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1 . 

	

Letter from D. M . Benyak (Exelon Generation Company, LLC) to U.S . NRC, 
"Request for a License Amendment to Technical Specification 3.7.3, 'Ultimate 
Heat Sink,"' dated June 29, 2007 

2. 

	

Letter from P. R . Simpson (Exelon Generation Company, LLC) to U. S . NRC, 
"Additional Information Supporting Request for a License Amendment to 
Technical Specification 3.7.3, "Ultimate Heat Sink," and Request for 
Processing on an Emergency Basis," dated August 1, 2007 

In Reference 1, as supplemented by Reference 2, Exelon Generation Company, LLC (EGC) 
requested a change to the Technical Specifications (TS) of Facility Operating License 
Nos. NPF-11 and NPF-18 for LaSalle County Station (LSCS), Units 1 and 2. The proposed 
change increased the maximum allowed TS temperature limit, contained in TS Surveillance 
Requirement 3.7.3 .1, of the cooling water supplied to the plant from the Core Standby Cooling 
System (CSCS) pond (i.e ., the Ultimate Heat Sink (UHS)) from 100 °F to 101 .25 °F . The 
proposed change was based on a reduction in instrument uncertainty resulting from the 
replacement of the originally installed thermocouples with precision resistance temperature 
devices . 

During a conference call with the NRC on August 2, 2007, the NRC requested EGC to submit 
one of the references listed in Attachment 2 of Reference 2. As requested, the Attachment to 
this letter contains EC 356645, "Assessment of High Lake Temperature On the Functionality of 
the Plant (Summer Readiness 2005)," Revision 1 . 
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As discussed in Section 4.2 of Attachment 2 to Reference 2, the results of the evaluation 
demonstrated an increase in the maximum inlet temperature of cooling water supplied to the 
plant from the CSCS pond could be justified . However, although margin exists to support 
increasing the actual inlet temperature, the proposed increase in the allowable indicated 
temperature is based solely on a reduction of the existing instrument loop uncertainty value. No 
change in the actual inlet temperature was credited ; therefore, there is no change in the 
containment pressure response, loss-of-coolant accident (LOCA) and non-LOCA analyses, and 
there is no increase in risk associated with the post-accident heat removal. Thus, the attached 
evaluation has no impact on the technical justification for the proposed change. 

EGC has reviewed the information supporting a finding of no significant hazards consideration 
that was previously provided to the NRC in Attachment 2 of Reference 2 . The information 
provided in this submittal does not affect the bases for concluding that the proposed license 
amendment does not involve a significant hazards consideration . 

There are no regulatory commitments contained in this letter . Should you have any questions 
concerning this letter, please contact Ms. Alison Mackellar at (630) 657-2817 . 

I declare under penalty of perjury that the foregoing is true and correct. Executed on the 
2nd day of August 2007. 

Respectfully, 

Darin M. Benyak 
Director, Licensing 

Attachment: 
EC 356645, "Assessment of High Lake Temperature On the Functionality of the Plant 
(Summer Readiness 2005)," Revision 1 
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Assessment of High Lake Temperature On the Functionality of the Plant 
(Summer Readiness 2005) 

REASON FOR EVALUATION : 

This EC revision (Rev . 1) evaluates and documents any changes to EC 354788, a previous 
evaluation (dated 4/27/05) of plant components for higher inlet cooling water temperatures, and 
revision 0 of this EC (356645) . The EC is prepared to support Summer 2005 Readiness. In the 
event that the plant's inlet cooling water temperature approaches and is predicted to exceed the 
Tech Spec SR 3 .7 .3 .1 UHS temperature limit of </= 100 °F, a temporary increase in this limit to 
102 °F will likely be requested from the regulator . This increased limit (102 °F) will be the 
starting temperature for postulated accident analysis involving the UHS and the operating limit 
for non-safety related equipment . 

DESCRIPTION OF CHANGE/SCOPE/APPROACH: 

This assessment will address the consequences of an increase in the temperature of cooling water 
supplied to the plant upon both safety-related and nonsafety related systems. For safety-related 
systems, the applicable components are part of the CSCS cooling system . These are evaluated for 
a higher inlet cooling water temperature of 106 °F, versus the current 104 °F (Reference 1) . The 
assessment is based on current (as of the preparation date of this EC) plant equipment condition, 
e.g . current equipment inspections, monitoring, heat exchanger tube plugging and performance 
testing information . 

The UHS at the time of a postulated LOCA and concurrent cooling lake dike failure will be at a 
starting temperature of 102 °F . The CSCS piping systems have a design temperature of 200 °F so 
this temperature increase can be accommodated by the piping systems involved. 

The UHS has been previously analyzed utilizing the existing calculation model (Reference 
2) to determine the peak inlet cooling water temperature following a LOCA and cooling 
lake dike failure, based on a starting temperature of 100 °F for small siltation depths . (e .g . 
up to 6-inches siltation) . The most current siltation surveillance indicates the average 
siltation depth is less than 6 inches and that changes since the previous survey in 2002 have 
been insignificant (Reference LTS-1000-4, WO 00558360-02 completed 10/15/04, and 
Ocean Survey drawings 04ES05864.1 and 04ES05864.2) . 

Worst-case weather data, already contained in the model, was used in the analysis . The UHS 
analysis effort also included updating the heat input load to include the effects of General Electric 
SIL 636 (Reference 3). The peak UHS inlet temperatures to the plant for 0" & 6" siltation levels 
are evaluated as follows: 

Allowing the UHS initial temperature to increase 2°F (from 100 °F to 102 °F) would result in a 
corresponding 2°F increase in the peak temperature during accident conditions . This is reasonable 
and conservative based on the peak temperatures given above, meaning that during accident 
conditions the peak temperature of cooling water being supplied to safety-related components 
could be 104°F. 

Siltation Depth Starting UHS Temperature Peak UHS Inlet Temperature 
0" 100 °F 101 .6'F (Table G.7.2 of 

Reference 2 
6" 100 °F 101 .87 (Table G.7 .3 of 

Reference 2 
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In this assessment a margin of +2'F is added to this peak UHS temperature . This margin could 
be used to account for things like lake temperature instrumentation uncertainty . For example, 
Circulating Water inlet temperature instrumentation, although not safety-related, is used to verify 
Tech Spec required limits . The CW Inlet temperature uncertainty has been determined in EC 
336218 to be as much as t1 .8°F (Reference 4) 

In summary, for accidents and transients involving a LOCA and postulated dike break the 
projected peak post-accident UHS temperature will be assessed as 104 °F + 2 °F for a peak 
temperature of 106 °F for CSCS system components . Beyond design basis events such as ATWS 
and SBO are evaluated for a 102 °F + 2 °F (for uncertainty, not post-accident increase) = 104 °F 
CSCS cooling water temperature . 

Non-safety related components are reviewed from an operational standpoint only, because the 
main concern is with their effect on power operation . They are not credited to mitigate any 
design basis events . Most components are reliability related and are monitored for parameters 
such as temperature and pressure. These components can be described as self-limiting, that is, 
operations personnel will respond to alarms and conditions in accordance with approved plant 
procedures, including load curtailment per LOA-CW-101/201, as required . These components 
were evaluated in the Reference 1 Engineering Change (EC) 334017 at 104 °F . For these 
components the peak cooling water inlet temperature will correspond to the increased UHS 
temperature limit, i .e . 102 °F . 

DETAILED EVALUATION: 

Relevant UFSAR Rev. 15 Sections : 

The specific UFSAR Sections related to non-safety-related systems are: 

9.1 .3 .2 . 1 .1 ". . .the Spent Fuel Pool (SFP) cooling system safety design bases are . . . maintain 
the SFP water temperature . . . assumes a Service Water System water temperature 
of 100 °F ." 

9.2.2 .2 

	

"Maximum service water supply temperature is 100 °F." 

10.4.5 .2 

	

"The circulating water system supplies the main condenser with cooling 
water ranging from 32 °F to 100 °F maximum." 

In addition, the UFSAR states the following about the safety-related UHS : 

9.2.6 .3 .2 . 

	

"The maximum temperature for cooling water supplied to the plant from the 
UHS during accident conditions is 102 °F." 

Fig. 9.2-7 

	

"UHS Lake Temperature Versus Time of Day" . This figure indicates that to 
ensure that the 102 °F limit is not exceeded during accident conditions the UHS 
temperature must be limited depending upon time of day and depth of siltation. 

Function Performed by the Equipment 

CSCS Equipment Cooling Water System : 

The safety function of the core standby cooling system (CSCS) is to circulate 
lake water from the ultimate heat sink for cooling of the residual heat removal 
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Ultimate Heat Sink (UHS) : 

Fuel Pool Cooling (FC) System : 

Service Water (WS) System : 

Circulating Water (CW) System : 

(RHR) heat exchangers, diesel-generator coolers, CSCS cubicle area cooling 
coils, RHR pump seal coolers, and low-pressure core spray (LPCS) pump motor 
cooling coils. This system also provides a source of emergency make up water 
for fuel pool cooling and also provides containment flooding water for post-
accident recovery . 

The UHS has the following safety functions : to provide sufficient water volume 
permitting a safe shutdown and cooldown of the station for 30 days with no water 
makeup - the maximum permissible water temperature supplied to the plant is 
taken as 1020F (post-accident) . It is also designed to provide water for fire 
protection equipment and to withstand the most severe postulated natural 
phenomenon such as an earthquake . 

The FC System is designed to prevent damage to the fuel elements contained in 
the fuel pool . Under normal operating conditions, the system is designed to 
maintain a water level of approximately 22 feet above the top of the spent fuel 
pool storage racks. The FC System also maintains the fuel pool temperature at or 
below a limit of 140°F under a maximum normal heat load (during refueling) 
using service water (cooling water) temperature of 100°F. 

The service water system removes heat from various equipment in the turbine 
building, reactor building, auxiliary building, service building, and radwaste 
facility during normal plant conditions, shutdown, and abnormal plant conditions 
when offsite power is available . The service water system removes the heat 
rejected by the reactor building closed cooling water and turbine building closed 
cooling water systems. It is also designed to supply strained cooling lake water 
to the radwaste facilities, screen wash, clean gland water, and to serve as a back 
up to the fire protection system . The service water system provides a reliable 
source of cooling water for station auxiliaries that are nonessential to the safe 
shutdown of the station during or following a design-basis LOCA. 

The purpose of the circulating water system is to remove the heat rejected from 
the main condenser . The circulating water system is designed to convey water 
between the main condenser and the cooling lake . The circulating water system 
is not required to effect or support safe shutdown of the reactor or to perform in 
the operation of reactor safety features . 

Evaluation of Safety-Related Equipment: 

Safety-related equipment is required to safely shutdown the plant and maintain cooling for 30 
days assuming a LOCA and simultaneous dike failure (Reg . Guide 1 .27/UFSAR) . The LaSalle 
County Lake serves as the water supply for the service water system and the ultimate heat sink 
(UHS). The safety-related heat exchangers have been evaluated for a cooling water inlet 
temperature of 106°F. The existing computer calculation models for most safety-related heat 
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exchangers were utilized for this analysis . Other safety-related heat exchangers, which use the 
CSCS water, are addressed as well below : 

RHR Heat Exchangers (E12-BOOIA/B) 

A review of the RHR Heat Exchangers concludes that they are in good condition . They have no 
material condition issues that would impair the ability of the components to support a change of 
the maximum inlet temperature from 104°F to 106°F. (EC 355042, Reference 27) 

An assessment of RHR Heat Exchanger performance in the Containment Cooling mode was 
made with 106°F inlet service water (cooling water) (See Attachment A) . The approved heat 
exchanger computer model (Cale. No . 97-201) was used . The assessment found that with an inlet 
cooling water temperature of 106°F the heat rejection capacity of the RHR heat exchangers was 
approximately 172 E06 Btu/hr, which exceeds the required heat rejection rate of 163 .1 E06 Btu/hr 
(Ref. 16) . Additionally, several conservatisms were used in the assessment, including (1) the 
model assumes that 5% of the heat exchanger tubes are plugged. Currently, the maximum 
number of tubes plugged in any of the RHR heat exchangers are less than this amount (Per Ref. 
27, the maximum number of tubes plugged is 29 in the 2A RHR Ht. Ex., this is less than 5% of 
1063 total tubes or 53 tubes), and (2) the overall fouling factor used in the assessment is greater 
than that actually determined from the latest RHR heat exchanger performance testing for the 
Generic Letter 89-13 Program (NDIT LS-1154 and Calc . L-002571, ECs 340686, 350219). The 
highest value of fouling based on testing, including uncertainties, is .00105, and a value of .0013 
was used in the assessment . 

An assessment of RHR Heat Exchanger capability for normal shutdown was also performed for 
an inlet service water temperature of 106 °F . The design heat rejection capacity for normal 
shutdown is approximately 42 E06-Btu/hr . The approved heat exchanger computer model 
referenced above was also used in this assessment . The design case indicates an inlet water 
temperature for the shutdown cooling flow from the reactor vessel of 120 °F which is based on an 
inlet service water temperature of 90 °F . For an inlet temperature of 106 °F, the heat rejection 
capability will be reduced to approximately 22EO6 BTU/hr per RHR Hx train. The shutdown 
temperature can still be obtained ; however, the time period required will be longer. An option 
available to plant operators depending on the plant conditions is to utilize both RHR heat 
exchanger trains, this will more than accommodate the design normal shutdown heat load . The 
normal shutdown cooling function is not safety related and the impact of the increased cooling 
time and its impact on plant availability is not a safety concern (Ref. 35). 

These temperatures are well below the containment cooling mode values given previously . Thus 
the containment cooling mode effect on the heat exchanger is bounding . 

Post LOCA Suppression Pool Temperature Analysis : 

Since the containment cooling mode heat rejection capability of the RHR Heat Exchanger 
exceeds the required heat rejection, there will be no impact on the LaSalle suppression pool 
temperature response following a LOCA. In other words, the post LOCA peak suppression pool 
temperature (196.1 °F at 102% of uprated reactor thermal power per UFSAR Section 6.2.2 .3 .5) 
even with a higher inlet service water temperature of 106°F will still be well below the 
suppression pool temperature NPSH limit for the ECCS pumps of 212°F. 

Due to the expected performance of the RHR heat exchanger, other events that utilize the RHR 
heat exchangers for cooling would be expected to have the same results, i.e . since the heat 
removal capacity of the RHR heat exchanger is maintained, an increased (106 °F) CSCS cooling 
water temperature will not impact suppression pool temperature . 
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RHR Pump Seal Coolers 

The RHR Pump Seal Coolers on both Units 1 and 2 were replaced with new units during LIF35 
and L2R07. There is margin between the most current measured cooling water flows (ranging 
from - 11 gpm to 30 gpm per Ref. 33) and the minimum required flow 6.5 gpm (Calculation L-
002404). The coolers are flow tested quarterly and cleaned before flows drop below the 
minimum required . All four coolers have been flow tested satisfactorily since late April 2005 
(Ref. 3 3) . 

The tube side design inlet water temperature is 360 °F (max .) at a flow of 2 gpm; this flow stream 
is cooled to 250 °F to cool the pump seals. This operating condition is during normal shutdown 
conditions only . The Ref. 8 calculation indicates the seal cooler presently is capable of meeting 
the pump seal limit on exit temperature of 250 °F with the 5 gpm shell side cooling water design 
flow (equates to the minimum required flow of 6.5 gpm during normal non-accident conditions) 
at 104 °F with approximately 50% margin in heat removal capability . This indicates an adequate 
margin currently exists in the coolers to accommodate an increase in inlet service water 
temperature to 106 °F . 

1(2) LPCS Motor Coolers [1(2)E21-0001] 

These heat exchangers are a shell and coiled tube type, designed to cool lubricating oil 
surrounding the three sections of bearing in the LPCS motor. Based on a review of bearing 
temperature data for the months of June, July and August 2001 the maximum bearing 
temperatures experienced were at least 27 degrees below the corresponding alarm set points (see 
Ref. 1, Attachment G) . These pumps were operated several different times throughout the 
summer. These periods of operation were short duration runs, however from a review of the data 
they were long enough in nature to demonstrate the maximum running bearing temperatures (see 
Reference 1, Attachment B) . The maximum service water temperature experienced during the 
summer of 2001 was 98.5°F on 7/24/01 . Therefore, increasing the service water temperature by 
7.5°F (up to 106°F), then correlating a 7.5 degree increase in bearing temperature will not 
challenge the alarm set points or operability of these components . The service water flow rates 
have met or exceeded the required flow rates based on current surveillances. They have no 
material condition issues that would impair the ability of the components to support a change of 
the maximum inlet temperature from 104 °F to 106 °F . (Based on Ref. 27, this evaluation is still 
valid) . 

Diesel Generator Heat Exchangers 

The Diesel Generator Heat Exchangers (0, 1A, 1B, 2A, and 2B) have no material condition issues 
that would impair the ability of the components to support a change of the maximum CSCS inlet 
temperature from 104°F to 106°F. No tubes are currently plugged on these heat exchangers and 
their material condition is considered good . (Based on the Ref. 27 EC this assessment of material 
condition is still valid) . 

An assessment of the DG Heat Exchangers performance was made with 106°F inlet service water 
(See Attachments B & C). The approved heat exchanger computer models (Cale. Nos. 97-195 & 
97-197) were utilized for this assessment . 

The assessment of the Div. 3 HPCS Diesel heat exchanger determined that with an inlet cooling 
water temperature of 106 °F, the heat rejection capability of the heat exchanger is approximately 
8.05 E06 Btu/hr, exceeding the design heat rejection rate of 7 .8 E06 Btu/hr . 
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The assessment of the Div. 1 & 2 EDG heat exchangers determined that with an inlet cooling 
water temperature of 106 °F, the heat rejection capability of each of these heat exchangers is 
approximately 9.12 E06 Btu/hr, exceeding the design heat rejection rate of 8 .6 E06 Btu/hr. 

The fouling factors used in the evaluation were based on current design basis values that are 
greater than twice those measured in the most recent G.L . 89-13 testing of these heat exchangers . 
This fouling factor statement is still correct based on as-tested data documented in ECs 352723 
and 352877 . 

ECCS Corner Room Coolers (VYOI/2/3/4A) 

Assessments were performed on all of the ECCS Corner Room Coolers at a service water inlet 
temperature of 106 °F (See Attachments D - G of EC 337958) using existing computer models 
with no tubes plugged (Reference 27). The entering air temperature to the coolers used is the 
current design basis of 148°F. The assessments demonstrated that at design fouling conditions, 
the VYOIA, 03A & 04A room coolers all had positive margins of at least 8% over the required 
heat rejection capability . 

	

The 1VY04A Cooler was noted, based on Ref. 37, to have a degraded 
air flow rate approximately 2% below test acceptance criteria . The above stated evaluations and 
margins are based on including a 10% air flow rate reduction for the VY03A and VY04A coolers. 
This reduction in air flow bounds the actual measured reduction from a heat rejection capability 
standpoint . 

Additionally, the cooler air flow rates used as input for the computer models were reviewed based 
on the changes in heat rejection caused by the higher inlet cooling water temperature . Sensitivity 
computer runs were performed to assess the impact of changes in coil inlet volumetric air flow 
due to small changes in air density. These effects were found to be negligible, (i .e . less than 1% 
impact on heat rejection capability) . 

For the VY02A HPCS Corner Room cooler the current design computer model contained a 5% 
tube plugging margin . Since no tubes are currently plugged, this cooler was evaluated at its 
current condition with all tubes in service . The HPCS corner room temperature is predicted to be 
150 °F, when the inlet cooling water is at or near its peak of 106 °F (as noted in the section on EQ 
below this is for a short duration time period). This is the same peak room temperature predicted 
in the Reference 1 EC. Tthe potential Environmental Qualification (EQ) effects are addressed in 
the referenced EC and repeated in the section below on EQ. With the above input, the heat 
removal margin in the 1(2)VY02A coolers is approximately 1 .5%. Though not specifically 
evaluated in this assessment, there is additional margin available in the VY02A coolers. 
Surveillance data indicates that both units' coolers have airflows approximately 5% higher than 
the design value. Experience has shown that this would result in approximately 3-4% of 
additional heat removal margin. 

Summary of Specific Inputs used in the Computer Models to Assess Heat Exchanger 
Performance : 

A summary table listing certain inputs and assumptions used in the detailed computer model 
assessment of the various heat exchangers and coolers discussed above is provided as Attachment 
M to this EC . 

Environmental Qualification of Equipment: 

The VY Comer Room cooler for the HPCS room has been analyzed to accommodate the HPCS 
room heat load . The UHS analysis determined that the peak cooling water inlet temperature 
occurs during the first 24-hours following the failure of the dike . This cooling water inlet 
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temperature has been increased to 106°F to add margin for analysis purposes . At the 106°F inlet 
cooling water temperature the room is calculated to increase to 150°F . This room temperature has 
been evaluated as acceptable to the EQ components in this room under the Reference 1 EC. It 
should be noted this peak occurs for approximately 6 hours during the first 24 hours (per 
Reference 2, Figure G.7.1) . Although not credited in this assessment, a qualitative review of the 
EQ data concluded that the equipment in the VY cooler room would likely be acceptable to 
temperatures of at least 160 °F for the 6 hour period . 

Additional CSCS System Issues : 

Existing calculations for CSCS System pressure losses and NPSH were based on 100°F 
(Reference 7) . An increase in inlet water temperature from 100°F to 104°F was evaluated in the 
Reference 1 EC 334017 . An additional 2 °F increase to 106 °F will not change the conclusions of 
that evaluation . The change results in a negligible change in water density and saturation 
pressure, two key parameters affecting system pressure losses and NPSH. Thus it can be 
concluded that the temperature increase has negligible impact on these parameters . 

Changes in room ambient conditions from piping heat losses due to a 2 °F increase in cooling 
water temperature are judged to be negligible, given factors such as diurnal reductions in the peak 
UHS temperature and that most of the CSCS cooling water piping is insulated . 

Heat Exchanger Fouling : 

The short term operating periods anticipated for the higher cooling water inlet temperatures are 
not expected to significantly increase fouling in the heat exchangers evaluated . The plant's 
chemical feed injection system is used during normal plant operation to control lake water 
chemistry and minimize the potential for scaling of associated heat exchangers . One indicator of 
fouling resistance is main condenser performance. The condenser is being continuously 
subjected to heat loading and the higher lake temperatures, whereas most of the safety-related 
heat exchangers are not. The thermal performance engineer of System Engineering regularly 
monitors condenser performance . Significant increases in fouling will be detected by trending 
any changes in condenser performance . 

Non Safety Related Equipment: 

Fuel Pool Cooling (FC) Heat Exchangers 

The station is equipped with two (100% capacity) Fuel Pool Cooling (FC) Heat Exchangers per 
unit . The original FC heat exchanger heat removal capacity was 14.5 E06 Btu/hr at a service 
water (cooling water) inlet design temperature of 95 °F and a 120 °F fuel pool temperature . As 
part of a 5% power uprate, the FC system safety design basis fuel pool temperature was changed 
to 140 °F at a service water (WS) inlet temperature of 100 °F (as given in the UFSAR Section 
9 .1 .3 .2 .1 .1). 

