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1.0 Rescriocion and Purpose

In their letter of September 29, 1995 (Ref. 6.32), the NRC requested additfonal
infornation regarding Gensric Latter (GL) 92-08, "Thermo-Lag 330-1 Fire Barriers"”
(Ref. 6.6), with regard to ampacity darating. In our response datsd Noveaber 16,
1995 (Ref. 6.33) to the NRC request, the NRC was informed:

“that FPL will be evaluating the Turkey Point Units 3 and 4 inscalled
Therzmo-Lag configurations relative to the Texas Ucilitfes tested
configuratlons. The ovaluations will analyze any differences between the
Turksy Point installed configurations and the tested configurations. The
rasults of these detailed evalustions will detarmine whether the ampacitcy
derating issue can be closed based on Turksy Point’s configuracion being
bounded by the Texas Utilities tests or whether further testing and/or

analyses need to be performed”,

This evaluation reviews the anpacity rating of power cables routed in conduits and
cable tray with Thermo-Lag 330-1 fire barrier coverings. Power cables from the
following distribution sources are addressed in this evaluation: .

-

4160 Volt AC Switchgear
480 Volt AC load Centers
480 Volt AC Hotor Control Centers

120 Volt AC Vital Inverters and Powver Panels

125 Volt DC Bussaes

Ampacity correction factors for 1 hour and 3 hour Thermo-Lag as deternined in
Calculation PTN-BFJM-96-005 (Ref. 6.4) will be used in this evaluation. The -
Ampacity correction factors determined in Calculation PIN-BFIM-96-005 are based on
testing of Thermo-lag wrapped raceways parformed at Omega Point Laboratorfes for

Texas Utilities Comanche Peak Plant (Ref. 6.5).

- 2.0 Analysis

-

A fcabil [ ac Co ctio

The Thermo-lag fira barrier ampacity corraction factors (ACF) used {in this
evaluation ars based on testing perforned at Omega Point Laboratories, A copy of
the test suoaary is included in Reference 6.4. The testing was perforned for
raceway configurations datarmined to bound .configurations at the Comanche Peak

plant, ‘
The referanced anpacity testing was perforned for conduits ranging in size from 3/4
inches cto 5 inches which bound the sizes evaluated at Turkey Point. Ampacity

testing for cable tray vas performed for 24 inch wide tray wvhich is sufficiently
wide that the results will be applicable to any width of tray, The tray widths

evaluated for Turkey point range from 18 to 30 inches.
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Banked conduits were not tested; therafore the ampacity correction factors for cable
tray are applied to the banked conduits. The application of the cable tray acpacity
correction factors to banked conduit has been determined to be valid based on the
geometric similarity. The evaluated conduits are banked in a single plane, and the
maxioua depth of the banked configuration with the naximum .condult size of & inches
{s siailar to the depth of cable tray. Banked conduit {s not expected to be as
heavily loaded .as the tested cable tray due to the shape .of the conduits and the
spacing between the conduics.

The referenced cescing did not include tests for raceway with 3 hour barrier. In
Referenca 6.4, calculacions were perform- ! to extrapolate the test results for
racevay with 1 hour barrler to provide an ampacity correction factor for Taceway
with 3 hour barrier. The extrapolation was based on the documented thermal

conductivity of che Thermo-lag material.

The heat load (Izk'loss) from each section of raceway {s calculated in Attachaents
1 and 2. Thess heat loads were compared to the test results to assure that ampacity
rating mathodology and ampacity correction factors limit the heat load to a value *
vhich is consistent with the tested values. The tested heat loads are calculated
in Referonce 6.4 based on the test current. Attachment 3 provides a graphical
comparison of the test heat load to the heat load with operating current. The heat
loads calculated using operating currents are less than the tested values and
demonstrate the additional margin of the installed configuration,

Appacicy Racing uegﬁ;dologx for Cables {n Wrapped Conduit

Accachment 1 lists all Thermo-Lag 330-1 wrapped conduits containing power cables.
Wrapped conduits were identified by raview of the Essential Cable List (ECL) 5610-E-
2000 (Ref. 6.7) and Racaway Fire Protection Wrap layout drawings (Ref. 6.35 - 6.58).
Powor cables located in the conduits were determined by review of the ECL and the
Cable and Raceway Schedule (CARS) 5610-E-305 (Ref. 6.8). The installed power
cables, cable conductor sizes and cthe number of conductors per cable were determined
from CARS. Control cables and spares have a negligible effect and are not included.
Conductor resistances were -determined from Calculacion EC-096 (Kef. 6.9). Load
currencs were determined:from the listed references in Attachment 1. Operating heat
loads (vatts per foot) for the cables were calculaced as follows:

Watts/ft =(# of Conductors)(fl per 1000 fr)(Load Curfenc)f/looo

The .aopacities. for 90°C rated cables were determined from Calculations 5177-EF.01
(Ref. 6.10) "Cable Anpacicy in Duct Bank, HMaintained Space Tray Conduit and Free
Aflr" and EC-096 (Ref. 6.9) =Cable Ampacity and Voltage Drop C: .culations.” Powaer
cables ‘procured to Bechtel Specifications 5610-E-1ll and 5610-E-13 have a maximua
raced conductor tamperature of 85°C. The ampacities for these cables were adjusted
for raced temparature using ths following formula from IEEE/ICEA Standard $-135-1-

62/P-46-426 (Ref. 6.16):
172

T, - T, - DELTA TD’  234.5 + T, ‘,
I' =1 X amperes

T, - T. - DELTA TD 2.5 + T,
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Vhere:
I - The 90°C cabls ampacity (Ref. 6.10)
‘ Tq - 90°C
T, - '40°C
DELTA TD - ‘' 0.15°C, (4/0 AWG, 8KV Cabls)
- 0°C, (350 MQM, .600V Cable)
- 0°C, (750 MQ, 600V Cable)
I’ -. The '85°C cable azmpacity
T’ - 85°cC
T,’ - 40°C
DELTA TD’ = 0.15°C, (4/0 AWG, 8KV Cable)

Therefora, the conductor teaperature rating corraction factors for 85°C cables are
as follow:

0.956 (4/0 AWG’Cable) ‘ .
0.956 (350 MCM Cable) .
0.956 (350 MCH Cable)

Cable ampacities were deratad when the nunber of conductors in the conduit exceadad
three. The following ampacity correction factors were taken from Attachment 5 of
Calculation 5177-EP-15 (Ref. 6.11) "Ampacity Verification for Cables Installed in
1 Hour Thermo-lag 330-1 coversed conduits (Unit 4 and Common):*®

Total Nuaber Anpacity

of Conductors .

3 1.00

4 - 6 ; 0.80

7-9 0.70

10 - 24 0,70 :

Where conduits ars fire wrappsd 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
ars not considered ‘to be grouped., Banked conduit section configurations wara
identified by field walkdowns (Ref. 6.12). The following ampccity correction
factors vers taken from Attachaent 5 of Calculation 5177-EF-15 (Ref. 6.11) "Ampacity
Verification for Cables Installed in 1 Hour Thermo-lag 330-1 coverad conduits (Unit

4 and Common):*

Number of Conduits

in Group with Ampacity
E'.". E glkl!!

2 0.94

3 0.91

4 0.88

5 0.87

6 0.86
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The axpacities of cables in conduits wrapped with Thermo-Lag 330-1 fire barrisr
-material were corrscted using the following factors taken from Calculation PTN-BFIX.
96-005 (Ref. 6.4) "Fire Barrier Ampacity Corrsction Factors - Extrapolation of Test
Qesults for 3 Hour Barrier:"

Wrapped Ampacicy

Sonfiguration

1 Hr Wrapped 0.89

‘Singls. Conduit - .

1 Hr Wrapped 0.69

Banked Conduit

3 Hr Wrapped 0.80

Single Conduit

3 Hr Wrapped 0.60

Banked Conduit .

