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STATEMENT OF PROBLEM/ABSTRACT

ERC WIGGINS

This calculation determines the cooling and heating loads and room conditions for the Control Building Main Control Room (MCR) and associated
rooms located at EL. 755.0, for normal and accident (LOCA) modes of operation.

The total cooling load for a given room is calcutated as a sum of the heat gained through transmission and the internal heat generated by people and
electrical devices (lighting, equipment, etc.).

The total heating load for a given room is calculated as a difference of the heat generated internally and the heat lost through transmission.

The purpose of Revision 014 is to address the relative humidity in MCR during outside abnormal condition and to update the applicability of Dual Unit
Operation by removing the UVAs.
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The purpose of Revision 013 is to update the applicability of Dual Unit Operation and to address the issues discussed in PER 207043.
Revision 013 adds an unverified assumption for Unit 2 only. The unverified assumption is discussed in Section 4.2 on page 13B.

Additional information on the purpose/abstract is shown on the previous revision ooveréheets.
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THIS CALCULATION DETERMINES THE COOLING AND HEATING LOADS AND ROOM CONDITIONS FOR
THE CONTROL BUILDING MAIN CONTROL ROOM (MCR) AND ASSOCIATED ROOMS LOCATED AT EL. 755.0,
FOR NORMAL AND ACCIDENT (LOCA) MODES OF OPERATION.

THE TOTAL COOLING LOAD FOR A GIVEN ROOM IS CALCULATED AS A SUM OF THE HEAT GAINED TROUGH
TRANSMISSION AND THE INTERNAL HEAT GENERATED BY PEOPLE AND ELECTRICAL DEVICES (LIGHTING,

THE TOTAL HEATING LOAD FOR A GIVEN ROOM IS CALCULATED AS A DIFFERENCE OF THE HEAT
GENERATED INTERNALLY AND THE HEAT LOST TROUGH TRANSMISSION.

AS IT STATED IN THE CONCLUSION, SECTION 9.0, ALL ROOMS SERVED BY THE MCR AIR HANDLING UNIT ARE
MAINTAINED AT OR BELOW THE DESIGN TEMPERATURE LIMITS SPECIFIED IN THE ENVIRONMENTAL DATA
DRAWINGS 47E235-SERIES. MCR ROOMS COOLING CAN BE MAINTAINED AT 70%_AND 78% DESIGN FLOW

RATE FOR NORMAL AND LOCA OPERATING CONDITIONS, RESPECTIVELY.
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REVISE CALCULATION TO CHANGE OUTSIDE WINTER DESIGN
TEMPERATURE TO 13 °F AND UPDATE EQUIPMENT LOADS TO
REFLECT REVISED ELECTRICAL LOADS. THIS REVISION ALSO USES

A 25% LOAD FACTOR FOR DETERMINING TEMPERATURES DURING
HEATING MODE (EXCEPT WHERE NOTED). DUE TO THE EXTENSIVE .
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TVAN CALCULATION RECORD OF REVISION

Title Cooling And Heating load analysis , Main Control Room HVAC

Revision
No.

DESCRIPTION OF REVISION

- Date _
“Approved

Revision 7 of this calculation documents the Heat load analysis and establish room
temperature condition due to replacement of the Emergency Response Facilities Data .
System (ERFDS) workstations in the Unit 1 Main Control Room (MCR) as well as the-
ERFDS workstations in the Technical Support Center (TSC) in support of DCN
M39931-A. The resultant room temperature changes in these areas due to sensible
load changes are insignificant and do not impact the environmental drawings. The
main control room HVAC system has adequate capacity to handle these load

changes. .~ : : :

- Pages Added : ~ 1C (cover sheet ) , 2E( revision log ), BE(IR Form).

Pages Deleted : None ’4 ﬂr,.z-mo

Pages Changed: = = 7,8, 9,14, 15, 18, 42, 44, 62, 64, 82,0 102, 104, 112,
: _ 113, 114, 1154 and 118. : :
‘This Revision log contains 2+ %Qrg%;?. ®

22

| Q/M/éé

Resol{féd a discrepanciy, wﬂ«h‘regards 40 normal MCR
pressurization flowrate, which®was discovered

during twe FSAR re-verification review.

P ages Addeds GF; 7A,. and AHachmen’f B (7 pages)

Pages Deleked: None. | |
Pages Changed:,2E 9, 14, 15, 22, and 30.
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TVAN CALCULATION RECORD OF REVISION

Title Cooling And Heating load Analysis , Control Building- Electrical Board '

EPn- 1CP-07 A5 RO)

as described below.

Revision 9 of this calculation documents the Heat load analysis and establishes room
temperature condition due to the replacement of Unit 1 Westinghouse Plant Process
Computer with an integrated Computer System (ICS) in support of DCN M39911-A.
The resultant room temperature ( NORMAL /LOCA) in MCR C-12 due to sensi

load changes is not affected and do not impact the environmental drawings and nfai
control room HVAC system has adequate capacity to handle these load changes.

Pages Added : 2F (Revision log ), 6G (IR Form).

Pages Deleted : None

Pages Changed: 1c,7,8,9, 14,15, 18, 42, 62, 82, 102, 112, 113, 114,115
and 118.

This Revision log contains 18 pages.

. !
Prepared by % date /- 16—9§
Checked by ' P date _ /1~/7"~ j?’

4

Rooms.
Revision DESCRIPTION OF REVISION Date
No. Approved
9 This Revision is a page replacement type revision. This Revision , Revision 9 is

IZ/7 /78
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TVAN CALCULATION RECORD OF REVISION

CALCULATION IDENTIFIER  EPM-LCP-072489 Page 2g

Title

COOLING AND HEATING LOAD ANALYSIS, MAIN CONTROL ROOM HVAC

Revision DESCRIPTION OF REVISION
No.
This calculation has been revised to reflect the changes in the electrical
10 equipment load presented in WBN EEB-MS-T109-0042, Revision 11 affecting

the Main Control Room. The degree of change in the electrical loads for the
above mentioned area was found to be less than 1 percent. The previous
electrical load for El. 755.0-C12 during normal and LOCA operation was
100,931 watts. The present calculated electrical load is 101,003 watts.
Therefore, the increase in load will have no impact on the results presented
in this calculation. Consequently, the numerical values in Revision 10 of this
calculation do not reflect the changes in the electrical loads presented in
WBN EEB-MS-T109-0042, Revision 11. The supporting DCN is D50301A.

Pages added: 1d, 2g, 6h
Pages Revised: 9, 14, 15 _ w
Pages deleted: None

Successor calculations were not reviewed as no input data
changes were made to this calculation.

Prepared By OA’%’\ Date 41 \se _
Checked By M" Date 4[26[&?0
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CALCULATION IDENTIFIER: EPM-LCP-072489 ] ' Page 2h

Title: COOLING AND HEATING LOAD ANALYSIS, MAIN CONTROL ROOM HVAC

Revision DESCRIPTION OF REVISION
No.
1" This calculation is performed in accordance with the requirements of NEDP-2 as a

result of the corrective action program PER 98-016345.
This revision corrects errors in the previous revisions of this calculation such as
rooms’ dimensions, coefficients of heat transfer, adjacent rooms’ temperatures, etc.

As a result of the numerous corrections, new cooling and heating loads for normal and
accident (LOCA) operating conditions are generated and evaluated.

e SAR Sections have been reviewed by ﬁ %M

Changes associated with this revision do not affect the SAR (Section 6.4).
Pages deleted: 5, 6, 6A to 6H, 7, 7A, 8, 118

Pages added: 1e, 2h, 13A, 16A, 18A, 23A, 26A, 34A, 38A, 41A, 43A, 44A, 50A, 52A, 54A,
S8A, 61A, 63A, T0A, 81A, 83A, 90A, 94A, 101A, 110A, Attachment C (4 pages) '

Pages revised: 19 to 22, 27, 28, 29
Pages replaced: 3, 4, 9, 11, 13 to 18, 23, 24, 30 to 116/ 17

Total number of pages in Rev.11: 164

Prepared by: _%M_ Date: _/"{(7-0/

L. Nicholson

Checked by:m‘g Date: ﬂ / 7/ 9/

M. Matani
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TVAN CALCULATION RECORD OF REVISION

CALCULATION IDENTIFIER:  EPM-LCP-072489 | Page 2i
Title: COOLING AND HEATING LOAD ANALYSIS, MAIN CONTROL ROOM HVAC
Revision DESCRIPTION OF REVISION
No.
12 This revision incorporates the actual electrical load from calculation M-D-Q-000-031-

2001-0065 which is based on the walkdown measured data. As a result of the utilizing
these reduced internal loads, new room cooling and heating loads and steady state
temperatures are generated for Normal and LOCA operating condition. '

Air flows were revised in this calculation to reflect measured plant values along with use
of the flow diagram.

This revision also evaluates at what minimum air flow MCR AHU can operate to maintain

room steady state temperatures below the design limits specified at the Environmental
Data Drawings 47E235-Series.

e SAR Sections have been reviewed by m

Changes associated with this revision do not affect the SAR (Section 9.4).
e Tech Specs have been revle\_Ned and determined not to be affected.
Pages deleted: 1a to 1e, 52A, 83A, 94A

Pages added: 2i, 29A, 42A, 62A, 118, Appendix A (28 pages), Appendix B (27 pages),
Attachment D (2 pages)

Pages revised: 10, 16A, 20, 21, 27
Pages replaced: 1, 3, 4, 9, 13, 13A, 15, 18, 18A, 22, 28, 29, 29A to 117

Total number of pages in Rev.12: 218 (1, 2, 2a to 2i, 3, 4, 9 to 118 including 13A, 16A,
18A, 23A, 26A, 29A, 34A, 38A, 41A, 42A, 43A, 44A, 50A, 54A, 58A, 61A, 62A, 63A, 7T0A,
81A, 90A, 101A and 110Agmﬂdixes (55 pages), Attachments (17 pages)

M Date: 5/7-'7/

Prepared by:
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NPG CALCULATION RECORD OF REVISION

CALCULATION IDENTIFIER EPMLCP072489 Page 2
Title COQLING AND HEATING LOAD ANALYSIS, MAIN CONTROL ROOM HVAC
Revision DESCRIPTION OF REVISION
No.
" 013 "Revision 013 of this calculation was created to update Unit 2 apphcablhty and to address issues presented in PER

207043. This calculation is applicable to Unit 2 based on the following:
*  Appendix C of this calculation was added to present calculation results for dual unit operatlon
e An unverified assumption has been added as part of this revision. The unverified assumption only applies to
“the Unit 2 portions of this calculation. Refer to section 4.2 of this calculation.for further information.

When review of Revision 12 was performed for Unit 2 apphcablhty the following needed to be changed for support of
both Units 1 and 2:

* Revision 12 utilizes calculation MDQ00003120010065 for electrical heat load values. The results of
calculation MDQO0003120010065 are applicable only for single unit operation. Calculation
MDQO00003120010065 is not being revised for dual unit operation. Revision 13 of EPMLCP072489 directly
utilizes design inputs to calculation MDQ00003120010065 for electrical heat load values. The design
inputs are specifically duat unit operation applicable revisions of calculatlons WBNEEBMSTI090022,
WBNEEBMSTI090058 and UVA 4:2.1..

A review of DCNs listed in the revision log prior to Revision 013 revealed no DCNs of impact to duel unit operation.

This revision also makes a correction to the heat loads used for Room 755-C1 for the purposes of the Single Unit
Operation heating load analysis. Previous revisions had erroneously transposed the heat loads for this room and had
also not corrected the heat loads for equipment that is mounted in the duct work. This had resulted in non-
conservative results for minimum room temperatures for this room. This issue is documented in PER 207043. Both
the Single Unit Operation (Section 9.4) and Dual Unit Operation (Appendix C) summaries conclude that the
Envnronmental Data Drawing for Room 755-C1 (Ref. 5.3.7) warrant revision.

This revision concludes that the Environmental Data Drawing for Room 755-03 (ref 5.3. 4) needs to be revised to
reflect higher temperatures in this room during Dual Unit Operation.

Affected engineering judgments and assumptions were reviewed and were revised as necessary to ensure adequacy.

Ultimate heat sink (UHS) temperature was not used as an input to the calculation analyses. Therefere. existing
calculation results will not be affected by changing the UHS technical specification temperature.

FSAR AND TECHNICAL SPECIFICATIONS HAVE BEEN REVIEWED AND ARE NOT AFFECTED BY THIS
REVISION OF THE CALCULATION.
1/soq

Pages Added: i1, i1, 21, 3a, 4a, 13B, 118A, Appendix C — Dual Unit Operatlon Analysns
Pages Revised: 9, 10, 14, 15, 18, 112, 116, 117, 118

Pages Replaced: 18A, 72—111 114, 115

Pages Deleted: none

Reviewer: Lien Nguyen

Total number of pages in this revisioh including Attachments: 153 + 28 (Appendix A) + 27 (Appendix B) + 103
(Appendix C) + 4 (Attachment A) + 7 (Attachment B) + 4 (Attachment C) + 2 (Attachment D) = 328 Pages -

This page added by Revision 013
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NPG CALCULATION RECORD OF REVISION

CALCULATION IDENTIFIER EPMLCP072489 Page 2K
Title COOLING AND HEATING LOAD ANALYSIS, MAIN CONTROL ROOM HVAC
Revision DESCRIPTION OF REVISION
No.
014 Revision 014 of this calculation was created to update the applicability of Dual Unit Operation by
removing the UVAs and to address the relative humidity in MCR during outside abnormal condition (See
Appendix D).

The predecessor electrical heat load calculation WBNEEBMSTI090042 R20 was issued. The total heat
load for MCR (EL.755 - C12) is 136,598 watts, which is bounded by the value (148,032 watts) used in
Revision 013. The results in this calculation are conservative. Thus, no change needs to be made in this
revision and the UVA listed in Section 4.2.1 of Revision 013 was removed.

Existing design margins are not adversely affected by this revision; therefore, existing design mputs and
previously made engineering judgments and assumptlons are not invalidated.

The effect of Unit 2/dual unit operation on Unit 1 margins has been reviewed with no impact.

Successor calculations have been reviewed and the successor calculation WBNAPS4004 needs to be
revised to reflect the minimum relative humidity for abnormal condition.

Ultimate heat sink (UHS) temperature was not used as an input to the calculation analyses. Therefore,
existing calculation results will not be affected by changing the UHS technical specification temperature.

FSAR AND TECHNICAL SPECIFICATIONS HAVE BEEN REVIEWED AND ARE NOT AFFECTED BY
. THIS REVISION OF THE CALCULATION.

Reviewer: ML__%_B/ 20t
Jay Karnik
Pages Added: iv1,iii1, 2K, 3b, Appendix D (2 pages)
Pages Revised: 9
Pages Replaced: None
Pages Deleted: 13B

Total number of pages in this revision including Attachments: 156 + 28 (Appendix A) + 27 (Appendix B) +
103 (Appendix C) + 3 (Appendix D) + 4 (Attachment A) + 7 (Attachment B) + 4 (Attachment C) + 2
(Attachment D) = 334 Pages

This page added by Revision 014

TVA 40709 [10-2008] Page 1 of 1 NEDP-2-2 [10-20-2008]
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Page 3

TVAN CALCULATION VERIFICATION FORM

Calculation Identifier EPM-LCP-072489

Revision 12

Y]

3. Qualification Test

Comments:

Method of design veriﬁcatibn used:
1. Design Review / _
: . CYlulpz
2. Alternate Calculation O Verifier : Date: __
O i

This calculation has been reviewed for the changes described in the Revision Log for Rev.12. The

subject calculation at the revision level noted above has been found to be technically adequate in that

computations, judgments, assumptions and logic are in accordance with generally accepted

methodologies.

This calculation is technically adequate for this revision in its format and content.

Design Verification Form associated with the previous revision can be retrieved from RIMS.

The review has been done in accordance with the Appendix G of NEDP-2..

THIS PAGE REPLACED BY REV. 12
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NPG CALCULATION VERIFICATION FORM

Calculation Identifier EPMLCP072489 " Revision 013

Method of verification used:

1. Design Review X

2. Alternate - d - Verifier Chad M. Grennor  Date
Calculation Uy w/gloq

3. Qualification Test gl — ~ |

Comments: '

The justification and explanations of Unit 2 apphcabmty were reviewed and determined to be adequate.
The resolution of PER 207043 is adequately discussed and is technically accurate.

References were added as necessary in Section 5.0.

CCRIS is current and correct with the changes made by this revision.

Revision. 013 of this calculation adequately addresses Uriit 2 applicability and PER 207043. Appendix C, added by
Revision 013, adequately presents a detailed dual unit operation room temperature analysis. '

This page added by Revision 013.

TVA 40533 [10-2008] _ ’ Page 1 of 1 NEDP-2-4 [10-20-2008)
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NPG CALCULATION VERIFICATION FORM

Calculation ldentifier EPMLCP072489 Revision 014

Method of verification used:

1. Design Review X

2. Alternate - | Verifier Dinesh Naik Date 8/4/2011
_Calculation

el oy W

3. Qualification Test O

Comments:
Add summary review and conclusions from EDPI 25402-3DP-G04G-00027 Exhibit B

The purpose of this Revision 014 is to address the relative humidity in MCR during outside
abnormal condition and to update the applicability of Dual Unit Operation by removing the
UVAs.

All references within the scope of this revision were reviewed and determined to be both
current and appropriate.

The calculation revision was reviewed for inputs. All inputs were found to be correct.
Administrative details were reviewed and no errors were identified.

This calculation contains no unverified assumptions.

No successor calculations were impacted by the changes made by this revision.

This page was added by Revision 014
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Page 4a

NPG COMPUTER INPUT FILE
STORAGE INFORMATION SHEET
Document EPMLCP072489 Rev. 013 ‘Plant. WBN
Subject: '

Cooling and Heating Load Analysis, Main Control Room HVAC, Dual Unit Operation Only

Electronic storage of the input files for this calculation is not required. Comments:

use.)

Input files for this calculation have been stored electronically and sufficient identifying information is
provided below for each input file. (Any retrieved file requires re-verification of its contents before

File Name
| Keyword/Problem Number
“Modification Date
Application
Plant Name
Document Identifier
Description:

File Name
Keyword/Problem Number
‘| Modification Date
' Application
Plant Name
Document Identifier
Description:

| File Keeper Storage / Retrieval System

EPMLCP072489Rev13_U1&U2.XLS
cooling loads

20091105

excel .

watts_bar

313149 : :

MCR HVAC System dual unit cooling/heating load analysis

EPMLCP072489Rev13_U1Only.XLS
cooling loads

20091105

excel

watts_bar -

313150 _

MCR HVAC System U1 only fixed PER 207043

O] Microfiche/eFiche

TVA 40535 [10-2008]
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Subject: COOLING AND HEATING LOAD ANALYSIS, Prepared By: Z2% Date: 3%02.
MAIN CONTROL ROOM HVAC Checked By: ate: 2~
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EBASCO SERVICES INCORPORATED

{4 BYR.VARANO AV _ DATE_ i124/93 SHEET _10
R4 CHKD. BY_A.STEPANIAN kﬁ;/ DATE ll/ $0/%

CLIENT:_TENNESSEE VALLEY AUTHORITY, WATTS BAR NUCLEAR PLANT

BRANCH/PROJECT IDENTIFIERS:_WBN-31-D EMP-LCP-072489, MEB-WBN-31

SUBJECT: N HEATIN AD ANALYSIS, MAIN CONTROL ROOM HVA

1.0 PURPOSE

S .«5\1 wit oferadi on

THE PURPOSE OF THIS CALCULATION IS TO DETERMINE THE COOLING AND HEATING LOAD
IN THE MAIN CONTROL ROOM AND ASSOCIATED ROOMS OF THE CONTROL BUILDING EL 755.0. THE
ROOM CONDITIONS FOR EACH INDIVIDUAL ROOM OF EL 755.0 OF THE CONTROL BUILDING WILL ALSO
BE DETERMINED. THE RESULTS WILL BE USED TO ANALYZE THE HVAC EQUIPMENT PERFORMANCE
AND ADEQUACY.

I.U ADDITION , THIS CAALCULATION AASD DEFW&'s YN /7
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TVAN CALCULATION SHEET

Calculation Identifier: EPM-LCP-072489

Rev.: 11

Plant: WBN/1 & 2

Page: _//

Subject: COOLING AND HEATING LOAD ANALYSIS,
MAIN CONTROL ROOM HVAC

Prepared By: L&% Date: lﬂ?ﬂ/
Checked By: 4% Date: /76 -0/

——

2.0 CRITERIA

THE CONTROL BUILDING HVAC SYSTEM IS DESIGNED TO MAINTAIN THE TEMPERATURE AND
HUMIDITY IN THE BUILDING FOR PERSONNEL COMFORT, FOR PROTECTION AND OPERATION
OF PLANT CONTROLS, AND TO PROVIDE SAFE, UNINTERRUPTED OCCUPANCY OF THE MAIN
ALL SPACES OF THE MAIN CONTROL ROOM
HABITABILITY ZONE MUST BE MAINTAINED BETWEEN THE TEMPERATURES LISTED BELOW.
RELATIVE HUMIDITY OF THE MAIN CONTROL BUILDING HABITABILITY ZONE SHOULD BE
MAINTAINED WITHIN THE GUIDLINES LISTED BELOW, REF. 5.3.3, 5.3.4 & 5.3.7.

CONTROL ROOM HABITABILITY ZONE.

ROOM REF. NORMAL LOCA
TEMP RH TEMP RH
NAME El. & No. °F DB - % °F DB %
MECH EQUP RM 755 - C1 537 64 to 86 29to 70 63 to 91 NA
CORRIDOR 755-C3 53.4 65 to 93 27 to 60 57 to 98
LOCKER ROOM 755 - Cé 53.4 65 to 93 27 to 60 58 to 98
MAIN CNTRL RM 755 - C12 533 75 to 80 40 to 60 75 to B2
RELAY ROOM 755 - C13 53.3 75 to 80 40 to 60 67to 79 .
CORRIDOR .755 -C15 5.3.4 65 to 93 27 to 60 58 to 96 v

THIS PAGE REPLACED BY REV.11 .
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EBASCO SERVICES INCORPORATED

RA evRvARanO #V DATE_/1/29/93 SHEET _12__
QA CHKD. BY_A.STEPANIAN W DATE ll!%/% |

CLIENT:___TENNESSEE VALLEY AUTHORITY, WATTS BAR NUCLEAR PLANT

BRANCH/PROJECT IDENTIFIERS:__WBN-31-D05 EMP-LCP-072489, MEB-WBN-31 _

SUBJECT: LI HEATIN AD ANALYSIS, MAIN CONTR M H

3.0 - APPLICABLE CODES AND STANDARDS
THERE ARE NO APPLICABLE CODES OR STANDARDS




: TVAN CALCULATION SHEET

Calculation Identifier: EPM-LCP-072489 Rev.: 12 | Plant: WBN /1 & 2 | Page: /3

Subject: COOLING AND HEATING LOAD ANALYSIS, Prepared By: L2% _Date: 12/ €/o
MAIN CONTROL ROOM HVAC Checked By: Date: 3

4.0 ASSUMPTIONS
4.1 Justified Assumptions

4.1.1 Infiltration load will not be considered.
TECHNICAL JUSTIFICATION: Control Building Rooms are pressurized to prevent infiltration
of contaminated air from surrounding rooms. Therefore, the possibilities of infiltration is '
minimal and it will not be considered.

412 For calculation purposes the latitude used for the Watts Bar Nuclear (WBNP) Plant will:be 32°.
TECHNICAL JUSTIFICATION: Per reference 5.7, page 24.13 the latitudes of cities in TN
is 35°. However, per ASHRAE Handbook of Fundamentals (Ref. 5.7) closest latitude is R12
32° for data on solar effects. Use of 32° latitude is conservative (i.e. provides more heat).

413 AHU flow rates : : :
TECHNICAL JUSTIFICATION: The design air flow data specified per ref. 5.2.1 have +10%
margin as stated in General Engineering Specification G-37.

For conservatism, a (-10%) margin, i.e. 90% flow rate, was analyzed to obtain AHUs’ total
cooling loads, and a (+10%) margin, i.e. 110% flow rate, was analyzed to obtain total

heating loads.

Measured flow rates for rooms C4 to C10 (data in parentheses per ref. 5.2.1) are higher than
design flow rates. These rates were not considered for the heating (normal & LOCA)
conditions since they’ll generate less conservative results in relation to the projected rooms’
temperatures. _

100% design flow rates are depicted at DIAGRAM 1 to 4 on pg. 30 & 31. Notes on pg. 30
& 31 provide an additional information how the balanced fiow rates have been used in R12
this calculation.

414 Not Used

THIS PAGE REPLACED BY REV.12




‘TVAN CALCULATION SHEET

Calculation Identifier: EPM-LCP-072489 Rev.: 12 | Plant: WBN /1 & 2 | Page: /34
Subject: COOLING AND HEATING LOAD ANALYSIS, Prepared By: ZZ% Date: Iﬁ((p]
MAIN CONTROL ROOM HVAC Checked By: -——Pate: _>K]s2—

4.0 ASSUMPTIONS
4.1 Justified Assumptions (cont'd)

4.1.5.Heating & Cooling Load Evaluation.

' TECHNICAL JUSTIFICATION: Non-safety related equipment is not considered operational
during LOCA. Thus, duct heaters will not be operable during LOCA heating, and steam
humidifiers also are not operable during LOCA heating and cooling. Also cohservatively,
during winter condition (normal & LOCA heating operations), heat load from people and
lighting is not considered, and only 25%" of the generated equipment heat is taken into
account.

Also see Notes on pages 18 & 18A. ' R12

4.1.6 LOCA Temperature in Turbine Building .
TECHNICAL JUSTIFICATION: Equipment in the Turbine Building is non-safety related, thus
LOCA temperature is not specified in the Turbine Building rooms (ref. 5.3.5 & 5.3.6).
Conservatively, used abnormal temperatures for LOCA cooling & heating conditions.

4.1.7 G - Line Wall between Auxiliary Building & Control Building (North wall)
TECHNICAL JUSTIFICATION: G - Line wall is 36” thick up to elevation 765.17” and then
gradually increases to 60" thickness (ref. 5.1.15). For the calculation purposes the entire wall
height was considered as 36" thick. It is conservative for the establishing transmission
cooling loads. The impact on the transmission heating load is insignificant; use of the lower
U-factor (for the thicker wall) can reduce room temperature by less than 0.2°F.

4.1.8 LOCA Minimum Temperature _
TECHNICAL JUSTIFICATION: For adjacent auxiliary and turbine building rooms use R12

normal minimum temperatures when LOCA minimum temperatures were not identified
in EDD 47E235-Series drawings.

M Except mechanical equipment, main control and relay rooms; see Note in italic font on pg. 19

THIS PAGE REPLACED BY REV.12




TVAN CALCULATION SHEET

Calculation Identifier: EPM-LCP-072489

Rev.: 11

Plant: WBN/1 & 2

Page: /4"

MAIN CONTROL ROOM HVAC

Subject: COOLING AND HEATING LOAD ANALYSIS,

Prepared By: £2% Date: ///2/¢0/
Checked By: 47X Date: (160!

5.0 REFERENCES

5.1 TVA CIVIL DRAWING (ARCHITECHTURAL, CONCRETE, etc.)

5.1.1 46W402 - 2 RK
5.1.246W402 - 3RB RE
5.1.3 46W404 - T RF
5.1.446W411 RF
5.1.5 46W404 - 6 RC
5.1.6 46W402 - 9 RB
5.1.7 46W404 - 8 RD
5.1.8 46W454 - 4 RW
5.1.9 46W454 - 5 RU
5.1.10 46W405 - 4 RC
5.1.11 46W405 - 5 RC
5.1.12 41N483 - 3 RF
5.1.13 48N1322 -1 RE
5.1.14 41N481 - 1 RC
5.1.15 41N473 - 1 RF
5.0l F5w4l6-3 RL

5.2 TVA FLOW DIAGRAMS
5.2.1 1-47W866 - 4 R3¢6- R34

5.3 TVA ENVIRONMENTAL DATA
5.3.1 47E235 - 00 R5
5.3.247E235 - 07 R5
5.3.3 47E235 - 16 R4
5.3.447E235-18 R6
5.3.5 47TE235 - 21 R4
5.3.6 47TE235 - 22 R4
5.3.747E235-24 R5
5.3.8 47E235 - 25 R4
5.3.9 47E235 - 36 R4

~ 5.4 TVA DUCT LAYOUT DRAWINGS
5.4.1 4TW930 - 2 RP
5.4.2 47W930 - 3 RP

THIS PAGE REPLACED BY REV.11
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TVAN CALCULATION SHEET

Calculation Identifier: EPM-LCP-072489 Rev.: 12 | Plant: WBN /1 & 2 | Page: /&
Subject: COOLING AND HEATING LOAD ANALYSIS, Prepared By;ﬁ%])ate: o/
' MAIN CONTROL ROOM HVAC Checked By: ate:

5.0 REFERENCES (cont'd)

5.5 TVA DCNs
5.5.1 P-02641-B, “Plaster Ceilings in the Control Building Operators’ Quarters”
5.5.2 Not used
5.5.3 P-04907-B, “Kitchen and Locker Room Revised Area”
5.5.4 M-11410-A, “Upgrade Technical Support Center Data System”

Pol
Ris ot
5.6 TVA SYSTEM DESCRIPTION N3-30CB-4002-R8; “CONTROL BUILDING HVAC SYSTEM” |R12 G004
o wjalot
5.7 ASHRAE FUNDAMENTALS, 1985 Edition.
5.8 CALCULATIONS
5.8.1 EPM-JTB-061289 R1, “Heat Transmission Coefficients” ,
5.8.2 WBN-EEB-MS-TI09-0022 R10, “Electrical Heat Generation in the Control ...”
5.8.3 WBN-EEB-MS-TI09-0042 R11, “Electrical Heat Generation in the Control...”
5.8.4 WBN-EEB-MS-TI09-0058 R6, “Electrical Heat Generation in the Control...”
5.8.5 EPM-LCP-090889 R7, “HVAC Performance Adequacy for the MCR”
5.8.6 EPM-GDU-041593 R15, “ Brake Horsepower Analysis for Safety-Related...” _
o B e S e e Sy b

Contol ﬁull)}nj on El 692077080, ond 7550
5.9 VENDOR DRAWINGS

5.9.1 DWG. A-75-197 “Damper”, Contract 76K35-83153-2 ™\
5.9.2 DWG. 6966-1741 “Steam Generator”, Contract 75K35-83121
5.9.3 DWG. T-75-144 “Air Handling Unit”, Contract 76K35-83153-2

5.10 M-D-Q-000-031-2001-0065 RO, “Cooling Load Analysis for Rooms Served by Main Control
Room and Electrical Board Room HVAC System” 6111 Unitq oferaﬁm 6119 ?\,p'qSes) R12

5.11 IE NOTICE 92-032 WITH TVA RESPONSE (ATTACHMENT A)

5.12 AIR BALANCE TEST PROCEDURE AB-031P-01 (ATTACHMENT B)
T § 559 WEN-EEh Ms-TroT- 00 RG ) Aleyiricd Hout Churstion T et bl )
6“5\‘”"1 on EL 672 (cujcu)/mo(c.\)) 755.0(CR,C3 €5,CT LT, @ aM, I, el

¥ Povision 10 of WO -GER-MS-TEOI- 000D 5 ¢ t Usit 4 oparchionign RS,
\ gﬁ\rfbss.‘w {3 ot ngr@%—m-nm ~20) % ?é am\i;r val unit gnrw#dﬂq rl]rf‘fm
Arision b af Lobw-EeB-MsTI9- 056 s refaded for vatd oprabion oy purpses.
fevcsion T of w§Nn-GLR -Mg-TF 4 -025K 15 o dod For dunk ont a‘wraJﬁM furpdes §
THIS PAGE REPLACED BY REV.12




| | TVAN CALCULATION SHEET

Calculation Identifier: EPM-LCP-072489 Rev.: 11 | Plant: WBN /1 & 2 [Page: /b
Subject: COOLING AND HEATING LOAD ANALYSIS, Prepared By: £2% Date: '[Q{l[
MAIN CONTROL ROOM HVAC Checked By: 4% Date: /~16-0/

6.0 DESIGN INPUT DATA

6.1 AMBIENT ENVIRONMENTAL DESIGN CONDITIONS
'SUMMER 95°F DB, 74°F WB (Ref. 5.7, Chapter 24, Table 1)
WINTER 13°F DB (Ref. 5.3.8)

6.2 “U” FACTORS ARE TAKEN FROM REF. 5.8.1 EXCEPT AS NOTED.

The following abbreviations for the wall / floor surfaces are used in Section 7.0 of this calculation:

C - concrete GB - gypsum board
Cl - concrete internal CRP - carpet
CE - concrete external PL - plaster
TC -tiled concrete RMW - reinforced masonry wall

The Table below provides section numbers for U-factors extracted from reference 5.8.1 or page numbers -
for U-factors (suspended ceiling, plaster walls, etc.) calculated in Section 7.0 of this calculation.

