts/ft = .(# of Conductors) (Q per 1000 ft)(Rated Current)2/1000

The percentage cable loading between rated ampacity and actual load
current wag calculated as follows:

¥ Cable Loading = 100{(Load Current)/(Rated Améacity)

The ampacities of cables in conduits wrapped with Thermo-Lag 330-1 w/layer
of Thermo-Lag 770-1(for 3hr) fire barrier material were corrected using
the following factors taken from Calculation PTN-BFIM-96-028 (Ref. 2.32)
"Fire Barrier Ampacity Correction Factors for T-Lag 330-1/770-1
Asgemblies:”

Wrapped Ampacity .
Configquration. Correction Factor
3 Hr Wrapped 0.82

Single Conduit(<4")

3 Hr Wrapped 0.74
Banked Conduit

Rated cable ampacities in conduit were calculated as follows:

Rated Amps = (Cable Amp.) (Temp. Corr. Fact.)(#f of' Cond. Corx.
Fact.) (Conduit Group. Corr. Fact.) (T-Lag Corr. Fact.)

Maximum heat loads (watts per foot) for the cables were calculated as
follows:

.

Watts/ft = (# of Conductors) (2 per 1000 ft) (Rated Current)2/1000

The percentage cable loading between rated ampacity and actual 1load
current was calculated as follows:

¥ Cable Loading = 100(Load Current)/(Rated Ampacity)

The following conduits which were listed in Attachment 1 contain control,
indication, instrumentation -and spare cables:

MAS-4.JPN
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REF.

NDUIT NDUIT. CONDUITS
3A1096 3K1284 471648
84-857 3K1814 471649
3/4" EMT 331330 4F1366
3/4" to Alarm 1-1 3J1336 431482
3F1328 3K1787 431507
3K1818 3K1810 » 401669
3K1286 4F1326 3F1376
3K1285 4F1098 3/4" Control
3J1644 4K1451 1-1/2" CNTL(4J1702)
3J-753 431781 1" CNTL(4F1003)
3A1171 4F1382 . 3/4" Light

In addition, conduit 3J1611 is embedded in wall and therefore the cables
in this conduit are not required to be derated.

A review of the Cable and Raceway Schedule (CARS) 5610-E-305(Ref. 2.8)
determined that all of the cables routed in the above listed conduits are
either control, indication, instrumentation, space heater or spare cables
which do not need to be evaluated for derating(Section 4.3).

5.2 i ing Meth 1 r 1le in Wr Tx

The population of power cables to be evaluated was determined from an
engineering walkdown(Attachment 1) of electrical raceway components
required to be protected from the effects of a design basis fire event. In
addition the engineering walkdown also identified intervening
raceways (Attachment 1) which required to be wrapped(only for portions of
raceway) due to plant conditions which impacted the implementation of the
required fire barrier material installation in accordance with
specification MN-3.21(Ref. 2.29). This walkdown only identified one tray
section 3KFT10 (West Penetration Room) which required to be wrapped with
Thermo-Lag 330-1 w/layer of Thermo-Lag 770-1(for 3Hr). A review of the
Cable and Raceway Schedule (CARS) 5610-E-305 (Ref. 2.8) determined that
all of the cables 'in this tray were either control, indication or
instrumentation cables which have a negligible effect and are not
included.

The ampacities of cables in trays wrapped with Thermo-Lag 330-1(for 1 Hr)
fire barrier material wexe corrected using the following factors taken
from Calculation PIN-BFJM-96-005 (Ref, 2.1) "Fire Barrier Ampacity
Correction Factors - Extrapolation of Test Results for 3 Hour Barrier:"

14

Wrapped Ampacity

nfiqurati Correction Factor .
1 Hx Wrapped 0.69
Cable Tray

The ampacities-of cables in trays wrapped with Thermo-Lag 330-1 w/layer of
Thermo-Lag 770-1(for 3 Hr) fire barrier material were corrected using the

MAS-4 .JPN
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following factors taken from Calculation PTN-BFJM-96-028 (Ref. 2.32) "Fire
Barrier Ampacity Correction Factors for T-Lag 330-1/770-1 Assemblieg:”

Wrapped Ampacity
nfi 3 X ion F

3 Hr Wrapped 0.52

Cable Tray

Maximum watts per fcot and percent -cable loading were calculated as
previously discussed above for conduits.