‘Rated cable ampacities in conduit were calculated as follows:

Rated Aape = (Cable Amp.)(Temp, Corr. Fact.)(# of Cood. Corr. Yact.)(Conduit Gmp.’Cot:. Yact,)(T-Lag Corz. Yaet.)

Haximunz heat loads (watts per foot) for the cables were calculated as follows:
Wacts/ft = (# of Conductors)(n per 1000 £t)(Rated’ Current)2/1000

The percentage of nmargin between rated ampacity and actual load current wvas
calculated as follows: . .

% Margin - 100(Rated Ampacity - Load Current)/(Load Current)
The total heat loads (vatts per foot) are totaled for each conduit section.
c 2 athod ables Vrapped

Attachaent 2 lists all wrapped.cable trays containing power cables. Wrapped trays
vere identified by review of the Essential Cable List (ECL)' 5610-E-2000 (Ref. 6.7)
and layout drawing 5610-E-150A (Ref. 6.13). Powar cablas located in the trays vere
deternined by review of the ECL (Ref. 6.7 and CARS (Ref. 6.8). The installed powsr
cables, cable conductor sizes and the nuaber of conductors per cable wers determined
from CARS. Conductor rasistances were determined from Calculation EC-096 (Ref.
6.9). Load currents vere determined from the listed references in Attachment 2.
Operating heat load (watts per foot) for the cables were calculated as previously

discussed above for conduits.

Cable tray 34UT10 contains two-3-1/C, size 500 MCM, 600 Volt power cables (nots that
cables associatad with scheme 3B0406 were .spared during the EPS Enhancement
Project). The anpacity for these cables (assuming a Flamastic coating) is given as
540 amps by Calculation 5177-EP-10 (Ref. 6.14). :

Cable tray 3AXT10 contains two 3-1/C, size 750 MCYM, 600 Volt power cables. The







- JIN-PTH-SKXXP-96-011
Revision O
- Page 8 of 12

ampacity for thess cables (assuaing a Flamastic coating) is given as 698 axps by
Calculaction S177-IP-10 (Ref. 6.14).

Cable tray 4AXT10 contains two 3-1/C, size 750 HQM, 600 Volt power cables. The
anpacity for these cables (assuming a Flamastic coating) i{s given as 629.4 aaps by
Calculation 5177-R7-13 (Ref, 6.15). However, this ampacity rating is conservative
since it is for tray with 248 f£i{11. The actual £1{11 {s 13.3% (Raf. 6.8). Using the
nmethodology of Standard IXXR 3-135-1-62/ICZA P-46-426 (Ref. 6.16), the ampacity for
s8ix 750 MCH cables without maintained spacing f{s determined as follows:

Trated ™ Leante(CPlyzzz) = 898 x 0.8 = ,18.4A

where:

Cable rating {n air froam page 213 of the standard = 898A
Correction factor from Table VIII of the standaxd « 0.8 (6

conductors)

Ioante -
Cfvnr -

Derating for a Flamastic coating on the cable (Ses Calculation S5177-EF-01, Ref.
6.10): -

Trered = 718.4 x 0,9481 = 681A

The anpacities for power cables in trays 4LAT20, 4LAT30 and 4LAT40 are given in
Calculation EC-182 (Ref. 6.17) as S588A for 750 MCM and 790A for 1250 MCM.

The anpacities of cables in trays wrapped with Thermo-Lag 330-1 fire barrier
material were correctad using the following factors taken from Calculation PTN-BFIM-
96-005 (Ref. 6.4) "Pire Barrier Ampacity Correction Factors - Extrapolation of Test

Results for 3 Hour Barrier:®

Wrapped Anpacity
Configuxation

1 Hr Wrapped 0.69
Cable Tray

3 Hr.zlrappnd. 0.60
Cable Tray

Maxinum watts per foot and percent margin were calculated as proviously discussed
above for conduits. The total watts/ foot (Actual and Maximux) are totaled for sach

cable tray section.

3.0 10CTRS0Q,39 Avolicabilicy

This evaluatinn concerns the anpacity rating of power cables for loads in several
zafety-related systems. These systems are described in the Updatad Final Safety
Analysis Report (Ref. 6.1). However, this evaluation concludes that the cable
ampacity ratings are adequats for the operating loads. As such, the functionm or
operation of the systems described in the SAR are not affected, Therefors, it can
not be considerad to be a change to the facility as dascribed in the SAR. Cartainly
it {s not a procedurs dascribed in the SAR nor is it a test or experiment not
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descridbed in cthe SAR. This evaluation/analysis does noc effect the Turksy Point
Technical Specifications (Ref, 6.2). Thersfore this modification does not require

a 10 CFR 50.59 Safety Evaluation.
4.0 conclusion

The Thermo-Lag ampacity correction factors used in this avaluation for the various
- Turksy Point configurations are based on testing of Comanche Peak plant racoway
configurations (Ref, 6.5). The testing has been shown to be applicable to Turkey
Point raceway ccnfigurations (See Section 2.0). The correction factors for Turkey
Point configurations wers determined din Calculation PIN-BFIM-96-0035 (Ref. 6.4),
This evaluation determines that the operating heat loads are below the tasted

values.

~he smallest margin between derated cable anpacity and load anpacity as detsrained
in this evaluation for any power cable in Therzo-Lag wrappad conduit {s 25.1%. For
any power cable {n Thermo-Lag wrapped tray, the smallest margin is 9.46%, _Based
upon the above evaluation the power cables installed in Thermo-lag protscted

conduits and trays at Turkey Point Nuclear Units 3 and 4 are adequately sized to ’

carry anticipated load currents.

5.0 Ve cation S

The design bases ware reviewed against the DBD, UFSAR, 1lOCFRS50, JPN Quality
Instructions and Nuclear Industry Refersnce Guides to ensure that the evaluacion
considers all applicable codas, standards and Regulatory requirements and that
design interfaces wars properly assigned. The codes, standards, design bases and
regulatory raquirements are properly identified. The assumptions.and design inpucs
used to perform this design are adequately described, reasonable, and appropriately
identified for subsequent reverification. The dasign inputs are cor:occly selected

and incorporated, and applicable operating and construction experisncs has bcon i

considered.

The analysis wvas verified by review of tha design inputs and analycical techniques
utilized. Analytical techniques and methodology are appropriate and applied

correctly.

¥
The output provided by this evaluation is reasonable when coapared to the {npuc-.

Ths accsptance criteria is adequately documented to allow veriffcation that the
design and regulatory requirements have been satisfactorily accomplished.

att

The rationale provided in assigning the Safoty Classificationrwas veri{fied against
the requirements of ENG-QI 2.6, "Safety Classification" (Ref. 6.3). It was
corrsctly concluded that this avaluation be classified as Safety Relatad.