COOLING LOAD

ROOM WALL FLOOR CEILING
TYPE U REF. TYPE | U REF. TYPE | U [ REF.
C1 0.735 6.3 L i :
c2 R 18" TC 0.369 . SINGLE GB
c3 18" TC 0.369 PG.25 | SAND PLASTER
8" TC 0.524 6.9
C4,C6 18" TC 0.369 PG.25
""" 8TC - 0.524 6.9
c5 8" RMW 0.455 6.7 g TC 0.524 PG.25 | FIRE RATED GB 0.338 6.12.8
€9, C10 8" RMW 0.455 8" CRP 0.324 6.8.1 SAND PLASTER 0503 | 6.121
C12 8" CRP 0.324 6.8.1 PLASTIC 0.800 .
c13 18" TC 0.369 PG.25 SECOND TIER
8" TC 0.524 6.9 %" & 5/8" GB 0448 [ PG.26
MCR Plen. “] LUMIN. PLASTIC 0.800 . T : i
C14 GLASS* | 0810 | 6.3 18" CRP 0.257 6.8.2 ACOUSTIC TILE
C15 i : 8" TC 0.524 6.9 SAND PLASTER
€16, C18 2-5/8" GB 18" CRP 0.257 6.82 |
cig 2-5/8" GB
W. Stair R : SAND PLASTER ]
E. Stair 8" RMW SAND PLASTER 0730 | 6.12.1
_________ %" & 5/8" GB
E. Attic 1
E. Attic 2 SAND PLASTER 0.730
E. Attic 3 SAND PLASTER 0.730 6.12.1
W. Attic 1 METAL | 0735 | 63 SAND PLASTER | 0.503/0.730 | 6.12.1
FIRE RATED GB | 0.338/0.427 | 6.12.8
W. Attic 2 SINGLE GB 0.417 6.12.2
W. Attic 3 SAND PLASTER 0.730 6.12.1

* & ™ - see next page

THIS PAGE REPLACED BY REV.11




TVAN CALCULATION SHEET

Calculation Identifier;: EPM-LCP-072489 Rev.: 11 | Plant; WBN /1 & 2 | Page: 164
Subject: COOLING AND HEATING LOAD ANALYSIS, Prepared By: £Z% Date: _{//3/o
MAIN CONTROL ROOM HVAC Checked By: 4 Date: 1-16-01

6.0 DESIGN INPUT DATA (cont'd) -

6.2 “U” FACTORS (cont'd)

HEATING LOAD

ROOM WALL FLOOR CEILING
TYPE U TYPE | U | REF. TYPE | U [ REF.
C1 :
Cc2 18" TC 0.300 PG.25 SINGLE GB )
c3 18" TC 0.300 PG.25 SAND PLASTER 0.730
8" TC 0.395 69 [ :
C4,C6 18" TC 0.300 PG.25 FIRERATEDGB | 0427 | 6.128
8 TC 0.395 6.9 i :
C5 8" TC 0.395 PG.25 | 427 6.12.8
C9, C10 8" CRP 0.270 6.8.1 SAND PLASTER 0.730 - 6.121
c12 i 8" CRP 0.270 6.8.1 PLASTIC 0.800 *
c13 2-58"GB | 0403 | PG.26A 18" TC 0.300 PG.25 SECOND TIER
8" RMW . 8" TC 0.395 6.9 % &5/8°GB | 0351 | PG.26
MCR Plen. LUMIN. PLASTIC 0.800 .
c14 18" CRP 0.222 ACOUSTIC TILE 0.415 6.12.3
c15 8" TC 0.395 SAND PLASTER 0.730 6.12.1
C16, C18 18" CRP 0222 | 682 [uiiiisins el mnannnan il
c19 18" TC 0.300
8T
TR e e O SAND PLASTER 0.730
E. Stair - SAND PLASTER 0.730
%" 8 5/8" GB
E. Attic 1 ACOUSTIC TILE 0.415 6.12.3
E. Attic 2 SAND PLASTER 0.730 6.12.1
E. Attic 3 SAND PLASTER 0.730 6.12.1
W. Attic 1 SAND PLASTER 0.730 6.12.4
FIRE RATED GB 0.427 6.12.8
W. Attic 2 SINGLE GB 0.562 6.12.2
W. Attic 3 SAND PLASTER 0.730 6.12.1

* Conservatively, used U-factor for plastic dome; Ref. 5.7, Chapter 27, Table 13 Part B & Table 42
** For room C18 also

6.3 ROOF, CEILING, WALL AND FLOOR AREAS ARE TAKEN FROM REF. 5.1.1 THROUGH 5.1.14.

6.4 FLOW RATES ARE TAKEN FROM REF. 5.2.1 AND SHOWN SCHEMATICALLY ON PAGES 30
AND 31.

6.5 ELECTRICAL LOADS FROM EQUIPMENT AND LIGHTING ARE TAKEN FROM REF. 5.8.2, 5.8.3,

SdNE 5.8, MMARIZED ON PG. 18 & 18A. '
f?é;mk.m : | RIZ

6.6 HEAT GAIN FROM PEOPLE (PER PERSON) PER REF. 5.7 AND 5.11:
FOR ALL ROOMS (EXCEPT TECHNICAL SUPPORT CENTER):
250 BTU/HR (SENSIBLE) 200 BTU/HR (LATENT)
FOR TECHNICAL SUPPORT CENTER, NRC OFFicE AND LonF. koom (Cle):  |FRiz
315 BTU/HR (SENSIBLE) 325 BTU/HR (LATENT) |

6.7 2 WATTS/FT’ IS USED FOR STAIRWELL LIGHTING.

THIS PAGE ADDED BY REV.11




TVAN CALCULATION SHEET

Calculation Identifier: EPM-LCP-072489

Rev.: 11

Plant: WBN/1 &2

Page: 17

MAIN CONTROL ROOM HVAC

Subject: COOLING AND HEATING LOAD ANALYSIS,

Prepared By: £2%
Checked By: 9%

Date: //13/01

Date: /-/é-0/

6.0 DESIGN INPUT DATA (cont'd)

6.8 COOLING
DESIGN ROOM TEMPERATURE IN THE ADJAICENT ROOMS
ROOM TEMPERATURE, °F DB REFERENCE
NAME EL. & No. NORMAL LOCA
SPREADING ROOM 729.0 -C1 95 116 5.3.8
TURBINE ROOM 755.0 - T1 110 120" 5.3.6
TURBINE ROOM 708.0 - T4 110 120* 5.3.8
SHUTDOWN BR 1B & 2A 767.0 - A5 & A21 85 104 5.3.2
BATTERY ROOMS 757.0 - A25 & A27 80 104 532
AUX. INSTR. ROOMS 767.0 - A3, A4 & A22 85 104 5.3.2
AUX. INSTR. ROOM 767.0 - A23 89 104 5.3.2
MECH. EQUIP. ROOM 757.0 - A1 85 104 53.2
* See Assumption 4.1.6.
6.9 HEATING
DESIGN ROOM TEMPERATURE IN THE ADJAICENT ROOMS
ROOM TEMPERATURE, °F DB REFERENCE
NAME EL. & No. NORMAL LOCA
SPREADING ROOM 729.0 - C1 60 60 5.3.8
TURBINE ROOM 7660 -T1 50 40* 5.3.5
TURBINE ROOM 708.0 - T1 50 40 5.3.6
SHUTDOWN BR 1B & 2A 757.0 - A5 & A21 75 75 53.2
BATTERY ROOMS 757.0 - A25 & A27 75 75 5.3.2
AUX. INSTR. ROOMS 757.0 - A3, A8 & A22 75 75 5.3.2
AUX. INSTR. ROOM 757.0 - A23 75 75 53.2
MECH. EQUIP. ROOM - 767.0 - A1 75 75 5.3.2

* See Assumption 4.1.6.

THIS PAGE REPLACED BY REV.11




Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 18
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: &% Date: 12/18/01 Checked by: 227 Date: 03/08/02

013

6.0 . DESIGN INPUT DATA (CONT'D)

6.10 ELECTRICAL LOAD - COOLING e W?K C for Qow ;“J iﬂ""’#% ew‘“’
hed ads

NUMBER of PEOPLE | ELECTRICAL LOAD

ROOM NUMBER & DESCRIPTION amenei b o (BTUINR) (Ref. 5.10) Y
"NORMAL | LOCA | NORMAL| LOCA
IMECHANICAL EQUIPMENT ROOM (C1) s e 32,002 32,002
WOMEN'S TOILET (C 2) : SE chEaa 992| 992
CORRIDOR (C 3) o 1,757 1,757
KITCHEN (C 4) 10 8,787 8,787
[MEN'S TOILET (€ 5) SRR 1,994 1,994
|LOoCKER RM & SHOWERS (C 6, C7 & C8) S t 464 484
|cONFERENCE ROOM (€ 9) R M 1,829 1,829
ISHIFT ENGINEER'S OFFICE (C 10) 2 2 4,502 4,502
MAIN CONTROL ROOM (C 12) 8 8 316,241 334,003
RELAY ROOM and DPSQ SHOP (C 13 & C20) BeSe 39,255 39,255

TECHNICAL SUPPORT CENTER (C 14) )
corRiDOR € 15)?
CONF. RM & TELEPHONE (C 156 & c17) @

HNRC OFFICES (€ 18 ©
CORRIDOR (C 19)
WEST STAIR c1 "
gAsT sTAIRC2 '

NOTES:

) SEE SECTION 6.7 FOR STAIR ELECTRICAL LOAD.

@ £OR CORRIDOR (ROOM C15) ELECTRICAL LOAD IS TAKEN FROM REF: 5.8.2: 86 WATTS (LIGHTING) AND 17.2 WATTS (EQUIPMENT).

®) TOTAL 40 PEOPLE IN THESE THREE ROOMS. SEE ATTACHMENT 1 AND SECTION 6.6.

“) ELECTRICAL LOAD FROM REF. 5.10 IS THE ACTUAL INTERNAL (LIGHTING, EQUIPMENT, ETC.) ELECTRICAL LOAD BASED ON THE MEASURED DATA. ko3

(o_‘,v\‘.'_co&\l $o Sivj\c crfu? o‘ero\"\‘m M‘v)

[ THIS PAGE REPLACED BY REV. 12 1




Calculation sheet

Document: EPMLCP072489

Rev.: 013

Plant: WBN / Units 1,2

Page: 18A

Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

6.0 DESIGN INPUT DATA (CONTD)

6.11 "~ ELECTRICAL LOAD - HEATING

(See Appendix C for Dual Unit Operation Electrical Heat Loads)

. ELECTRICAL DESIGN ACTUAL U] ELECTRICAL LOAD TO BE USED
ROOM NUMBER & Loap]uigHTINg V) EQUIPMENT . REF. | (Ref.5.10)] NORMAL| LOCA '
- |oescripTioN WATTS) | (watTs) [(BTUHR) ™ @®Tumr) | eTumR) | BTUMR)
MECHANICAL EQUIPMENT ROOM (C1) 1,462 4377] 14940 582 32002] 14940 13453 (Note 3)
WOMEN'S TOILET (C 2) 133 26 22| 584 of 0 (Note 5)
CORRIDOR (C 3) 1,180 236 201] 584 1,757 201 o (Note3&4)
KITCHEN (C 4) 627 125 107] 584 8,787) 107 0
“IMEN'S TOILET (C 5) 487 a7 s3] 584 1,984] 83 0
LOCKER RM & SHOWERS {(C 6, C7 & C8) 560 112 9] 6582 454] 96) 0
CONFERENCE ROOM (C 9) 564 113 96| 5.84 1,829] 96] 0
SHIFT ENGINEER'S OFFICE (C 10) 1,099 220 188 5.8.4 4,502 188 0
MAIN CONTROL ROOM (C 12) 54621] 101,003] 172362] 583 316,241] 172,362 172,362 (Note 3)
RELAY ROOM and DPSO SHOP (C 13 & C20) _ 3,658 20332] 34697] 582 39,255] 34,697]  34687]  (Note3)
TECHNICAL SUPPORT CENTER (C 14) 2,433 2.627) 2241 584 8.007] 2,241 2,241 (Note 3)
CORRIDOR (C 15) 86 0 of 582 0 0 (Note 5)
CONFERENCE RM & TELEPHONE (C 16 & C17) 634 127 108] 584 2,597 108 o]  (Note384)
NRC OFFICES (C 18) 396 79 67] 584 1,222 67 of |
CORRIDOR (C 19) 1,155 1,031 880] 584 2,361 880 a v
WEST STAIR C1 - R - | sectez 0 (Note 5)
|EAST STAIR C2 - - - Sect. 6.7 0 (Note 5)

| |GHTING LOAD IS NOT CONSIDERED; SEE ASSUMPTION 4.1.5,
@ TOTAL LOAD FOR ROOM C1, 50% OF EQUIPMENT LOAD FOR ROOMS C12 & C13, AND 25% OF EQUIPMENT LOAD FOR REMAINING ROOMS

AS STATED IN ASSUMPTION 4.1.5.
@

LOAD COMPARISON BETWEEN DESIGN (THEORETICAL) EQUIPMENT LOAD AND ACTUAL LOAD INDICATED THAT DESIGN EQUIPMENT LOAD IS

[

£013

SMALLER FOR ALL ROOMS. THEREFORE, USE OF DESIGN EQUIPMENT LOAD FOR IS CONSERVATIVE FOR NORMAL AND LOCA MODES FOR ALL ROOAS

@ MISC. EQUIPMENT LOAD WAS CONSIDERED AS 20% OF THE LIGHTING LOAD. SINCE LIGHTING LOAD IS 0", EQUIPMENT LOAD ="0" ALSO;

CONSERVATIVE.

@ CONSERVATIVELY, ELECTRICAL LOAD WAS CONSIDERED AS "0" FOR THIS ROOM.

® SEE NOTE 4, PG. 1.

This page replaced by Revision 013
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EBASCO SERVICES INCORPORATED

R BY_R.VARANO Q/ | DATE )/[21[473 SHEET _19
(U CHKD. BY A.STEPANIAN M/DATE ”/30/ % -

CLIENT:___TENNESSEE VALLEY AUTHORITY, WATTS BAR NUCLEAR PLANT

BRANCH/PROJECT IDENTIFIERS:__WBN-31-D EMP-LCP-072489, MEB-WBN-

SUBJECT: LIN EATING LOAD ANALYSIS, MAIN CONTROL ROOM HVA
| Rl By @pa DN e cmm Eﬁm—bcg 072 tgz
7.0 CALCULATION ‘i; Yafel SHEET .14

THE HEATING AND COOLING LOAD FOR THE MAIN CONTROL ROOM AND ASSOC_IATED ROOMS
OF THE CONTROL BUILDING EL 755.0 WILL BE CALCULATED FOR BOTH NORMAL AND ACCIDENT

(LOCA) MODES OF OPERATION. TWeNT

EL 755.0 OF THE CONTROL BUILDING CONSISTS OF N&NEIEGXI ROOMS, AND TWO | Rl!
STAIRWELLS. THE MAJORITY OF THE NORTH WALL BORDERS AGAINST THE AUXILIARY BUILDING,
THE SOUTH WALL BORDERS AGAINST THE TURBINE BUILDING. THE EAST AND WEST WALLS ALONG
WITH THE ROOF QRE EXPOSED TO OUTSIDE AMBIENT CONDITIONS. BELOW EL 755.0 IS THE
SPREADING ROOM . EXCEPT.FOR THE RELAY ROOM (755.0-C13)
AND THE MECHANICAL EQUIPMENT ROOM (755.0-C1), A SUSPENDED CEILING IS INSTALLED AT

VARIOUS ELEVATIONS THROUGHOUT EL 755.0. THIS DROP CEILING IS USED AS A RETURN AIR
PLENUM FOR THE MAIN CONTROL ROOM AND OTHER ROOMS ON EL 755.0. REF5.1.2,5.1.3, 5.1.5

_ TO DETERMINE THE TOTAL HEATING OR COOLING LOAD FOR A ROOM, THE HEAT
LOST/GAINED THROUGH TRANSMISSION AND THE HEAT.GAINED BY INTERNAL SOURCES MUST BE
INCLUDED. BOTH SENSIBLE AND LATENT -HEAT WILL BE CONSIDERED. SOURCES THAT EMIT HEAT
WILL ADD TO THE TOTAL COOLING LOAD. THE.TOTAL COOLING LOAD IS THE HEAT GAINED
THROUGH TRANSMISSION PLUS THE INTERNAL HEAT GAIN. THE TOTAL HEATING LOAD IS THE
INTERNAL HEAT GAIN LESS THE LOSSES THROUGH TRANSMISSION. IF THE INTERNAL HEAT GAIN IS
LARGER THAN THE TRANSMISSION LOSSES A POSITIVE HEATING LOAD WILL RESULT. WHEN
DETERMINING THE HEATING LOAD 25 % OF THE INTERNAL HEAT GENERATED BY EQUIPMENT WILL
BE TAKEN CREDIT FOR DURING NORMAL AND ACCIDENT (LOCA)} MODE. (EXCEPT FOR THE RELAY
ROOM AND MAIN CONTROL ROOM WHERE 50% IS USED AND THE MECHANICAL EQUIPMENT ROOM
WHERE 100% 1S USED). ALL NEEDED EQUIPMENT IN THE MECHANICAL EQUIPMENT ROOM MUST BE
RUNNING DURING ITS ASSOCIATED MODE OF OPERATION. HEAT GENERATED BY PEOPLE AND
LIGHTING WILL BE NEGLECTED IN THE HEATING LOAD ANALYSIS{se6 Asscemprion 4./.5°) | Rll

' THE CALCULATION METHOD FOR THE TRANSMISSION THROUGH THE ADJACENT WALLS,
FLOOR AND CEILING (ROOF) WILL BE TAKEN FROM ASHRAE, CHAPTERS 25 AND 26 REF 5.7.

Q=UxAxaT
AT =Ty -Ta
Q =UxAxCLTD
WHERE:

Q = HEAT FLOW RATE, BTU/HR

U = HEAT TRANSFER COEFFICIENT, BTU/HR FT2 °F

A = AREA, FT?

aT = TEMPERATURE DIFFERENCE, °F :

Ty = ADJACENT ROOM TEMPERATURE, °F Ta =Ts N Secrion 1.0 L ed
T. = ROOM TEMPERATURE, °F ~

CLTD = COOLING LOAD TEMPERATURE DIFFERENCE

NOTE: THE CLTD IS USED WHEN DETERMINING THE COOLING LOAD DUE TO TRANSMISSION
THROUGH A WALL, FLOOR OR CEILING THAT HAS ONE SURFACE EXPOSED TO
OUTSIDE CONDITIONS.
¥ AUD TURBINE BuikbiNs Room T1, &t 708.0" | Ril
. 2]

—




EBASCO SERVICES INCORPORATED

ﬂb( BYRVARANO RV oaTe___u/21/9%
Lk CHKD. BY A.STEPANIAN AM;_/ﬁAfE Ill '50'/77

CLIENT: __TENNESSEE VALLEY AUTHORITY, WATTS BAR NUCLEAR PLANT

BRANCH/PROJECT IDENTIFIERS: __WBN-31-D053, EMP-LCP-072489, MEB-WBN-31

SUBJECT:

7.0 CALCULATION (CONT’D)

Rz I "VINTERNAL SENSIBLE ANB-EATENT HEAT GENERATION FSOM EQUIPMENT AND LIGHTING 1S

FAKEN-FROMREFs 5.8.2 THROUGH 5.8.4. ./8 § /8.

o O REFSs OUGH 5.8.4. (55 o5~ /8 £ /8. A) | | U
ELECTRICAL LOADS ARE CONVERTED FROM WATTS TO BTU/HR

- [1 WATT = 3.413 BTUHRI  IN CALCULATION SHEETS.
iz | Eeurnnon M-0-8-000-03(- 20010065 (ResP, S:10) spBeiFIES AeTzens INIERVAL
LOAD PASED ON THE /MEASURED DA . S foyo 18 § ISH PR BLETRICAC AOAD AAPNCATION,
ONCE THE TOTAL SENSIBLE AND LATENT, HEATING AND COOLING LOADS ARE CALCULATED
FOR BOTH MODES OF OPERATION THE ROOM CONDITIONS WILL BE DETERMINED.

FROM ASHRAE CHAPTER 26: ( £EF. 5.7)

SENSIBLE HEAT Q. = (1.08)(CEM)(aT)" R

LATENT HEAT Q, = (4840)(CFM)(aW)*

THEREFORE:
TR = Ts + Qs/(1-08)(CFM).
W = W, + Q, / (4840)(CFM)*

WHERE: :
Q; = SENSIBLE HEAT FLOW RATE, BTU/HR

Q, = LATENT HEAT FLOW RATE, BTU/HR

CFM® = SUPPLY AIR FLOW RATE, FT3/MIN

AT = TEMPERATURE DIFFERENCE, °F

aW = HUMIDITY RATIO DIFFERENCE, # MOIST / # DRY AIR

T, = ROOM TEMPERATURE, °F |

T, = SUPPLY AIR TEMPERATURE, °F

W, = ROOM HUMIDITY RATIO, # MOIST / # DRY AIR

W, = SUPPLY AIR HUMIDITY RATIO, # MOIST / # DRY AIR

1.08= DENSITY FhAcTon. @ 70°F, (60 24, x PA2, x Cp SV ) | il

DURING WINTER CONDITIONS THERE IS NO ADDITION OF LATENT HEAT SINCE THEHEAT LOAD :

FROM PEOPLE IS NOT CONSIDERED. IF THERE IS NO ADDITION OF LATENT HEAT, THE ROOM
HUMIDITY RATIO WILL BE EQUAL TO THE SUPPLY AIR HUMIDITY RATIO. (SEE SUPPLY AIR CONDITIONS

PAGE 29). .
. 62 (10 [o _
* FOR THIS CALCULATION 90% 'OF THE TOTAL FLOW RATE WILL BE USED BECAUSE OF THE

10 % ALLOWANCE FOR BALANCING( s&6& Asscmprion 4./, 3) -~ | RU




EBASCO SERVICES INCORPORATED | |
RA BY_R.VARANO ét/ ___DATE SHEET _21
(N cHKD. BY A.STEPANIAN A'W'T;/ DATE U!Z? M3

CLIENT: __TENNESSEE VALLEY AQTHQRITY, WATTS BAR NUCLEAR PLANT
BRANCH/PROJECT IDENTIFIERS: _WBN-31-D053, EMP-LCP-0724 -WBN-31

SUBJECT:

Y. o DATE )il
i iﬁm D}:Tﬁlaln!

WHEN CALCULATING ROOM TEMPERATURES, IF THE CALCULATED TEMPERATURE (TR) IS

- EQUAL TO THE ROOM TEMPERATURE WHICH THE TRANSMISSION LOAD WAS CALCULATED AT, THE

- CORRECT TEMPERATURE HAS BEEN DETERMINED. THIS WILL PRODUCE AN ACCURATE ROOM
TEMPERATURE (Tg) AND LOAD ANALYSIS.

THE TEMPERATURES T, WERE CALCULATED BY PERFORMING A HEAT BALANCE ON THE MAIN
CONTROL BUILDING ELEVATION 755.0. TEMPERATURE VALUES WERE DETERMINED FOR ALL ROOMS
AND THEN VERIFIED BY SUBSTITUING THE CALCULATED VALUE FOR T, (AS SHOWN IN THE
CALCULATION!.ON THE EXCEL SPREADSHEETS, P.p- 32 THRoust /Il ) SEE 2l
NoTE pELw.

HE&T/AWZG- wﬁq COMNDITIOALS .
EATED BY INDEPENDENT DUCT HEATERS (SEE PAGE 24,30-ANS-81). WHEN | RIZ

CALCULATING ROOM CONDITIONS DURING THE NORMAL MODE OF OPERATION, THEHEAT CAPACITY
INCREASE NEEDED TO-MAINTAIN THE ROOM TEMPERATURE AT 75°F WILL BE DETERMINED. THIS
WILL BE COMPARED TO THE CAPACITY INCREASE THE HEATER CAN PROVIDE. IF THE HEATER CAN
PROVIDE AN INCREASE EQUAL TO OR GREATER THAN WHAT IS NEEDED, THE HEATER WILL BE ABLE
TO MAINTAIN THE ROOM TEMPERATURE AT 75°F. SINCE THE DUCT HEATERS AND STEAM
HUMIDIFIERS ARE NOT SAFETY RELATED THEY WILL NOT BE OPERABLE DURING ACCIDENT .
CONDITIONS (LOCA). (558 Asscemprion 4.[.5)

(ssr AT 75’°r') l Ril

THE TEMPERATURE IN THE MAIN CONTROL ROOM IS CONTROLLED BY A THERMOSTATY _
LOCATED IN THE MCR. THIS ADJUSTS THE FACE AND BYPASS DAMPERS IN THE AHUs AND
CHANGES THE SUPPLY AIR TEMPERATURE LEAVING THE AHU. IF THE CALCULATED ROOM
TEMPERATURE (T,) IS LOWER THAN THAT CALLED FOR BY THE MCR THERMOSTAT FOR NORMAL AND
LOCA MODES, THE AHU’s FACE AND BYPASS DAMPERS WILL ADJUST TO BRING THE ROOM

. TEMPERATURE UP TO THE SETPOINT TEMPERATURE. THE DAMPERS BYPASS AIR AROUND THE
COILING COIL WHICH THEN MIXES WITH THE COOLED AIR AND SUPPLIES AIR. WHICH IS WARMER -
UNTIL THE DESIRED TEMPERATURE IS REACHED ¥ THIS RAISES THE SUPPLY AIR TEMPERATURE TO

ALL ROOMS SERVED BY THE MCR AHUs WW

#* See p.m $ 1l Poe DETALS

R

Note

The equilibrium is reached when the final room mixed"" temperature equals the mltlal room temperature
used to determine the transmission loads. This is an iterative process whereby the transmission room
temperatures are systematically adjusted to meet the previous run’s final room mixed room air
temperature. This process is continued until the transmission and final mixed room air temperatures are
within 0.1°F of each other.

1 . ,
m When room receives air from more than one source




TVAN CALCULATION SHEET

Calculation Identifier: EPM-LCP-072489

Rev.: 12

Plant: WBN/1 &2 | Page: 22

MAIN CONTROL ROOM HVAC

Subject: COOLING AND HEATING LOAD ANALYSIS,

Prepared By: £Z7% Date: /3/2//o
Checked By: _MDate: "

7.0 CALCULATION (CONT'D)

HEATING CONDITIONS (cont'd)

THE RETURN AIR TEMPERATURE CONDITIONS Te CAN BE DETERMINED BY CALCULATING
THE MIXED AIR TEMPERATURE OF THE AIR ENTERING THE AIR HANDLING UNIT. THE SUPPLY
AIR TEMPERATURE WILL BE SUCH THAT THE MAIN CONTROL ROOM IS MAINTAINED AT 75 °F
WHILE THE SUPPLY AIR TEMPERATURE Ts IS LESS THAN OR EQUAL TO THE SUM OF THE
RETURN AIR TEMPERATURE AND THE AIR HANDLING UNIT HEAT. THE DEVIATIONS OF THE
RETURN AIR TEMPERATURE FOR NORMAL AND LOCA MODES ARE SHOWN ON PAGE 23A. -

SUPPLY AND RETURN AIR

SEE PAGES 30 AND 31 FOR THE DIAGRAMS 1 TO 4 WHICH SPECIFY AIR FLOW PASSES AND |R12
RATES BASED ON THE 100% DESIGN FLOW (REF. 5.2.1).

HEAT GAIN FROM MOTORS

EMERGENCY PRESSURIZATION FAN:

(1 HP, DIRECT DRIVE VANE AXIAL, MOTOR AND EQUIPMENT ARE LOCATED IN THE AIR STREAM

Qpanany = 3,390 BTU/HR - REF. 5.6, 5.7, Chapter 26, Table 24)

Air flow rate = 711 cfm (ref. 5.2.1)

A Teanany =3,390/711/0.9/1.08 = 4.9 °F (cooling condition @ 90% capacity)

A Teanany =3,390/711/1.1/1.08 = 4.0 °F (heating condition @ 110% capacity)

THIS PAGE REPLACED BY REV.12




TVAN CALCULATION SHEET

Calculation Identifier; EPM-LCP-072489 Rev.: 11 | Plant: WBN/1 & 2 | Page: ZL
Subject: COOLING AND HEATING LOAD ANALYSIS, Prepared By: £Z% Date: /ft3{ol
MAIN CONTROL ROOM HVAC Checked By: 4% _Date: /-/6-p/

7.0 CALCULATION (CONT'D)
HEAT GAIN FROM MOTORS (cont'd)

AHU UNIT FAN:
(60 HPm, MOTOR AND EQUIPMENT ARE LOCATED IN THE AIR STREAM,;
Qran AHU = 172000 BTU/HR - REF. 5.8, 5.7, Chapter 26, Table 24)

Air flow rate = 36,000 cfm (ref. 5.2.1)
A Tran aqu = 172000 / 36000 / 0.9 / 1.08 = 4.9 °F (cooling condition @ 90% capacity)

A Tran aHu = 172000/ 36000/ 1.1 / 1.08 = 4.0 °F (heating condition @ 110% capacity)

EMERGENCY AIR CLEANUP UNIT FAN:
(10 HP, DIRECT DRIVEN VANE AXIAL, MOTOR AND EQUIPMENT ARE LOCATED IN THE AIR
STREAM; :

Qran cu = 29900 BTU/HR - REF. 5.6, 5.7, Chapter 26, Table 24)

Air flow rate = 4000 cfm (ref. 5.2.1)
A Trancu =29900/4000/0.9/1.08 = 7.7 °F (cooling condition @ 90% capacity)

A Tran cu = 29900/ 4000/ 1.1/ 1.08 = 6.3 °F (heating condition @ 110% capacity)

@ PER REF. 5.8.6, THE ACTUAL (TESTED) HORSEPOWER = 62.63 HP VERSA 69 BHP (60 HP
MOTOR WITH 1.15 SERVICE FACTOR)

QraN AHU = 62.63 X 2545 = 159343 BTU/HR < 172000 BTU/HR

THIS PAGE REPLACED BY REV.11




TVAN CALCULATION SHEET

Calculation Identifier: EPM-LCP-072489 Rev.: 11 | Plant: WBN /1 & 2 | Page: Z3A_
Subject: COOLING AND HEATING LOAD ANALYSIS, Prepared By: Z2% Date: ’Z/_2/_0/
MAIN CONTROL ROOM HVAC Checked By: %22 Date: /-/6-0/

7.0 CALCULATION (CONT’'D)

RETURN AIR TEMPERATURE (TrReTurN)
& TEMPERATURE ENTERING AIR HANDLING UNIT (Tg)

COOLING / NORMAL:
TO OBTAIN Tg, THE RETURN AIR FLOWS / TEMPERATURES ARE SUMMED AND DIVIDED BY THE
TOTAL FLOW (See Table, pg. 22):

TreTurn = [(Tmer PLENUM X 21290) + (Tcg X 270) + (Tc1o X 110) + (TeasT ATTic 1 X 2580)
+ (Tc19 X 260) + (Tcy3 x 7490) + (TwesT AtTIC 1 X 800)] / (32800)

Te = [(Toa x 3200) + (TreTurn X 32800)} / 36,000

TsuppLY AHU =P See page 29

HEATING / NORMAL:

TO OBTAIN Tg, THE RETURN AIR FLOWS / TEMPERATURES ARE SUMMED AND DIVIDED BY THE
TOTAL FLOW (See Table, pg. 22):

TreTurn = [(Tmcr PLENUM X 21290) + (Tcg X 270) + (Tcio X 110) + (TeasT ATTIC 1 X 2580)
+ (Tc1g X 260) + (Tcia X 7490) + (Twest atTic 1 X 800)] / (32800)

Te = [(Toan * x 3200) + (TreTurn X 32800))/ 36,000
TsuppLy AU < Te + ATFaN AHU

* ToaH is an outside air @ 60°F after the heater 0-HTR-31-421

HEATING & COOLING / LOCA:;
THE RETURN AIR DURING LOCA WILL BE ANALYZED BY COMBINING THE RETURN AIR FROM
THE EMERGENCY CLEANUP UNIT WITH THE RETURN AIR FROM THE ROOMS.

AT THE FIRST STEP, THE OUTSIDE (PRESSURIZED) IS COMBINED WITH AIR IN MECHANICAL

EQUIPMENT ROOM AND THEN PASSES THROUGH THE EMERGENCY CLEANUP UNIT. HEAT
ADDED BY THE FAN MOTORS IS ACCOUNTED FOR (Ref. 5.2.1):

Teu = [(Toa + ATpress Fan ) X 711) + (Tcq x 3289)] / 4000 + ATcu Fan
AT THE SECOND STEP, THE RETURN AIR FLOWS / TEMPERATURES FROM THE EMERGENCY

CLEANUP UNIT AND THE ROOMS (See Table, pg. 22) ARE SUMMED AND DIVIDED BY THE TOTAL
FLOW:

THIS PAGE ADDED BY REV.11




TVAN CALCULATION SHEET

Calculation Identifier: EPM-LCP-072489 Rev.: 11 | Plant: WBN /1 &2 | Page: 24
Subject: COOLING AND HEATING LOAD ANALYSIS, Prepared By: L% Date: I/ﬂv[
MAIN CONTROL ROOM HVAC Checked By: 4% Date: I-16-9/

7.0 CALCULATION (CONT'D)

RETURN AIR TEMPERATURE (TreTurN)
& TEMPERATURE ENTERING AIR HANDLING UNIT (Tg) (cont'd)

TreTurN = [(Tmcr PLENUM X 21290) + (Tce X 270) + (Tcio X 110) + (TeasT atTic 1 X 2580)
+ (Tc19 X 260) + (Teq3 x 7490)] / (32000)

Te = [(Tcu x 4000) + (TreTurn X 32000)) / 36,000
Heating LOCA: TsuppLy aHu < Te + ATran AHU

Cooling LOCA: TsuppLY AHU =2 See page 29

DUCT HEATERS

THERE ARE FIVE (5) DUCT HEATERS THAT SUPPLY THE ROOMS OF THE CONTROL BUILDING,
EL. 755.0 (REF. 5.2.1).