5.3 Ampacity Rating Methodology for Cableg in Wrapped Boxes

Table 4 lists all Thermo-Lag 330-1(for 1hr) and Thermo-Lag 330-1 w/layer
of Thermo-Lag 770-1(for 3hr) wrapped pull boxes, terminal boxes and
junction boxes, identified in Attachment 1, containing power cables. The
population of power cables to be evaluated was determined from an
engineering walkdown (Attachment 1) of electrxical raceway components
required to be protected from the effects of a design basis fire event.
Power cables located in the conduits ‘were determined by review of the
Cable and Raceway Schedule (CARS) 5610-E-305 (Ref. 2.8). The installed
power cables, cable conductor gizes and the number of conductors per cable
were determined from CARS. Contxrol cables and gpares have a negligible
effect and are not included. Conductor resistances were determined from
Calculation EC-096 (Ref. 2.9). Load currents were determined from the

listed references in Table 4. ,

The ampacities for 90°'C rated cables were determined from Calculations’
5177-EFP-01 (Ref. 2.10) "Cable Ampacity in Duct Bank, Maintained Space
Tray, Conduit and Free Air" and EC-096 (Ref, 2.9) "Cable Ampacity and
Voltage Drop Calculations.” Power cables procured to Bechtel
Specifications 5610-B-11 and 5610-E-13 have a maximum rated conductor
temperature of 85°C. Boxes were not included in the above calculations,
therefore the ampacity for cable tray are applied to the wrapped boxes.
The application of the cable tray ampacity to boxes has been determined to
be valid based on the geometric similarity. Boxes are not expected to be
as heavily loaded as the tested cable tray due to the shape of the boxes
and- the, spacing between cables. .
The: ampacities of cables in boxes wrapped with Thermo-lLag 330-1 w/layer of
Thermo-Lag 770-1(for 3 Hr) fire barrier material were corrected using the!
following factors taken from Calculation PTNR-BFIM-96-028 (Ref. 2.32) "Fire
Barrier Ampacity Correction Factors for T-Lag 330-1/770-1 Agsemblies:"

MAS-4 .JPN
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Wrapped Ampacity
Configuration Corregtion Factor
3 Hr Wrapped 0.70

Boxes

The following boxes which were listed in Attachment 1 contain control,
indication, instrumentation and spare cables:

BOXES
PB3711 -

PB3836
TB3117

A review of the Cable and Raceway Schedule (CARS) 5610-BE-305(Ref. 2.8)
determined that all of the cables routed in the above listed boxes were
either control, indication, instrumentation or spare cables which have a
negligible effect and are not included in this calculation.

5.4 _Individual ‘Cage Study Calculations

The following circuits have not been specifically identified in previous
calculations but will affect essential equipment in the PTN Safe Shutdown
Analysis. ’

5.4.1, The Engineering walkdown (Attachment 1) of electrical raceway
components required to be protected from the effects of a
design basis fire event identified conduit 3K1814, located in
the West Penetration Room, as requiring to be wrapped with
Thermo-Lag 330-1 w/layer of Thermo-Lag ,770-1(for 3hr). The
safe shutdown cable(3V455C/G) in conduit 3K1814 exits the
conduit and is routed in free air to Penetration T3Cll. In
order to protect this cable in this area from the effects of
a design basis fire and because of space limitations around
the penetration T3C11 (cable congestion) it was determined that
a box will be mounted around the penetration T3Cll and will be
wrapped with Thermo-Lag 330-1 w/layer of Thermo-Lag 770-1.
This wrap will also include portions of cable tray 3KFT10
which runs directly below the Penetration T3Cll. The cables
for cable tray 3KFT10 were reviewed in Section 5.2 of this
calculation. A review of the Cable and Raceway Schedule (CARS)
5610-B-30S5(Ref. 2.8) and drawing 5613-B-417, "Penetrations
T3C11, T3C21, T3C31", (Ref. 2.13) determined that all of the
cables connected to Penetration T3Cll wexe either control or
instrumentation cables which have a negligible effect and are
not included.
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REQULTS