The Safaty Evaluation Applicability was veriffed by review of, the requirements of
10CFRS0.59 and ENG-QI 2.1, ©“10CFRS0.59 Screening/Evaluacion” (Ref. 6.31), as
criceria tor establishing whether an activity requires a 10CFRS0.39 Safety
Evaluacion. It has been correctly concluded that this aeavaluation does not
.constitute a changs to the facility as described in the SAR, constituts a procedure
as described in the SAR or constitute a Cest or experiment not described in the SAR.
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AMPACITY DERATING FOR CABLES ROUTED IN CONOUIT WRAPPED WITH THERMO-LAG 330-1

.
. ’

JPH-PTH-SEEP-94-011, REV. 0

B ATTACHMENT 1
10F 8
CABLE RACEWAY COND. CABLE CABLE] LOAD| LOAD| OPER. CABLE] TEMP.| CONOD.|” GRPING] T-LAG] RATED[ MAX %
© SCH] sus| NuMm | wp]  s1Ze| o COND] SIZE] RESIST.]| AMPS| REF.| W/FT{ AMPACITY] C.F., C.F. C.F| C.F| AMPS]  wrFT| MARGIN
3ABOS | 3a05d 3 4  3ycd oood 00684 6660 17109164 21 954 1 1 H 21201 9.34 219.24
3A058 Total 0.9168 9.34
IAB14 DR 4 390 000 00684 13050 17 3.5202 278 956 1 1 A 21261 9.34 62.9
3A084 Te al 3,520 9.34
D001 N 3A1354 9 A 210 o.211id 100 13 0.0004 130 1 H 1 A4 92.50 384 9158.04
3023094 N TA1354 1 i 210 o.211d _ 1.00 12 0.0004 13 1 . 1 L4 9284 364 9155.00
D204 N 3AI3S4 1 3 21/Q 4 o211q  33.14 17]_ 0.4840 13 1 C 1 b4 92 3.63 179.1
" 3A1354 Total 0.4844 10.85
300104 XL IE 4 21/0 g 0133 100 171 0.0004 179 1 8 1 124.54 g 11358.00
o108 N 3A1364 3 4 244 dq 0133 100 17] _ 0.0003 1744 1 C 1 114.54 349 11358.00
3A1384 Total : 0.0004 6.94
apotod A 3A1384 3 4 24/0 o 0330 100 171 0.0002 174 1 1 1 A 143 845 14220.00
3A1385 Total , 0.0003 5.4
380204 A 3A137H " 1 4  3.yd oond 00689 155.00 17]  4.9660 274 1 i 1 ed 24144 1269 59.83
) _JA137S Tolal 4.9660 12.65
380204 A 3A379 1 4  3yd oood 00689 155.00 17]_4.96601 274 1 1 1 B8 24744 2.4 50.63
3A1379 Tolal '4.9660 . 12.65
300104 A 3A1384 3 4 240 A4 o21d 2350 17 0.2330 139 ) 1 1 A 104.00 4.54 342.84
3A1388 Toual 0.2330 R
ErEns S Y 1.9 2.0 3 o2nd 200 17 _ 0.0017 13 1 1 1 54 11570 569 seas.0d
JA1397 Tota! 0.0017] . 5,65
380142 1 3Msy 4  3g 750 0.0224 200.00 17]_ 2.6880 558 956 1 1 M 45739  14.0d 128.64
3A451 Total 2.680 - 14.0d
EERTEE: I I 4  31yq 75 00224 200.0Q 17]  2.6880 59 958 1 1 M 457.35 14.0 128.
3A452 Total 2. 14.04
3sond 1]  3As0d 3 4  39yd sd 00224 20000 1] 2.6884 594 954 1 \ A 45734 1404 128.64
i JAS02 Total ~ 2.6880 14.04
EERE A L 4 3yg 1sd 00224 200.04 17] 2.6880 594 958 1 1 M 45738 14.04 128.63
JAS03 Tota! N S 26880 14.06
ago71y A 3cnsd 1 4 13d 14 22380  ssd 171 0.2024 2 1 1 1 84 24.03 3.8 333.91
3C1155 Total - 0. 3.87]
sgorid A 3C173 1 4 3/d 1 22350 550 121 0.2029 271 1 1 1 84 24.09 38 33591
3C1173 Yotal : 02024 3.871
ETVXT: ) = 4 31/ oood 00489  39.04 1 0.3144 27 958 1 1 H 21261 9.34 444.75
JE015 Total 1 0.3149 0.34
380104 P 3E10Yf 1 4 3yd 3sd 00434  s0.0d 17 0.3240 84 o5 - 1 1 L4 32674 11.83 553,44
3E101 Total 0.3244) . 13.83
38020 H  JEM] 1 A4 3yd 3sd 00434  181.00 12| 4.2458 384 1 1 1 A4 174 1544 .84
3E141 Total - 4.2458 15.14
302301 IF134Y 1 4 2.9Q 02110 1.00 12 0.0004 13 1 ki 1 A4 80.90 27 1099.0
302304 N 3F134Y 1 4 2.9/0 4 o2nd  1.0d 12 0.0004 13 ] 7] 1 64  80.00 27 1e%0.00
302308 N SRy | 4  2:/C 4 o211d 314 171 0.4840 13 1 T 1 .69 0. .77 144.24
30204 N _3fiay 4 2yd 4 o211d  33.14 17]_ 0.4640 13 1] 7] 1 - 80.09 2. 144.2







AMPACITY DERATING FOR CABLES ROUTED N CORDUIT WRAPPED WITH THERMO-LAG 330-1 JPR-PTH-GEEP-94-011, ALV, ¢
ATTACHMENT 1
2068
CABLE RACEWAY COND. CABLE CABLE| LOAD[ LOAD] OPER. CASLE] TEMP] COND.] GRPING] T-LAG] RATED MAX, %
SCH sus| NuMm _% we sIZe[ o CONDY SiZE] RESIST.] AmPS| REF) wrY] ampacny] C.Fj  C.1. C.F] C.FE| Amps WAY| MARGIR
302304 N 3F134t) 1 & 1.2/ 14 2.1500 4.8 17] 0.1024 27 1 Ki 1 59 1882 1.22 244,69
AD010d AN 3FI1341 o 4 2.1d 4 o2nd 3344 17]  0.4840 130 1 K} 1 80.9 277 144.24
dF1341 Total . 1.4953 15.01
o N Py 3 a4 240 d  0.1380 62.50 14 1.0825 174 1 1 1 A 14320 8.5 129.12
3F1MS$ Tota! 1.0625 . 568
a023z7) O 3F1%04 1 4 49yd sod 00278 172.80 d  3.3089 ~ATT 1 8 1 A4 . 33062 12,89 98,84
3F1393 Total 3.2089 . 12.83
aD2327] OF JF1396(3% 3 4 410 sod  0.027d 172.50 dq 3.2084 - 4TY 1 .8 1 A 30524 10.84 76.97]
3F138403) Total i 3.3089) i 10.53
38083y AN 3J1007) . 3 3-1/C 0.2130  65.54 A 27485 130 1 1 1 104.00 8.91 £4.63
3J18607 Total i 2.7465 i 6.01
avod AN sy 3 4 210 o 0.136d 62.50 14 1,062 179 1 r 1 A 11454 3.57] 83.)
avo§ AN Ay 3 4 24Q o 01364 6250 . 14 1.0525 179 | . . 1 114.54 357 83.)
3J1618 Tota) 2.1250 | 7.14
3B0say AN anesd 3 4 31d 0.2130 6558 4 27485 130 1 1 1 104.00 X3 £8.63
341843 Total ] . 2.7465 6.91
300104 sHnd A 24/0 02110 2350 17l 0.3 130 A a 1 A9 92.54 3. 293.87
300131 O ahn 1 a4 29/d. 4  0.3360 1.00 12 0.0007] o7 r i) Ll 60.0d 321  es08.40
30014, A snnd 1 4 2-yQ a  0.133 1540 171 0.0831 17 ! K 1 A 12745 432 12758
apo14} o 3 1 4 210 o 0133 1540 17{  0.0831 179 1 R 1 A 127.44 #.3 727.58
. AJ1712 Total 0.35! 15.48
apoi1od A a7y 3 4 21/Q 4 o210 2354 17]  0.2330 130 1 .a 1 A 83 2. 254.04
300131 g anTieppy 3 3 2.y 4  0.3350 1.00 14 0.0007] 97] 1 . 1 62.0 25 6108.04
3D0147] A an7ie@y 4 4  2.yd o 0.3 1540 17]  0.0631 179 1 4 1 A 11454 3.49 643.90
aD0147] O 71208 3 E EXTE d 0.1330  15.40 171 0.0631) 174 1 8 1 A 11454 3.49 643 )
3J1712(3) Total 0.3599 i 12.49
4Y0) A ] Y 4 2y oood  00sed  96.00 14 1.2700 278 1 1 1 A0 247.47 8.44 157.73
3J1747 Total ) 1.2700) 8.
3ol N M 4 2.1Q g 01360 6250 13 1.0625 179 1 . 1 M 12745 4.43 103.97
avoy] A 3] A  2.yd oood _ 00684 . 97.00 124 1.2064 a8 1 g 1 A 197.04 S.403 104.04
1 317177 Totad 23591 9
3Y01 aNTE A 20 o 01360 625 13 1.0524 179 1| r 1 A 11454 0.3
3Y01 A 31177n 3 A 2.y 000  0.068d  97.00 19 1.2064 Pl 1] 8 1 A 17792 4 3.
3177703} Totsl 2.3591 | 7.03
00114 H 3nd 1 1 2-1/0 o 068451  0.94 171 0.0015 [T 1 1 1 & 48,05 40  s111.84
31778 Yotal . 0.0015 Yy,
0314 A MIrs 1.8 20 g 05ud 209 o 0.004% 75 1 1 1 A 6ars3 ° 4 2w
3J1781 Total 0004% . | 4.7
ZIPY G D 1 1-2/d 10 13500 18.00 20 0.6012 " 1 1 1 28.50) 224
371818 Total . 0.691 2.24
30334 OA 3o i 4 2.9/ 1500 00184 3484 171 0.0449 500 1 1 1 oy 5122 10. 142717
3J1818 Total - 0.0449 . - 10.44
302328 OA 3J1920 3 4 2yyd o os100  3od 71 o 1 K 1 A 1142 287
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AMPACITY DERATING FOR CABLES ROUTED IN CONDUIT WRAFPPED WITH THERMO-LAG 330-1