In support of this evaluation, an assessment of FC heat exchanger performance, based on a 
conservative cooling water inlet temperature of 106 °F, was performed . The heat rejection 
capacity at a normal operating fuel pool temperature of 140 °F is estimated to be 23 .86 E06 
Btu/hr with 1% (11) of the tubes plugged (See Attachment 1) . None of the FC heat exchangers 
have any tube(s) plugged (Ref. 27). Based on Ref. 27, a bounding estimate for each unit's fuel 
pool heat load is 6.8 E06 Btu/hr. Thus, it can be concluded that the bulk fuel pool temperature 
can be maintained at or below 140°F with 106°F inlet service water (cooling water) . 
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An evaluation of the FC system's ability to cope with an emergency full reactor core off-load was 
also made . The Standard Review Plan Section 9.1 .3 "Spent Fuel Cooling and Cleanup System" 
requires for the case of an (abnormal) emergency full core off-load, the fuel pool shall be 
maintained less than the boiling point and level maintained . The higher service water 
temperature will not impact the ability to maintain fuel pool level as this is accomplished with the 
FC portion of the system . UFSAR Table 9.1-6 indicates a peak temperature for an emergency full 
core off-load of 155 .3 °F . The heat rejection capacity for these "emergency off-load" conditions 
at a fuel pool temperature of 155.3 °F and a service water inlet temperature of 106 °F is estimated 
to be 65 .5 E06 Btu/hr (See Attachment J using both heat exchangers and pumps) . 

The maximum heat generation rate for the abnormal (emergency) core off-load case is 59.7 E06 
Btu/hr (UFSAR Table 9 .1-6). Thus, it can be concluded that the bulk fuel pool temperature can be 
maintained at or below 155 .3 °F with 106 °F inlet service water (cooling water) even under these 
abnormal conditions . Additionally, the "B" RHR Heat Exchanger and pump is available as a 
backup to the FC System . The B-RHR heat exchanger heat rejection capacity is much greater 
since it has over 2 .8 times the effective heat transfer area as the FC heat exchanger (Reference the 
effective areas shown in Attachments A & I) . 

Other Non Safety Related Components : 

Non-safety related components were reviewed from an operational standpoint only, because the 
main concern is with their effect on power operation . They are not credited to mitigate any 
design basis events . Most components are reliability related and are monitored for parameters 
such as temperature and pressure . These components can be described as self-limiting, that is, 
operations personnel will respond to alarms and conditions in accordance with approved plant 
procedures, including load curtailment per LOA-CW 101/201, as required. These components 
could be subjected to the new temporary lake temperature (i .e . 102 °F) . These components were 
evaluated in EC 334017 (Reference 1) for an inlet cooling water temperature of 104 . The main 
components are listed below and the discussion from the Reference 1 EC is repeated for 
completeness : 

1(2) Main Condenser [1(2)CDOIA] 

The main condensers use lake water to condense steam returning from the turbine. The 
consequence of elevated lake temperature above the currently indicated circulating water (CW) 
system maximum of 100°F occurs in condenser backpressure and condensate temperature . If 
needed, Operations will execute load curtailment per LOA-CW-101, or -201 to maintain these 
parameters below their respective limits . 

The CW system piping has been reviewed for a temperature of 115 - 120 °F (Reference NDIT 
LS-1111) . This temperature does not impact the CW system piping, supports, or expansion 
joints . Thus, it is concluded that the condenser can tolerate a maximum lake inlet temperature of 
104°F, however unit load curtailment may be necessary due to turbine backpressure limitations . 

1(2) RBCCW Heat Exchanger [0(1)(2)WRO1A/AA/AB] 

The Reactor Building Closed Cooling Water Heat Exchangers remove heat from a closed cooling 
water loop supplied to heat exchangers within the Reactor Building . An engineering evaluation 
was previously performed under NDIT# LS-1106, Upgrade 0. This evaluation concluded "an 
increase of WS inlet temperature to 103°F will not adversely affect the ability of the WR (or 
RBCCW) system to provide adequate cooling to its associated system loads" . A review of this 
engineering evaluation identified more than enough margin to account for a 1°F increase above 
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what was previously reviewed hence enveloping a WS inlet temperature of 104°F without 
invalidating the conclusion . 

1(2) TBCCW Heat Exchanger [1(2)WTOIAA/AB] 

The Turbine Building Closed Cooling Water Heat Exchangers remove heat from a closed cooling 
water loop supplied to heat exchangers within the Turbine Building . An engineering evaluation 
was previously performed under NDIT# LS-1107, Upgrade 0. This evaluation concluded "an 
increase of WS inlet temperature to 103°F will not adversely affect the ability of the WT (or 
TBCCW) system to provide adequate cooling to its associated system loads" . A review of this 
engineering evaluation determined there is more than enough margin to account for a 1°F increase 
above what was previously reviewed hence enveloping a WS inlet temperature of 104°F without 
invalidating the conclusion . Per EC 341508, Ref. 9, the only change in tube plugging is with the 
2B Heat Exchanger, which has less than 30 tubes plugged per Ref. 27 . Based on the total number 
of tubes being 772, this represents approximately 4% of the tubes being plugged. The evaluation 
in NDIT LS-1107 listed above concludes the TBCCW outlet temperature from this heat 
exchanger leads the service water inlet temperature by 2 °F . A 104 °F inlet WS temperature 
implies that the TBCCW outlet temperature would be projected to be approximately 106 °F . 
There is still 4 °F margin up to the 110 °F TBCCW maximum supply temperature. The 4% 
reduction in number of available tubes has not significantly affected TBCCW Heat Exchanger 
performance, based on Reference 9 . Thus, the TBCCW supply temperature design limit of 110 
°F (NDIT LS-1107) will not be exceeded with a WS inlet temperature of 104 °F . 

Iso-Phase Bus Duct Coolers (cooled by the WT system) 

It should be noted that operational experience has shown that the Iso-phase bus duct coolers may 
experience elevated temperatures above their design maximums under a conservative set of 
weather and equipment conditions (95°F Air Temp., No Wind, Sunny, 104°F WS inlet, 1124 
MW, 1 fan in operation) . To mitigate these conditions and avoid exceeding the 167°F maximum 
design temperature, the Ref. 28 bus duct high temperature alarm response procedure requires the 
start of supplemental external bus duct cooling per LOP-GA-02 if the duct temperature reaches 
167 °F . 

1(2) Turbine Oil Coolers [1(2)TOOIAA/AB] 

The Turbine Oil coolers are designed to maintain turbine lube oil at 110 - 120°F. Under normal 
operating conditions, one cooler is in service with the other available as additional cooling needs 
warrant (see Ref. 1, Attachment E, GE Main Oil Coolers) . It has been determined that the data 
used in the Reference 1 EC was taken prior to control system modifications which provided much 
improved operation of the service water temperature control valve. Based on plant walkdowns by 
System Engineering on 7/17/02 and 7/22/04, when cooling water inlet temperature was 
approximately 92 °F, the temperature control valve was approximately 20 - 25% open on both 
units . Based on this information and the lack of any lube oil high temperature concerns during 
the high lake temperatures of early August 2005, the turbine lube oil temperature is not expected 
to be a challenge to operation of the plant up to WS temperatures of 104 °F . 

1(2) Primary Containment Drywell Ventilation Chiller 1(2)A/1(2)B/1(2)C [1(2)VP02AA/AB, 
1(2)VP16A] 

Technical Specification 3 .6 .1 .5 requires the Drywell air temperature to not exceed 135°F. The 
design WS inlet for each chiller is 100°F. Under normal operation, one of the AA and AB units 
are in service with the VP16A serving as a backup to provide additional cooling. This additional 
margin provided by the backup chiller would provide ample cooling to maintain drywell air 



EC 356645, Rev . 1 

	

Page 10 of 15 

temperature below 135°F. Therefore, this equipment is expected to accommodate a 104 °F inlet 
WS temperature and be able to maintain acceptable drywell temperature . 

Additional Turbine/Generator Related Components : 

The following additional components were evaluated in EC 334017 (Reference 1) and found to 
be able to accommodate an inlet cooling water temperature of 104 °F : 

1(2) Alternator Exciter Cooler [ I (2)MPO I A] 
1(2) Hydrogen Generator Cooler [1(2)TGOIAA/AB/AC/AD] 
1(2) Stator Coolers [I (2)TG02AA/AB] 

Temperature data cited in the Reference 1 EC demonstrates that the Stator Cooler will be close to 
the inlet high temperature alarm setpoint of 47 °C (116.6 °F). The Ref. 29 alarm response 
procedure requires that generator load be reduced as necessary to avoid exceeding the maximum 
limit on stator coolant return temperature . 

Miscellaneous Considerations : 

Lake make-up and blowdown are negligibly affected by this change . The make-up water is from 
the Illinois River to the cooling lake and thus is not affected by lake temperature . The blow down 
system discharges water from the lake, however the discharge is outside the UHS portion of the 
lake . Blowdown temperatures are addressed in the Summer Readiness Plan by the Chemistry 
Department (see Ref. 32) . 

The FP fire water pumps have been evaluated for the inlet temperature of 100°F. The 
specification for the pumps (J-2570) specified an operating temperature range of 32-100°F . The 
increase in inlet water temperature from 100 °F to 104°F results in a negligible change in water 
density and saturation pressure, two key parameters affecting system pressure losses and NPSH. 
Thus it can be concluded that the temperature increase has negligible impact on fire protection 
system performance or available NPSH. 

To maintain the fire pump diesel engine jacket water temperature within the operating procedure 
and monthly surveillance normal band of 165 °F to 200 °F, the inlet cooling water pressure can 
be adjusted in the range from 5 to 55 psig to accommodate an increase in UHS cooling water 
temperature from 100 °F to 104 °F . 

	

If the jacket water temperature and/or cooling water 
pressure to the engine heat exchanger cannot be maintained in the normal band, procedures 
require the adjustment of the Engine Cooling Water Supply Regulating Valve or Engine Cooling 
Water Supply Regulator Bypass Downstream Stop Valve. 

Based on information in the Ref. 34 vendor manual, the most temperature limiting components in 
the fire pump are those of soft materials such as natural rubber and synthetic materials . The 
general temperature limit provided for bearings of these materials is 125 °F, in excess of the peak 
UHS water temperature . Gaskets would have similar or higher limits . 

EVALUATION OF ACCIDENT ANALYSIS 

(Refer to Attachments K & L) 
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LOCA ANALYSIS 

Short Term 

Long Term 

The short term LOCA Peak Cladding Temperature (PCT) calculation is independent of 
Lake Temperature or service water temperature . The ECCS fluid temperature assumed in 
the analysis is based on a conservative suppression pool temperature . Since the PCT 
occurs very early in the accident and a conservative ECCS fluid temperature is used, a 
higher lake or service water temperature will not change the PCT calculation. The 
calculated results to meet the 10 CFR 50.46 criteria will not change . 

The post LOCH long term cooling required by 10 CFR 50.46 will also be acceptable with 
an increase in the lake / service water temperature. The lower 2/3 of the core will remain 
covered. Also, provided that at least 1 core spray system is available long-term, the 
upper third of the core will remain wetted by the core spray water, which will prevent 
further cladding perforation or metal-water reaction . As long as there is water in the 
suppression pool for core spray and 2/3 height coverage is maintained, higher 
lake/service water temperature of 106°F will have no significant impact upon LOCA long 
term cooling . 

CONTAINMENT ANALYSIS 

The short-term containment response is not affected by lake or service water temperatures . The 
short-term response is primarily driven by the mass and energy release and containment 
parameters . These are independent of lake and service water temperature . 

An increase in the lake and service water temperature could have an impact on the long term 
containment response to a LOCA accident. The RHR service water temperature assumed in the 
suppression pool temperature analyses is 104 °F . The current analysis assumes 104 °F for the 
duration of the analysis . For the purpose of this evaluation it is postulated that the RHR service 
water temperature will increase as the ultimate heat sink is increasing to a postulated 106 °F 
(assumes the unlikely failure of the dike). However, even assuming a 106 °F RHR service water 
temperature for the duration of the event there will not be a significant impact upon the results. 
Sensitivity studies, Attachments K & L, were performed with a suppression pool model for the 
long term heat up analysis with the RHR service water temperature increased from 100 °F to 103 
°F . This sensitivity analysis showed that there would be a 2 - 3 °F increase in the peak pool 
temperature response . The corresponding increase in the peak pool temperature response for an 
RHR service water temperature of 106°F is a 4 - 6 °F increase . The current post power uprate 
LaSalle peak suppression pool temperature has been evaluated to be 196.1 °F (Ref. 23 and 
UFSAR Section 6.2.2.3 .5). Since the post-LOCA suppression pool temperature 
limit is 212 °F, the increase in service water temperature to 106 °F would result in acceptable 
margins to the limit and the containment/ ECCS equipment will perform the required safety 
functions. It is expected that in the long term (after the peak suppression pool temperature is 
mitigated), both RHR heat exchanger trains could be used to keep suppression pool temperature 
profile within the current analysis results. 

Other long-term containment heat up analyses to show compliance to NUREG-0783 (Suppression 
Pool Temperature Limits for BWR Containment), would result in a similar change as discussed 
above. These analyses are primarily performed to verify acceptable safety-relief valve quencher 
performance . Power uprate calculations have been performed for LaSalle and show that the peak 
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suppression pool temperature (bulk) is 190.7 °F for the SRV discharge case (Ref. 23). The 
acceptance limit for isolation scram containment analyses has been established at 206 °F (Ref. 
23). The potential 4 - 6 °F increase due to a higher RHR service water temperature would still 
provide acceptable margins to the limit and the containment will perform the required safety 
function . It is expected as in the LOCA assessment above, both RHR heat exchanger trains could 
be used to keep suppression pool temperature profile within the current analysis results . 

TRANSIENT ANALYSIS - UFSAR CHAPTER 5.2 AND 15 

UFSAR Section 15 .2.9 addresses the Failure of RHR Shutdown Cooling. This event assumes the 
operation of RHR for suppression pool cooling . The revised power uprate analysis (Ref. 23) 
assumes 100°F for the duration of the analysis, and an RHR Heat Exchanger heat transfer 
coefficient K value of 377 Btu/sec-°F . No credit is taken for passive structural heat sinks in the 
drywell and suppression chamber (airspace and pool) to conservatively maximize the calculated 
peak suppression pool temperature . The analysis results in a calculated peak suppression pool 
temperature of 210 .4 °F for this event. However, Ref. 24 demonstrates that the current RHR HX 
K value is at least 416.6 Btu/sec-°F at pool temperatures of 170 °F to 212 °F with an inlet service 
water temperature of 104 °F . At the 104 °F inlet temperature and the higher K value, the 
calculated peak suppression pool temperature in Ref. 24 decreased by 5 .5 °F from that calculated 
for the lower K value. Use of the higher current K value in the Ref. 23 would therefore more than 
offset the increase in peak pool temperature due to the 4 degree increase in the inlet service water 
temperature to 104°F (102°F + 2 °F margin). Since the suppression pool temperature limit for 
this event is 212°F, the increase in service water temperature would result in acceptable margins 
to the limit and the containment and RHR shutdown cooling will perform the required safety 
functions. It is expected that in the long term (after the peak suppression pool temperature is 
mitigated), both RHR heat exchanger trains could be used to keep suppression pool temperature 
profile within the current analysis results. 

The balance of the Chapter 15 transient analysis, including Chapter 5.2 ASME vessel 
overpressurization, are short-term analyses of postulated events to verify core response, to set the 
fuel thermal limits, and to verify acceptable vessel overpressurization results . Most of these 
events either result in a scram or result in no significant change in thermal power. Since these 
events are only analyzed for the short-term response, there is no dependency on the lake 
temperature or service water temperature for the consequences of these events . 

ATWS ANALYSIS - UFSAR SECTION 15.8 

The ATWS analysis described in UFSAR Section 15 .8 is a beyond design basis event. Analyses 
have been performed to show that with the installation of the SLCS, ARI and ATWS RPT 
systems that acceptable ATWS results could be attained . GE performed many of these generic 
calculations in NEDE-24222. In these calculations, GE stated "Due to the extremely low 
probability of the occurrence of an ATWS, nominal parameters and initial conditions have been 
used in the analyses . This is consistent with the NRC staff request." Therefore, it is not required 
to use a design maximum value for the ATWS analysis . However, it can be explicitly addressed 
as discussed below. 

Power uprate ATWS analysis has been performed for LaSalle . This analysis assumed a service 
water temperature of 100 °F and a peak suppression pool temperature of 204 °F was calculated 
(ref. 6) . A bounding assessment assumed that the peak suppression pool temperature would 
increase by the amount of service water temperature increase. Therefore, with a 4 °F increase to 
the suppression pool temperature (2°F due to the increased service water temperature and 2°F due 
to uncertainties), the peak temperature is not expected to exceed 212°F, which is the acceptance 
limit. It is expected that in the long term (after the peak suppression pool temperature is 
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mitigated), both RHR heat exchanger trains could be used to keep suppression pool temperature 
profile within the current analysis results . Based on the discussion above, the ATWS analysis is 
acceptable with elevated lake and service water temperatures . 

STATION BLACKOUT ANALYSIS - UFSAR SECTION 15.9 

The Station Blackout (SBO) analysis discussed in UFSAR Section 15 .9 is a beyond design basis 
event. This event requires the use of the RHR heat exchangers to remove the decay heat from the 
suppression pool . The Station Blackout event analysis is performed assuming a complete loss of 
AC for a four hour period. The coping analysis assumes operation of the RCIC and/or the HPCS 
system, but without crediting the HPCS diesel as an alternate AC source . Postulating a service 
water temperature of 104 °F (102°F + 2 °F margin) over the entire duration of the event will not 
significantly affect the peak suppression pool/drywell temperatures predicted in this event since 
no cooling is available until after AC power is restored . The effect of 104 °F service water 
temperature was evaluated in the Ref. 1 EC and it was shown that the RHR Heat Exchanger 
capability is still maintained at a 104 °F inlet cooling water temperature . Consequently, the 
increased cooling water temperature will have a negligible impact on this, since the cooling 
effectiveness of the RHR heat exchangers is maintained . 

In addition, it should be noted that the SBO analysis was intended to be a best-estimate analysis, 
based on nominal decay heat values and typical system performance. Therefore it can be argued 
from a licensing basis that the analysis does not have to bound all postulated ranges of 
parameters . 

IOCFR50 APPENDIX R FIRE EVENT 

Modeling assumptions for Appendix R analyses are similar to those for SBO. However, since the 
Appendix R event duration is much shorter than the assumed duration for SBO, the temperature 
response of the suppression pool is more limiting for the SBO event. (Ref. 36 .) 

GE SIL 636 

General Electric (GE) has issued Services Information Letter (SIL) 636, Rev 1, which identifies 
that analyses that use decay heat curves from ANSI/ANS-5.1-1979 may be affected by additional 
actinides and activation products . Individually these actinides and activation products are 
negligible, but collectively they could have a non-negligible impact . For decay heat calculations 
that use a 2-sigma uncertainty adder, the effect upon decay heat is offset by the uncertainty up to 
108 seconds. The specific concern identified in this SIL was evaluated in Operability Evaluation 
OEO1-012 (which has since been closed) . The effects of the change on decay heat have been 
included in the Reference 2 calculation for peak UHS temperature. The RHR Heat Exchanger 
was evaluated in the Reference 1 EC for these heat loads and was shown to meet or exceed its 
design basis heat rejection capability . The effects of the change in decay heat on the Fuel Pool 
Cooling and Cleanup System were addressed in Ref. 26 . The effects of these changes in decay 
heat are negligible . 

SUMMARY/CONCLUSION: 

Per the above discussion and referenced documents, it has been demonstrated that increasing the 
maximum allowable temperature of cooling water supplied to the plant from the lake from 100°F 
to 102°F will have no adverse affect on the safety-related plant heat exchangers or the heat loads 
they serve. The design requirements of these interfacing components (heat exchangers) have been 
reviewed and a determination made that thermal margin exists to allow for the increased service 
water inlet temperature, while maintaining an acceptable heat transfer capability . 
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Limitations/Risks of Elevated Lake Temperature Operation : 

It should be noted that from an operational standpoint the following nonsafe 

	

related 
components have the potential to be limiting during elevated lake water temperatures, i .e . these 
components may reach alarm setpoints during operation with an inlet service water temperature 
of >/=100°F (depending on actual condition of the equipment) : 

" 

	

Main Condensers 
" 

	

Stator Coolers 
" 

	

Iso-phase Bus Duct Coolers 

Load curtailment per LOA-CW 101 or 201 may be required to ensure these components remain 
below the alarm set points . Refer to the above sections for further detail . 
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OvemO Fouling (1srB;-F/BTU) 
property 

	

fe11-%de Tube-Skis 
Velocity (WS) 

	

Shelf Temp in (-F) 
Reynolds Number 

	

Sbell Tamp Out (-F) 
Pracidd Number 

	

Tav Shell (-P) 
WAk Vise (lbtnM-hr) 

	

8be11 Skhk Temp (°F) 
SkIn V isc (bm&br) 

	

Tube Temp Ia (°P) 
D"Sb4y (IbmnA') 

	

Tube Temp Out (-F) 

--' Reynolds Number Outside Range of Equatlott Applicability 
!t With Minimum Fouling The Test Heat Load Could Not Be Acute .AA(-( A3 

CO (87TJ/Ibm "-F) . 
K (WTL/br*-F) 

on c 

Tav Tube ('F) 
Tube Skin Tixttp (-F) 

t10II 

Shag Man Floc (16oa/br) 3.5648+6 Ovagn FoWlaB (brio--flB'IV) 0.001300 
Tnbe Man Fiav (lbm/hr) 3.676E+6 Sbe"ide loo (BTWI rt1P--F) 962.1 

Tn~Siv hl (BTUAir" 1,857.1 
Had 'ibtosARW MTtUw) 2.223E+7 I/WAU Resis (BTU/braLm 2,145.1 
LMTD 7.8 LMTD Collection Fsaar 0.8878 
Efectlve Arcs (~ 10,926.6 

U Ovaalt (MArftk-F) 292.0 
property Shell-Sid 'Mba3ide 
Velocity (Ws) 3.29 703 Shell Tamp in (-F) 120.0 
RywWs Number 3291E+04 5.69IE+04 Shelf Temp Out (°F) 113.5 
Pmndtl Number 3.76 4.09 Tav Sbell (°F) - 116.9 
t& ViK (ibm/it "hr) 1.39 1 .50 Sh*U Skin Temp (-F) 116.3 
Skin Vbc (NWHhr} 1 .4'2 1 .48 Tube Temp to (-F) 106. 
Density (fw" 61.76 61.87 Tube Temp Out (-F) 112.1 
Cp (BTUAb m"-F) 1.00 1.00 Tav Tube (-F) 109.0 
K (BTU/la'-R-T 0.37 0.37 Tube Skin Temp (-F) 110.4 

Test Dots 
Dan Data 
Sb*U Flow (UM) 

Extrapolation Data 
Tbbo Flow (am) 
Sbali Flow (gpm) 

7,348.0 
7,124.0 

Sbea Temp In (°I=) probe hM Tamp M 106.0 
Sben Temp Out (-F) Sbou law Temp (°P) 120.0 
Tube Flaw (gpm) 
Tube TiMp to (-F) 
Tube Tamp Out ("F) Input Failing Fsctoir 0001300 



17:41 :00 

	

PROTO-HX 3.02 by Proto-Power Corporation (SN#663-7371) 

	

-0'1/12102 
Commonwealth Edison 

Calculation Report for E12-BOOI - LSCS - RHR Hx. 
SDG5% 

	

X Tea FF;C~l06 F 

Shell and Tube Heat Ezebanger Input Parameters 
Slml"ide 

FlmcTQuaa , o -7;M.729 
bilet T®aperature °F 120.00 
Outlet Temperature eF 108.80 
Fouling Fagot 0.00250 

Tube-Side 
-1,5vO.31 

90.00 
101 .2 

0.00000 

shell Fluid Nam Fresh Water 
Tube Fluid Name Fresh Water 
Design Heat Transfer (BTUlhr) 41,600,000 
Design Heat Tress Coeff (BTUArrftL°n 215.00 
Rmprical Fad far Outside h 0.563553M 
P Factor (% Reduction) 0.00 

Hcat Excbmwer Type TEMA-E 
Weed" Area (R ̂2) 11,500.00 
Aran FActor 0.996344561 
Area Ratio 

Number of Shells per Unit 1 
Shell Mniimum Arat 4.880000000 
Shell Velocity (Us) 3.400 
Tube Pitch (m) 1 .0000 
Tube Pitch Type Triangular 

Number of Tabs Passes 2 
U -Tubes Yea 
Total Number of Tubes 1,063 
Number of Active Tubas 1,010 
Tube Laagth (B) 5530 
Tube Inside Diameter (in) 0.652 
Tube Outside Diameter (in) 0.750 
Tube Wall Cwdwdvity (BTU/hr-ft-OF) 9.40 

Ds, Shill Inside Diameter (in) 0.000 
Lbc, Central Baffle Spwing (m) 0.000 
M Inlet Baffle Spacing (in) 0.000 
Lbo, Outlet Baffle Spacing (in) 0.000 
Dot Tabs circle diemreha (in) 0.000 
Bh, Baffle cut height (in) 0.000 
Lab, Diameral differw= between Baffle and Shell (in) 0.000 
Ltb, Diane difemace b~ Tube and Baffle (w) 0.000 
Nss, Number Sealing Strips 0.000 



1536:33 

	

PROTO-$X 3.02 by Prote-Power Corporation (~ 
. Commonwealth F,dison 

Calculat ton Report for DGOIA - DO Jacket Wawr Cooler 
CSCS -106 F, all robes 

	

& *W407. 
m171 

Cmuftt Met T 

	

W&Od Was rid 
ftw"hdMrod m User *ciw Coaddow 
Fouling Wra input by ther 

Tea Data 

	

BxUapolation Data 
D" Date 

	

Tube Flow (8pm) 

	

7953 . 
Shell Flow (&W 

	

S3en Flow (81m) 

	

1,064.3 
sin Tamp b (" 

	

TWME" ramp m 

	

106.0 
Shell Tea+p OM ("F) shea Inlet Temp ( 

	

190.0 
Tube Plow (apm) 
Tube Temp to (°F) 

	

. 
TOW Temp Ohu (°P) 

	

Four Pactor 

	

0.00= 

Shell Man Flow (wft) 

	

v OVWA (erc>Ohr-W-°F) 
Tabe Mm Flow (16uIhr) 

	

9he11,4ide ho MTUAr" 
Tube%9fde bf (BMAtr" 

PAM Tnnsrerred (OTUAtr) 

	

1/wan 1ais (MAW4P-On 
LMM 

	

LMTD Cortsdfon pSCW 
Effhaive Am t 

	

C c. 