BASED ON THEIR RATED CAPACITIES (REF. 5.2.1), THE TEMPERATURE INCREASE OF THE AIR
PASSING THROUGH THESE HEATERS CALCULATED AS FOLLOWS:

ATpucT HEATER = (QueaTeR X 3413) / CFM / 1.08 / 1.1 (REF. 5.7)

where ATpucT HEATER = temperature rise, °F

Qnueater = heat supplied by heater, kWatts
CFM = air flow rate, cfm

3413 = conversion factor from kWatts to Btu/hr
1.08 = density factor

1.1 = 110% design flow

ROOM # HEATER THERMOSTAT TOTAL ATouCT HEATER »
CAPACITY, | SETTING (°F)/ | HEATER FLOW, oF
kW ROOM # CFM . :
O] @ Q@ @ (@ X3.413) /(D /1.08/1.1)

C13, C17,C17, C18, C20 25 75/C13 8230 8.7

C4*,C5,CB, C7, C8 10 75/C6 265 108.2

C9, C10 5 75/C10 600 24.0

c4* 5 75/C4 330 43.5

c14 10 75/ C14 1840 15.6

OUTSIDE AIR 144 60 8200 50.5

* 330 cfm through heater 0-HTR-031-099 and 110 cfm through heater 0-HTR-031-097.

THE SUPPLY AIR TEMPERATURE HEATED BY THE DUCT HEATER:
Troom suppLy = TsuppLy aHu + A TheATER

THIS PAGE REPLACED BY REV.11




‘EBASCO SERVICES INCORPORATED

Q4 evR.vaRano le/ DATE ///Ziés_ | | SHEET _25

A& CHKD. BY_A.STEPANIAN Mlﬂ;\i pATE__I! ’Wﬂ

CLIENT:_TENNESSEE VALLEY AUTHORITY, WATTS BAR NUCLEAR PLANT .

BRANCH/PROJECT IDENTIFIERS: _WBN-31-D053, EMP-LCP-072489, MEB-WBN-31

SUBJECT: Ll HEATING LOAD ANALY MAIN CONTR M HVA

7.0 CALCULATION {(CONT'D)

ADDITIONAL "U" FACTORS

18" CONCRETE WITH FLOOR TILE

[REF 6.1.1, 5.1.5 & 5.7]

UPWARD HEAT FLOW

(1) SURFACE RESISTANCE, R=0.61
(2) FLOOR TILE, R=0.05

(3) 18" CONCRETE, R=1.44

(4) METAL DECK, NEGLECT

(5) SURFACE RESISTANCE, R=0.61

Rrotae = 2.71 U = 1/ Ryora = 1/2.71 = 0.369 BTU/HR/FT2/°F

DOWNWARD HEAT FLOW

(1) SURFACE RESISTANCE, R=0.92
(2) FLOOR TILE, R=0.05

(3) 18" CONCRETE, R=1.44

{4) METAL DECK, NEGLECT

{5) SURFACE RESISTANCE, R=0.92

RTOTAL = 3-33 U =1 /RTOTAL = 1 /3-33 = 0.300 BTU,HR/FTzloF




EBASCO SERVICES INCORPORATED

Q& BYR.VARANO zy _oaTe_y/ 20/23 SHEET _26
Ak CHKD. BY_A.STEPANIAN A)FW\IA/ DATE lll";o ‘7“}")

"CLIENT:__TENNESSEE VALLEY AUTHORITY, WATTS BAR NUCLEAR PLANT

BRANCH/PROJECT IDENTIFIERS: __WBN-31-DQ53, EMP-LCP-072489, MEB-WBN-31

SUBJECT:_CQOLING & HEATING LOAD ANALYSIS, MAIN CONTROL ROOM HV

7.0 CALCULATION (CONT’D)

ADDITIONAL "U" FACTORS

(1/2)" + (5/8)" FIRE RATED GYPSUM BOARD

[REF 5.1.1, 5.1.5 & 5.7]

UPWARD HEAT FLOW

(1) SURFACE RESISTANCE, R=0.61
(2) (5/8)" GYPSUM BOARD, R=0.56
(3) (5 1/2)" METAL JOINT, NEGLECT
(4) (1/2)" GYPSUM BOARD, R=0.45
(5) SURFACE RESISTANCE, R=0.61

Rrotau = 2.23 U = 1/Ryora = 1/2.23 = 0.448 BTU/HR/FT?/°F

DOWNWARD HEAT FLOW

(1) SURFACE RESISTANCE, R=0.92
(2) (5/8)" GYPSUM BOARD, R=0.56
(3) (5 1/2)" METAL JOINT, NEGLECT
(4) (1/2)" GYPSUM BOARD, R=0.45
(5) SURFACE RESISTANCE, R=0.92

Rrota. = 2.85 U = 1 /Rygra = 1/2.85 = 0.351 BTU/HR/FT?/°F -




TVAN CALCULATION SHEET

Calculation Identifier: EPM-LCP-072489

Rev.: 11

Plant: WBN /1 & 2 | Page: 26A

MAIN CONTROL ROOM HVAC

Subject: COOLING AND HEATING LOAD ANALYSIS,

Prepared By: £2% Date: Iﬂl/
Checked By: 42 Date: [-16-p/

7.0 CALCULATIONS (CONT'D)

ADDITIONAL “U” FACTORS

INTERIOR WALL - 2 (5/8”) GYPSUM BOARDS

R = 0.68 (surface)

R = 0.56 (5/8" gypsum board)
R = negligible (5 2" metal joint)
R = 0.56 (5/8" gypsum board)-
R = 0.68 (surface)

©O®080e

RTOTAL =248

U =1/R = 0.403 BTU/HR/FT/°F

THIS PAGE ADDED BY REV.11
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CHECKED: . DATE g

EBASCO SERVICES INCORPORATED

@ BY R.VARANO &V DATE ”/2%/%3 SHEET _27

X cHKp. BY_A.STEPANIAN }(w’/\'\/ DATE ”(""_/ %5

CLIENT: _TENNESSEE VALLEY AUTHORITY, WATTS BAR NUCLEAR PLANT

BRANCH/PROJECT IDENTIFIERS: _WBN-31-D053, EMP-LCP-072489, MEB-WBN-31

SUBJECT: LING & HEATING LOAD ANALYSIS, MAIN CONTROL M HVA

7.0 CALCULATION (CONT'D)
COOLING LOAD TEMPERATURE DIFFERENCES (CLTD)

(A) CONCRETE ROOF WITH OR WITHOUT A SUSPENDED CEILIN [REF 5.1 & 5.7)
CLTDcon = [{CLTD + LMK + (78-T,) + (T, - 85)IF
CLTD = 29 °F (FOOTNOTE 4 OF TABLE 29 OF CHAPTER 26 REF 5.7)

LM = LATITUDE MONTH CORRECTION AT 35 °F LATITUDE IN JULY FOR HORIZONTAL SURFACES
{(VALUE FOR 32° LATITUDE IS USED) = AgssusmpPrion h (.2

Riz
WM =2 (Rer.5,7, Secrron 26 ,7R8c D ‘
K = COLOR ADJUSTMENT FACTOR = (1 + 0.5) /2 = 0.75 FOR MEDIUM COLOR
Tz = INDOOR DESIGN TEMPERATURE:(°F) -
To = AVERAGE OUTDOOR DESIGN TEMPERATURE o
= MAX TEMP - 1/2 DAILY RANGE = 106 (1/2)(22) = 85 °F _ |RIZ
5 £4 : :

F = CORRECTION FACTOR FOR A]TIC = 1.0 (NO ATTIC OR POSITIVE VENTILATION IN. AREAS WITH
ATTIC IN THE MCRHZ)

MAXO.A | CLTD LM K
TEMP (°F) CORRECTION COLOR T. /| T, L CLTD,
(°F) (°F) CoRRECTION |\(°F)| L4#Fi | F (°F)
106 29 2 075 e8| 95 [1.0] \ 48/
106 29 2 o075 | Wd | 95 [10] \a1/
106 29 2 @4 o075 ¥ [ o5 {10] oy

106 29 | _~3 fhu| o075 d [ 95 [10] &
106 291 2 Yy o1s g6 | o5 | 10] fd

106_1" 29 2 0.75 Jod | o5 10| [21\
06 | 29 | 0.75 fod | o5 10|/ 7\

2
106 | 29 2 075 |[108\| 95 [10]/ 3\
2

Lz

106 29 0.75 !110j‘ 95 | 1.0 / 1




| TVAN CALCULATION SHEET

Calculation Identifier: EPM-LCP-072489 Rev.: 12 | Plant: WBN /1 & 2 | Page: 28
Subject: COOLING AND HEATING LOAD ANALYSIS, Prepared By: 4Z7% ~Date: 12/ /oy
MAIN CONTROL ROOM HVAC Checked By:_#" Date: fZ—

7.0 CALCULATION (CONT’D)
COOLING LOAD TEMPERATURE DIFFERENCES (CLTD) (cont’d)

(B) CONCRETE WALLS - Wall Grade B

CLTDcorr = [ ( CLTD + LM) K + ( 78 - Tr ) + (T, - 85) ] f

where

CLTD¢orr = Cooling load temperature difference, °F

LM = Latitude - month correction, °F (see Table below)

K = Color adjustment, K = 0.83 (for medium color wall, Ref. 5.7, page 26.10, Note 2b)

t, = the average outside temperature on design day: (95°F - daily range / 2) = 95° - 22°/2 = 84°F,
(Ref. 5.7, pg. 26.11) '

(78 - Tr) = Indoor design temperature correction where Tr = indoor design temperature,
i.e. room temperature, °F

(t, - 85) = Outdoor design temperature correction where t, = average outside temperature
of design day, °F (t; = 84°F , see above)

f= 1, no attic or duct (Ref. 5.7, page 26.8, Table 5, Note e)

Surface CLTD (Max) @ 32° latitude " LM (month June)
Ref. 5.7, Section 26, Table 7 (wall) @ | Ref. 5.7, Section 26,Table 9
36" thick ¥ :
North wall 11.7
East wall 21.5

West wall 21.6

Notes:

™ See Assumption 4.1.2.

@ The review of data in the Attachment D and Table 7 of ASHRAE (Ref. 5.7, Chapter 26) concluded that in
order to generate more realistic CLTD corrections, 24 hour average (mean) CLTD values will be used for
36" thick walls.

THIS PAGE REPLACED BY REV.12




Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1 & 2 Page: 29

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: <@% Date: 12/18/01 Checked by: Z2¢ Date: 03/08/02

7.0 CALCULATIONS (CONT'D)
SUPPLY AIR TEMPERATURE AND HUMIDITY RATIO ESTIMATE

During normal operation in summer, the mixture of return air and outside air enters the AHU cooling coil @:

Air leaves the cooling coil @: Teow = 50.8 FDB (Attachment C, sh. 1)
_ ' 49.0 FWB
From the Psychrometric Chart, it will corresponds to:
Humidity ratio (HR) = 0.0070 # moisture / # dry air
Humidity ratio (Weoy) = 48.76 gr/ #
Specific volume (v) = 13.01 6/ #

The steam generator produces 226 pounds of saturated steam per hour at 12 psi (Ref. 5.9.2)

The saturation temperature of steam at 12 psi (Tsteam) is approximately: 243.0 °F (Ref. 5.7, pg. 6.11)

Consider that full steam load produced by the steam generator is injected into the AHU airsteam just after the cooling coil.

226.0 #(steam) / hr — MOISTsteam = 3.77 #(steam)/min
60 min/hr

AHU -] _ _

Step 1 Bypass damper :Step 2 . Step 3

AHU COIL AR ' Taix Tanu

Return air Tret Cooled air Tco"_. )

' / —P» Wanu
MOIST, Humidifier W ' FAN
Face damper ' '

Step 1: Cooling of the retum air

None of the return air is directed through the bypass around the cooling coil since the AHU is under the full load.

~As shown above, T¢o) = 50.8 FDB
49.0 FWB
100 % flow rate = 36,000 cfm (Ref. 5.2.1)
Thus air qualities prior to the humidification are as follows:
0,
90r/;I;Iow " Specific volume (v), Humidity ratio (HR), Mass flow rate MR = (CFMyqra, / V),
(CFMroraD) ft3/# # moisture / # dry air # dry air / min
32,400 13.01 : 0.007 (see™) 2490.4

* This humidity ratio to be used during accident (LOCA) when humidifier is "OFF" (See Assumption 4.1.5).
The moisture content in the air prior to mixing with steam:
MOIST,r = MR X HR = 2490.4 X - 0.007 — = 17.4 # (water) / min

[ THIS PAGE REPLACED BY REV.12__]




Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 29A
Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £2% Date: 12/18/01 Checked by: Z2¢ Date: 03/08/02

7.0 CALCULATIONS (CONT'D)

SUPPLY AIR TEMPERATURE AND HUMIDITY RATIO ESTIMATE (CONT'D)

Step 2: Humidification of the cooled air (determination of the temperature rise)
Adding 3.77 # (steam)/min to the air results in total moisture of:

MOISTro7aL = ( 3.77 + 17.4 y ——— 21.2 # (water) / min

Converting back to humidity ratio:

MOISTrora /MR = 212 / 2490.4 —» 0.0085 # moisture / # dry air

This corresponds to humidity ratio Wyx = Wany = 60.9 gr/#

The air and steam mix as follows:

To calculate moisture (water) temperature of the mixture Ty, steam @ 3.77 #/min and 243 °F mixes with
water in the air @ 50.8 °F and 17.4 # / min:

TW = (MOISTNR X Tco"_ + MOISTsteam x TSteam) / MOISTTOTAL:

( 17.4 X 50.8 ) + ( 3.77 X 243 )/
21.2 S TW = : 84.9 °F

To calculate air / water mixture temperature Ty (after the humidification), this total moisture is contained
in 32,400 cfm of air @ 50.8 °F and v = 13.01 ft*/ min:

(MO'STTOTAL X Tw+ MR x Tco”_) = TMIX X (MOISTTOTAL + MR)

TMIX = (MOISTTOTAL X Tw+ MR x Tco"_) / (MOISTTOTAL + MR) :

(212 X 849 ) + (24904 X 50.8 )
( 21.2 + 2490.4 —_— TMIX = . 51.1°F

Step 3: Adding of the fan heat to the cooled & humidified air

Heat added by the fan motor ATyotor = 4.9 °F (cooling, see pg. 23)

AHU supply air temperature (after the humidification): '

Tanu = Tuix *+ ATmoror = ( 51.1 + 4.9 )y — 56.0 °F
TI\MU WAHU
Therefore, the AHU will supply air to MCR @: 56.0 °F 609 gr/#

[ THIS PAGE ADDED BY REV.12 ]
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Calculation Identifier: EPM-L.CP-072489

Rev. 12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01

Plant: WBN /1 & 2

Checked by: 22£ Date: 03/08/02

Page: 32

7.0 CALCULATIONS (CONT.)
ROOM NO. 755.0-C1

7.1 COOLING LOAD - NORMAL OPERATION

(Ref.5.1.1,5.1.3,5.1.5,5.1.13 & 5.1.14)

ROOM NAME: MECHANICAL EQUIPMENT ROOM

Reference
Design air flow: 2,825 cfm pg. 30
Supply Air Temp: 56.0 °F lpg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/lb dry air pg. 29A
Steady State Temperature: 81.5 °F Design Rocom Temperature; 86°F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btuwh.sqft.F (°F) (°F) (°F) (BTU/h)
[WEST (CLTD) 36" CE 17.75 42.00 7455 0262} 13.4 2,623
{souTH 708.0' - T1, 36" CI 17.75 39.14) 694.7] 0.236] 28.5 4,673
INORTH (CLTD) 36" CE 17.78 23.50 a17.4 0.262}: 6.0 660]
NORTH 757.0° - AS, 36" CI 17.75 15.64 277.6| 0.236 85.0 81.5 3.5 229
EAST 755.0'-C2,8"Cl 8.00 4.00 32.0 0.500 94.3 81.5) 12.8 205
EAST* 755.0'- C3, 8" Cl 8.00 6.67| 10.3 0.500 89.2 81.5 77 40,
EAST Door C39 717 6.00 43.0 0.448 89.2 81.5 7.7 148
EAST 755.0'- C4, 8" Cl 8.00) 29.38 235.0, 0.500 86.5 81.5 5.0 588
EAST (Second tien)** |W. Attic 1, Meta! 9.75 37.33] 364.0 0.735! 88.5) 81.5 7.0 1,859
EAST (Second tien™ [W. Attic 2, 8" CI 9.75 4.00 39.0 0.500 93.6| 81.5 12.1 236}
FLOOR 708.0' - T1, 18" C (Up) 39.14 42.00 1643.9 0.376 110.0 815 28.5 17,616}
ROOF (CLTD) 27", uninsufated (Down) 39.14; 42.00 1643.9[ 0.300| 18.8 9,247
JTOTAL TRANSMISSION LOAD 38,124
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(") Wall height used = (775.75 - 763) = 9.75' for all West Attic walls; conservative.
[Area (excluding floor) = 4502}
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)JF; To =95 - 22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 18.8 °F
CLTDcorr(west) = [(21.6+0)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (west)= 13.4°F
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= 6.0 °F
LOAD SUMMARY:
PEOPLE (pg. 18): 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 32,002
TOTAL ROOM SENSIBLE LOAD: 70,126
T ] a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 70,126 / (1.08 x 0.9 x 2825 ) = 81.5 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
0.0085 + 0 /(0.9 x 4840 x 2825 )y = 0.0085

ROOM HUMIDITY RATIO (Wr) =

THIS PAGE REPLACED BY REV. 12




Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 &2 Page: 33
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: Z&/# Date: 12/18/01 Checked by: 2272 Date: 03/08/02
7.0 CALCULATIONS (CONT.) ' 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C2 (Ref. 5.1.1,5.1.4 &5.5.1)
ROOM NAME: WOMEN'S TOILET
Reference
Design air flow: 230 cfm (Transfer from room C3)** pg. 30
Supply Air Temp: 89.2 °F (Transfer from room C3) pg. 34A
Supply Air Humidity Ratio: 0.0088 IbWI/b dry air (Transfer from rcom C3) E 34A
Steady State Temperature: : 94.3 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btuh.sqft.F (°F) (°F) C’F) (BTU/h)

WEST 755.0-C1,8"Cl 8.00 4.00| 32.0 0.500 81.5) 94.3 -12.8 -205
JsouTH 708.0'- T1, 36" Cl 8.00) 9.53 76.2 0.236 110.0 943 187 B 282
NORTH* 755.0'- C3, 8" Cl 8.00 9.53 54.7 0.500 89.2 94.3 -5.1 -14
NORTH Door C38 7.17 3.00 215 0.448 89.2 94.3 -5.1 -4
|EAST 755.0' - W.Stair C1, 8" CI 8.00] 4.00 32.0 0.500 97.9] 84.3 3.6 S
JFLOOR 708.0' - T1, 18" TC (Up) 9.53 4.00 38.1 0.369) 110.0| 94.3 157 221
CEILING W. Attic 2, 5/8" GB (Dn) 9.53 4.00 38.1 0.417| 93.6[ ' 94.3 0.7 «11

TOTAL TRANSMISSION LOAD = 156
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Air is exhausted via toilet & locker room relief fan.
JArea {excluding floor) = 25_51
LOAD SUMMARY:
PEOPLE (pg. 18) : o] X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 992
TOTAL ROOM SENSIBLE LOAD: 1,148
Ts | ] a [|1.08x09 | CFM _
ROOM TEMPERATURE (Tr) = ( 892 ) + ( 1,148 /(.972 x 230 ) = 943 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0088 + 0/ (0.9 x 4840 x 230) = : 0.0088
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Calculation Identifier: EPM-LCP-072489
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z% Date: 12/18/01

Rev. 12 Plant: WBN /1 & 2 Page: 34

Checked by: Z2¢ Date: 03/08/02

7.0 CALCULATIONS (CONT.)
ROOM NO. 755.0-C3
ROOM NAME: CORRIDOR

7.1 COOLING LOAD - NORMAL OPERATION

(Ref. 5.1.1,5.1.4 & 5.5.1)

rﬁeference
Design air flow: 320 cfm (Transfer from room C10) pg. 30
Supply Air Temp: 80.4 °F ({Transfer from rcom C10) pg. 40
Supply Air Humidity Ratio: 0.0088 IbW/ib dry air (Transfer from room C10) pg. 40
Steady State Temperature: 89.2 °F Design Room Temperature: 93°F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btwh.sqh.F CF) CF) @3] {BTU/h)
SOUTH* 755.0'-C2,8"Cl 8.00 9.53 54.7 0.500 94.3 89.2 5.1 140,
SOUTH Door C38 7.17] 3.00 21.5 0.448 94.3 89.2 5.1 49]
SOUTH* 755.0' - Stair C1, 8" CI 8.00 20.54 142.8 0.500] 97.9 89.2 87 6211
SOUTH Door C37 7.7 3.00 21.5 0.448| 97.9, 89.2 8.7 84}
[SOUTH' 755.0'-T1, 36" CI** 8.67| 10.63] 63.6] 0.236] 110.0 89.2 20.8 312
ISOUTH Door C36 (Heavy Eq.) 7.13 4.00] 28.5 0.452] 110.0 89.2 20.8 268}
INORTH' 755.0' - C4, 8" RMW 8.00 14.03] 90.7| 0.455 86.5 892 2.7 -111
INORTH Door C40 7.17| 3.00 21.5 0.448 86.5 89.2 2.7 -26}
|NORTH® (See Note) ]755.0'- C10, 8" RMW 8.00) 16.70) 873 0.455 80.4| 89.2 88 -350!
JNORTH Door C46A (Glass) 7.38 3.36) 24.8 0.810 80.4 89.2 88 -177]
INORTH Door C46 7.17] 3.00 21.5 0.448| 80.4 89.2 -8.8 -85
INORTH® 755.0° - C5, 8" RMW 8.00) 10.31 61.0 0.455] 86,6 89.2 37 -101
JNORTH Door C42 7.17 3.00 215 0.448] 85.6] 89.2 3.7 -35
IEAST‘ 755.0'-C12,8"Cl 8.00 11.34 58.5 0.500 73.6[ - 88.2 -15.6 " -456
1EAST Door CS6 7.17| 4,50 323 0.448 73.6| 89.2 -15.6 -225
WEST" 755.00-C1,8" Ci 8.00 6.67 10.3] 0.500| 81.5[ 89.2 7.7 -40
WEST Door C39 7.17 6.00] 43.0] 0.448 81 .5] 89.2 7.7 -148
WEST 755.0' - Stair C1, 8" Cl 8.00 4.00 32.0 0.500, 97.9] 89.2 8.7 1399
FLOOR 708.0'- T1, 18" TC (Up) 6.67| 9.36 62.4 0.369 110.9] 89.2 20.8 479
FLOOR 729.0'- C1, 8" TC (Up) 6.67 33.21 221.5 0.524) 95.0 89.2 5.8 673
FLOOR 729.0'-C1, 8" TC (Up) 4.67 10.63 49,6 0.524 95.0 89.2 5.8 151
CEILING W. Attic 1 - 3/4* PL (Up) 6.67, 43.20 288.1 0.730 88.5 89.2 0.8 -158)
CEILING W. Attic 1 - 3/4" PL (Up) 4.67 10.63 49.6 0.730] 88.5[ 89.2 -0.8 =27,
: TOTAL TRANSMISSION LOAD = 977
Note: Wall thickness varies from 8" to 12"; conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Ceiling raised to el. 763'-8".
JArea (excluding floor) = 1 17—5|
LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 250 = 0
ELECTRICAL LOAD (pg. 18): .. = 1,757
TOTAL ROOM SENSIBLE LOAD: 2,734
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 34A
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: &% Date: 12/18/01 Checked by: 8¢ Date: 03/08/02

7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION

ROOM NO. 755.0-C3 (cont'd)
ROOM NAME: CORRIDOR

Ts | | Q@ [1.08x09 | CFM
ROOM TEMPERATURE (Tr) = ( . 804 ) + ( 2,734 I 972 x 320 ) = 89.2 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 0 X 200 0
TOTAL ROOM LATENT LOAD; 0
ROOM HUMIDITY RATIO (Wr) = 0.0088 + : 0 / (0.9 x 4840 x 320) 0.0038
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Calculation Identifier: EPM-LCP-072489

Rev. 12
Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £&% Date: 12/18/01

Plant: WBN /1 & 2

Checked by: 222 Date: 03/08/02

Page: 35

7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C4 (Ref. 51.4&55.1)
ROOM NAME: KITCHEN '
Eference
Design air flow: 440 cfm* pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbWiib dry air pg. 29A
Steady State Temperature: 86.5 °F .
TYPE OF LENGTH/ WIDTH AREA V) Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btwh.sqft.F C°F) (°F) (°F) (BTU/h)
WEST 755.0'-C1,8"Cl 8. 29.38 235.0 0.500 81.5) 86.5! 5.0 -588]
SOUTH* 755.0' - C3, 8" RMW 8.00) 14.03 80.7] 0.455 89.2 86.5 27 111
SOUTH Door C40 7.17| 3.00 21.5 0.448 89.2 86.5) 27 26
EAST 755.0' - C5, 8" RMW 8.00 13.38 107.0 0.455 85.6 86.5 1.0 -46
[EAST 755.0' - C6, 8" RMW '8.00! 16.00 128.0 0.455 81.7 86.5) -4.8 -280)
INORTH 757.0' - A5, 36" CI 8.00 14.03 112.2 0.236| 85.0 86.5) 15 -40
lﬁOOR 708.0'- T1, 18" TC (Up) 8.70 13.38] 116 .4 0.369 110.0 86.5) 235 1,009
JFLooR 729.0 - C1, 8" TC (Up) { 295.8 0.524 95.0 86.5] 8.5 1,317
|CE1LING W. Attic 1 - 5/8" GB (Dn) 29.38 14.03| 4122 0.338 88.5 86.5 20 272
TOTAL TRANSMISSION LOAD = 1,783
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Air is exhausted via toilet & locker room relief fan.
{Area (excluding floor) = 1 107|
LOAD SUMMARY: '
PEOPLE (pg. 18): 10 X 250 : = 2,500
ELECTRICAL LOAD (pg. 18) : 8,787
“TOTAL ROOM SENSIBLE LOAD: 13,070
Ts | o | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 13,070 / (1.08 x 0.9 x 440 ) = 86.5 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18} : 10 X 200 2000
TOTAL ROOM LATENT LOAD: 2000
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 2,000 / ( 4840 x 0.9 x 440) = 0.0096
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 36
Subject: Cooling and Heating Load Analysis, Main Control Room '

Prepared by: ZZ% Date: 12/18/01 Checked by: &£ Date: 03/08/02
7.0 CALCULATIONS (CONT.} 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C5 (Ref.51.4&55.1)
ROOM NAME: MEN'S TOILET
rReference
Design air flow: ' 90 cfm™* pg. 30
Supply Air Temp: : 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 Ibw/ib dry air pg. 29A
Steady State Temperature: 85.6 °F
TYPE OF LENGTH/ WIDTH AREA u Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) |Btwh.sqht.F (°F) (°F) + (°F) (BTU/h)
WEST 755.0 - C4, & RMW 8.00 13.38 107.0 0.455 86.5 85.6 1.0 46
SOUTH* 755.0' - C3, 8" RMW** 8.00; 10.31 61.0 0.455 89.2 85.6 3.7 101
SOUTH Door C42 7.17| 3.00) 215 0.448 89.2) 85.6 37 35
NORTH 755.0' - C6, 8" RMW** 8.00; 10.31 61.0 0.455 81.7 85.6 38 -107]
NORTH Door C45 : 717 3.00) 21.5 0.448 81.7 85.6 -3.8 -37|
EAST 755.0' - C10, 8" RMW** 8.00] 13.38 107.0 0.455 80.4] 85.6 5.1 -251
FLOOR 729.0' - C1, 8" TC (Up) 10.31 13.38| 137.9| 0.524 95.0 85.6| 85 683
CEILING W. Attic 1 - 5/8" GB (Dn) 10.31 13.38 137.9] 0.338 88.5| 85.6| 2.9 135
|TOTAL TRANSMISSION LOAD = 606
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled; tils resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
(***) Air is exhausted via toilet & locker room relief fan.
|Area (excluding floor) = 517]
LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = - 1,994
TOTAL ROOM SENSIBLE LOAD: 2,600
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 2600 / ( 1.08 x 09 x 90 ) = 85.7 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18): 0 X ' 200 ' 0
TOTAL ROOM LATENT LOAD: 0
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z7% Date: 12/18/01 Checked by: &8¢ Date: 03/08/02

Page: 37

7.0 CALCULATIONS (CONT.)
ROOM NO._ 755.0-C8, C7, and C8 (Ref. 5.1.48&55.1) -
ROOM NAME: LOCKER ROOM AND SHOWERS

7.1 COOLING LOAD - NORMAL OPERATION

IReference

Design air flow: 65 cfm*** pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/lb dry air pg. 29A
Steady State Temperature: 81.7 °F Design Room Temperature: 93°F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE GT. (Ft)] (Ft) (Sq Ft) |Btuh.sqft.F (°F) (°F) (°F) (BTU/h)
SOUTH" 755.0 - C5, 8" RMW™" 8.00 10.31 61.0 0.455 85.6 81.7 38 107]
SOUTH Door C45 7.17] 3.00 21.5 0.448| 85.6 81.7| 3.8 37]
INORTH 757.0'- AS, 36" Cl 8.00! 10.31 82.5! 0.236! 85.0! 81.7 33 6
[EAsT 755.0' - C8, 8" RMW** 8.00) 10.03 80.2 0.455 74.9 81.7] -6.8 24
IEAST 755.0' - C10, 8" RMW** 8.00 5.33 42.6 0.455 80.4 81.7] 13 -25
IWEST 755.0'-Cc1,8"Cl 8.00 16.02 128.2 0.500 81.5 81.7] 0.2 -13
'FLOOR 729.0'-Ct1, 18" TC (Up) 16.02 8.70 139.4 0.369| 95.0 81.7| 133 6841
FLOOR 729.0'- C1, 8" TC (Up) 25.8 0.524 95.0 817 13.3 180
CEILING W. Attic 1 - 5/8" GB (Dn) 16.02 10.31 165.2 0.338] 88.5) 81.7| 6.8 377
TOTAL TRANSMISSION LOAD = 1,162
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
(***) Air is exhausted via toilet & locker room relief fan,
|Area (excluding fioor) = 581]
LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 464
TOTAL ROOM SENSIBLE LOAD: 1,626
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 1626 / ( 1.08 x 09 x 65 ) = 81.7 °F
LATENT LOAD: Q latent
PEGPLE (pg. 18) : 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0 / ( 4840 x 0.8 x 65) = 0.0085
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1 & 2 Pége: 38
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z% Date: 12/18/01 Checked by: 2®8¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. - STAIR C1 {Ref. 5.1.1 &5.1.12)
ROOM NAME: WEST STAIRWELL
[Reference
Design air flow: - cfm E)g. 30
Supply Air Temp: - °F
Supply Air Humidity Ratio: - IbWilb dry air
Steady State Temperature: 97.9 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft) (Ft) (Sq Ft) |Btuth.sqft.F C°F) °F) (°F) (BTU/h)
WEST 755.0'-C2, 8" Cl 8.00] 4.00 32.0 0.500 94.3 97.9| -3.6 -58
SOUTH 755.0-T1, 36" C! 8.00 20.54 164.3 0.236 110.0] 97.9) 121 ) 469
INORTH* 755.0'-C3, 8" Cl 8.00] 20.54 142.8 0.500 89.2 97.9 -8.7 -621
NORTH Door C37 : 7.17] 3.00 21.5 0.448 89.2 97.9) -8.7 -
EAST 755.0'- C3, 8" Cli 8.00 4.00 32.0 0.500 89.2 97.9 -8.7 -139]
CEILING W. Attic 3-3/4" PL (Up) 20.54 4.00 82.2 0.730 96.7 97.9 2.2 -132
|FLOOR (See Note)
TOTAL TRANSMISSION LOAD = 565
Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 250 = 0
LIGHTING (Note 1, pg.18) 164.3 X 3.413 X 100% = 561

TOTAL ROOM SENSIBLE LOAD: 0
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 38A
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £&% Date: 12/18/01 Checked by: 227 Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. STAIR C2 (Ref. 5.1.1& 5.1.12)

ROOM NAME: EAST STAIRWELL

rRTference

Design air flow: - cfm @ 30

Supply Air Temp: - °F

Supply Air Humidity Ratio: - IbW/lb dry air

Steady State Temperature: 86.4 °F .

TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) [Btwh.sqft.F (°F) °F) (°F) (BTU/h)

WEST* 755.0' - C15, 8" Cl 8.87] 6.04 30.9 0.500 87.2 86.4 0.8 12

WEST Door C53 7.17] 3.00 21.5) 0.448 87.2 86.4) 08 8

WEST 755.0' - C13, 8* RMW 8.67| 2.32 20.1 0.455 €9.9 86.4) -16.5 -151

SOUTH 755.0-T1,36"Cl 8.67| 20.33| 176.3 0.236] 110.0 86.4 23.6 982

NORTH 755.0' - €19, 8" Cl 8.67| 14.27 123.7] 0.500 772 86.4 9.2 -569

NORTH 755.0' - C13, 8" RMW 8.67| 6.06) 52 5] 0.455 69.9] 86.4 -16.5 -394]
{easT 755.0' - C19, 12" Cl 8.67, 4,00 34.7] 0.431 77.2 86.4 92 -138)
[EAST* 755.0' - C19, 8" RMW 8.67 4.39 16.6! 0.455) 77.2{ 86.4) 982 -69
JEAST Door C60 7.17 3,00 21.5) 0.448 77.2| 86.4 9.2 -89]
JCEILING E.Attic 3 - 3/4" PL (Up) 4.00 20.33 81.3] 0.730| 84.6) 86.4 1.8 -107|
|cEiLinG C13-1/2" & 5/8" GB (Up) 4,39 6.00 26.3] 0.448 69.9) 86.4) -16.5 -195
[FLOOR (8ee Note) | l

TOTAL TRANSMISSION {.OAD = 710

Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.

LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 250 = 0
LIGHTING (Note 1, pg.18) 2153 X 3.413 X 100% = 735
TOTAL ROOM SENSIBLE LOAD: 25
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1&2 Page: 39
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £2% Date: 12/18/01

Checked by: Z2¢ Date: 03/08/02

7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C9 (Ref. 5.1.4)
ROOM NAME: CONFERENCE ROOM
F?eference
Design air flow: 270 cfm pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/Ib dry air pg. 29A
Steady State Temperature: 74.9 °F
TYPE OF LENGTH/ WIDTH AREA o) Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) |Btuh.sqRr.F ’F) (’F) (°F) (BTU/h)
WEST 755.0 - CB, 8" RMW 8.00 10.03 80.2 0.455 1.7, 749 6.8 248
ISOUTH' 755.0' - C10, 8" RMW 8.00 16.70] 1121 0.455] 80.4| 74.9 55 281
ISOUTH Door C48 7.17| 3.00 21.5 0.448 80.4 749 §5 53
NORTH 757.0' - AS, 36" CI 8.00 16.70 133.6 0.266| 85.0, 74.9 - 1014 359
EAST 755.0'- C12, 8" ClI 8.00 10.03| 80.2 0.500 73.6' 74.9] 1.3 -52
FLOOR 729.0'- C1, 8" CRP (Up) 10.03 16.70 167.5 0.324 95_OI 74.9 20.1 1,091
CEILING ) W. Attic 1 - 3/4" PL (Dn) 10.03] 16.70 167.5 0.503 88.5[ 74.9 136 1.142
TOTAL TRANSMISSION LOAD = 3,121
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
[Area (excluding fioor) = 595)
LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 250 = .0
ELECTRICAL LOAD (pg. 18) : = 1,829
TOTAL ROOM SENSIBLE LOAD: 4,950
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 4950 /(108 x 09 x 270 ) = 74.8 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0/ (4840 x 09 x 270 ) = 0.0085
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 ' Page: 40
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z%# Date: 12/18/01 Checked by: 22¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C10 (Ref. 5.1.4)
ROOM NAME: SHIFT ENGINEERS OFFICE
ITReference
Design air flow: 330 cfm pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 1bW/ib dry air pg. 29A
Steady State Temperature: 80.4 °F
TYPE OF | LENGTH/ WIDTH AREA ¢) Ts Tr DELTA T SENSIBLE HEAT _
WALL ENCLOSURE HGT. (Ft)}] (Ft) (Sq Ft) |Btuh.sqft.F P (°F) (°F) (BTU/h)
WEST 755.0' - CS, 8" RMW 8.00 13.38 107.0 0.455 85.6 80.4| 51 251
WEST 755.0' - C6, 8" RMW : 8.00 5.33 42.6 0.455 81.7 80.4 13 25
SOUTH" (See Note) |755.0' - C3, 8" RMW . 8.00 16.70 87.3] 0.455 89.2 80.4 8.8 350
SOUTH Door C46 7.17| 3.00 215 0.448] 89.2 80.4 8.8 85
SOUTH Door C46A (Glass) 7.38 3.36] 24.8 0.810 89.2 80.4 88 177
|NORTH' (See Note) |755.0'- C9, 8" RMW 8.00 16.70] 112.1 0.455 74.9] 80.4 .5.5 -281
NORTH Door C48 717 3.00 21.5 0.448 74.9[ 80.4] 55| - <53
EAST™ 755.0'-C12,8"Cl 8.00 19.36 154.9 0.500 73.6[ 80.4 -6.8 -527]
FLOOR 729.0'- C1, 8" CRP (Up) 16.70 19.36] 323.3 0.324 95.0' 80.4 14.6 1,529]
CEILING W. Attic 1 - 3/4" PL (Dn) 16.70 19.36] 3233 0.503; 88.5[ 80.4 8.1 1,309
TOTAL TRANSMISSION LOAD = 2,866
Note: Wall thickness varies (see **); conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Part of the wall is 12" thick; conservatively, 8" thickness was considered.
JArea (excluding floor) = 895])
LOAD SUMMARY:
PEOPLE (pg. 18) : 2 X 250 = 500
ELECTRICAL LOAD (pg. 18) : = 4,502
TOTAL ROOM SENSIBLE LOAD: 7,868
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 7,868 / ( 1.08 x 09 x 330 ) = 80.5 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 2 X 200 400
TOTAL ROOM LATENT LOAD: 400
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 400 / (4840 x 09 x 330 ) = 0.0088
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1 & 2 Page: 41
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £2% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. - N/A
ROOM NAME: EAST ATTIC 1 {above C14) (Ref. 5.1.1 & 5.1.6)
[Reference
Design air flow: ) 2,580 cfm (Transfer from room C14) pg. 30
Supply Air Temp: 68.2 °F (Transfer from room C14) pg. 44
Supply Air Humidity Ratio: 0.0085 IbW/ib dry air (Transfer from room C14) pg. 44A
Steady State Temperature: 71.8 °F i
TYPE OF LENGTH/ WIDTH AREA ) Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) |Btwh.sqft.F C°F) (°F) (°F) (BTU/h)
WEST (Second tier) |755.0' - C13, 10" CI 7.75 42.00 325.5 0.463 -1.9 -286
EAST (CLTD) 36" CE 7.75 42.00 325.5 0.262E 23.0 1,965
NORTH (CLTD) 36" CE 10.00 16.80 168.0 0.262, 15.7 693
SOUTH 708.0'-T1,36"Cl 10.00 16.80 168.0 0.236] 38.2 1,515
FLOOR C14 Ceiling (Ac.tile) (Dn) 16.80 42.00 705.6) 0.330] 68.2 36 -838)
ROOF (CLTD) 27", uninsulated (Down) 16.80 42.00; 705.6 0.300 '_ 285 6,022
ITOTAL TRANSMISSION LOAD 9,070
JArea (excluding floor) = 1693]
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95 -22/2 = 84; F=1.0
CLTDcorr(east) = [(21.5 + 0)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (east)= 23.0°F
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= 15.7°
JCLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 28.5°F
Ts | ] Q |1o8x08 | CFM. _
ROOM TEMPERATURE (Tr) = ( 68.2 ) + ( 9,070 /( .972 x 2580 ) = 71.8 °F

[ THISPAGE REPLACED BY REV. 12 ]




Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1 &2 Page: 41A
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: 2% Date: 12/18/01 Checked by: 228¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. - N/A

ROOM NAME: EAST ATTIC 2 (above C15)

Design air flow: - ofm

Supply Air Temp: - °F

Supply Air Humidity Ratio: - IbW/lb dry air

Steady State Temperature: 84.7 °F

TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) |Btwh.sqft.F °F) (°F) (°F) (BTU/h)

WEST MCR Plen, 12" Ci 9.08 6.04 54.8 0.431 76.1 84.7 8.6 : -203

SOUTH 755.0' - T1, 36" Cl T 9.08 13.29 1207 0.238] 110.0 84.7 25.3 721

NORTH 755.0'- C13, 8" Cl 9.08 13.29 120.7, 0.500] 69.9| 84.7 -148 -893

EAST E. Attic 3, 8" Ci 9.08 4.00 36.3 0.500] 84.6| 84.7 0.1 2

EAST C13 (sec. tier), 8" Cl 9.08) 2.04) 18.5 0.500; 69.9] 84.7] -14.8 -137

FLOOR C15 - 3/4" PL (Up) 13.29| 6.04 80.3] 25 146)

ROOF (CLTD) - {27", uninsulated (Dn) 13.29 6.04 80.3 15.6 374
TOTAL TRANSMISSION LOAD = . |

CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)JF; To =95-22/2 = 84, F=1.0

CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] . CLTDcorr (roof)= _ 15.6 °F

ROOM NO. N/A

ROOM NAME: EAST ATTIC 3 (above Stair C2)

Design air flow: - cfm

Supply Air Temp: - °F

Supply Air Humidity Ratio: - IbWi/lb dry air

Steady State Temperature: 84.6 °F

TYPE OF - | LENGTH/ | WIDTH AREA U Ts Tr DELTA T} SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) |Btuh.sqft.F CF) (°F) °F) (BTU/h)

WEST E. Attic 2, 8" Cl 9.08 4.00 36.3) 0.500 84.7 " 846 0.1 2

SOUTH 755.0 - T1, 36" CI 9.08 20.33 184.6 0.238 110.0 84.6) 25.4 1,107

NORTH 755.0' - C13, 8" Cl 9.08 20.33 184.6 0.500 69.9 84.6) -147 -1,357

EAST 755.0'- C13, 12" CI 9.08 4.00 36.3 0.431 69.8( 84.6) 147 -230

FLOOR E.Stair C2 - 3/4” PL (Up) 4.00 20.33 81.3 0.730, 1.8 107,

ROOF (CLTD) 27", uninsulated (Dn) 4.00 20.33 81.3 0.300 15.7 382
TOTAL TRANSMISSION LOAD 10

CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To = 95 - 22/2 = 84; F=1.0

CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcor (roof)= 15.7 °F

|  THIS PAGE REPLACED BY REV. 12 1




Calculation Identifier: EPM-LCP-072489 Rev. 12 . Plant: WBN /1 & 2 Page: 42
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C12 (Ref.51.1,51.28& 5.1.4)
ROOM NAME: MAIN CONTROL ROOM
rl-'?eference
Design air flow: 21,650 cfm pg. 30
Supply Air Temp: 56.0 °F . pg. 29A
Supply Air Humidity Ratio: 0.0085 IbWi/ib dry air pg. 29A
Steady State Temperature: 73.6 °F Design Room Temperature: 80°F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) |Btwh.sqht.F (°F) (F) (°F) (BTU/h)
WEST® 755.0 - C3, 8" Cl 8.00 11.34 58.5 0.500 89.2 736 15.6 45
WEST Door C56 7.17 4.50 32.3 0.448 89.2 73.6 15.6 225
WEST 755.0'- C10, 8" Cl 8.00 19.36 154.9 0.500 80.4 73.6] 6.8 527
WEST 755.0'-C9, 8" Cl 8.00 10.03 80.2 0.500 74.9 73.6[ 13 52
WEST W. Attic 1, 8" CI 2.00| 42.00 84.0 0.500, 88.5 73.6] 14.9 624
SOUTH 755.0' - T1, 36" CI 10.00) 150.70 1507.0 0.236) 110.0 73.6) 36.4 12,946
NORTH 757.0'- A1,36" ClI 10.00| 26.70 267.0 0.236 85.0 73.6] 11.4 718]
NORTH 757.0' - A25, 36" CI 10.00 14.00 140.0 0.235[ 80.0 73.6 6.4 211
NORTH* 757.0'- A3 to A5, 36" CI 10.00 48.00 480.0 0.236I 85.0 73.6] 1.4 1,291
NORTH Door C49 6.50) 3.00 19.5 0.448 85.0 73.6) 11.4 100
NORTH 757.0' - A27,36" Cl 10.00 14.00 140.0 0.236 80.0 736 8.4 211
NORTH 757.0' - A23, 36" CI 10.00] 20.00, 200.0 0.236| 89.0] 73.6 15.4 727|
NORTH* 757.0' - A21/A22, 36" Cl 10.00] 28.00 260.5 0.236) 85.0 73.6 11.4 701
NORTH Door C50 6.50 3.00 19.5 0.448 85.0 73.6 11.4 100]
EAST" 755.0' - C15, 12" CI 8.67| 6.04 201 0.431 87.2 73.6] 13.6 113'
EAST Door C55 7.17 4.50 32.3 0.448| 87.2 73.6) 13.6 19Z|
EAST E. Attic 2, 12" Cl 1.33 6.04 8.0 0.431 84.7 73.6) 1.1 38}
EAST 755.0'-C13, 12" CI 10.00 35.29 352.9| 0.431 69.9[ 73.6| 3.7 -563
FLOOR 729.0' -C1, 8" CRP (Up) 42.00 150.70 6329.4| 0.324 95.0] 73.6( 21.4 43,886
CEILING** MCR Plenum The return air is directed from the room to the plenum. .
. IE)TAL TRANSMISSION . OAD = 62,565
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Luminious ceiling panel (plastic)
LOAD SUMMARY: [Area (excl. ficor/ceiling) = 3857]
PEOPLE (pg. 18) : 8 X 250 = 2,000
ELECTRICAL LOAD (pg. 18) : = 316,241
TOTAL ROOM SENSIBLE LOAD: 380,806
crm | _ Ts | T
Transfer - Air (C 13) - pg. 30 & 43A 2727 X 1.08 X 0.9 69.9 736 -9,806
Transfer - Air (West Attic 1) - pg. 30 & 50 143 X 1.08 X 0.9 88.5 73.6 2,064
NET ROOM SENSIBLE LOAD: 373,064
s | a | CFM
ROOM TEMPERATURE (Tr) = 560 + 373,064 / ( 1.08 x 09 x 21650 ) = 73.7 °F

I THIS PAGE REPLACED BY REV. 12 |




Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 42A
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £&% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION

ROOM NO. 755.0-C12 (Ref. 5.1.1,51.2& 5.1.4)

ROOM NAME: MAIN CONTROL ROOM (cont'd)

LATENT LOAD: Q latent
PEOPLE (pg. 18): 8 X 200 1600
Transfer - Air (C 13) - pg. 30 & 43A 2,727 X 4840 X 09 0008  -0.0085 0
Transfer - Air (West Attic 1) - pg. 30 & 50 143 X 4840 X 0.9 0.0087 -0.0085 109
TOTAL ROOM LATENT LOAD: - 1,709
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 1709/ (4840 x 09 x 21650 ) = 0.0085

| THIS PAGE ADDED BY Rev. 12 |




Calculation identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 43
Subject: Cooling and Heating Load Analysis, Main Control Room

L THIS PAGE REPLACED BY REV. 12 J

Prepared by: 4Z% Date; 12/18/01 Checked by: 227 Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C13 & C20 (Ref. 5.1.4,5.1.6, 5.1.10)
ROOM NAME: RELAY ROOM and DPSO SHOP
[Reference
Design air flow: 7,490 cfm pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/lb dry air pg. 29A
Steady State Temperature: 69.9 °F Design Room Temperature: 80°F
TYPE OF LENGTH/ WIDTH AREA u Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)| (Ft) (Sq Ft) |BtwhsqtF | (°F) CF) (’F) (BTU/h)
WEST 755.0- C12, 12° CI 10.00 35.29 352.9 0.431 73.6| 9.9 37| 563
WEST (Second tier) [MCR Plenum, 12" CI 7.75 35.29 273.5 0.431 76.1[ 69.9 6.2 731
WEST (Second tier) |E. Attic 3, 12" Ci 9.08 4.00] 36.3 0.431 84.6 69.9] 147 230
WEST (Second tier) |E. Attic 2, 8" Ci 9.08 2.04 18.5) 0.500 84.7 69.9) 14.8 137
SOUTH Stair C2, 8" RMW 8.67 6.06) 52.5 0.455 86.4) 69.9[ 16.5 38
- |SOUTH 755.0' - C19, 2-5/8"GB 8.67 37.67| 326.6, 0.403 77.2 69.9I 7.3 961
Jsouth 755.0'- C15, 8" Cl 8.67| 13.29) 65.0) 0.500 87.2 69.9] 173 563}
|souTH Door C52 7.17 7.00 50.2 0.448 87.2 69.9| 17.3 38
ISOUTH(Second tier) |E. Attic 2, 8" CI 9.08| 13.29 120.7] 0.500 84.7 69.9I 14.8 893
SOUTH(Second tier) |E. Attic 3, 8" CI 9.08[ 20.33 184.6; 0.500 84.6 €9.9| 147 1,357
SOUTH(Second tier) |755.0' - T1, 36" ClI 9.08| 24.04 218.3 0.238 110.0 69.9 40.1 2,066
NORTH 757.0'- A21, 36" C! : 17.75 57.66 1023.5 0.236 85.0 €9.9 15.1 3,647
EAST" 755.0' - C16, 8" RMW 8.67 18.50 138.9 0.455 68.2) _ 69.9 -1.7 -107|
EAST Door C63 717 3.00 21.5 0.448 68.2] 69.9 -1.7 -16
EAST 755.0' - C18, 8" RMW 8.67| 13.54 117.4 0.455 66.3 69.9 -3.86 -192
EAST (next to C15) Stair C2, 8 RMW 8.67] 2.32 20.1 0.455| 86.4 69.9 16.5 151
EAST (Second tier)  |East Attic 1, 10" CI 7.75 42.00 3255 0.463 71.8] 69.9 19 286
EAST (Second tier) 755.0' - C14, 10" Ci 1.33] 42.00] §5.9 0.463 68.2 69.9| 17 -4ﬂ
FLOOR 729.0' - C1, 8" TC (Up) 32.63 38.13] 1244.2 0.524 95.0 69.9 251 16,36‘!|
|FLOOR 729.0'-C1, 8" TC (Up) 2.32 13.29 30.8 0.524 95.0 . 69.9 25.1 406}
IfLOOR 708.0'-T1, 18" TC (Up) 32.63 19.53| 637.3, 0.369 110.0 69.9| 40.1 9,430
JFLOOR (sec. tier)” | C16 (Area above) (Dn) f 179.7 0.403 68.2 69.9 -1.7 -123
FLOOR (Sec. tier)** |C18 (Area above) (Dn) 113.2 0.403 66.3 69.9 -36 -164|
FLOOR (Sec. tien)* [C19 (Near C16) (Up) 54.0 0.538, 77.2 69.9 7.3 212
FLOOR (Sec. tier) C19 (1/2"& 5/8" GB)(Up) 282.2 0.448 77.2 69.9 7.3 923
FLOOR (Sec. tier) E.Stair(1/2"/5/8"GB)(Up) 26.3 0.448 86.4 69.9 16.5 195]
ROOF (CLTD) 27", uninsulated (Down) 2587.7| 0.300, m 3 30.4 23,379J
TOTAL TRANSMISSION LO;D = 62,628J
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
** Ceiling for this room is 8" concrete slab
|Area (excluding fioor) = 59_75|
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95-22/2 = 84; F=1.0
lCLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 30.4 °F




Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1& 2 _ Page: 43A
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: Z&% Date: 12/18/01 Checked by: 227 Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C13 & C20 (Ref. 5.1.4, 5.1.6, 5.1.10)

ROOM NAME: RELAY ROOM and DPSO SHOP (cont'd)

LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 250 = 0

ELECTRICAL LOAD (pg. 18) : = 39,255

TOTAL ROOM SENSIBLE LOAD: 101,883
s | a | CFM

ROOM TEMPERATURE (Tr) = 56.0 + 101,883 / ( 1.08 x 09 x 7480 ) = 70.0 °F
LATENT LOAD: _ Q latent
PEOPLE (gg. 18) : 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0 /(4840 x 0.9 x 74980 ) = . 0.0085

| THIS PAGE REPLACED BYREV. 12 |




Calculation Identifier;: EPM-LCP-07248Y Rev. 12 Plant: WBN /1 & 2

Subject: Cooling and Heating LLoad Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: &8¢ Date: 03/08/02

Page: 44

7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION

ROOM NO. 755.0-C14 (Ref. 5.1.4,5.1.5,5.1.10)
ROOM NAME: TECHNICAL SUPPORT CENTER

rReference
Design air flow: 1,840 cfm pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/b dry air pg. 29A
Steady State Temperature: 68.2 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Fr) (Sq Ft) |Btwh.sqft.F CF) (°F) °F) (BTU/h)
WEST" 755.0 - C19, 10" CI 867 6.03 256 0463 772 68.2 9.0 107
WEST Door C51 6.80 3.92 26.7] 0.448 77.2 68.2 9.0 107] -
WEST* 755.0'- C16, 10" CI 8.67 21.50 164.9 0.463 68.2 68.2 0.0 0
WEST Door C62 747 3.00 21.5 0.448 68.2 68.2 0.0 0}
WEST* 755.0'-C18, 10" Ci 8.67 13.54 104.2 0.463 €6.3 68.2 -1.9 -92
WEST Window 4.00 3.30 13.2 0.810] 66.3 68.2 19 -20
WEST (Second tier) |755.0'- C13, 10" C! 1.33 42.00 55.9 0.463| 69.9 68.2 1.7 44]
SOUTH 708.0'- T1, 36" Cl 10.00, 16.80) 168.0 41.8 1,657
NORTH (CLTD) 36" CE 10.00| 16.80| 168.0 19.3 851
EAST (CLTD) 36" CE 10.00 42.00 420.0 . 26.6 2,932
FLOOR 708 - T1, 18" CRP (Up) 16.80] 42.00] 705.6 0.257| 110.0 68.2 41.8 7,580,
CEILING E. Attic 1 (Ac. tile) (Dn) 16.80 42.00 705.6 0.330 71.8[ 68.2 3.6 838
TOTAL TRANSMISSION LOAD = 14,005
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
JArea (excluding floor) = 1T74]
CLTDcorr = [(CLTD +.LM)K + (78 - Tr) + (To -85)JF; To =95 - 22/2 = 84; F=1.0
CLTDcorr(east) = [(21.5 + 0)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (east)= 266 °F
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= 19.3°F
LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 315 = 0
ELECTRICAL LOAD (pg. 18) : = 8,007
TOTAL ROOM SENSIBLE LOAD: 22,012
CFM Ts | ¢
Transfer - Air (C 16) - pg. 30 & 47 740 X 1.08 X 0.9 68.2 -68.2 0
NET ROOM SENSIBLE LOAD: 22,012
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 22012 / ( 1.08 x 09 x 1840 ) = 68.3 °F
|  THIS PAGE REPLACED BY REV. 12 |




Calculation Identifier. EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 44A

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: Z2% Date: 12/18/01 Checked by: 2&¢ Date: 03/08/02

7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION

ROOM NO. 755,0-C14 (cont'd}
ROOM NAME: TECHNICAL SUPPORT CENTER

LATENT LOAD: Q latent

PEOPLE (pg. 18) . 0 X 325 "0
Transfer - Air (C 16) - pg. 30 & 47 740 X 4840 X 09 00085 -0.0085 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0/ (4840 x 09 x 1840 ) = 0.0085

| THIS PAGE REPLACED BY REV. 12 |




Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1 & 2 Page: 45
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z% Date: 12/18/01 Checked by: 2Z¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. 785.0-C15 (Ref. 5.1.1 &5.1.11) '
ROOM NAME: CORRIDOR
|Reference
Design air flow: - cfm @ 30
Supply Air Temp: - °F
Supply Air Humidity Ratio: - |bW/lb dry air
Steady State Temperature: 87.2°F Design Room Temperature: 93°F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T ) SENSIBLE HEAT
. WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) [|Btwh.sqft.F (°F) (°F) (°F) (BTU/h)
WEST* 755.0'- C12, 12" CI 8.67 6.04 20.1 0.431 73.6 87.2 -13.6 -118
WEST Door C55 7.17| 4.50) 323 0.448 73.6 87.2 -13.6 -197]
SOUTH* 755.0'- T1, 36" Cl 8.67| 13.29] 87.2 0.236 110.0 87.2 22.8 469|
SOUTH Door C54 (Heavy eq.) 7.10 3.95 28.0 0.452 110.0 87.2 22.8 . . 289
NORTH* 755.0'-C13, 8" Cl 8.67 13.29 65.0 0.500 69.9 87.2 -17.3 -563]
NORTH Door C52 747 7.00] 50.2 0.448) 69.9' 87.2 -17.3 -389)
EAST* Stair C2, 8"Cl 8.67 6.04 8.1 0.500 86.4 87.2 -0.8 -4}
EAST Door C53 7.17 6.04 43.3 0.448 86.4, 87.2 -0.8 -16
FLOOR 729.0'-C1, 8" TC (Up) 13.29| 6.04 80.3 0.524 95.0] 87.2 7.8 328]
CEILING E. Attic 2 - 3/4" PL (Up) 13.29[ 6.04 80.3 0.730 84.7 87.2 25 -146)
TOTAL TRANSMISSION LOAD = 345
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
JArea (excluding floor) = - 415]
LOAD SUMMARY:
ELECTRICAL:
PEOPLE (pg. 18) : 0] X 250 = 0
LIGHTING (pg. 18, Note 2) : 86.0 X 3413 X 100% = 294
EQUIPMENT (pg. 18, Note 2) : 17.2 X 3.413 X 100% = 59
TOTAL ROOM SENSIBLE LOAD: 7

| THIS PAGE REPLACED BY REV. 12 |




Calculation Identifier: EPM-LCP-072489

Rev. 12 Plant: WBN /1 & 2 Page: 46

Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z% Date: 12/18/01

Checked by: 22¢ Date: 03/08/02

7.0 CALCULATIONS (CONT.)
ROOM NO. - N/A

ROOM NAME: M C R RETURN AIR PLENUM (above room C12)

7.1 COOLING LOAD - NORMAL OPERATION

|Reference
Design air flow: 24,520 cfm (Transfer from room C12) pg. 30
Supply Air Temp: 736 °F (Transfer from room C12) pg. 42A
Supply Air Humidity Ratio: 0.0085 IbW/ib dry air (Transfer from room C12) pg. 42A
Steady State Temperature: 76.1 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) |Btwh.sqft.F (°F) CF) (°F) (BTU/h)

SOUTH T1-36"Ci 7.75! 150.70, 1167.93 0.236] - 110.0] 76.1 33.9 9,344
NORTH 757.0' - A1, 36" Ci 7.75 26.70 206.9 0.236]  85.0 76.1 8.9 435)
NORTH 757.0' - A25, 36" Ci 7.75 14.00 108.5 0.236] 80.0 76.1 39 100
NORTH 757.0'- A3 to A5, 36" C| 7.75 48.00 372.0 0.236 85.0 76.1 8.9 781
NORTH 757.0' - A27, 36" CI 7.75 14.00 108.5 0.236) 80.U 76.1 3.9 100]
NORTH 757.0' - A23, 36" CI 7.75 20.00 155.0 0.236) 89.0 76.1 129 472
NORTH 757.0' - A21/A22, 36" CI 7.75 28.00 217.0) 0.236 85.0] 76.1 89 456
EAST C13 (Sec. tier), 12" CI 7.75 35.29 273.5 0.431 69.9' 76.1 -6.2 73
EAST E.Attic 2, 12" CI 7.75] 6.04 46.8 0.431 84.1| 76.1 8.6 174
WEST West Attic 1, 8" CI 7.75 42.00 325.5) 0.500 88.5] 76.1 12.4 2,010
FLOOR* C12 (Susp. ceiling) The retum air is directed from the room to the plenum. .
ROOF (CLTD) 27", uninsutated (Down) 6329.4 0.300¢:: 24.2T 45,857

TOTAL TRANSMISSION LOAD = 58,996
(*) Luminious ceiling pane! (plastic)

|Area (excluding floor) = 9311}
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)JF; To=95-22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 242 °F
Ts | | a J108x08 | CFM

ROOM TEMPERATURE (Tr) = 736 ) + ( 58,996 /( .972 x 24520 ) = 76.1 °F
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 47

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: &% Date: 12/18/01 Checked by: Z22¢ Date: 03/08/02

7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C16 and C 17 :
ROOM NAME: CONFERENCE ROOM & TELEPHONE ROOM

IF-Qeference
Design air flow: 380 cfm pg. 30
Supply Air Temp: _ 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 1bW/b dry air pg. 29A
Steady State Temperature: . 68.2°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) }Btuh.sqft.F °F) P CF | (BTU/h)
WEST® 755.0 - C13, 8" RMW 867 18.50 138.9 0.455 69.9 68.2 1.7 107
WEST Door C63 7.17 3.00 215 0.448 69.9] 68.2 1.7 16
WEST 755.0' - C19, 8" RMW 8.67| 3.08 26.7 0.455 77.2 68.2) 9.0 109
SOUTH 755.0 - C189, 8" RMW 8.67| 8.36 72.5 0.455 77.2 68.2) 9.0 297
SOUTH Door C57 7.17] 3.00 21.5) 0.448 77.2 68.2 9.0 87|
NORTH* 755.0' -C18, 2-5/8" GB 8.67| 8.36 53.3 0.403 66.3 68.2) -1.9 -41
NORTH Door C64 717 2.67 19.1 0.448 66.3| 68.2 -1.9 -18
EAST* 755.0'- C14, 10" Cl 8.67, 21.50 164.9) 0.463 68.2 68.2) 0.0 0
EAST Door qez 7.17 3.00] 21.5 0.448 68.2 68.2 0.0 0
FLOOR 708’ - T1, 18" CRP (Up) 21.50 8.36) 179.7 0.257 110.0 68.2 418 . 1,931
CEILING** C13 (Second tier) (Dn) 21.50, 8.36 179.7 0.403 69.9{ 68.2 1.7 123]
TOTAL TRANSMISSION LOAD = - 2,614]
{*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab
JArea (excluding figor) = 720}
LOAD SUMMARY:
PEOPLE (pg. 18) 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 2,597
TOTAL ROOM SENSIBLE LOAD: ’ 5,211
CFM Ts | (T
Transfer - Air (C 18) - pg. 30 & 48 360 X 1.08 X 0.9 66.3 -68.2 -665
NET ROOM SENSIBLE LOAD: 4,546
Ts | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 4546 / ( 1.08 x 09 x 3\ ) = 68.3 °F
LATENT LOAD: - Q latent
PEOPLE (pg. 18) : 0 X 315 0
Transfer - Air (C 18) - pg. 30 & 48 360 X 4840 X 0.9 0.0085 -0.0085 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0/ (4840 x 0.9 x 380 ) = 0.0085
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 48
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: &7 Date: 12/18/01 Checked by: 8¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C18 (Ref. 5.1.1, 5.1.6, 5.1.10)
ROOM NAME: NRC OFFICES
' |Reference
Design air flow: 360 cfm pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbWi/lib dry air pg. 29A
Steady State Temperature: 66.3 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) {Sq Ft) |BtwhsehF ] F) | () (°F) (BTU/h)
WEST 7585.0' - C13, 8" RMW 8.67, 13.54 117.4 0.455 69.9 66.3 36 192,
SOUTH* 755.0" - C16, 2-5/8"GB 8.67| 8.36 53.3] 0.403] 68.2 66.3 1.9 41
SOUTH Door C64 747 2.67| 19.1 0.448 68.2 66.3 1.9 16
[NORTH 757.0' - A21, 36" Cl 8.67| 8.36) 725 0.236 85.0 66.3 18.7 320
{NORTH (CLTD) 36" CE 8.67| 5.88 51.0 0.262 o 21.2 284
|EAST‘ 755.0'- C14, 10" Ci 8.67| 13.54 104.2 0.463 68.2 66.3 1.9 92
IEAST Window 4.00 3.30 13.2 0.820 68.2 66.3 19 21
{FLOOR 708 - T1, 18" CRP (Up) 13.54 8.35 113.2 0.257| 110.0 66.3 437 . 1,271
{CEiLING* C13 (Second tier) (Dn) 13.54] 8.35) 113.2 0.403 69.9} 66.3| 36 164]
TOTAL TRANSMISSION LOAD = 2,401]
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab
|Area (excluding floor) = 544)
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95 -22/2 = 84; F=1.0
CLTDcorr(north) =[(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)} CLTDcorr (north)= 21.2°F
LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 315 = 0
ELECTRICAL LOAD (pg. 18) : = 1,222
TOTAL ROOM SENSIBLE LOAD: 3,623
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 3623 /(1.08 x 09 x ‘O ) = 66.3 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 0 X 325 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0/ (4840 x 0.9 x 360 ) = 0.0085
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 &2 Page: 49
Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 22 Date: 03/08/02

7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION

ROOM NO. 755.0-C19
ROOM NAME: CORRIDOR

Iﬁeference
Design air flow: 260 cfm pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio; 0.0085 IbW/lb dry air pg. 28A
Steady State Temperature: _ 77.2°F
TYPE OF LENGTH/ WIDTH . AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btuh.sqft.F CF) CF) CF) (BTU/h)
WEST Stair C2 - 12" CI 8.67| 4.00 34.7] 0.431 86.4 77.2 9.2 138
WEST* Stair C2 - 8" RMW 8.67| 4.39] 16.6| 0.455 86.4 77.2 9.2 69
WEST Door C60 7.7, 3.00| 215 0.448 6.4 77.2) 9.2 89|
NORTH 755.0 - C13, 8" RMW 8.67| 6.06[ 52.5 0.455 69.9| 77.2 73 -175)
NORTH 755.0' - C13, 2-5/8"GB 8.67 37.67| 326.6 0.403 69.9( 77.2 73 -961
NORTH* 755.0" - C16, 8" RMW 8.67 8.36 51.0 0.455 68.2 S 772 -9.0 -209]
NORTH Door C57 7.17| 3.00 215 0.448 68.2 77.2 90 -87|
SOUTH 755.0'- T1, 36" CI 8.67| 32.40 280.9) 0.236 110.0 77.2 32.8 2,174]
SOUTH 755.0' - Stair C2, 8" Cl 8.67, 14.27| 123.7] 0.500 69.9 77.2 7.3 -452)
EAST 755.0' - C16, 8" RMW 8.67| 3.08 26.7] 0.455 68.2 77.2 9.0 -109]
EAST" 755.0'- C14, 10" CI 8.67| 6.03 255 0.463 68.2 77.2 -8.0 -106
EAST Door C514 6.83 3.92 26.8 0.448 68.20 - 77.2 9.0 -108]
FLOOR 729.0' - C1, 8" TC (Up) 4.39 15.77 69.2 0.524 95.0 77.2 17.8 646
FLOOR 708.0'- T1, 18" TC (Up) 9.00 6.00 540] 0369 110.0 77.2 32.8 654
FLOOR 708.0'- T1, 18" TC (Up) 23.40 9.10 212.9| 0.369 110.0 77.2 32.8 2,577
CEILING (Sec. tier)** |C13 (Near C16) (Up) 9.00 6.00 54.0I 0.538 69.9] 77.2 73 =212
CEILING (Sec. tier) C13 (1/2" & 5/8"GB)(Up) 23.40 9.10| . 212.9 0.448 69.9| 77.2 73 -696)
CEILING (Sec. tier) C13 (1/2" & 5/8"GB)(Up) 4.39) 15.77| 69.2 0.448 69.9| 77.2 7.3 -226
TOTAL TRANSMISSION LOAD = 3,006
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab
LOAD SUMMARY: _ ' JArea (excluding floor) = 1344|
PEOPLE (pg. 18) : 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) :- = 2,361
TOTAL ROOM SENSIBLE LOAD: 5,367
s | o | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 5367 / (1.08 x 09 x 260 ) = 77.2 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 0 X 200 0
TOTAL ROOM LATENT LOAD: : 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0/ (4840 x 0.9 x 260 ) = 0.0085
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Calculation Identifier: EPM-LCP-072489

Rev. 12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z7% Date: 12/18/01

Plant: WBN /1 & 2

Checked by: Z2¢ Date: 03/08/02

Page: 50

7.0 CALCULATIONS (CONT.)

7.1 COOLING LOAD - NORMAL OPERATION

ROOM NO. - N/A
ROOM NAME: WEST ATTIC 1 (above C3, C4, C5, C6, C9 & C10)

[ﬁeference.
Design air flow: - cfm |pg. 30
Supply Air Temp: - °F
Supply Air Humidity Ratio: - [bW/b dry air
Steady State Temperature: 88.5 °F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) [Btuh.sqft.F (°F) °F) CF) (BTU/h)

SOUTH (See Note) 755.0'- T1, 36" CI 9.75] 22.00 214.5 0.236 110.0f 88.5 216 1,091
SOUTH (See Note) W. Attic 3, 8" Ci 9.75 20.54 200.3 0.500 957 88.5 73 726
SOUTH (See Note)  |w. Attic 2, 8" CI 9.75 9.53 92.9 0.500 93.6 88.5 5.1 239
WEST (See Note) 755.0' - C1, Metal column 8.75 37.33 364.0 0.735 81.5 88.5) 7.0 -1,859
WEST (See Note) W. Attic 3, 8" CI 9.75 4,67 455 0.500 95.7 88.5 7.3 165
NORTH (See Note)  {757.0' - A5, 36" Cl 9.75) 42.70 416.3 0.236 85.0 88.5 35 -339
EAST MCR Plen, 8" Cl 7.75 42.00 325.5] 0.500 76.1 88.5] 12.4 2,010
EAST" 755.0'- C12, 8" Cl 2.00 42,00 84.0 0.500 73.6 88.5 -14.9 -624
FLOOR 755.0' - C3, 3/4" PL (Up) 337.8 0.730 89.2 88.5] 0.8 185
FLOOR 755.0' - C4, 5/8" GB (Dn) 4122 0.338 86.5 88.5 2.0 -272
FLOOR 755.0' - C5, 5/8" GB (Dn) 137.9 0.338 85.6 88.5] -2.9 =135
FLOOR 755.0 - C8, 5/8" GB (Dn) 165.2 0.338 81.7 88.5] 6.8 377
FLOOR 755.0 - C9, 3/4° PL (Dn) 1675 0.503 74.9 88.5 -13.6 1,142
FLOOR 755.0'-C10, 3/4" PL (Dn) 3233 0503 80.4) 88.5 8.1 -1,309)
|roOF (cLTD) 27" (Uninsulated) (Dn) 37.33 42.70 1594.0 0.300 11.8 5,643
JroOOF (CLTD) 27" (Uninsulated) (Dn) 4.57 9.53 445 0.300 11.8 158
JrOOF (CLTD) 27" (Uninsulated) (Dn) 4,67 11.12 51.9 0.300 11.8 184

|TOTAL TRANSMISSION LOAD 324
Note: Wall height used = (775.75 - 763) = 9.75' for all walls.