JPH-PTH-SELP-24-011, REV. 8
ATTACHIMENT 1
J0F8

CABLE RACEWAY COND, CABLE CABLE| LOAD| LOAD| OPER. CABLE| TEMP.| CO\ID.| GRPING] T-LAG| RATED MAX. 13
SCH} SUB] RUM | WP SIZE| o COND| SIZE] RESIST.] AMPS| REF| WFT| AMPACTTY] C.F.| C.F. C.F.| C.F| Amrs WFT] MARGIN

302324 09 ahed 3 A 21yyd od 01100  3.00 71 0.002d 204 1 k) 1 A 1404 . 287 308,

ap2328 A 39 3 3 21/9 0.133Q _ 14.14 17]_ 0.0533 179 1 .7 1 8 100.24 2.67 608.41

D323 O A 3 A 240 g 01330 14.15 12 0.0533 179 1 T 1 A 10024 2.67] 608.41

3J1920 Tatal 0.1104 11.0d
385001 A _3ndg 1 31d 7sd 00224 208.00 17]_2.0073 599 1 1 1 24 532.29 19.03 165
33188 To tal]” . 2.907 ‘ 19.03

385001 Q. 301047 8 4 3yd s 00224 20800 1 29073 594 1 1 1 89 532.22 1903  155.84
341847 Total 2.9073 19.03

385001 YT R 4 319 7150 0.0224 208.00 17]_ 2.0073 594 1 1 i 49 53229 19.03 155.64
331348 Totat 2.907 19.0%

385001 A angdg 1 4 30 -750  0.0224 208.00 17 2.9073 598 1 1 91 69 ars. 9.471 £0.52
3J1849 Total . - 2.9073 9.471

3Bsool] O  3Jiesd 9 31Q 150 0.0224 208.0d 171 2.9073 594 1 1 91 60 37548 9.47] 80.52
3J1950 Total 2.9073 947

385001 W aJiesy 1 34/ 150  0.0224 208.04 17 2.9073 54 1 1 01 69 31544 9.47 60.52
31951 Total . 2.9073 9 471

3P0822 aJeodd 1 3 13/d 10 1.4040  10.00 a 0421 34 1 Ky 1 L4 22.43 2.12 12424

P0622 0 3Jo4d 4 3 19/ d 1.40400 __ 10.00 g 0.4212 34 1 T 1 B 2243 2.1 124.29

AP0G24  OF)  aJo40 1 3 13/ "1C 1.4040 ' 10.00 o 0.4212 349 1 J 1 29 2243 212 12428

IP0624 0 3J2040 1 3 1yd  td 1.4040 _ 10.0d d 04212 54 1 7] 1 24 2249 243 124.

] 332040 Total 1 8.47 |
380610 A 3Jo047) 1 A 3yg 4 o210 1800 12 0.2070 130 1 1 1 A4 11870 8.55 . 5427
352047 Total 0.2070 8.55
3veety O 3Kteos 1 4 5/ 1 2.2360 1.00 11 0.0113 27] 1 L 1 £9 19.22 4.1 182240
3K1805 Tolal 0011 4.13

302301 Kieed 1 4 210 0.211d 1.00 13 o 1 1 K ) A4 9258 3, 9158.00

302303 N 3Kieeq 1 4 24/ 0.2110 1.09 13_0. 130 ! 8 1 24 9254 3634 015800

3D2304 axieod 1 4  2-1Q 4 o02u1d 314 12] _0.4540 130 1 4 . g2 3.62 179.1

3K1694 Total 0.4649 - 10.35
30230 N 3Kiroy| 1 . 0.7 12/ 1 2.1500 ~ 4.89 17]_0.1024 27] 1 1 1 54 2403 2.4 242
3K1701 Total 0.1024 2.

NS84 M IKid 3 2yQ a4 0138 1500 10 0.0821 17 ) K ) B2 12145 4.4 749 €
3293 Al g 1 3 2-1g 4 03360  24.00 10 03871 (L 1. o 1 24 6.0 321 187 7
[ G st 1 3 21Qg 4 0330 24.00 1d_ 03871 97 1 __.H 1 24 &9.04 321 1851.77

3X1712 Total 0.8369 10.60

3AS254 A 3 2yd o 0.12%0  15.00 100 0.0821 179 1 J 1 A4 11152 343 6434

0214 N Xinyg 1 3 214 q 0534 1.00 17100011 75 1 7 1 = s 233 4sr2sd
3PgR N i A 2:yd 4 03300 2400 10 03871 < o7 1 J 1 24 6043 244 151.84
< I -3 A 2.4/Q 4 03360 24.00 10 0.3a71 [ 1 K] 1 24 60.43 245 13159