The following tables include the results of the individual calculations
prepared in Sections 5.1, 5.2, and 5.3 above.
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AMPACITY DERATING FOR CABLES R‘ CONDUAT WRAPPED WITH THERMO-LAG 330-1

1) 16-TP-0011, REV. O(REFERENCE 2.201

7) B1T7462603, REV. WREFERENCE220)

3 B813£-11, SH. 1, REV. €; |~ 75KVALI2KY - 62EAIREFERENCE 2.26)
4) PTHBFJE-83.001, REV. OREFERENCE 2.2

PTN-BFSE-96-808, REV. §

TABLE 1

SHEET X0. 1§
CABLE | RACEWAY COND. CABLE CABLE| LOAD| toAD] OPER cABLEl TEMP]| conp.| GRPING] TLAG] RATED] MAX] % CABLE
sctl sual wust | we]  sze] scomp| SuZE] resiissy} AMPS|Souca] WET} AMPACITY] C.F] C.F c.e!  ckl amrs]  wrrl toabing
.300104) C P] Az}l 3] 2uel 2. o02110] 2380 4] 02330 130} ] 2 1|l oso] 7280] 2ul 3218
300131 o] ] "3l 2ue) 4] 03380f  1.00 2| 00007 ] 1 K] 1} 080 ~ 8432 198] .. 184
ao0147] Pl 3ne] o 3] 2wl  of 0.1330] 1540 4] o083} 176 1 a 1| o080 10024 28) 15.38
300147 o] g 1 3l 2uel o] 01330] 1540 4] .0.0831 179 1 K] 1] o080] 1004 287 153