	

- t+3 
os>' 

Vebxfty (wa) 
RvywM Number 
Pr~l Number 
Bulk Vbc (R mf&br) 
Skin Vbc 

	

) 

CP(BTUAbnrT) 
K (BTUAn *-F) 

She"de Tube-Side 
Shell Tamp In (°F) 
Shell Tamp Out (°I?') 
Tav SM1("F) 
S'6eu fdo Temp M 
We Temp m M 
Tube Tamp Out (°F) 
Tav Tube (-F) 
TWe Skits T=P ('°P) 

07116102 

r 

OvmU Fouling (wr"-F/H'R)) 

	

.oSY4. 

Shen MM Flow truer) 
Tube Mew Flow (lbwr) 

Hen'1morarad muA r) 
Lh~D 
Effective Area (if) 

property 
Velocity (fun) 
Reynodf: Number 
Pr" Number 
Bu& Vise (Am") 
Skin Visc abmdit lu) 
Density ObmdP) 
Cp (BTUIbv°F) 
K MTUAr&-F) 

"- Reynolds Number Outside Range of Equation ApplieaMky 
It With Minimum Fouling The Test Hem Load Could Not Be Achie 

PA6s. x r 

xtmpo a n a oa Fmft 

.3.32513+s o"nn 1 (Wf1"MTU) 0.002200 
3.97811+5 Shell-Side be WN&rfP-°F) 2,029.9 

Tube-Side 6f MIU/hrA°AF) 2,214.9 
9.11813+6 I/Wa11 Rub (BTUlbrttf .°F) 23,594.2 

c 471.2 

~all 
" 
`~ 

Tuba-Side 

hM'ID Cacre~Oa Facevr 

U Omatl (BTCIArrftL-P) 

0.9839 

307.6 

4.99 2.21 Seen Temp ra (-F) 190.0 
8.22413+04 7.191E+04 Shell Temp Oat (-F) 1729 

115 3.73 Tev S6en (-F) 181 .5 
0.83 1 .38 Shell Sip Teot,p (-F) 171 .2 
0.28 1 .23 Tube Tamp to (" 106.0 
60.54 61.73 TWe Tamp out (°F) 128.9 
1.00 1.00 Tav Tube (-F) 117.3 
039 0.37 Tube Skin Tamp (°F) 127.7 



15:36:33 

	

PROTO-HX 3.02 by Pruto-Power Corporation (SN#663-7371) 

	

'07/16/02 
Commonwealth Edison 

	

. 
Calculation Report for D001A - DO Jaciwt Water Cooler 

CSC$ " 106 F, all tubes 

	

. 

Shell and Tube Heat Exchanger Input Parameters 
Shell-Side 

	

- 

	

Tuba-Side . 
VIM 

Inlet Temperature °F 190.00 
Outlet Temperature °F 174.40 
Fouling Factor 0.00220 
Shell Fluid Name 
Tube Fluid Name 
Design Heat Ttansfbr (BTUnbr) 
Design Heat Tiaras Coeff (BTU/1)rftL°F) 

T7" T 
100.00 
122.20 

0.00000 
Fresh Water 
Fresh water 
9,600,000 

2$5.20 
Panpric al Factor for Outside h 0.780339000 
P Factor (% Reduction) 0.00 

Heat Exchen;ga Type TEhiA-E 
Effective Area (ft"2) 471 .23 
Area Factor 0.981978184 
Area Ratio 

Number of Shells per Unit I 
Shell Minimum Area 0.490000000 
Sben velocity (ft/8) 3.000 
Tube Pitch (in) 0.7500 
Tube Pitch Type _ TA=giilar 

Nuimber of Tuba Passes 2 
U-Tubes No 
Total Number of Tubes 188 j 
Number of A:edve Tubes I88 

~t r 
Tube Leogtb (ft) 13.00 
Tube Inside Diameter (m) 0.652 
Tube Outside Dim (in) 0.730 
Tube Wall Conductivity (BTU/hr&°F) 112.00 

Ds, Shell Inside Diameter (in) 0.000 
Lbc, Central Baffle Spacing (in) 0.000 
Lbi, Inlet Base Spacing (m) 0.000 
Lbo, Outlet Baffle Spacing (m) 0.000 
DA Tube circle diameter (fn) 0.000 
Bh, Baffle cut height (in) 0.000 
Lab, Diamdral difference between Baffle and Shell (in) 0.000 
Ltb, Diamet ral difference between Tube and Bagle (m) 0.000 
Nss, Number Sealing Strips 0.000 



15:20:30 PROTO-HX 3.02 by Proto-Power Corporation ( 

	

AIr
l- 

	

07116= 
Commonwealth Edison 

Calafadom Report for DGOIB - LSCS - HPCS DO HiL 
CBC8 -106 F; aD tuba 

aG 1~cu~on 

"- Reynolb Number Outside Range of Equation AppticaSik 
I I With Minimum Fouling The Test Host Load Could Not Be Achic 

AAcE Cl 

shell MASS Flaw (&M/hr) 5325E+S over.0 Foueag (1u*L"F/BTiJj 0.002230 
nnba MW Flow (bn&r) 3.2E+5 She#-Sins ho (BTLMwtV-0F) 1,890A 

Tube-Side M (BTUArII'`-F) 1,394.1 
Had 'erred (STUIbr) 8.037E+6 1IWAIt Rasfs BTUIbrlN"I7 13,431 .0 
LMPD 63.8 LAM Caarocdon Fewer 0.9945 
F.HreodNr Area (~ 

` 
.2 

~! 
~~
f~t S f+n U Overall (S1VIlwiv°-'F) 273.1 

Fr+opert7 Tube-Side 
Velocity (Ws) 538 4.34 Ma TMP In (°F) 190.0 
Reywlds Ntm<ber 7.718E+04 3.182E+04 Sbel Temp Out (°F) 174.9 
Prandtl Number 2.13 3.69 Tav Shell (°F) 182.5 
Bulk Viac (tbm/R"br) 0.82 1.37 Shell Skits To" (°F) 03.2 
Skin V1tc (Ibm/lt-krr) 0.87 1.20 Tubs Ted In (°F) 106.0 
DNsity MM" 6032 61 .74 Tube Temp Out (°F) 131.0 
Cp am/ft -on 1 .00 1 .00 Tov Tube M 118.3 
K B9Uhr$-F) 0.39 037 Tube Skin Temp (-F) 133.0 

Constant Inlet Teaperatuos 
n 

Method War Used 
Bauapawtion Wu t User Specified Coadhions 

Test 

Fouling 

Daft 

Was lnpvt by User 

Exaslxwlation Dtua 
Deb Dda Tube Flow (gnu) 646.1 
Sbefi Flow (spm) Msn Flow (am) 1,064.5 

TMP In ('F) Tabs lw Temp (°P) 106.0 
Sbeil Temp Out M IW Inlet Tamp (°P) 190.0 
Tuba Flow (Wet) 
Ube Teap la (°F} 
Tube Tamp Out (°F) Input Foutlng Fsow 0.002290 

Shall Mus Flow (IbaI&) U Ovwail (BTU/hr*LT 
Tube Mess Flow (Ibmf) Sba11-Side ho (B7Vllrfl'-°F) 

. TbbWSkde hi (HWJhr" 
Heal TYansterred BTV/bW) I/Wall Rash (sTVAnPfL&v) 
1rM LMTD Catrocdaa Faotor 
Mod" Area (B') 

^t~ ?gs~~6 

Overall Foaft (m'.a"VA'IZI) 
She~U-Sid -Side Tube~Bde 

Ve _~ s) Sbell To" ' In (-F) = I soft 

Pry 
Number 

TTsvll 
Tiemp Out CF) 

(Ar. W, Shen (-P) 
Boric Vbc 0bmM-hr) Shall Skin Temp M 
Skin Vbc (1 ) TOW TMP in (-F) 
DensrY (Mm" Tuba Temp Out (°f) 
Cp tB'1vAbm-°n Tav TWW (-F) 
K MTUfir*°n TI& Skin Tenp (V) 



15:20.20 

	

PROTO-HR 3.02 by Proto-Power Corporation (SN#663-7371) 
Commonwealth Edison 

Calmlation Report for DOOM - LSCS - HPC$ DO Hx. 
CSCS -106 F; all W60 

Tube Pitch (in) 

	

0.7500 

PACCIC14te=. 

Tube Pitch Type Triangular. 

Nurnber of Tube Pasm 2 
U-Tubes No 
Total Nuwnber of Tubes 420 
Number of Active Tubes. 420 
Tube Length (ft) 7.00 
Tube Inside Diammter (m) 0.541 
Tube Outside Diameter (in) 0.625 
Tube Wall Conductivity (BTU/hrft--F) 58.00 

Ds, Shell Inside Diameter (in) 0.000 
Lbc, Central Baffle Spacing (in) 0.000 
Lbi, Inlet Baffle Spacing (in) 19.68S 
Lbo, Outlet Baffle Spacing (in) 19.6688 
Dot Tube circle diameter (in) 0.000 
Bb, Baffle - cut height (in) - 0.000 
Lab, Diametral difference betvi;= Baffle and Shell (in) 0.000 
Ltb, Diameral difference between Tube and Baffle (in) 0.000 
Nas, Number Sealing Strips 0.000 

Tube Fluid Nun Fresh Wiener 
Design Heat Transfer (BTU/hr) 8,505,000 
Design Heat Trans Coeff(BTU/hrftL*F) 241 .70 
Emprical Factor far Outside 6 0.633693000 
Pertbmnanoe Factor (% Reduction) 0.00 

Heat Exchemger Typo TEMA E 
Effective Area (ft`2) 468.17 
Area Factor 0.973212339 
Area Ratio 

Number of Shells per Unit 1 
Shell Minimum Area 0.438000000 
Shell Velocity Oils) 5.600 

Shell-Side Tube-Side . 
8pm 

Inlet Temperature °F 190.00 100.00 
Outlet Temperature °F 175.00 121.00 
Fouling Factor 0.00050 0.00193 
Shell i Name Fresh Water 



?2:36:30 PROTO-HX 3.01 by Proto-Power Corporation (5NI4R669a'~39~} 

	

0 

ComEd -- LaWe 
Calculation Report for. 1(2)VYOIA dt 02A " CSCS Equipment Area Cooling Coils 

VYOIA,CSCS~-106 F, daWP FFAD oft 

Coustomt Inlet Temperature Method Was Used 
Edrap"on was to User Specified Conditions 
Demp Fouling FwGxs Were Used 

Data Data 
Air Flow (aafm) 
Air Dry Bulb Temp In (°P) 
Air Dry Bulb Temp Out (°F) 
Relative HumWty In (*6) 
Relative Humidity Out (°6} 
Wet Bulb Temp'In (°F) 
Wet Bulb Temp Out (°F) 
Atmospheric Preasum 
Tube Flow (gpm) 
Tube Temp In (°F) 
Tube Temp Out (°F) 
Coaadensate Temperature 

Test Data 

Extrapolation Data 
Tube Flow (gpm) 75.00 
Air Flow (sdun) 19,120.00 
Tube Inlet Tamp (°F) 106.00 
Air Inlet Temp (°'F) 148.0 
Inlet Relative Humidity (Y.) 12.76 
Inlet Wet Bulb Temp (°F) 0.00 
Atmospheric Pressure 14.315 



22:56:50 

	

PROTO-FIX 3.01 by Proto-Power Corporation (SN#663-7371) 

	

' 07116A2 
COMEd -- LaSalle 

Calculation Report for. 1(2)VYOI A dt 02A - CSCS Equipment Are Cooling Coils 
VYOI A,CSCS-106 R, desia FFAll tube 

P7 22f IBU4 
N 

Extrapolation Cale-u-"b0on for Row l(Dry) 

6 " Reynolds Nwnba Outside Range of Equation Applicability 

000 Ah Mom Velocity (LbuArf Tube Fluid Velaciry (ft/sec); Air Dm* at Inlet T. Other Propa" u AverW T 

A"Me Tube-Side 
Mans Flow (lbnvbr) 70,654.85 37,246.03 Tube-Side hi (BTU/hrfO-°F) 973.05 
Inlet T ture (°F) 148.00 118.94 j Factor 0.0082 
Outlet Tempt ratan+e (°F) 141 .23 122.16 Air-Side ho (BTU/hrf x*F) 8.24 
Islet Specific Humidity 0.0203 Tube Wall Resistance (hrff-°FBTU 0.00031430 
Outlet Specific Humidity 0.0203 Overall Fouling (brft'.°FBTU) 0.02882467 
Average Temp (°F) 144.62 120.55 
Skin Temperature (°F) 127.02 123.14 U Overall (BTU/hrIP-°F) 5.53 
velocity so$ 3,376.53 2.77 ire Area (ft~ 905.33 
Reynokd's Number 796"" 20,154 LMTD 23.88 
Praudd Number 0.7254 3.6138 Total Heat Transfenmd (BTU/br) 119,633 
Bulk Vise Obm/ft-hr) 0.0490 13395 
Sid n Vise (Ibmlft-hr) 1 .3076 Surface Effectiveness MA) 0.9186 
Density OWN) 0.0623 61 .7031 Sensible Heat Transferred (BTUhr) 119,633 
Cp (BTU/lbm'°F) 0.2402 0.9988 Latent Heat Trwsferrod (BTU/brr) . 
K (BTU/hrft"°F) 0.0162 0.3102 Heat to Condensate (BTU/hr) 

ExtrapoTation u on ommary 

Air-S'lde Tabe,Side 
Mass Flaw (lbmnihr) 70,654.85 37,246.03 Tube-Side hi (STUthrft"F) 
Inlet Temperature (°F) 148.00 106.00 j Factor 
Outlet TranPMhae (°f`) 114.03 122.16 Air-Side ho (DTU/brfz°F) 
Inlet Specific Humidity Tube Wall Resistance (hrfkLQF/BTU 0.00031430 
Outlet Specific Humidity Overall Fouling (hrftL°F/BTU) 0.02882467 
Average Temp (°F) 
Sldn Temperature (°F) U Overall (BTU/hrftL°F) 
Velocity *so Effective Area (ftx) 7,242.65 
Reynolds Number LUM 
Prandd Number Total Heat Transferred (BTUihr) 600,336 
Bulls Visa abmtft hr) 
Skin Visc (lbnalft"hr) Surf= Effectiveness (Eta) 
Density (lbm/fP) Sensible Heat Trmsfenvd (BTU/hr) 600,336 
Cp (BTU/Ilna"°F) Latent Heat Transfared (BTU/hr) 
K (BTUhrft"°F) Heat to Condemeate (BT[Jlhr} 



22:56:50 

	

PROTO-HX 3.01 by Proto-Power Corporation (SN#663-737)) 

	

07/16M 
ComEd » LaSalle 

Calculation Report for: 1(2)VYOlA & 02A - CSCS Equipment Area Cooling Coils 
VYOIA,CSCS-106 F, desip FFAI tubs 

"" Raynotds Number Outside Reap of Bgtutlm Appbo Utty 

A"lde Tube-Me 
Mass Flow (lbmlhr) 

	

70,654.85 

	

37,246.03 

	

Tube-Side hi (BTU/brA2-°F) 

	

945.29 
Inlet Tempaadm(°F) 

	

135.41 

	

113.80 

	

j Factor 

	

0.0082 
Outlet Temperature (°F) 

	

130.41 

	

116.18 

	

Air-Side ho (B7U/1wfR'-°F) 

	

8.19 
Inlet Specific Humidity . 

	

' 0.0203 

	

Tube Wall Resistsmee (hrtt3-°F/BTU 0.00031430 
Outlet Specific Humidity 

	

0.0203 

	

Ove=H Foaling (brfix-°F/BTU) 

	

0.02882467 
Average Temp (-F) 

	

13291 

	

114.99 
Skin Temperature (°F) 

	

119.83 

	

116.96 

	

U Overall (BTU/hrftL°F) 

	

5.49 
Velocity s#s 

	

3,376.53 

	

2.'76 

	

Effective Area (ft') 

	

905.33 
Reynold's Number 

	

808" 

	

19,111 

	

LMTD 

	

. 17.78 
Prauf Number 

	

0.7264 

	

3.8306 

	

Total Heat Transferred (BTU/hr) 

	

88,459 
Hulk Visc (1bm/$"hr) 

	

0.0483 

	

1.4126 
Skin Visc QbnnJihhr) 

	

1.3860 

	

Surfaces Effectiveness (Eta) 

	

0.9191 
Density (lbm&) 

	

0.0634 

	

61.7876 

	

Sensible Heat Transferred OM/hr) 

	

88,459 
Cp (BTLJA txn-°F) 

	

0.2402 

	

0.9988 

	

Latent Heed Transferred MM/hr) 
K (BTU/hrft--F) 

	

0.0160 

	

03683 

	

Heat to Condenete (BTU/hr) 
"$ Reydokla Number Outide Range of F4aadw AppUesbnhy 

-" " A.k Mans Velocity PM/bZ'fl% 'tubs FWW Vebcity (ft/sec): Air Density at Inlet T, Other PropMica at Average T 

Extrapolation Calcu A n or ow 2(Dry)
_ 

A1r,Side Tuba%We . , 
Mass Flow (lbm/br) 70,634.85 37,246.03 Tube-Side hi (BTUibrft'-°F) 958.16 
Inlet Temperature (T 141 .23 116.18 j how 0.0082 
Outlet Temperature ('°F) 135.41 118.94 Air-Side ho (BTU/hrfl2-°F) 8.21 
Inlet Specific Humidity 0.0203 Tube Wall Resistance (hrftL°FBTU 0.00031430 
Outlet Specific Humidity 0.0203 Overall Fouling (hrR'.°F/BTU) 0.02882467 
Average Tamp (°F) 138.32 117.56 
Skin Temperature (°F) , 123.13 119.82 U OvmH (BTU/hrlP-°F) 3.51 
Velocity "'" 3,376.53 277 Effective Area (&') 903.33 
Reynol(rs Number 802"+ 19,591 LMTD 20.60 
Prandd Nutnber 0.7260 3.7278 Total Haas Transferred (BTU/hr) 102,820 
Bulk Vise Obm/ft hr) 0.0486 1 .3780 
Skin Visc (ibraM"hr) l .3488 Surface Effectiveness (Era) 0.9189 
Density Obm/ft') 0.0629 61 .7491 Sensible Heat Trawferred (BTU/hr) 102,820 
Cp (BTU/Ibm"°F) 0.2402 0.9988 Latent Halt Translb:re6 (BTUAhr) 
K (BTU/hrft-°F) 0.0161 0.3692 Heat to CoMemsate (BTU/hr) 



22:56:50 PROTO-HX 3.01 by Preto-Power Corporation (SN#663-7371) 
ComEd » LaSalle 

Calculation Report for. 1(2)VYOIA 8t 02A - CSCS Equipment Arcs Cooling Cods 
VYOIA,C5CS-106 F, dada FFAII toba 

Ab-Side 
Mass Flow Obm/hr) 

	

70,654.85 
Inlet Temperetm+e (°F) 

	

130.41 
Outlet Temperature (°F) 

	

126.10 
Inlet Specific Humidity 

	

0.0203 
Outlet Specific Humidity 

	

0.0203 
Avaaga Temp (T 

	

128.25 

	

112.78 
Sun Temperatune (°F) 

	

116.96 

	

114.49 
Velodty *;* 

	

3,376.53 

	

2.76 
Reynolds Number 

	

813"" 

	

18,702 
Prandd Number 

	

0.7268 

	

3.9229 
Bulk Visc Obmlft.hr) 

	

0.0480 

	

1.4435 
Skin Vise (U=M-hr) 

	

1.4195 

Density (lbm/W) 

	

0.0639 

	

61.8201 
Cp (BTUltbzn"°n 

	

0.2402 

	

0.9988 
K (B.TU/hrif"°F) 

	

0.0159 

	

0.3675 
"" Reynolds Number Outskle Range of Egaadm AMilcabifty 

ztrapo a on Calculation or Raw S(Dry) 

Tube-Side 
37,246.03 

111.76 
113.80 

" " Reywkb Nwnba Outside Reap of Eqwdm Apptieabif 

07/16M 

Tube-Side hi (BTU/hrft2.°F) 

