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1.0 INTRODUCTICN AND PURPCSE

At the request of Northera States Power Company (NSP), Stone & Webster
Engineering Corperation (SWEC) has perZoimed a study of cable ampacity ia
fire protacted cable trays.

The purpose of this study is to examine the effec:t om cable ampacity whea a
10CFRSO Appendix R fire barrier is installed on safety-related cable

trays. Appendix R fire barriers are required by the Nuclear Regulatory
Commissiom [NRC) to be installed cn Class IE circuits which do ot meet a
20 foot combustible separation criteria between redundant trains. This
work is required tc be completed by February 1984.

There are presently no industry standards that can directly applied for
sizing cable under these specific conditions. This study uses a simple
heat transfer model to determine the temperature rise across the fire
barrier. At this point, industry guidelines are then applied in the
conventicnal manner. The emphasis of the study is on the B&W Kaowool fire
barrier presently in use at Prairie Island Nuclear Generating Plant
(PINGP). However, severasl other materials are also evaluated. The results

of a limited test program on existing trays wrapped with the B&W Kaowool
fire barrier are included.

A brief economic and technical comparison of the various materials
considered is also presented.

PING? presently has approximataly 10% of the cable trays identified To be
protected in accordance with Appendix R wrapped with 2-1" layers cf B&W
Kzwool (l-hour fire barrier). A schematic of the proposed protection for
the remaining trays is shown in Figure 1. This figure differs from the
existing tray wraps in that no marinite board was installed in the first

' phase. Iastead, voids between cables were filled with Kaowoel.

NSP provided SWEC with a listing of trays identified to be covered. SWEC
did not verify the applicability of these trays to the requirements of
Appendix R nor did we confirm that the system and trays selectad by NS?
meet the requirements of Appendix R. Appendix R states that a three-our
fire barrier is required between circuits of redundant trains when
separation between the trains is less than 20 feet horizontally or there
are intervening combustibles or fire hazards. Appendix R allows a one hour

barrier to be installed if the area has fire detectors and an automatic
fire suppression system.

1+1



2.0 SUMMARY

This study indirectly applies the industry standards for sizing cable by
determining a temperature risa across the fire barrier and adding this
temperature rise to the original design ambieat temperature of the cable to
determine a new ambient temperature. Industry standards are then applied
to the new ambient temperature to determine tie perxmissable ampacity.

The temperature rise across the fire barrier is a funmctiom of the heat
generated inside the barrier and the ability of the barrier to dissipate
the heat. The heat generated inside the barrier can be accurately
determined, since the cable resistance and total amperage are known. The

ability of the barzier to dissipate heat is approximated by using a heat
ransfer model.

The ampacity derating factors presented here are considered to be the
minimum factors that must be applied if the cable is to operate under the
specified temperature conditions. Additional derating may be required to
account for the different modes of heat tramsfer between a cable in an open
ventilated cable tray and a cable in an enclosed unventilated cable tray.

The following materials 'are investigated im this study:

B&W Facwool one-hour fire barrier

TSI Thermo Lag 330-1 one-hour fire barrier
TSI Thermo Lag 330-1 three-hour fire barrier
3M M20A cne~hour fire barrvier

34 M20R ocne~-hour fire barrier

3M M20R three<hour fire barrier

00 O0O0O0CO

The theoretical results of the study indicate that for the cme-hour (2 in)
B&W Kaowool Fire Barrier (similar to that presently installed at PINGP),
substantial ampacity derating is required for most power cables. Cables
serving motor cperated valves and cables that are oversized to begin with
appear to have sufficient margin even whea operated inside the firce
barrier. Ian gemeral, oversized cables are those cables which were selected
based on a minimum cable size for mechanical strength rather than om a
minigum cable size for ampacity considerations.

The derating multipliers for the other materials considered were
substantially lower.

Derating factors for a specific barrier varied greatly. Aside from the
fire barrier material, the derating of a specific cable within a specific
tray depends on the physical tray dimensions, other cables iz the tray, the
amperage loading of each cable, the duty factor of each cable, and the size
of each cable. The study concludes that no single derating factor should
be applied for cables installed in a specific type of fire barvier.

The results of the study indicate that a combination of several different
materials may result in the most cost-effective installation with minimum
impact on the ampacity and loading criteria of the existing installation.
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The applicable section of this standard for the power cables installed at
PING? lists allowable ampacities for 3/c-copper cables at lkv and 8kv

(600v, 3000v levels at PINGP) with 90°C conductor temperature, 40°C ambient
air temperature, isolated iz air. This allowable ampacity is then adjustead
for conditions other than those stated above. The resulting derated
ampacity must then exceed the expected design ampacity of the locad serviced.

For a typical motor load, the design ampacity should include a 15 percent
margin for metor service factor and a 10 percent margin for low veltage
asperation (down to 90 percent of nameplate volts). For these reasons, the .
cable design ampacity for motor loads should be at least 125 percent of the
motor nameplate amperage. For cables installed in a single layer in cable
tray with 1/4 to 1 diameter spacing, a .82 derating factor is applied.

Table ]| summarizes the ampacities per the industry standards for cables and
conditions at PINGP.

3.2 Method For Derating Power Cables In a Wrapped Tray

After the cable trays are wrapped, the design ampacity of the cables must
be reexamined, since the environment in which the cables are installed has
changed from the design conditions. Specifically, the ambient temperature
which the cables are exposed is expected to be higher and the predominant
cable cooling process is no longer convection.

The industry standards do ‘not specifically address the application of
cables under these conditions. However, it seems obvious that the minimum
derating factor that should be applied is one which accounts for the cables
new ambient temperature (i.e., the temperature inside the wrapped tray).
This new ambient temperaturs will be the sum of the old ambient temperature
plus the temperature rise across the fire barrier.

To estimate the temperature rise across the fire barrier, the fire wrap is
modeled using the conventicnal heat transfer foraula:

Q.= UxAxAT Q = Heat Flow
U = Thermal Conductivity
A = Surface Area
AT = Temperature Rise

or solving for the temperature risa
AT = UxA/Q

For the purpose of this study the geometry of fire barrier analyzed will be
similar to that shown in Figure 1. For all msaterials considered, the model
assumes no temperature gradient across the interior of the covered tray.

For the B&W Kaowool the effects of the Marinite board shown in Figure 1 are
neglected.

Also for this study, all quantities will be discussed on a running or
linear foot basis since this will make the calculaticns independent of tray
length. No additional consideration will be given to short tray lengths or
tray ends that may recsive additional cooling by the convection process.
Special coverings such as foil or Zetex are neglected.



Te wrap per running foot of tray is

The surface area (A) of the £i
the tray depth (4 iaches assumed for all trays)

determined by summing twice
and twica the tray width.

The thermal conductivity of the fire wrap is de. .rmined by first summing
the resistances of each layer of the barrier and then iaverting the
result. A thermal resistance factor is included in the sum for the imner
and outer surface-to-air boundries. This surface factor is derived by
averaging the ASHRAE (1977) horizomtal up and horizemtal down surface
resistance for nonreflective (emittance £ = .50) surfaces in still air.
The resistance used at each surface-to-air boundary is

R = ,765(HOURXFT*x"F/Btu)
In addition to the surface-to-air boundary thermal resistance, tie
resistance of the fire barrier material itself must be considered. This

information is obtained from published data by the manufacturers. The
resistances of the various fire barriers considered is as follows:

Thermal Resistivity

Material Thickness HRxFT*x'F/Btu
One-hour B&W Kaawool ° 2" 4.0
One-hour TSI 330-1 1/2" 0.417
Three-hour TSI 330-1 3" 0.833
One-hour 34 M20A A" 0.641
One-hour 3M M20R 36" 0.333
Three-hour 3M M20R 11/2" : 0.666

- In each case, the thermal conductivity of the.system is then determined by
taking the reciprocal of the sum of the twe surface resistivities and
material thermal resistivities. The surface area per linear foot (A), the

thermal conductivity (U), and the product (AxU) are listed in Table 2 for
the various fire barriars considered.

The only remaining vaziabln in the equation for temperature rise is Q. To
determine the total heat generated (Q) by the cables inside the wrapped
trays, the following formula is applied to each cable in the enclosure:

W = I*xRxN W = Watts
I = Phase Amps
R = Conductor Resistance
N = Number of Conductors
(N =3 for 3 phase power cables
N = 2 for DC power cables)

The cable resistance usad in the study is the resistance of a single
conductor adjusted for operation at 90°C and adjusted for AC or DC. (Note
that as temperature increases, conductor resistance increases) Table 3
lists these quantities for the cable types installed act PINGP.



The curzent (I) for each lcad is the full load amperes (nameplate amperes)
as determined from the PINGP motor list (1983), the plant one-lines, or by
estimation. These values of amperage are listed in Table & f{or the various
cables zouted through the power cable trays which were identified to be
wrapped. Along with the cable ID and amperage, the service, the NSP cable
type, equivalent cable resistance (RxN), and watts generated per linear
foot (I*xRxN) are also listed.

The total heat generated (Q) im each tray is then determined by addiag the
individual comtributions of each cable (I’R) routed in that tray. For the
purpose of this study, all cables are assumed to be coperating at full load
amperes. No additional margin is included for low voltage operation or
cperation into the service faczor range. Table 5 demcnstwates the details
of this procedure for the one-hour B&W Kaowool fire barrier for all power
trays identified to be wrapped. Tables 64, B, C, D, E, and F summarize the

results of this procedure for power trays for the Kaowool as well as the
other materials considered.

Next an approximation to the air temperature in which the cable is
cperating is determined by adding the design ambient temperature in which
the tray is located to the temperature rise across the fire protection
boundary. SWEC recommends that a design ambient temperature of 4L0°C be

used for this purpose since 40°C is the design temperature in the auxiliary
building at PINGP.

If the cables wers originally designed to operate at a design ambient
temperature of 40°C, then it is logical that the minimum temperature

derating factor that must be applied is for the temperature rise across the
fire barzier.

.Table 7 lists the industry standard derating factors (Ref. 1) that must be

applied to cables operating abcve an ambient temperature of 40°'C. By
adding the recommended 40°C design ambient temperature to the calculated
temperature rises for specific trays in Tables 6A, B, C, D, £, and F, a
total temperature is obtained. . The minimum derating multiplier for cables
in a specific tray can then be determined from Table 7 by reading the
corresponding I'/I value for the corresponding value of total temperature.

The calculated derating factors are given in Tables 64, B, C, D, E, and F
for the trays and materials considered. Additional derating may alsc be
required since the mode of heat transfer for the open tray is different

than for the covered tray. For this study, these additicnal derating
factors are not investigsatad.

Derating of a specific cable is then accomplished by listing all protected
cable trays through which the cable is routed and then applying the
derating factor of the tray «Jith the largest predicted temperature rise to
the specific cable. This derating factor is applied to the industry
standard awpacity (Table 1). The resulting ampacity then may be compared
to the nameplate current of the load. If the derated ampacity is larger
than the load current, than the cable is sufficiently sized. If not,
adéitional evaluation of the cable is required as will be discussed later.

3-4



This final step is not taken in this study as it is dependeat on the
materials ultimately selected for the fire protection. Note that these
derating factors apply only to cables operating at the estimated
zemperature. The cables will only reach tie estimated temperature when
operating at rated load amperes, if the cable's ampacity is derated to less
than rated load amperes, the heat generated by the cable will be reduced
and the estimated operating temperaturs will also decrease. Thus
additional iterations of this procedurs could be performed to zero in om a
specific awmpacity limit for a specific cable under these conditions. This
iterative procedure is not addressed in this study since for the cables
considered, any ampacity derating beyond the required ampacity of the load
is unacceptable.’

3.3 Method for Derating Control Cables in a Wrapped Tray

Control cable tray lAM-TAS was examined to predict the temperature rise in
this type tray when wrapped in 2 in of B&W Kaowool (one-hour barrier).

The ability of the tray to dissipate heat is determined in the same way as
discussed in Section 3.2 of .this study for power trays. Tray lAM-TA9 can
dissipate .305 watts/"C per linear foot of tray.

The heat generated inside the tray is then estimated by examining the
function of ‘each of the cables. Tray 1AM-TA9 contains 66 multiconductor
cables or 442 conductors. Most conductors are #12 AWG.

The resistance of each conductor is calculated to be 00206 OHMS/ft at 90°C
for AC or DC" applicatioms. : '

The associated circuit for each cable was examined for current consuming
.devices and total curreat consumption was caleulated for each circuit. The
following power consumptions were allowed for each current consuming device:

ITEM - POWER .CONSUMPTION ALLOWED AMPERAGE
Solenoid Cperated Valve 20W .24
Indicating Lights 1w 1A
Motor Starters 100w 1.04
Alarm Dreps W .02A
Misc. Auxiliary Relays 20W Ry
Transmitters 20w .24

Duplex Qutlets 50CwW 54

The total current consumption in each circuit was then applied to each
conductor in cables serving that circuit. This approximation resulted in a
very consarvative average conductor curzent of ./9 amps.

The .79 amps is then squared, multiplied by the number of conductors, and
multiplied by the conductor resistance to determine the total heat gaim in
the tray (watts = [?xRxN). For tray lAM-TA9 this resulted in .57 )
watts/ft. This translates ianto a 3.4'F temperature rise.




Since lAM-TA9 is only 74 percent full with 442 conductors, SWEC assumed 100
percent fill would result in about 500 comductors. For this case allowing
.79 amps per conductor the heat generated increases to .71 watts and the
temperature rise increases to 4.2°F.

An extrapolation of this data indicates that control cable derating does

not become a problem until each of the 800 conductors is cperating at more
than 2.5 amps.

For control cables installed in a random lay open top cable tray, IPCEA
54-440 (1979) allows six amps per conducter at 90°C conductor temperature,
40°C ambient temperature, 600V insulation level, and three conductor cable
construction. For this study, this value of six amps is assumed to be
valid for all multiconductor cables.

In most cases, control and instrument cables are selected on the basis of
mechanical strength rather than ampacity; this estimate seems to confirm
this fact. The study also indicates that the curreat in each coaductor
must be increased more than three times from the already coanservative
estimate of .79 amps used in the study before derating beccmes a concera.

Derating requirements for other firn barrier materials are oot addressed

for control trays since the B&W Kaowool (2 in l-hour barrier), appears
acceptable.

3-8



4.0 FIELD TEST RESULTS

In order to add confidence ts the results of the predicted temperature rise
calculations discussed in the previous section, a limited temperature
survey of cable trays covered with a one-hour B&W Xaowool fire barrier was
made. This survey consisted of monitoring covered, uncovered, and ambient
temperatures in five power cable trays and three control cable trays. SWEC
selected the power trays which contained feeders to safeguards equipment
likely to be operating during normzl plant operation. NSP selected the
control trays based on fill criteria. Within the limits of experimental
accuracy, the results compared favorably with the calculations.

4.1 General Description Of The Test Setup

For the survey, several power cables installed in wrapped cable trays that
operate during normal plant operation were identified. Since the fire
barrier is installed only on safety-related cable trays, most cables in
these trays are not normally or continuously in service. Of the remaining
cables that are in service during ncrmal operaticn, the charging pump
cables and associated trays were selected since one charging pump is
operaticnal at all times and since the pumps are relatively large loads

(approximately 140 amps). The surveyed trays associated with the clarging
pumps are as follows:

Predominant
Tray Width Load
1AG - LA30 12" #12 Charging Pump
2AG - LBS 30" #21 Charging Pump
2AG - LB8 26"

#21 Charging Pump

In addition to the three power trays identified above, two power trays
containing the diesel generator D2 feeder cable were identified. These
trays were selected since the survey could be coordinated with the
bi-weekly diesel generator load test. The load current of the generator
nameplate voltage and powsr factor is 479 amps. These trays are as follows:

Predominant
Tray Width Load
1AM-1B23 9" Diesel Generator D2
1AM~-LB27 18"

Diesel Generator D2

Three control trays were also identified to be m&nitorcd. These trays were
selected by NSP since they were close to the main control room and were
appproaching the £ill limit. Thesae trays are:

Tray Widzch Wil ables
LAM~TAB 18" 94% a7
1AM~TA9 18" 4% s6
1AM-TALO 18" $8% 45



Based on the availability of strip chart recorders and the relative
locations of the points t> be monitored, three central moniioring points
were selected. As listed in Tables 8, 9, and 10, 27 thermocouples and
three recorders were installed. Thermocouples installed ia tne wrapped
section of power cable trays were inserted algngside the precominant cable
in that tray (charging pump feeder or diesel generator faeder).
Thermocouples installed in the unwrapped secticns of power cable trays were
installed alongside and strapped to the predominant cable in that tray.
Ambient thermocouples were installed in air in the general vicinity of the
trays being monitored. Thermocouples installed in control trays were
inserted approximately into the center of the cable bundle. In several
cases, a thermocouple was inserted into a covered section (metal tray
cover) of control trays as well as the wrapped and unwrapped tray
sections. The recorders on elevations 695' and 715' in the auxiliary
building were started on August 10, 1983 and continued to runm at a chart
speed of 1 inch per hour until August 24, 1983. The recorder in the relay
room was started August 22, 1983 and ran at 1 inch per hour umtil August
24, 1983 (in conjunction with the diesel testing). During the test period,

the operaticn of the charging pumps and diesel generator was monitored
periodically.