: {Area (excluding floor) = 3433)
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To = 95 - 22/2 = 84; F=1.0 .
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 11.8°F
CFM Ts (-Tr) :
Transfer - Air (C 1) - pg. 30 & 32 53 X 1.08 X 0.9 81.5 -88.5 -358
Transfer - Air (C 3) - pg. 30 & 34A 90 X 1.08 X 0.9 89.2 -88.5 66
TOTAL ROOM SENSIBLE LOAD: 31
ROOM HUMIDITY RATIO (Wr):
(ROOM C1) - pg. 30 & 32 53 @ 0.0085
(ROOM C3) pg. 30 & 34A 90 @ 0.0088
' Wr = 0.0087
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2
Subject: Cooling and Heating Load Analysis, Main Controi Room
Prepared by: £Z% Date: 12/18/01 Checked by: 2%8¢ Date: 03/08/02

Page: 50A

7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION
ROOM NO. - N/A

ROOM NAME: WEST ATTIC 2 (above C2)

Design air flow: - cfm

Supply Air Temp: : - °F

Supply Air Humidity Ratio: - |bW/ib dry air

Steady State Temperature: 936 °F

. TYPE OF - LENGTH/ | WIDTH AREA U Ts Tr DELTA T] SENSIBLE HEAT
WALL - ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btwh.sqft.F °F) (°F) (°F) (BTU/h)
WEST 755.0'-C1,8"Cl 9.75 4.00 39.0 0.500; 81.5} 93.6) -12.4 -23
SOUTH 708.0'- T1,36" CI 9.75 9.53 92.9 0.236 110.0[ 93.6] 16.4 3604
NORTH W. Attic1-8"Cl 9.75 9.53 92.9 0.500 88.5 936 51 -239]
EAST W. Attic 3-8"ClI 98.75 4.00 39.0 0.500 96.7 93.6 2.1 41
FLOOR 755.0-C2, 5/8" GB (Dn) 9.53 4.00, 38.1 0.417| 94.3 93.6 0.7 1
ROOF (CLTD) 27", uninsulated (Down) 9.53 4.00 38.1 0.300§: 6.7 7
TOTAL TRANSMISSION LOAD = 1§|

CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85))F; To =95-22/2 = 84; F=1.0

CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)) CLTDcorr (roof)= 6.7 °F

ROOM NO. - N/A

ROOM NAME: WEST ATTIC 3 (above Stair C1)

Design air flow: - cfm

Supply Air Temp: - °F

Supply Air Humidity Ratio: ’ - IbW/lb dry air

Steady State Temperature: 95.7 °F

TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btwh.sqft.F CF) (°F) (°F) (BTU/h)
WEST W. Attic 2 - 8" CI 9.75 4.00 39.0 0.500| S:EL 95.7] 2.1 -41
SOUTH 755.0-T1, 36" Cl 9.75 20.54 200.3, 0.236) 110.0| 95.7] 14.3 676
|NORTH W. Attic 1 - 8" CI - 9.75 20.54| 200.3] 0.500 88.5] 957 73 -726;
[EAST W. Attic 1 - 8" Cl 9.75 4.00 39.0 0.500 88.5| 95.7 7.3 -141
IFLOOR Stair C1 - 3/4” PL (Up) 20.54 4.00 82.2 0.730 97.9 95.7| 2.2 132
JROOF (CLTD) 27", uninsulated (Up) 20.54) 4.00] 82.2 0.33 4.6 1241
TOTAL TRANSMISSION LOAD = 23]

CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95 - 22/2 = 84; F=1.0

CLTDcorr{roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 46°F
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 51

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £2% Date: 12/18/01 Checked by: 227 Date: 03/08/02

7.0 CALCULATIONS (CONT.) 7.1 COOLING LOAD - NORMAL OPERATION

CALCULATION OF RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT:

RETURN AIR
ROOM NUMBER & DESCRIPTION FLOW (cfm) TEMP. HUMIDITY Ref. cfm X HUM. cfm X °F
{pg. 30, Diagram 2) N2 # MOIST / # DRY page
EAST ATTIC 1 2,580 71.8 0.0085 41 22.0 185,244,
CORRIDOR (C 19) 260 77.2 0.0085 49 2.2 199,176
RELAY ROOM & DPSO SHOP (C13 & C20) 4,763 69.9 0.0085 44 40.5 18,174
SHIFT ENGINEERS OFFICE (C10) 10 80.4 0.0088 40 0.1 804
CONFERENCE ROOM (C 9) 270 74.9 0.0085 39 . 2.3 20,223
|MCR RETURN AIR PLENUM 24,520 0.0085 209.2 1,865,934
[TOTAL Vreturn = 32,40 276.3 2,289,555

Return Air Temperature from MCR spaces: SUM (cfm X °F)' / Vreturn = Treturn: r 70.7 °F 1

Return Air Humidity from MCR spaces: SUM (cfm X HUM.) / Vreturn = Wret: |  0.0085 #MOIST / # DRY AIR |
Outside Air Flow: : Voa = 3,597 cfm (pg. 30, Diagram 2)

Outside Air Temperature: Toa= 95 °F DB, 74°F WB  (Section 6.1)

QOutside Air Humidity Ratio: Woa = 0.0133 # MOIST / # DRY AIR

TEMPERATURE OF AIR ENTERING THE AIR HANDLING UNIT: Te = [(Vreturn x Treturm +(Voa x Toa)] / (Vreturn + Voa)

- :. A 3 ~ .¥

HUMIDITY RATIO OF AIR ENTERING THE AIR HANDLING UNIT: We = Wreturn) +(Voa x Woa)] / (Vretum + Voa)
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Calculation ldentifier: EPM-LCP-072489 Rev. 12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z7 Date: 12/18/01 Checked by: 227 Date: 03/08/02

Plant: WBN /1 & 2 Page: 52

7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD - LOCA

ROOM NO. 755,0-C1 {Ref. 5.1.1,56.1.3,56.1.5,5.1.13 & 5.1.14)
ROOM NAME: MECHANICAL EQUIPMENT ROOM

|Reference ‘
Design air flow: 2,825 cfm pg. 31
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0070 bW/ib dry air pg. 29
Steady State Temperature: 85.4 °F Design Room Temperature: 91°F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HGT (Fe)] (Ft) | (sq Ft) |BtuhsaftF] (°F) ('F) P {BTU/h)
WEST (CLTD) 36" CE 17.75]  42.00 745 5 0.262 9.6 1,871
SOUTH** 708.0'-T1,36"CI 17.75] 39.14 694.7| 0.236] 120.0 85.4] 347 5,681]
NORTH (CLTD) 36"CE 17.75 23.50 417.1 0.262 2.2 239
NORTH 757.0' - A5, 36" Cl 17.75 15.64 2776 0.236] 104.0 85.4 18.7 1,222
EAST 755.0'- C2, 8" Cl 8.00) 4.00 32.0 0500, 110.0 85.4 24.7 3
[EAST‘ 755.0'-C3,8"Cl 8.00 6.67 10.3 0.500] 95.8 85.4 10.4 541
[EAST Door C39 7.17 6.00 43.0 0448 958 85.4 10.4 200
IEAST 755.0' - C4, 8" Cl 8.00 29,38 235.0 0.500] 92.4 85.4] 7.0 823
IEAST (Second tier)** [W. Attic 1, Metal 9.75 37.33 364.0] 0.735] 92.0 85.4] 6.6 1,771
IEAST (Second tier)** |W. Attic 2, 8" CI 9.75 4,00 39.0] 0.500 99.6} 85.4] 143 278
|JFLoor~ 708.0' - T1, 18" C (Up) 39.14 42.00 1643.9 I 34.7 21,417
IROOF (CLTD) 27", uninsulated (Down) 39.14 42.00 1643.9 14.9 7,348
TOTAL TRANSMISSION LOAD 41,299
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Wall height used = (775.75 - 763) = 9.75' for all West Attic walls; conservative.
(***) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95-22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)) CLTDcorr (roof)= 14.9 °F
CLTDcorr(west) = [(21.6 + 0)*0.83 + (78 - Tr) + (84 -85)) CLTDcorr (west)= 9.6 °F
CLTDcorr(north) = {(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= 2.2°F
"LOAD SUMMARY:
PEOPLE (pg. 18): 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 32,002
TOTAL ROOM SENSIBLE LOAD: 73,301
TRANSFER AIR CFM |FACTOR] Ts | Tr | DeltaT
(W. Attic 1) - pg. 31 1,175 X 0.972 92.0 85.4 6.6 7,561
NET ROOM SENSIBLE LOAD: 80,861
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 80,861 / (1.08 x 0.9 x 2825 ) = 854 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18): 0 X 200 0
Transfer - Air (West Attic 1) - pg. 31 & 70 1,175 X 4840 X 0.9 0.0074 (0.0070) 2,267
TOTAL ROOM LATENT LOAD: 2267
Wr) 0.0070 267/ (4840 x 09 x 2825 ) = 0.0072

ROOM HUMIDITY RATIO (

PEEIE)
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 &2 Page: 53
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z7% Date: 12/18/01 Checked by: 22/ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD -LOCA
ROOM NO, 755.0-C2 . (Ref. 5.1.1,5.1.485.5.1) _
ROOM NAME: WOMEN'S TOILET IReference )
Design air flow: - cfm |pg. 31
Supply Air Temp; - °F
Supply Air Humidity Ratio: - IbWi/lb dry air
Steady State Temperature: 110.0 °F :
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr [DELTA T[ SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (rt) [ (sq Ft) |BtwhsettF| P CPH CP (BTU/h)
WEST 7550 -C1,8°Cl . 8.00 4.00 320 0500 854 1100 24.7 -39
SOUTH* 708.0'-T1, 36" Cl 8.00 953 76.2 0238 1200 110.0 10.0 180
NORTH* 755.0'-C3, 8" Cl 8.00 9.53 54.7 0.500 95.8 110.0 14.3 -390
NORTH Door C38 7147 3.00 215 0.448 958 1100 14.3 -13
EAST 755.0' - W.Stair C1, 8" Cl 8.00 4.00 320 0500 102.3 110.0 77 -123
FLOOR** 708.0'- T1, 18" TC (Up) 953 4.00 38.1 0.369] 1200 110.0 10.0 141
CEILING W._ Attic 2, 5/8" GB (Up) 953 4.00 38.1 0.562 99.6 110.0 -10.4 223
TOTAL TRANSMISSION LOAD = 947

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area. '
(**) See Assumption 4.1.6 '

LOAD SUMMARY: _

PEOPLE (pg. 18) : 0 X 250 = 0

ELECTRICAL LOAD (pg. 18) : = 992

TOTAL ROOM SENSIBLE LOAD: 45
LATENT LOAD: Q latent

PEOPLE (pg. 18) : 0 X 200 0

TOTAL ROOM LATENT LOAD: _ 0
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Calculation ldentifier: EPM-LCP-072489

Rev. 12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z7 Date: 12/18/01

Plant: WBN/1& 2

Checked by: 227 Date: 03/08/02

Page: 54

7.0 CALCULATIONS (CONT.)
ROOM NO. 755.0-C3
ROOM NAME: CORRIDOR

7.2 COOLING LOAD - LOCA
(Ref. 5.1.1,5.1.4 & 55.1)

|Reference |
Design air flow: - cfm I_pg. 31
Supply Air Temp: - °F
Supply Air Humidity Ratio: - bW/b dry air
Steady State Temperature: 95.8 °F Design Room Temperature: 98°F
' TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)l (rty | (sq Ft) |BtuhsqitFy (F) CF) CF) {BTU/h)
SOUTH* 755.0'-C2,8"Cl 8.00 9.53 54.7, 0.500; 110.0 95.8] 14.3 3804
SOUTH Door C38 717 3.00 21.5 0.448 110.0 95.8 14.3 137
SOUTH* 755.0' - Stair C1, 8" Ci 8.00 20.54 142.8 0.500] 102.3 95.8 6.6 468
SOUTH Door C37 7.17 3.00 21.5 0.448] 102.3 958 6.6 63
SOUTH* " 755.0' - T1, 36" CI** 8.67| 10.63 63.6) 0.236 120.0 95.8 243 36
SOUTH"** Door C36 (Heavy Eqg.) 7.13 4.00 285 0.452 120.0 95.8] 24.3 313
NORTH* 755.0' - C4, 8" RMW 8.00 14.03 90.7 0.455 92.4 95.8 3.4 -140
NORTH Door C40 7.17| 3.00 21.5 10.448 92.4 95.8 -3.4 -33
NORTH* (See Note) |755.0'- C10, 8" RMW 8.00] 16.70 87.3 0.455 85.4 95.8 -10.4 -411
NORTH Door C46A (Glass) 7.38] 3.36] 24 .8 0.810] 85.4 95.8, -10.4 -208
NORTH Door C46 7.17 3.00] 215 0.448 85.4 95.8 -10.4 -100,
NORTH* 755.0' - C5, 8" RMW 8.00 10.31 61.0 0.455 93.5 95.8 -2.3 -62
NORTH Door C42 7.17| 3.00 21.5 0.448 93.5| 95.8| 2.3 -22
EAST* 755.0'- C12,8"Cl 8.00 11.34] 58.5 0.500 76.5 95.8] -19.3 -563
EAST Door C56 7.17| 4.50 323 0.448 76.5 95.8 -19.3 -2784
WEST* 755.0'-C1,8"Ci 8.00 6.67| 10.3 0.500 85.4 95.8 -10.4 -54
WEST Door C39 7.17 6.00 43.0 0.448 85.4) 95.8 -10.4 -200
WEST 755.0' - Stair C1, 8" Cl 8.00) 4.00 32.0 0.500, 102.3 95.8 6.6 105
FLOOR*** 708.0'-T1, 18" TC (Up) 6.67] 9.36 62.4 0.369 120.0 95.8 24.3 559
FLOOR 729.0'- C1, 8" TC (Up) 6.67 33.21 2215 0.524| 116.0 95.8 203 2,350
FLOOR 729.0'-C1, 8" TC (Up) 4.67 10.63 49.6 0.524| 116.0] 95.8 20.3 527
CEILING W. Attic 1 - 3/4" PL (Up) 6.67| 43.20 288.1 0.730] 92.0 95.8 -3.8 -795
CEILING W, Attic 1 - 3/4" PL (Up) 4.67| 10. 49.6, 0.7 92.0 958' -3.8 -137]
TOTAL TRANSMISSION LOAD = 2,273
Note: Wall thickness varies from 8" to 12"; conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Ceiling raised to el. 763'-8". (***) See Assumption 4.1.6
LOAD SUMMARY:
PEOPLE (pg. 18): 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 1,757
TOTAL ROOM SENSIBLE LOAD: 4,030

|
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 54A

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: ZZ7% Date: 12/18/01 Checked by: 22£ Date: 03/08/02

7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD - LOCA
ROOM NO. 755.0-C3
ROOM NAME: CORRIDOR (cont'd)

TRANSFER AIR CFM | FACTOR | Ts | Tr | DettaT
(ROOM C4) - pg. 31 & 55 440 X 0.972 924 958 34 -1,454
(ROOM C5) - pg. 31 & 56 155 X 0.972 935 958 23 -339
(ROOM C10) - pg. 31 & 60 220 X 0.972 854 958 -10.4 2,213
NET ROOM SENSIBLE LOAD: 23
ROOM HUMIDITY RATIO (Wr):
(ROOM C4) - pg. 31 & 55 40 @ 0.0080
(ROOM C5) - pg. 31 & 56 155 @ 0.0070
(ROOM C10) - pg. 31 & 60 20 @ 0.0073

[ wr= 0.0076)
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 &2 Page: 55
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: ZZ% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD - LOCA
ROOM NO. 755.0-C4 ) (Ref. 5.1.4 &55.1)
ROOM NAME: KITCHEN ]
|Reference
Design air flow: 440 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/b dry air
Steady State Temperature: 924 °F .
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr |DELTA T| SENSIBLE HEAT

WALL ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) [Btwhsqit.F| (F) CF) CF) (BTU/h) sjl
WEST 755.0'-C1, 8" Cl 8.00) 13.38) 107.0 0.500 85.4 92.4) 7.0 37
SOUTH* 755.0 - C3, 8" RMW 8.00 14.03 90.7] 0.455 95.8] 924 34 140
SOUTH Door C40 7.17 3.00 21.5) 0.448 95.8] 92.4 34 33
EAST 755.0' - C5, 8" RMW 8.00 13.38 107.0) 0.455 93.5] 92.4 1.2 5§
EAST 755.0' - C6, 8" RMW 8.00 16.00 128.0 0.455 89.4] 92.4 -2.9 -170
NORTH 757.0'- A5, 36" CI 8.00 14,03 112.2 0.236 85.0 92.4 73 -195)
FLOOR** 708.0' - T1, 18" TC (Up) 13.38 116.4) 0369 120.0 92.4 27.7 1,188
FLOOR 729.0'- C1, 8" TC (Up) 295.8 0524 116.0 92.4 23.7 3,666
CEILING W. Attic 1 - 5/8" GB (Dn) 4122 0.338 92.0 92.4 0.4 53

TOTAL TRANSMISSION LOAD = 4,290

(*) The area of the door, listed directly below this wall area, Has been subtracted from the total wall area.
(**) See Assumption 4.1.6

LOAD SUMMARY:
PEOPLE (pg. 18) . 10 X 250 = 2,500
ELECTRICAL LOAD (pg. 18) : = 8,787
TOTAL ROOM SENSIBLE LOAD: 15,577
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 15577 / (1.08 x 09 x 440 ) = 92.4 °F
LATENT LOAD: ' Q latent
PEOPLE (pg. 18) : 10 X 200 2000
TOTAL ROOM LATENT LOAD: 2000
ROOM HUMIDITY RATIO (Wr) = 0.0070  + 2,000 / ( 4840 x 0.9 x 440) = 0.0080
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 56

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 227 Date: 03/08/02

7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD -LOCA

ROOM NO. 755.0-C5
ROOM NAME: MEN'S TOILET

(Ref. 5.1.4 &5.5.1)

[Reference |
Design air flow: 90 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/lb dry air
Steady State Temperature: 93.5 °F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) | (sq Ft) |Btuwhsgft.F§| CF) CPh CF) (BTU/h)
WEST 755.0 - C4, 8" RMW 800  13.38 107.0 0.455]  92.4 93 5§ 12 -56)
SOUTH* 755.0' - C3, 8" RMW*™ 8.00] 10.31 61.0 0.455] 95.8 93.5 2.3 6
SOUTH Door C42 7.17| 3.00] 21.5 0.448 95.8 93.5 23 22
NORTH 755.0' - C6, 8" RMW* 8.00 10.31 61.0 0.455| 89.4 93.5 4.1 -113
NORTH Door C45 7.17, 3.00 21.5 0.448 89.4 93.5] -4.1 -39
JEAST 755.0' - C10, 8" RMW*™* 8.00 13.38 107.0 0.455 85.4 93.5 -8.1} -394
IFLOOR 729.0' - C1, 8" TC (Up) 10.31 13.38] 137.9) 0.524| 116.0 93.5 225 1,626
ICEILING W. Attic 1 - 5/8" GB (Dn) 1031 13.38 137.9 0338] 920 935 -1.5 -71
TOTAL TRANSMISSION LOAD = 1,037
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
LOAD SUMMARY:
PEOPLE (pg. 18): 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) . = 1,994
TOTAL ROOM SENSIBLE LOAD: 3,031
TRANSFER AIR CFM FACTOR | Ts | Tr | DeltaT
(Room CB) - pg. 31 & 57 65 X 0.972 93.5 89.4 4.1 257
NET ROOM SENSIBLE LOAD: 3,288
Ts | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 3288 /(108 x 09 x 90 ) = 93.6 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18): 0 X 200 0
Transfer - Air (Room C6) - pg. 31 & 57 65 X 4840 X 0.8 0.0070 (0.0070) 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 0/ (4840 x 09 x 80 ) = 0.0070
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Calculation Identifier: EPM-LCP-072489 Rev. 12 - Plant: WBN /1 & 2 Page: 57
Subject: Cooling and Heating Load Analysis, Main Controi Room

Prepared by: £Z7 Date: 12/18/01 _ Checked by: 22¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) COOLING LOAD -LOCA
ROOM NO. 755.0-C6, C7, and C8 (Ref. 5.1.4 &5.5.1)

ROOM NAME: LOCKER ROOM AND SHOWERS

IReference

Design air flow: 65 cfm pg. 31
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0070 lbW/b dry air pg. 29
Steady State Temperature: 89.4 °F Design Room Temperature: 98°F

TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT

WALL ENCLOSURE _ (Ft) | (sq Ft) |BtuhsqftF| (°F) CF) CF) (BTU/h)
[SOUTH" 755.0 - C5, 8' RMW* 800 10.31 61.0 0.455] 935 89.4 41 113
SOUTH "]Door C45 717 3.00 21.5 0.448 93.5 89.4 4.1 39
NORTH 757.0' - A5, 36" CI 8.00 10.31 82.5 0.236] 104.0; 89.4 14.6 2
EAST 755.0' - C9, 8" RMW** 8.00 10.03] 80.2 0.455] 79.8 89.4 9.7 -353
EAST 765.0' - C10, 8" RMW** 8.00 5.33] 42.6 0.455] 85.4) 89.4 -4.0 -78
WEST 755.0'-C1,8"Ci 8.00] 16.02 128.2 0.500 85.4| 89.4 -4.1] -261
FLOOR 729.0'- C1, 18" TC (Up) 16.02 8.70] 139.4 0.369| 116.0 89.4 26.6 1,366
FLOOR 729.0'-C1, 8" TC (Up) 25.8 0.524| 116.0 89.4) 26.6 359
CEILING W. Attic 1 - 5/8" GB (Up) 16.02 10.31 165.2 0.427[ 92.0 89.4] 25 179
TOTAL TRANSMISSION LOAD = 1,647

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.

'

LOAD SUMMARY:
PEOPLE (pg. 18): 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 464
TOTAL ROOM SENSIBLE LOAD: _ 2,111
s | a | CFM
ROOM TEMPERATURE (Tr) = 560 + 2,111 / ( 1.08 x 09 x 85 ) = 89.4 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = - 0.0070 + 0/(4840 x 09 x 65 ) = 0.0070
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 58
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £2% Date: 12/18/01 Checked by: 22£ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD - LOCA
ROOM NO. - STAIR C1 (Ref. 5.1.1 & 5.1.12)

ROOM NAME: WEST STAIRWELL

IReference

Design air flow: - cfm ng. 31
Supply Air Temp: : - °
Supply Air Humidity Ratio: - IbWib dry air
Steady State Temperature: 102.3 °F

TYPE OF LENGTH/ [ WIDTH AREA U Ts Tr [DELTA T| SENSIBLE HEAT

WALL - ENCLOSURE HGT (Ft)] (Ft) | (Sq Ft) |BtwhsgtF| (CF) CF) P (BTU/h)
WEST 755.0 - CZ, 8" CI 8.00 2.00 32.0 0.500]  110.0]  102.3 77 123
SOUTH* 755.0-T1, 36" Cl 8.00 20.54 164.3 0.236] 120.0 102.3 17.7 686
NORTH* 755.0'-C3, 8" Cl 8.00 20.54 142.8 0500 95.8 102.3 6.6 -468)
NORTH Door C37 7.17 3.00 215 0.448 95.8 102.3 66 -63
EAST 755.0'- C3, 8" Cl 8.00 4.00 32,0 0.500 958 102.3 66 -105
CEILING W. Attic 3-3/4" PL (Up) 20.54 4.00 82.2 0.730] 100.3 102.3 2.0 -120
FLOOR (See Note) |
TOTAL TRANSMISSION LOAD = 54

Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) See Assumption 4.1.6
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 58A
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £4Z% Date: 12/18/01 Checked by: 2Z¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD -LOCA
ROOM NO. STAIR C2 (Ref. 5.1.1& 5.1.12)
ROOM NAME: EAST STAIRWELL
|Reference

Design air flow: - cfm |pg. 31
Supply Air Temp: - °F :
Supply Air Humidity Ratio: ' - [bW/lb dry air
Steady State Temperature: 89.0 °F

TYPE OF LENGTH/ | WIDTH AREA U Ts Tr |DELTA T] SENSIBLE HEAT

WALL ENCLOSURE HGT (Ft)}] (Ft) (Sq Ft) |BtuhsqftF| (F) CF) CF) (BTU/h)
WEST* 755.0' - C15, 8" CI 8.67| 6.04 30.9 0.500] 93.1 89.0 4.1 63
WEST Door C53 7.17 3.00 215 0.448 93.1 89.0 4.1 40
WEST 755.0' - C13, 8" RMW 8.67| 2.32 20.1 0.455 72.5 89.0 -16.5 -151
SOUTH** 755.0-T1, 36" Cl 8.67 20.33 176.3 0.236 120.0 89.0 31.0 1,280
NORTH 755.0'- C19, 8" CI 8.67] 14.27 1237 0.500 82.6 89.0 6.4 -396
NORTH 755.0' - C13, 8" RMW 8.67| 6.06! 52.5 0.455 72.5 89.0 -16.5 -394
EAST 755.0'- C19, 12" ClI 8.67| 4.00 34.7 0.431 82.6 89.0] 64 -96;
EAST* 755.0' - C19, 8" RMW 8.67 4.39 16.6) 0.455 82.6 89.0| 6.4 -48]
EAST Door C60 7.7 3.00 215 0.448 82.6 89.0 6.4 -62
CEILING E.Attic 3 - 3/4" PL, (Up) 4.00] 20.33 81.3 0.730 88.3 89.0 07 -42)
CEILING C13 (1/2" & 5/8" GB) (Up) 439 6.00] 26.3] 0.448 72.5 89.0 -16.5 -195
FLOOR (See Note)
TOTAL TRANSMISSION LOAD = 9

Note: No transmissicn through the floor is considered; open space (stairs) between elevations 755.0 and 692.0

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) See Assumption 4.1.6
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 59
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z% Date: 12/18/01 Checked by: 2Z¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD - LOCA
ROOM NO. 755.0-C8 (Ref. 5.1.4)

ROOM NAME: CONFERENCE ROOM

|Reference |
Design air flow: 270 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/lb dry air
Steady State Temperature: 79.8 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) | (Sq Ft) |Btuhsaft.F] (F) CF) 3] (BTU/h)
WEST ] 755.0' - C6, 8" RMW 8.00] 10.03 80.2 0.455 89.4 79.8 97 . 353
SOUTH* 755.0' - C10, 8" RMW 8.00 16.70 1121 0.455 85.4 79.8 57 288
SOUTH Door C48 7.17 3.00 21.5 0.448 85.4 79.8 57 541
NORTH 757.0' - A5, 36" Cl 8.00 16.70 133.6 0.266 104.0 79.8 243 862]
EAST 755.0'-C12,8"CI 8.00 10.03, 80.2 0.500 76.5 79.8] .33 -130
FLOOR 729.0' - C1, 8" CRP (Up) 10.03 16.70 167.5 0.324f 1160 79.8 36.3 1,967
[cEiLING W. Attic 1 - 3/4" PL (Dn) 10.03] 16.70 167.5 0.503| 92.0 79.8 12.2 1,030
TOTAL TRANSMISSION LOAD = 4,424
{*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY:

PEOPLE (pg. 18) : 0 X 250 = 0

ELECTRICAL LOAD (pg. 18): = 1,829

TOTAL ROOM SENSIBLE LOAD: ‘6,253

s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 6,253 /(1.08 x 0.9 x 270 ) = 798 °F
LATENT LOAD: ' Q latent

PEOPLE (pg. 18) : ' 0 X 200 ' 0
TOTAL ROOM LATENT LOAD: 0
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £ZZ% Date: 12/18/01 Checked by: 22 Date: 03/08/02