;1713 Total 0. 10.67

380204 A _TMIN 0 3 3-1/d 0004 0.0689  155.00 17] 4. 27 1 1 1 BY 24742 12.65 £0.87
1718 Total 4.9640 12.85

3020304 A aKirsd 1 3 2.yQ o21nd  2.09 12]_ 00017 1 1 7] 1 . 0. 27 3949







AMPACITY DERATING FOR CABLES ROUTED (N CONOUIT WRAPPED WITH THERMO-LAG 330~1

JPH-PTH-SEEP-96-011, REV, §
ATTACHMENT 1
40F 8
CABLE RACEWAY COND. CABLE CABLE| LOAD| LOAD| OPER, CABLE] TEMP] COND.| GRPING| T-LAG] RATED MAX %
SCH| SuB| Kum SIZE[ e COND| StZE] ResisT.] AMps] ReF] wrT| ampacity] C.F]  C.F C.F] C.F] awWws WAFT| MARGIN
302324 A 3K1759 3 2.1/Q qg 0.13304  14.15 17 0.0533 179 1 . 1 ad 11153 331 683.11
302328 (4  2X1750 X 21/Q g 0.1330  14.14 17 0.0533 174 1 T 1 111.52 331 883,11
400104 OO axirsd 3 2yQ d 0.5  24.00 17} 0.6152 79 1 T 1 A9 48.73 2.33 04.6¢
3K1769 Yotal 0.7234 11.72
302304 A 3 176y X 20 4  o.2nd 2.004 171 0.0017] 13 1 1 29 92.54 384  4528.0q
30232 O3S y 2.yQ 0 0.1330 1414 17 0.055% 174 1 q ) 80 127.45 432 $00.6)
a0 3Kirey 2-1/Q g 0133 14.15 171 0.0533 179 1 A 1 Ad 12744 432 £00.6
IK1Te1 Total 0.1082 | 12.24
302309 A X7y 1.8 2-1/C 4 o211 2.0 171 0.0017] 1) 1 K 1 A4 115.70 8.64  8885.0
WITE Toral 0.0017] | .64
Kirer 2-1/Q 0.1330  14.15 171 0.0533 174 1 K| 1 AQ 12749 4 - $00.60)
a 31787 4 20 [ 013 14.1% 171 0.053% 179 1 r 117 2 12749 4.33 £00.63
3K1767 Totad 0.108% 8.64
380407} CEESE 4 31d rsd 00224 4800 17 ot 594 i 1 1 89 532 1901  1008.7¢
X 1944 Total 0.1548 . 19.03
385203 3K1993 1.4 19/d 1 1.4040 3.39 171 0.048% 34 1 1 1 .89 204 4.32 8472.93
385207] A 3K1992 1.9  31/0 8 0534 8.41 19 0.1133 79 1 1 1 .44 64.75 7.14 603.70
3X1992 Total j 0.1614 . 11.44
400154 OFf 3x2024 4 2-yd 150 00184 3489 171  0.0449 538 1 k) 1 68 412,82 6.3 108394
3K2022 Yotal 0.044 6.3 _
4D0147] OF  ax2031 4 2.1/ 7501 00189 43./5 .17 0.0708 554 1 1 .8 64 3831t 488 720.04
3K2031 Total . 0.0708 4.88
30733 OFf  axem4 4 229y 7150 00188 34485 17 0.0449 594 1 1 .84 = E=XT 488 . 04101
3X2034 Tota! 0.0449 4.8
4804071 OFf  3K2034 4 3yd 150 00224 9483 17]  0.604% B 1 1 .84 S0 383.11 8.84 28290
320348 Total 0.6043 8.84
4804071 OQ  3K2037] 4 3yd 1sd 00224 9483 17]  0.6043 558 1 1 .8 L9 383.11 8.4 282.9
3K2037 Tetal 0.6043 8.84
4B0407] OF  3K2057] 4  3yq 150 0024 94 17] . 0.6043 599 1 1 1 64 .. 412.69 11.44 338,47
32057 Tolal o . 06043 ] 11.44
480407 O 4 3O 150 0.0224  94.83 17] 0.6043 598 i 1 1 od 412, 11.44 335,12
3K2058 Total 0.6043 11.44
302334 OFf 3K2060 4 22yd 750 00184 34.85 17]  0.0449 593 1 1 1 L9 41262 6.3  1083.0d
SK2040 Total ’ 0.044 6.3
400147 OFf  3r2062 A4 22yd 750 00184 4375 171 0.0708 50 1 1 1 64 412.82 8.3 843,13
3K2042 Tota! 0.0708 8.0
4001477 OF  3K2081 4 22y 150 00188  43.75 171 0.07 598 1 1 .88 e SR 4,88 729.04
3X2081 Total 0. . 4.8
4B0407] OFf  3K2083 4  3yd 150 00224 04.83 17]  0.604% 599 1 1 .84 e T 8.82 282.00
3K2082 Total} . 0.00433 8.8
480407 OO 3K2083 4 3yd 7sd 0024 0483 17]  0.0043 £9 1 1 .84 = X 8.8 262.9
3K2048) Total 0.0043 8.84
302339 OFf K206 4 2.1/ 750 0.0189  34.85 17]  0.0440 504 1 1 L1 4 941.9







AMPACITY DERATING FOR CABLES ROUTED IN CONOUIT WRAPPED WITH THERMO-LAG 330-1

JPH-PTH-SEEP-84-011, REV. 0

ATTACHMENT 1
SOFs
CABLE RACEWAY COND. CABLE CABLE| LOAD| LOAD} OPER. CABLE] TEMP,| COND.] GRPING] ‘T-LAGQ] RATED MAX %
SCH| sus] NuM | wp SIZE] ¢ COND| SIZE] RESIST.] AMPS| REF.] WFT| AMPACITY] C.F. C.F, C.F| CF| amps WFT| MARGIN
3K2038 Total 0.0449 4.
AAB17 1| <RO8] 1 L 31/ 0000 0.068%  48.00 17]  0.4374 24 058 1 1 A0 238.5% 1 414.20
3R087 Yola) 0.4374 11.64
AAB1Y | 3o ] 4 3-1/d 0000 0.0688  48.00 171 0.4374 27 956 1 1 A9 238.63 11.64 414.20
3RLTT Y ) 0.4374 11,84
4ABOY 1  4A058 3 4 3.1/ 0000 0.0888  83.51 2 0.8337] 278 958 1 1 A 21241 0.34 234.171
4ADES Tota) 0.8337 0.34
4AB14 1 4A0cd X 4 3-1/3 000Q3 0.0689 135.10 3 A 278 954 1 1 o 21201 9.4 57.34
4A084 Total any 9.54
302363 AU 3 2-1/0 021100  33.14 17]  0.48404 130 1 .. 1 84 02 3.62 17913
400104 AN 1 3 2:1/Q 2 02110 33.18 171 0.48401 1 1 r 1 a0 02 64 342 179.13
4A1348 Total 0.8281 7.2%
480204 A 4A1333 9| 4 3-1/d 0n0d 0.0689  155.00 17]  4.96601 24 1 1 1 A 247.42 12.64 $0.63
4A 1353 Total ] .| 4.9660 12.64
480204 A . 4A1354 9 4 3-1/Q 000 0.0684  155.00 17} 4.9660 27 ) 1 1 89 247,43 12.64 20 63
4A1354 Tota! 4.9660) 12.64
4B020A A 4A1387 1 4 3.1/ 0000 0.0689  155.001 1] 4.96600 27 [ 1 1 B 247.42 12.69 50 63
" 4A1357 Total ] 4.9660 | 12.69
4B0407] OF 4A1493 1 4 31/ 750 00224 94.83 171 0.0043 598 1 1 91 b6 37844 9.47 294,943
4A1492 Total] . 0.604% - j 9.47,
4804071 O} 4AUQX 4 4 3-1/Q 750 00224 9453 171 0.6043 50 1 1 9 o rs4d . 947 295.96
4A1453 Tota) . 0.0043 0.47
4007 OFf  4A1524 1 4 3G 750 0.0224 94.83 17]  0.6043 550 1 1 04 o3 387.84 10.1% 3080
4A1524 Tota! 0. 10.1Y
480407] CH 4A1524(3 3 A 31/ 7150 00224  94.83 17] 06043 [ 1 1 94 I 7.64 255,66
4A1524(3) Total - 0.60433 7.64
4804077 OCl  4A1525 1 4 3ygq 750 0.0224  94.8% 15 0.6043 598 ] 1 .94 .64 387.84 10.11 309 01
4A1525 Tota! ’ 0.604% 10.11
4B0407] O 4A1525(3% 3 p 3yqg 750 0.0224  94.83 17]  0.6043 594 Kl 1 .94 L7 7.64 255 66
4A15250) Total] . T N 0.6043 { 7.64
480112 . I 4 31/ 7504 0.0224 200.00 17] 2.6880 594 956 1 1 M 45734 14.04/ 128 64
4A451 Tolal . 26850 14.04
48011 1| 4M53 3 4 3-1/0 750 0.0224 200.00) 171 2.68% $99 .95 1 1 N 45735 14.00 128.84
4A452 Total 2.6850) . 14.00
4B0112 4 405] A 4 3yq 7sa 00224 200.00 17]  2.6880 £9 956 1 ) 457.34 14.04 128.64
4A8S57 Total 268501 14.00
480114 . 1] 4A3%8 L 31/ 750 0.0224  200.00 17] _2.688( $94 956 1 [ 45735 14.04 128.64
4A458 Total 2. ', 14,06
480105 OF]  4F101 1 L 3-1/d 3sd 00434 211.85 171 5.8165 384 .95 1 1 89 326.72 13.83 5424
4F101 Total 5.8165 13.8%
4702 4F1331] 3 3 2:1/Q q 09360  62.50 15 1.0828 179 1 | 1 . 114.54 3.57 83.X1
4Y0S N 4F133] 3 3 2:1/Q o 0.13600  62.50 1 1.0625 179 | 1 N 11454 3.5 83.X
4F1331 Tokl 2.1250 N | 7.4