Thermocouples .~ . fabricated by twisting together and crimping the two
conductors of tue thermocouple extemsion wize. The limits of error for the
typs "T" thermocouples is + 1.8°F, and + 4°'F for the type "K"

thermocouples. Recorder ope:ntion and calibration was checked by the PINGP
instrument shop prior to the survey.

4.2 Charging Pump Feeder Tray Test Results

_As stated before, three cable trays serving two charging pumps wers

instrumentad fp: the temperature survey. all three trays are located on
elevation 695 of the auxiliary building. Tray 1AB-LA30 services Unit 1
charging pump #12, and trays 24G-LBS and 2AG-LBE service Unit 2 charging

pump #21. ‘A list of thermocouples installed on these trays is comtained inm
Table 8 )

All thermocouples ware connected to & type "K' wmultipoint recorder located
at G-12 on elevation 635,

Figure 2 is a sample of the strip chart record from this test. The
temperature data recorded for this test are relatively constant for the
duration of the test. Exceptions to the consistency appeared on August 11,
1983 when the #21 charging pump was started, and on August 23, 1983 when
#21 charging pump was reduced teo minimum speed.

During‘'the course of the test, both charging pumps normally operated
between 65 percent and 70 perceamt of full speed. For both pumps, 70
percent speed corresponded to 88 amps load current as measured by the PINGP
electrical shop om August 10, 1983. The speed of the pumps was read
several times during the survey at the ch;:;ing pump speed nanual/;uta
centrol station on the main comtrol board.



Typical steady state temperatures rocorded were as follows:

Measured
T/C# Description Temperature
Average 3 & & {#12 charging pump feeder in wrapped 120°F
tray lAG-LA30
] #12 charging pump feeder in unwrapped 96°F
tray 1AG-LA30
Ambient near 1AG-LA30 85°F
Average 5 & § {21 charging pump feeder in wrapped 111°F
tray 24G-L35
Average 7 & 8 #21 charging pump feeder in wrapped 108°F
tray 2AG-LDB8
10 #21 charging pump feeder in unwrapped 91°F
tray
g Ambient mear 24G-L35 & 8 ' 8s'F

This information indicates a temperature rise across the BaW Kaowool of
35°F for the #12 charging pump feeder in tray 1AG-LA30, a 26°F rise for #21

charging pump feeder in tray 24G-LBS, and a 23°F rise for #21 charging pump
feeder in tray 2AG-L3ES8.

Iz order :o compare measured values to the predicted values, the predicted

values must be adjusted to the conditions existing in the tray at the time
of the survey. First, all cther feeders in the trays being studied are
assumed to be out of service. This assumption is valid since the other
feeders service safeguards loads such as motor cperated valvas, RHR pumps,
safety injection pumps, and containment spray pumps. The sacond
modification to the predicted temperature rise is to adjust the heat
generated in the cable to account for operation of the charging pumps at
less than nameplate current. Since the heat gain (and thus the temperature
rise) is directly proportional to the zquare of the current, the
tagperature rise in tray lAG-LA30 is reduced to 43 percent of the predicted
value (the square of the measured current of 88 amps divided by the Unit 1
charging pumwp nameplate current of 134 amps). Similarly, for the #21
charging pump feedars in trays 2AG-LB8, and 2AG-LBS the temperaturs rise is
reduced to 34 percant of the predicted value [(88 amps/152 amps)?].

These adjusted temperature rises compare to the measured rises as follows:



Conditien Travy AT

e o et e

Calculated temperature rise in tray 1AG-LAZ0 91'F
with all cables at nameplate load: 24G-135 115°F

25G-1B8 77°F
Calculated temperature rise in tray with 1AG-LA30 - 39°F
ouly charging pump at 70 percent speed 2AG-LBS . 38°F
(38 aups) 24G-L38 26°F
Measured temperature rise in tray with only 1AG-LA30 as'r
charging pump operating at 70 percent speed 24G-13S 26°'F
(88 amps) 24G-138 23°'F

The error limits on type "K" thermocouples is + 4'F. Thus, all measured
temperatures seem to correspond reasonably close to the predicted values.

4.3 Diesel Generator Feeder Tray Test Results

Two cable trays containing the D2 Diesel Generator Feeder were instrumented
for the temperature survey. The first tray (1AM-LB23) is located in the
relay room on elevation 715, and the second tray (lAM-LB27) is located
outside the relay room over access control in the auxiliary building on
elevation 715. The instrumentation installed is given Tables 9 and 10.

The thermocouples monitoring tray 1AM-LB23 were connected to a type "T" two
point recorder located in the relay room. The thermocouples monitoring
tray 1AM-LB27 were connected to a type "T" multipoint recorder located at
H-7 on elevation 715' iz the auxiliary building.

' Since the diesel generator is not normally in service, the temperature

survey of these trays was coordinated with the bi-weekly diesel gemerator
load test.

The diesel generator is rated for continous operation at 2750 kw @ 0.8PF.
At the nameplate voltage (4.16kv), this translates to 479 amps per phase at

full locad. During the test on August 23, 1983, the diesel was rum for 15
hours at «00 amps.

Due to the tnermal mass of the cable (conductor, imsulation, jacket, and
armer), the cable tray, and the fire barrier, SWEC predicted that at rated
load the temperatures rise for these trays will be about 7°F per hour. This
implies that tray 1AM-L323 will reach a steady state temperature in about

30 hours and tray lAM-LB27 will reach steady state temperature in about 18
hours.

At rated load (47%4), the predicted temperaturs rise across the fire
barrier is 207°F for tray LAM-LB23 (9" wide) and 122°F for tray laM-LB27
(18" wide). '

L=4



However, since the diesel generator was operated at less tham full lcad
currest, the total temperature will drop as the square of the ratio of the
curreats or 70 percent of its predicted value [(400 amps/479 amps)®]. The
revised temperature rise in the trays is then 144'F for tray 1AM-LB23 and
84°'F for tray 1AM-LB27. The rate of temperature rise is also reduced to 70

percent or 5°F per hour. The time to equilibrium should remain about the
same.

A summary of the test results is as follows:

1AM-1B23 1AM-1327
Iaside Ambient Teap. Inside Ambient Temp.
Time (Hours)  1AM-LB23  1AM-LB23 Rise 1AMLB27 1AM-2B27 Rise
0 80°F 80°F 0°'F 89°F 89°F 0°'F
2 88°F 81°F 7°'F 95°F 89°F 6°F
4 9s5°'F 82°'F 14°F . 100°F 89°F 11°'F
- 105°'F 82°F 23°F 105°F 89°F 16°F
8 116'F 82°'F 346°'F 110°F 89'r 21°'F
10 123°F 82°r 41°'F 115°F 89°r 26°F
12 128°F 82°r 46°'F 120°F - 89°F 31°F
14 132°F - 82°F 50°F 125°F 89°F 38°F
15 135°F 82°F 53°F 127%r 89°F 38°F

For both trays, the temperature increases seem to react slower than the
rate of rise prediction indicates. Note that the rate of rise is not a
.critical factor in the derating determination. only an estimate of the
thermal mass of the cable, tray, and fire wrap. For both trays, there was
no indication of reaching a steady state temperature lower than predicted.
The diesel was stopped at 15 hours into the test since it was evident at

that point that ampacity derating was required regardless of the final
steady state temperature.. ‘

Working backwards from a 353°F temperature rise after 15 hours at 83 percent
load current implies a 75°F (42°C) rise at rated locad (4794) after 15
hours. Adding the 42°C rise to the 40°C ambient results in a total
internal tray temperature of 82°C. According to the industry standard
(summarized in Table 7), this cable should be derated to 40 percent of its
original ampacity after 15 hours and additional derating is required until
the temperature stabilizes. From Table 1, a 1000 - MCM cable installed in
tray with no allowance for underveltage or service factors cam carry 630
amps. Forty percent of this is 252 amps; comparing this to.the required

current of 479 amps indicates that this cable is undersized for this
applicatien.
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4.4 Control Tray Test Results

Three cable trays containing contsol cable were instrumented for the
temperature sSurvey. TIhe trays were _.AM-TA8, 9, and 10.

All three trays are heavily filled and are located near the relay room on
elevation 715' in the auxiliary building.

Nine type "T" thermocouples were installed to measure representative
temperatures inside the cable bundles of the trays for three conditioms.
1) cable tray unwrapped and without a cover, 2) cable tray unwrapped and
with a cover, 3) cable tray wrapped and with a cover. A thermocouple was
also installed to measure the ambient temperature in the general vicinity
of the trays. All thermocouples were comnected to a type 'T multipoint
recorder installed on elevatiom 715' of the auxiliary building. The
instrumentation for these trays is lised in Table 9.

The resulting temperatures were then recorded from August 10, 1983 through
August 24, 1983. Figure 3 is a sample of the strip chart record. During
this period, all temperatures remained within a 5'F window. Although
specific points cannot be distinguished on thic record, the window agrees

faverably with the predicted temperature rise in trays lAM-TA9 and 1AM-TALO
of 3.4'F. .
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5.0 MATZRIAL COMPARISON
.1 General

In additien to ampacity, the materials from three companies (B&W, TSI, and
3M) were investigated from a technical and ecomomic standpoint. Most of
the fire barrier systems have successfully passed the applicable ASTM-ELLS
fire testing and have received American Nuclear Iasurer's (ANI) and
Underwriter Laberatory's (UL) approval. However, because the list of
available qualified products is so limited, some additional materials from
these manufacturers have been included for comparison and future
reference. Presently, these materials show every indication of passing
ASTM-E119 and gaining the appropriate approvals.

All of the systems investigated are of a passive nature, and all vary
greatly in their method of fire protection. The B&W Kaowool system is a
son-copductive barrier system which insulates the tray or conduit from the
fire. The Kaowool is unaffected after the fire. The TSI systes is a
chemical compound that absoybs the heat of the fire as it sublimates, thus
protecting the enclosed tray or conduit. The TSI product will be consumed
during a fire. The 3M system is installed as a dense mat, and when exposed
to heat, expands and forms a char with a high thermal resistance
(intumescent). The 3M system must alsc be replaced after a fire. The
three-hour systems presented are basically made by increasing the thickness
cf the specific companies' one-hour systems.

Each system presented has physical, techmnical, or economic advantages or
disadvantages. Therefore, factors such as cost, weight, ease of
installation and repair, re-entry capability, and ampacity derating are

_ presented in this section to more effectively evaluate each material's
overall capability.

The system weights, material costs, and labor :-quizcd to completely
install each system are given in "per linear foot" quantities. Weight
measurements are based on 30 in x 6 in tray sections, while labor costs are
all based on $20.00/hour to facilitate economic comparison. Both of these
measurements can be readily adjusted to reflect different tray sizes or
labor rates. Manhour estimates are based on manufacturer and/or client
data at other nuclear facilities and include, site prep and cleanup, and
scaffold assembly/disassembly.

TSI, Inc. manufactures the only three-hour fire barrier presently qualified
for use on cable tray and conduit at nuclear facilities. Their system
Thermo-Lag 330-1 with Stress Skin 320-69 has successfully passed the
ASTM-E119. three-~hour test and has alsc gained ANI approval.

3M is developing 4 new fire barrier material, M20R, which is preseatly in
testing and has successfully passed the cne-hour test. 1M feels vezy
confident that this same material will also pass the three-hour fire tests,
and they are proceeding with this “esting. Based on this information and
the fact that 3M feels that this new material should be qualified,
approved, and in production by November 1933, the developmental information
is incliuded for comparison and future raference.
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A summary of the economic, technical, 'nd ampacity considerations for the
three-hour barriers is presented in Table 1l1.

Three qualified manufacturers of cne-hour rated fire barriers were
investigated, B&W, TSI, and 3M. 3M is presently testing a new material,
M20R, which will compete directly with its existing M20A system. B&W has
alsc modified their existing system by recommending the inclusion of an
cuter protective wrap Zetex-300. This alters their system cost apd is
included as a separate system for comparison. In general, the one-bour
rated systems and materials are the basis for other multiple bour fire
ratings offered by these respective companies. All barriers including the
new 3M (M20R) system have passed ASTM-E119 fire testing and all except M20R
have UL, ANI, and NRC approval for use on IE class Electrical circuits as
stipulated in 1O0CFRSO Appendix R section G.2.C.

A summary of the economic, technical, and ampacity considerations for the
one~hour barriers is presented in Table 12.

5.2 B&W Kaowool Ceramic Blanket Materials

5.2.1 General

Kacwool is a ceramic blanket used as a passive reflective fire barrier. .
This material has successfully passed the ASTM-E119 fire test and is ANI,
UL, and NRC approved for use on [E class electrical circuits.

Kaocwool is subject to physical and liquid damage; therefore; 3&W now
recommends the use of a protective wrapping.

5.2.2 Raowool One-Hour Barrzier

Two 1 in wraps of Kaowool held in place by stainless steel bands ars
required for the one-hour rating. Based on manufacturer's inmstallation
data at other nuclear facilities, 5.25 hours per linear foot is required
for a complete installation or approximately $105.00 per linear foot.
Material costs for the basic Kaowocl Blanket are approximately $21.00 per
linear foot resulting in an estimated total cost of $126.00 per linear foot.

The installation of a one-hour Kaowool wrap results in a system weight of
9.5 1b per linear foot. Although this figure is relatively low, it should
still be considered in tray siesmic and loading analysis. SWEC cable
derating calculations for this material installed on power trays indicates
excessive derating in many trays (Table 6A). This level of deration can be
considered severe; and based on this data, special comsideration should be
given when seleécting trays for protection with this material.

5.2.3 Raowool One-Hour Barrier with Zetex 800

The Kaowool ceramic dlanket material is subject to physical abuse,
abrading, and liquid (wicking) damage. Therefore, B&W now recommends
wrapping basic Kaowool systems with a Cetex-800 E-glass cloth blanket to
protect against inadvertant liquid sprays and paysical abusa. Zetex - 800
has oo fire protective capability but will withstand approximately 1000°F
before disintegration. This material is supplied with or without alumisum



.3.2 Thermolag 330-1 One Hour-Barrier

Prefab panels 1/2Z-in thick are used to meet the requirements of the
cne-hour fire rating system. Weight is approximately Il lb per linear
foot. The weight should be considered in sjesmic and tray loading
calculations. resent data issued by the manufacturer states that cable
derating for :h;s one-hour system is approximately 12  perceat. SWEC
caleulations for this material, based on manufacturer's data, reflect a
minimum derating of between 0 and 27 percent (Table €B).

Materials costs .are approximately $186.00 per linear foot. Labor costs are
estimated to be 8.25 hours per linear foot or $165.00 resulting in total
costs of $351.00 per foot.

5.3.3 Thermolag 330-1 Three-Hour Barrier

Prefab panels one in thick are required to meet the requirements of a
three-hour barrier.

Installation figures based on manufacturer's data and installations at
otber nuclear facilities indicate approximately 8.25 hours per linear foot
is required to completely install this system, resulting in labor charges
of §1635.00 per linear foot. Material charges are approximately $§372.00 per

linear foot, resulting in an estimated total cost of $537.00 per linear
foot.

Manufacturer's data gives the weight of an installed system to be

approximately 42 lb per linear foot. AltHough the manufacturer's data also
states thet other facilities have not experienced difficulty in adding this
amount of additiomal loading to existing tray systems, consideration should

"be givea to this area.

Present data issued by TSI Inc. states that cable derating for a three-hour
system is in the 17 to 20 percent range. For the power cable trays
identified to be protected at PINGP SWEC estimates, derating between 0 and
35 percent would be required (Table 6C).