Page: 60

7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD -LOCA
ROOM NO. 755.0-C10 (Ref. 5.1.4)
ROOM NAME: SHIFT ENGINEERS OFFICE
: IReference ]
Design air flow: 330 cfm pg. 31
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0070 IbW/lb dry air pg. 29
Steady State Temperature: 85.4 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T|] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) |} (Sq Ft) |BumhsatF] (CF) (°F) @3] (BTU/hj
WEST 755.0' - C5, 8" RMW 8.00 13.38 107.0 0.455 93.5) 85.4] 8.1 394 .
WEST 755.0° - C6, 8" RMW 8.00] 533 42.8 0.455] 89.4! 85.4[ 4.0 78
SOUTH* (See Note) {755.0' - C3, 8" RMW 8.00 16.70 87.3] 0.455) 95.8] 85.4 10.4 411
SOUTH Door C46 7.17 3.00 215 0.448 95.8] 85.4 10.4 1008
SOUTH Door C46A (Glass) 7.38] 3.36 24.8 0.810 95.8] 85.4] 10.4 208
NORTH* (See Note) |755.0'- C9, 8 RMW 8.00 16.70 112.1 0.455 79.8] 85.4 5.7 -288
NORTH Door C48 7.17 3.00] 21.5 0.448 79.8] 85.4 5.7 =
EAST** 755.0'-C12,8"Cl 8.00 19.36 154.9 0.500 76.5] 85.4 -8.9 -689
FLOOR 729.0' - C1, 8" CRP (Up) 16.70 19.36 323.3 0.324 116.0 85.4 30.6 3,205
CEILING W. Attic 1 - 3/4" PL (Dn) 16.70 19.36 323.3 0.503 92.0 854 6.6 1,068
TOTAL TRANSMISSION LOAD = 4,433
Note: Wall thickness varies (see **); conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Part of the walll is 12" thick; conservatively, 8" thickness was considered.
LOAD SUMMARY:
PEOPLE (pg. 18): 2 X 250 = 500
ELECTRICAL LOAD (pg. 18) : = 4,502
TOTAL ROOM SENSIBLE LOAD: 9,435
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 9435 / (1.08 x 0.9 x 330 ) = 85.4 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : .2 X 200 400
TOTAL ROOM LATENT LOAD: 400
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 400 / ( 4840 x 0.9 x 330) = 0.0073
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 61
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z7% Date: 12/18/01 Checked by: &8¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD -LOCA
ROOM NO. - N/A
ROOM NAME: EAST ATTIC 1 (above C14) (Ref. 5.1.1 & 5.1.6)
IReference
Design air flow: 2,580 cfm (Transfer from room C14) pg. 31
Supply Air Temp: 772 °F (Transfer from room C14) pg. 64
Supply Air Humidity Ratio: 0.0089 IbWIIb dry air (Transfer from room C14) pg. 64
Steady State Temperature: 79.5 °F
TYPE OF LENGTH/ | WIDTH AREA §] Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)} (Ft) | (Sq Ft) |BtuhsatF} CF) P (F) (BTU/h)
W(Second tier) |755.0'-C13,10"Cl 7.75 42.00 325.5 0.463 72.5 - 79.5 7.0 -1,055
EAST (CLTD) 36" CE 7.75 42.00 3255 0.262 153 1,308
NORTH (CLTD)  [36"CE 10.00 16.80 168.0 0.262 8.0 35
SOUTH* 708.0'-T1, 36" Cl 10.00 16.80 168.0 0.236 120.0 795 405 1,606]
JFLOOR C14 Ceiling (Ac. tile) (Up) 16.80) 42.00 705.6 0.415 77.2 795 23 67y
JROOCF (CLTD) 27", uninsulated (Down) 16.80 42.00 705.6) 20.8 4,392
' TOTAL TRANSMISSION LOAD 5,932
(*) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95 -22/2 = 84; F=1.0
CLTDcorr(east) = [(21.5 + 0)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (east)= 153 °F
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)} CLTDcorr (north)= 8.0°F
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 20.8 °F
Ts | | a [1.08x09] CFM
ROOM TEMPERATURE (Tr) = ( 772 ) + | 5,932 /(.972 x 2,580 ) = 79.6 °F
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 61A

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 "~ Checked by: 227 Date: 03/08/02

7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD - LOCA
ROOM NO. - N/A
ROOM NAME: EAST ATTIC 2 (above C15)

Design air flow: - ofm
Steady State Temperature: 88.9 °F

TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T[ SENSIBLE HEAT

WALL . ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) |BtwhsqtF| CF) ) P (BTU/h)
WEST MCR Plen, 12" CI 9.08 6.04 54.8 0.431] _ 79.0 88.9 0.9 2
SOUTH* 755.0'-T1, 36" Cl 9.08, 13.29 120.7] 0.238] 120.0 88.9 31.1 886
NORTH 755.0'- C13, 8" Cl 9.08 13.29 120.7 0.500 725 838.9 -16.4 -990
EAST E. Attic 3, 8°Cl 9.08 4.00 36.3 0.500 88.3| 88.9 06 -11)
EAST C13 (sec. tier), 8" CI 9.08 2.04 185 0.500 72.5 88.9 -16.4 -152
FLOOR C15- 3/4" PL, (Up) 13.29 6.04 80.3 0.730 93.1 88.9 42 246
ROOF (CLTD) 27", uninsulated (Dn) 13.29 6.04 80.3 11.4 2
TOTAL TRANSMISSION LOAD 19]

(") See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)JF; To = 95 - 22/2 = 84; F=1.0
CLTDcorr(roof) = [(28 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 11.4°F
ROOM NO. N/A
ROOM NAME: EAST ATTIC 3 (above Stair C2)
Design air flow: - cfm
Steady State Temperature: 88.3 °F

TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT

WALL ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) |Btuhsqft.F] CF) CF) 45 (BTU/h)
WEST E.Attic 2, 8" CI 9.08 4.00 36.3 0.500, 88.9 88.3 0.6 11
SOUTH* 755.0-T1, 36" Cl 9.08| 20.33 184.6, 0.236] 120.0 88.3 317 1,381
NORTH 755.0'- C13, 8" Cl 9.08 20.33 184.6 0.500 72.5 88.3 -15.8 1,458
EAST 755.0' - C13, 12" Cl 9.08 4.00 36.3 0.431 72.5 88.3 -15.8 -247
FLOOR E.Stair C2 - 3/4" PL (Up) 4.00, 20.33 81.3 0.730 0.7 42
ROOF (CLTD) 27", uninsulated (Dn) 4.00] 20.33 81.3 0.300}: 12.0 292
TOTAL TRANSMISSION LOAD = 19

(*) See Assumption 4.1.6

CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To = 95-22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 12.0 °F
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 62
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z7 Date: 12/18/01 Checked by: %8¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD - LOCA
ROOM NO. 755.0-C12 (Ref. 5.1.1,5128& 5.1.4)
ROOM NAME: MAIN CONTROL ROOM
[Referonce ]
Design air flow: 21,650 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbwW/lb dry air
Steady State Temperature: 76.5 °F Design Room Temperature: 82°F .
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T|] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)} (Ft) | (sq Ft) |Btuhsgit.F| CF) (°F) CF) (BTU/h)
W-EST‘ 755.0'-C3,8"Cl 8.00 11.34 58.5 0.500 95.8| 76.5 19.3 . 563
WEST Door C56 7.17, 450 323 0.448 95.8' 76.5] 19.3 278
WEST 755.0'- C10, 8" Cl 8.00, 19.36 154.9 0500]  85.4 76.5 8.9 ' 689
WEST 755.0'- C9, 8" Cl 8.00 10.03 80.2 0.500 79.8| 76.5 33 130
WEST W. Attic 1, 8" CI ) 2.00 42.00] 84.0 0.500 92.0 76.5 155 650
SOUTH =** 755.0'-T1,36"Cl 10.00 150.70 1507.0 0.236| 120.0 76.5 435 15,471
NORTH 757.0' - A1,36"Cl! 10.00; 26.70] 267.0 0.236| 104.0 76.5 275 1,733
NORTH 757.0' - A25, 36" CI 10.00 14.00 140.0 0.236 104.0 76.5 275 909
NORTH* 757.0' - A3 to A5, 36" CI 10.00 48.00 480.0] 0.236 104.0 76.5] 275 3,115
NORTH Door C49 6.50] 3.00 19.5) 0.448 104.0] 76.5 275 240
NORTH 757.0' - A27,36"CI 10.00 14.00] 140.0 0.236 104.0 76.5 - 2715 809
NORTH 757.0' - A23, 36" C!} 10.00 20.00 200.0 0.236 104.0] 76.5 275 1,29
NORTH* 757.0' - A21/A22, 36" Cl 10.00 28.00 260.5 0.236 104.0 76.5 275 1,691
NORTH Door C50 6.50 3.00 19.5 0.448 104.0 76.5 275 240
EAST* 755.0' - C15, 12" Cl 8.67| 6.04 201 0.431 93.1 76.5 16.6 14
EAST Door C55 7.17| 4.50] 323 0.448 93.1 76.5 16.6 24l
EAST E. Attic 2, 12" Cl 1.33 6.04 8.0 0.431 88.9 76.5 12.4 43
EAST 755.00-C13,12" ClI 10.00f  35.29 352.9 0.431 72.5] 76.5 -40 -608]
[FLOOR 728.0' -C1, 8" CRP (Up) 42.00] 150.70 6329.4 0.324) 116.0| 76.5 395 81,0
[CEILING* MCR Plenum (Up) The return air is directed from the room to the plenum. '
|TOTAL TRANSMISSION LOAD = : 108,737
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Luminious ceiling panel (plastic) (***) See Assumption 4.1.6
LOAD SUMMARY:
PEOPLE (pg. 18): 8 X 250 = 2,000
ELECTRICAL LOAD (pg. 18) : = 334,003
TOTAL ROOM SENSIBLE LOAD: ' 444,740
CFM Ts (-Tr)
Transfer - Air (C 13) - pg.31 & 63A 2727 X 1.08 X 0.9 72.5 -76.5 -10,601
NET ROOM SENSIBLE LOAD: 434,140
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 434140 / ( 1.08 x 08 x 21650 ) = 76.6 °F
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1 & 2

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z7% Date: 12/18/01 Checked by: 227 Date: 03/08/02

Page: 62A

7.0 CALCULATIONS (CONT.) : 7.2 COOLING LOAD -LOCA
ROOM NO. 7565.0-C12 (Ref. 5.1.1,5.1.2 & 5.1.4)
ROOM NAME: MAIN CONTROL ROOM (cont'd)

LATENT LOAD: Q latent
PEOPLE (pg. 18): 8 X 200 1600
Transfer - Air (C 13) - pg. 31 & 63A 2,727 X 4840 X 0.9 0.0070 (0.0070) 0
TOTAL ROOM LATENT LOAD: 1,600
ROOM HUMIDITY RATIO (Wr) = . 0.0070 + 1,600 / ( 4840 x 0.9 x 21650) = 0.0070
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Calculation Identifier: EPM-LCP-072439 Rev. 12 Plant: WBN /1 & 2
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

Page: 63

7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD -LOCA

ROOM NO. 785.0-C13 {Ref. 5.1.4,51.6,5.1.10)
ROOM NAME: RELAY ROOM and DPSO SHOP

|Reference

Design air flow: 7,490 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbWI/Ib dry air
Steady State Temperature: 72.5 °F Design Room Temperature: 79°F

TYPE OF LENGTH/ [ WIDTH AREA U Ts Tr JDELTA T|SENSIBLE HEAT

WALL ENCLOSURE HGT (Ft)] (Ft) |} (Sq Ft) |BtuhsattF| (P (€3] P (BTU/h)
WEST 755.0- C12, 12" Cl 10.00]  35.29 352.9 0431]  76.8 72.5 2.0 608
WEST (Second tier) |MCR Plenum, 12" Cl 7.75 35.29 273.5 0.431 79.0 72.5 6.5 766
WEST (Second tier) |E. Attic 3, 12" CI 9.08 4.00 36.3 0.431 88.3 725 15.8 247
WEST (Second tier) |E. Attic 2, 8" Cl 9.08 2.04 18.5 0.500| 88.9 72.5 16.4 152
SOUTH Stair C2, 8" RMW 8.67 6.06 52.5 0.455 89.0 72.5 16.5 39.
SOQUTH 755.0' - C19, 2-5/8"GB 8.67 37.67| 326.6) 0.403 82.6 72.5 10.1 1,329
SOUTH* 755.0'- C15,8"Cl 8.67 13.29] 65.0] 0.500 93.1 72.5 20,6 6704
SOUTH Door C52 7.17| 7.00 50.2 0.448 93.1 725 20.6 463
ISOUTH(Second tier) |E. Attic 2, 8" Cl 9.08| 13.29 120.7| 0.500, 88.9 72.5 16.4 990
SOUTH(Second tier) |E. Attic 3, 8" Cl 9.08 20.33 184.6 0.500 88.3 725 15.8 1,458
SOUTH(Sec. tier)*** [755.0'-T1, 36" Cl 9.08 24.04 218.3 0.236 120.0 72.5 475 2,447
NORTH 757.0' - A21,36" C! 17.75 57.66) 1023.5 0.236 104.0 72.5 315 7,608
EAST" 755.0' - C16, 8" RMW 8.67 18.50 138.9 0.455 74.6 72.5 2.1 13
EAST Door C63 7.17 3.00 21.5 0.448 74.6] 725 21 29
EAST 755.0' - C18, 8" RMW 8.67 13.54 117.4 0.455 70.0 72.5 25 -13
EAST (next to C15) Stair C2, 8' RMW 8.67 2.32 201 0.455 89.0 72.5 16.5 151
EAST (Second tier) East Attic 1, 10" Cl 7.75 42.00 325.5 0.463 79.5] 72.5 7.0 1,055
EAST (Second tier) 755.0'-C14,10"Ci 1.33 42.00 55.9 0.463 77.2 72.5 4.7 122
FLOOR 729.0'- C1, 8" TC (Up) 32.63 38.13 1244.2 0524] 116.0 725 435 28,360
FLOOR 729.0'- C1, 8" TC (Up) 2.32 13.29 30.8 0.524 116.0 72.5 435 703
FLOOR*** 708.0'- T1, 18" TC (Up) 32.63 19.53 637.3 0.369 120.0 72.5 475 11,170
FLOOR (Sec. tier) |C16 (Area abave) (Dn) 179.7 0.403[ 746 725 2.1 152
FLOOR (Sec. tier)** {C18 (Area above) (Dn) 113.2 0.403 70.0 72.5 25 -1
FLOOR (Sec. tier)** ]C19 (Near C16) (Up) 54.0 0.538 82.6 72.5 10.1 293
FLOOR (Sec. tier) C19 (1/2" & 5/8" GB) (Up) 282.2 0.448 82.6' 72.5 10.1 1,277
FLOOR (Sec. tier) E.Stair(1/2"& 5/8"GB) (Up) 26.3 0.448 89.0I 72.5 16.5 195
ROOF (CLTD) 27", uninsulated (Down) 2541.4 0.300 27.8 21,157
ITOTAL TRANSMISSION LOAD = 81,673

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Ceiling for this room is 8" concrete slab '
(***) See Assumption 4.1.6

CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95 - 22/2 = 84;
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)]

F=1.0

CLTDcorr (roof)= 27.8°F

L
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 63A

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £4Z% Date: 12/18/01 Checked by: 2%2¢ Date: 03/08/02

7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD - LOCA
ROOM NO. 755.0-C13
ROOM NAME: RELAY ROOM and DPSO SHOP (cont'd)

LOAD SUMMARY:
PEOPLE (pg. 18) 0 X 250 = 0

ELECTRICAL LOAD (pg. 18) : _ = 39,255

TOTAL ROOM SENSIBLE LOAD: 120,928
s | a | CFM

ROOM TEMPERATURE (Tr) = 56.0 + 120,928 / ( 1.08 x 0.9 x 7,490 ) = 26 °F
LATENT LOAD: _ Q latent
PEOPLE (pg. 18) 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
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Calculation Identifier: EPM-LCP-072489

Plant: WBN /1 & 2

Rev. 12 Page: 64

Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: ZZ%# Date: 12/18/01

Checked by: £Z2¢ Date: 03/08/02

7.0 CALCULATIONS (CONT.)
ROOM NO. 755.0-C14

7.2 COOLING LOAD - LOCA
(Ref. 5.1.4,5.1.5, 5.1.10)

ROOM NAME: TECHNICAL SUPPORT CENTER

|Reference |
Design air flow: 1,840 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/ib dry air
Steady State Temperature: 772 °F
TYPE OF LENGTH/ } WIDTH AREA u Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) |[BtwhsqftF] (F) CF) CF) (BTU/h)
WEST* 755.0' - C19, 10" Cl 8.67 6.03 25.6) 0.463 826 77.2 5.4 6
WEST Door C51 6.80 3.92 26.7, 0.448 82.6 77.2 54 64}
WEST* 755.0' - C18, 10" CI 8.67] 21.50 164.9 0.463 74.6 77.2 26 -199
WEST Door C62 7.17 3.00 21.5 0.448 746 77.2 26 -25
WEST* 755.0'- C18, 10" ClI 8.67| 13.54} 104.2 0.463, 70.0 77.2 7.2 -347
WEST Window 4.00 3.30 13.2 0.810 70.0 772 -7.2 =77
WEST (Second tier) |755.0'- C13, 10" Ci 1.33 42.00, 55.9 0.463 72.5 77.2 -4.7 -122
SOUTH** 708.0'-T1,36"Cl 10.00 16.80) 168.0| 0.236] 1200 77.2 428 1,697
NORTH (CLTD) 36" CE 10.00) 16.80] 168.0 0.262f 10.3 455
JEAST (CLTD) 36"CE 10.00 42.00 420.0 0.262]; 17.6 1,942
{FLOOR** 708 - T1, 18" CRP (Up) 16.80 42.00 705.6 0257 120.0 77.2 428 7,761
[CEILING E. Attic 1 (Ac. tile) (Dn) 16.80 42,00 705.6 0.330 79.5 77.2 2.3 536}
TOTAL TRANSMISSION LOAD = 11,750
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85))F; To =95 -22/2 = 84; F=1.0
CLTDcorr(east) = [(21.5 + 0)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (east)= 17.6 °F
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)]} CLTDcorr (north)= 10.3 °F
"LOAD SUMMARY: _
PEOPLE (pg. 18) : 34 X 250 = 8,500
ELECTRICAL LOAD (pg. 18) = 8,007
TOTAL ROOM SENSIBLE LOAD: 40,007
CEM Ts | ¢Tr)
Transfer - Air (C 16) - pg. 31 & 67 740 X 1.08 X 0.9 74.6 -77.2 -1,870
NET ROOM SENSIBLE LOAD 38,136
ROOM TEMPERATURE (Tr) = 56.0 + 38,136 / ( 1.08 x 09 x 1,840 ) = 773 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18): 34 X 325 11,050
Transfer - Air (C 16) - pg. 31 & 67 740 X 4840 X 0.9 0.0082 (0.0070) 3,797
TOTAL ROOM LATENT LOAD: 14,847
ROOM HUMIDITY RATIO (Wr) + 14,847 / (4840 x 09 x 1,840 ) = 0.0089
I  THIS PAGE REPLACEDBYREV.12 |




Calculation Identifier: EPM-LCP-072489 Rev, 12 Plant: WBN /1 & 2 Page: 65
Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: .ZZ% Date: 12/18/01 Checked by: 2%¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD - LOCA
ROOM NO. 755.0-C156 (Ref. 5.1.1 & 5.1.11)
ROOM NAME: CORRIDOR
Reference
Design air flow: - ¢fm pg. 31
Supply Air Temp: - °F
Supply Air Humidity Ratio: - bWi/lb dry air
Steady State Temperature: 93.1 °F Design Room Temperature: 96°F

TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T|] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) | (sq Ft) |BtuhsatF| (P P C’F) (BTU/h)
WEST* 755.0'-C12,12"Cl 8.67| 6.04 201 0.431 76.5 931 -16.6 -1
WEST Door C55 7.17 4.50 32.3 0.448 76.5) 931 -16.6 -240
SOUTH* ** 755.0'-T1, 36" Cl 8.67| 13.29] 87.2 0.236| 120.0 93.1 26.9 553
SOUTH** Door C54 (Heavy eq.) 7.10 3.95 28.0 0.452 120.0 93.1 26.9 341
NORTH* 7585.0'-C13,8"ClI 8.67| 13.29 65.0] 0.500 72.5 93.1 -20.6 6708
JNORTH Door C52 7.17, 7.00 50.2 0.448 72.5 83.1 -20.6 -463
|EAST" Stair C2, 8"Cl 8.67| 6.04} 9.1 0.500 89.0 93.1 -4.1 -19
IEAST Door C53 717 6.04) 433 0.448 89.0 931 -4.1 -80)
IFLOOR 729.0'-C1, 8" TC (Up) 13.29) 6.04 80.3 0.524 116.0 93.1 229 963
ICEILING E. Attic 2 - 3/4" PL, (Up) 13.29| 6.04| 80.3 0.730 88.9 93.1 -4.2 -246
TOTAL TRANSMISSION LOAD = -3
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) See Assumption 4.1.6
LOAD SUMMARY:
INTERNAL:
PEOPLE (pg. 18): 0 X 250 = 0
LIGHTING (pg.18, Note 2) : 86.0 X 3.413 X 0% = 0
EQUIPMENT (pg. 18, Note 2) : 172 X 3.413 X 0% = 0
TOTAL ROOM SENSIBLE LOAD: 0
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1& 2 ' Page: 66
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z7 Date: 12/18/01 Checked by: £2¢ Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD - LOCA
ROOM NO. - N/A

ROOM NAME: M C R RETURN AIR PLENUM

IReference

Design air flow: 24,017 cfm (Transfer from C12) pg. 31

Supply Air Temp: 765 °F (Transfer from C12) pg. 62
Supply Air Humidity Ratio: 0.0070 IbW/Ib dry air (Transfer from C12) pg. 62
Steady State Temperature: 79.0 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T|J SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) | (Sq Ft) |Btuhsqt.F| CF) ) C’F) (BTU/h)

SOUTH*" T1-36"Cl 7.79] 150.70 1167.9 0.236 120.0 79.0 41.0 11,301
NORTH 757.0'- A1, 36" Cl 7.75 26.70 206.9 0.238]  104.0 79.0 25.0 1,221
NORTH 757.0' - A25, 36" CI 7.75 14.00 108.5 0.236] 104.0 79.0 25.0 64
NORTH 757.0' - A3 to A5, 36" ClI 7.75 48.00 3720 0.236] 104.0 79.0 25.0 2,195
NORTH 757.0' - A27,36" CI 7.75 14.00 108.5 0.236 104.0 79.0 25.0 640
NORTH 757.0'- A23, 36" CI 7.75 20.00 165.0] 0.236 104.0 79.0 25.0 915
NORTH 757.0' - A21/A22, 36" CI 7.75 28.00 217.0 0.236] 104.0 79.0 25.0 ) 1,280
EAST C13 (Sec. tier), 12" CI 7.75 35.29 2735 0.431 72.5 79.0 -6.5 -766
EAST East Attic 2, 12" CI 7.75 6.04 46.8 0.431 88.9[ 79.0 9.9 200
WEST West Attic 1, 8" CI 7.75 42.00 325.5 0.500 92.0| 79.0 13.0 2111
FLOOR* €12 (Susp. ceiling) The return air is directed from the room to the plenum.
ROOF (CLTD) 27", uninsulated (Down) 6329.4 0.300; 21.3[ 40,350

TOTAL TRANSMISSION LOAD = 60,086
(*) Luminious ceiling panel (plastic) (**) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F, To =95 - 22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr {roof)= 21.3°F

Ts | | a [1.08x08| CFM
791°F

ROOM TEMPERATURE (Tr) = ( 765 ) + ( 60,086 /(.972 x 24017 ) =
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 67
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £27% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

7.0 CALCULATIONS (CONT))

ROOM NO. 755.0-C16 and C 17
ROOM NAME: CONFERENCE ROOM & TELEPHONE ROOM

7.2 COOLING LOAD - LOCA

Reterence ]
Design air flow: 380 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/ib dry air
Steady State Temperature: 746 °F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) IBtunhsetF| (P CPH CF) (BTU/h)
WEST* 7565.0 - C13, 8" RMW 8.67| 18.50 138.9, 0.455 72.5 74.6} 2.1 -133
WEST Door C63 7.17 3.00 21.5 0.448 72.t'd 74.6 21 -20
WEST 755.0' - C19, 8" RMW 8.67 3.08] 26.7| 0.455 82.6 74.6 8.0 97]
SOUTH 755.0 - C19, 8" RMW 8.67 8.36 725 0.455 82.6 74.6 8.0 26
SOUTH Door C57 717 3.00 215 0.448 82.6 74.6 8.0 77
NORTH* 755.0 -C18, 2-5/8" GB 8.67 8.3 53.3 0.403 70.0 746 46 99
NORTH Door C64 7.17| 2.67| 19.1 0.448 70.0 74.6 46) -39
EAST* 755.0'-C14, 10" Ci 8.67 21.50 164.9 0.463 77.2 74.6 26 199
JEAST Door C62 7.17 3.00 215 0.448 77.2 74.6 26 25
fFLooRr™ 708"~ T1, 18" CRP (Up) 21.50) 8.36 179.7) 0257] 120.0 74.6 454 2,097]
ICEILING"’ C13 (Second tier) (Dn) 21.50] 8.36 179.7| 0.403 725 74.6 2.1 -162]
TOTAL TRANSMISSION LOAD = 2,315
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab )
(***) See Assumption 4.1.6
LOAD SUMMARY:
PEOPLE (pg. 18): 4 X 315 = 1,260
ELECTRICAL LOAD (pg. 18): = 2,597
TOTAL ROOM SENSIBLE LOAD: 8,488
CFM : Ts | ()
Transfer - Air (C 18) - pg. 31 & 68 360 X 1.08 X 0.9 70.0 -74.6 -1,610
NET ROOM SENSIBLE LOAD 6,878
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 6,878 / (1.08 x 09 x 380 ) = 74.6 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) X 325 1300
Transfer - Air (C 18) - pg. 31 & 68 360 X 4840 X 0.8 0.0074 (0.0070) 650
TOTAL ROOM LATENT LOAD: 1,950
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 1,950/ (4840 x 09 x 380 = 0.0082
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 68
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z% Date: 12/18/01 Checked by: 227 Date: 03/08/02
7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD -LOCA
ROOM NO. 755.0-C18 (Ref. 5.1.1,5.1.6, 5.1.10)
ROOM NAME: NRC OFFICES
[|Reference
Design air flow: 360 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/lb dry air
Steady State Temperature: 70.0 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr |DELTA T|SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) | (sq Ft) |BtwhsqitF] CF)- CF) Ch (BTU/h)
WEST 755.0 - C13, 8" RMW 867| 1354 117.4 0455  72.5 70.0 25 - 134]
SOUTH* 755.0' - C16, 2-5/8"GB 8.67 8.36 53.3 0.403 74.6| 70.0] - 46 od
SOUTH Door C64 7.17 2.67 19.1 0.448 74.6] 70.0 46 39
INORTH 757.0' - A21, 36" Cl 8.67 8.36 725 0.236] 1040 70.0 34.0 582
- JNORTH (CLTD) 36" CE 8.67, 5.88 51.0 0.262f 17.5 234
EAST" 755.0' - C14, 10" Cl 8.67 13,54 104.2 0.463 77.2 70.0 7.2 347
EAST Window 4.00| 3.30 13.2 0.820] 77.2 70.0 72 78
FLOOR"** 708.0'- T4, 18" CRP (Up) 13.54 8.36 113.2 0.257] 1200 70.0) 50.0 1,45
CEILING™ €13 (Second tier) (Dn) 13.54 8.36 113.2 0.403 72.5 70.0 25 1
TOTAL TRANSMISSION LOAD = 3,082]
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab '
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95 -22/2 = 84; F=1.0
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= 17.5°F
LOAD SUMMARY:
PEOPLE (pg. 18) : 2 X 315 = 630
ELECTRICAL LOAD (pg. 18) : = 1,222
TOTAL ROOM SENSIBLE LOAD: . 4,934
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 4934 /(108 x 09 x 360 ) = 70.1 °F
LATENT LOAD: ' Q latent
PEOPLE (pg. 18): 2 X 325 . 650
TOTAL ROOM LATENT LOAD: _ - 650
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 650/ (4840 x 0.9 x B0 ) = 0.0074
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1& 2 Page: 69

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD - LOCA

ROOM NO. 755.0-C19
ROOM NAME: CORRIDOR

IReference |

Design air flow: 260 cfm pg. 31

Supply Air Temp: 56.0 °F pg. 29A

Supply Air Humidity Ratio: 0.0070 IbWAb dry air pg. 29

Steady State Temperature: 82.6 °F .

TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA TJ SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) | (sq Ft) |BtuhsatF| CF) [§3) (€9 (BTU/h)

WEST Stair C2 - 12" CI 8.67] 4.00 34.7 0.431 89.0 82.6 6.4 o6
WEST" Stair C2 - 8" RMW 8.67] 4.39 16.6, 0.455 89.0 82.6] 6.4 48
WEST Door C60 7.17] 3.00 21.5 0.448 89.0 82.6 6.4 62
NORTH 755.0'- C13, 8" RMW 8.67| 6.06) 52.5 0.455 72.5 82.6 -10.1 -241]
norTH 755.0' - C13, 2-5/8'GB 8.67 37.67 326.6) 0.403 72.5 826 -10.1 -1,329
|NORTH® 755.0'- C16, 8" RMW 8.67 8.36 51.0 0.455]  74.6| 82.6 8.0 - -18§
|NORTH Door C57 7.17 3.00 215 0.448 74.6 826 80 -77
JsouTthr 755.0 - T1, 36" C| 8.67 32.40 280.9 0236 120.0] 82.6 374 2,479
JsoutH 755.0' - Stair C2, 8" CI 8.67] 1427 1237 0.500 89.0 82.6 6.4 396
EAST 755.0'- C16, 8" RMW 8.67| 3.08 26.7| 0.455 74.6 82.6 8.0 97
EAST* 755.0'- C14, 10" Cl 8.67 6.03) 255 0.463 77.2 82.6 54

EAST Door C51 6.83 3.92 26.8 0.448 771.2 82,6 5.4 -65
FLOOR 729.0'- C1, 8" TC (Up) 4.39 15.77 69.2 0524] 1160 82.6 334 1,212
FLOOR ** 708.0'-T1, 18" TC (Up) 9.00) 6.00 54.0 0369] 1200 82.6 37.4 745
JFLOOR ** 708.0'- T1, 18" TC (Up) 23.40 9.10 2129 0.369] 1200 82.6 374 2,939
CEILING (Sec. tier)* |C13 (Near C16) (Up) .00 6.00) 54.0 0.538 725 826 -10.1 -293}
CEILING (Sec. tier) |C13 (1/2" & 5/8'GB)(Up) 23.40) 9.10) 212.9 0.448 72.5 82.6) -10.1 -96
CEILING (Sec. tier) |C13 (1/2" & 5/8"GB)(Up) 4,39 15.77 69.2 0.448 725, 826 -10.1 -313

TOTAL TRANSMISSION LOAD = 4,347

(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab :
(***) See Assumption 4.1.6

LOAD SUMMARY:
PEOPLE (pg. 18): 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) = 2,361
TOTAL ROOM SENSIBLE LOAD: 6,708
: Ts | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 6,708 / ( 1.08 x 0.9 x 260 ) = 825 °F
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Calculation Identifier: EPM-LCP-072489

Subject: Cooling and Heating Load Analysis, Main Controi Room
Prepared by: £Z% Date: 12/18/01

Rev. 12

Plant: WBN /1 & 2

Checked by: £Z¢ Date: 03/08/02

Page: 70

7.0 CALCULATIONS (CONT.)

ROOM NO. - N/A

7.2 COOLING LOAD -LOCA

ROOM NAME: WEST ATTIC 1 (above C3, C4, C5, C6, C9 & C10)

Design air flow: - cfm
Supply Air Temp: - °F
Supply Air Humidity Ratio: - IbWi/lb dry air
Steady State Temperature: 92.0 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T[] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) BtuhsqftF] (CF) P CPH (BTU/h)
SOUTH (See Note)* [755.0'- T1, 36" CI 9.75 22.00 2145 0.236| 1200 92.0 28.0 1,419
SOUTH (See Note)  |w. Attic 3, 8" CI 9.75| 20.54 200.3 0.500 100.3 92.0] 83 - 834
ISOUTH (See Note)  |w. Attic 2, 8" CI 9.75 9.53 92.8 0.500 99.6 92.0] 7.6 354
WEST (See Note) 755.0' - C1, Metal column 9.75 37.33 364.0 0.735 85.4 92.0) 6.6 1,771
WEST (See Note) W. Attic 3, 8" CI 9.75 4.67 45.5] 0.500 100.3 92.0 8.3 190
NORTH (See Note)  [757.0" - A5, 36" CI 9.75) 42,70 416.3 0.236] 104.0 92.0 12.0 1,182
JeasT MCR Plen, 8" Cl 7.75 42,00 3255 79.0 92.0 -13.0 2,111
[easT 755.0'-C12, 8" Cl 2.00 42.00 84.0 76.5 92.0 -155 -650)
FLOOR 755.0' - C3, 3/4" PL (Up) 337.8 95.8] 92.0 38 932
FLOOR 755.0' - C4, 5/8" GB (Dn) 412.2 92.4 92.0 0.4 53|
FLOOR 755.0' - C5, 5/8" GB (Dn) 137.9) 93.5{ 92.0 15 71
|FLoor 755.0 - C6, 5/8" GB (Dn) 165.2 89.4] 92.0 25 -179)
JFLOOR 755.0 - C9, 3/4" PL (Dn) 167.5 79.8 92.0 122 -1,030]
|FLoor 755.0-C10, 3/4" PL (Dn) 3233 85.4 92.0 6.6 -1,068
JROOF (CLTD) 27" (Uninsulated) (Dn) 37.33 42,70 1594.0| 8.3 3,959
JROOF (CLTD) 27" (Uninsulated) (Dn) 467 9.53 445 8.3 111
|rooF (cLTD) 27" (Uninsulated) (Dn) 4,67, 11.12 51.9 EEnE 83 129
TOTAL TRANSMISSION LOAD = 2,426
Note: Wall height used = (775.75 - 763) = 9.75' for all walls.
(*) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95 - 22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 83°F
CFM s | (Tn
Transfer - Air (C 12) - pg. 31 & 62 360 X 1.08 X 0.9 76.5 -92.0 -5,413
Transfer - Air (C 3) - pg. 31 & 54A 815 X 1.08 X 0.9 95.8 -92.0 2,994
TOTAL ROOM SENSIBLE LOAD: 7
ROOM HUMIDITY RATIO (Wr):
(Room C12) - pg. 31 & 62 30 @ 0.0070
(Room C3) - pg. 31 & 54A 815 @ 0.0076
| Wr= 0.0074
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1 & 2
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z% Date: 12/18/01 Checked by: 227 Date: 03/08/02