\\\\\\\\\\




l v
. ‘

AMPACITY DERATING FOR CABLES ROUTED IN CONDUIT WRAPPED WITH THERMO-LAG 330-1 JPN-PTN-SEEP-94-011, REV. §
ATTACHMENT 1
SOF8
CABLE RACENAY COND, CABLE CABLE| LOAD] LOAD| OPER. CABLE| TEMP.| CORO.| GRPING|] T-LAG| RATED MAX, %
SCH| suB| wuM- | wp SIZE| ¢ COND] SIZEl RESIST.] AMPS] REF.| WsFT| AMPACITY] C.F. C.F. C.F| C.F| AMpPS WFT| MARGIN
300104 N 4Flasd 3 A 2-1/Q [ 01331 . 1.00 17 0.0004 179 1 C 1 A 11458 349 11358.00
300104 N 4F1ed 3 . 2-y/0 a 0.1330 1.003 171 0.0003% 179 1 .8 i g 14 349 11356.001
j 4F1360 Total ) 0. > 694 .
4P93 dF.'yd 1 2:1/C & 0.3360  24.00 1 0.3871 971 1 .8 1 .89 69.09 3.21 187.77]
4P93 Fri A 2-1/C & 03360  24.0 1 0.3879 97 1 .8 I 89 69.04 a2 181.1]
_4F1368 Total ] i 0.7741 ’ 8.41
400107} HIGEEE E 2-1/Q F. 0.2110 0.0 171 1058 1303 l 1 ) 8 104.00 4.54 108.00)
4F1373 Total 1.0550 4.5§
400107 A 4FI174 3 2 2-1/0 F: 02110 50.00 171 1.0550 130 1 1 1 A 104.00 4.54 108.
4F1374 Tota 1.0550 4.54
480709 A 4F1319y 3 1.5 3-1/ 4 0.2130  65.59 4 27464 130 1 1 i A 104.00 6.0 53,633
4F1379 Total| 2.7455 6.91
480203 H  4F1Q1 1 4 3yqd 3« 0.0432 181.00 17] 4.2454 384 956 1 . 89 326.73 13. 80.51
AF141 Total 4.2459 13.8
302334 OFf 4F183 ] 2 24 0.105¢0  13.803 17 0.040 . 1 1 1 89 181.54 693 121564
4F1533 Total - 0.0400 ) . 6.9
4B0625 [z NI R 1.9 . 310 2 0.2130  48.00 o 1.4723 130 1 1 1 89 115.2d 8 54 141.04
4J1135 Tolal 1.4723 j 8.59
4Y0 3 g 4104 3 3 21/ 0009 0.0683  96.00 13 1.2700 z) 1 K KT 5 121.43 2.0% 26.49
4Y02] O &4ieod 3 3 2-1/0 0000 0.0689  97.00 14 1.2064 274 1 .4 T) . 121.43 2.03 2519
4J1808 Total ) 2.566% T 4.08
403 OoN 41607 3 3 2-1/Q a 01350  62.50 15 1.0624 179 1 N 91 .8 78.19 1.6 1 2510
A0S N aneon ¢ 3 2-1/Q 0 G360 62.50 1 1.0624 179 i A 1 G 78.14 1.68 25.10
4J1607 Total 2.1250 3.33
380715 K iy oA 3 3yQq 000d  0.0684  114.00 18 26853 8 . DS 91 A 5.7 4.746 2N.18
 4J161S Tolal 2.6863 4.26
302328 aired 8 3 2-1/Q) 0 0.133d  14.1% 171 0.053% 179 ) g 1 82 1274 . 4.2 800.6¢1
302324 Q- 41760 ) 3 2:1/Q [¢ 0.1330  14.15 171 0.0533 174 1 F 1 8Y  127.45 4.32 800.69)
400104 O 44176 9 3 2:1/Q g 0.5340  24.00 17] 0.61523 15 1 . 1 .89 53.40 3.04 122.%1
431780 Total 0.7217] 11.60
4BC614 4J1768 3 4 31/ 0000 0.0689  104.50 1] 22572 274 1 7] HE B o158, 5.01 48,001
400108 . - I I 4 2-1/0) q  0.13) 1.00 17  0.0003 179 1 7] 1 A 100.24 267  9024.00
400104 A 4red 3 4 P Il 0.133  17.79 17]  0.0842 174 1 7 1 N 10024 247, 483.45
4D0112 G EE & 240 F: €.2110 2.0 17]  0.0017] [ 1 7 1 r 2.8, 224 Y404
4001263 A 41768 3 & 2.1/C 2 0.211d  %0.001 17]  1.08%0 11 [ 7 1 .8 2.4 2.24 48,
4J17¢8 Tolal ) 3.3964 1483
480614 N O areg 4 3-1/¢] 000 9.0683 104.50 17] 2.2572 278 1 7 1 A 17344 6.2 65.74
480624 A aized 8 4 /g 1 1.40401 263 . 17 00291 k% 1 .1 1 . 22.43 2.12 75274
480839 A uJUned 4 1y/d 1.4040) 3.00 17{  0.037d 39 1 ] 1 .89 22.43 2.12 647.80)
400108 A anted p 2.1/0 d 0.133 1.00 1] 0.000% el | \ A 11153 33 101
400104 A Uirad s 4 2-1/C s 0.133  17.79 17} 0.0842 179 1 ] 1 A4 11183 3 52684
oond A ared 1 4 2-1/ F. 0.2110 2.00 17]  0.0017 13 [ ] 1 80.9 21 %4
400120 R anred 1) < 2-1/C 2 0.21100  50.00) 17]  1.0550 139 1 K, 1 = 8099 2.77 61
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AMPACITY DERATING FOR CABLES ROUTED IN CONDUIT WRAPPED WITH THIERMO-LAG 330-1

|
. .