5.4 3M - M20 Materials

5.4.1 General

M20 is an intumescent (heat expanding) passive mat which can be wrapped
around conduit and cable tray while being secured with stainless steel
bands. Wuen engulfed in flame, this material will expand in one direction

and char.
5.4.2 M20A Cne~-Hour Barrier

M20A is a ceramic intumescent (heat expanding) necprene rubber mat with an
aluminum fo0il backing. Four 1/4-in wraps are needed to produce the
required cre-hour fire rating. The entire wrap is secured to either
conduit or cable tray with stainless steel bands.



This sys:temx requires approximately 5.30 hours per linear foot to completely
install resulting in labor charges of approximately $110.00 per linear
foot. Materials are approximately $162.00 p.r linear foot. This results
in an estimated total cost of $272.00 per linear foot.

The resulting system weight is approximately 16 lbs. per li~nar foot and
sbould be considered in siesmic and tray lcading calculaticnms.

This material has successfully passed the ASTM-Z119 one-hour fire test and
has gained UL approval. ANI approval is still peading and should be
available by October 1983. Calculations by the manufacturer show derating
of cables to be inm the 34 to 38 percent range. Altarnate calculations by
SWEC based on manufacturer's data show cable minimum deratiang from 0 to 31
percent (Table 6D).

5.4.3 M20R Ope-Hour Barrier

M20R is an intumescent (heat expanding) passive material produced in 1/4~in
rubber mats with aluminum foil backing. Three wraps are aaticipated to
produce the ome-hour rating: This material is presently still in testing
and is presented here for comparison and future reference.

This new material is expected to be priced similar to the M20A mat.
However, because only three wraps will be required, the following reduced
charges are projected: labor, 5.40 hours per linear foot or §108.00 per
linear foot; matarial estimated at §122.00 per linear foot, bringing the

estimated total cost to $230.00 per linear foot. This projects a moderate
economic savings over the M20A matarial. '

This material has presently passed the ASTM-E11l9 one-hour f£ize rating.

sa28
-Certification, ANI and UL approval, and production are anticipated by
November 1983..

The estimated system weight of 15 1b per linear foot should be comsidered
in siesmic and tray loading calculations. SWEC estimates cable derating
between 0 and 26 perczent (Table 6E).

S.4.4 M20R Three-Hour Barriar

M20R is an intuscent (heat expanding) passive matarial rroduced in 1/4 in
rubber mats with aluminum foil backing. Six wraps are anticipated to
produce the three-hour rating. This material is presently still in testing
and is referenced here for ciwparison and future reference.

This new material is expected to be priced similar to the (M20A) mat
presently used in the 3M one~hour rated system. Due to six wraps of
material being required a projected installation time of 7.5 hours per
linear foot or $150.00 per linear foot is anticipated. Material costs are

estimated at $243.00 per linear foot. This results in an estimated total
cost of $393.00 per linear foot.



Six 1/4-in wraps result in an estimated system weight of 30 lb per linear

. foot. Consideraticm should be given whea adding this level of loading to

existing tray. Present data calculated by 3M indicates cable derating will
be in the 35 to 40 percent range, which is consistent with their presently
available M20A mat. The study confirms these derating estimates. For the
trays to be covered at PINGP, SWEC estimates minimum deratings between 0
and 32 percent (Table 6F). s
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6.0 CONCLUSIONS & RECOMMENDATIONS

The study indicates that for most cable trays identified to be provided
with an Appendix R fire barrier, the ampacity of the enclosed cables will
be substantially affected. The degree of ampacity derating required is
dependent on the fire barrier material, the heat load generated within the
fire barrier, and the external surface area of the fire barriers.

For the various materials examined, the insulating fire barrier smaterials
such as B3&W Raowool require the greatest ampacity derating factors for
normal operation. The state or phase change materials such as the 3M
intumescent barrier or the TSI subliming barrier require less derating than
the insulating type. However, in many cases, the predicted cable derating
for any of the materials considered exceeds the available design margin of
the existing cables.

Cables that are not seriously affected by the addition of a fire barzier
are those cables that were sized and selected on the basis of winimum
requirements for mechanical integrity rather than on the basis aminimum
ampacity requirements. The study and associated test program also
indicated that the time constants involved in reaching & steady state
temperature are quite long (18 to 20 hours), resulting in little or no
derating for cables serving low duty factor loads such as motor-operated
valves. In general, cables that may be seriously affected are cables

serving large loads that are required to operate continously for extended
pericds of time.

The basis of the derating factors determined in this study is a relatively
simple heat transfer model that predicts the temperature rise across the
fire barrier. This temperature rise is then added tc the design ambient

* temperature of the environment to determine a new ambient temperature to
which the cable is exposed. The cable is then derated in accordance with
industry standards for the new ambient temperature.

The industry standards for sizing (ampacity) of power and control cables do
not specifically address use of cables in wrapped trays. The methods used

in this study attempt to reduce the use of cables under these conditions to
a point where the industry standards can be applied. Pricr to proceeding,

SWEC recommends that the cable manufacturers used at PINGP be contacted and
asked for their input to this particular application.

Specific derating factors for each cable affected are not determined in
this study, but derating factors for various tray sections with the
different fire barrier systems are addressed. Once the fire barrier system
for each tray section has been detarmined, then individual cable derating
will be accomplished by applying the derating factor associated with the
wOorst case tray through which the cable is routed (highest temperature
rise) to the awpacity for the specific cable.

The study indicates that the most cost-efficient means of conformance with
Appendix R may be an installation combining several fire barrier

materials. For example, 2 B&W Kaowool fire barrier could be installed on
most contrcl trays and some power =rays that contain oversized or low-duty -
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factor cables. A state change material such as TSI thermo-lag or 3M M20
Mat could then be installed on the remaining trays. This study indicates
that some of the cables installed in the remaining trays will still require
derating beyond the available design margin of the cable.

Since mest of the cables and trays under consideration service
safety~related equipment, a service life for these cables of less than 40
years may be realistic. The cable manufacturers may also be comsultad
regarding a higher operating temperature for & shorter service life.

Other altermatives to prevent the potential problem include rerouting
selected cables or adding parallel feeders to selected loads to reduce the
ampacity loading in the problem cables. Investigation of actual motor full
load amperes versus nameplate full lcad amperes may also result in
additional ampacity margin for problem cables.

It should be noted that besides the initial heat gemeration and ampacity
derating calculations performed before the fire barrier installation, every

time a new cable is added to the tray, the calcuations should be redone to
determine the effect of the cable addition.

In addition, SWEC recommends that the design loading and seismié analysis

of the affected cable tray systems should be re-evaluated regardless of the
fire barrier material ultimately selected. j
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TABLE 2

WRAPPED CABLE TRAY MEAT TRANSFER COEFFICIENTS

UxA for
- BaM
Kaowool
One-liour
fu=,05532)
TRAY AREA {(A) SOFT WATIS/C
SI1ZE (IN) PER LIN FT PER LIN FT
e QF IRAY
6 1.5 08
2 2 L1
12 2.5 L]
18 3.5 19
24 4.5 .25
30 3.9 .30

S53NTF

UxA for
st

Therse .lag
Three-lour
{u=_2232)
WATIS/C
PER LIN FT

.33
45
.56
.18
1.00
1.23

UxA for
751

Thermo Lag
Ona-ilour
{u=.271)
HWATIS/C
PER LIN FY

A
54
.68
99
1.22
1. 49

UxA for

kL]

M20A
One-lour
{u=,243)
WATTS/C
PER LIN FT

.36
.ha

UxA for
M
H20R
Threp-Hour
{u=,281)
WATIS/C
PER LIN FT
.h2
-
« 88
.99
1.27

+. 36

UxA for
N

M20R
One-ltour
{u=_24
WATTS/

PER LIK FY

.36
L8

.84
1.08
.32



CUMPAMY PRODUCT TYPE

MAT COSY
S/FT.

APPROVAL

TABLE 11

THREE-HOUR FIRE BARRIER SUMMARY

WEIGHT LBS,
LB/FT.

EST. TIME
INSTALLATION
HRS/FT.

PER LIN. FT.
LABOR COSY ES7T.
@ S20.00/uR,

EST. TOTAL
Cosy

S/FT.

COMMENTS

Thermo-Lag,
330-1 &
Stress Skin
330-69 N
Subliming)
rafab Paneis

ISt ino.

N M20R
{ Intumascent )
Hay Wrap

ANL & §372.00
NRC (at

scme Nuciear
Stations)

Selil in $243.00

Toating

w2

30

8.25

1.50

$165.00

$150,00

§537.00

$393.00

1)
2)
3

5}

¥)
2)

5)

fabrication
shop needed
instatllers
Fecommended
Deilvery &
scheduls pro-
biems iikely.
Very Heavy
Ampacity Der-
ating per
study O Lo 35
percant

Not avaelisble
untli Nov. 83
Spaculative
on passing
IHR tosts.
Hloavy

Data basad on
Mig. projeo-
tlons
Ampecity Dor-
ating per
siudy O o

32 porcent



COMPANY PRODUCT TYPE

APPROVAL

HAT COST
S/FT.

TABLE 12

OME-HOUR FIRE BARRIER SUMMARY

WE1GHT
LB/FT.

EST. TIME
INSTALLATION
HRS/FT.

PER LIN. FT.

LADOR COST EST.

@ 520.00/UR,

EST. TOTAL
cosi

S/FT.

COMMENTS

s\

M

3H

Thermo-iag.
3310-1 wit
Stress Skin
330-69 .
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M20A
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Mut Wrap
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{ intumescent )
Hat Yrap

Cantinuwod next page
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ANt
Panding on
Wrap besign

Stitt In
tasting

$186.00

$162.00

$122.00

21

16
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8.25

5.50
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$165.00

$110.00

5108 .00

$351.00

$272.00
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installers
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materiat

§'as: tra
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271 percent
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2)

1)
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3)
W)

5)

& HIAC approvail

o

avalisbie

in Nov. 83

Mud . uonvz
ar-
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may
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study O to
31 pearcent
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Should pass
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Mig.
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TABLE 12 {cont.)

OHE-NMOUR FIRE BARRIER SUMMARY

COMPANY PHODUCT TYPE APPROVAL MAT COSY WE LGHT EST. TIME PER LIN. FTV. £ST. YOTAL COMMLENTS

$/FT. LB/FY. INSTALLATION LABOR COSY EST, COST
HRS/FY. @ $20.00/uR. S/FT.

Law Kaowool ANi & $21.00 9.5 5.25 $105.00 $126.00 1) Ba&W now
{ceramic NHC (st recommonds
blanket) some Nuclear Zarex coat
wrap ) Stations) to provect
w/o Zetex sgulnst in-

advertent
damage. ‘

2' Med lum

3} ampacity Der-
ating per
study 0 1o
100%

BaW Kaowoo i Same $47.00 10.5 5.35 $107.00 $154 .00 1) Requires ANI
{carsmlo & NRC approval
blankat) 2) New product
wrap with may be
letax coat availabie

In Nov, 83

3) Med.

Q; Ampacity Der-
ating per
study 0 to
100%
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TABLE 1 ——

CABLE AMPACITY FOR COPPER CABLES
INSTALLED IN ACCORDANCE WITH ICEA P48428

e —

CABLE ~ NSP (A) (A)(E-ZSZ csfs)r. 25
SIZE VOLTS TYPE AMPS AMPS AMPS
3/C-#10 500 29 A
S/C-#8 500 27 59 48 9
T/C-#6 5000 v 93 78 61
I/C-#4 600 31 104 es 63
3/C-42 500 24 138 113 91
S/C-#2  ~S000 . 8 1359 0 104
I/C-#1/0 800 23,221 186 153 122
T/C-#4/0 600 22 287 238 " 198
3/C~#4/0 5000 3 521 253 211
3/C~3%0 * 800 21 358 323 258
3/C-%00 ©  &00 20 487 399 319
I/C-7%0 %000 2 569 549 az3
T/C=1000 S000 1 748 630 504

(A) AMBRS.AT 90C CONDUCTOR TEMP., 40C AMBIENT TEMP., 3/C-
COPPER CABLE ISOLATED IN AIR.

(8) AMP3 FOR THE SAME COMDITIONS AS (A) ADJUSTED FOR INSTAL-
. LATION CON LADDER SUPPORTS, WITH 1/4 TO I DIAMETER
SPACING, AND NOT MORE THAN & CABLES HORIZIONTALLY.

(C) AMPS FOR THE SAME CONDITIONS AS (AR)%(B) ADJUSTED FOR
LOAD SERVICE FACTOR AND UNDER VOLTABE OPERATION (10%
BELOW NAMEPLATE). THIS COLUMN CAN BE COMPARED WITH, THE
LDADS NAMEPLATE FULL LOAD CURRENT AT RATED VOLTAGE.

NOTE: SHORT CIRCOIT CURRENT LIMITS AND VOLTAGE DROP DURING
MORMAL OPERATION AND STARTING SHOULD ALSO BE CONSIDERED
IN SIZING A SPECIFIC CABLE.



TABLE 3
COMOUCTOR AND CABLE RESISANCE AT PINGP -

{

AC CABLES :
AN (&) 8
: (S COND COND . (9)
(3) COND . OHMS/FT (7 AC OHMS OHMS /
TYPE . CABILE DOHMS/FT @50C AC/DC /FT&s0C IPH-FT
CABLE 31ZE @2SC (S)#1.25 RATIO <(&)#(M Iw(T)
oS8 T/C-#10 L. 00104 L0013 1.00 L0013 L0079
27 —S/C-#8 L 000854 ,000817% 1.00 0008175 .002452%
7 T/C-#5 L00041 ., 0005125 1.00 0005125 .001537
bt | T/C-#4 L, 000285% T.2TBE-4 1.00 3.238E-4 9,.71TE~4
.24 T S7C-#2  .000182 0002028 1.01 2.04SE-4 6.13&6E-4
23,22 I/C-#1/0 .000102 .000127S 1.02 1.3J01E-4 I.%02E-4
e i S/C=-#4/0 0000509 &.IT6TE-S 1.04 5.517E-S 1.968SE~-4
21 3/C-350 .0000308 .000038% 1.08 4.158E-5 1.247E-4
20 SLL=Z00 .0000218 .000027 1.13 3.0%1E-S 9.157E~-S
2 I/C-750 .0000144 000018 1.21 2.178E~5 &.5T4E-3
1 S/C=1000 0000108 .0000178 1.28 1.728E~-S S.184E~-S
it it DC CABLES
(S) (&) (9)
C— 4 COND COND OHMS/
TYPE . CABLE .OHMS/FT. OHMS/FT LIN-FT
CABLE SIZE 2S @90C I%s)
44 2/C-10 .D0104 L0013 . 0028
iz 2/C=5 L00041 L, 0003125 L 001029



CABLE ID SErRVICE
10CB-2 DSL GEN
1DCB~-3 SWGR 120
iDC2~-31 CONT. DC
1HVE=-1 CLG.FANS
1HVB-% CLG.FANS
1HVB=13 CLG.FANS
IHVB=17 CLG.FANS
1HVB=74 CLG.FANS
IHVE~-3& CLG.FANS
1HVE=-90 CLG.FANS
1K1-3 My=-32061
1K1- My=32120
1K1=-11 MY-3211S
1K1-14 MV=322060
1K1=-21 CHARG PP
1K1-2& Mv=32322
1K1=33 MV=-32268
1K2~1 MCC 1KAZ
1K2-2 RHR SMP P
1K2-4 My-3S2083
1K2~5 My=-32084
1K2«6 CHARG PP
1K2-7 .CHARG PP
1K2-8 MV=-322146
1K2-9 MVU-32139
1K2-18 PNL 1335
1K2=-20 MY=32257
IKI=22 MV- 2313
1KAZ~-1 -22097
1KAZ2=-2 HV-ZZOHw
1KAZ-3 My=-3210S
1KAZ-4 My=-32102
1KAZ=S MY=Z2078
LKAZ=3 HV-IZO?S
1VA2*7 =-34324
=~8 HV—“"”OI
1KA2-9 MV=32203
LKAZ=-10 My=32080
1IKAZ=-11 Mv=32082
1KA2-12 MV=3Z2207 °
1IKAZ=13 MV=321463
1KAZ=1S MV=32049
1LAZ~-1 MV=322063
iILAZ~2 MV=-22204
1LAZ-T My=-322072
1LAZ~4 MV=32230

TYPE

39
49

28
28

-
-
-
-

<8
28

-
-

=8
-
=8
<8
F 3
=8
24
=3
<8

—_—
-’
Lt
-
-
-~

23

-
—

=8
-
.