Page: 70A

7.0 CALCULATIONS (CONT.)
ROOM NO. - N/A
ROOM NAME: WEST ATTIC 2 (above C2)

7.2 COOLING LOAD - LOCA

Design air flow: - cfm
Steady State Temperature: 99.6 °F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)[| (Ft) (Sq Ft) |Btunseft.F§ (F) P CP) (BTU/h)
WEST 7565.0'- C1, 8"Cl 9.75 4.00 39.0 0.500 85.4 99.6 -14.3 278
SOUTH* 708.0' - T1, 36" Cl 9.75 9.53 929 0.238] 120.0 99.6) 20.4 447]
NORTH W. Attic 1- 8" CI 9.75 9.53 92.9 0.500 92.0 99.6 76 -35
EAST W. Attic 3- 8" CI 9.75 4.00 39.0 0500 100.3 99.6) 0.7 14
FLOOR 755.0' - C2, 5/8" GB (Up) 9.53 4,00 38.1 0.562 10.4 223
ROOF (CLTD) 27", uninsulated (Up) 9.53 400 38.1 0.331f 0.7 8
' TOTAL TRANSMISSION LOAD 60
(*) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)JF; To =95-22/2 = 84; F=1.0
CLTDcorr{roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 0.7 °F
ROOM NO. - N/A
ROOM NAME: WEST ATTIC 3 (above Stair C1)
Design air flow: - cfm
Steady State Temperature: 100.3 °F
TYPE OF LENGTH/ | WIDTH AREA 3] Ts Tr DELTA T|] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) |Btwhsqt.F| (P (3] P (BTU/h)
WEST W.Attic 2- 8" Cl 9.75 4.00 39.0, 0500]  99.6]  100.3 0.7 -14)
SOUTH* 755.0- T1, 36" CI 9.75 20.54 200.3 0.236] 120.0 100.3 19.7 931]
NORTH W. Attic 1 - 8" Cl 9.75 20.54) 200.3 0.500 92.0 100.3 -8.3 -83
EAST W. Attic 1 - 8" Cl 9.75 4.00 39.0 0.500 92.0 100.3] -83 -162
ELOOR Stair C1 - 3/4" PL, (Up) 20.54, 4.00 82.2 0.730]  102.3 100.3 2.0 120
ROOF (CLTD) 27", uninsutated (Up) 20.54 4.00 82.2 0.331 0.0 -1
TOTAL TRANSMISSION LOAD 39
(*) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)JF; To = 95 - 22/2 = 84; F=1.0

CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 0.0 °F

L
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: 71

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 8¢ Date: 03/08/02

7.0 CALCULATIONS (CONT.) 7.2 COOLING LOAD - LOCA

CALCULATION OF RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT:

RETURN AR
ROOM NUMBER & DESCRIPTION FLOW (cfm) TEMP. HUMIDITY Ref. Icfm X HUM ¢fm X °F
(pg. 30, Diagram 2) (°F) # MOIST / # DRY page
EAST ATTIC 1 2,580} 795 0.0089 61 22.8 205,110}
CORRIDOR (C 19) 260[ 82.6 0.0070 69 1.8 21,476
RELAY ROOM & DPSO SHOP (C13 & C20) 4763 725 0.0070 64 33.3] 345,353
|sHIFT ENGINEERS OFFICE (C10) 110] 85.4 0.0073 60 0.8] 9,394
JCONFERENCE ROOM (C 9) 270] 798 59 1.9 21,533
IMCR RETURN AIR PLENUM 24,017 79.0 66 168.1 1,897,304
lTOTAL Vreturn = 32,000F::: 5 228.8 2,500,170
Return Air Temperature from MCR spaces: SUM (cfm X °F) / Vreturn: Tretum =
Return Air Humidity Ratio from MCR spaces: Wreturn =
Mechanical equipment room flow (Vmer) = 3289 cfm (pg. 31, Diagram 4)
Mechanical equip. room temperature (Tmer) = 85.4 °F (pg. 52)
Mech. equip. room humidity ratioc (Wmer) = 0.0072 # MOIST / # DRY AIR (pg. 52)
Outside Air Flow (Voa) = 711 cfm (pg. 31, Diagram 4)
Outside Air Temperature (Toa) = 95 °F DB, 74°F WB (Section 6.1)
AT pressurizing fan (A Tpr) = 4.9 °F (Fan Heat Gain @ pg.22)
Outside Air Humidity Ratio (Woa) = 0.0133 # MOIST / # DRY AIR
AT air cleaning unit (A Tcu) = 7.7 °F (Fan Heat Gain @ pg.23)
Air cleaning unit flow (Vcu) = ' 4000 cfm (pg. 31, Diagram 4)

AIR CLEANING UNIT DISCHARGE TEMPERATURE:
Tcu = A Teu + [(Vmer x Tmer) + Voa x (Toa + A Tpr)] / Veu

AIR CLEANING UNIT HUMIDITY RATIO:

HUMIDITY RATIO OF AIR ENTERING THE AIR HANDLING UNIT (We) :

= [(Vreturn x Wreturn) +(Vcu x Wcu)] / (Vreturn + Vcu)
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 - Page: 72
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION

ROOM NO. 755.0-C1 (Ref. 5.1.1,56.1.3,5.1.5,5.1.13 & 5.1.14)
ROOM NAME: MECHANICAL EQUIPMENT ROOM

Design air flow: 2,825 cfm .
Supply Air Temp: 70.2 °F @ 0.0085 IbW/b dry air
Steady State Temperature: . 605 °F Design Room Temperature: 64°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T [ SENSIBLE HEAT
WALL ENCLOSURE HeT (Ft) |  (Ft) (Sq Ft) IBtulh.sqftF (F) CF) (°F) (BTU/h)
WEST W CE 7.7 32.00) 745, 0.26 3.0 0. "47.5] 3,459
SOUTH 708.0'- T1, 36" CI 17.75 39.14} 694.7] 0.23¢] 50.0 60.5| -10.5| 1,71
|NORTH 36" CE 17.75 23.5() 417.1 0.268] 13.0 60.5 47.5 -5,304
-[NORTH 757.0' - A5, 36" C! 17.7§ 15.64) 277. 0.23 75.0 60.5 14.6 953
|[EAsT 755.0'- C2, 8" Cl 8.00 4.00) 32.0 0.500} 63.4 so.él 2.9 47
EAST 755.0'- C3, 8" Cl 8.00 6.67] 10.3 0.5004 5.8 60.5) 5.4 2
IWN Door C39 7.17] 6.00) 23.0 0.44 65.8] 60.5] 54 1
|[EAsT 755.0'- C4, 8" Cl 8.000 . 20.3g 235.0) 0.500] 70.9 60.5 10.5 1,22
JEAST (Second tier)™ |W. Attic 1, Metal . 9.75 37.3: 364.0 0.735] . 54.9 60.5] 8.0 -1,592
|EAST (Second tier)* [W. Attic 2, 8" CI 9.7 4.00) 39.9 0.500f 51.4 60.5 -8.9 -173
JFLOOR 708.0'- T1, 18° C (Dn) 39.14 42.00) 1643 0.3085{ 50.0 60.5) -10.5 .-5,23
JROOF 27", uninsulated (winter) 39.14 42.00 1643.9f 0.340] 13.0 60.5 475 -26,521]
[TOTAL TRANSMISSION LOAD = -47,662]
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Wall height used = (775.75 - 763) = 9.75' for all West Attic walls; conservative
LOAD SUMMARY: , .
R —
ELECTRICAL LOAD (pg. 18A) : = 14,940
TOTAL ROOM SENSIBLE LOAD: -32,722
. Ts| ql | crm |
ROOM TEMPERATURE (Tr) = 702  -32,722 / (1.08 x 1.1 x 2825 ) = 60.4 °F

e

|SALCULATED ROOM CONDITIONS: 60.5 “F dry bulb ]

This page replaced by Revision 013

o3




Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN/ Units 1,2 Page: 73
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 GALCULATIONS (CONT) 7.3 HEATING LOAD - NORMAL OPERATION

ROOM NO. 755.0-C2

(Ref. 5.1.1,5.1.4 & 5.5.1)

ROOM NAME: WOMEN'S TOILET

Design air flow: 230 cfm (Transfer from room C3)
Supply Air Temp: 65.8 °F (Transfer from room C3)
Steady State Temperature: 634 °F .
TYPE OF LENGTH/ | WIDTH | AREA U Ts Tr DELTA T [ SENSIBLE HEAT
WALL " ENCLOSURE HGT (Ft) (Ft) (Sq Ft) {Btuwh.sqft.F CF) (’F) (’F) (BTU/h)
WEST 755.0'- C1, 8" Cl 8.0 4.0 32.0 0.50! so.ﬁ 63.4 2.9 -4
JsouTH 708.0'- T1, 36" Cl 8.0 9.5 76.2) 0.238] 50. 63.4] -13.4 241 .
NORTH* 755.0'- C3, 8" Cl 8.00 9.53] 54.7] 0.500] 5. 63.4) 25 87
NORTH Door C38 7.17) 3.00) 21.5 0.448] 65. 63.4] 2.5 24
EAST 755.0' - W.Stair C1, 8" Cl 8.00} 4.00} 32,0 0.500) 68.3 63.4 -5.1 -81
FLOOR 708.0'- T1, 18" TC (Dn) 9.53 4,00 38.1 0.300} 50.0 63.4) -13.4 -153
[CEILING W. Attic 2, 5/8" GB (Up) 9.5 4.00) 38.1 0.562 51.6 63.4] -11.8 -254
TOTAL TRANSMISSION LOAD = 6831
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 18A) : = 0
TOTAL ROOM SENSIBLE LOAD: -683
Ts| ql | crm |
ROOM TEMPERATURE (Tr) = 65.8 683 / (1.08 x 1.1 x 230 ) = 633 °F
|cALCULATED ROOM CONDITIONS: 63.4 F dry bulb ]

This page replaced by Revision 013
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN/ Units 1,2 Page: 74 |.
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION

ROOM NO. 755.0-C3 .
ROOM NAME: CORRIDOR

(Ref.5.1.1,5.1.4 & 5.5.1)

Design air flow: 320 cfm (Transfer from room C10) ROB
Supply Air Temp: 74.1 °F @ 0.0085 lbW/lb dry air (Transfer from room C10)
Steady State Temperature: 65.8 °F Design Room Temperature: 65°F
TYPE OF LENGTH/ | WIDTH AREA Ts Tr DELTA T | SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)} (Ft) (Sq Ft) (°F) (’F) (F) (BTU/h)
SOUTH" [755.0-c2, 87 CI 800 553 54, 0.500) 3.4 65.8 25 |
SOUTH Door C38 7.17] 3.00) 21.5 - 0448 634 65.8] 2.5 -24
SOUTH" 755.0' - Stair C1, 8" Cl 8.00 20.54] 142.§ 0.500] "68.3 €5.8) 7.5 -539
SOUTH Door C37 717 3.00 21.5 0.448] 58. 5.8 7.5 79
SOUTH" 755.0°- T1, 36" CI** 8.67] 10.63) 63.6 0.23¢] 50.0 65.9] -15.8 -234
SOUTH . Door C36 (Heavy Eq.) 7.13 4.00} 28.5 0.45 50.0 65.8) -15.8 -2
NORTH* 755.0' - C4, 8" RMW 8.00 14.03 90.7} 0.45 70.9 65.6] 5.1 20
[NORTH Door C40 7.17] 3.00 215 044 70.9 65.5] 5.1 49
NORTH* (See Note) ]755.0'- C10, 8" RMW 8.004 16.70 87.3 0.45 74.1 65.8] 8.3 330
Im Door C46A (Glass) 7.3 3.3 24.9] 0.510) 74.1 65.8] 83 167] -
[NORTH Door C46 7.17 3.00 21.5 0.448 74.1 65.¢] 8.3 80
NORTH* 755.0' - C5, 8" RMW 8.00) 10.31 61.0 0455  79.4 65.8f 13.5 379
NORTH Door C42 7.17 3.00 21.5 0.448 79.4 65.8] 13.5 130
EAST" 755.0'- C12, 8" Cl 8.00 11.34) 58.9 0.500) 75.3 65.8 9.4 274
EAST Door C56 7.17 450 32.3 0.448] 75. 65.81 9.4 13
WEST 755.0'- C1, 8" Cl 8.00) 6.67 10.3 0.500 60. 65.9] 54 BT |
WEST Door C38 7.47] 6.00 43.0 0.448 e% 65.8] 5.4 -104
JWEST 755.0 - Stair 1, 8' Cl 8.00 .00 32.0) 0.500) 58. 65.8] 75 1_2;J
{FLOOR 708.0'- T1, 18" 1C (Dn) 6.67 9.3 62.4 0.300 50.0) 65.8] 15.8 297] -
FLOOR 728.0'- C1, 8" TC (Dn) 6.67) 33.21 221.9] 0.39 60.0 65.8] _5.8 -511
FLOOR 728.0'- C1, 8" TC (Dn) 4.67 10.63 49.6] 0.395 60. 65.8 5.8 115
CEILING W. Attic 1 - 3/4" PL (Up) 6.67] 43.20) 286.1 0.730 54.% 65.8) 1.3 -2,384
CEILING W. Attic 1 - 3/4" PL (Up) 456 10.63) 49.9 0.730 54. 65.9| 1.3 -411]
JTOTAL TRANSMISSION LOAD = -3,364]
Note: Wall thickness varies from 8" to 12"; conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Ceiling raised to el. 763'-8".
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 18A) : = 201
TOTAL ROOM SENSIBLE LOAD: -3,163
Ts| ql | crm |
ROOM TEMPERATURE (Tr) = 74.1 3,163 /(1.08 x 1.1 x 320 ) = 65.8 °F
|CALCULATED ROOM CONDITIONS: 65.8 F dry buib 1
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 75
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C4 (Ref. 5.1.4 8 5.5.1)
ROOM NAME: KITCHEN
Design air flow: 440 cfm (through two heaters - see below)
Supply Air Temp: 70.2 °F
AT Duct Heater: 0.0 °F (Heater 0-HTR-31-099)
Duct Heater Supply: 70.?Ff
Steady State Temperature: 70.9 °F Thermostat setting @ 75 F
' TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T | SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) | (Ft) (Sq Ft) |ewhsqtf | CF) (F) (F) {(BTU/h)
WEST 755.0'- C1, 8" Cl 8.0 29,3 235.0 0.50 60. 70. -10.5 -1,22
SOUTH* 755.0'- C3, 8" RMW 8.00) 14.03 90.7] 0.455) ssi' 70.9 -5.1 -204
SOUTH Door C40 7.17] 3.00 21, 0.448] 65.8 70.9] 5.1 s |
EAST 755.0'- C5, 8" RMW 8.00) 13.39 107. 0.455] 79.4 70.9 8.5 413
|[easT 755.0' - C6, 8" RMW 6.00) 16.00, 128.0 0.455 75.6 70.9 4.6 271
{NORTH 757.0'- A5, 36" Cl 8.0 16.00) 128.0) 0.236) 75. 70.9 4.1 124
JFLOOR 708.0'- T1, 18" TC (Dn) 8.70 13.39 116.4) 0.300] - 50.0} 70.94 -20.9 -730
FLOOR 729.0'- C1, 8" TC (Dn) | 285, 0.395] 60. 70.9( -10.9 -1,274
CEILING - |W. Attic 1 - 5/8" GB (Up) 29.3 14.03 412, 0.427] 54% 70.9 -16.4 -2,887
TOTAL TRANSMISSION LOAD = 5,
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY: .
ELECTRICAL LOAD (pg. 18A) : = 107
TOTAL ROOM SENSIBLE LOAD: -5,461
CFM Ts | () :
110 cfm via heater 0-HTR-31-097 (pg. 77) 110 X 1.08 X 1.1 114.5 -70.9 5,698
330 cfm via heater 0-HTR-31-099 330 X 1.08 X 1.1 70.2 -70.9 -274
NET ROOM SENSIBLE LOAD: ’ -38
CFM AT Duct Heater
DUCT HEATER: 330 X 1.08 X 11 X 0.0 0
DUCT HEATER NOMINAL CAPACITY: 5.0 Kw (Heater 0-HTR-31-099)
DUCT HEATER CALCULATED CAPACITY: 0.0 Kw
HEATER % OPERATION: 0%

|CALCULATED ROOM CONDITIONS:

7o_9“F dry bulb

1
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~ Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 76
Subject: Cdoling and Heating Load Analysis, Main Control Room HVAC '
7.0 CALCULATIONS (CONT.)

ROOM NO. 755.0-C5
ROOM NAME: MEN'S TOILET

(Ref. 5.1.4 & 5.5.1)

7.3 HEATING LOAD - NORMAL OPERATION

Design air flow: 90 cfm
Supply Air Temp: 70.2 °F
AT Duct Heater: 443 °F
Duct Heater Supply: 1145 °F
Steady State Temperature: 79.4 °F
TYPE OF LENGTH/ | WIDTH Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE er. (Ft)]  (Ft) CF) (°F) (F) " (BTU/h)
WEST 755.0' - C4, B" RMW 8.0 13.3 X 70.3 79.4 -8.5 -413
SOUTH* 755.0'- C3, 8" RMW*™* 8.00 10.31 61.0 0.455 65. 79.4 -13.5] - -37q
[souTH™ ~[Boor C42 747 3.00 21. 0.448] 5.4 79.4) -13.5 -139
JNORTH 755.0' - C6, 8" RMW™ 8.00 10.31 61.0 0.4585] 76.6f 79.4 -3.8 -104
NORTH Door C45 747 . 3.00 -21.5 0.448] 7. 79.4 3.8 -37)
EAST - 755.0' - C10, 8" RMW** 8.00 13. 107.0 0.455] 741 79.4 5.2 259
FLOOR 729.0'- C1, 8" TC (Dn) 10.31 13.39] 137, 0.395 60.0 794 104 -1,054
|ceiLinGg W. Attic 1 - 5/8" GB (Up) 10.31 13.38] 137.9] 0.427] 54. 79.4 -24.9 -1.469 -
JTOTAL TRANSMISSION LOAD = -3,839}
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used. _
LOAD SUMMARY:
“ELEGTRICAL LOAD (pg. 18A) : = 83
TOTAL ROOM SENSIBLE LOAD: -3,766
DUCT HEATER NOMINAL CAPACITY: 10.0 Kw
DUCT HEATER CALCULATED CAPACITY: 4.1 Kw (See pg.77)
HEATER % OPERATION: 41 % (See pg. 77)
Ts) ql | crm | .
ROOM TEMPERATURE (Tr) = " 1145  -3756 / ( 1.08 x 1.1 x 9 ) = 194°F

|CALCULATED ROOM CONDITIONS:

79.4 °F dry bulb |

This page replaced by Revision 013

po13




Calculation sheet

Document: EPMLCP072489

Rev.: 013 | Plant: WBN / Units 1,2

Page: 77

Subject:

'Cooling and Heating Load Analysis, Main Control Room HVAC

7.0 CALCULATIONS (CONT.)
'ROOM NO.__755.0-C6, C7, and C8

ROOM NAME: LOCKER ROOM AND SHOWERS

7.3 HEATING LOAD - NORMAL OPERATION

(Ref.5.1.4 & 5.5.1)

Reference
Design air flow: 65 cfm
Supply Air Temp: 702 °F
AT Duct Heater: 443 °F (Estimated; < 108.4°F calculated)
Duct Heater Supply: 1145 °F -
Steady State Temperature: 756 °F Design Room Temperature: 65°F Thermostat setting @ 75 F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T | SENSIBLE HEAT
WALL' ENCLOSURE (Ft) (sq Ft) Bwmsatr ]  CF) (P (’F) (BTU/h)
SOUTH" 755.0 - C5, & RMW—" | 8.0 1031 61. 0.455 79.4 75. 3.8| 708
|soutH Door C45 7.17) 3.00 21. 0.448 79.4 75.6( 3.8] 37
NORTH 757.0' - A5, 36" CI 8.00 10.31 82.5] 0.23¢( 75.0 75.6 -0.5 -11
EAST 755.0' - C8, 8" RMW™* 8.00] 10.03] 80.2 0.455 76.9( 75.6] 14 51
EAST 755.0'- C10, 8" RMW™ _ 8.00] 5.33] 424 0.455 74.4] 75.6] 1.4 -27]
WEST 755.0'- C1, 8" Cl 8.00 16.02] 128. 0.500) 60.5 75.6 -15.1 -96
FLOOR 729.0'- C1, 18" TC (Dn) 16.02 8.70 139.4 0.300 60.0 75.8] -15.6 65
FLOOR 729.0'- C1, 8" TC (Dn) 25.8 0.395 60.0 75.§ -15.6] -154
[cEiLNG W. Attic 1 - 5/8" GB (Up) " 16.02 10.31 165.2 0.427] 54.5 75.9 -21.1] -1,489
- [TOTAL TRANSMISSION LOAD = -3,108]
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 18A) : = 96
TOTAL ROOM SENSIBLE LOAD: -3,009
CFM AT Duct Heater
DUCT HEATER: 265 X 1.08 X 1.1 X 443 13,947
DUCT HEATER NOMINAL CAPACITY: 10.0 Kw
DUCT HEATER CALCULATED CAPACITY: 4.1 Kw
HEATER % OPERATION: 41 %
Ts| Q] | cFm |
ROOM TEMPERATURE (T7) = 114.5 -3,009 / (108 x 1.1 x 65 ) = 155 °F

|SALCULATED ROOM CONDITIONS:

75.6 °F dry bulb

1
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Calculation sheet

Document: EPMLCP072489

Rev.: 013 | Plant: WBN / Units 1,2 Page: 78
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION

ROOM NO. - STAIR C1
ROOM NAME: WEST STAIRWELL

-(Ref. 5.1.1 & 5.1.12)

Design air flow: - cfm
Steady State Temperature: 58.3 °F
TYPE OF LENGTH/ | WIDTH AREA 0 Ts Tr DELTA T [ SENSIBLE HEAT
WALL ENCLOSURE HeT (Ft)| (Ft) (sq Ft) |Bwhsqtf |  CF) (’F) (°F) (BTU/h)
WEST 755.0'- C2, 8" Cl . 8.0 4,00 32. 0.50! 83.4 8.3 - 5.1 81
SOUTH 755.0 - T1, 38" CI 8.00) 20.54 164.3} 0.234f 50.0 58.3] 8.3 -322
NORTH* 755.0'- C3, 8" Cl 8.00) 20.54 142, 0.500) 65.9 58.3] 7.5 539
[NORTH Door C37 7.17) 3.00) 21% 0.44 65.8 58.3 7.5 _73
[EAsT 755.0'- C3, 8" Cl 8.00 4.00) 32.0f 0.500 65.8] . 583 7.5 121
CEILING W. Attic 3-3/4" PL (Up) 20.54 4,00 82. 0.730f 50.1 58.3) 8.2 -492
I-FLOOR (See Note)
TOTAL TRANSMISSION LOAD = -1
Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
|CALCULATED ROOM CONDITIONS: 58.3 F dry bulb |
ROOM NO. STAIR C2 (Ref. 5.1.1& 5.1.12)
ROOM NAME: EAST STAIRWELL
Design air flow: - ¢fm
Steady State Temperature: 64.4 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T | SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (sq Ft) |Btuh.sqitF CF) (°F) (°F) (BTU/h)
WEST* 755.0'- C15, 8" CI 8.6 6.04 30. 0.50! 64.1 84.4 -0.3 -
WEST Door C53 7.17] 3.00 21. 0.448f 64.1 64.4 0.3 -3
WEST 755.0'- C13, 8" RMW 8.67] 2.32) 20.1 0.455] 74. 64.4 10.2 94
SOUTH 755.0 - T1, 36" Cl 8.67] 20.33} 176.3 0.236] 50.0f 64.4 -14.4 -599
NORTH 755.0'- C19, 8" Cl 8.67] 14.27) 123.7] 0.500f 63. 64.4 4.3 269
NORTH 755.0'- C13, 8" RMW a.s%i 6.0 52, 0.455] 74.§ 84.4 - 10.2 243
EAST 755.0'- C19, 12" Cl 8.6 4.00f 34.;“ 0.431 68.8 64.4) 4.3 6
EAST 755.0'- C19, 8" RMW 8.67] 4.39 16.6] 0.455] 68.8f 64.4] 4.3 3
|[EasT Door C60 7.17] 3.00( 21.5 0.448f 68.8 64.4 4.3 42
|ceiLnG E.Attic 3 - 3/4" PL (Up) 4.00) 20.33] 81.3 0.730 60.4] 64.4 4.0 -237)
[CEILING C13 (1/2" & 5/8" GB) (Dn) 4.39 6.00) 26. 0.351 141 84.4] EE |
10.2
FLOOR (See Note)
' TOTAL TRANSMISSION LOAD = -

Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0

*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
CALCULATED ROOM CONDITIONS: 64.4 F dry bulb .
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN/ Units 1,2 Page: 79
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION

ROOM NO. 765.0-C9 ) (Ref. 5.1.4)
ROOM NAME: CONFERENCE ROOM
Design air flow: 270 cfm
13
Supply Air Temp: 702 °F _ : ﬂo
AT Duct Heater: 185 °F (Estimated; < 24°F calculated)
Duct Heater Supply: 88.7 °F
Steady State Temperature: 76.9 °F :
TYPE OF LENGTH/ | WIDTH AREA ) Ts Tr DELTA T ] SENSIBLE HEAT
ENCLOSURE 56T (Fe) ] (Ft) (sq Ft) ltumsqre ]  CF) (’F) (°F) (BTU/h)
|755.0 - C6, 5" RMW 8.0 10.03 80.2f 045 75. 76.9 1.4 51
755.0' - C10, 8" RMW 8.00) 16.70] 1121 0.455] 741 76.9] 28 -143
fsoutH Door C48 7.4 3.00 21.5 0.448 74.9 76.9| 2.8 -27
NORTH 757.0' - AS, 36" CI 8.00] 16.70 133, 0.266] 75.0) 76.9| 1.9 -6
EAST 755.0 - C12, 8" Cl 8.00) 10.03 80. 0.500 753 76.9 4.7 54
FLOOR 729.0'- C1, 8" CRP (Dn) 10.03) 16.70) 167. 0.270) 60.0) 76.9] 16.9 76
CEILING ~|w. Attic 1- 3/4" PL (Up) 10.03] 16.70) 167.5) 0.730) 64. 76.9] 224 27
TOTAL TRANSMISSION LOAD = -3,867]
(*) The area of the'door. listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY: B
ELECTRICAL LOAD (pg. 18A) : = 96
TOTAL ROOM SENSIBLE LOAD: 3,771
Ts| o] : | _crm |
ROOM TEMPERATURE (Tr) = 88.7 3,771 /(108 x 11 x 270 ) = 76.9 °F
DUCT HEATER NOMINAL CAPACITY: - 5.0 Kw
DUCT HEATER CALCULATED CAPACITY: 3.9 Kw (see pg. 80)
HEATER % OPERATION: 77 % (see pg. 80)
76.9 °F dry bulb 1

JCALCULATED ROOM CONDITIONS:
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Calculation sheet
Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 80
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C10 (Ref. 5.1.4)
ROOM NAME: SHIFT ENGINEERS OFFICE

Design air flow: 330 c¢fm @0'3
Supply Air Temp: 70.2 °F :
AT Duct Heater: _ 185 °F (Estimated; < 24°F calculated)
Duct Heater Supply: 88.7 'F
Steady State Temperature: 741 °F Thermostat setting @ 75 F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr | DELTA T| SENSIBLE HEAT
WALL ERCLOSURE HGT (Ft) | (Ft) (Sq Ft) |Btwh.sqitF (F) CF) CF) (BTU/h)
_[WEST 755.0 - C5, 8" RMW 800 133 107, 0.45 ~ 794 741 5.2 25
WEST 755.0' - C6, 8" RMW 8.0 5.33] 42.8) 0.455] 75.6] 74.1 14 27
SOUTH" (See Note) [755.0' - C3, 8 RMW 8 16.70 87.3) 0.455] 5.9 744 8.3 ' -33d
|§6TTH Door C46 EEL 3.00 21.9 0,448 858 741 8.3 -0
[souTH Door C46A (Glass) 7.38] 3. 24.9 0.810 65.8] 74.1 8.3 . -167]
NORTH"* (See Note) |755.0'- C9, 8" RMW s.@ 16.70 112.1 0.455) 76. 74.1 2.8| 143
%ﬁ Doar C48 74 3.00 21%" 0.44 76. 741 28 T |
EAST™ 7550 -C12,6°Cl 8.00 19.39] 154.9 0.500 75.3 741 11 L |
FLOOR 729.0'- C1, & CRP (Dn) 16.70 19.38] 323.3] 0.270 0.0 744 -14.1 -1,234
JCEILING W. Aitic 1 - 3/4" PL (Up) 18.70] 19.3¢f . 323.3 0.730 54.5 74.1 -19.6] . -4,639

|TOTAL TRANSMISSION LOAD = -5,908]

Note: Wall thickness varies (see **); conservatively, widest room dimension is used.

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Part of the wall is 12" thick; conservatively, 8" thickness was considered.