- - I - -
ol Al st 3]  2uc] o] 0.1380] 8250 3] 1.0825 179} 1 8 1] oeo] 11458 35) 5459
30) Pl anwImpe 3]  2-uc] oooo]  00838] 07.00 2] 1.2088 218 1 8 1| oso] 192 438 ®As2
302328] Rl angn] 1 3 2c] oo} o0.4100] . 300 1] 0.0020 204 1 J 11 024 10587 248 284
302328] 5] 3U1920] 3 26l o0l 01100 3.0 1} 0.0020] 204 1 3 1] 074] 10587 248 "2.84
a0z7328] p| asen] 1] 3] 2] o] 0.133%0] 1415 4] 0.05%3- 178 1 K] | o] o272 2.29 15.28
302328] RAL] 3aneeo] 1 3 2¢] o00] ot100] 300 1] 0.0020 204 1 Kl 1] ol 10882 248 284
s0232¢e] ¢} asves] 1 3l  2mc] ol 01330 1.5 4] 0053 178 1 8 1 on] wsm 2.89 13.35
.302328] RAL| 4d1760] 1 3l 2ae] o] 01330] 1416 4] 0053 170] 1 8 1| o] 10507 269 1335
400104] 0] 401780] 1 3] 2] 8] o0s30] 2400 4] 08152 75 1 3 1| 0] 4440 2.1 54.05
400104] R| 4J2008] 1 3l . 2] 4] 03380 2400 4} 03911 130 1 1 tl om] 820 en 24.95
]
LOAD AMPS SQURCE
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. ‘ AMPACITY DERAYING FOR CABLES ROUTED [N CONDUIT WRAPPED WITH THERMO-LAG 330-1 WLAYER THERMOLAG78-1 PTNBFSEIS844, REV. 0
TASLE2
SHEET KO, 17
CABLE RACEWAY COXD. CABLE CABLE] (OAD] LOAD] OPER caple} Temp] conp| oaeiNc] TLRG] mATED]  max] %casiE
scy] sus] wom | wel  szE| scoun] SiZE| restisad] AMPS|Sowce] wWET] AMPACYY] CF]l CF c.r] cF] amrsl  wrr| toanig
380112 1]  aas] 3l 4] 3ue] ol o0o224] 20000 5| 28880 58] .95 1 84 J4 30781 1083 5028
‘ » I
asot12f 2] a2l 3 Al aucl o] 00224] 200.00 5| 26880 58]  .958 1 84 J4 30781 10md 50.20
avo2] Al 3l 3l  2ue] o] o0.380] 8250 1] 10826 179} 1 2 £8 J4 8325 237 81.02
S| A] Wy S 3] 2uel ol  o0.1380] 6250 2| 10625 18] 1 8 83 A 3% 23] 87.02
-1 |
N NGRS R 3}  a2ue{ o} 0438 8250 3| 10626 78] 1 8 i . 4] 10597 305 59.8
f05] Al ) 3 3l 2ue] o] o0.4380] 6250 4] 1.0875 178 1 8l 1 . ise 305 58,88
.i 300108]  A] 4F1380] 3 2] 24c]  of 04330 100 5| 0.0003 179 1 8 1 82| 14 381 085
i 300108] A] 4F1360] 3i 28 0 2] o] 0ax0] 100 5| 0.0003 178 1 8 820 1142 387 085
L 4vo2] oa] 44803 3 al 2] o] 01380 8260 3l 1.06% 118 1 k] 84 J4)  8Lig 207 nn
) . “4ros] Al 480} 3 3l  2ucl o] 01360 6250 4] 10025 176} y - 2 84 4] 6718 2000 . 1N
) 480814] Al adtres] 3 4]  auc] oooof 00620] 10450] S| 22572 . 218 1 1 1 82| 15057 528 85.49)
i 4p0t08] ¢l 4nzes] 3 4  2uc] of o04330] 100] 5 00003 178 1 k] 1 82| 10275 281 007
{ 400108] #] 4itre8] 3 4 2wl o 01330] 179] 5| 00842 178 1 2 1 82 10275 281 1731
4D0112] P 4nzes] 3 4 2] 2] o02110] 200 5] 0.0017 130 1 1 1 82 U8 235 268
400128] ~ R] 431788] 3] A4 2u] 2] o2110] 50.00 5] 10550 130 1 J 1 8] 148 235 80
480814] A} 4y1788] 3 41 3uc] oooo] o0.0838] 10450 5] 22672 278 1 3 1 82] 15957 5.28 85.49]
4g0024] P| 4J1768] 3 4 ac] 1w0]  14040] 283 5] 0.0201 36 1 J]. 1 82| 2088 1.80 12.73)
480639) P 4788 3 Al 1acl 1] t4040] 300 5| 0.0378 36 1 K] 1 8] 2088 180 1452
400108] P] 4s1780] 3 4 2wl o o0a330] 100 5| 0.0003 178 1 J ] 820 10275 281 0.9)
4po108] Pl 4di78e] 3 4  2uc] ol oa3s0] 127 6] 00842 178 1 K] 1 £} 10275 281 1731
4p0112]  p| 4s1288] 3 4 2] 2] ae2110] 200 s| 0.0017 130 1 g 1 82| . 7482 235 288
4p0128] R| 4nwg] 3 4 2l 2] o0210] 5000 5] 1.0850 130 1 ] 1 L 235 87.01
LOAD AMPS SOURCE

1) 5813E-11, SH. 1, REV. 8; § ~ 7.5XVAL12KV ~ B25AIREFERENCE 2.25)

2) 6813£-12, REV. 4; | = 7EKVALIZKY - B2SAREFERENCE 2.26)

3) 6614 £-11, SH. 1, REY. B; |~ 2.5KVAL12KV - 625 AREFERENCE 2.27)

4) 5014E-12, REV.5; 1~ 7.6KVAL12KY ~ 62.5AREFERENCE 2.28)

5) PTH-BFJE-63001, REV. O(REFERENCE2)  , | ’
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AMPACITY DERATING FOR CABLES ROUTED 1M INTERVENING CONDUIT WRAPPED WITH THERMO-LAG 330-1 W/ LAYER THERMOLAG 7701

PINBFSEM 4K, REV. 0

CABLE RACEWAY COND. CABLE CABLE| L0AD] oAD] OPER| .  cASLE] TEMp| coND| oreiNg] TiAG] mATED]  MAX] % caste
scf sus] wuM | wpl smE| scoun] SwE] resitoss] AMPS|Source] WET] AMPAGTY] cE| C.F c.fy cCF] amps]  wrr] Loaoing