=8
28
=8
<8
-

28
<8
-
-
<8
23
"o
-
i
L
-

=8

-
-8

SUMMARY OF AFFECTED POWER CABLES

AMP QHMS/FT W/FT
b ? Q01025 . 9225000,
b 001028 9223000
15 L0028 L S8E0000
. L0039 .0TE1000,
3 L0079 ,0TI1000
8 L0039 2495000
b5 | L00T% 024370
g L0039 0243750
29 L D0OT% 1“4"50

23 L0037 .024_7
Q -« 0039 0
-0 00329 0
Q . 003T9 Q
) . 0039 0
134 I,902E-4 7.DOSTI3
0 .003Z9 0
0 . Q0T 0
20 &.1J6E-4 .2454700
.8 L0039 08537160
0 . 0039 0
0 L0029 4
134 2,902E-4.7.003333
134 3.902E-4 7,.00853%
0 . 0039 0
Q 0039 Q
15 6.13&E-4 12380544
0 «RQT? 9
Q .003T7 0
0 L0037 0
0 . 0039 0
Q L0029 Q
Q « 0037 0
0 L0029 0
0 . 0079 "0
o} L DOT? 0
0 L0039 O
Q . D039 Q
0 . 00Z? ]
0 . 0037 O
0 0039 (v}
0 L0029 0
(0] « D039 0
Q . DOT? Q
] +O03T? Q
0 « Q3T 0
0 +O03% 0

TABLE 4
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CABLE ID SERVICE
1LAZ=9  MY=320&8
1LAZ-10 MV=32089
ILAZ=11 MV=-32231
ILAZ-12 MV-32196
ILAZ=13 MV=-I213S
ILAZ=14 MY=-T2141
ILAZ=-21 MV-32243
1LAZ=27 MV-=322047
1L2-3 A XFR PP
1L2-9 BA XFR PP
1L2-14  MV=I2074
iL2-1&6 WST GAS C
1L2-20  MV=32199
1M2-7 MY=32273
1M2=3 MY=3227¢
1X2-1 FAN COIL
1X2-2 FAN COIL
122-1 MCC 1A2
182-1 MCC 1K2
2z-2 MCC 1T2
128-1 MCC 1L2
126-2 MCC " 1M2
126-3 MCC i1MA
1271 MCC 1X2
128-1 C ‘RM CHLR
154001=1 C3 PUMP
15302-1 US 120
164031 CC PUMP:
15404~1 RHR PUMP
16408-1 SI PUMP
20C8-7  PNL 261
2DCB-12 CONT DC
2DCB-16 US 220 DC
20CE-34 2-S0V°S
IHVE-2  CLG.FANS
IHVE=10, CLG.FANS
IHVB-18 CLG.FANS
IHVB=22 CLG.FANS
2HVB-IT CLG.FANS |
IHVE-I9 CLG.FANS
IKAZ-T  MV=32212
2WAZ-8  MV-I2114
2KAZ=9  MY=32109

2KAZ=10
SKAZ=13
2KA2-14
2KAZ-1S

2KA2-1s

MV=-32111
Mv-3218%
MV-32183
MV=32191
MV-32204

TABLE 4

SUMMARY OF AFFECTED POWER CABLES

TYPE

=8
<8
pis -
28
=8
=3
=8

=8
28

AMP OHMS/FT

0 LDOZT

0 .D03T?

Q D029

Q . QO39

0 . QO3T9

0 . DOIR

0 « DQ39?

Q 0039

13 D037

) + DOS9

0 D039

<0 0024529

] +DO39

0 D029

0 « QO3

8% T.902E-4

89 3.90ZE=4

<90 &.S54E~-S
myanpony

T e

7. 153E~S
9. 1535E-3
1.247E~-4

«247E~-4

'1.985E-3

1.247E~-4
« 247E=4
L, QLSS
1.78%E~4
sQD1ISS7S
+ON18537S
&.12&E~-4
L0026
L0025
Q01023
D028

N T et
LDOTY
D037
.0QZ9
L0039
L0039

. 0037

. 0039
O3S

s 0039
«DOT?
«DO3Z9

. DOZT
D039

PAGE 20F 3

1.25635600
0

Q
2.2072%0
Q

0

Q
Z.818834
2.818834
9.938214
7. 023008
«SB67142Z
7.796250
LF012863
7.940400
4.081576
4,598418
1.654104
I3.89079&
1.594141
« FHO9TTS
6. 13579
. HB8S0000
« SBS0000
« 7225000
~O418000
LO243T750
LOIT1000
.03IT1000
. 0243750
L2870
. 2895000
0

0

Q

0

0

0

)

0
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TABLE S PAGE 1 OF 2
DETAILED TASULATION FOR POWER TRAYS WRAPPED Wi it RACOWOOL
TRAY ID= 1AG-LAIO TRAY WID= 12 TRAY LEN= 3&.% TRY LOSS= .:1=34
CABLE ID SERVICE TYPE AMP OHMS/FT W/FT
1K1=3 MY-32061 ) 0 . 0039 )
1480 =4 MV=I2120 28 0 . 0039 0
1K1--11 MY=3211% 28 0 . 0039 0
1K1=-14 MVU=32060 28 0 . 0029 0
1X1-21 CHARG PP 23 133 3.902E~4 7.005533
IKL=28 MY=32322 28 0 . 003° 0
1K1=33 MV=3228é 28 0 S o k) 0

TR L T T T T I T T NSNS EETSSNNITI I I TN ZITIIZES

TOT AMPS= 134

TRAY ID=

1AG-LEB1

TOT W/FT= 7.008533 DELTA T= 350.461802

TRAY WID= 3O TRAY LEN= 7.3 TRY LOSS= .J0448
CABLE ID SERVICZ TYPE AMP  OHMS/FT W/FT
iKvVE=1 CLG.FANS 28 S . 0039 0351000
1RVB-9 CLG.FANS 28 5 0039 .03T1000
1HVB-1Z CLG.FANS =8 8 00329 .24985000
1HVB-74 CLG.FANS 28 2.5 0037 ,02435730
1HVB-8& CLG.FANS 28 2.3 0039 .02437350
1HVB=-90 CLG.FANS 28 2.9 0039 .0243730
1KA2-7 Mv=32121 28 0 . 0039 0
1K2-1 MCC 1KA2 =4 20 &.13&E-4 .24T4300
1K2-2 RHR SMP P 28 S.8 . 0039 .0S&63180
IK2=-4 My=-32083 =8 0 LQG3T9 0
1K2-9 MV=32139 - =8 c . 0039 0
1K2-20 MV=32287 28 Q . D039 0
123-1 MCC 1K2 =0 277 9.133E-S 7.02500%
o mCcC 172 Z0 &5 9.153E-S .3847142
14404~1 RHR PUMP 7 25 .0013373 .960937S

TOT AMPS= 412.3

L At
b

TOT W/FT= 9.06

8 DELTA T= 29.77718



TABLE S PAGE 2 OF 29
DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KACWOOL

TRAY ID= 1/G-L32 TRAY WID= IO TRAY LEN= 11 TRY LOSS= ,T0448
CABLE ID SERVICE TYPE AMP OHMS/FT W/FT
iHVB-1 CLG.FANS <8 S 0039 .0331000
1HVB=9 CLG.FANE <8 1 .003% .0Q0331000
1HVB=13 CLG.FANS _ 28 8 . 0039 .2496000
iHVB~74 CLG.FANS -8 2.9 0029 .0243730
1HVB~-86 CLG.FANS =8 - .0039 .024357%0
1HVB=90 CLG.FANS 28 2:9 0039 .N24T73S0
LKAZ=T MV=-32121 <3 0 . 0039 Q
IK2=-1 MCC 1KAZ 24 20 6.13&E-4 .24343T00
1K2=4 MV=-32085 <8 o . 0039 Q
1IKS~2 RHR SMP P =8 S.8 D039 05631860
1KZ~9 Mv-32139 28 Q . 0039 0
1K2-20 MV=32287 <8 0 . 0039 0
<o=1 MCC 1K2 =0 277 9.135335E-S 7.02300S
a2l MCC " 1T2 =0 &3

9.1535E~-S .3867142

TOT AMPS= 387.3 TOT W/FT= 8.104391 DELTA T= 26.6171S

TRAY ID= 1AG-LBI TRAY WID= J0 TRAY LEN= 8 TRY LOSS= ,30448
CABLE ID SERVICE TYPE AMP QOHMS/FT W/FT
IHVB=17 CLG.FANS <8 <. . 0039 .0243T730
LKAZ=7 Mv=32121 <8 0 . 0039 0
1K2-1 MCC 1KA2 24 20 6,1356E=-4 .2454200
1K2-2 RHR SMP P 28 <.8 . 0039 .0S5631&0
1K2~4 MY=-32083 =8 0 L0039 . Q
1K2~% My=-32084 =8 0 . 0039 0
1K2~9 My=-32139 <8 0 . 0039 Q
1K2=-18 “PNL 133 =4 15 6.1346E-4 ,1380544
1K2=20 MV=32247 <8 0 . 0039 0
Pt td | MCC 1K2 20 277 9.133JE~S 7.023008
o= MCcC 172 ' =0 63 9.133E-S .3867142

TOT AMPS= 73T33.32 TOT W/FT= 7.87389S DELTA T= 25.84014



TABLE S PAGE 6 OF 22

DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWOOL

TRAY ID= 1AG-L212 TRAY WID= 30 TRAY LEN= 9.5 TRY LOSS= .T0448
CABLE 1D SERVICE TYPE AMP OHMS/FT W/FT
1KAZ-4  mMy=32102 28 0 . 0039 0
1KAZ-7 MV-32121 28 © . 0039 0
IKAZ-8  MV-32201 28 0 . 0039 0
1K2~1 MCC 1KAZ 24 20 &.134E-4 2454700

T T S T N T R I S T T I S T I I N TS S SIS S T NS SIS EEEEEEEEE

TOT AMPS= 20 TOT W/FT= ,24T4300 DELTA T= .80&0628
TRAY ID= 1AG-L514 TRAY WID= 18 TRAY LEN= 31 TRY LOSS= .1937&
CABLE ID SERVICE TYPE AMP  OHMS/FT W/FT
1HVE=-1 CLG.FANS 23 3 L0039 .0351000
IKA2=-4 MV=32102 28 0 L0039 0
1KAZ2=-8 MV=32201 28 ) L0039 0
1K2=9 MY=32159 28 0 L0039 0
1K2=-2 MY=32257 28 0 L0039 )
1L2-4 BA XFR PP 28 18 Q039 1.263500
1L2-5 BA XFR PP 28 0 L0039 o -
1L2~1& . WST GAS C 27 30 .002452% 2,2072%0
154403-1 CC PUMP 7 32.2 .001537% 1.594141

TOT AMPS= 82.2 TOT W/FT= $,100091 DELTA T= 25.3J11&9



TABLE § PAGE 7 OF 2»

DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWOGL

TRAY ID= 1AG-LB1S TRAY WID= 18 TRAY LEN= 4.9 TRY LOSS= ,1237&
CABLE ID SERVICE TYPE AMP OHMS/FT W/FT
{HVB=-1  CLG.FANS 2 3 .0039 .0321000
1KAZ=4 MV=32102 ? 0 . 0039 0
1KA2-8 MV=32201 2 ) . 0039 0
1K2-9 MV=32159 - 2 0 . 0039 0
L2~ BA XFR PP 28 18 L0039 1.28360C
1L2-3 BA XFR PP 28 0 . 0039 0 .
1L2~14 WST GAS C 27 30 .0024%2% 2.2072%50
16403-1 CC PUMP 7 32.2 .001537% 1.594141

B e R T T e e e

TOT AMPS= 83.2 TOT W/FT= S5.100091 DELTA T= 256.321&9

TRAY ID= 1AG-LB19 TRAY WID= 12 TRAY LEN= Ti TRY LOSS= ,1384
CABLE ID SERVICE "TYPE AMP  OHMS/FT W/FT
1HVB=-1 CLG.F ANS - 3 0039 .0351000
1L3=16 WSET Gas C 2 S0 .0024223 2.2072%0

TOT AMPS= TOJ TOT W/FT= 2,242T50 DELTA T= 16.20195



TABLE § PAGE 8 OF 2@
DETAILED TABULATION EOR POWER TRAYS WRAPFED WITH KACWOOL
TRAY ID= 1AG-L323 TRAY WID= 20 TEAY LEN= 13,5 TRY LOSS= , 20448
CABLE ID SERVICE TYPE AMP  OHMS/FT W/FT
IKAZ=1 MV=-32097 28 0 . 0039 0
1IKA2=-2 MV=3 -099 28 0 . 0039 v}
IKA2=-3 MV=3210% 28 0 L0039 0
LKA2-S  MV=3220764 P 0 . 0039 0
1KA2-6 MV=32078 23 0 L0039 0
LKAZ=9  MV=32203 i 0 L0039 0 -
1KA2=-10 MV=32080 28 0 L0039 0
1KA2-11 My=32082 28 0 . 0039 )
1KAZ=-12 nv-::zo7 23 ) L0039 0
IKA2=13 MV=32143 28 0 .003% 0
LKA2=-15 MV=32040 0  .003T9 0

=a

P T T S L R R st R S e e

TOT AMPS= Q TOT W/FT= © DELTA T= Q

TRAY ID= 1AG=LB24 TRAY WID= T0 TRAY LEN= 18.95 TRY LOSS= .I044%
CABLE ID SERVICE TYPE AMP OHMS/FT W/FT
1HVEB-9 CLG.FANS 28 v 1 + 0039 .0TS1000
1HVB=-13 CLG.FANS 28 8 L0039 .2495000
1KAZ-1 MV=32097 28 0 . 0039 0
1KA2-2 MV=-32099 28 Q . 0039 0
1KA2-3 MY=32109 =8 (o) . 003 . 0
1KA2-S MY=Z2074 pd = | Q . 0039 Q
1KA2=-4 MY=-22078 28 0 . 0039 0
1KAZ=-9 « MVU-32203 =8 0 . 0039 Q
1KAZ=10 MV=32080 29 0 . 0039 0
1KAZ2~11 MVY=32082 =8 0 +« D059 0
1KA2=12 MV=3I2207 - 28 G . 0039 0
1KA2=-13 MY=321&3 =8 o] . D039 Q
1K2=2 RHR SMP P 28 - P8 - | L0029 0863160
1KZ~4 MY=3208% =8 0 . 0039 Q
164001~1 CS PUMF 7 32.8 .0015379 1.4854104
1640S-1 SI PUMP s 100 &.136E-4 &.1357S

TOT AMPS= 147.6

TOT W/FT= 8.130870 DELTA T=

26.70412



TABLE §
DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KACWOOL.

PAGE 9 OF 2@

TRAY ID= 1AG-LBIS TRAY WID= 18 TRAY LEN= 17.9 TRY LOSSs , 19278
CABLE 1D SERVICE TYPE AMP  QHMS/FT W/FT
1HVB-1Z CLG.FANS =8 8 . 0039 .24%96000
1KAZ-S MV=32076 =8 o . 0029 v
1KAZ-6 My=-32078 prd = 0 . 0039 Q
1KAZ=-9 MV=32203 <8 0 . 0039 0
1KAZ-10 MV=-32080 - Q . 0039 Q
1IKA2=11 MV=32082 s Q . 0039 0 -
1KA2-12 MV=32207 =8 Q . 0039 o}
IKAZ=-13 MV=32163 =3 0 . 0039 0
1540S-1 SI PUMP & 100 &6.156E-4 46.13T575

B R e e e e e e

TOT AMPS= 108 TOT W/FT= &.38%3%0 DELTA T= 32.95494
TRAY ID= 1AG~LB25 TRAY WID= 12 TRAY LEN= 52 TR LL{SS= .1384
CABLE ID SERVICE CTYPE AMP OHMS/FT W/ET
1HVB=1Z CLG.FANS 28 = L0039 .2895000
1KA2=9 MV=32203 23 0 L0039 0
1KA2=10 MV=32080 28 0 L0039 )
1KAZ2=-11 MV=32082 28 ) L0039 0
1KA2=12 MV=32207 28 0 . 003 0
IKAZ=1T MY=3214&3 28 0 . 0039 0
1540%~1 SI PUMP o 6.1357%

100 6.136E-4

TOT AMPS= 108

TOT W/FT= &.3285350 DELTA T= 44.