	

934.17 
j Factor 

	

0.0081 
Air-Side ho (BTU/hr&'-°F) 

	

8.17 
Vibe Wail Resistance (hrftL°FBTU 0.00031430 
Overall Fouling (hrft2-°FBTLn 

	

0.02882467 

U Overall (BwlhrftLT 

	

5.48 
Effocdve Area (ft~ 

	

905.33 
LMTD 

	

13.36 
Total Heat Trandenvd (BTU/hr) 

	

76,172 

Surface Efwfv 

	

(Eta) 

	

0.9192 
Sercn'We Heat Trazdared (BTU/w) 

	

76,172 
I.atent Heat Transferred (STUAw) 
Host to Condensate (BTU/hr) 

Act 2)f. 
"+0 Air Mss Velocity (L.bw'hrfO), Tube Mid Velocity (flsec); Air Deadly at hdaT, Odw Propertles of Avenge T 

Ah-Side TubaSMe 

Mass Flow Obeasihr) 70,654.85 37,246.03 Tube-Side hi (BTU/hrftL°F) 924.56 
Inlet Temperature (°F) 126.10 109.99 j Factor 0.0031 
Ouaiq TCMPWaturV (°F) 122.39 111 .76 Al"ide ho (BTURu-W-°F) 8.15 
122181 Specific Humidity 0.0203 Tube Wall R ce (1,-tL*F/BTU 0.00031430 
Outlet Specific wiry 0.0203 Overall Fouling (hrft'-°FBTU) 0.02882467 
Average Temp ('F) 12424 110.87 
Stan Temperature (°F) 114.49 112.36 U Overall (BTU/hr8L°F) 5.46 
Velocity 00' 3,376.53 2.76 Effective Area (R') 90533 
Reynold's Number 817"" 18,351 LMTD 13.27 
Prandd Number 0.7271 4.0053 Total Head Transferred (BTU/br) 65,642 
Bulk Visc (lbm/fi-hr) 0.0478 1.4711 
Skin Visc (lbmlft"hr) 1.4494 Surthce Etfec tiveres (Eta) 0.9194 
Density (Ibm/fN) 0.0643 61 .8476 Sem-ble Heat Transferred OM/hr) 65,642 
Cp (BTUnbrn-*F) 0.2402 0.9988 Latent Heat Transferred (BTU/hr) 
K (BTU/hrft-°F) 0.0158 0.3669 Heat to Condensate (BTLJ/hr) 



n:s6:s0 PROTO-EX 3.01 by Proto-Power Corporation (SN8663-7371) 
ComEd -- LaSalle 

	

. 
CaleWation Report for. l (2)VY0l A dt 02A " CSCS Equipment Area Cooling Coils 

VY01 A,CSCS-106 F, det~pr PF,d of 

Mass Flow (1bn vk) 
Inlet Temperature (°F) 
Outlet Temperature (°F) 
Inlet Specific Humidity 
Outlet Specific Humidity 
Avwtge Temp (°F) 
Skim Tempamture (°F) 
Velocity '"' 
Reynold's Number 
Pmndtl Number 
Bulk Vin (lbrdft-hr) 
Skin Vise (Ibm/ft-hr) 
qty (lbm/ff) 
Cp (BTU/1bm "°F) 
K (BT, U/hrft-°F) 
"' Reymkb Number Outside Range of Equadoa Applicability 

Mass Flow (lbrnJbr) 
Inlet Temperature (°F) 
Outlet Temperature (°F) 
Inlet Specific Htunidity 
Outlet Specific Humidity 
Average Temp (T 
Skin TCWVMWM (°F) 
Velocity "' 
Reynold's Number 
Pmmdtl Number 
Bulk Visc Obnkftr) 
Skin Visc (ibrn/ft br) 
Demity OW" 
Cp (BTU/ibm'°F) 
K (BTUlbrft-OF) 
"" Reyrwids Number Outside Range o(Egwibn Applicability 

mn&M 

~AC6'Zs 

0* 0 Air Mass Velocity (Lbmfir f Tube Fluid Velocity (Rlaec). Air Derafy a Inlet T. Other Properties at Average T 

1440-11 m . T -6n] n i-toiv-6 

A"lde Tabs-Side 

70,654.85 37,246.03 Tube-Side hi (BTUIhr1P-°F) 916Z 
122.39 108.47 3 Factor 0.0081 
119.18 109.99 Air-Side ho (B'fU/hrft'-°'F) 8.14 
00203 Tube Wall Resistance (hrfk2-°F/BTU 0.00031430 
0.0203 Ova" Fouling (br-ftL°F)BTM 0.02882467 
120.78 109.23 
112.36 110.53 U Overall (81Uhrf1"-°F) 5.45 

3,376.33 2.76 Effective Area (fP) - 90533 
8210v 18,051 LMTD 11.47 

0.7274 4.0786 Total Heat Transferred (BTU/br) 36,605 
0.0475 1 .4936 

1.4762 Surtluas F,ffeedveness (Eta) 0.9195 
0.0647 61 .8709 Sensible Heat Transferred (BTU/hr) 56,605 
0.2402 0.9988 Latent Had Tranufemd (BTUfu) 
0.0157 0.3663 Heat to Condensate QM/hr) 

Eatrapofation Oicufatioafow Raw '7)ry 
n 

Air-Side 

70,654.85 
119.18 
116.42 

Tube-.Side 

37,246.03 
107.16 
108.47 

Tub"ide hi (BTUAhrft24°F) 

i F - 
Air-Side fro (B?V/hr"ff&°F) 

909.07 
0.0081 
8.12 

0.0203 Tube Wall Resistance (hrft°-°F/BTU 0.00031430 
0.0203 Overall Fouling (hrftL"FBTU) 0.02882467 
117.80 107.81 
110.53 108.94 U Overall (BTU/hrf LOF) 5.44 

.3,376.53 2.76 Effective Anew (ft~ 90333 
824"" 17,793 LMTD 9.91 

0.7276 4.1436 Total Hess Trmsferrcd (BTUAir) 48,842 
0.0473 1 .5172 

1 .4999 Surfsee Effecivenen (Eta) 0.9196 
0.0650 61 .8906 Sensible Head Tmustod (BTU/hr) 48,842 
0.2402 0.9989 Latent Heat Transferred (BTU/hr) 
0.0156 0.3657 Heat to Condensate (BTU/hr) 



22:56:50 

	

PROTQ-HX 3.01 by Prota-Power Corporation (SN#f63-'1371) 

	

'07/16W 
ComEd - LaSalle 

Calculation Report for. l(2)VYOIA & 02A " CSCS Equipment Area Cooling Coils 
VYOIA,CSCS"106 F, de,* FF,all tuba 

Mass Flow Obmlhr) 
Inlet Temperature (°F) 
Outlet Temperatuue (°F) 
Inlet Specific Humidity 
Outlet Specific Humidity 
Average Temp (°F) 
Skin Tempemhma (°F) 
Velocity *** 
Reymlfs Number 
Prandtl Number 
Bulk Vise (lbm/ft-hr) 
Skin Vise (Ibm/fhhr) 
Density (lbm" 
Cp (BTUAbm"°F) 
K (BTU)hrft"°F) 
00 Reynolds Number Outside Range of Equation Appiiabilky 

	

. 

Aws w 

000 Air Mass Velocity (LbmArn Tube Fluid Velocity Waec); Air Density at Inlet T. Otber Properties at Averato T 

AlrSlde Tvb"lds 
70,654.85 37,246.03 Tube-Side hi (BTU/hrftL*F) 902.86 

116.42 106.02 j Factor 0.0081 
114.03 107.16 Alr-SWe ho (BTU/hrf LOF) 8.11 
0.0203 Tube Wall Rwifatxe Orfl'L°F/BTU 0.00031430 
0.0203 Overall Fouli ft OrftP-°FBTU) 0.02882467 
115.23 106.59 
108.94 10'7.57 U Overall (BT U/hrRO-°F) 5.43 

3,376.53 2.76 Effective Area (ft's 9D5.33 
827"" 17,572 LM7D 8.37 

0.727'1 4.2010 Total Heat Transfef ed (BTU/br) 42,164 
0.0472 . 1.5363 

1.5210 Surface, EffeWvenew (Eta) 0.9197 
0.0652 61 .9075 Sensible Heat Tmtsferred (BTUAhr) 42,164 
0.2402 0.9989 Latent Heat Transferred ]M/v) 
0.0156 0.3653 Heat to Condenswe (BTU/br) 



22.56.50 PROTO-HX 3.01 by Prow-Power Corporation (SN#6663-73'!1) 

	

07/16W 
ComEd -- LaSalle 

Date Report for. l (2)VYO l A & 02A - CSCS Equipment Area Cooling Coils 
VYOIA,CSCS-106 F, dWga PFAU ON 

	

, 

	

. 

mil Beat +danger Inpvt farem~es 

Air-Side Tube-Side _ 
, 

	

, . 

	

. 8Pm 
Inlet Dry Bulb Temp 

	

150.0 °F 

	

105.00 °F 
Inlet Wet Bulb Temp 

	

92.00 °F 
Inlet Relative Humidity 

	

% 
4ud t Dry Bulb Tanpeasture 

	

109.40 °F 

	

115.30 °F 
Outlet Vet Bulb Temp 

	

84.10 °F 
Outlet Relative Humidity 

Tube Fluid Name 

	

Fresh Water 
Tube Fouling Factor 

	

0.001500 
Air-Side Fouling 

	

0.000500,sRKMV-Rip. 

Design Heat Transfer (BTU&) 
Af6sphnic PIVOSM 
Sensible Heat Ratio 
Performance Factor (%Reduction) 

Heat Eager Type 

	

Counter Flow 
Fin Type 

	

Circular Fins 
Fir Configuration 

	

LaSalle VY Coolers OIA/02A 
j Q EXPI-2-5088 + -0.3436 0 LOG(Re)j 

Coil Finned Length (in) 

	

104.250 
Fin Pitch (Fina4nch) 

	

10.00(1 
Fin Conductivity (BTUlhrfb°F) 

	

1.28.000 
Fin Tip Thickness (inches) 

	

0.0120 
Fin Root Thickness (inches) 

	

0.0120 
Circulw Fin Height (Inc~) 

	

1.495 

Number of Coils Per Unit 

	

2 
Number of Tube Rows 

	

8 
NumW of Tubes Per Row 

	

20.00 
Active Tins Per Row 

	

20.E 

Tube Insider Diameter (in) 

	

0.5270 
Tube Out Diameter (in) 

	

0.6250 
Longitudinal Tube Pitch (m) 

	

1.500 
Transverse Tube Pitch (n) 

	

1.452 

Number of Serpentines 

	

1 .000 
Tube Wall Conductivity (BTU/hrft-°F) 

	

225.00 

750,000 

	

rl K, 
14.315 

	

fu 4 4 
1.00 

0.000 

Aa Airs 
V t6Alrce 

AA CC a 7 oF -;p7 



c 
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PROTO-HX3.01 by Proto-Power Corporation (SN#663-T-3 

	

' 07/16/02 
ComEd - LaSalle 

Data Report for. 1(2)VYOIA & 02A - CSCS Equipment Area Cooling Calls 
VY02A 106 F; Den FF WA; bt Air FF 

Air-Side Tube-Tide 
F1urd WabUr* 

	

w 

	

I-Ut M gpm 
Inlet Dry Bulb Temp 

	

150.E OF 

	

105.00 °F 
Inlet Wet Bulb Temp 

	

92.00 °F 
Inlet Relative Humidity 
Outlet Dry Bulb Tanperaturs 

	

109.40 °F 

	

115.30 °F 
Outlet Wet Bulb Tamp 

	

84.10 °F 
Outlet Relative Humidity 

	

% 

Tube Fluid Name 

	

Fresh Water 
Tube Fouling Facoor 

	

0.001500 
Air-Side Fouling 

	

O.OOOSO f 
Design Heat Transfer (BTU/hr) 

	

750,000 

	

vvit Aw,rd, 
Abxwpbe& Pressure 

	

14.315 
Sensible Heat Ratio 

	

1.00 
Perfarmmce FecW (9ie Reduction) 

	

0.000 

Heat Facahartg+er Type 

	

Coumer Flow 
Fin Type 

	

Cirewsr Fins 
Fin Configuration 

	

LaSalle VY Coolers 01A/02A 
j - Mj 2.50ss + -0.3436 0 L 

	

)) 
Coil Finned Length Cm) 

	

104.250 
Fin Pitch (Finsllnch) 

	

10.000 
Fin C nductivity (BTUlhrft-°F) 

	

128.000 
Fin Tip Thiclmm (usches) 

	

0.0120 
Fin Root Thicimcss ('arches) 

	

0.0120 
Circular Fin Height (inches) 

	

1.495 

Number of Serpentines 

	

1.000 
Tube Wall Conductivity (BTU/hrfi-°F) 

	

225.00 

Number of Coils Per Unit 

	

2 
Number of Tube Rows 

	

8 
Number of Tunes Per Raw 

	

20.00 
Active Tubes Per Row 

	

20.00 
10 S~raf 

Tube Inside Diameter (in) 

	

0.52'70 
Tube Outside Diameter (m) 

	

0.6250 
Longitudinal Tube Pitch (in) 

	

1 .500 
Transverse Tube Pitch (w) 

	

1.452 
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PROTO-HX 3.81 by Proto-Pmver Corporation (SN#6b3-7371) 

	

0711 dam 
ComEd - L85alle 

Calculation Report for. l (2)VY01 A tit 02A - CSCS EquipnmaQt Area Cooling Coils 
VY02A 106 F; Dsn PP tube; bio. Air FF 

culation pec estions 

Conatent Inlet Temperstm Method Was Used 
Extrapolation was to User Specified Cooditions 
Design Fouling Favors Were Used 

Data Date 
Air Flow (acfm) 
Air Dry Bulb Tamp In (°F) 
Air Dry Bulb Temp Out (°F) 
Rdativc Humidity In (9re) 
Relative Humidity Out ('A) 
Wet Bulb Tarp In (°F) 
Wet Bulb Tamp Out (OF) 
Atmospheric Pressure 
Tube Flow (gpm) 
Tube Temp In (OF) 
Tube Tamp Out (°F? 
Condensate Temperstc= (°F) 

Test Data 

Extrapolation Data 
Tube Flow (gpm) 108.00 
Air Flow (acfm) 19,105.00 'c-`- 6Rltfmb 
Tube Inlet Tamp (°F) 10.6.00 7otw044 
Air Inlet Temp (°F) 150.0 2VC# #4 
Inlet Relive Humidity (%) 12.76 Ant errtgr ?C, 
Inlet Wet Bulb Temp (°F) 0.00 06rrny 
Atmospheric Pressure 14315 



13:48:42 PROTO-HX 3.01 by Prote-Power Corporndoa (SN#663-7371) 
ComEd -- LeWe 

Calculation Report for.-1(2)VYOIA & 02A - CSCS Equipment Area Cooling Coils 
VYfl2A 146 F; Din FF tithe; Inn Air FF 

' 07/16/+02 

Extmpobfion Cole Widow Summary 

"" Reyaotds Numbs outside Rug* of Eguasin AppUmbisity 

$ * *Air Mass Veioc1ty (t bmJfmftx)6 rube Fluid Velocity (lt/wck Air Density at Inset T. Odw Pwperdes at Average T 

r- Rxb-vpelation Calculation or ow l i~) 0 
AiewMde Tob"We ' 

Mass Flow abm&r) 70,250.97 53,634.29 Tube-Side hi (BTUIwfP-°F) 1,278.20 
Inlet Temperabr" (°F) 150.00 11 S 4S j Factor 0.0082 
Outlet Temperaoue (°F) 141.62 128.20 Air-Side ho (BTUIhrR'-°F) 8.21 
Inlet Specific Humidity 0.0213 Tube Wall Resistance (lu~&V-°F/BTU 0.00031430 
Outlet Specific Huwlf 0.0213 Overall Fouling (lu`ft"-°FBTU) 0.02882467 
Aversgt Temp (°F) 145.81 116.83 
akin Temperemtue (°F) 124.04 119.25 U Overall (BTU/br1tx-°F) 3.67 
Velocity so* 3,357.23 3.98 Effective Area (W) 905.33 
Reynolds Number 790" 28,013 LMTD 28.77 
Prandd Number 0.7253 3.7568 Tots) Heat TramsferTW (BTUAr) 147,605 
Bulls Visc Obm/R"hr) 0.0491 13877 
Skin Vise Obmtft-br) 13560 Since Effectiveness (ft) 0.9189 
Density {lbm" 0.0621 61 .7602 Sensible Beat Transfarned (BTU/br) 147,605 
Cp (BTU/tbm"T 0.2402 0.9988 Latent Hem Transferred (BTUf) 
K (BTU)hrft-°F) 0.0163 0.3689 Heat to Condensatc (BTU/br) 

Ah%fdt Tube-Side 
Mass Flow Obm/6r) 70,25097 $3,634.29 Tube-Side M (BTU/hrfkL°F) 
Inlet TemMetum ("F) 150.00 106.00 j Factor 
Outlet Tie (T 112.76 118.20 Air-Side ho (BTU HP-'F) 
Inlet Specific Humidity Tube Wall R (hrih°FBTU 0.00031430 
Outlet Specific Humidity Overall Fouling Or02-°F/BM 0.02882467 
Average Temp (°F) 
Skin Temperature (°F) V Overall (BTU/brf vP) 
Velocity #0'' Effective Ares (f) 7,242.65 
Reynolds Number LMTD 
Prandtl Number Total Heat Transferred (BTUAr) 6$3,870 
Bulk Visc (INWnhr) . 
Skin Vise ObmM.hr) surface Effectiveness (%) 

Sensible Hem Tram (BTUht) 655,870 
Cp (BTUAbm-"F) Latent Heat Transferred (STUf) 
K (BTU/hrft-"F) Heat to Candensaf (BTU/br) 



13:48:42 

AhtiSide Tube-Side 
Mass Flow (lbvmf) 

	

70,250.97 

	

53,634.29 
101d Tempaxdue (°F) 

	

, 141.62 

	

113.19 
Outlet Tepe atore (°F) 

	

134.74 

	

115.45 
Inlet specific Humidity 

	

0.0213 
Outlet Specific Humdity 

	

0.0213 
Average Temp (*F) 

	

138.18 

	

114.32 
Skin Temperature (*'F) 

	

120.26 

	

116.33 
Velocity *** 

	

3,357.23 

	

3.98 
Reynold's Number 

	

798** 

	

27,340 
Prandd Number 

	

0.7260 

	

3.8584 
Hulk Visc (lbnnlAhr) 

	

0.0486 

	

1.4219 
Skin Visc (16m/A.hr) 

	

1.3943 
Density Obn1/fr) 

	

0.0629 

	

61.7976 
Cp OTUBen.*F) 

	

0.2402 

	

0.9988 
K (STU/brft-*F) 

	

0.0161 

	

0.3681 
"" Rerokr Nnmba Outfe Reap of E 

	

App&Abnity 

ztrapola oa 

	

c 

	

nor Row 

	

ry 

Air-Side Tube-Slde 
Mass Flow (lbnAtr) 

	

70,250.97 

	

53,634.29 
Inks Tempaattu+e (°F) 

	

134.74 

	

111.33 
Outlet Temperaahao (°F) 

	

129.10 

	

113.19 

IWd Specific Hw nidity 

	

0.0213 
Outlet Specific Humidity 

	

0.0213 
Average Temp (°) 

	

131.92 

	

112.26 
Sjdn Tempadm (°F) 

	

117.16 

	

113.93 
Velocity *** 

	

3,357.23 

	

3.98 
ReynoWe Number 

	

804"" 

	

26,792 
Prandd Number 

	

0.7265 

	

3.94SO 
Hulls Visc Obm/ft hr) 

	

0.0482 

	

1.4509 
Skin Vise (lbm/f-hr) 

	

1.4272 
Density (lbm/ft*) 

	

0.0635 

	

61.8277 
Cp (BTUAbm "*F) 

	

0.2402 

	

0.9988 
K (BTUihrft-*F) 

	

0.0160 

	

0.3674 
** Rayaolde Nntdba Outside Rwga of 134utmFon Appffbilify 

**- Air Man Velocity A.bMf-t1'), Tube Rued Velocity (R/seek Air Density at Wd T. Other Propertise at Average T 

PROTO-HX 3.01 by Proto-Power Corporation (SN#663-?371) 
ComEd -- LaSalle 

Calculation Report for l(2)VYOIA A 02A - CSCS Equipment Area Cooling Coils 
VY02A 106 F; D8a FF tuba; Ian. Air FF 

Tube-Side hi (BTU/brft:9-°F) 

	

1,261 .16 
j Factor 

	

0.0082 
Air-Side ho (BTU/hrfV-*g) 

	

8.18 
Tube WaU ReaLtance (!m&-*FBTU 0.00031430 
Overall Fouling (hrff*FBTU) 

	

0.02882467 

U OVarati (BTU/6rAx*F) 

	

5.65 
Effective Area (fl1) 

	

905.33 
LMTD 

	

23.69 
Total Heat TtCausfened (BTU/Lr) 

	

121,066 

Surface Effeclivaiess (Eta) 

	

0.9191 
Sensible Had Tlansfenvd (BTU/hr) 

	

121,066 
Latent Heat Tram& wd (BTU/hr) 
Heat to Coadenate MTWhr) 

Tube-Side hi (BTUAbrfV-*F) 

	

1,247.13 
3 Factor 

	

0.0082 
Air-Sick ho (BTUlhrfle-°F) 

	

8.15 
Tube Wall Resister (brft'-*FA3TU - 0.00031430 
Overall Fouling (lu-f"FBTU) 

	

0.02892467 

U OvcwU (HTUIIw-f-') 

	

5.63 
Effective Arab (M) 

	

905.33 
LM M 

	

19.S2 
Total Haas Transferred OM/hr) 

	

99,432 

Surfiaoe Effectiveness (AR) 

	

0.9194 
Sensible Heat Tranafenvd (BTU/hr) 

	

99,432 
Latent Heat Transferred (BTU/hr) 
Had to Co adeasate (STU&) 
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PROTO-HX 3.01 by Preto-Power Corporation (SN#663-7371) 

	

, 

	

07/1 Not 

ComBd - Laswle 
Calculation Report for. l(2)VYOIA A 024 - CSCS Equipment Area Cooling Coils 

VY02A 106 F; Dan FF tube; ba Air FP 

Air-Mass Flow (ibmf) 

	

70,2Inlet Tempeature (°F) 

	

1Outlet Tempmmhn+e (°'F) 

	

1Ink Specific Humidity 

	

0Outlet Specific Humidity 

	

0Average Temp ("F) 

	

1S1da Temperature (°F) 

	

1Velocity "'" 

	

3,3Reynold's Number 

PntudU Number 

	

0Bulls Vise (lbmIft-br) 

	

0Skin Visc (Ibm/R-hr) 

Density (Ibm&) 

	

0Cp (BTUAkt"°F) 

	

0K (BTU&rft "°F) 

	 

"" Rsyn*W Member OuWdo Ramp ofEgnatbn Appuesbniy 

*0 R"nolds Number Outside Rangy of Egna" Appbcabi f 

Arw 

""" Air Mass Vetoeby (LhNhr-n Tube Fluid Velocity (ft/sec); Air Datsity at heel T, Other PCOpertie at Average T 

era on Me-U-01-on or, ow (Dry 3 
91e Tub"Me 
50.9'! 53,634.29 
29.10 109.91 
24.46 111 .33 