385418  P| 3a1e38] 3 3] tae]l 10  14040] 359 2| 00543 3} 1 1 1| 08 2952 s 1218
3e6417] Pl aates] 3 3| tac] |  14040) 588 1} 0.1508} 38 Yy 3 1| og2] 20688 180 2864

| ,
385417)  P] aatess] 3 a3l wc] 1] 14040] 588 1} 0.1508 38 1 1 1]  o082] 2852 387, 2028
:-‘:-' 1 :] R -

o112l i s 4] 3uc] 760]  0.0224] 200.00 9] 26880 598  .058 1 ] o] 383 1063 50.28
3|0112] 2| 3ams2] 3 4 3ucl 750 0.0224] 200.00 9| 2.6880 58]  .958 1 84] o074 39187] 1083 50.28
w2l ] sl 3 3] 2.uc] oooo] oo0ssa) 8330]  14] 09562 218 8 88 074] 4483 289 5752

a02]  £] a3y g 3| . 2yc] oooo] o0.0689] 8330] 15] 06562 218 8 88] o] sl 2e8 51.52

w08l o] a1331] 3 al  vac]l 4] o3e0) 12020 1| ooen o 8 £8]  674] 5053 172 23.79

avo2] 3] 30 3 2l 2uc] 4] oa33se] 2400]  12) 0387 0 1 8 88 o7l s0s3] 1| a4

&vos} 3| aF14s] 3 2]  2ucl 4] o330] 2400] 13] 0381 97 1 ] 88 o] 5083 in 47.49)

a0s] €| ¥140] 3 2] 2uc] oooo]  o0ss8) e330] i8] 0562 278 ] 8 88]  074] 14483] 289 57152

avo7] Al 3Fi45] 3 2 2ue] ol 0.1380] 8250 8] 1.002 179 1 1 1| 082 14878 586] 4258

) 1

380835] A] 3J1808] 3 2 3uc] 2] o2130] esse] 17| 27485 130 1 1 88  o74] 8488 458] . 1744
avo2]l o] anen} 3 3l wvucl 4] 03380 1202 0.0971 9 1 k] | 082] 5588 2.08 2159

avos] o] aen] 3 3 1ac] 4] 03380] 1202 1} open 91 1 J 1] 082 588 208) 2158

402 o] 38} 3 3l  rue]l 4] 03380] 1202 21 0097 3] 1 R 1| o082] 5589 208 2158

4105 o] 3nenj 3 3] el 4] oasen] 1202] - 8] o.oom 9 1 J 1| 082] 6588 2.08 2158

snotos] Pl 3uws4] 3 2l 2uc] o]  0.380] 58.00 3] 0.6530 178} 1 1 1} o082 14828 580 38.15
400107] Pf 4fw33] 3 2] 2uel 2] o210] s0o0] 8] 1osso] . . 130 1 i 1| 082] 10680 480 T
400107 p] 4F1314] 3 2 2ucl 2] o2110] 5000 8| 1.0550 130 1 1 1} 074]  9e20 381] . 5188
480624] P 4F1378] 3 2] sac] o] 14040] 283 o 0.0201 38 1 8 1| o8] 2382 235 LU
480838] Pl 4F13%8] 3 2 1ae] 1] 1400 300 8] 00379} . k) 1 8 i 0] 28 151 12.70
«02] 8] 431808] 3 3f  2uc] ocoo] oo0ese) seo0]  12f 12700 218 1 8 84) oz 1sem| 330 62.08

4104l b 4u1e08] 3 3] 24ic] oooo] oo0ssgl 67.00] 2] 1.2888] 218 1 3 o] 074] 15420 230 62.70

380716 A} as8is] 3 3|  3uc] oooo] o0.06se] 11400]  10] 2.6883 218 1 1 1| 082 22188 104 50.01

|
400109] Al 4038 3 2] 2ue]l 2 02110 3318 9] 0.4840 130} 1 1 1| 082 10680 480 L
1 | |