JPH-PTN-SEEP-04-011, REV. &

ATTACHMENT 1
T0F8
CABLE RACEWAY COND. CABLE CABLE| LOAD| LOAD] OPER. CABLE| TEMP.| COND.| GRPING| T-LAG| RATED MAX, %
SCH| SUB] HUuM | wpP SiIZE| # COND| SIZE] RESIST.] AMPS] REF.| WFT| AMPACITY} C.F.| C.F. C.F|] C.F] ames WAT] MARGIN
_ 4J1769 Total 3.4654 254
4B0614 4176003 3 4  3yQ oo0d  0.068d 104.50 17 2.2672 279 1 J] ) M 15569 $.01 43.04
4B0624 H 4AN7G. 43 3 4 13/ 1.4040 2.63 171 0.0291 a9 1 ] 1 r 20.18 1.7% 00854
48063 H e 3 3 r 13/ 19 1.4040  3.04 17 0. 34 1 ] \ I 20.14 1.7 2.0
400104 A 4170003 E 4 210 s 0.1339 1.0 17] 0.0003% 179 1 K 1 . 10024 26  9e24.00
200104 H aiTep E 4 2240 o 03331  17ad ° 17 0.0842 179 1 K} 1 A 10024 2.67 45144
400119 A 4T3 3 4  2yd 0.211d 2.00 171 0.0017] 10 1 F 1 y. 7280 224 3540.00
™ 200126 A 471769 3 4  2.y/0 A o2aud s00g 171 1.05501 130 1 1 72601 224 45.0q
4J176303) Total 3.4854 18.25
480604 ANTTE 1 3 19/d 14 2.23601 1.00 171 0.0067] 27 1 Ik 1 29 1 1od 15821
Dot . P AT o N 24/C d 0.133 1.00 171 0.0003 173 1 K 1 od 11152 331 11081.7d
400104 A anrrd o 1 2.yd [0 0133 17.7¢d 17] 0084 174 1 ] 1| A 11152 331 526 85
40011 i anmd Y 2-yQ 0.2110 2.008 171 0.0017} 1 1 K 1 29 6099 2] 39
41778 Total 0.03283 ] 11.24
400104 g X 2.y q  0.13 1.0 17} 0.0003 179 1 1 AR 12745 434 1264400
4D0104 anng 3 2-4/Q i 01331 17.79 17]  0.0842 179 1 ) A9 127.45 4.3 618.400
oo A g 2 2.0 4  o02nd 2.00) 171 0.0017 130 1 1 92.56 363 452800
41778 Total 0.0861 ' 12.26
4¥oy| aneol] 1 2  2yQ 4 01360 62.5 19 1.0624 179 1 H \ BY 12745 4.42 103.92
4Y0 N a0 4  2.yd q 01360 6250 1d  1.0624 179 ) 1 8D 12745 442, 10399
4J1801 Total < § 21250 8.84
4YC) A 4ne0d 1 4 2ydq oo0d  0068%  96.00 14 12700 278 \ 1 1 247.42 8.44 157.73
4J1805 Total 1.2700 - 8.44
4Y01 - E 4 2-yQ 0 01360  62.50 154 1.0825 179 1 1 1 143.201 .59 129.12
4Y07] 41006 3 4  2.yd q 0.1360 62.50 1] 1.0625 179 1 1 114.58 3zl - 83
4J1808 Total 2.1250 ] 9.1
400159  OFf 4&Ji1a7] 1 4  22yd 1sd 00184 3485 171 0.0449 598 1 1 A 8d 5322 1048 142717
4J1387 Tolal Ikl 0.0449 10.48
aD0147] OF 4t 1 4  22yqd 150 00184 4375 171 0.0708 594 1. 1 ) .69 412.63 6.30 843.13
41388 Total e ] . ) 00708 6.
4DC104 O 4J200d 3 X 2.yQg g 05340 2400 17]  0.6152 79 1 1 1 4 60.0) 3, 150.0)
432098 Tola! . 0.6153 3.84
4P081Y OFf 4J2144 1 2 19/d 10 1.4 10.00 d 0428 34 ) R 1 .89 2243 2.12 124.28
4P0813 OO} 4J2i44 1 4 13yd 19 1,45 +10.00 0.4212 34 1 ] ) .89 22.43 2.12 124.29
4p0a1Y] off 444 Yy 2 13/ 14 1. 10.001 0.4212 1 ) 1 .89 2243 2.13 124.28
4P0817] 42144 1 F 1.3/ 14 1.4040  10.00 o 04212 39 1 K 1 .89 22.43 2.1 124.213
452144 Tota! 1.6848 8.47
4V2015 o 41234 1 r 1.5/ 13. 22360 1.0 11 0.01123 -2 1 i 94 64 14.01 2.1g 130004
4K1232 Total ) 0.0112 | 2.1d
201 O 4K123§ o 0.7 1.8/ 124 2.230 1.00 11 0.0112 27 1 . 1 24 19.22 413 1822.44
4X1238 Total i 0.0113 : 4.13
480204 A 412 3 3yd o00d 0.068%  155.00) 17]  4.9680 274 1 ) 1 Ad  247.423 12.64 59.63
4X1412 Total 4.0680 1264







AMPACITY DERATING FOR CABLES ROUTED IN CONDUIT WRAPPED WITH THERMO-LAQ 33¢-1/

JPN-PTH-SEEP-08-811, ALY, §
ATTACHMENT 1
[ 1o 7]
CABLE RACEWAY CONO. CABLE CABLE| LOAD] LOAD] OPER. CABLE| TEMP.| COND.| GRPING] T-LAG| RATED] WAX %
SCH] sUB] NUM | WP| 8IZE] 0 COND| SIZE| RESIST.] AMPS] REF| WAFT] AMPACITY] C.F| CF CF|] CE]| AWS| WET] MARGIN
4AS284 N 414 1 q  2YQ a 013 1500 10 0.0821] 179 1 r = 234 s19.20
AP N AKX 8 3y 290 4  033%q. 2400 10 03871 [ 1) E: 04 60.3% 1, 100.7
4apgd B ] Y . 8 244G 4 0330 2400 10 _0.3871] 7 1 r 04 5033 1, 100.74
4K1417 1 ol | i 08334 8.7
480808 4K1428 4 13/d 14 2230 1.00 17 0.0087 2] 1 1 i 2 24,003 35 230300
4001 N 4aKt42d 1) .24/Q 4  o2nd sood. 17 10850 130 \ 1 > 182 85,9
4K1428 Total | | 1.0817 | 144
480008 H  4X1427] a4 139 1 2230  1.00 17 _0.0067 2 1] 1 1] A 2409 a8 20100
4X1227 Total 0.0067 { 387
40013} H  4Xy 1 2/ -1 13500 . 8.2 171 * 0.1064 £ 1 1 4 A 3204 277 a1
) 4X1438 Total 0.1085 2.77] ]
40013y A 4K1amp)y 3 A 12/ d 1d 13500 625 171 0.1084 2 3 1 1 2880 224 30060
4XK1838(3) Total 0.1085 2.24
4aD012d A 4K144 1 24 1 21500 4.0 171 0.0794 3 27 |- 1] 1 2403 244 453 34
4K1441 Total | 0.0795 | 2
4AB17 H  4R06T] 1 4 $1/0 ocod 0065 48 171 0.4374 218 954 1 1 A0 23853 1184 414.20
4R0ST Total | 0.4374 11.54 -
4B 1 4RO} 1 4 . 340 0000 0.0828  45.00 17]  0.4374 27 95 1 1 2453 - 11 41429
AROTT Total 1 0.4374 | 1
LOAD REFERENCES LOAD REFERENCES

1) EC-138, REV. 4 | = SORT(240.65°2 + 123.29°2)/(4°SORT3) = 39.00A
2) EC138,REV.4; 1@ 4KV = (S50.40A MODE 6)°420/4160 = 63.S1A

3) EC138, REV. 4; 1@ 4KV = (1170.87A MODE 4)*430/4160 = 135.10A
4) EC-133, REV. 4; | » SORT(39.18°2 + 34.55°2)/(48°SORT3) = 65.58A