Tubep-Side hi (BTU/hrfl' ok) 
j Factor 
Air-Shin ho (BTUIwfP-°F) 

1,235.56 
0.0081 

8.13 
.0213 Tube Wall R=istenae (hrftLOF/B'N 0.00031430 
.0213 Overall Fouling (hrft-°F)BTU) 0.02882467 
26.78 110.57 
14.61 111.96 U Oveall (BTUhmft'-OF) 5.61 
57.23 3.98 Effective Are& (ft') - 905.33 
810"" 26,345 LMTD 16.09 

.7269 4.0187 Total Heat Teonsf'ered (BTU/hr) 81,755 

.0479 - 1 .4756 
1 .4553 Surface Effectiveness (Bt.) 0.9196 

.0640 61 .8519 Sensible Heat Transferred (BTU/&) 81,755 

.2402 _ 0.9988 I.atot Heat TransfeauW (BTU/hr) 

.0158 0.3667 Heat to Condeasate (BTUf) 

ztrapo a on Ca" on or ow Spry) 

Mr-Me Tube.W# 
Mass Flow (Ibmlhr) 7OZ0.97 53,634.29 Tube-Side hi (BTU/hrfl&°F) 1,226.01 
Inlet Tempeature (°F3 124.46 108.5s j Factor 0.0081 
Outlet Temperature (°F) 120.63 109.81 Air-Side ho (BTUlhrfF-°F) 8.11 
Inlet Specific Humidity 0.0213- - - - -Tube Wall Resistance (hrfV-°FBTU 0.00031430 
Outlet Specific Humidity 0.0213 Overall Fouling ftW-OFIBTU) 0.02882467 
Average Temp (0F) 122.54 109.18 
Skip Temperature (°F) 112.51 -110.33 U Overall (BTU/brW°F) 5.60 
Velocity "' 3,357.23 3.97 Effective Area (ft's 905.33 
Reynold's Number 81400 25,979 LMTD 13.27 
Prandtl Number 0.7272 4.0810 Total Heat Transferred (BTU/br) 67,281 
Bulk Vise (Ibm/R"hr) 0.0476 1.4964 
Skin Vise (ltmn/fthr) 1.4791 Surface Effectiveness (Eta) 0.9197 
Deity ObmlW) 0.0644 61.8716 Sensible Heat Transferred (BTU/br) 67,281 
Cp (BTV/lbm-°F) 0.2402 0.9988 Latent Heat Transferred (STUhr) 
K (BTU/hrft.°F) 0.0157 0.3662 Heat to Condensaoe (BTU/hr) 



Extrapolation Calculation for Ao*-d(D-r-y) 
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PROT04 X 3.01 by Proto-Power Corporation (SN11663-7371) 

	

07/16/02 
ComEd - LaSalle 

Calculation Report for. l(2)VYOIA It 02A - CSCS Equipment Area Cooling Coils 
VY02A 106 F, Dan FF abet lac. Alr FF 

Air-Sid Tube-SW I 

Mass Flow Ob vhr) 

	

70,2S0.97 

	

53,634.29 

	

Tube-Side hi (BM/hrft"F) 

	

1,218.14 
Wet Tome (°F) 

	

120.63 

	

107.52 

	

j Factor 

	

0.0081 
Outlet Tcn*=Wxe (°F) 

	

117.49 

	

108.55 

	

Air-Side ho (BTU&rR'-°F) 

	

8.10 
Lnlet Specific Humidity 

	

0.0213 

	

Tube Wall Resistancee (5rfP-°FBTU 0.00031430 
Oudet Specific Humidity 

	

0.0213 

	

Overall Fouling (hrft'-°FIBM 

	

0.02882467 
Average Temp (°F) 

	

119.06 

	

108.03 
S1dn Temperature (°'F) 

	

. 

	

110.78 

	

108.99 

	

U Overall (BTUlhrfft-°F) 

	

5.59 
Ve ocity e0' 

	

- 

	

3,357.23 

	

3.97 

	

Effective Area (f!~ 

	

905.33 
Reynoid's Number 

	

818"" 

	

25,679 

	

LMTD 

	

10.95 
Prandtl Number 

	

0.7275 

	

4.1334 

	

Total Heat Tt 

	

+ed (HM/hr) 

	

55,412 
Bulk Visc Obm/ft-hr) 

	

0.0474 

	

1.5138 
Skin Vise (lbm/fl hr) 

	

1.4992 

	

Surface Effectiveness (Ebt) 

	

0.9199 
Density (Ibm/fO) 

	

0.0647 

	

61.8876 

	

Sensible Heat Transferred (BTUf) 

	

55,412 
Cp (BTUnbm-OF) 

	

0.2402 

	

0.9989 

	

rapt Heat Trmisfeffed WW/hr) 
K (BTU1hrft-OF) 

	

0.0157 

	

0.3658 

	

Heat to Condensate (BTtVhr) 
+" Reynolds Number OMida Reap ofSquatim Applk&Mlily 

Mass Flow (1bmU) 
Inlet Temperature (°F) 
Outlet Temperawre (°F) 
Inlet Specific Humidity 
Outlet Specific Humidity 
Average Temp (°F) 
Skin TempeNttue (°F) 
Velocity ee* 
Reynolds Number 
Prandd Number 
Bulk Vise Obmlft-hr) 
Skin Wise (Ibmfft hr) 
Density Obm/M 
Cp (BTUAbm "T 
K (BTUbrft *F) 
"" Reywtda Number Oaf Range of Eqtmdo ApOksbHW 

146C '64 

***Air Mass Velodty (Lbmllurfts), Tube Fiuid Velocity (Wsm); Air Density at Inlet T, Otba Pwperdes at Average T 

Atr4 We 
70,250.97 

117.49 
114.89 

Tube-Side 
53,634.29 

106.66 
107.52 

Tube-Side hl (BTU/hrft'-°F) 
j Factor 
Air-Side ho (BTU/brft3-°F) 

1,211 .64 
0.0081 
8.09 

0.0213 Tube Wall Resistance (hrfl'-°FBTU 0.00031430 
0.0213 Overall Fouling (hrft'-*FBTU} 0.02882467 
116.19 107.09 
109.36 107.88 U Overall (BTU/hr-fls-°F) 5.58 

3,357.23 3.97 Effntive Area (f!') ,905.33 
821 "" 25,433 LMTD 9.04 

0.7277 4.1774 Total Heat Transferred (BTUAi r) 45,666 
0.0472 1.5285 

1 .5162 Surface Effectiveness (Eta) 0.9200 
0.0630 61.96 Sensible Heat Transfened (BTU/hr) 45,666 
0.2402 0.9989 Latent Heat Transferred (BTU/hr) 
0.0156 0.3655 Heat to Condensate (BTU&) 



13:48:42 

	

PROTO .KX 3.81 by Proto-Power Corporation (SN#663-7371) 
CoMFA - LaSslle 

Calculation Report for.1(2)VYOI A & 02A " CSCS BgWpmmt Arse Cooling Coils 
VYWA 106 P; Des FIR tube; lac. Air FF 

0'" Reynolds Natnber Owide Range of Egloatlm ApplkablMy 

""+ Air Man Velocity (Lbm&rf Tube Fluid Velocity (Heck Air Deaaity at Iokt T. Odta Properdes 0 Avymp T 

P,49` F7 OF O 

' m/16M2 

trapoladon Cafculatkon i`or Row ry, 
Air-Slde Tubo-SW 

Mass Flow (Ibm/hr) 70,250.97 53,634.29 Tube-Side hi (BTU/hrIP-OF) 1,206.27 
Inca Temperswre (°P) 114.89 105.96 j Favor 0.0081 
Oudet Tomperatuze (°F) 112'16 106.66 Air-Side ho (BTUf rft*-OF) 8.08 
Inlet Specific Humidity 0.0213 Tube Wall Resistance (hrl3&°FBTU 0.00031430 
Outlet Specific Humidity 0.0213 Overall Fouling (hrW-°FBM 0.028"7 
Average Temp (°F) 113 .83 106.31 
Skin Tomperatwe (°F) 108.19 106.97 U Overall (BTU/hrft"F) 5.57 
Velocity 00+ 3,357.23 3.97 Effective Area (W) 905.33 
Raynold's Number 824"" 25,231 LMTD 7.46 
Prandd Number 0.7278 4.2143 Total Heat Transferred (BTU/hr) 37,653 
Bulls Visa (lbmIR-hr) 0.0471 1 .5407 
Skin Visc (bnfl br) 1 .5304 Six Effectiveness (Ef) 0.9201 
Density Qbm/W) 0.0653 61.9113 Sensible Heat Transferred (BTU/lg) 37,653 
Cp (BTUAbm'°F) 0.2402 0.9989 Latent Heat Transferred (BTU/hr) 
K (BTU/hrft.QF) 0.0135 0.3652 Heat to Condensate (BTU/hr) 



14:53:12 PROTO-AX 3.01 by Proto-Power Corporation (SN#6637371) 

	

m/161ooa 
ComEd - LaSalle 

Calculation Raport far.1(2)VY03A - CSCS Equipment Agar Cooling Coils 
. CStS&106 FA&a tubeAbcaif;]o% 

Constmt Inlet Temperature Method Was Used 
Extrapolation Was to Usa Specified Conditions 
Design Fouling Factor Wire Usod 

Data Date 
Airflow (acfn) 
Air Dry Bulb Temp In (°F) 
Air Dry Bulb Temp Out (°F) 
Relative Humidity In (c/6) 
Relative Humidity Out ('Y.) 
Wet Bulb Temp In (°F) 
Wet Bulb Tamp Out (°F) 
Adnoapluric Prespiro 
Tube Flow (pm) 
Tube Temp In (°F) 
Tube Temp Out M 
Condensate Temperature (°F) 

Test Dote 

Extrapolation Dote 
Tube Flow (&pm) 72.50 
Air Flow (aofm) 25,210.00 
Tube Inlet Temp (°F) 106.00 
Air Inlet Temp (°F) 148.0 
Inlet Relative Humidity C''y) 12.76 
Inlet Wet Bulb Temp (°1? 0.00 
Atmospheric Pressme 14.315 



0 

14:35:12 

	

PROTO-HX 3.01 by Proto-Power Corporation (SN#663-7371) 

	

' 07n 6x42 
ComEd - LaSalle 

. Calculation Report for. l (2)VY03A - CSCS Equipment Area Cooling Coils 
CSC-106 F,DO ajbedtia~;10% 

l6 

"+ Reynolds Number Outside Rap of Hgnetion Applkabilky 

Age ft- 

*** Air Mass Vekci1y 0bM/hrf Tube Fluid Velocity (Nsec); Ak Density at Inlet T. Odta Pmpatks at AverW T 

Air-Slte 'Iaba8ide 
Mass Flow (tbm/hr) 93,159.45 36,004.50 Tube-Side hi (BTUIIirftLT 840.87 
Inlet Temperature (°F) 148.00 124.38 j Factot 0.0074 
Outlet Temperature (°F) 143.12 127.74 Air-Side by (BTUArff-°F) 8.28 
Inkt Specific Humidity 0.0203 Tube Wall Resistance (hrft2-°F/BTU 0.00029413 
Outlet Specific Humidity 0.0203 Overall Fouling (hrW-°FBM 0.02700655 
Average Temp (°F) 145.56 126.16 
Shin Tanpereturo 131.41 128.44 U Overall (BTU/hrfl= .°F) 5.60 
Velocity "0 3,773.57 2.23 Effective Area ($~ 1,033.23 
Reynold's Number 941** 17,098 LMTD 19.27 
Praadd Number 0.7233 3.4149 Total Heat Traasfened (BTUIhr) 113,625 
Balk Visc (MM/ft-hr) 0.0491 1 .2719 
Skin Visc (ibm/ft "hr) 1.2460 Surface Effectivaess (Eta) 0.9267 
Dertaity Obmfft') 0.0621 61 .6138 Sensible Heat TrmWened (BTU/hr) 113,625 
Cp (BTUfbm-°F) 0.2402 0.9989 Latent Heat Traasfetired (BTU/hr) 
K (BTU/hrft-°F) 0.0163 0.3720 Heat to Condensate (BlUlbr) 

Oudct Specific Humidity 
Average Temp (°F) 
Slat Tanperature (°F) 

Overall Fouling (hrfts-°F/BTU) 

U Overall (BTUA rftL0?) 

0.02700655 

Velocity so* Effective Area (ftr) 10,532.34 
Reynold's Number LMM 
Prandd Numbs Total Heat Transferred (B1U/k) 781,790 
Bulls Vise Obm/ft-hr) 
Skin Vise Qbrn/ft-hr) Surface Effectiveness (Eta) 
Density (Ibm/V) Sensible Hess Transfmred (BTU/hr) 781,790 
Cp (BTU1bm"°FD Latent Heat Transfened (BTUAtr) 
K (BTUPorft-°F) Heat to Condensate (BTU/hr) 

It kAw 

Ai"ide Tubly+Slde 
Mass Flow Obno/k) 93,159.43 36,004.50 Ttrbe%%' de hi (BTUhrfk2-°F} 
Inlet Temperature (°F) 148.00 106.00 j Factor 
Outlet Tempa"M (°F) 114.45 127.74 Air-Side ho, (BTUlmflx°P) 
Inlet Specific Humidity Tube Wall Resistance (hrtP-°F/BTU 0.00029413 



14:55:12 PROTO-HX 3.01 by Proto Power Corporadoa (SNOW-7371) 
ComEd - Wane 

Calculadon Report for. 1(2)VY03A " CSCS Eguipaent Area Cooling Coils 
CSCS-106 FAa tWdunc~.10% 

Irapo 

	

on 

	

a M 

	

a for Ow 

	

1'y 

A"hle: Tabe»Side 
Mass Flow gbmIhr) 

	

93,159.45 

	

36,004.30 
1nld Tem 

	

e (°F) 

	

143.12 

	

121.70 
Outlet Temperatwe ("F) 

	

138.68 

	

12458 
Inlet Specific Humidity 

	

0.0203 
Outlet Specific- Humidity 

	

0.0203 
Average Temp (°F) 

	

140.90 

	

123.14 
Skin TewMature 

	

12'796 

	

125.25 
Velour'** 3,773.57 2.23 
Raywld's Number 

	

846+ 

	

16,631 
Prandtk Number 

	

0.7258 

	

3.5198 
Bulls Vise 

	

4r) 

	

0.0488 

	

1.3076 
Skin Viw (Ibm/ft-hr) 

	

1.2825 
Density nbait" 

	

0.0625 

	

61."24 
Cp (BTU/ibm"°F) 

	

0.2402 

	

0.9988 
K (BTU/hr*°F) 

	

0.0162 

	

0.3711 
"" RM" Number OubW Raw of 13quatim Appllcabf 

Ab%Sfele Tube-Stele 
Mass Flow (lbm/br) 

	

93,159.45 

	

36,004.50 
Inlet Temperature (°F) 

	

138.68 

	

119.06 
Outlet Temperature (°F) 

	

134.62 

	

121.70 
Inlet Specific Humidity 

	

-0.0203 
Outlet Specific Humidity 

	

0.0203 
Average Temp (°F) 

	

136.65 

	

120.38 
Skin Temperatwe (°F) 

	

124.81 

	

122.34 
Velocity 0.`0 

	

3,773.57 

	

2.23 
Reynolds Number 

	

851** 

	

16,209 
Prandd Number 

	

0.7261 

	

3.6202 
Bulk Vise (Ibm/ft-hr) 

	

0.0485 

	

13416 
Skin Visc (lbm/ft.hr) 

	

1.3173 
Duty OWIP) 

	

0.0630 

	

61.7058 
Cp (BTU/lbm "°F) 

	

0.2402 

	

0.9988 
K (BTU/hrft-°F) 

	

0.0161 

	

0.3702 
Oe Reymkb Namba Outside Rage of Bquada Applkebilhy 

07/16M 

TubeSide hi (BTU/brft' "°F) 

	

828.48 
) Factor 

	

0.0074 
Air-Side ho (BTU/hrfl'-°F) 

	

8.26 
Tube Wall Resistance (hrf3'-*FIBTU 0.00029413 
Overall Foaling (hr-fk's-°FMM 

	

0.02700655 

U OvaM (BTUhrft2-°F) 

	

5.58 
Effective Area (ft=} 

	

1,053.23 
LMTD 

	

17.64 
Total Heat Transferred (BTU/hr) 

	

103,668 

Surface Effexdveness (Era) 

	

0.9269 
Sensible Heat Transferred (BTU/br) 

	

103,658 
Latent Heat Tmnsfwed (BTU/br) 
Heat to Condensate (BTU/kar) 

E trapolatioo -Ca- co s-tiou for ow 

	

rY 3 

Tube-Side hi (BTUlhrft'-°F) 

	

817.12 
3 Fair 

	

0.0073 
Air-Side ho (BTUArW-°F) 

	

8.25 
Tube Wall Resistance (hrfV-°FIBT'U 0,00029413 
Overall Fouling (hrW-°FIBTU) 

	

0.02700655 

U Overall (BN/hrff-°n 

	

5.56 
Effective Area (ft') 

	

1,053.23 
LM`I'D 

	

. 16.15 
Tel Heat Transferred (BTU/hr) 

	

94,635 

Surface Effectiveness (Era) 

	

0.9270 
Sensible Heat Trmsfme࡬ (ࠠBTU/hr) 

	

94,635 
Latent Heat Transfen࡭d (BTU/br) 
Heat to Condensate (BTU/hr) 

I" Ab Mass Ve࡬ocity (Lbmlb-M, T' bc 

MW 

Velocity (Wm࡫), Air Denstty a Inlet T, Oth

e

r Propezties at Averag࡭ Tࠠ 



1435:12 

Estrspoiaton-spa - Icubation for ow 

	

ry 

Air-Side TubeoSide 
Mass Flow (lbmlhr) 

	

93,159.45 

	

36,004.50 

	

Tuba-Side hi (BTUihrft'-°F) 

	

806.71 
Inlet Temposhue (°F) 

	

134.62 

	

116.66 

	

j Factor 

	

0.0073 
Outlet Temperature (°F) 

	

130.91 

	

119.06 

	

Air-Side ho (BTWhrf1'-°F) 

	

8.23 
Not Specific Humidity 

	

0.0203 

	

Tube Wall Resislatu,e (hrft"F/BTU 0.00029413 
Outlet Specific Humidity 

	

0.0203 

	

Overall Fouling (brft'-°FIBTU) 

	

0.02700655 
Average Tang (°F) 

	

132.76 

	

117.86 
Skin T 

	

erra (°F) 

	

121.93 

	

119.67 

	

U Overall (BTU/hrfP-*F) 

	

5.55 
Velocity "' 

	

3,7'x3.57 

	

2.23 

	

Effective Area (tV) 

	

1,053.23 
ReywItfs Number 

	

855+" 

	

15,827 

	

LMM 

	

14.79 
Pamti Number 

	

0.7265 

	

3.7161 

	

Total Haft Transfened (BTU/hr) 

	

86,431 
Bulk Vise (lbm/ft-hr) 

	

0.0483 

	

1.3740 
Skin Vise (1bnA-hr) 

	

1.3506 

	

Surface Effectiveness MM) 

	

0.9271 
Density Obm/" 

	

0.0634 

	

61.7445 

	

Sensible Hat Trgnsfea+ed OM/hr) 

	

86,431 
Cp (BTU/Ibm"on 

	

0.2402 

	

0:9988 

	

Gwent Heat Transferred (BTUAr) 
K (B'iU/lu~ft"°n 

	

0.0160 

	

0.3693 

	

Heat to Condensate (BTUfu) 
"0 Reynotda WwnbwOaaide Range of Equalon MPPIkabf 

trspobtiois Calculation or 
Air-Side Tube -Side 

Mass Flow ¢bmf) 

	

93,159.45 

	

36,004.50 
Inlet Temperature (°P? 

	

130.91 

	

114.46 
Outlet Temperature (°F) 

	

127.52 

	

116.66 
Wd,Specific Hmnidity 

	

0.0203 
Outlet Specific Humidity 

	

0.0203 
AvUW Tamp (°F) 

	

129.21 

	

115.56 
Skin T 

	

m (°F) 

	

119.30 

	

.117.24 
velocity 000 

	

3,773.57 

	

2.23 
Reynold's Number 

	

859+" 

	

15,481 
Prandd Number 

	

0.7267 

	

3.8074 
Bulk Vise QbmMbr) 

	

0.0481 

	

1.4048 
Skin Visc (lbrn/ftghr) 

	

1 .3823 
Density Otsm/fe) 

	

0.0637 

	

61.7792 
Cp (BTU/Ibm-°F) 

	

0.2402 

	

0.9988 
K (BTU/hr ,R-*F) 

	

0.0159 

	

0.3685 
"" RoywW Nwbrr OuWde Range of F.quiw AppllcWfiry 

?4 66 F4 
" 00 Air Maua Velocity (LbM1u'n Tubs Fluid Velocity (Alsec); Ale Density at Inlet T, Outer Properties at Aveiap T 

PRCMO-HX 3.01 by Proto-power Corporudon (SN#663-7371) 

	

' 07/16/02 

ComEd -- LaSalle 
Calculation Report for. 1(2)VY03A - CSCS Pquipzaent Am Cooling Coils 

CSCS-l06 F,Daa tubedUw.&M;10% 

T uberSide hi MMihrfl"F-) 

	

797.16 
j Factor 

	

0.0073 
Air-Side ho (BTUlhrfY-°F) 

	

8.21 
Tube Wall Resistance (brfL*F/BTU- 0.00029413 
Ovamll Fouling (brft'-°FMM 

	

0.02700655 

U Overall (BTU/hrfvL*F) 

	

5.53 
Ef wdve Area (M) 

	

1,053.23 
LMTD 

	

13.55 
Total Heat Transferred (BTU/hr) 

	

78,974 

Surface Effectiveness (Eta) 

	

0.9273 
Sensible Heat Transferred (BTU/hr) 

	

78,974 
Latent Heat Transferred (BTU/hr) 
Heat to Condensate (BTU/hr) 

	

. 