TABLE3
SKEET XD, 10
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AMPACITY DERATING FOR CABLES ROUTED IN liTERVENl“IT WRAPPED WITH THERMO-LAG 330-1 W/ LAYER THERMO-LAG 7783

m-.m, REV.$ ‘

FPIRVE < CBa SV S

o

TABLE3
A SHEET NO. 19
CABLE RACEWAY | COND]  CABLE caste[ toan[ toan] orem cASLE] VEMP] coND] GRPING] TLAG] RATED] MAX| % CASLE
scu] sug| wom | We]  snEf #coNn] SIZE| recsiosw]| AMPS|Soucel wrT! awmeacryl ck] ck]  cE]l | ames]  wrrl woanine
400107 P adtes| 3 2l 2uel 2] 02110 5000] 8] 1.0550] 1% 1 1 1| os2] 10esa] 40| 4880
N 5 1 i . -
w03 P axies 3 3] 126] 0] 1.3500] 625] . 8| 0.1055 3 1 1 | o8 205 23] 21
AT
LOAD AMPS SOURCE ;

1) EC-138,REV. 4; | ~ SQRT(4.05°2 + 2.61" 2 46°SART3) - 6.98MREFERENCE 2.18)

2) EC-138, REV. 4; |- SORT(2.43°2 « 1.51°21{46°SART3) - J5AREFERENCE 2.18)

3 EC-139, REV. MREFERENCE 2.18) i
4) 5177-482:£:03, REV. 1REFERENCE 2.24)

B) 681311, SH. 1, REV. 9; 1 ~ 10.0KVAN.43°SQRT3)~ 12.02MREFERENCE 2.25)

6) 5813£-12, REV. 4; 1 - 7.5KVALI2KY - 825AREFERENCE 2.28)

7) 6814£-11, 84 1, REV.5; | = 10.0KVAXA8*SQRT3) ~ 12.02AREFERENCE 2.27)

8) 6814£-12, REV. 5; 1~ 10.0KVAX.48°SQRT3) - 12.02AIREFERENCE 2.26)

9 PTH-BEJE-83-001, REV, OREFERENCE 2.2)
109 VENDOR MANUAL AABSOREFERENCE 2.14)
11) 6813E12 REV. 4; 1 ~ 10.0KVAX48SART3) - 12.02AREFERENCE 2.26)

12) B813£-11, SH. 1, REV. 8; 80% OF BREAKER RATING{30A) ~ 24 AREFERENCE 2.25)

13) SB14£-12, REV. 5; 80% OF BREAKER RATING(30K) ~ - 24AIREFERENCE 2.28) !
14) 5813£-11, SH. 1, REV. ;[ ~ 10.0KVAL. 12KV - 83.3AREFERENCE 2.25)
16) 681411, SH. 1, REV. 6; 1 - 10.0KVAL12KV -~ 83.IAREFERENCE 227}

16) 6814£:12, REV. 5; 1 = T.5KVAL12KV ~ B2GAREFERENCE 2.26)
17) EC-138, REV. 4; 1= SORT(30.18°2 + 34.55- 2\ 48°SORT3) - 85.58 MREFERENCE 2.18) . .

wr







AMPACITY DERATING FOR CABLES ROUTED IN BOXEé WRAPPED WITH THERMO-LAG 330-1(FOR THR) AND

THERMO-LAG 330-1 WALAYER THERMO-LAG 770-1(FOR 3HR)

CABLE RACEWAY [T CABLE cABte] Loan| Loan] castE] TiAo] RATED] %CaABLE
. —scHEME] sus] aum | waap|  sizel sconp] suzE RESI1000'] AMPS]Source]  AMPE]  CF] AMPS] oD