12692
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TABLE § PAGE 11 OF 22

DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH XAOWOOL

TRAY ID= 1AM=LBT TRAY WID= 30 TRAY LEN= 10 TRY LOSS= ,T0443
CABLE ID SERVICE TYPE AMP  OHMS/FT W/FT
I1DCE-3  SWGR 120 a9 30 .00102% .922%000
1DCB~-31 CONT. DC a4 15 . 0025 .58%0000
122-1 MCC 1AZ 2 390 4.534E-5 9.938214
23-1 MCC 1K2 20 277 9.153E-5 7.02300%
164001~1 CS PUMF 7 32.8 .001537% 1.4%4104

16402-1 US 120 5 140 1.98%E-4 =.89079% »
18403-1 CC PUMP 7 32.2 .001537% 1.594141
16404-1 RHR PUMP 7 2% . 0015378 .960937S
1540S-1 SI PUMP 5 100 6.135E~4 &.1357S%

TOT W/FT= 32.7044% DELTA T= 107.4108

TOT AMPS= 1042

.320448

TRAY ID= 1AM-LB4 TRAY WID=. 30 TRAY LEN= 19.9 TRY LOSS=
CABLE ID SERVICE TYPE AMP QHMS/FT W/FT
1DCB-3  SWGR 120 49 30 .001025 . 9225000
123-1 MCC 1K2 20 277 9.1%3E-S 7.02300S
126-2 MCC 1M2 2 8S 1.247E-4 .9012465
126-3 MCC 1MA 22 200 1.98SE-4 7.940400
122-1 MCC 1A2 2 390 6.833E-% 9.978214
16402-1 US 120 s 180 1.98SE-4 3.89079&

8."88‘.’.ﬂ888"':-""-’:“"“8.83.-8....-“:“--'-"8-"-'.--”-.‘

TOT W/FT= Z0.414618 DELTA T= 100,232

TOT AMPS= 1122



TABLE §

PAGE 12 OF 29
DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWOOL
TRAY ID= 1AM=LBS TRAY WID= 30 TRAY LEN= 10 TRY LOSS= ,T0a4as
CABLE ID SERVICE TYPE AMP (QHMS/FT W/FT
1DCB-I1 CONT. DC 443 18 L0025 ,SBS0000
123-1 MCC 1K2 20 277 9.153JE-% 7.02300%
2T-2 MCC 1T2 20 &5 9,153E~-5 ,38a7142
128=2 MCC 1M2 ' 23 B8 1.247E-4 ,901244%
1246-3 MCC 1MA 22 200 1.5GSE~4 7.940400
164001-1 CS PUMP 7 32.8 0015379 1.654104 -
14403-1 CC PUMP y 4 32.2 .0018537% 1.594141
15404~-1 RHR PUMP 7 2% .001537% .960977%
16308-1 SI PUMP s 100 6.13J4E~4 4.1357S

EF S T T T T T =t~ 2 T3 21 b S S R R

TOT AMPS= 832 TOT W/FT= 27.

18130 DELTA T= 89.

<7121

TRAY ID= 1AM=-LB& TRAY WID= 320 TRAY LEN= 16 TRY LOSS= .Z0448
CABLE ID SERVICE TYPE AMP  OHMS/F [ W/FT
1DCB-31 CONT. DC 44 15 . 0026 .SB8S0000
{HVB=74 CLG.FANS 28 2.5 0039 .024T7%0
iM2=7 MY-32273 28 0 . 00329 0
1M2-9 MY=-32276 28 0 . 0039 0
23-1 MCC 1K2 20 277 9.15ZE-%3 7.02300%
123=-2 MCC 172 20 &% 9.1538-5 .3B&7142
154001-1 CS PUMP 7 32.8 .001537% 1.654104
16403-1. CC PUMP F 4 2.2 0019379 1.594141
16404~1 RHR PUMP 7 2% .001837% .960937%
16405-1 SI PUMP ) 100 &.134E-4 6.1337%

TOT AMPS= S49.% TOT W/FT= 18.364037 DELTA T= &0.31

N
-

LIBRARY (OPY



|

| TABLE §

{ DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWOOL.
|
|
|

TRAY ID= 1AM=-LB14 TRAY WID= 24

TRAY LEN= 17 TRY LOSS=

PAGE13QF 29

24212

CABLE ID SERVICE TYPE
126~1 MCC L2 P4
127=1 mMCcC 1x2 =1

128~1 C RM CHLR 21

AMP QOHMS/FT W/FT
230 1.287E-4 7,7962%

180 1.247E-4 4,04157¢6
192 1.247E~4 4,598413

TOT AMPS= &22 TOT W/FT= 146.43424 DELTA T= 435.97721

TRAY ID= 1AM-LB1S TRAY WID=.24 [ TRAY LEN= 6.5 TRY LOSS= .24912
CABLE 1D SERVICE TYPE AMP  OHMS/FT W/FT
126=1  MCC 1L2 21 250 1.247E-4 7,796250
127-1  MCC 1X2 21 180 1.247E-4 4.041573
192 1.247E-3 4,398415

128~-1 C RM CHLR 21

TOT AMPS= §22 TOT W/FT= 145.43624 DELTA T= 4£5.9772



TRAY ID= lAM-LBlé

TABLE §

CABLE 1D SERVICE

L1LA2=-27
1L.23~1
1L2-6
1ab=1
127~1

PAGE 14QF 23
DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWCOL
TRAY WID= 24 TRAY LEN= 5.5 TRY LOSS= ,24212
TYPE AMP QHMS/FT W/FT
MV=32047 <8 Q . Q039 0
MCC 1LA2 24 20 6.136E~4 .24T4200
Mv-32086 28 0 . 0039 Qo
MCC 1.2 21 250 1.247E~-4 7.796250
mCC 1X2 =1 180 1.247E-4 4.04137&

TOT AMPS= 430

TOT W/FT= 12.08T25 DELTA T= 48.3037é

TRAY ID= 1AM-LB19 TRAY WID= 18 TRAY LEN= 4.5 TRY LOSS= .1937&
CABLE ID SERVICE - TYPE AMP QOHMS/FT W/FT
1LAZ2-1 MY=-32063 28 0 . 0039 0
1LAZ-2 My=3223 28 0 . 0039 Qo
1LA2-T Mv-32072 =8 0 . 0037 0
1LAZ~-4 MV=32230 28 Q . 0039 0
LLAZ-9 MV=32068 <8 0 . 00329 o)
1LA2=-10 MV=32069 <8 o} . 0039 0
1LA2=-11 mMv=3220 =8 0 . 0039 0.
1ILAZ=-12, MV-32194 =8 0 . 0039 0
1LAZ=13 MV=3213S a8 0 . 0039 »)
1LA2-14 MV=32141 <8 0 . 0039 0
1LA2-21 MV=32243 . =8 *) . 0039 0

TOT AMPS= O

TOT

W/FT=

0

DE'.TA T=

0



TABLE §

DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWOOL

=4

TRAY LEN= 14

PAGE 1S OF 25

TRY LUSS=

28912

TRAY ID= 1AM=LEI1 TRAY WID=
CABLE ID SERVICE TYPE
1LAZ=1 MY=3206S 28
1LAZ-2 My=32234 =
ILAZ=-3 MV=-32072 P
1LAZ-4 MV=32230 -
ILA2-9 My-320468 <
1LA2=10 MV=Z2069 =8
1LA2=-11 MVv=32230 =8
ILA2-12 MV=32196 <8
ILAZ=13 MV=32138 <8
1LAZ2-14 MV=32141 =8
iL2-14 My-32074 28
1L2=20 MV=32199 . 2
1X2-1 FaN COIL e
1X2=3 FAN COIL a3

AMF

OHMSAFT W/FT

0O00O0000

MMoCcCooo

m

. 0039
. 0039
. 0039
. 003
. 0039
. 0039
. Q039
. 0039
. 0037
. 0039
. 0039
. 0039
S.902E-4 2.818834
<.902E-4 2.818834

OCO0O0COCUVOO0OOO0C0C

T TN T I TN N T T I I T I I I N T I S SIS I SOOI TSI SIS IS =T

TOT AMPS= 170 TOT W/FT= S.637567 DELTA T= 22.63033

TRAY ID= 1AM-LBIZ TRAY WID= 24 TRAY LEN= T4.5 TRY LOSS= ,.24912
CAELE ID SERVICE TYPE AMP  QOHMS/FT W/FT
1LA2~-1 MY=322062 =8 Q . 0039 Q
1LA2-2 MV=3223 <8 0 . 0039 0
1LAZ~3 MY=32072 28 0 . 003 Q
1LAZ-4 MV=32230 <8 0 0039 )
1LAZ-9 MV=32068 =8 0 . 003 0
ILA2-10 MV=3204°9 =8 0 0039 0
1LA2=-11 MV=32231 28 0 . 0039 0
1LAZ=-12. mMVv=-32 196 =8 0 . 0029 o)
1LAZ-13 MV=3213 =8 Q . 0039 0
1LAZ~-14 MV-32141 <8 0 . « 0039 0
1L2=-14 MV=32074 . <8 0 Q39 0
1L.2-20 MV=32199 <8 o .003? * &)
1X3=1 FAN COIL -9 8S 3.902E-4 2.818834
1X2=2 FAN COIL 23 85 Z.902E-4 2.818834

TOT AMPS= 170 TOT W/FT= $.4637667 DELTA Ta 22.83023



1AM=-LBI0

TABLE §

DETAILED TABULATION FOR FOWER TRAYS WRAPPED WITH KACWOOL

TRAY WID= %

TRAY LEN=

PAGE 16 QF 0

4.5 TRY LOSS=

+ 13072

CABLE ID SERVICE

DSL. GEN
DSL FEED

TYPE

49
1

AMP QOHMS/FT

S0 .001023 .

479 S.184E-S

W/FT
2:500Q
11.89422

N A N R S T T N S I T I N I I I T I TSNS EESISSENEES ST I ESEEES

TOT W/FT= 12.81672 DELTA T= 115.7580

TOT AMPS= 3509

TRAY ID= 1AM-LB27 TRAY WID=. 18 TRAY LEN= &2 TRY LOSS= .1937&
CABLE ID SERVICE TYPE AMP  OHMS/FT W/FT
1DCB-2  DSL GEN a9 30 .00102% .9225000
2c-2 MCC 1T2 2 6% 9.153E-F .38467142
2%304-1 DSL FEED 1 479 S.184E-5 11.89422

TOT W/FT= 13.20344 DELTA T= §8.14329

TOT AMPS= I74



TABLE 5 PAGE 170F 29
DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KACWCOL
TRAY ID= 2AG~-LBZ TRAY WID= 24 TRAY LEN= 12 TRY LOSS=
CABLE ID SERVICE TYPE AMP  OHMMS/FT W/FT
2DCB-34 2-3LV'S 443 4 L0025 0415000
WAZ=T  MV=I2212 28 0 L0035 0
2K2-7 MY=-321681 28 0 . 0039 v}
2540T-1 CC PUMP 7 32,2 .001537% 1.594141

-
-
-

BRSSP S P R e R

TOT AMPS= T6.2 TOT W/FT= 1.632741 DELTA T= &.3566079
TRAY ID= ZAG-LBS TRAY WID= 30 TRAY LEN= I8 TRY LOSS= ,Z044E
CABLE ID SERVICE TYPE AMP  OHMS/FT W/FT
2DCB-34 2-80V'S 44 4 L0025 .0416000
2HVB=-18 CLG.FANS 28 3 . 0039 .0351000
=HVB=-IT CLG.FANS =8 2.9 .Q039 .0243730
<KA2=3 MV-=32212 28 0 . 0039 0
2K2-1 My=-32117 28 . Q . Q039 0
2W2=-2 Mv=-32117 - o . 0039 0
K2-4 CHARG PP 223 132 S.902E-4 9.014025
A=~ . MV=32334 =8 0 . 0039 o)
H2=7 MV=32161 s - 0 . 0039 0
<9403-1 CC PUMP 7 2.2 0015373 1.3594141
23404~-1 RHR PUMP . 7 25 0015375 .9609375
<940%-1 SI PUMP & 100 &.136E-4 6.1337%
=S409-1 C3 PUMP F 52.8 .001S37S 1.654104

R RS NS S A N T N S IR TSNS RS EIRIIT|=

TOT AMPS= TT1.S TOT W/FT= 19.46003 DELTA T= 53.912T8

-t d



TABLE S PAGE 180F 29
DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWOOL
TRAY ID= 2AG-LES TRAY WID= 24 TRAY LEN= 9 TRY LOSS=s ,-a®::
CABLE ID SERVICE TYPE AMP  OHMS/FT W/FT
2LCe-24 2-8QV°S a4 4 L0028 .0416000
THVB=-18 CLG.FANS 28 - 0039 0381000
SHVEB-TIT CLG.FANS <8 o P « 0039 .,024T7%0
ZKAD=Z My-323212 ol | Q Q037 0
Ka=2 MV=-32117 prod Q . D039 (o]
2K 2=-4 CHARG PP i df 152 J.902E-4 9.014028
2K2-7 MV=-32161 o 0 . 0039 0
25403=-1 CC PUMP 7 Td.2 DOISETS 1.594141

TOT AMPS= 193.7

TOT W/FT= 10.70924 DELTA T= 42,98829

TRAY ID= 2AG-LE® TRAY WID= IO TRAY LEN= S TRY LOSS= ,T044c
CABLE ID SERVICE TYPE AMP  OHMS/FT W/FT
2DCE-I4 2-80V'S 44 4 L0026 .0414000
2HVB~-18 CLG.FANS 28 3 . 0029 .0351600
ZHVB=ITZ CLG.FANS 28 2.5 . 0029 .02437%0
2KAD=T MV-32212 28 0 .00Z9 0
2K2=-1 MY=-32117 28 0 . 0039 0
SK2=2 My=32117 28 0 . 0039 0
K24 CHARG PP 22 182 3.902E-4 9,014026
224 MY=-32334 28 0 . 0039 0
2KD2=7 MY=-32161 28 0 . 0039 0
2W2-9 RHR SMP P 28 0 . Q029 0
2K2-11 MY=32248 28 Q . 0039 -0
22403-1 CC PUMP 7 S2.2 001537 1.594141
29408-1 SI PUMP & 100 &.13&E=-4 4.1335738
I5409~1 CS PUMP 7 32.8 .001537% 1.654104

TOT AMPS= 32

-
.