14:31:12 PROTOAX 3.91 by rroto-rower Corporedcs (SN#663-7371) 

	

OVI M 
ComM -- LaSalle 

CWculadcn Report for. 1(2)VY03A - CSCS Equipment Area Cooling Coils 
C.SCS-106 F.Dw tubefc.aif;10% 

"" R"wlds Nmaba Oimt& Range of Equadoa ApplicAWty 

Mass Flaw Obmlk) 
Inlet Tampmstm (°F) 
Outlet Tempesatm (°F) 
Inlet Specific Humidity _ 
Outlet specific Humidity 
Average Temp (°F) 
Skin TempaW= (°F) 
Velocity''*' 
Raynold's Number 
Prandd Number 
Hulk Visc (Ibm/ft-br) 
Skin Vise (lbmlft br) 
Density Obm/M 
Cp (BTUlbm-°F) 
K (BTUhrft-*k) 
"" Reynolds Nmbar OvWde Range ofEquadf Applicabt 

,4c6 cc- 

Air Mass V*Wty (Ibmlhrt Tube Flnid Velxky (a/wc); Alt Den ft et WO T. Other Pw erdes as Average T 

Air-side T1ab"Me 
Mass Flow (lbml6r)_ 93,159.43 36,004.50 Tube-Side hi (BTUihrfF-"F) 788.41 
Inlet TeMPMture (°F) 127.32 112.46 j Factar 0.0073 
Outlet Temperature (°F) 124.42 114.46 Air-Side ho (BTU/brits-°F) 8.20 
Inlet Specific Humidity 0.0203 . Tube Wall Resistance (brat'-°FBTU 0.00029413 
Outlet Specific Humidity 0.0203 Ovmfl Fouling (hrft"FBTU) 0.02700655 
Average Temp (°F) 125.97 113 .46 
Skis TOMPOMM (°F) 116.89 115.01 U Overall (HTUlmft&°F) 5.52 
Velocity so* 3,773.57 2.23 Effective Area (Rsj 1,053.23 
Reynold's Number 862"" 15,167 LMTD 12.42 
Preadd Number 0.7270 3.8941 Toad Heal Transferred (BTU/br) 72,192 
Bulk Visa (IbmMhr) 0.0479 1 .4339 
Skin Vise (Ibmf-hr) 1 .4123 . Surface Effectiveness (Eta) -0.9274 
Density (lbm/M 0.0641 61-8102 Saw1ble Heat Transferred (BT U/ r) 72,192 
Cp (BTU/Ibm-°l) 0.2402 0.9988 Latent Heat Transfmred (BTU/hr) 
K (Bmfbrft.-F) 0.0158 0.3678 Heat to Condensate (BTUhr) 

Air-Me 
93,159.45 

121 .5 
124.4 

0.0303 
0.0203 ' 
123.00 

Tube-Side 
36,004.50 

110.62 
112.46 

III .S4 

Tube-Side hi (BTU/inrf!&°F) 
j Fad" 
Air-Side bo (BTU/brftL°n 
Tube Wall Resistance-(hrft'-°F4M 
OvmH Fouling (hrfP-°F/BM 

780.38 
0.0073 

8.19 
0.00029413 
0.02700655 

114.69 112.97 U Ovemll (BTU/brft'-°F) 5.51 
3,773.57 2.22 Effective Area (ft') 1,053.23 

866"" 14,881 LMTD 11 .39 
0.7272 3.9761 Total Heat Transferred (BTU/br) 66,017 
0.047'7 1 .4614 

1 .4408 Surface Effect (Eta) 0.9275 
0.0644 61 .8381 Sensible Heat Transferred (BTU/hr) 66,017 
0.2402 0.9988 Latent Hat Trnsferred (BTU/br) 
0.0158 0.3671 Heat to Candensate (BTU/hr) 



14:55:12 PROTO-HX 3.01 by Presto-Power Corporation (SN#663-7371) 
ComEd -- LaSallee 

Calculation Report for. 1(2)VY03A " CSCS Equipment Area Cooling Coils 
CSCS-106 F.Dan tubeRincAM;10% 

Extrapolation Calculation for Row S(D6) 

Mass Flow (Ibfm/hr) 
Inlet Temperature (°F) 
Outlet Temperature (°F) 
Inlet Specific Humidity 
Outlet Speci6c xumidity 
Average Temp (°F) 
Skin Ternpersum (°F) 
Velocity o s s 
Reywid's Number 
Prandd Number 
Bulk Visc (Ibm/ft "hr) 
Slav Vise QW8.br) 
Density (Ibm/fts) 
Cp (BTU/lbm"°F) 
K (BTU/hrft "°F) 
"" Reynolds Number Outrider Range of Egaattoa Applicability 

Men Flow (1be+Nhr) 
Inlet Temperature (°F) 
Outlet Temperature (°F) 
Inlet Specific Humidity 
Outlet Specific Humidity 
Average Temp (°F) 
Skin Temperature (°F) 
Velocity 
ReywWs Number 
Prandtl Number 
Bulk Vise (lbmlft hr) 
Skin Vise (!bm/!t"lr) 
Density (lbm/M 
Cp (BTU/lbor°F) 
K (BTU/hrft-°F) 
so RaynoWs Number Outside Rangy of F.quatlev Amicability 

07/16M 

A66' f 4 

""' Air Mess Velocity (L,bavhrn Tube Fluid Velocity (t/secY Air Density at inlet T. Odket Properties at Average T 

Air-Side 
93,159.45 - 

121.59 
119.00 
0.0203 
0.0203 

Tube-Side 
36,004.50 

108.94 
110.62 

Tube Side hi (BTU/hrfl'-°F) 
j Factor 
Air-Side ho (BTU/hrftL°F) 
Tube Wall Resistance (brf!&°F/BTU 
OveraU Fouling (hrftl-*F/BTU) 

773.01 
0.0073 

8.18 
0.00029413 
0.02700655 

120.29 109.78 
112.68 111 .10 U Ova*U (STU/lu-ft'-°F) 5.49 

3,773.57 2.22 Effective Ana (ft~ 1,053.23 
869+" 14,622 L.MTU 10.44 

0.7274 4.0537 Total Heat Tmnshrnd (BTU/br) 60,393 
0.0475 1 .4873 

1 .4677 Surface Effectiveness (Eta) 0.9276 
0.0647 61 .8631 Sensible Heat Transferred (BTU/hr) 60,393 
0..402 0.9988 l mteat Heat Transferred (BTWhr) 
0.0157 03665 Heat to Condetsate (BTU/hr) 

Air-Mde 
93,159.45 

119.00 
116.62 

Tubo-Slde 
36,4.50 

107.41 
108.94 

Tube-Side hi (BTU/hrft'-"F) 
j Factor 
Air-Side ho (BTU/hrft2-°F) 

766.26 
0.0073 

8.17 
0.0203 Tube- WalI-Redsta= (hrftL°F/BTU 0.00029413 
0.0203 Overall Fouling (brRL°F/BTU) . 0.02700655 
117.81 108.17 
110.83 109.39 u Overall (BTUfhrfvLT 5.48 

3,773.57 2.22 Effective Area (ftr) 1,053.23 
872"" 14,386 LMTD 9.57 

0.7276 4.1269 Total Had Transferred (BTU/br) 55,266 
0.0473 1 .5117 

1 .4931 Surface Effectiveness (Era) 0.9277 
0.0649 61.8856 Sensible Heat Transferred (BTU/iv) 55,266 
02402 0.9989 Latent Heat Transferred (BTUf) 
0.0156 0.3659 Heat to Come (BTU/hr) 



"i 

	

Number OuW& Ramp of Egruxion ApplleabWty 

/bA 66 tr i 

0*0 Air Mass velocity 

	

ft Tube Fluid velocity (ltlsee); Air Density at ]aloe T, Oeher Properties at Averse T 

14:55:12 PROTO-HX 3.01 by Proto-Power Coxporadon (SN#663-7371) 
ComEd -- LaWk 

Calculation Report for. 1(2)VY03A - CSCS Fclaipment Area Cooling Coils 
CSCS-106 FD= toboMMAM;10% 

OV16Ja7 

jstrapolsdon Calculation for Row IO(Dry) I 
Alb-side Tube-SW 

Mess Flow (lbmlhr) 93,159.45 36,004.50 Tub"ide hi (BTU/hrfV-*F) 760.06 
Inlet Temperature (°F) 116.62 106.00 j Factor 0.0073 
Outlet Temperature (0F) 114.43 107.41 Air-Side ho (BTUAtrftL°F) 8.16 
Inlet Specific Humidity 0.0203 . Tube Wall Resistance (brft'-0FA3TU . 0.00029413 
Outlet Specific Humidity 0.0203 Ovmff Fouling (hr8'-°F/BTU) 0.02700655 
Avaw Temp (°F) 115.54 106.70 
Skin Tames CF) 109.15 107.83 U Overall (H1VAlrftL*F) 5.47 
Velocity *'" 3,773.37 2.22 EBwdve Area (fe) 1,033.23 
Reynolds Number 87500 14,171 LMTD 8.78 
Prandd Number 0.7277 4.1957 Total Heat Thmsfirred (BTU/hr) 50,590 
Bulk Visc Obm/ft-hr) 0.0472 1 .5346 
Skin Vtsc Obsaffthr) 1 .3170 Surface Effectiveness (Eta) 0.9277 
Density (lbmM) 0.0652 61 .9059 Seaoai'bk Heat Tran&f=rod (BTUAa) 50,590 
Cp (BTUAbm-OF) 0.2402 0.9989 Latent Hart Tmasfarred (B'ftllhr) 
K (BTU/hr-ft"°F) 0.0156 0.3653 Heat to Condensate (BTU/lu) 
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PRO'TO-$7i 3.01 by Proto-Power Corporation (SN#663-7371) 

	

' m/16M 
COniBd - LASe11e 

Data Report for l (2)VY03A - CSCS EquiMcnt Area Cooling Coils 
CSCS-106 FM= tube&Iac.aIrFF,10% 

s 
AU- 
p 590'&E 

Pw try of fP 

Sensible Heat Ratio, . . . 
Performance Factor (% Reduction) 

Heat Facchsnger Type 
Fin Type 
Fin Configuration 

1 .00 
0.000 

Counter Flow 
Circular Fins 

LaSalle Cooler l (2)VY03A 
j - E7iP["2.5939 + -0.3438 " LOQ(Re)) 

Coil Fined Length (m) 108.000 
Fin Pitch (Fins/inch) 10.000 
Fin Conductivity (BTU/hcfi"°F) 128.000 
Fin Tip Thiclown (inches) 0.0120 
Fin Root Thicimess (inches) 0.0120 
Circular Fm Height (ice) 1 .452 

Number of Coils Per Unit 2 
Number of Tube Rows 10 
Number of Tubes Per Row 24.00 
Active Tuba Per Row 24.00 

Tube Inside Diameter (m) 0.5270 
Tie Outside Diameter (in) 0.6250 
Longitudinal Tube Pitch (m) l .400 
Transverse Tube Pitch (in) 1 .410 

Number of Sermfres 1 .000 
Tube Wall Conductivity (BTUihrft-°F) 225.00 

Air-Side Tube-Side 
o-M ,M.vv . gPm 

bilet Dry Bulb Temp 150.00 °F 105.00 °F 
Inlet Wet Bulb Temp 92.00 °F 
hilet Rive Hunnidity % 
Outlet Dry Bulb Temperature 108.80 °F 117-70 °F 
Outlet Wet Bulb Temp 84.00'F 
Outlet Relative Humidity 9ro 

Tube Fluid Name Fresh Wdf 
Tube Fouling Factor 0.001500 
Air-Side Fouling 0.000500 

Design Heat Transfer (BTUIhr) 1,108,000 
Atmo*herIc Pressure 14315 



17:4547 PROTO-HX 3.01 by PM*-Power Corporation 

	

71) 

	

0VI52ao2 
ComEd w LaSalle 

Calculation Report for l (2)VY04A Front - CSCS Equipment Area Cooling Coils 
CSCS "106 F; IOA ba air flaw 

Constant Wet Tie Method WwUsed 
poladon Was to User Specified Conditions 

Design Fouling Factors Were Used 

Date Date 
Air Flow (net) 
Air Dry Bulb Temp In (°F) 
Air Dry RA Temp Out (°F) 
Relati" Humidity In ('A) 
R+obtive Humidity Out (°A) 
Wet Bulb Temp -In (°F) 
Wet Bulb Temp Out M 
AtnoWbaic PrcsBUre 
Tube Flow (gqa) 
Tube Temp In (°F) 
Tube Temp Out (°F) 
Comm~ Temperature (°F) 

Test Data 

Eshnpolation Data 

1,01 Anti ~4 41 

1466 Gt 

ANaf Coo< 

	

O~f Pry y 

6Q lj 40 

	

4 
if, ht 

Tube Flow (gpm) 39.20 
Air Flow (aefm) 26,384.00 
Tube Inlet Temp (°F) 106.00 
Air lnbt Temp (°F) 148.0 
Inlet Relative Humility (*A) 12.76 
Inlet Wet Bulb TeM (°F) 0.00 
Atmospbulc PM,91M 14.315 



17:45:47 PROTO-HX 3.01 by Proto-Power Corporation (SN#663-7371) 

	

, ' mna~z 
ComFd -- EASalle 

Calculation Report for. l (2)VY04A Front - CSCS Equipment Area Cooling Coils 
. 

	

CSCS -106 P; 10% leas sit now 

U 0.00024732 
0.02278812 

2,870.05 

424,898 

PA CE 
Air Mans Velocity (Lbm&rf 'Tube FkW Ve 

	

~?r 
totitY (ft/sec), Air Density at Inkt ?', Other PiopertIas of Average T 

AhqWe Tube-Nde 
Mass Flow ) 97,497.78 19,467.26 Tube-Side hi (BTU/6rfP-°F) 282.62 
Inlet Temperature (°F) 148.00 118.16 j Factor 0.0110 
Outlet Temperature (°F) 143.56 129.30 Air-Side ho (BTU/hrftL°F) 16.65 
Wet Specific Humidity 0.0203 Tube Wall Resistance &-f-°P/BTU 0.00024732 
Outlet specific Humidity 0.0203 . Oveiell Fouling (ln-f!1-°FBTU) 0.02278812 
Average Temp (°F) 145.78 123.73 
Skin Temperabw (°F) 135.43 131 .86 U Overall (B7Vlbr(V'-°F) 7.02 
Velocity ''" 5,077.44 0.72 Effective: Area ( 717.51 
Reynoldt$ Number 1,845 5,425 LM173 21 .51 
Prandd Number 0.7253 3.4990 Total Heat Transferred (BTUIhr) 108,32.3 
Hulk Visc (Ibmlflbr) 0.0491 1 .3005 
Skin Visc Obmlft-hr) 1 .2088 Effectiveness (Eta) 0.8990 
Density Obm" 0.0620 61.6530 Sensible Heat Transferred (BW/br) 108,323 
Cp (HTUfm-°n 0.2402 0.9990 Latart Heat Traufesrred (BTU/hr) 
K (BTU)hrft-°F) 0.0163 0.3713 Heat to Condensate (BTU/hr) 

Air-side Tube-S&k 
Mass Flow AbmAn') 97,497.78 19,46726 TWbe.Side hi (BTUArfV-°F) 
Inlet Temperature (°F) 148.00 106.00 j Factor 
Outlet Temperatum (°F) 130.58 127.86 Air-Side ho (BTUhr1t-°F) 
Inlet Specific Humidity Tube Wall Resistance (hrftL°F/B 
Outlet Spedflc Humidity Overall Fouling (brftL°FBTU) 
Avesrsge Temp (°F) 
Skin Temperature (°F) U Overall (BTU/11rrfe-"F) 
Vela *** Effective Area (ft=) 
ReynolOs Number LMTD 
Prandtl Number Total Heat Transferred (BTUAw) 
Hulk Vac Mm*-hr) 
Skid Visc Qbm/R-br) Surface Effectiveness (Ea) 
Density Pult" Sensible Heat Transfen+d (BTU/hr) 
Cp (BTU/lbm-°F) Latent Heat Transferred (BTU/hr) 
K (B'1V/hrft-°F) Heat to C (BTU/br) 



17:45:47 

Mass Flow Obmtlnr) 
Inlet T 

	

ume (°P) 
Outlet Temperawuc (°F) 
Inlet Specific Humidity 
Outlet Specific Humidity 
Av=V Temp ("F) 
Skin Temperatune 
Velocity 
ReynoUs Number 
Pranf Number 
Bulk Vise Obm/ft hr) 
skin Vim (tbm&-br) 
Density Qbm/if) 
Cp (BTUllbm.T 

K (BTUihrlt-°F) 

PROTO-HX 3.01 by Proto-Power Corponton (SN#663-7371) 
ComEd - LaSalte 

Calculation Report for 1(2)VY04A-FroM - CSC3 Equdpmefft Area Cooling Coils 
CSC3 -106 F;10% Ice ale flow 

10108 Cakulaia,-`or Raw . Mry 

M4 4 
Air Mass Velotity (Lbm~fl% Tube Fluid Velocity (ftlaec); Air DmWty at Inlet T. Offer Propstia at AvmV T 

07r16W 

Ab%-Side Tube-SW 
97,497.78 19,467.26 Tube-Side hi (BTU/hrfl-°F) 25237 

139.53 106.05 j Factor 0.0110 
134.71 118.16 Air-Side loo (BTU/barRs"F) 16.57 
0.0203 Tube Walt Resistance (brftL°FBTU 0.00024732 
0.0203 Overall Fouling (hrfk-°FBM 0.02278812 
137.12 112.10 
125.85 121.98 U Overall (BTUIhr&%°F) 6.71 

5,077.44 0.72 Effective Area (fty) 717.51 
1,865 4,855 LMT 24.46 

0.7261 3.9519 Total Heat Transferred (BTUlhr) 117,703 
0.0486 1.4532 

13217 Surface Effectiveness (Era) 0.8984 
0.0630 61 .8300 Smtsible Heat Transfetred (BTUAu) 117,703 
0.2402 0.9988 fatem Heat Transferred (BTUibr) 
0.0161 0.3673 Heat to Condeasate (BTU/hr) 

AhuSide Td"Ide 
Mass Flow Ob®/hr) 97,497.78 19,467.26 hbe-Side hi (BTU/brftL°F) 276.19 
Inlet Temperature (°F) 143.56 116.31 j Factor 0.0110 
Outlet Tempemdu+e (°F) 139.53 126.42 Air-Side ho (STUN 16.61 
Inks Specific Humidity 0.0203 Tube Wall Resistance (b rft'-°FBTU 0.00024732 
Outlet specific Humidity 0.0203 Overall Fouling (brJP"*FBTU) 0.02278812 
AvMV Temp (°F) 141 .54 121.36 
Skin Teanpcvatare (°F) 132.14 128.91 U Overall (BTUIhr "ft2.*F) 6.95 
Velocity 5,077.44 0.72 Efective Area (ft~ 717.51 
R,aywld's Number 1,855 S,307 LMTD 19.70 
Prardtl Number 0.7257 3.5839 Total Heat TramforrW (BTWbr) 98,236 
Bulk Visa (ft/ft-hr) 0.0488 13293 
Skin Vi= (Ibm/ft-hr) 1 .2408 SUl&0e Etfectivenef (EpX) 0.8982 
Denity (lbm" 0.0625 61 .6904 Sensible Heat Tireuderred (BTv/br) 98,236 
Cp (BTUnbm-*F) 0.2402 0.9988 Latent Heat Transf nW (BM/hr) 
K (BTUIbrft-°F) 0.0162 0.3705 Heat to Coodansate (BTUAW) 



17:45:47 PROTO-HX 3.401 by Proto-Power Corpors&n (SN#663-7371) 

	

07/16ro2 
ComFd - LaSafe 

Calculation Report for. l (2)VY04A Front - CSCS EquipnAmt Area Cooling Coils 
CSCS -106 F;10% 1M Adr flow 

/A" 6g- 
""" Air Mans Velocity (Lbemlbrf Tube FIWd Velocity (Ww); Air Douity at Ivh9 T. Other Propardes at AvMge T 

Mass Flow ) 
Inlet Temperatine (T 

Alr-Side 
97,497.79 

134.71 

Tube,Side 
19,467.26 

105.96 
-Side bi (BTU/b rf"F) 

j Factor 
249.35 
0.0110 

Outlet TemWature (°F) 130.58 116.31 Air-Side bo (BTU/brR'"°F) 16.53 
Inlet Specific Humidity 0.0203 Tube Wall Resistance (br8'-°FIBN 0.00024732 
Outlet $pecifio Humidity 0.0203 Overall Fouling (brft'-°FIBTU) 0.02278812 
Average Temp (°'F) 132.64 111 .14 
Skin Tamparatura ("F) 12299 119.68 U Overall (BTUAsrftL°F) 6.67 
Velac3.ty """ 5,077.44 . 0.72 Effective Area (ft~ 717.51 
Raynold's Number 1,876 ' 4,808 LMTD 21.03 
Prandtl Number 0.7265 3.9938 Total Heat Tramfeffed (DTU/br) 100,636 
Bulk Visc (Ibm&br) 0.0483 1 .4672 
Skin Vise Obm*br) 1 .3505 Surface Effectiveness (FA) 0.8986 
Density owe) 0.0634 61 .8439 Sensiblb Heat Tratshrred (BTU/hr) 100,636 
Cp (BTUAbm-°F) 0.2402 0.9988 Land Hot Traosfened (BTU/br) 
K (BTU/hr$-°F) 0.0160 0.3669 Heat to Cue (BTU/br) 
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07/16 
CornEd -- LaSaile 

Data Report for 1(2)VY04A Front - CSCS Fquiptnent Area Cooling Coils 
CSC8 -106 F;10% Im sk flow 

a 
Inlet Dry Bait Tamp 
Inlet Wet Bulb Temp 
Inlet Relative Humidity 
Outlet Dry, Bulb Temperature 
Oualet Wet Bulb Tamp 
Outlet Relative Humidity 

Air-Side Tube-Side 
ac 

150.00 °F 

	

105.00 °F 
9200 °F 

°F 

	

°F 
°F 

	

. 
°Xo 

Tube Fhiid Name 

	

Fresh Water 
Tube Fouf Factor 

	

0.001500 
Aiu-Side Fouling 

	

O.OOOS" Ova 
Design Heat Transfer (BTU/hr) 

	

. 4At r js 
Ao4 wmg 

Attnospb erk Preasme 

	

14.315 
Seasible Heat Ratio 

	

1.00 
Perfomnanoe Factor CIA Reduction) 

	

0.000 

Heat Exducaw Type 

	

Coutna Flow 
Fin Type 

	

Circular Fins 
Fin Configuration 

	

LaSalle VY Cooter 04A 
j - BXPf 1 .9210 +-0.3441 * LOG(Re)j 

Coil Finned LQagtb (m) 

	

103.000 
Fin Pitch (Fins) 

	

10.000 
Fin Conductivity (BTUIhrft-°F) 

	

128.000 
Fin Tip Thick (mcbea) 

	

0.0120 
Fin Root Thidwess (Inch) 

	

0.0120 
Cindar Fin Height (inches) 

	

1.347 

Number of Coils Per Unit 

	

2 
Number of Tube Rows 

	

4 
Number of Tubes Per Row 

	

20.00 
Active Tubes Per Row 

	

2d 00 

Tube Inside Diatnetar (m) 

	

0.5270 
rube OuWde Dar (m) 

	

0.6250 
IAA Tube Pitch (m) 

	

2.000 
'Jnnsvem Tube Pitch Cm) 

	

1.370 

Number of Serpentines 

	

2.000 
Tube Wall Conductivity (BTUlbrtt-°F) 

	

225.00 
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FROTO-HX 3.01 by Proto-Poww Coirpontion (SN#663-7371) 
ComEd - LaWle 

Calcailadon Report for. l (2)VY04A-Beak - CSCS Equipment Area Cooling Coils 
CSCS -106 F,10% kss air 

a ulat n pee 

	

ons 7 

Tube Flow (Vin.) 