380835]  A| PB3823 3l 24x2axsl  sac] 2 0.2130] 6558} .7 130 0.70] .81.00] 72.0440
3Y¥02]  A] 83823 3] 24x24x8] 2] 0 0.1380}. 82.50 2 178]  0.70] 125.30] 49.8803
avos]  af peas23] 3| 2ax2axs]  2a€) o0 0.1360] 62.50 3 179]  0.70] 125.30] 49.8803
4102]  A| pg4sis 3} 24x2ax8]  2ic] .o 0.1380] 62.50 4 179]  0.70] 125300 49.8803
4Y05] A pB4g1e 3| 24x24x8] 2.1l o 0.1360] 8250 5 1781 0.70] 125.30] 49.8803
400108 p| PB4ga? al 2axzo0xe] ~ 2ucl o 0.1330]  1.00 1 170] 070l 125.30] 0.7881
400108] | pg4ge? 3| zexaoxe] 21c] o 0.1330] 17.78 1 179]  070] 125.30] 14.1978
400107]  p| PB4say af 2axaoxs] — 2ue] 2 0.2110] 50.00 1 130]  0.70]  91.00] 54.8451
400112] P} Pa4ss? 3] zaxzoxe]l ~ 2uel 2 0.2110]  2.00 1 130 o70] o100l 2.1978
450824]  P| PB4say 3] 24x20x8 1-3¢] 10 1.4040]  3.83 1 380 o070l 2520 14.4048
480838 P| PB44s7 3| 24X20X8 1.3c] 10 14040] 3.3 1 38] o070] " 25.20] 144048
480814 A PB4sa7 3] z4x20xa] ~ 3-uc| oocod 0.0888] 104.50 W 278] o70] 1840 S53.8088]
400128 R[ PB488? 3| 2axzoxs|  zucl 2 0.2110] 50.00 1 130]  0.70] 61.00] 54.8451
302328] ¢ 187388 3 2axaaxiz] 2Ll o 0.1330] 38.00 8 179]  0.70] 125.30] 31.1253
302328] 0] 187388 3f2ax24x12] — 2c)l o0 .0.1330] 39.00 8 170]  0.70] 125.30] 31.1253

LOAD AMPS SOURCE

1)|PTN-BFJE-3.001, REV. XREFERENCE zz)

2|5613£-11, SH. 1, REV. 9 | = 7.5KVAL12KY = 62.5AIREFERENCE 2.25)

2581312 REV. 4; | = 7.5KVAL12KV ~ 82.5AIREFERENCE 2.26) .

4)|5814E-11, SH. 1, REV. 5: | = 7.5KVAL12KV - 62.5A(REFERENCE 2.27)

5)|5814£-12, REV. 5; | = 7.5KVAL12KV = 82.5AREFERENCE 2.26)

)[EC-138, REV. 4REFERENCE2.19) |

7IEC-139, REV. 4 | = SQRT(38.18°2 + 34.55° 248 SARTS) = 65.58AREFERENCE 2.18)

PTN-BFSE-98-006, REV. 0
TABLE 4
SHEET NQ.20
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CALCULATION KRO. PITN - BFSE - 96 - 006 REV. _0 SHEET RO. 21

®

Conclusion:

~

The original design selection of power cables for use at Turkey Point Nuclear
(PTN) 3 and 4 used conservatism created by the selection of cables using voltage
drop and short circuit withstand capability analysis .and then by evaluating worst
case scenarios for cable ampacity derating based on cables in a filled tray
gection. In addition to the evaluation of cable sizes by design, to reduce the
inventory and purchasing of new cable sizes, cables for several circuits were
gelected and installed as the next larger ‘standard’ size if that size met the
design and installation requirements and was readily available on site and in the

inventory system.

Based on the results of this calculation for derating of cable ampacity for
raceways that are fire protected with Thermo-Lag 330-1(for 1hr) and Thermo-Lag
330-1 w/layer of Thermo-Lag 770-1(for 3hr) the .cables installed at Turkey Point
Nuclear Units 3 and 4 were conservatively design with adequate margin to provide
allowances for ampacity derating which encompass the new fire wrap design
ingtalled to meet the Appendix. ‘R’ reguirements.
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| ATTACHMeNnT N0, | {
Chlc no : Fﬁ%uaé?FKET-QQ;-cx3g

Page 3 of 3

Listing -of Intervenerl;nterfering Cdnduits
Thermo-Lag 330-1, 3-Hour Upgrade -

Item Raceway Intervener/ Additional
No. ELocation IR Zone Interfering Coverage
‘18 S Inver 1 hr 401760 108A N/A
3J1920 N/A
4J2096 N/A
PB7368 . 'B-3F-1376-1" 1t-gn
S-4J-1669-3/4n" 1t-gn
3/4" Conduit 1'-gn
1 1/2" Conduit 1t-6"