-

TOT W/FT=

18.49910 DELTA T=

50.73638



TABLE §

PAGE 19 OF 2@

DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWOOL

TRAY ID= 2AG-LB10 TRAY WID= 30 TRAY LEN= S TRY LOSS= ,Tua48
CABLE ID SERVICE TYPE AMP  OHMS/FT W/FT
20CB-34 2-S0V°S a3 4 L0026 . 0415000
SHVB~18 CLG.FANS - 3 .0039 .0T51000
IHVE-IT  CLG.FANS 23 2.5 . 0039 .02437%0
2KA2-3  MV-32212 28 0 . 0039 e
2K2-2 MV=-32117 28 0 . 003% 0
2w2-7 MVU=-32161 2 0 . 0039 0
K2-8 MCC 2KA2 24 20 6.136E-4 .24T4300
2K2-F RHR SMP P 28 0 . 0039 0 "
2K2-10  MV=-32188 23 0 . 0039 0
2K2=11  MV=32268 2 0 . 0039 0
2540T-1 CC PUMP 7 32.2 0015379 1.%94141
25405-1 SI PUMP s 100 &.136E~4 &.1357%
25409-1 CS PUMP 7 32.8 0018379 1.454104

T T T I I T S I T N S S I T N I N T I I T T T S T N TR S S SN RN I SRS SIS TR R I

S|mImmImm
TOT AMPS= 194.5 TOT W/FT= 9,730500 DELTA T= 31.95777
TRAY ID= 2AG-LE11 TRAY WID= 20 TRAY LEN= 10 TRY LOSS= ,IJ04483
CABLE ID SERVICE TYFE AMP  OHMS/FT W/FT
2DCB-34 2-S0V’S - 44 4 L0025 .0416000
2HYB~18 CLG.FANS 28 3 L0039 .03%1000
SHVB-I3 LG.FANS 28 2.5 . 0039 ,02437%0
2KA2-3 My=32212 28 0 L0039 Q
‘Vﬁ-a MCC 2KA2 24 20 6.136E~-4 ,2454700
TK2-9 RHR SMP P 28 0 . 0039 0
K210 MY-Z2188 28 0 . 0029 .0
2K2-11 MY=-32068 28 0 . 0039 0
25403~-1 CC PUMP 7 32.2 0015378 1.%94141
2540%~-1. SI PUMP & 100 4.135E~-4 &4.1357S
2540%9-1 CS PUMP 7 32.8 .001537% 1.4%3104

TOT AMPS= 194.5

TOT W/FT= 9,730300 DELTA T= 3J1.9%777



TABLE § PAGE 20 OF =3
DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWCOL
TRAY ID= 2AG-LA12 TRAY WID= 30O TRAY LEN= 14 TRY LOSS=s . ~"&is
CABLE ID SERVICE TYPE AMP OHMS/FT W/FET
SHVE=1S CLG.FANS 8 3 L0039 ,0351000
IHVE-IT LG.FANS 8 2.5 L0039 L024T7%0
2HVE~-T9 CLG.FANS 28 B L0039 .2496000
2KAR=3 MY=-32212 28 0 .00z v}
2 2-8 MCC 2KA2 24 20 &.13&6E~4 ,2454300
TKD-9 RHR SMP P 28 0 L0039 0
2K2=10 MVv=-22188 =8 0 . 0039 0
2K2~-11 MY=32248 28 0 . 0039 0
2L2-4 BA XFR PP 28 12 L0039 1.263400
2A2-7 BA XFR PP o8 ) . 0039 0 -
2L2-8 BA TK HTR 28 10 L0039 .
25408-1 SI PUMP & 100 6.155E=4 6.13575
25409-1 CS PUMP 7 32.8 .001837S 1.454104

TOT AMPS= 194.3

TOT W/FT=

?.997939 DELTA T= 32.83618

TRAY ID= Z2AG-LB13 TRAY WID= 30 TRAY LEN= 11 TRY LOSS= ,30448
CABLE ID SERVICE TYPE AMP  OHMS/FT W/FT
2KAZ-3 MV=32212 28 0 . 0039 0
IKAZ-8 MV=32118 28 0 .0039 0
2KA2-9 MY=T32109 28 Q L0039 0
DKAZ-10 MV=32111 28 0 L0039 0
KA~ MY=-3218% 28 0 . 0039 0
2KA2-14 MV-32183 28 v} . 0039 0
TKA2-1S MV=32191 28 0 . 0039 0
2KAZ-1&6 MVY=32204 28 0 L0039 0
2KA2-1T MY-32181 o8 0 L0039 0
2KAR-18 MVY=I2209 28 0 . 0029 0
ZKA2-20 MV=-3220%5 29 0 L0039 0
IK2-8 MCC 2KA2 23 20 &.1T4E-4 ,23%4300
2K2~11 MY=-32248 29 0 . 0039 0
2L2-5 BA XFR PP 28 18 L0039 1,263500
L2327 BA XFR PP 28 0 - .0039 0
2L.2-3 BA TK HTR 28 10 .0039 3

TOT AMPS= 48

TOT W/FT= 1.8990370 DELTA T= &.

acb981



TABLE § PAGE210F 29
DETAILED TABULATION FOR POWER TRAYS WRAPFED WITH KAOWOOL
TRAY ID= Z2AG-LB17 TRAY WID= IO TRAY LEN= 30 TRY LOS3= .T044E
CABLE ID SERVICE TYPE AMP  OHMS/FT W/FT
SHVE~-10 CLG.FANS 28 3 L0039 .0IS1000
THVE=3I9 CLG.FANS 28 8 L0039 .24896000
SKAZ-8 MV=-32116 28 0 . 0039 0
2KAZ-9 MV=32109 o8 0 L0039 o}
2KAZ-10 MY=-32111 28 0 . 0039 0
KAZ-1T MYU=3218% 28 0 . 0039 0
WAZ-14 My=-32183 28 0 .0C39 o)
2KA2-1T MV~32191 28 0 . 00329 0 B
KAZ-16 MY=I2204 28 ) . 0039 0
WA2-1T7T MY-32181 28 0 . 0039 0
TKAZ=-18 My=-32209 28 0 L0039 0
2KAZ=20 MY-3220% 28 0 . 0039 0
2K2~-9 RHR SMP P 28 0 L0039 0
2K2-10 My-I2188 28 0 . 0039 0
25405-1 S1 PUMP E 100 &.1346E-4 4.127379
25409-1 CS _PUMP 7 32.8 .001S379 1.654104

TOT AMPS= 143.8

TRAY ID=

TOT W/FT= 8.074554 DELTA T= 2&.51918

ZAG~LB18 TRAY WID= 3T0 TRAY LEN= 11 TRY LOSS= ,J0448
CABLE ID SERVICE TYPE AMP OHMS/FT W/FT
ZHVB=-10 CLG.FANS =8 3 « 0039 .0351000
ZHVB~-I9 CLG.FANS 28 8 .003T9 .2495000
ZKAZ-8 Mv=-32116 28 0 . 0039 o}
2KAZ2-9 My=-32109 <8 0 . 0039 0
ZKA2=-10 MV=32111 =8 0 . 0039 Q
ZKA2-13 Mv-3I2183 <8 o) . 0029 0
2KA2~-14 MV=-I2183 =8 0 . 0039 0
2KA2-15 mMV-32191 =8 0 . 00379 0
2KAZ=-16 MV-32204 28 0 . 0039 0
KA2=-17, MV=32181 <8 0 . 0039 0
ZKAZ-18 MV-32209 28 0 . 0039 0
2KA2-20 MV=3220S =8 0 . 0039 0
2540S-1 SI PUMP & 100 &.1346E-4 S735

o
. e
ul

TOT AMPS= 111

TOT W/FT= 6.420450 DELTA T= 21.08és1



TABLE 5 PAGE 220F 29

DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWOOL

TRAY ID= 2AG-LB19 TRAY WID= 12 TRAY LEN= 33 TRY LOSS= ,1734
CABLE ID SERVICE TYPE AMP  OHMS/FT W/FET

I2HVE-10 CLG.FANS 28 3 L0039 .0TS1000

2HVB-39 CLG.FANS 28 ) L0039 .24%6000

2WA2=1T MV-32185 28 0 . 0039 0

WAZ-14 MV=32183 o8 0 L0039 0

KAZ~1S MV-32191 o8 0 L0039 0

2KAZ~18 MV-3I2209 o8 0 L0039 0 -
2540%5-1 SI PUMP & 100 &.13¢6E-4 &4.1357%

EFE 3t F F S F F st P e P R R e

TOT AMPS= 111 TOT W/FT= &.420450 DELTA T= 44.39053
TRAY ID= 2AG-LBE29 TRAY WID= 12 TRAY LEN= a8 TRY LOSS= .1384
CABLE ID SERVICE TYPE AMP OHMS/FT W/FT
IHVB-2 CLG.FANS 28 2.5 . 0039 .0243750
2K2~1 MY=-32117 28 0 . 0039 0
22304-1 RHR PUMP 7 25 0015379 .960937%

P L b T L D T T b e e R S T T b b bt b e

TOT AMPS= 27.3 TOT W/FT= 9833128 DELTA T=a 7.119310



TABLE §

PAGE 230F 29
DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWOOL
TRAY ID= ZAM-LB1l TRAY WID= 24 TRAY LEN= 2 TRY LOSS= ,J39.2
CABLE 1D SERVICE . TYPE AMP OWMS/FT W/FT
=DC3~-7 PNL 251 e 1S 0025 .SET0000
2DCE~12 CONT DC B 18 . 00246 ,S8S0000
2DC3-16 US 220 DC 49 30 .001025 .$22T000
aea=l MCC 2A2 <0 200 9.1S53E~-3 3.661200
25402-1 US. 220 - 140 1.98SE~-4 3.890796
25402-1 CC PUMP 7 S2.2 0015375 1.394141
25404-1 RHR PUMP 7 28 .001537% .9609373
25408S-1 SI1 PUMP & 100 6.1326E-84 6.1357S

TOT AMPS= S90

TOT W/FT= 19,9894 DELTA T= 80.24016

TRAY ID= 2AM=LB2 TRAY WID= 3JO TRAY LEN= 16 TRY LOSS=
CABLE ID SERVICE TYPE AMP OHMS/FT W/FT
=DCB~-7 PNL 261 el 15 . 0026 .S83Z0000
Z2DCB-12 CONT DC a4 8- .NOZ46 . S850000
2DCB~-1&4 US 220 DC 43 S0 ,.001025 .9225000
222-1 MCC 2A2 20 200 9.137E-S 5.861200
25402-1 US 220 S 140 1,.985E~4 3.89079&
25403~1 CC PUMP 7 32.2 0015375 1.394141

ala-:-aaastx-s..aam-uaaac-au”a“aaamasssss.a.nas-a-adna--snnanz

TOT AaMPS= 432.2

TOT W/FT= 11.23864 DELTA T= J6.91092



TABLE § PAGE 24 OF
DETAILED TABULATION FOA POWER TRAYS WRAPPED WITH KAOWOOL

TRAY ID= ZAM=L2T TRAY WID= T0O TRAY LEN= 11 TRY LOSS= ,T044E
CABLE ID SERVICE TYPE AMP  OHMS/FT - W/FT
20CB~7 PNL 261 A 13 0026 .3S830000
2DCB-12 CONT DC EE 13 . 0026 .SBS0000
2DCR-16 US 220 DC 43 30 .0Q1025 .9225000C
e § MCC 2A2 ' 20 200 9.1STE~S 35.8661200
23402-1 US 220 S 140 1.98%E-4 T.890Q796
25403-1 CCT PUMP 7 ca.2 0012373 1.394141 -

P P s Tt P E RS i R ai e e

TOT AMPS= 432.2 TOT W/FT= 11,238464 DELTA T= I6.91092

TRAY ID= 2AM=LB4 TRAY WID= 20 TRAY LEN= 20 TRY LOSS= ,I044c¢
CABLE ID SERVICE CTYPE AMP  OHMS/FT W/FT
2DCB~-1& WS 220 DC 49 0 .00102% .9225000
222-1 MCC 2A2 20 200 9.153E-% I.5681200
2231 MCC 2K2 20 244 9.193E-5 §.53%9029
225~1 MCC-2M2 . | S0 1.247E~4 ,3118%00
25302-1 US 220 5 140 1,98SE-4 3.8907%&

f
"
u
-

TOT AMPS= &&s TOT W/FT= 14,32238 DELTA T= 47.04864



TABLE 5§ PAGE Z50F 29
DETAILED TABULATION FOR POWEH TRAYS WRAPPED WITH KAOWOOL
TRAY ID= 2AM-LES TRAY WID= 30 TRAY LEN= 11 TRY LOSS= .30448
CABLE ID SERVICE TYPE AMP OHMS/FT W/FT
2DCE-7 PNL 261 a4 15 .0025 .SBT0000"
~DCE~12 CONT DC 34 1s L0026 .S20000
2231 MCC 2K2 20 246 9.1%3E-S 5. 539029
224-1 MEC-2M2 21 S0 1.247E-4 .3118500
~£303-1 CC PUMP 7 22.2 .001S37% 1.594141

T S N I N N N T TSNS TINSETTOmINOSTEENSREITEETEIEE

TOT AMPS= 358.2 TOT W/FT= 8.515021 DELTA T= 28.29421
TRAY ID= 2AM-LB& TRAY WID= 20 TRAY I.EN= 14.5 TRY LOSS= .J044g
CAS&LE ID SERVICE TYPE AMP  OF FT W/FT
20CB-7 PNL 261 43 1S . 425 .S8S0000
=OCB~12 CONT DC a4 15 . 0025 .58S0000
2HVE=-2T CLG.FANS 28 2.3 .0039 .023437%0
2L2-% MY=-32189 o8 0 . 0039 .0
ZM2~10 HYD CONT 28 0 L0039 0
2M2~-12 MV=3229% 28 0 L0039 0
223-1 MCC 2K2 20 245 9.15TE-5 F.5I5029
25403-1 CC PUMP v 3 32.2 .0015379 1.594141
ZLAZ=-158 MV-3I2249 28 0 . 0039 0

TOT AMFS=

S10.7

TOT W/FT= 8.

Bkt =
i 4 b

46 DELTA T= 27.35006



TABLE 5§ PAGE 26 OF 29
DETAILED TABULATION FOR POWER TRAYS WHAPPED WITH KAOWGCOL
TRAY ID= 2AM=LEB7 TRAY WID= 20 TRAY LEN= 14 TRY LOSS= ,I0448
CABLE ID SERVICE TYFE AMP OHMS/FT W/FT
2DCBE-T4 2-80V'S 44 4 L0025 L 08156000
SHVE-2T CLG.FANS 8 2.5 L0039 .02437%0
SKAZ=23 MV=32029 28 0 L0039 O
TKAZ-25 MV=-320%1 o8 0 L0039 0
TKAZ=25 MV=32059 28 0 L0039 0
2L2-5 BA XFR PP 28 18 L0039 1.263400.
2L2-7 BEA XFR PP 28 ) L0039 0
2L2-8 BA TK HTR 8 10 L0039 .39
223-1 MCC 2K2 20 2446 9.153E-5 S5.539029 -
25403~1 CC PUMP 7 32.2 .001537% 1.594141
2T404=-1 RHR PUMP 7 2% 0018375 9609375

e T T TR P PR S s T S e

TOT AMPS= 3I37.7 TOT W/FT= 9.813483 DELTA T= 32.2309&
TRAY ID= 28M-LBE8 TRAY WID= 30 TRAY LEN= 21 TRY LOSS= .3I0448
CABLE ID .SERVICE TYPE AMP  OHMS/FT W/FT
2DCE-7 PNL 261 445 1% L0026 ,S8S0000
2DCB-12 CONT DC 44 15 - L0026 .SBSO000
2DCE~-34 2-30V*S 34 3 L0028 . 0416000
2KAZ=23 MV-32029 28 0 . 0039 0
KAZ-2S5 MV-32051 28 0 L0039 0
2KAZ=26  MV-I2059 28 0 . 003 )
ZLAZ-1& MV-32249 28 0 L0039 0
2L2-5 MV=-32189 28 0 L0039 0
L2-5 BEA XFR FP 28 18 L0039 1.283500
2L2-7 BA XFR PP 28 0 L0039 . "0
2L.2-8 BA TK HTR 28 10 L0039 .39
2M2-10  HYD CONT 28 0 L0039 0
2M2-12  MY-=3229% 28 o L0039 0

TOT AMPS= &2

TOT W/FT=

2.863200 DELTA T= 9.410142



TABLE 5 PAGE 270F 29
DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWOOL
TRAY ID= 2AM-LE? TRAY WID= 2 TRAY LEN= & TRY LDOSS= .24912
CABLE ID SERVICE TYPE AMP DOHMS/FT W/FT
2DCE~7  PNL 251 44 1% L0028 .S8%50000
2DCBE~12 CONT DC 44 15 L0028 . 5850000
2DCB-34 2-8S0V°S a3 4 L0026 .04815000
2L2-1 MY=3237 28 o} L0029 0°
2AL2-14 MY=32387 o8 0 . 0039 0
22=2% MY=32177 28 0 L0039 ¢
2M2-10  HYD CONT 28 0 L0039 o
IM2-12  MV=I229% 28 0 . 0039 o
2x2-1 FAN COIL 23 5 I.902E-4 2.818834
2X2-4 FAN COIL 23 85 T.902E-4 2.8188343
2X2~7 FAN COIL 221 0 I.902E-4 0
2X2-8 FAN COIL 221 0 Z.902E-4 0

TOT AMPS= 204

TOT W/FT= 4.8492467 DELTA T=

TRAY LEN=

27.49385

TRAY ID= 2AM~LB10 TRAY WID= 24 25 TRY LOSS= .24912
CABLE ID SERVICE TYPE AMP DOHMS/FT W/FT
2DCB-7 PNL 251 S 135 . 00286 .3BSO000
2DCB~-12 CONT DC 44 135 . 0026 .SBSO0000
2DCB~-34 2-S0V’S a4 4 . 00256 .0416000
2L2~1 MV=32374 <8 o . 0039 Q
2A.2-14 Mv=-32387 =8 0 . 0039 0
=LA2-3 Mv-321é8 =8 0 « 0039 0
=M2-10 HYD CONT 28 Qo . 0039 . Q
2MR=12 Mv=322935 28 0 . 0039 0
aX2-1 FAN COIL <3 8% 3.902E-4 2.818834
2X2-4 FAN COIL =3 85 3.902E-4 2.818834
rd o FAN COIL 22 0 3.902E-4 0
2X2-8 FAN COIL 221 0 S5.902E-43 0