	

27.30 
Air Flow (acfm) 

	

25,650.00 Er- ld t G w CA 
Tube Inlet Temp (°F) 

	

106.00 . 
Air Inlet Temp (°F) 

	

130.E 
Islet Relative Humidity ('~6) 

	

14.73 
Inlet Wet Bulb Temp (°F) 

	

0.00 
Atmospheric Pressure 

	

14.315 

COMMA Inlet Ter np 

	

n+e Method Was Used 
Extrapolation Was to Uses Specified Conditions 
Design Fouling Factors Were Used 

Dada Date 
Air Flow (acfin) 
Air Dry Bulb Temp In (°F) 
Air Dry Bulb Temp Out (°n 
Relative Humidity In (%) 
ReWve Humidity Out (OA) 
Wet Bulb Temp In M 
Wet Bulb Tamp Out (°F) 
Atmospheric Press= 
Vibe Flow (gpm) 
Tube Tamp In (°F) 
Tube Temp Out (°F) 
Colldea4fiLe Temperatum (°f') 

Test Data 

Extrapolation Debt 
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PROTO-HX 3.01 by Proto-Power Corporation (SN8663-7371) 

	

07/16W 
ComEd w LASalle 

Calculation Report for l (2)VY04A-Back - CSCS Fquipment Area Cooling Coils 
CSCS " 106 P,10% lave 

U 0.00024732 
0.02278812 

5,740.10 

266,5$5 

AGc q7 
000 At Mass Vetoc4 Qlm&rfM Tube Fold Vebcity (tlhec) ; Air Dmnity at 10d T, Otbw Properties at AVerege T 

Air-Me Tube%%& 
Mass Flow (lbmlk) 97,624.99 13,557.56 Tube-Side hi (BTU/brftLM 171.18 Inlet Tempetatute (°F) 130.58 122.88 1 Factor 0.0121 
Outlet Te mperatsue (°'F) 129.66 126.21 Air-Side ho (BTU/hrftLOF) 18.24 
Intel Specific Humidity 0.0200 Tube Wall Red (brft2-°FBTU 0.00024732 
Outlet Specific Humidity 0.0200 Overall Fouling (hrftL°F/BTU) 0.02278812 
Average Temp 130.12 124.55 
Skin Temp=twe (°F) 128.12 127.37 U Overall (BTUAn-f%-°F) 5.83 
Velodr i"" 5,084.06 0.50 Effective Area (fN) 71751 
ReynoWs Number 1,414 3,807 LMTD 539 
Prandtl Number 0.7267 3.4702 , Total Heat Transfened (BTU/hr) 22,558 
Hulk Vise (lbm&br) 0.0481 1.27 
Skin Vise ¢bm/R"hr) 1 .2581 Surface Effectiveness (Eta) 0.8896 
Density OW" 0.0635 61 .6399 Sensible Heat Transfenvd (H'1TJ/hr) 22,558 
Cp (BTU/lbn"°F) 0.2402 0.9989 Later Heat TransfffOd (BTUllar) 
K (BTUJb`ft-T 0.0159 0.3715 Heat to Condensata (BTU/hr) 

A1r,Slde Tube-Side . . 
Mass Flow pbmlhr) 97,6 24.99 13,557.56 Tube4ide hi MTU/6rRL°F) 
Inlet Tempastwe (°F) 130.58 106.00 1 Factor 
Outlet Temperatare (°F) 119.66 125.67 Air-Sloe ho (BTUIwftL°F) 
Inlet Specific Humidity Tube Wall Rice (hrftL°F/B 
Outlet Specific Humidity Overall Fouling (hrftL°FBM 
Average Temp (°F) 
Skin Temperatwe (°F) . U Overall (BTUlnrfN-°F) 
Velocity "' Effective Area (" 
RoynoWs Number LMTD 
Prarufd Number Total Heat Tram (BTU/hr) 
Bulk Vise Qb mM hr) 
Skin Vise (lm/ft-hr) Stafaoe Effectiveness (EM) 
Density Obm" Sensible Heat Tired MTUIhr) 
Cp (BTU/lbm"°F) Latent Heat Tmofarod (BTU/br) 
K (HTUlhrft-°P) Heat to Condeatsate (STUhr) 
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PROT -RX 3.01 by Preto-Power Corporation (SNI1663-7371) 

	

' 07/I6M 
ComEd-- LSSab 

Calculation Report for. 1(2)VY04A-Back - CSCS &Aipment Area Coolif Coils 
CSCS -106 F.10% lea sir 

C Extrapolation CaleWation for Raw 

AW-SW Tube-Side 
Mass Flow Obna V) 

	

97,624.99 

	

13,557.56 

	

1W*-Side hi {BTU/hvw-°F) 

	

168.98 
Inlet Tempe t ure (°F) 

	

129.66 

	

121.69 

	

j Factor 

	

0.0121 
Outlet TamperMu+O (°F) 

	

128.70 

	

125.12 

	

Air-Side ho (BTU/hrftL°'F) 

	

18.24 
Inlet Specific Humidity 

	

0.0200 

	

Tube Wall Rcsistsoee (hr&L*FBTU 0.00024732 
Outlet Speeif ic HUMAIty 

	

0.0200 

	

Overall Fouling (1mRi -°FBTU) 

	

0.02278812 
Average Temp (°F) 

	

129.18 

	

123.40 
Skin Temper (°F) 

	

127.12 126.35 U Overalll (BTU/h--1) 

	

5.79 
Velocity "' 

	

5,084.06 

	

O.SO 

	

Effective Area (ft~ 

	

717.51 
Reyaolas Number 

	

1,415 

	

3,767 

	

LMT 

	

5.59 , 
Prandd Number 

	

0.7267 

	

3.5104 

	

Total Heat Ttaasfarred (BTU/br) 

	

23,241 
Bulk Visc Obm*-hr) 

	

0.0481 

	

1.3044 
Skin V1w (lbnd&br) 

	

1.2699 

	

Suir6eoe Effecti, 

	

(ft) 

	

0.8896 
Density ObmW) 

	

0.0636 

	

61.6582 

	

Sensible Hart Taursforred (BTU/hr) 

	

23,241 
Cp (BTU/lbor°F) 

	

0.2402 

	

0.9988 

	

Latmtt Heat Tmgcn vd (BTUlbr) 
K (BTU/iu~ft"°F) 

	

0.0159 

	

0.3712 

	

Heat to Condcnsme (BTU/br) 

Extrapolation Calculation or ow 

	

1'9_ v 

ACif q? 
" " * Ait Mss Velocity (Lbm~f% Tube Fluid Velocity (lbw). Air DMSity at inlet T, Other 

	

st Avecsv T 

Air-Side Tube-Me 
Mass Flow (nom) 97,624.99 13,557.56 Tube-Side hi (BTU/hriV-OF) 163.90 
Inlet Tanperatue+e (°F) 128.70 118.56 j Factor 0.0121 
Outlet Tampnabwe (°F) 127.50 122.88 Air-Side ho, (BTU)brR'-°F) 18.22 
Inlet Specific Humidity 0.0200 - . Tube VIIaU Resistance (brfV-°F/BTU 0.00024732 
Outlet Specific Humidity 0.0200 Oveta Fouling (hr--OF/BTU) 0.02278812 
Average Temp (°F) 128.10 120.72 
Skin Tempaatum (°F) 125.51 12454 U OVerMI (BTU/Ire-°F) 5.70 
Velocity eee 5,084.06 0.50 Effective Area (ftz) 717.51 
ReynoM Number 1,417 3,674 LMTD 7.16 
Pmndtl Number 0.7268 3 .6077 Total Heat Transknvd (BTU/br) 29,278 
Bulk Vise (lbm/R hr) 0.0480 1 .3374 
Skin Visc (lbm/Rhr) 1 .2909 sine Ef eetiveaesa (Eta) 0.8897 
Density Obm/M 0.0638 61.7005 Sensible Heat Transferred (BTU/br) 29,278 
Cp (BTU/ibm"°F) 0.2402 0.9988 Latest Heat Transferred (BTU/br) 
K (BTU)hrft-°F) 0.0159 0.3703 Heat to Condensde (BT(J/hr) 
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Mass Flow (lbmihr) 
Mot Tanpaatunc (°F) 
Outlet Temperature (°F) 
Inlet Specific Humidity 
Outlet Specific Humidity 
Average Tang (°F) 
Skin Temperatm (°F) 
velocity ... 
Raynokrs Number 
Prandtl Number 
Bulk Visa (Ibm/fFhr) 
Skin Visa Obm/ft-hr) 
Density Obm/M 
CF, (BNAbn'°F) 
K (BTU)brft-°F) 

Mass Flow (IbrnU) 
Met Tempammm 
Outlet Temperature M 
Islet Specific Humidity. . 
Outlet Specfc Humidity 
Average Tamp (°F) 
Sldn Tempendure (°F) 
Velocity "0 
ReynolXs Number 
Prandd Number 
Bulk Visc (1Wft"hr) 
Skin Visc Obnu/ft-hr) 
Density OWN) 
Cp (BTUfm-°'1') 
K OMs.*F) 

PROCalculation 

--*Air Man Veloahy t 

	

om. Tube Mats V@Wley (1vS8C); Air Density n Wee T, OdWPrOPSrtk5 at AveMV T 

TO-HX 3.01 by Preto-Power Corporation (SNNb63-7371) 
ComEd - LaWk 

Report for. 1(2)VY04A-Back - CSCS Equipment Ar a Cooling Coils 
CSCS " 106 F,10% im afl 

_ Extrapolation culation of 

07116002 

AbuSide Tube-Side 
97,624." 13,557.5-6 Tube4ide hi (BTUJhr" 161 .60 

127.30 117.41 .1 Factor 0.0121 
126.32 121.69 A"ide bo (BTUIhr ft'-M 18.21 
0.0200 Tube Wall Rcsiva= (hrfP-°F/BTU 0.00024732 
0.0200 Overall Fouling (hrftL°FBM 0.02278812 
126.91 119.55 
124.34 12338 U Overall (BTVJhrfp-°F) 5.66 

5,084.06 0.50 Effective Area (fN) 717.51 
1,420 3,633 I+MM 7.14 

0.7269 3.6515 Total Host Tramsfarod (STU/hr) 28,989 
0.0479 1 .3522 

1 .3047 Surface Effectiveness (Eta) 0.8898 
0.0639 61 .7187 Sensibk Heat Tvansferndd (BTU/hr) 28,989 
0.2402 0.9988 Latent Heat Tramfmrtd (BTU/br) 
O.OIS8 0.3699 Heal to Condansata (BTUhr) 

0.0200 Tube Wall Roe (hrft'-°FBTU 0.00024732 
0.0200 OvdetallFouling (wfF-°F/BTU) 0.02278812 
125.55 115.78 
122.21 120.97 U Overall (BTU/hrft2-M 5.53 

5,084.06 0.50 Effoctive Area (f 717.51 
1,422 3,505 LMTD 9.48 

0.7270 3.7986 Total Heat Traasfiirad (BTU/hr) 37,586 
0.0478 1.4018 

1 .3342 Surface Effectiveness (Eta) 0.8898 
0.0641 61 .7759 Sensible Heat Transfemod (BTUJhr) 37,586 
0.2402 0.9988 Latent Hed Tonsfaned (BTU/hr) 
0.0158 0.3686 Hed to Condensate (BTU/hr) 

Abr,Side - Tube-Side 
97,624.99 13,537.36 Tube-Side hi (BTU/hrft'-°F) 154.45 

126.32 113.01 j Factor 0.0120 
124.78 118.56 Ak.Sidk ho (BTUJhrff-°F) . 18.20 



Inlet Specific Humidity 
Outlet Specific Humidity 
Average Temp ('F) 
Skin Temperadmoe (°F) 
Velocity its 
RzywWs Number 
Prandd Number 
Bulk Vise (IbwMhr) 
Sldn Vise (lbm/8-hr) 
Density Obm&) 
Cp (BTUnbm-*F) 
K (BTUAtrt-°'F) 

Mass Flow Obnalhr) 
Inlet Tempendure (°F) 
Ou" Temperature M 
Inlet Specific Humidity 
Outlet Specific Humldfty 
Average Temp 
Skin TcmpcMe ('F) 
Velocity ifs 
Reynold's Numb 
Prandd Number 
Hulls Vim Obm/ft-hr) 
Skin Vim (IbW&br) 
Density (aft') 
Cp (BTUIIb-°F) 
K (BTU&rft-°F) 

0.0200 
0.0200 
124.05 114.79 
120.91 119.74 

5,084.06 0.50 
1,425 3,471 

0.7271 3.8388 
0.0477 1 .4133 

1 .3497 
0.0642 61 .7906 
0.2402 0.9988 
0.0158 0.3682 

=trapolatioo Cakcu-atiao for RoMiy) 

Air-Sfds Tube-Mde 
97,624.99 13,557.56 

123.33 106.00 
121 .38 113.01 
0.0200 
0.0200 
122.36 109.50 
118.16 116.59 

5,084.06 O.SO 
1,428 3,294 

0.7272 4.0662 
0.0476 1 .4915 

13909 
0.0644 61 .8670 
0.2402 0.9988 
0.0157 03664 

Tube Wan ice (nrft2-*FBTU 0.00024732 
Overall Fouling (hrftL°FBTV) 

	

0.02278812 

U Overall (BTU1trfl'-°p) 

	

3.49 
Effective Aroa (W) 

	

717.51 
I.MTD 

	

8.99 
Total Heat Tranafearxd (BTUihr) 

	

35,399 

Stuface Effectiveness (Eta) 
Sensible Hess Tvms&nW (STU/hr) 
Left Heat Trued (BTU/hr) 
Haas to Comlensae (BTU/hr) 

Stufax Effwdveness (Eh) 

	

0.8900 
S*nsibie lied Transferred (BTU/hr) 

	

47,418 
Latent Heat T ransfenred (BTU/hr) 
Heat to Condensate (BTU/hr) 

MC C/0 
" *- Air Mess Velocity (Lbm4W", Tube '%'d VCIocky 0t/sec);Air Deority at holed T. Utter Properties d AV0MPT 

0.8899 
35,399 

Tube-Side hi (BTU/hrfl'-°F) 

	

142.35 
j Factor 

	

0.0120 
Air-Side ho (BTU&rft'-°F) 

	

18.17 
Tube Wall Resistance (hrflV-°FBTU -,0.00024732 
Overall Foulin (hr-ft"FBTU) 

	

0.02278812 

U Overall (BTUlbr4tL°F) 

	

5.28 
Effective Area (ft') 

	

717.51 
1.MTD 

	

12.51 
Total Heat Transferred (13TU/hr) 

	

47,418 

16:06:36 PROTO "HX 3.01 by Prato-Power Corporation (SN1#663-7371) 07/1602 
ComEd -- LaSatle 

Calculation Report for 1(2)VY04A-Back - CSCS Fgmpmeat Area Cooling Coda 
CSCS -106 F,10% I= air 

_Air-Side Tube-Side 
Mass Flow (lbmilv) 97, 6 24.99 13,557.56 Tube-Side hi (BTUihrf-°F) 152.45 
Intdt Temperatrt (°n 124.78 112.18 j Factor 0.0120 
Outlet Tempeaturc (°F) 123.33 117.41 Air-Side Lo (BTUlbr" 18.19 
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PROTO-HX 3.01 by Proto-Power Corporation (SN#663-7371) 

	

07/16102 
COMEd - Lasalle 

Calculation Report for. i (2)VY04A-Back - CSCS Equipment Area Cooling Coils 
CSCS " 106 F,10% las air 

Alpsq)f 
"*" Air Mau Volochy (Lbns/hrf% 'tube Fluid Velot (fVseo); Air Density at Inlet T. Other Prqettles at Average T 

Extrapolation Cakulatfi-on for Row 80)0) I 
Air-Slde Tube-M& 

Mass Flaw Obmn/ltr) 97,624.99 13,557.56 Tube-Side hi (B7UlbrftL°F) 141 .33 
Inlet Temperature (°F) 121 .38 105.96 j Factor 0.0120 
4udet Twperahme (°F) 119.66 112.18 Air-Side lm (BTU/hrf V-°F) 18.15 
lake Specific Humidity 0.0200 Tube Wall RaWanee (heftL°F/BTU 0.00024732 
Outlet Specific Humidity 0.0200 Overall Fouling (hrft"F/BTU) 0.02278812 
Averep Temp (°F) 120.52 109.07 
Skin Temperature (°F) 116.79 115.40 U Overall (BTUPorfVL°P) 5.26 
Velocity '"' 5,084.06 0.50 Effective Area (W) 717.51 
Reynolrs Number 1,432 3,280 LMTD 11.15 
Prandd Number 0.72!4 4.0859 Total Heat Transferred MW/hr) 42,087 
Bulk Vise (IbmJ$ "br) 0.0475 1.4980 
Silo Vise (lbmM hr) 1 .4069 Surface Effectivenm (Eta) 0.8901 
Density (lbm/W) 0.0646 61 .8731 Sensible Host Transferred (BTU/br) 42,087 
Cp (BTU/Ibm-°F) 0.2402 0.9988 Lent Heat Transferred (BTU/br) 
K (BTU/brft-°F) 0.0157 0.3662 Heat to Co w (BIU/br) 



IE:Ob36 PROTO-EM 3.01 by Proto-Power Corporation (SN#d63-7371) 

	

07/16/02 
COmEd -- LaSallo 

Data Report for. 1(2)VY04A-Back " CSCS Equipment Area Cooling Coils 
CSCS -106 F, 10% leg s1; 

c a rs c~ D tea- M- 

A* q12- 6 f f /*t 

Heat ExclumW Type 
Fin Type 
Fin Configurastion . 

j 
LaSalle Cooler 

EXP[" 1 .4210 + -0.3441 

Coin Flaw 
Circular Fiend 
1(2)VY04A 
" LOQ(Re)) 

Coil Finned Length (in) 105.000 
Fin Pitch (Fins4nch) 10.000 
Fin Conductivity (BTUhr-&°F) . . . . 128.000 
Fin Tap T hiclmess (iaobes) 0.0120 
Fin Root Thicmess (inches) 0.0120 
Circular Firs Height (inch) . 1347 

Number of Coils Per Unit - 2 
Number of Ttho Rows 8 
Number of Tubes Per Row 20.00 
Active Tubes Per Row 20.00 

Tube 1nside I (in) 0.5270 
Tube Outside Diameter (in) 0.6250 
Lon&rdinal Tube Pitch (In) 1.500 
Transverse Tube Pitch (in) 1370 

Number of Serpentines 2.000 
Tube WA Conductivity (BTU/hr-ft-OF) 2.25.00 

Air-Side Tube-Side 
rzwd c~uenuty, ow 3a+4s3"w- . gd~n 
Wet Dty Bulb Temp °F 105.00 °F 
inlet Wet Bulb Temp °F 
Wet Retain" Humidity 
Outlet Dry Bulb Temperature °F °F 
Outlet Wet Bulb Temp °F 
Outlet Restive Humidity % 

Tube Fluid Name Fresh Waft 
Tube Foaling Faces 0.001$00 
Air-Side Fouling 0.0005m f 

Aotl s 
Design Heat Transfer (BTUIbr) FOUUA)f 
Am pheric Preesure 14.315 
Sanrdble Heat Redo 1 .00 
Pafiomanoe Factor (°r6 Reductlon) 0.000 



If im 

	

d I 
K~ f 

1111111 "'11% 

Q 
Z 



07-20-2004 09:15:51 PROTO-HX 4.00 by Proto-Power Corporation (Slv#PHX-0000) 

	

. Page !/z 
Commonwealth Edison ' 

	

~ z JV.V8 R e 
Calculation Report for FC01 - LSCS - Spent Fuel Pool Cooling Hx. 

NOED EC MNHL,106F, Max ff. 1% plug 

Calculation Specifications 

Constant Inlet Temperature Method Was Used 
Extrapolation Was to User Specified Conditions 
Fouling Was Input by User 

"" Reynolds Number Outside Range of Equation Applicability 
1! With Zero Fouling The Test Heat Load Could Not Be Achieved 

' 

Test Data Extrapolation Data 

Data Date Tube Flow (gpm) _ 3,972.00 
Shell Flow (gpm) Shell Flow (gpm) 2,952.00 
Shell Temp in (°F) Tube Inlet Temp (°F) 106.00 
Shell Temp Out (°F) Shell Inlet Temp (°F) 140.00 
Tube Flow (gpm) 
Tube Temp In (°F) 
Tube Temp Out (°F) Input Fouling Factor 0.001580 

Shell Mass Flow (Ibmrhr) U Overall (BTU/hrft'W°F) 
Tube Mass Flow (lbm/hr) Shell-Side ho (BTU/hrft=-°F) 

Tube-Side hi (BTU/frft'-°F) 
Heat Transferred (STU/hr)' 1 /Wall Resis (BTU/hrfts-°F) 
LMTD LMTD Correction Factor 
Effective Area 0P) 

Overall Fouling (hr-WAFBTU) 
Property Shell-Side Tube-Side 
Velocity (Ns) Shall Temp In (°F) 
Reynods Number Shell Temp Out (°F) 
Pmndd Number Tav Shell (°F) 
Bulk Vise (Ibm/ft-hr) Shell Skin Temp (°F) 
Skin Visc (lbm/fl , hr) Tube Temp in (°F) 
Density (lbm/W) Tube Temp Out (°F) 
Cp (BTU/Ibm-°F) Tav Tube (*F) 
K (BTU/hrft-°F) Tube Skin Temp (°F) 

Extrapolation Calculation Results 
Shell Mass Flow (Ibmlhr) 1,476,736 .63 Overall Fouling (hrfP-°F/BTU) 0.001580 
Tube Mass Flow (Ibm/hr) 1,986,991 .15 Shell-Side ho (BTU/hr-fl=-°F) 2,035.7 

Tube-Side hi (BTU/hrfP-°F) 1,323A 
Heat Transferred (BTU)hr) 23,860,895.41 1 /Wall Resis (BTU/hr-fl'-°F) 3,845.3 
LMTD 19.8 LMTD Correction Factor I .0000 
Effective Area (ft2) 3,804.0 

U Overall (BTU/hrfe-'F) 316.3 
Property Shell-Side Tube-Side 
Velocity (fl/s) 4.99 4.35 Shell Temp In (°F) 140.0 
Reynold's Number 47,646 31,541 Shell Temp Out (°F) 123 .8 
Prandtl Number 3.2289 3.9557 Tav Shell (°F) 131.9 
Bulk Visc (Ibm/ft-hr) 1.2083 1 .4545 Shell Skin Temp (°F) 128.8 
Skin Visc (Ibm/ft-hr) 1.2418 1 .3823 Tube Temp In (°F) 106.0 
Density (Ibmlfl') 61 .5180 61 .8313 Tube Temp Out (°F) 118.0 
Cp (BTUAbm"°F) 0.9990 0.9988 Tav Tube (°F) 112.0 
K (BTU/hr*°F) 0.3738 0.3673 Tube Skin Temp (°F) 117.2 
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4r. JTa3oe fe 
Commonwealth Edison 

	

,q#44h. .t 
Data Report for FC01 - LSCS - Spent Fuel Pool Cooling Hx. 