) EC-138,REV.4; | = SORT(20.53°2 + 26.29°2)/(46°SORTY) = 484

6) EC-170, REV. 3

7) IC-TP-0011, REV.0
8) IC-TRO012, REV. 0
9) EC-132, REV. 6

10) S177-EF15, REV. 1
11) 18712473501, REV. 1; 1 » 3X35.1/12 =« 0.84A
12) 5177-482-E03, REV. 1

——ewonnca

13) S813-E:31, SH. 1, REV.§; | = 7.5KVAL.12KV = 62.5A

14) S513-E12, REV. 4; | = 7.5KVA/.12KV = 62.5A

15) S814E-11, SH. 1, REV. 5; | » 7.5KVA/.12KV = 62.5A

16) S814.E-12, REV. 5; 1 » 7.5KVAL12KV = 62.5A

17) PIN-BFJE-93-001, REV. 0

18) VENDOR MANUAL AASS0

19) SS13-E:10, SH. 2, REV. 6; | = TKVA/(48°SORT3) = 8.41A

20) 58106303, SH. 120, REV. 2; 80% OF BREAKER RATING = 18A
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AMPACITY DERATING FOR CABLES IN TRAY WRAPPED WITH THERMO LAG 330.1 JPHPINSEEP-98-011, REV, 0
ATTACHMENT 2
PAGE 10OF 1 ;
- : : i
FIRE JAREAI] . <= TRAY CABLE i LOAD [LOADJOPER.] CABLE [ TLAG. .[RATED] MAX. : e 3 o
TRAY | wRAp | zonE [LENTSIZETR FrL [SCHEME[FROM[TO | JsuB|s CONDIS\ZE[RESIST.] AMPS | REF. | WIFT | AMPACITY |CORR, FACT.| ‘AMPS|" WIFTICABLEFUNCTION . |MARGIN
JIAUTIO0 3 X7t (25 |4x30 | 152]300408 3804 (3813 [v  J3.uc | soo] oo2s) 1] 612 37) 06] 324.00] 8.75|POWER. PRESS HIR 3B81|  19.%
380408 [3604 [3B13 2 {3-WiC | S00] oo0278] 20| 1] 6.2 540) _ 0.6]324.00] 8.7S|POWER. PiiESS HTR3B1| 19.5%
JAUT10 TOTAL ® : 1225 - ’ 12.51
IAXT10 3 T 50} 30 9.1]3D0206 3802 [3B06 |1 |>-1iC | 750] 0.024] * 135 1] 1. " 654 0.6] 418.80] 11.79]WCC 38 FEEOER POWER] 31077
- ] 380206 (3802 3806 {2 [3-uC | 750| 0.0224 ES Bl K] 65¢ ©0.6] 418.60] 11.79)MCC 38 FEEOER POWER| 21012
JAXT10 JOTAL e - ; i 2.45 ns i
aAX1. 3 TNes 137 J430]  13.3]160206 Ja60z J4B0s |1 |- | 750] 0024 133 2] 19 681 0.6] 408.60] 11.22[MCC 48 FEEDER POWER| 20112
4B0206 [4B02 |4BDS |2 [3-1/C | 750) 00224 133 2[ 199 631 _ 06] 408.60] 11.22]MCC 48 FEEDER POWER| 2002
4AX110 TOTAL » ; ’ 2.3 : Q.44
AAT20 1 JODB: |20 [5x18] . 242]aAB21  [4AB2iJ4Ci2efor r-ic -T12s0] oo157 493 K] EXE 790 0.69] 545.10] 4 67]POWER - EOG 48 BREAX 3.4
g B2t [AB21]4c126f0q [r1-i.C [1250] 0.0157] 498 3] .36 790 0.69] 545.10] 4.67{POWER - EDG 48 BREAX X3
AB21  |aB21]4C12EfoR 1/ [1250] 0.0157] 458 3 389 790 063] 545.10] <4 67[POWER - EDG 48 BREAX 8.4/
] 1AD0O6  |4ADO6|aaBIS|OP [3-1/C | 70| oo4] . 2%0 4 420 588 069] 405.72] 11.06]POWER - BUS B0 TiE | €229
. ~ JAADO6  |4ADOG[4AB19 3 | 150] oozd] 20 4 420 <88 0.63] 405.72] 11.06|POWER - BUS 4840 TIE | 29
4LAT20 TOTAL » - 20.08 - L XU i
NVNE) 150317 [5eis | 24 3]ABA JaAB21 [sCIZEJoP JixC [1250] OO1sT] 4% ] IEE) 790 069f 545.10] 46?[POWER- EDG 48 BREAX 945
WwB21  |aaB21[4C126]o0 [11/€ [1250] 00157] 498 K IIECE 190] 069] £45.10] 4 67]POWER- EDG 48 BREAK| 948
- WAB21  |AAB21J4CI2EJOR [1-3C [1250] 00157 498 K| IEE 790 0.69] 545.10] 4 67[POV.ER - EOG 48 BREAK | .. 9.4
N ~ |4ADO6 |aADO6[4ABISfor |3-i/C | 750 00224] 250 4|~ <20 538 0.69] 405.72] 11.06[POWER -BUS4B4DTIE | &2
1| . |A006 [aDo6[B19foo |31 C7 [ 750] 0024 25 4 42 1] 069] 405.72] 11.06|POWER - BUS 4B<D TIE | 6228
ALATI0 TOTAL = i i i 2008 "36.12 : g
AT« 1 [om-a1]20 fsxe]| 242]wBn  uB21[4Ci2Efop 1. [1250] 0.0157] 498 3l 2489 190 0.69] 545.10] 4.67[POWER - EOG 48 BREAX .46
- ] ] w2t [«B21]4c12efoa fi-ixc [1250] 0.0157] 498 3] e 190 0.69] 545.10] 4.67]POWER - EOG 48 BREAK 945
T - _[we2r [wmaB21[4Ci2EfoR [i-ic 11250] 00151 498 3f 389 190 0.69] 545.10] 4.67]PQ'VER - EDG 4B BREAK 9.45
: Wwpos [wapos|aaBigfor [3-1C | 750] 0.0224f 1 250 4 42 588 0.69] 405.72{ 11.06|POWER - BUS 484D TiE 62.29
_ AD0s [aapos|uaBigfoa |31 | 750 0024  250] 4] 420 528 0.69] 405.72] 11 06|POWER - BUS 484D TIE 6220
GLATA0 TOIAL = : i ’ - 2008 3%.12
LOAD REFERENCES
1) EC-138, REV. 4 1 = 135A MODE 7 LOAD PLUS 10% GROWTH 3) EC.132, REV. 6
NOTE: CURRENT !5 DIMDED BETWEEN 2 CONDUCTORS PER PHASE 4) EC-182,REV.0

2) EC-138, AEV. 4 1= 133A MODE 7 LOAD PLUS 10% GROWTH
NOTE: CURRENT IS DIVIDED BETWEEN 2 CONDUCTORS PER PHASE .
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RACEWAY HEAT LOSS JPHPTN-SEERGG011, REV.0 ?
ATTACHEMENT 3 l
1086
3 HOUR WRAP BANKED CONDUIT
NOTE: TEST DATA FOR 2 TRAY WAS CONVERTED TO OTHER SRZES BY A
AATIO OF SZES.
10
o /A‘
/ g ]
¢ ]
7 e '

N
\

R CALCUATED HEAT LOAD

/ , - {o#=TEST HEAT LOMD

et ———————

3 /
2 e
P g
1
: !
0 1 2 3 4 ) s s

-
X v en emman ¥ “ -







RACEWAY HEAT LOBS . JPHPTN-SEER 06011, ARV, 0
ATTACHMENT 3
20Fe
1 HOUR WRAP BANKED CONDUIT
NOTE: TEST DATA OR 24° TRAY WAS CONVERTED TO OTHER SZES BY A
RATIO OF 8ZES.
14
2
10
B CALCULATED HEAT LOAD
{ == TERT HEAT LOAD
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WATTSAT

RACEWAY HEAT LOSS

3 HOUR WRAPPED CONDUIT

- JPN-PTN-GEEF96011, REV. 0

ATYACHMENT 3
sors.

M CALCULATED HEAT LOWD
=4 YEATHEAT LOAD

» i —-
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RACEWAY HEAY LO83

1 HOUR WRAPPED CONDUIT
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JPN-PTN-SEERGS.011, REV. 0
ATTACHMENT 3
40F8

B CALCUIRATED HEAT LOAD
=== TEST HEAT LOAD
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NOTE: TEST DATA FOR « §° TRAY WAS CONVERTED TO OTHER SZES BY A
RATIO OF SZES.

WATTSAT

15

RACEWAY HEAT LOSS

3 HOUR WRAPPED TRAY

JPH-"TN-BEERGS-011, RV, 0
ATTACHMENT 3
SOrs

M CALCULATED HEAT LOAD]

{==&=TEST HEAT LOAD
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PACEWAY HEAT LOSS JPH-PTN-GEEFR-06.011, REV. 0
ATTACHMENT 3
sOFs |
|
1 HOUR WRAPPED TRAY
NOTE: TEST DATA FOR 24° TRAY WAS CONVERTED TO OTHER SZES 8Y A
RATIO OF SCES.
nw -
m / /
Co— : — / N CALCURATED HEAT LOAD
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