3’8”8’88’:3‘8888’8’8’32’8'8‘.8:-‘8““8’8888:8"‘.’”"‘“-“--8"'..-’-

TOT W/FT= &§.B849267 DELTA T=

TOT AMPS=

=04

27.49383



TABLE § PAGE 28 OF 29
DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWOOL
TRAY ID= 2AM-LB20 TRAY WID= 3 TRAY LEN= S TRY LOSS= .304a38
CAELE ID SERVICE TYFE AMP  OMMS/FT W/FT
2DC3-7  PNL 281 a3 15 L0028 . S850000
2DCE~12 CONT DC 44 15 . 0025 . 5850000
2DCE-34 2-S0V°S 44 a L0025 . 0416000
2KAZ-2T MV-32029 28 0 . 0039 0
2KAZ-25 MY-32081 28 0 . 0039 0
2KA2-26 MV=32059 28 ol . 0039 0
2LAZ~16 MV=3224% 28 0 . 0039 0
2L.2-5 MV=32189 28 0 L0039 0
224 BA XFR PP 28 18 L0039 1.263400
2L.2-7 BA XFR PP 28 0 . 0029 0
2L2-8 BA TK HTR 28 10 . 0039 .39
2M2-10  HYD CONT 28 0 . 0039 0
IM2-12  MV-3229% 28 ) . 0039 0
2X2~1 FAN COIL 23 85 I.902E-4 2.818833
2X2-7 FAN COIL 22 0 T.902E-4 )

== aas:zs:e::a“.z:aazaaas33aa::azaza:zzzﬂsu.aua:::ﬂzmsaaas.caazsagaa

TOT AMPS= 147

TOT W/FT= S.4840374 DELTA T= 18.46800

TRAY 1D= 2AM-LB21 TRAY WID= IO TRAY LEN= 4 TRY LOSS= .I0448
CABLE ID SERVICE TYPE AMP  OHMS/FT W/FT
2DCB~-7 PNL 261 44 15 L0026 .SBS0000
2DCB~-12 CONT DC a4 15 L0025 .5850000
2DCB~-34 2-80V'S 44 4 L0025 0416000
2.2~1 MY=-32374 28 0 L0039 0
2L2-2 MV=-32124 28 0 . 0039 0
2L.2-3 MV-32127 28 0 L0039 0
2L2-29 MY=32177 28 0 L0039 0
2M2-10  HYD CONT 28 0 L0039 0
2M2-12 MV=-3229% 28 0 L0039 . 0
2X2-1 FAN COIL 23 5 I.9026-4 2.818833
2X2-4 FAN COIL 23 8% I.902E-4 2.818834
2X2-7 FAN COIL 221 0 I.902E-4 . @
2x2-8 FAN CDIL 221 0 I.902E-4 0

:a:taasaanssassaa:aazs-asannsaa.“::-nauznnn-amsaa-'-;-aat-aasaa

TOT W/FT= 5.849247 DELTA T= 22.49497

TCT AMPS=

=04



TABLE §

DETAILED TABULATION FOR POWER TRAYS WRAPPED WITH KAOWOOL

PAGE29QF 29

TRAY ID= 2AM=-I0 TRAY WID= 24 TRAY LEN= 24 TRY LOSS= ,24912

CAEBLE ID SERVICE TYPE AMP  OHMS/FT W/FT
2DCB~7 PNL 261 as 13 . 00246 .S830000
2DCB-12 CONT DC La 13 0026 .SB30000°
2DCB-i&é US 220 DC 49 30 .001023 .9225000
i) | MCC 2A2 20 200 9.15JE-S 3.661200
25402-1 US 220 S 140 1,98SE-4 3.B90796
25403-1 CC PUMP 7 32.2 0018373 1.594141

aa_—gazznz==sa==-aaaaznz-:azn:as-:-aas.aaaa“a.zc-sasssa.s---aa-ssaz-az

TOT AMPS= 432.2

TOT W/FT= 11.23864 DELTA T= 45,11335



TABLE 6A PAGE 1 OF 2

SUMMARY OF POWER TRAY TEMPERATURE RISES
FOR ONE HOUR B & W KAOWOOL

HEAT
GENERATED . TRAY
WIDTH  LENGTH FER LIN FOOT DELTA T DERATING

TRAY ID# CIND (FT) (WATTY  (BTU/H) (DEG C) MULTIPLIER
1AG-LAZO 12 36.5 7 24 51 ERROR
1AG-LEL 30 7.5 9 31 0 0.54
1AG-LEZ 30 11 8 28 a7 Q.58
LAG~-LET 30 8 2 27 28 0,67
1AG~LE4 0 7 22 75 72 ERROR
LAG-LEBS 24 12 7 24 28 0.86
LAG-LET = 42 7 24 &3 ERROR
1AG~LBS 9 9.% 1 3 s 0.91
1AG-LE1D - 17 0 0 0 1.00
1AG-LB11 0 14.% g 18 18 0.81
1AG-LE12 30 9.5 0 1 1 0,99
1AG-LB14 18 31 s 17 26 0. &%
1AG~-L31S 18 58,5 5 17 28 Q.49
1AG-LEL? 2 31 2 8 16 0.82
1AG-LE2T 30 13.5 v 0 -0 1.00
1AG-LE24 30 18.5 3 28 27 0.&8
1AG-LBZS 18 7.5 B 22 3 0.58
1AG-LE2S e - 2 E 22 a8 0.28
1AM=-L81 24 71.5 25 83 103 ERROR
1AM-LE2 30 7.5 24 89 g4 ERROR
1AM~LET 30 10 33 112 107 ERROR
1AM-L54 30 19.% 31 . 104 101 ERROR
1AM-LES 0 10 27 97 8% ERROR
LAM=L5& b 18 18 &3 &0 ERFOR
1AM-LE14 24 17 16 Sé ) ERROR
1AM=-LE1S 2 5.9 16 1) ) ERROR
LAM=LE14 © 24 5.5 12 41 49 0.17
1AM=LE19 18 5.5 0 0 0 1.00
1AM=-LE21 24 14 & 19 23 0.74
LAM=-LE22 24 34.5% B 19 . 23 0.74
LAM=LB2T 9 3.5 13 C 44 118 ERROR
1AM-LEB27 18 &2 3 45 " 68 ERROR

TRAY DERATING MULTIFLIERS NOTED WITH "ERROR"

INDICATE TRAYS WHERE PREDICTED TEMPERATURES
ARE HIGHER THAN 20 C,



TABLE 6A PAGE 2 OF 2

SUMMARY OF POWER TRAY TEMPERATURE RISES
FOR ONE HOUR B & W KAOWOOL

HEAT
BEMNERATED TRAY
WIDTH LENGTH PER LIN FOOT DELTA T DERATING
TRAY 1D# (IM) (FT) (WATT)  (BTU/H) (DEG 'C) MULTIPLIER
2AG-LB2 24 12 2 = 7 0.93
2AG-LBS 0 I8 19 b6 b4 ERROR
TAG-LE8 24 B 11 37 43 0,37
2AG-LET 30 s 18 &2 b1 ERROR
2AG-LELO 30 g 10 33 2 0. &0
2AG-LB11 0 10 10 3 32 0.560
2AG-L312 30 14 10 =4 =3 0.59
2AG-LELD 30 11 2 & = .94
2AG-LB17 30 0 8 28 27 0.59
2AG~-LEB18 =0 11 o -— v '21 0.76
2AG-LEL? 12 44 ) 22 45 0.27
2AG-LE27 12 43 1 3 . 7 0.93
2AM-LB1 24 ot 20 &8 80 ERROR
2AM=-LEB2 =0 15 51 =3 =7 Q.91
2AM=-LEZ 30 11 11 I8 37 0.51
2AM=-L_E4 0 20 14 43 . 47 0.24
2AM=-LES 30 - 11 9 29 28 0.566
2AM-L 8BS 30 16.9 3 28 27 0.87
2AM~LBT 20 14 10 33 32 0.80
ZAM-LES 30 21 3 10 9 0.90
ZAM-L_ B9 24 & 7 23 b4 Q.87
2AM=LE1D 24 23 7 23 - 27 0,87
2AM=LE20 30 s 5 19 19 0.79
2AM=-LB21 0 4 7 23 22 0.74
ZAM=LBIO 24 24 11 I8 43 0.31

TRAY DERATING MULTIPLIERS NOTED WITH "ERROR"
INDICATE TRAYS WHERE PREDICTED TEMPERATURES
ARE HIGHER THAN S0 C.
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SUMMARY OF POWER TRAY TEMPERATURE RISES
FOR ONE HOUR TSI THERMO-LAG

HEAT
GENERATED TRAY
WIDTH  LENGTH PER LIN FOOT DELTA T DERATING
TRAY ID# {IND (FT) (WATT) (BTU/H) (DEG C) MULTIPLIER
LAS-LAZO 12 36.5 7 24 10 0.8%
1AG-LE1 0 7.5 9 ot | & 0.94
1AG-LE2 30 11 8 28 s 0.94
LAG~LET 30 E 8 27 s 0.9%
LAG~-L24 30 7 22 75 15 0.84
LAG-LES 24 12 7 24 B 0.%94
LAG-LET 9 32 7 23 13 0.8é&
LAG~LES 2 9.5 1 3 2 0.98
1AG-LE10 E 17 0 0 0 1.00
1AG-LELL 3 14.5 - 18 4 0.%96&
1AG-LB12 0 9.5 0 1 0 1,00
LAG-LE14 18 31 - 17 1 0.94
LAG-LE1S 18 24,5 s 17 s 0.%94
1AG-L317% 12 31 2 z 3 0.97
1AG-LRZT 0 13.3 0 0 0 1.00
1AG~-LB24 =0 18.8 e 28 -~ 0.94
LAG-L32S 18 17.5 & 22 7 0.93
1AG-LEB2S 12 52 B 2 & 0.90
1AM-LE1 2 71.9 25 =3 21 D.76
1AM-LE2 S0 17.5 2 ' gs 37 0.281
LAM=LET T0 10 33 112 22 0.75
1AM=-LBS 30 19.5 s 104 21 0.77
LAM=LES 30 10 27 . gz 18 0.80
1AM=-LES 3 15 18 &3 12 0.87
1AM-L_E14 24 17 16 1) i3 0.3%
1AM=LE1S 24 6.5 18 & 13 0.8%
1AM-LELS 24 5.5 2 a1 10 0.70
1AM=-LB19 12 5.5 v) 0 0 1.00
1AM=LEB21 24 14 & 19 1 0.95
LAM=-LBZ2 24 323.5 B 19 s 0.98
1AM-LEBZT 9 S4.5 13 45 24 0.73

1AM=-LB27 18 &2 3 45 14 0.8S



TABLE 6B PAGE 20F 2

SUMMARY OF POWER TRAY TEMPERATURE RISES
FOR ONE HOUR TS! THERMO-LAG

HEAT
GENERATED TRAY
WIDTH LENGTH FER LIN FOOT DELTA T DERATING
TRAY 1D# {IN) (FT) (WATT) (BTU/H) (DEG C) MULTIPLIER
2AG~LB2 24 12 s & 1 Q.99
~AG—-LEBS S0 - 19 &8& 1S 0.86
2AG-LES8 24 9 i1 37 3 0,91
2AG-LE9 S0 = 18 63 12 0.87
2AG-LE10 S0 - 10 o 7 0.92
ZAG-LELL 0 10 10 . 7 0,93
2AG~-L.B12 30 14 10 T4 7 0.93
2AG-LB13 =0 11 P . & 1 0.99
2A6~LB17 3Q = 8 28 .. 0.94
2AG-LEB18 230 11 ) 22 4 0.96
2AG~-LE19 12 44 5 pLr. e Q.90
2AG~-L.B29 12 48 1 - | + 1 ‘0.99
2AM~-LEB1 2 5o 20 &8 14 0:82
2AM-LE2 S0 146 11 =8 8 Q.9%
2AM=-LEZ 30 i1 11 =8 8 0.92
ZAM~-LEA - 20 14 49 . 10 Q.90
2AM-L3S < 11 k4 29 é 0.%94
2amM-LEBS S0 16:. 5 8 2B ) 0.94
ZAM~LB7 =0 N 16 i0 k. . 4 Q.93
2AM-LE8 =0 21 3 10 2 0.98
2AM~-LEY 24 & 7 23 & 0.94
2AM-LBLO 24 29 " b0 =) 0.94
2AM-LER2D 0 S & 19 4 0.9&
2AM-LB21 IO 4 7 - - 0.9%
2AM=-LEBI0 24 24 11 38 I Q.90



TABLE 6C PAGE 1 OF 2

SUMMARY OF POWER TRAY TEMPERATURE RISES
FOR THREE HOUR TSI THERMO-LAG

HEAT
GENERATED . TRAY
WIDT LENGTH PER LIN FOOT DELTA T DERATING

TRAY ID# (IND (FT)  (WATT) (BTU/H) (DEG C) MULTIPLIER
LAG-LATO 12 34.5 7 24 13 0.87
1AG-LE1 30 7.5 3 31 7 0.92
1AG-LED 30 11 3 28 7 0.9
1AG-LET 30 E 8 27 & 0.93
1AG-LES 20 7 22 75 18 0.80
1AG-LES 24 12 7 24 7 0.97
LAG-LET B 42 7 24 18 0.83
1AG-LE8 % 9.5 1 3 2 0.98
1AG-LEL1O S 17 0 0 0 1.00
1AG-LEL1L 0 18.% s 18 4 0.98
1AG-LE12 30 9.5 0 1 0 1.00
1AG-LE14 18 31 S 17 7 0:93
1AG-LE1S 18 €4.5 g 17 7 0.93
1AG-LE1S 12 31 2 3 3 0.9%
1AG-LE2T 0 13.% 0 0 0 1.00
1AG-LE24 30 18.5 g 28 y 0.93
1AG-LE2S 18 17.5 & 22 = 0.91
1AG-LE2S 12 82 5 22 11 0.28
1AM-L31 24 71.5 25 88 28 0.70
1AM=-LE2 30 . 11.5 26 L] 2 0.74
1AM=LET 30 10 33 112 27 0. 48
1AM-LE4 T0 19.5 31 104 2s 0.71
LAM=LES 0 10 7 93 22 0.7%
1AM-LBS 20 16 18 63 15 0.24
1AM-LE14 23 17 14 Sé 15 0.82
IAM=-LE1S 24 5.5 1 g6 18 0.82
1AM-LE14 24 6.5 12 41 12 0.87
LAM=-LE19 18 5.5 0 0 0 1.00
1AM=-LE21 24 14 & 19 & 0.94
1AM=LE22 24 34.9 5 19 & 0.94
1AM=LB2T E 54.5 3 .44 29 0.865

1AM=-L327 18 - S 43 17 0.81



TABLE 6C PAGE 2 OF 2

SUMMARY OF POWER TRAY TEMPERATURE RISES
FOR THREE HOUR TSI THERMO-LAG

HEAT
GENERATED ' TRAY
WIDTH LENGTH PER LIN FOOT DELTA T DERATING
TRAY ID# (IN) (FT) (WATT) (BTU/H) (DEG C) MULTIPLIER
2AG~-LB2 =4 12 2 & J 0.98
ZAG-LES =0 =3 19 [-1] 1& Q.83
SAG-L28 24 9 11 7 i1 0.89
ZAG-LB9 S0 S 18 &3 1S 0.84
2AG-LB10 S0 S 10 s 8 0.92
2AG~LB11 <0 10 10 : - 8 0.92
2AG-LP12 S0 14 10 3 8 0.91
2AG-LEL13Z 0 11 - -} 2 0.98
2AG-LE17 S0 =0 8 2 7 0.93
2AG-LELS =0 11 s o S 0.935
2AG-LB19 12 a4 & 22 12 0.88
2AG-LE2Z? 12 43 1 S 2 0.98
ZAM=-LB1 =4 S5 <0 &3 <0 0.78
2AM=-LB2 <0 16 i1 A 9 0.%90
2AM=-LEZ 30 i1 11 > 9 0.90
2AM=-LEB4 <0 20 14 49 12 0.88
2AM-LES 30 11 9 29 7 0.93
2AM-LES Z0 16.5 g - 2 7 0.93
2AM=-LEB7 =0 18 10 B 8 0.92
SAM-LB8 =0 =1 B 1Q - 0.98
ZAM-LE? 24 -} 7 - 7 0.93
ZAM=-LB10 =4 29 7 b 7 Q.93
2AM=-LBIO =0 - & 19 S Q.95
2AM-LE2Z1 20 < 7 23 s Q.94
2AM=LZ30 24 =4 11 =8 i1 0.88