3/4" Light Conduit 1'-gn

19 N Inver 1 hr "3J1712 108B N/A

20 N Inver 1 hr 331777 108B

21 B Switchgr 3A451 70 B-3A-1171-3" 31-4n
B-3A-1096-2" 314"
B-3A-1635-4" 1h-8"
B-3A-1636-4" 1'-8n

3/4" to Alarm 1-1 3t.gn

22 B Switchgr 3A452 70 3A451 (bk) 241-21
' 32452 (bk) 241t'-2n
Note: Additional coverage assumes two layers of Thermo-Lag

770-1 over existing 3-hour layer of Thenmo-Lag!330-l
Date: /2/974%

Date: /&/2/96

Done by:

Chkd by:







ATTACHMNENT

~No. |

CAlc No | Prvu- BFSE <96-cok

Page 2 of 3

Listing of Intervener/Interfering Conduits
Thermo-Lag 330-1, 3-Hour Upgrade

Item

No. Location
9 West Pen
10 West Pen

11 S DC Equip

12 N DC Equip

13 N DC Equip

14 N DC Equip

15 N DC Equip
16 N DC Equip
17 N DC Equip

Raceway
J ¥ > B
3K1814
PB3711

4F1360

19
19

101

.4J1607-(bk) 104

PB4818

104

3J1618 (bk) 104

PB3823
3J1611
4F1331

104
104

104

Intervener/

Addiqional

Intexfering - Coverage

'84-857-1"
SR-4J-1482-1"
B-4J-1507-2"
B-4J-1736-2"
B-3J-1644-1 1/2"
A-3F-1345-2"

B-4J0-1606-3" (bk)
B-4J-1606-3"
A-3J-1754-2"
A-40-1615-3"
3/4" EMT

B-3F-1331-3" (bk)
B-3F-1340-3" (bk)
B-37-1608-2" (bk)
B-3J-1644-1 1/2"
B-3J-753-3"
TB-3117

31.4n
3t.gqn
31.-4n
4'-0n
4t-0n
3t.4n

7t-1m
3t.gn
6t-gn
6'-8n
11-gn

317
3.7
12'-10"
3t.gn
3r.gn
19"x13"x6"







ATTACHMEMT  ~ 0. |
CAc not PTN -BRE-9¢ -00(¢

»~

. - Page 1 of 3
Listing of Intexrvener/Interfering Conduits
Thermo-Lag 330-1,” 3-Hour Upgrade :

Item Raceway Intervener/ Additional
No. Location ID . Zone Intexfering ___ Coverage
1 Elev/Ves 3J1330 64 B-3K-1810-1 1/2" 12'-6"
2 Elev/Ves 3J1336 64
3 Elev/Ves 3K1787 64
4 Blev/Ves PB3836 64
5 Elec Equip 431768 = 25 B-4F-1326-1 1/2"  3'-4n
B~-4J-1835-2" 1t-gn
B-4F-1373-2" 4t-Qn
B-3J-1671-3" 4'-4n
S-4F-1098-2"(bk) 3'-4n"
B-4K-1438-1" o'-6"
1" conduit (bk) 3'-4"
. 6 Blec Equip 4:{1769 25 B-4K-1451-1 1/2" 2'-10"
! B-4J-1781-3/4" 2'-0n
‘B-4K-1438-1" 13'-6"
B-4F-1382-1" 3t-4n

4J-1648-1 1/2"(bk) 11'-2"
4J-1649-1 1/2" (bk) 11'-2"
3F-1328-1 1/2"(bk) 11'-2°"

B-4F-1374-2" (bk) “111-2n
B-4F-1366-1 1/2"(bk) 11'-2"
Py B-4F-1376-2" 5t.0"
7 Elec Bquip  PB4887 25
8 West Pen 3K1284 19 B-3K-1818-1" 31-4n
' B-3K-1286-1" 31-4"
B-3K-1285-3" ~ 1'-0"
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