NOED EC MNHL, 106F, Max ff. I% plug 

Shell and Tube Heat Exchanger Input Parameters 
Shell-Side Tubc-Side 

'Fluid Quantity, Total 9Pm ?,998.50 3,998.00 
Mass Fluid Ouantitv. Total lbm/br 0.00 , 0.00 
Wet Temperature °F . 120.00 . 95.00 
Outlet Temperature °F 110.30 102.30 
Fouling Factor hr-fP-°FBTU 0.00050 0.00200 

Shell Fluid Name Fresh Water 
Tube Fluid Name Fresh Water 
Design Q (BTU/hr) 14,500,000 
Design U (BTU/hr-ft2-°F) 229.00 
Outside h Factor (Hoff) 0.821991000 
Fixed U (BTU/hrf8-°F) 0 
Fixed Area (ft, ) - 0.00 
Performance Factor (% Reduction) 0.00 

Heat Exchanger Type . Counter Flow 
Total Effective Area per Unit (ft') 3,840.00 
Area Factor 0.983279772 
Area Ratio 0.00000 

Number of Shells Per Unit 1 
Shell Minimum Area 1 .336000000 
Shell Velocity (ft/s) 5.000 
Tube Pitch (in) 0.8125 
Tube Pitch Type Triangular 

Number of Tube Passes I 
U-Tubes No 
Total Number of Tubes 1,174 
Number of Active Tubes 1 .163 
Tube Length (ft) 20.33 
Tube Inside Diameter (in) 0.569 
Tube Outside Diameter (in) 0.625 
Tube Wall K (BTU/hrft-°F) 9.40 

Lbc, Central Baffle Spacing (in) 0.000 
Lbi, Inlet Baffle Spacing (in) 0.000 
Lbo, Outlet Baffle Spacing (in) 0.000 
Doti, Tube Circle Diameter 0.000 
Bh, Baffle Cut Height (in) 0.000 
Ds, Shell Inside Diamter (in) 0.000 
Lsb, Diametral difference between Baffle and Shell (in) 0.000 
Ltb, Diameral difference between Tube and Baffle (in) 0.000 
Nss, Number Sealing Strips 0.000 
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' Page 1 a 
Commonwealth Edison 

	

E~G 3So34g A o 
Calculation Report for FC01 - LSCS - Spent Fuel Pool Cooling Hx. 

Calculation Specifications 
Constant Inlet Temperature Method Was Used 

NOED EC EHL, 106F, Max ff. I% plug 

"" Reynolds Number Outside Range of Equation Applicability 
it With Zero Fouling The Test Heat Load Could Not Be Achieved 

Fouling Calculation Results 
Shell Mass Flow (Ibrn/hr) U Overall (BTU/hrR'-°F) 
Tube Mass Flow 0bmlhr) Shell-Side ho (BTU/hr-fP-°F) 

Tube-Side hi (BTUlhrfP-°F) 
Heat Transferred (BTU/hr) IlWall Resis (BTU/hrft3-°F) 
LMT D LMTD Correction Factor 
Effective Area (fl') 

Overall Fouling (hrti"FIBTU) 
Property Shell-Side Tube-Side 
Velocity (ft/s) Shell Temp In (°F) 
Reynold's Number Shell Temp Out (°F) 
Prandd Number Tav Shell (°F) 
Bulk Visc 0bm/ft-hr) Shill Skin Temp (°F) 
Stan Vise (lbm/ft-hr) Tube Temp In (°F) 
Density (Ibmi" Tube Temp Out (°F) 
Cp (BTUAbrn-°F) Tav Tube (°F) 
K (BTU/hrft-°F) Tube Skin Temp (°F) 

Extrapolation Calculation Results 
Shell Mass Flow fbm/hr) 1,238,617.85 Overall Fouling (hr-fP-*F/BM 0.001580 
Tube Mass Flow (Ibm/hr) 1,986,991 .15 Shell-Side ho (BTU/hr-fP-*F) 1,879.7 

Tube-Side hi (BTU/Iv-W-°F) 1,342.3 
Heat Transferred (BTUf) 32,785,610.04 1/Wall Resis (STU/hrW-°17) 3,845.3 
LMTD 27.5 LMTD Correction Factor 1 .0000 
Etective Area (ft0 3.804.0 

U Overall (BTU/hr-ft'-°F) 313.4 
Property Shill-Side Tube-Side 
Velocity (tt/s) . 4.20 4 .35 Shell Temp In (°F) 155 .3 
Reynold's Number 43,569 32,247 Shell Temp Out (°F) 128.8 
Prandtl Number 2.9394 3.8607 Tav Shell (°F) 142 .1 
Bulk Visc (Ibm/ft-hr) 1 .1083 1.4227 Shell Skin Temp (°F) 137.4 
Skin Visc (Ibnr/ft-hr) 1 .1522 1 .3290 Tube Temp In (°F) 106.0 
Density (ibm/ftj 61 .3397 61 .7985 Tube Temp Out (°F) 122.5 
Co (BTUAbm-°F) 0.9994 0.9988 Tav Tube (°F) 114.3 
K (BTUMrft-°F) 0.3768 0.3681 Tube Skin Temp (°F) 121.4 

' Extrapolation Was to User Specified Conditions 
Fouling Was Input by User 

Test Data Extrapolation Data 
Data Date Tube Flow (gam) 3,972.00 Shell Flow (gam) Shell Flow (gam) 2,476.W 
Shell Temp In (°F) Tube Inlet Temp (°F) 106.00 
Shell Ternp Out (°F) Shell Inlet Temp (°F) 155.30 
Tube Flow (gam) 
Tube Temp )n ( °F) 
Tube Temp Out (°F) Input Fouling Factor 0.001580 



07-20-2004 08:59:52 

Shell and Tube Heat Exchanger Input Parameters 

PROTO-HX 4.00 by Proto-Power Corporation (SN#PHX-OW) FC~ ~~~ G 
Commonwealth Edison 

Data Report for FCO1- LSCS - Spent Fuel Pool Cooling Hx . 
NOED EC EHL, 106F, Max ff,'l% plug 

Shell-Side Tube-Side 
Fluid Quantity, Total 8pm 2,098.50 
Mass Fluid Ouantitv. Total Ibm/hr 0.00 
Inlet Temperature °F 120.00 
Outlet Temperature °F 110.30 
Fouling Factor hrfP-°F/BTU 0.00050 

3,998.00 
0.00 
95.00 
102.30 

0.00200 . 

Shell Fluid Name Fresh Water 
Tube Fluid Name 

. 
Fresh Water 

. .Design Q (BTUf) 14,500,000 
Design U (BTU/hr-fV-°F) 229.00 
Outside h Factor (Hoff) . 0.821991000 
Fixed U (BTU/hrf?-°F) . 0 
Fixed Area (ft3) 0.00 
Performance Factor (% Reduction) 0.00 

Heat Exchanger Type Counter Flow 
Total Effective Area per Unit W) 3,840-00 
Area Factor 0.983279772 
Area Ratio 0.00000 

Number of Shells Per Unit 1 
Shell Minimum Area 1 .336000000 
Shell Velocity (ft/3) 5.000 
Tube Pitch (in) 0.8125 
Tube Pitch Type , Triangular 
Number of Tube Passes 1 
U-Tubes No 
Total Number of Tubes 1,174 
Number of Active Tubes 1 .163 
Tube Length (ft) 20.33 
Tube Inside Diameter (in) 0.569 
Tube Outside Diameter (in) 0.625 
Tube Wall K (BTU/hr-ft--F) 9.40 

Lbc, Central Baffle Spacing (in) 0.000 
Lbi, Wet Baffle Spacing (in) 0.000 
Lbo, Outlet Baffle Spacing (in) 0.000 
Dod, Tube Circle Diameter 0.000 
Bh, Baffle Cut Height (in) 0.000 
Ds; Shell Inside Diamter (in) 0.000 
Lsb, Diametral difference between Baffle and Shell (in) 0.000 
I,tb, Diametral difference between Tube and Baffle (in) 0.000 
Nss, Number Sealing Strips 0.000 
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Reference: 

	

NFM Memo 8SM99-071, R. W Tsat to D. Boot, dated Juty 29,1 Of 

The Bed* Evsknilan Report lesued to ft power uprete ementknerks Ift the 
fogow" rnandmum suppression pool temper for the ev~en!of concern ham 

EVOut 

	

Supptvsolon Pool 
Tam un'F 

Aibanef ftudown Cootno 

	

20T 
ATWS 

	

_ 204 

rw0e874aaa 

	

0 2u a 

EkelOn. 

Defer 

	

July 21, 2W1 

TO: 

	

D. sod 

F=M 

	

K. Ramadan 

Subject 

	

Assessment of No Lbw Temperaturo Upon ft Trarrelent aid Aoddent 

As requested by LeSels ErgireertM), a rev%w of the Reftrewed mom has boon 
perfom4 with respect to the caurent up iWed pWd oarltpuretion. The reference mom 
provided a dsta8ed dfecuaston of the knpeds d high eke tempenetures on the barmleet 
and soddert aneysM oonck d f the 103°F hake temp would be eoospiabis. 
The purpose d Oft memo a to address the +dfeab of power uprate on >!m evahueNon cd 
hIgh Isks tWMernbrs& 

	

. 

The reference evaluation concluded fhd the sbvated take twnparoture would maMfed 
beg to suppression pool ton4mrdwes for poet.LOCA wW the Alternate 6tnRdawn 
Cooling Event. 0 sho 

	

rded that the ATWS end Station BMdwut event world be 
impeded but to a OmW wdent. The remainder of Ow trar*W Onafysas are not 
dependent on. or affected by lobe Eemwmarto esurtrpNom 

Ttoss temperatures are in relation to the maximurn allowable ternpentdtue ifrrdt of 212°F. 

The Station etadcout evoe is not tiredly affected by ihs take temperaturw, but the SER 
does node Out oawtrak* to the ECP* rogwe8 vessel deprees 

	

rdm are 
ufed to anon that subooof rrwgtns d 20OF am met preventing the potertw for 
steam bVsefon by the ROC sbakr. The pmcofursl oardrde gnl tha euppresefot pad 
mwdmwa temperettrre to 198°1=, and wmrid be expected to 

	

to do so 
tndepwdsnt d kaar tempemhue assMPWM 

NudeaT 



r"iorofr+omsoowt 

	

4OSaes7sasa 

	

a " s 

The oftQl of raiskv the We tewpemtwe on any of th~w 

	

can be read 
determined by evaluef the enegy equation for the s 

	

bn pod ; 

Whwe 
mm the mesa d auppresslon pool fluid 
cpn heat cwpodV d w 
T(tp tkne dependent Aston pod ternpwodn OF 
C#)atwd 

	

to the arppmsskn pook prirnerly decay heat and vessel sermle head 
KhxxRHR heat axduwW hod rww%W rats. in BbAJaro-mF 
Tswheat sink twnWase (lake *r 

	

sj'F 

At ttw tlfts d n 

	

pool UrnparsUv. to derfvetMe Is ssro, and k can be near 
seen that krcmaslnp t o heat slnh tenverskira vA rose* to a compa_mle Wwom In ft 

T no or's ID 
babnoo the I" gain and heal ~~ Therefore, postulaft a 8 dogma kweeee in 
fhe Fske tenperaturo above the 100°F used k the design analyses wQ re* k no more 
than a 3'F ktarease In the peak pool ben3romfu+es to the dWersat evo nis analyzed. 

Based on to maximum Vokos proserded to the table above. k oen be concluded that an 
Mmtrss in the hike tsn4perfxe d tutee degrees� t 103"F, w® not reauk in any of the 
events riacee&p 212'F T hwakre torero Is no knped on plant ssfetyfbr operelon ot 
Irks tenrper4trnee uptO low. 



. tsoK i 

	

pa+so NF 

	

o x . Noel 

	

sea 441 »8i err~o~ranuurn 

0 

0 

Deft 
~ NF1 e sl1~M 

Tog 

	

W D. Bae 

Aoddsntt O rmwof High Lake Temperature Upon ft Trom tt end 

As requmted by laSslls enpirnesrlnp, NFM ham completed an assosa»wit d 
bcroased lake water temperance on the relevant 

	

SAR Chapter && 6 OW 1 d 
$ad" WO 

	

94, l,ot3 

	

should evvess the other UFBAR and keno 

	

. 
nTir~rrim. 'trek assssment assumed a I OST PMR swvkre wait taperstutrt. 
This 

	

to bdudsd as Mtaohmsnt t. 

NFM has conoiudod that ~ with Ow Wwroaos In 'RHR son&* wets, the pewit bmp®ratW+s would be wttW eeonudnment 

	

tar we knks, For Ow ~ is m, GSot 
: 

	

r~e~aalon pool ierrweralure 

	

W- MRIPted, a b axp 
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Short Tbsze 
The sit tam LOCA Ptak CUddial Tompvam (PCT) cakutalm is 
iadep~ of lake lemponmwo or savke wow wmpwthm 9be BUS. 
floW fntpetawn assumed in the analysts is based on a coaervadvs 

	

' 
suppresatoa pool temperature for Pcr cvaiumSaen . Sieoe *t Pcr *cam 
veal cody is lbe accident a tai a oaatkrvadva B= fluid tompentow is utd, 
a high lak or trios water waperom wilt sat charmer the PCT 

' c&iwkdW The smeared Muhs to awt tba 5OA6 arfada wig not cbanse. 

Loft Tetaa . 
nm pou LVCA Ion$ tam co*Iiag required by by 10 CFR SOA6 will,aba be 

ft bore wlU semalm cvvrred. 

	

povlded drat at hm t 
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syswn is avaoable berg-team, the unct third of the cross wM mmab vAoed 
by the core spray water, wb& wW pevegt fdm claddtaS parforatim or 
weal-water Maedoo. As >aqto thM k water in ft SUPPseion pool liar 
octre t{paay sad 213 Core hasm covey la majataiaed, wSbw woo I swke 
water tempuebw of 1034F will have no Rignificso impost on t ACA hMS 
tetra o0ORCO. 

2) Contalumens AwkjP* UFSAR Sevdos ti.Z 

The short-rum conmimmW reuse is nee offaceed by take pr tenif water tom; 77m stjort-tam reepom k psimagy ddvea by "mass and 
cwv svkase fim a bonndW& oboet um LOCA mailarsb sad emuinewnt 
puatnet"e. Ttcse we i 

	

dem of ism and service water wmperotm+a, 

An haasam is the We and ser vive water tot 

	

m could have an iaytem on 
the loos us= eontainmeat response to a LOCA accident. Tbc RHR service 
w&W wmptrawm aaawrracd la the mppTCWwn pool taaperauss 0041" la 
I00°F. The 
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duration of tbe tmatysiL Far Ow parposa of thb evaiuatoo it k poetWeded tbol 
the lM sawia water amptxatura wM increw tm IWF as the Ohio an 
beat sink is 3aacastag to a pvewiaw 103`P (Ass=" 00 uallloety Mwe of 
do Om). However, even asmmiAS a 103°F RHR savba wow mt*waaga 
lot tire dwedon of the sweat, there wilt not be a dgnficm it 
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md&lty VWY &bowed that ftm woWd be about a 2 - art' iwrmse is do 

	

' 
pCA app "WOO pod MpOa& The cWrmt LWalle Pelt suppesdm taW 
terWomturs ha been evalostad to 2WF. Sits the post-LOCH suppm"ioa 
goof ftVastm plait is 212°F, the incneae it, wrvicee water kmpwaum to 
10" would result is ac,Vtabk mitts to the limit and On cmWmnaat/ 

al,uipmeat wilt perlbmt t mosed adbty lbactlom h is atpacmd 
"in the Iowa tem (altar tbc pwk boa Pool taape:mmtia is mites, b A R13R beat vwtwnaa era= could be used so "mpp main 
pm Wpm pmfilc w" du CWr+at analysis bolts (tf -Caw 0"maay . 
action bolo". 

Other iota term coatalament hat up adyaes tv ,:bow emplianm tp 
NURFG-078S (Sapprasion fd Teaa vaaa= Lhtb for DWR 
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Caruinmatis), wonMt ramb In a dmiiar dbano err discussed above. T7am 
aaalya m arc pImWy Pctkemod to m* ameptebk aft mW vaiw 
gwwdrsrr boa DnA power uptas od 

	

how been pa1br ared 
ft USAU aid show OW perk appresdan pod teMeratOM (bulk) is I S'P 
for thbt eveaL Tlra aoaeptaam limit fat Isaladem scram eoabltoraa tundym 
Im been estrrbliOed a 

	

to mtdnW* aooeptabk boat pool tempctstwet 
iiW subcoolinS mW to a a afure o 

	

hy of H= synetwt. Tae,poindW 2 - 3 
'F Waease awe to a higher RHR m viae wwar l 

	

ima woWd asO b 
soeapubb mwgias to the lhoh and du comaiaama wire pertatm tba mguW 
safety fuaedaa. It is expeatad tba as is the LOCA aaas 

	

abdw, bob 
RHR heat excbmga aain could be used to beep mpptemion pal 
ternpaawm profit wftrt the emmat analyst results (sea eom4pepsuo~r 
mcdon below). 
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cooling. Thb 
event assuaaea on apcraiae of RRL However. ere sbown is UPSAR Tests 
13.2-4, the service water tcagtattm assumption Is JOVF. Mw coma 
maty* and t recent power lipase aadyds 

	

I WF lot the duration 
of to m4yaW For the pwpow of dds evaluadoa it is poetulsfd that do 
RM twvim water tempea +em will Increase a The uldume tun sink is 
incieasittg to a po"ated 103'F. ?!m WViet attar wttpentwa is assumed to 
be 103°F far the duration of the awtyafs. Tba:eceat dealt power upfM 
analysis, rosuked In a peak supprcttion pool tcmpast" of 2V7°F for this 
cvmt Aaromiq ti boundhe SOP incmme to the peak suppsaim post ' 
tompaatunc (based an the smaftvRy study Performed for ft port LOCA 
ant aodyala abmX ft peak tempaatauo is tm mpected to exceed 
2109F. Sin" the avWvuioa pool wmpastm ttmil for this event is 212'P. 
an iaaeasdIa aavice water tcmperstwe to 103'P wWW result in sooapt t Am 
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rnugfm to die Rmit and tbc cnatahumnt and RHR shotdora+n coolie wM 

(after the P~ suppn~ Pad ~ b ~~ both RHR boat 
mchMec train could be used to heap suppetteon pool wnpeswm podlk 
within the cumin aaalyak mow (me compt:mwo~+ action bdtrw). 

1'ha balaaae of 1!a CbapW 15 ttuiett aatyses, WdoMq Clot 5.2 
ASMOS vmel overpe"eritadm an abort harm malym o(ptwtnlaed eves" 
to unify Cm rresponm to sat ft fuel Qkrma1 BMW MW to vat Wang" 
VOW ovap"tuts resin. Moat of dsue events tdtbar tomb In s roast or 
mutt is as st9WIkmttt champ In di=d ptrww. Sinot: tbae events aro oady 
analyzed for ft sbon rant mspottse, there is no dependency op do Ida 
tentpwatum air service wan waopuatn far the earm~gi~noej of lhms . 
evmm 

4) ATW8 Aaa*6 UFSAR Serdm ISJ 

7be ATWS analyds described In UFSAR Soa3oo 1SA Ia a beyond dmlgm 
basis event, A adym have bin pm1oeeub to show fluff wM the iratatlatlom 
of tbe'SLCS. ARI and ATWS RPT a<ysamt "am;xabk'A1WS ttetuhs 
could be obrdrmQ. GE pctforrwd moray of dies kmerk aWmlatiaus to 
NMS-242= In these cakuladom f3$ atsted "Due to f emcamaty low 
ptobab f of t occurrtmm of as 'ITS. tsaanind pm tao Wem and hidsl 
ocudhioms bare been wed is the artdyta a. That is cwxhttm with ft MW 
staff request.!' Tlemfoae, It Is not regrind to use a dwal o am laaue,n-rdne-for- 
the ATWS antdys& Hotinva. It can be cupllcWy sddreoaied as dkwsed 

' below. 

Draft power %ralt ATWS analysis bas been pafooraed fey LSalk. Tub 
wlysk assumed a urviee watery tcmpcr*ttmo of I OVF amI speak wppreuioo 
tool Woperstme of 

	

was calculae& A boumrNog asaeuttxnt would be 
to aarum that the peak shalom pool ftnperstom would hraeaaa by do * 

	

. 
amvatd of service water utnpaature hawse. TIardom� wish s 3'P irKmme 
to the suppreasloe pool mmpeaatwe, Me peak tanperature is not,eupot ud to 
exceed 208'F. wbkh is ft acc eptstae knit for analyses Was the SM to. 
arrow tba, decay ke ban the veael It Is expected that In the left to 
(aftm" pmk suppmvmomm pod tempmame Ia mftated)* both RHR bat 
ea,~ow"hu catld beAedd,to keep-sapprwsimt pea! tempaaura lufL 
w" nits cruMOt vWysiv results Isee compaasalory &Won below} Raasd an 
ft daatssiota "vs. the A?WS malysh is acceptable, with ekvated WW and 
sdvice wsw -- , m 
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The $Woo blackout malyds 

	

a la UPSAR Sew 13.9 is a 

	

a 
design balls evettt . Tub event soquim then m of the RHI beat accUagm to 
rc=ve the defray htat fen tire wpprudon pool. The Staion 81a 

	

eveg 
anaty* Is peaforwcd aswmbg a complete toms of AC for a faun bolt; period, 
Tat 0*nt .a"i"1s amuiwa opus" of the RCIC sadkw era HPCS systom, 
but wi*out Cediting Ow HPCS dkad m an altanme AC wwve. Podulaf 
a awvke water wovaatm of 103'F over the entire dwatioru of tire event watt 
not aipifscandy atfrct the peak oppruaion paolRdrywra am 
p 

	

cd In tWe even stmt no cooda k evaitable until alter AC powat k 
npored. The cffieot of Z0O*P arvlf want tee for da 
wwW be to dmp to raa at which dw wvaswm atat"ek f wy 
tiantadng the dyne to coon 
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As dfeouwed above, k is txpeewd that to ft long ttsm post occideM both 
RNR brat Ucbaow oi,imr awld be umd to "sappnadort pd 
tempmtwe pvt witbfa the wrmat "yals rowkL Waft shwdd 
eo"idcr th a eompemt=y acdoa Should the Wot tsmpaawm rice above 
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HX Tube Flow Other Side Flow Fouling Plugged Tubes re uired removed Mar in % Comments 
Reduced fouling of 0.0013 based on GL89-13 testing of 
RHR HXs . Highest fouling seen was 0.00105, including 

RHR Containment Cooling Mode Design Design 70% of design 5% 1 .63E+08 1 .72E+08 5.5 uncertainties 

Reduced fouling of 0.0013 based on GL89-13 testing of 
RHR HXs . Highest fouling seen was 0.00105, including 

RHR Shutdown Cooling Design Design 7W. of design 5% 4.16E+07 4.45E+07 7 .0 uncertainties . Q removed assumes 2 RHR trains 

VY01A Design Design 10% of design 0 5.17E+05 6.00E+05 16 .1 
no tubes plugged based on plant conditions, increased 
air side jouling 
no tubes plugged based on plant conditions, increased 

VY02A Design Design 10 ( °/a of design 0 6.46E+05 6.56E+05 1 .5 air side fouling 
no tubes plugged based on plant conditions, increased 

VY03A Design 90% of design 102% of design 0 7.22E+05 7.82E+05 8 .3 air side fouling 
no tubes plugged based on plant conditions, increased 

VY04A Design 90% of design 10 % of design 0 6.33E+05 6.91E+05 9 .2 air side fouling 
DG01A Design Design Design 0 8.60E+06 9.12E+06 6 .0 no tubes plugged based on plant conditions 
DG01 B Design Design ! Design 0 7.80E+06 8.05E+06 3 .2 no tubes plugged based on plant conditions 