TABLE 6D PAGE 1 OF 2

SUMMARY OF POWER TRAY TEMPERATURE RISES
FOR ONE HOUR 3M M20A

HEAT
GENERATED _ TRAY
WIDTH LENGTH FER LIN FOOT DELTA T DERATING

TRAY ID# (IN) {(FT) (WATT) (BTU/H) (DEG C) MULTIPLIER
LAG-LATO 12 6.5 7 24 12 0.88
1AG~-LE1 30 7.5 9 . | 7 0.93
1AG-LB2 0 11 38 28 & 0,94
1AG-LBT 30 8 8 27 5 0.94
1AG~-LE4 30 v 22 75 16 0,82
1AG~LE& 2 13 7 24 & 0.93
1AG-LET g 42 7 24 i4 0.84
146-LES g 9.5 3 i 2 0.98
1AG-LELO 9 17 0 0 0 1.00
1AG-LEBLL 30 14.:.% < 18 4 0.96
1AG-LEB12 S0 9.5 Q 3 0 1.00
1AG-LELS 18 31 - 17 5 0.943
1AG-LB1S 18 4.5 S i7 6 Q.94
LAG-LEL® 12 21 2 8 4 0.96
1AG~LEB2T =0 155 ] 0 0 1.00
1AG-LE23 30 18.9 8 28 & 0.94
1AG-LB2S 18 17.8 & 22 8 Q.92
1AG~-LE225 12 -3+ & 3 i1 0.89
1AM=-LB1 a4 71,8 26 88 s Qs 73
1AM=-LEB2 =0 375 26 88 19 0.73
1AM-LES o0 10 9 112 24 0.71
1AM-LE4 <0 19:. 5 . G 104 i Q.74
1AM-LES 20 10 4y 4 95 20 0,77
1AM=-LES =0 15 i8 &3 14 0.85
1AM-L214 24 p s 18 56 1% 0,84
1AM=-LELS 24 6.5 1é =6 1S 0.84
1AM-LEB15 24 6.5 12 41 11 0.38
1AM-LEB1? 18 6.5 0 0 0 1.00
1AM-LE21 24 14 s 19 < Q.93
1AM-LEB22 24 S54.5 & 19 . . 0.95
1AM=-LE2T L 4.5 13 ‘44 26 Q.89

18 0.83

1AM-LEBZ7 ie a 13 43



TABLE 6D PAGF 2 0F 2

SUMMARY OF POWER TRAY TEMPERATURE RISES
FOR ONE HOUR IM M20A

HEAT
GENERATED TRAY
WIDTH LENGTH PER LIN FOOT DELTA T DERATING

TRAY ID# (IND (FT) (WATT) (BTU/H) (DES 'C) MULTIPLIER
TAG-LE2 24 12 2 s 1 0.98
2AG-LES 0 I8 19 bé 18 0.84
TAG-LE28 24 ? 11 37 10 0.90
2AG-LE? 30 S 18 &3 14 0.8%
2AG-LB10 30 - 10 33 7 0.92
2AG-LELL 30 10 10 3 7 0.92
I2AG-LE312 30 14 10 34 7 0.92
2AG-LE1T 30 11 2 , ) 1 0.99
2AG-LEBL7 30 30 8 28 & 0.94
2AG~LELS 30 11 = 22 .5 0.99
2AG-LELT 12 34 B 22 11 0.89
ZAG-LEZS 12 48 1 3 2 0.98
2AM-LE1 24 5% 20 &8 18 0.80
2AM=-LED 0 14 11 I8 8 0.91
ZAM=-LET 30 11 11 I8 3 0.91
2AM-LE4 0 20 14 49 11 0.89
2AM-LES 30 11 9 29 4 0,93
2AM-LES 30 16.5 3 28 B 0.94
2AM=-LET 30 16 10 o3 7 0.92
2AM-LES 30 21 1 10 2 0.98
TAM-LES 24 - 7 23 5 0.94
2AM-LELOD 24 29 7 23 & 0.54
2AM=-LBZ0 30 5 = 19 4 0.9
2AM-LED1 30 4 7 23 g 0.9%5
2AM=-LEIO 24 24 11 8 10 0.89



TABLE 6E PAGE 1 OF 2

SUMMARY OF POWER TRAY TEMPERATURE RISES
FOR THREE HOUR 3M M20R

HEAT
GENERATED ) TRAY
WIDTH  LENGTH PER LIN FOOT DELTA T DERATING
TRAY ID# (IN) (FT)  (WATT) (BTU/M)  (DEG C) MULTIPLIER
1AG-LAZO 12 36.5 7 24 12 0.88
1AG-LE1 3 7.5 el 31 7 0.9
1AG~LED 0 11 E 28 & 0.54
1AG-LET 0 z 8 27 s 0.94
1AG-LE4 30 7 22 75 17 0.82
1AG-LES 24 12 7 24 7 0.93
1AG-LET @ 42 7 24 15 0.84
1AG~LES - 9.5 1 - 2 0.98
1AG-LE10 9 17 0 n 0 1,00
1AG-LE11 0 14.5 s 18 3 0.96
1AG-LEL2 0 9.5 0 1 0 1.00
1AB-LEL4 18 21 s 17 B 0:94
1AG-LE1S 18 $4.5 g 17 s 0.94
LAG-LEL9, T e | 2 B 4 0.96
1AG-LE2T 0 13.9 0 0 0 1.00
1AG-LE24 3 18.8 3 28 - 0.94
1AG-LEZS 18 17. & 22 8 0.92
1AG-LBZS 2 52 6 22 11 0.89
1AM=-LE1 25 71.5 28 CE 24 0.72
1AM-LB2 30 17.% 2 k) 19 0.78
1AM-LET 20 10 33 112 25 0.71
1AM-_E4 3 19.8 31 104 23 0.73
1AM-LEBS 30 10 27 93 21 0.77
1AM-LES 30 16 18 63 14 0.85
1AM-LE14 24 17 16 Sé 18 0.83
1AM-LE1S 24 5.5 16 s6 15 0.83
1AM-LB1s 24 8.5 2 31 11 0.88
1AM~LE19 18 b 0 0 0 1.00
1AM~LE21 24 14 5 19 s 0. 95
1AM=-LEI2 24 34.5 B 19 -8 0.9
1AM-L 323 = 4.5 13 ‘44 27 0. 48
1AM-L 327 18 62 3 - 0.83

45 ¢ 1



TABLE 6E PAGE 1 OF 2

SUMMARY OF POWER TRAY TEMPERATURE RISES
FOR THREE HOUR 3M M20R

HEAT
GENERATED , TRAY

WIDTH  LENGTH FER LIN FOOT DELTA T DERATING
TRAY 1D# (IN) (FT)  (WATT) (BTU/H)  (DEG C) MULTIPLIER
1AG~LAZO 12 36.5 7 24 12 0.88
1AG=-LB1 20 7.5 ) 31 7 0.93
1AG-LEB2 20 11 g 28 ] Q.94
1AG=LET 30 z 3 27 P 0.94
1AG-L34 3: 7 22 75 17 0.82
1AG-LES 2 12 ? 24 7 0.93
1AG-LE7 9 2 7 24 15 0.84
1AG~LES 9 5.5 1 3 2 0.98
1AG=-LE10 9 17 0 0 0 1.00
1AG-LE11 30 14.5 5 18 4 0.96
1AG-LE12 30 9.5 0 1 0 1.00
1AG~LE14 18 31 5 17 5 0:94
1AG-LE1S 18 $4.% = 17 & 0.94
1AG-LE19) TR 2 B 3 0.96
1AG~-LE23 30 13.5 o 0 0 1.00
1AG-LB24 30 18.% 3 28 & 0.94
1AG-LEZS 18 17.5 s 22 3 0.92
1AG-LB25 2 52 5 22 11 0.89
1AM=LE1 24 71.5 26 83 24 0.72
1AM=LE2 3 17.5 26 B 19 0.78
1AM=LET 30 10 33 112 p 0.71
1AM=LB4 30 19.5 31 104 23 0.73
1 AM=LBS 3 10 27 3 21 0.77
1AM=L3& s 16 18 &3 14 0.8%
1AM-LE14 24 17 1é Sé 1S Q.83
1AM=LE1S 24 5.5 16 S 15 0.83
1AM-LB1& 24 5.5 2 a1 11 0.88
1AM=L319 18 5.5 0 0 0 1.00
1AM=LE21 24 14 5 19 3 0.95
1AM=LB22 2 34.5 5 19 5 0.99
1AM=LB23 9 54.% 13 - 44 2 0.48
1AM=L327 18 2 13

43 ¢ 16 0.83



TABLE 6E PAGE 2 OF 2

SUMMARY OF POWER TRAY TEMPERATURE RISES
FOR THREE HOUR 3M M20R

HEAT
GENERATED TRAY
WIDTH LENGTH PER LIN FOOT DELTA T LDERATING
(IN) (FT) (WATT) (BTU/H) (DES C) MULTIPLIER

ZAG-LB2 24 12 4 & - 0.98
=AG-LES =0 =8 19 o5& 0.284
ZAG-LBS 24 3 11 37 . 0,90
ZAC-LES =0 18 &3 0.885
<AG-LB10 30 10 e 7 0,92
2AG-L311 S0 C 10 - 0.92
=AG-LB12 =0 10 T4 0.92
Z2ARG-LB13 J0 : . & 0.9%9
2AG-LB17 30 B , 28 0.94
ZAG-LER18 oL 22 0.95

0.89

0.98

2AG-LE17 12 22
Q.79
0.91

2RAG-LB2" 12 3
0.91
0.88

2AM=-LB1 24 : C 48
2AM-LB2 30 ' 38
2AM~LET 30 =8
—AM-~-_E4 <0 49
2AM=L2S 0 1 29 0.93
2AM~L55 <0 =8 0.93
2AM=LET 20 : b 94 Q.92
0.98
0.93
0.92
0.96
0. 9%

0.89

—

-
SUPOERNEN~ DO O =N

-

“AM~-LES <0 - i 10
“AM-LEB? 24 - -~

——
2AM=LE10 24 23
2AM=LEZ20 30 19
2AM=-LBE21 0 gt 23

2AM=-LEZO . >3

(=




TABLE 6F PAGE 1 OF 2

SUMMARY OF POWER TRAY TEMPERATURE RISES
FCR ONE HOUR 3M M20R

HEAT
GENERATED . TRAY
WIDTH LENBTH  PER LIN FOOT DELTA T DERATING

TRAY ID# (IND (FT)  (WATT) (BTU/H)  (DEE C) MULTIFLIER
1AG=LATO 12 36.% 7 24 10 0.90
1AG-LE1 30 7.5 9 31 - 0.94
1AG-LED 30 11 B 28 s 0.9%
1AG-LES 30 ) g 27 s 0.9%
1AG-LE4 30 7 22 75 13 0.85
1AG-LB& 24 12 7 24 - 0.94
1AG-LB7 ) 42 7 24 12 0.87
1AG~LES ] 9.5 ‘1 3 2 0.93
1AG-LE10 % 17 0 0 0 1.00
1AG-LE11 20 14.5 s 18 3 0.97
1AG-LE12 30 9.5 o 1 0 1.00
1AG-LE14 18 3 s 17 s 0.9%
1AG-LE1S 18 54,5 s 17 s 0.9%
1AG-LE1% 2 31 2 g 3 0.97
1AG-L323 20 13.5 0 0 0 1.00
1AG~LED4 30 18.% z 28 % 0.95
1AG-LE2S 18 17.5 s 22 B 0.93
1AG-LE25 12 52 & 22 B 0.91
1AM=-LE1 24 71.5 2 88 20 0.77
1AM-LE2 3 17.% 2 38 16 0.82
1AM=L B3 30 10 33 112 21 0.76
1 AM=LE4 20 19.5 31 . 104 2 0.78
1AM=-LES 30 0 . 2 97 17 0.81
1AM=LES 0 16 18 63 12 0.87
1AM=-L314 24 17 14 56 13 0.86
1AM=LELS 24 6.5 16 S6 13 0.86
1AM=-LEB16 - 5.9 . 41 > Q.90
1AM-L517 18 &: 5 0 0 0 1.00
1AM=-LB21 24 14 4 19 3 0.95
1AM=-LE22 24 34.3 = 19 4 0.95
1AM=LE2T : 5.9 13 ‘44 23 0.74
1AM=LB27 18 62 13 s 13 0.86



2AG-LEB2
2AG-LBS
2AG-L28
2AG-LEB9
2AG-L210
ZAG-LB11
2AG-LE12
2AG~-LBLT
ZAG-LB17
ZAG-LE18
2AG~-LB19
2AG-LB2?
<AM-L21
2AM=-L32
2AM=LBTZ
2AM=-L24
2AM=-LBT
2AM-LEs
SAM-LB7
=AM=-LE8
ZAM=-LE9
ZAM=-LE10
2AM=LBZ0
2AM=-L321
ZAM=-L3T0

SUMMARY OF POWER TRAY TEMPERATURE RISES

TABLE 6F

FOR ONE HOUR 3M M20R

HEAT
GENERATED
WIDTH  LENGTH PER LIN FOOT
(IND (FT) (WATT) (BTU/H)
24 12 2 B
30 8 19 )
24 3 11 37
30 5 18 &3
0 g 10 33
30 10 10 3
30 14 10 34
30 11 2 &
30 0 8 28
30 11 - 22
12 44 & 22
12 48 1 3
24 == 2 Pt
30 ) 11 33
=0 11 11 I8
o 2 14 49
3¢ 11 S 29
0 16.5 B 28
30 16 10 33
0 21 3 10
24 & 7 23
24 2% T 23
0 -] B 19
=0 4 7 2T
24 2 11 38

PAGE 20F 2
TRAY
DELTA T DERATING
(DEG ‘C) MULTIFLIEF
i 0.99
13 0.87
8 0.9
£ .
6 ; == PG
b )
& &
1
9 Y
¥y
9
1
18
7
7 [ F.
9 Q.90
) 0.94
= 0.94
s B D
< 0.98
5 0,94
o D.94
- 0.96
4 0.9
2 0.91
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The
the

TC1
TC2
TC3
TC4
TCS
TCé
TC7
TC8

TCS

TABLE 9

THERMOCOUPLE LIST FOR TEMPERATURE SURVEY
EL 715

following is a list of Type T thermocouples installed on Elev. 715' in
auxiliary building and connected to the 14 point Type T recorder.

- Ambient Temperature Near lAM-TAlQ

- Open secion of 1AM-TAlQ

- Covered Section of 1AM-TAlQ

- Covered and Wrapped Section of 1AM-TAlO

- Open Section of 1AM-TA8

. Coverad Section of 1AM-TAS

- Covered and Wrapped Section of 1AM-TAS8

- Covered and Wrapped Section of 1AM-TAS

- Wrapped Section of 1AM-LB27%*

TC10- Unwrapped Section of 1AM-LB27%

TC1i1- Ambient Temperature Near 1AM-LB27

TC12- Wrapped Section of 1AM-TA10 (Back up TC)
TC13- Wrapped Section of 1AM-TA8 (Back up TC)

TCl4- Wrapped Section of 1AM~LB27 (Back up TC)*

*

Thermocouple installed on the diesel generator feeder.

5241F



TABLE 10

THERMOCOUPLE LIST FOR TEMPERATURE SURVEY
RELAY ROOM

The following is a list of Type T thermocouples installed in the relay room
Elev. 715",

TC1 - Ambient Temperature Near 1AM-L323

TC2 = Wrapped Section of 1AM-LB23*

TC3 - Wrapped Section of 1AM-LB23 (Back up)¥*

*Thermocouple installed on the diesel generator feeder.

5241F