LOAD SUMMARY:
ELECTRICAL LOAD (pg. 18A) : = : 188
TOTAL ROOM SENSIBLE LOAD: ' _ 6,720
Ts| ql | crm | _
ROOM TEMPERATURE (Tr) = 887 5720 / (1.08 x 1.1 x 330 ) = 741°F
CFM ' AT Duct Heater
DUCT HEATER: 600 X 1.08 X 1.1 X - 185 13,187
DUCT HEATER NOMINAL CAPACITY: 5.0 Kw
DUCT HEATER CALCULATED CAPACITY: 3.9 Kw
HEATER % OPERATION: ' 77 %
. |CALCULATED ROOM CONDITIONS: 74.1 °F dry bulb 1
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Calculation sheet
Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 81
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION

ROOM NO. - NA
ROOM NAME: EAST ATTIC 1 (above C14) (Ref. 5.1.1 & 5.1.6)
Design air flow: 2,580 cfm (Transfer from room C14)
Supply Alr Temp: 746 °F
Steady State Temperature: 68.5 °F i _
TYPE OF LENGTH/ WIDTH AREA u Ts Tr DELTA T SENSIB_LE HEAT
WALL ENCLOSURE uer (rry ] (Ft) | (sq Ft) stwnsgitr | CF) CF) CF) (BTU/h)
WEST (Second tier) 755.0'- C13, 10" CI 7.7 42,00, 325. 0.46 74, 68. 6.1 91q
EAST 36" CE 7.7 42.00 325.5 0.268] 13.0 68.5 -55,5 4,84
NORTH 36" CE 10.0 16.80) 168. 0.268 13. 68.5 -55.5 -2,501
SOUTH 708.0'- T1, 36" CI : 10.00 16.80 168.0 0.236{ 50.0 68. -18.5 735
FLOOR C14 Ceiling (Ac. tile) (Up) 16.80 42,00 705. 0.41§] 74.9 68. 6.1 1,781
ROOF 27", uninsulated (winter) 16.80) 42,00 7058~ 0.340 13.9 68. -55.5 -13,32
JTOTAL TRANSMISSION LOAD = -18,699]
Ts| ql |_crm |
ROOM TEMPERATURE (Tr) = 746  -18699 / ( 1.08 x 1.1 x 2580 ) = 685 °F
[CALCULATED ROOM CONDITIONS: 68.5 'F dry bulb —]
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 81A
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION
ROOM NO. - N/A
ROOM NAME: EAST ATTIC 2 (above C15)
Design air flow: - ¢fm
Supply Air Temp: - °F
Steady State Temperature: 59.8 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T | SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)} (rt) | (sq rt) |Buwnsqit |  CF) (’F) (F) (BTU/h)
WEST MCR Plen, 12" CI 9.0 6.04 54, 0.431 70. 59, 10.9) 25
SOUTH 755.0'- T1, 36" Cl 9.08] 13.29] 120.7] 0.236] 50.0f 59.8 98 -279
INORTH 755.0'- C13, 8" Cl 9.08{ 13.28] 120.7] 0.500 744 59.8] 14.8) 895
[EAST E. Attic 3, 8" Cl 9.08f 4.00 36.3 0.500] 60.4 59.8] 0.6 1
[EAsT C13 (sec. tier), 8" Cl 9.0 2.04 18.9 0.500 74.9 59. 14.8] 137
|FLoor C15 - 3/4" PL (Up) 13.29 6.04 80.3 0.730 64.1 9. 4.3 : 255'
{rOOF 27", uninsulated (winter) 13.29] 6.04 80.3 0.340 13. 59.8) -46.8] 1,277 -
TOTAL TRANSMISSION LOAD = -2
[CALCULATED ROOM CONDITIONS: £9.8 'F dry bulb 7
ROOM NO. N/A
ROOM NAME: EAST ATTIC 3 (above Stair C2)
Design air fiow: - cfm
Supply Air Temp: - °F
Steady State Temperature: 60.4 °F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T | SENSIBLE HEAT
WALL ENCLOSURE et (Ft)] (rt) | (sq Fr) lBtumsat | CF) ('F) (’F) (BTU/h)
WEST E. Attic 2, 8" Cl 9.0 4.0 36. 0.50 59. 60.4 -0.6 -11
SOUTH 765.0 - T1, 36" Cl 9.08] 20.33) 184.6 0.23§{ 50.0] 60.4 -10.4 -453
NORTH 755.0' - C13, 8" Cl 9.08 20.33 184.6{ 0.500 74.§ 60.4] 14.2 1,314
EAST 755.0' - C13, 12" Cl 9.08] 4.00) 36.3 0.431 74 60.4 14.2 223
FLOOR E.Stair C2 - 3/4" PL (Up) . 4.00 20.33] 81.3 0.730} 64.4 60.4 4.0 23
ROQF 27", uninsulated (winter) 4,00 20.33] 81.3 0.340] 13.0 60.4 -47.4 -1,311
TOTAL TRANSMISSION LOAD = 0

|JCALCULATED ROOM CONDITIONS:

60.4 °F dry bulb
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Calculation sheet
Document: EPMLCP072489 | Rev.: 013 | Plant: WBN / Units 1,2 Page: 82
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC "

7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION

ROOM NO. 755.0-C12 (Ref.5.1.1,5.1.2 & 5.1.4)

ROOM NAME: MAIN CONTROL ROOM

Design air flow: 21650 cfm
Supply Air Temp: 70.2 °F @ 0.0085 low/Ib dry air
Steady State Temperature: 75.3 °F Design Room Temperature: 75 °F Thenmostat setting @ 75 F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T | SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) (sq Ft) |stumsetr | CF) (’F) (F) (BTU/h)
WEST* 755.0'- C3, 8" Cl 8.0 11.34 58. 0.500 66. 75. 9.4 274
- [west Door C56 7.17 4.50 32.3 0.44 65.8 753 .04 -13¢
WEST . 755.0'- C10, 8" Cl 8.00 19.36] 154.9 0.500, 74.1] 75.3 1.1 -8¢
WEST 765.0'- C8, 8" Cl 8.00) 1003 . 80.2 0.500) 769 - 75.3 1.7 6
WEST - W. Attic 1, 8" CI - 2000 - 42.00 84.0 0.500) 54.5 75.3 .20.8 -872
SOUTH 755.0'- T1, 36" CI 10.00) 150.70) 1507.0 0.236) 50.0 75.3] -25.3) -8,980
'I-@TH 757.0'- A1, 38" Cl 10.008 26.70) 267.0 0.236 75.0 75.3 0.3 -14
NORTH 757.0' - A25, 36" Cl 10.00) 14.00} 140.0) 0.236( 75.0 75.3| -0.3 : K|
NORTH* 757.0' - A3 10 A5, 38" Cl _ 10.00 48.0! 480.0) 0.238) 75.0  75.3 -0.3 28
NORTH Door C49 8.5 3.00] 19. 0.448] 7500 - 75.3 0.3 -3
NORTH 757.0'-A27,36"Cl . 10.00 1400 . 1400 0.236 75.9 75.3) 0.3 |
iﬁ)RTH 757.0' - A23, 36" CI 10.00 20.00) 200.0 0.236] 75.0) 75.3] 03 -12
[NORTH" 757.0' - A21/A22, 36" Cl 10.00 28.00 260.5) 0.238] 75.0 75.3] 03 -15
|[NORTH Door C50 6.50) 3.00 19.5] 0.448] 75.0 75.3] -0.3 -2
EAST* 755.0'- C15, 12" Cl 8.67] 6.04 20.1] 0.431| 64.1 75.3 -11.2 -97,
|EAST Door C55 7.17) 4.50) 32.3 0.4 64.1 75.3 -11.2 ' -161
[EAST E. Atic 2, 12 CI 13 5.04 8.0] 0.431 5.8 759 155 -53
Iﬁf 755.0'- C13, 12" Ci 10.00 35.29 352.9 0.431 74.4 75.3 -0.6 93
FLOOR 729.0'-C1, 8" CRP (Dn) 42.00 150.70] 6329.4] 0.270 60.0f 753§ 153 -26,081
CEILING™ MCR Plenum (Up) The retum air is directed from the room to the pienum. )
_ |TOTAL TRANSMISSION LOAD = -38,
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
{**) Luminious ceiling panel (plastic) '
LOAD SUMMARY: )
ELECTRICAL LOAD (pg. 18A) : ' = 172,362
TOTAL ROOM SENSIBLE LOAD: 135,523
CFM s | T
Transfer - Air (C 13) - pg. 30 & 83 2727 X 1.08 X 11 746 753 -1,976
Transfer - Air (West Attic 1) - pg. 30 & 90 143 X 1.08 X 1.1 54.5 75.3 -3,525
NET ROOM SENSIBLE LOAD: 130,022
Ts] ql | crv_|
ROOM TEMPERATURE (Tr) = . 702 130,022 / (1.08 x 1.1 x 21650 ) = 753 °F
|cALCULATED ROOM CONDITIONS: 75 F dry bulb ]

This page replaced by Revision 013




Calculation sheet

Document: EPMLCP072489 Rev.: 013

Plant: WBN/Units 1,2 -

Page: 83

Subject:

7.0 CALCULATIONS (CONT.)
ROOM NO. 756.0-C13 (Ref. 5.1.4, 5.1.6, 5.1.10)
ROOM NAME: RELAY ROOM and DPSO SHOP

Cooling and Heating Load Analysis, Main Control Room HVAC

7.3 HEATING LOAD - NORMAL OPERATION

Design air flow: 7490 cfm
Supply Air Temp: 70.2 °F @ 0.0085 IbW/b dry air
AT Duct Heater: 87 °F *(100% capacity)
Duct Heater Supply: 789 F
Steady State Temperature: 746 °F Design Room Temperature: 75°F Thermostat setting @ 75'F
TYPE OF LENGTH/ Ts Tr DELTA T [ SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (F) (F) (F) (BTU/h) 4;
ST 755.0- C12, 12° I . 75. 756 06 9
WEST (Second tier) |MCR Plenum, 12° Cl 7.79 70.7} 74.6 .3.9 --460
WEST (Second tier) |E. Attic 3, 12" CI 9.08] 60.4 74.6 -14.2) -223
WEST (Second tier) |E. Attic 2, 8" CI 9.0 69. 74.6| -14.8 -137]
SOUTH Stair C2, 8" RMW 8.57] 64.4 74.6] -10.2 -245
JsouTH 755.0' - C19, 2-5/8'GB 8.67 68.8) 74.6 _5.9 779
[souTH* 755.0' - C15, 8" Cl 8.67) 64.1 74.6] -10.5 -343
[soutH Daor C52 7.17] 64.1 74.6] -10.5 -237
|SOUTH(Second tier) [E. Attic 2, 8" CI 9.0 69.8 74.6] -14.8 -89
SOUTH(Second tier) |E. Attic 3, 8" CI 9.08] 60.4] 74.6] 142 -1,31
IsoUTH(Seeond tier) [755.0'- T1, 36" C 9.08f 50.0] 74.6] 246 -1,26
NORTH . |767.0'- A21, 36" CI 17.7 75.0] 74.6] 0.4 87
IEAST' 755.0' - C16, 8" RMW 8.6 75. ZE| 0.9 57
JEAST Door C63 7.17] 75. 74.6 0.9 94
EAST 756.0' - C18, 8" RMW 8.67] 75.3 74.6 07 37
%th to C15) [Stair C2, 8 RMW 8.67 644 746 102 -4
|EAST (Second tier)  [East Attic 1, 10" CI 7.7 68. 74.6 £.1 -91
EAST (Second tier)  [755.0'- C14, 10" CI 1.3 74, 74, 0.0
FLOOR 729.0'- C1, 8" TC (Dn) 32.63 ~ 60.0 74.3’ -14.8} -7é
FLOOR 729.0'- C1, 8" TC (Dn) 2.32 60.0 74.6) 148 Ky |
FLOOR 708.0'- T1, 18" TC (Dn) 32.63} 50.0 74.6| 246 4,711
FLOOR (Sec. tier)™ |C16 (Area above) (Up) W 74.] 0.9 87
FLOOR (Sec. tien)™ |C18 (Area above) (Up) . 75.. 74. 0.7 43
FLOOR (Sec. tier)™  |C19 (Near C16) (Dn) 54.0) 0.403 68. 74:'['f 59 @
IFLOOR (Sec. ier)  [C19 (1/2” & 5/87 GB) (Dn) 282. 0.351 68. 74.6] 5.9 583
FLOOR (Sec. tier)  |E.Stair(1/2"& 5/8"GB) (Dn) 26.3 0.351 64.4 74.6 -10.2 -9
II_R;OF ' 27", uninsulated (winter) 25414 0.340) 13. 74.6] 616 53,261
: TOTAL TRANSMISSION LOAD = -72,681|
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
** Ceiling for this room is 8" concrete slab
LOAD SUMMARY: )
ELECTRICAL LOAD (pg. 18A) : = 34,607
TOTAL ROOM SENSIBLE LOAD: -37,954
Ts| al | cem |
ROOM TEMPERATURE (Tr) = 78.9 -37954 / (108 x 1.1 x 7490 ) = 748 °F

|CALCULATED ROOM CONDITIONS: "74.6 "F dry bulb |

This page replaced by Revision 013
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 84
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION

ROOM NO. 755.0-C14

(Ref. 5.1.4,5.1.5,5.1.10) :

ROOM NAME: TECHNICAL SUPPORT CENTER

This page replaced by Revision 013

@13
Design air flow: 1,840 cfm
Supply Air Temp: 70.2 °F _ _
AT Duct Heater: 105 °F (Estimated; < 15.6°F calculated)
Duct Heater Supply: 80.7 3
Steady State Temperature: 746 °F Thermostat setting @ 75°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA TJ SENSIBLE HEAT
WALL ENCLOSURE . HeT (o) | (rt) | (sq Ft) [BtumsatF ] CF) (°F) (F) (BTU/h)
WEST* 755.0'- C19, 10" Cl 8.6 e.oﬂ 25. 0.46! 88. 74.6| 59 -7#
WEST Door C51 6.80) 3.92] 26.7 0.448] 68. 74.¢] 5.9 -7;
WEST" 755.0' - C16, 10" CI 8.67] 21.504 164.9 0.463] 75. 74.6 0.9 8
WEST Door C62 7.17 3.00 21.4 0.44 75.5 74.6] 0.9 q
WEST* 755.0'- C18, 10" Cl 8.67 13.54] 104.2} 0.483} 75.3 74.6] 0.7 34
WEST Window 4.00 3.30 13.2) 0.810 75. 74.6] 0.7 7
WEST (Second tier) [755.0'- C13, 10" CI -1.33 42.0 58. 0.463} 74, 74.6f 0.0|. 9
[souTh 708.0'- T1, 36" Cl 10.00 16.8! 168.0 0.236] 50, 74.6 24.6 -7
|NORTH 36" CE R 10.00 -16.8 -168.0f 0.268 1300 74§ 1.6 2779
EAST 36" CE 10.00 42,00 420.0 0.268] 13.0 74.6] 616 5,939
FLOOR 708 - T1, 18" CRP (Dn) 16.80 42.00 705.6] 0.222 50.04 74.6) -24.6 _-3,86(
CEILING E. Attic 1 (Ac. tile) (Up) 16.80)] 42.00) 705.6 0.415] 68. 74.6] 6.1 -1.786|
[TOTAL TRANSMISSION LOAD = -16,358]
(%) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 18A) : . ' = 2,241
TOTAL ROOM SENSIBLE LOAD: 14,116
CFM Ts| (T1)
Transfer - Air (C 16) - pg. 30 & 87 740 X 1.08 X 1.1 75.5 -74.6 791
NET ROOM SENSIBLE LOAD 13,325
CFM AT Duct Heater
DUCT HEATER: 1,840 X 1.08 X 11 X 10.5 22,952
- DUCT HEATER NOMINAL CAPACITY: 10.0 Kw
DUCT HEATER CALCULATED CAPACITY: 6.7 Kw
HEATER % OPERATION: 67 %
Ts| al | crm |
ROOM TEMPERATURE (Tr) = 80.7 -13,325 7/ (1.08 x 1.1 x 1840 )
|cALCULATED ROOM CONDITIONS: 74.6 °F dry bulb I |




Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 85
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION -

ROOM NO. 755.0-C15
ROOM NAME: CORRIDOR

(Ref. 5.1.1 & 5.1.11)

Reference
pg. 30

Design air flow: - cfm
Supply Air Temp: - °F
Steady State Temperature: 64.1°F Design Room Temperature: 65°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T | SENSIBLE HEAT
WALL ENCLOSURE uer (rt)| (Ft) | (sq rt) IBwumsetr ] CP) CF) (F) (BTU/h)
WEST® 756.0 - G12, 12" Cl 8.6 6.04 20.1 0.431 75. 64.1 1.2 ]
[WEST Door C55 7.17] 4.50 32, 0.448 75. 64.1 11.2 161
[SoUTH 755.0'- T1, 36" Cl 8.67] 13.2 87. 0.236] 50 64.1 -14.1 -290
SOUTH Door C54 (Heavy eq.) 7.10] 3.95 28.0§ 0.452 50. 64.1 .14.1 -17
NORTH* 755.0'- C13, 8" CI 8.67] 132 65.0 0.500} 74. 64.1 10.5 343
NORTH Door C52 7.47 7.00 50.2) 0.448] 74.§ 64.1 10.5 237
EAST* Stair C2, 8"Cl 8.67] 6.04} 9.1 0.500] 64.4 84.1 0.3 1
EAST Door C53 7.7 6.04] 43.3 0.448 64.4 64.1 0.3
FLOOR 729.0'- C1, 8" TC (Dn) 13.2 6.04 80.3 0.395] 60.0 64.1 4] . -130
CEILING E. Attic 2 - 3/4" PL, (Up) 13.29] 6. 80.3 . o0.73q 89.8 = 64.1 43 -25,
JTOTAL TRANSMISSION LOAD =

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY:

ELECTRICAL LOAD (pg. 18A) : = 0
TOTAL ROOM SENSIBLE LOAD: h ]

|cALCULATED ROOM CONDITIONS: 64.1 °F dry buib

1

This page replaced by Revision 013
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Calculation sheet

Document: EPMLCP(072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 86
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION
ROOM NO. - N/A _
ROOM NAME: M C R RETURN AIR PLENUM
'

Design air flow: 24,520 cfm (Transfer from room C12)

Supply Air Temp: 75.3 °F @ 0.0085 IbW/lb dry air (Transfer from room G12)

Steady State Temperature: 70.7 °F

TYPE OF LENGTH/ | WIDTH AREA U ‘T3 Tr DELTA T ] SENSIBLE HEAT
WALL ENCLOSURE HeT (Fe)| (Fo) (Sq Ft) |BunsqtF | CF) (F) (°F) (BTU/h)
[SCUTH T1- 36" CI 7.7 150.70]  1167.9 _ 0.238) ___ 50.0 709] . 207 5,711
NORTH 757.0' - A1, 36" Cl 7.75 26.70 208.9 0.236| 75.0 70.7] 43 209
NORTH 757.0' - A25, 36" CI 7.75 14.00) 1088 0.2 75.0 70.7 4.3 109
NORTH 757.0'- A3 to A5, 36" Cl 7.75 48.00 372.00 0.236] 75.0 70.7] 43 374
NORTH 7567.0' - A27, 36" Cl 7.79 14.00) 108. 0.236] 75.0 707 . 43 109
|noRTH 757.0' - A23, 36" Cl 7.79 20.00) 155.0 0.236] 75.0) 70.7] 4.3 156
{NORTH 757.0' - A21/A22, 36" Cl 7.75 28.00 217.0 0.2 75.0 70.7] 4.3 219
EAST C13 (Sec. tier), 12" C! " 7.79 352 273.4 0.431 74. 70.7 3.9 460
EAST East Attic 2, 12" C! 7.75 6.04 46.§ 0.431 59.8 70.7] -10.9 -221
WEST West Attic 1, 8" CI <. 77§ - 4200 3255 . 0500 - 644 707 . -162 .-2,64%
FLOOR* C12 (Susp. ceiling) The return air is directed from the room to the plenum. : 1
|rooF 27", uninsulated (winter) ~ | 63204 0.340] 13.0f 70.7] -57.7| -124,254
TOTAL TRANSMISSION LOAD = -131,203]
(*) Luminious ceiling panel (plastic)
Ts q | crm |
ROOM TEMPERATURE (Tr) = 753 -131,203 / ( 1.08 x 1.1 x 24520 ) = 707 °F
|CALCULATED ROOM CONDITIONS: 70.7 °F dry bulb 1

This page replaced by Revision 013
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Calculation sheet

Document: EPMLCP(072489 Rev.: 013 | Plant: WBN / Units 1,2

Page: 87

Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

7.0 CALCULATIONS (CONT.)
ROOM NO. 756.0-C18 and C 17

7.3 HEATING LOAD - NORMAL OPERATION

ROOM NAME: CONFERENCE ROOM & TELEPHONE ROOM"

Design air flow: 380 cfm
Supply Air Temp: 702 °F
AT Duct Heater: 87 °F
Duct Heater Supply: 78.9 °F
Steady State Temperature: 755 °F
TYPE OF LENGTH/ | wiDTH Ts Tr DELTA T | SENSIBLE HEAT
. WALL ENCLOSURE HGT (Ft) | (rty CF) (F) (°F) (BTU/h)
WEST® 755.0 ~ C13, 8" RMW 8.5 18.5 74. 75. -0.9 457"
WEST Door C63 7.7 3.0 74, 75.5 -0.9 -
WEST 755.0' - C19, 8 RMW 8.67] 3.08 26.7] 0.455 ss.a 75.5 8.5 43
SOUTH 755.0 - C19, 8" RMW 8.67] 8.36] 72. 0.455 68. 75.5] -6.8] -2%
[souTH Door C57 7.17] 3.00} z% 0.448] 68.3 75.5 6.8 - 6
{NORTH* 765.0'-C18, 2.5/8" GB 8.6 8.3 53.3 0.403] 75. 75.5] -0.2 -4
[NORTH Door C64 7.17 2.67] 19.1 0.448 75.; 75.5 02 -3
EAST* 755.0'- C14, 10" CI 8.67] 2150 164. 0.463 74. 75.5] -0.9 -69
EAST Door C62- 7.17] 300 .~ 21§ 0.448 74.6 75.5] 0.9 9
FLOOR 708' - T1, 18" CRP (Dn) 21.5 8. 179.7 0.222 50, 75.5{ -25.5 -1,01
CEILING™ C13 (Second tier) (Up) 215 8.36] 179. 0.538 Mg 75.5 -09 -8
TOTAL TRANSMISSION LOAD = -1,6:
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 18A) : = 108
TOTAL ROOM SENSIBLE LOAD; -1,519
. CFM . Ts -Tn
Transfer - Air (C 18) - pg. 30 & 88 360 X 1.08 X 1.1 75.3 -75.5 -86
NET ROOM SENSIBLE LOAD -1,604
sl ql | crm |
ROOM TEMPERATURE (Tr) = 78.9 1,519 / (1.08 x 11 x 380 ) = 755 °F
[CALCULATED ROOM CONDITIONS: 76.5 °F dry buib |

This page replaced by Revision 013
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2

Page: 88

Subject: Cooling and Heating Load Analysis, Main Control Room HVAC -

7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C18 (Ref. 5.1.1, 5.1.6, 5.1.10)

ROOM NAME: NRC OFFICES

Design air flow: 360 cfm
- Supply Air Temp: 702 °F

AT Duct Heater: 8.7 °F

A —

Duct Heater Supply: 78.9 °F

Steady State Temperature: 75.3 °F

TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T | SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) (sq Ft) |BwhsaF| CF) CF) (°F) (BTU/h)
A ————

WEST 755.0' - C13, 8" RMW . 8.67 13.54 117.4 0.45 74.3 75. -0.7 -3
SOUTH* 755.0' - C18, 2-5/8"GB . 867 8.36 53.3 0.403{ 76.9 75.3 0.2 4
[souTH Door C64 : 7.47] " 2.87) 19.9) 0.448] 758 75.3 0.2 3
|[NORTH 757.0' - A21, 36" Cl 8.67] 8.36] 72.5 0.236] 75.0 75.3] 0.3 -9
|NORTH 36" CE 8.67) 5.8¢] 51.0 0262 - 130 75.3 623 833
JeasT 755.0'- C14, 10" C! 8.67) 13.54) 104.2} 0463 74§ 75.3 0.7 -34
EAST . Window 4.00 3.30) 13.2 0.820, 74. 75.9 0.7 -
FLOOR 708.0'- T1, 18" CRP (Dn) 13.54] a.asl 113.2 0.222 50.0) 75.:1 637

) -25.3
CEILING* C13 (Second tier) (Up) 13.54) 8.36] 113.9 0.53 74.8 75.3 07 -43
' JTOTAL TRANSMISSION LOAD = 1,691
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 18A) : = 67
TOTAL ROOM SENSIBLE LOAD: -1,523
Ts| | | crm |
ROOM TEMPERATURE (Tr) = 78.9 -1,623 / (1.08 x 1.1 x 360 ) = 753 °F
|CALCULATED ROOM CONDITIONS: 763 °F dry bulb |

This page replaced by Revision 013
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2

Page: 89

Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION
ROOM NO. 755.0-C19
ROOM NAME: CORRIDOR

Design air flow: 260 cfm
Supply Air Temp: 702 °F
Steady State Temperature: . 68.8 °F
TYPE OF LENGTH/ WIDTH ARER 0 Ts Tr DELTA T | SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) (sq rt) |swnsqtF] € (F) (°F) (BTU/h)
WEST Stair C2 - 12 CI 8.6 4.00 34. 0.431 64.4 68. 4.3 -5
WEST Stair C2 - 8" RMW 8.67] 4.39] 16.6] 0.455 64.4 68. 4.3 33
WEST Door C60 7.17] 3.000 21.5 0.448 68. 43 4
NORTH 755.0'- C13, 8" RMW 8.6 6.08] 52.5 0.455 74 -68.8( 59 141
NORTH 755.0' - C13, 2-5/8"GB 8.67 37.67] 326. 0.403 74.6 X | 5.9 77
NORTH* 755.0'~ C16, 8" RMW 8.67] 8.34] 51. 0.455 _75.8 66.9] 6.8 15
NORTH Door C57 7.17] 3.00 qu— 0.448 7. 66.5] 6.8] Gq
Eﬁ—l 755.0'- T1, 38" Cl 8.67] 32.40) 280.9 0.236 50.0. 68.8 -16.8 -1,243
JsoutH 755.0' - Stair C2, 8" ClI 8.67) 14.27 123.7] 0.500 64.4 68.8] 4.3 -269
[EAST 755.0'- C16, 8" RMW 8.67 3.0 26. 0.455 75.5 68.8| 6.8 8.
[EAsT 755.0'- C14, 10" C . 8.67) 6.0 25. 0.463) 746 68.8] 59 79
EAST Door C51 6.83 3.92 26.8] 0.448 74. 68.8] 5.9 71
FLOOR 729.0'- C1, 8" TC (Dn) 4.3 15.77 69.2 0.395 60.0 68.8} 8.8 -23
FLOOR 708.0'- T1, 18" TC (Dn) 9.0 6.00) 54.0) 0.300 50. 68.8 -18.8 =304
FLOOR 708.0'- T1, 18" 1C (Dn) 2340 9.10 212. 0.300 50.0 68.8) _18.8 -1,199
|CEILING (Sec. tie)™ |C13 (Near C16) (Dn) 5.00 6.00) 54.0f 0.403 74, 68.8] 5.8 124
CEILING (Sec. tier) [C13 (1/2" & 5/8"GB)(Dn) 23.40 9.10 212. 0.351 74.6( 68.8] 59 444
[CEILING (Sec. tier)  |C13 (1/2" & 5/8"GB)(Dn) 4.39 15. €9. 0.351 748 66.6] 5.9 143
: TOTAL TRANSMISSION LOAD = _-1,319
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area. )
(**) 8" concrete slab :
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 18A) : .= 880
TOTAL ROOM SENSIBLE LOAD: : -440°
Ts| al | crm |
ROOM TEMPERATURE (Tr) = ' 70.2 440 / (108 x 1.1 x 260 ) = 68.8 °F
|CALCULATED ROOM CONDITIONS: 68.8 'F dry buib |

This page replaced by Revision 013
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN/ Units 1,2 ~ Page: 90
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION

ROOM NO. - NJA -

ROOM NAME: WEST ATTIC 1 {above C3, C4, C5, C6, C9 & C10)

Reference
pg. 30

Design air flow: - cfm
Supply Air Temp: - °F
Steady State Temperature: 54,5 °F
TYPE OF LENGTH/ | WIDTH AREA I U Ts Tr DELTA T | SENSIBLE HEAT
: ' WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) [BtuhsqftF (’F) (F) (’F) (BTU/h)
ISOUTH (See Note)  |755.0'- T1, 36" CI 9.7 220 214.5 0.236) 50.0 54. 45 : -22
SOUTH (See Note) | W. Attic 3, 8" CI 975 2054 200.3 0.500 50.1 54.5] 4.4 e |
SOUTH (See Note)  |W. Attic 2, 8" I 575 9.53 92.9] 0.500 51.6) 54.5] 2.9 -13g)
WEST (See Note)  [755.0' - C1, Metal column 9.7 37.33 364.0 0.735 60.5 54.5 6.0 1,592
WEST (See Note) - |w. Attic 3, 8" CI 9.7q 4.67] 45.5 0.500 50.1 54.5] 4.4 -100)
NORTH (See Note) |757.0' - A5, 36" CI 9.78 42,70 416.3 0.236 75. 54.5| 20.5 2,013
[EasT MCR Plen, 8" Cl 7.74 42.00) 325.9 0.500 70. 54.5 16.2 264
EAST 755.0'- C12, 8" Cl 200 4200 84.0 0.500 76.% 54.5 208 87
FLOOR 755.0'- C3, 3/4" PL (Up) 337.8] 0.730 65.8{ 54.5] 11.3 2,796
FLOOR - ]755.0' - C4, 5/8" GB (Up) 412.2 0.427 70.9] 54.5 16.4 2,887]
FLOOR 756.0' - C5, 5/8" GB (Up) 137.9 0.427 79.4 54.5| 24.9 1,466
|FLOOR 755.0 - C6, 5/8" GB (Up) 165.9 0.427 76.6 54.5] 21.1 1,485
FLOOR 755.0 - C9, 3/4" PL (Up) 167.5 0.730 76.9 54.5 22.4 2,744
FLOOR 755.0'-C10, 3/4" PL (Up) 323.3) 0.730 74.1 54.5] 19.6 4,63
ROOF 27" (uninsulated) (winter) 37.3ﬁ 42.7 1594.0} 0.340, 13.0) 54.5| -22,491
] 415
ROOF 27" (uninsulated) (winter) 4.67] 9.53} 44, 0.340} 13.0 54,5 62
-41.5
ROOF 27" (uninsulated) (winter) 4.67] 11.12 51.9 0.340 13.0 54 5 -733
41.5
TOTAL TRANSMISSION LOAD = A,
Note: Wall height used = (775.75 - 763) = 9.75' for all walls.
CFM Ts | (I
‘Transfer - Air (C3) - pg 30 & 74 90 X 1.08 X 1.1 65.8 -54.5 1,212
Transfer - Air (C1) - pg. 30 & 72 53 X - 1.08 X 1.1 60.5 -54.5 375
L ————————
NET ROOM SENSIBLE LOAD: =35
|cALCULATED ROOM CONDITIONS: 54,5 F dry bulb ]

* This page replaced by Revision 013
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_ Calculation sheet _
Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 90A
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION
ROOM NO. - NA )
ROOM NAME: WEST ATTIC 2 (above C2) 3
Design air flow: - cfm b’
Supply Air Temp: - °F
Steady State Temperature; 51.6 °F ]
TYPE OF LENGTH/ | WIDTH | AREA U Ts Tr DELTA T | SENSIBLE HEAT
ENCLOSURE HGT (Ft) (Ft) (5q Ft) JBwh.sqftF (’F) (F) (°F) (BTU/h) -
755.0'- C1, 8" Cl 9.7 4.0 39. 0.50 60. 51, 8.9 17.
708.0'- T1, 36" C| 0.7§ 9.53 92.9 0.236 50.0 51.6 -1.8 : - g
W. Attic 1- 8" CI 9.75 9.5 92.9 0.500) 545 51§ 2.9 13
W. Attic 3- 8' CI 5759 4.00 39.0 0.500 50.1 516 -1.5] 29
755.0'- C2, 5/8" GB (Up) 9.53 4.00 38.1 0.562] 63.4 51.6 11.8] 252
27", uninsulated (winter) . 953 4.00 38.1 0.340 13.0 51.6] -38.6| -50
TOTAL TRANSMISSION LOAD = )
|CALCULATED ROOM CONDITIONS: 51.6 F dry buib i |
ROOM NO. - N/A
" ROOM NAME: WEST ATTIC 3 {above Stair C1})
Design air flow: - cfm
Supply Air Temp: _ - °F
Steady State Temperature: 501 °F _
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T | SENSIBLE HEAT
WALL ENCLOSURE HeT (Ft)] (Ft) (Sq Ft) |Btuh.saftF (°F) (°F) (°F) - (BTU/K)
WEST W. Attic 2 - 8" C) 9.7 4.0 39, 0.50! 51. 0.1 15 2
SOUTH 755.0 - T1, 36" CI 975 2054 - 200.3 0.236] 50.0f 50.1 0.1 -
NORTH W. Attic 1- 8" C! 9.75 20.54 200.3 0.500) 54.5 50.1 44 441
EAST W. Attic 1- 8" Cl 9.75 4.00 39.0) 0.500 54, 50.1 4.4 8
FLOOR Stair C1- 3/4” PL (Up) 20.54] 4.00 82.2 0.730 58. 50.1 8.2 49
IEOOF 27", uninsulated (winter) 20.54 4.00} 82.2] 0.340 13.0 50.1 -37.1 -1,0
' TOTAL TRANSMISSION LOAD =
|CALCULATED ROOM CONDITIONS: 50,1 F dry bulb ]

This page replaced by Revision 013




Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 91
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.3 HEATING LOAD - NORMAL OPERATION
CALCULATION OF RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT:
RETURN AIR 2%
ROOM NUMBER & DESCRIPTION FLOW. (cfm) TEMPERATURE Ref. cfm X °F
(pg.30, Diagram 2) (°F) page )
|[EAST ATTICT 2,580 68.5 81 176,833
|CORRIDOR (€ 19) 260} 68.8 89 17,875
[RELAY ROOM & DPSO SHOP (C13 & C20) 4,763] 74.6 84 355,547
SHIFT ENGINEERS OFFICE (C10) 10} 74.1 80 741
CONFERENCE ROOM (C 9) 270] 76.9 89 20,774
MCR RETURN AIR PLENUM 24.520] 70.7 86 1,734,510
[FoTAL Vretun = 32,403] 2,306,280
Return Air Temperature from MCR spaces: SUM (cfm X °F) /SUM (cfm) = (Tretum)= | 7.2 °F |
Outside Air Flow Voa = 3,597 cfm (pg. 30, Diagram 2)
Outside Air Temperature Toa= 13 °F (Section 6.1)
Heater Discharge Temperature Toah = 60 °F (Set point)

RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT (Te) :

Te = (Vreturn x Treturn + Voa x Toah) / (Voa + Vreturn) = I 70.1 °F DB I
ATfan= 4.0 °F (AHU Fan Heat Gain @ pg.23)
Estimated air temp. entering the fan Tes™ = 66.2 °F (minimum temperature to meet 75 °F thermostat setting)
Tg® = 70.2 °F (Supply Air Temperature at Fan Discharge)

If (Te+ATfan)=Ts: 100 % coil bypass is required

If (Te + AT fan) > Ts: % bypass = (Tes - 50.8%) / (Te - 50.8%)
(Te+ATfan) = L.I‘I°F > Tg= 70.2 °F
| % bypass = 80.0 % |
Percent of the returning air going through the coil face damper and cooling to 50.8°F: 20.0 %
Percent of the remaining retuming air going through the coil bypass damper : 80.0 %

*50.8 °F is a temperature of air leaving cooling coit (Teoy); See pg. 29.

NOTES:
® This temperature is also identified as Ty on AHU schematic (pg. 29).
@ This temperature is also identified as Ty on AHU schematic (pg. 29).
® For normal heating mode consider W,y to be @ the same humidity level 0.0085 # moisture / # dry air (see pg. 29A).
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 92
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA
ROOM NO. 755.0-C1 (Ref. 5.1.1,5.1.3,5.1.5,5.1.13 & 5.1.14)
ROOM NAME: MECHANICAL EQUIPMENT ROOM
- |Reference
Design air flow: 2,825 cfm - frg. 31
Supply Air Temp: 715 'F pg. 111
Steady State Temperature: 59.7 'F Design Room Temperature: 63°F
TYPE OF LENGTH/ | WIDTH AREA §] Ts Tr |DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (sq Ft) |Btu/h.sqft.F (’F) (’F) C’F) (BTU/h)
WEST 3" CE 7.7 42,0 745, 0.26 13, 59, 6.7 -9,33
[SOUTH™ 708.0'-T1, 36" Cl 17.7 39.1 694, 0.236{ 40. 59, 197 -3,23
NORTH 36" CE 17.7 23.50 417.1 0.268] . 13.00  50.7] 46.7 -5,225
NORTH 757.0'- A5, 36" Cl 17.7 15.64) 2717.8 0.23 75. 59.7] 15.3 1,000
EAST 755.0'- C2, 8" CI ~8.00 4.00 32. 0.500 62. 59.7 68| -10
EAST* 755.0'- C3, 8" Cl 8.00 6.67 10. 0.50 62.1 59. 24 1
EAST Door C39 7.17] 8.00) 43.0) 0.44 62.1 59.7] 2.4 45
EAST 755.0'- C4, 8" Cl 8.00 2938 235 0.500) 648 507 5.1 509
EAST (Second tie™ |W. Attic 1, Metal 9.75 37.3 364.0 0.735 56. 59.7] 34 -920
EAST (Second tier)~ |W. Attic 2, 8 CI 9.75 2.0 39.0 0.500 TR TN | 11.0 214
EORM 708.0'- T1, 18" C (Dn) 39.14 42.00) 1643, 0.305 500  59.7] 97 4,883
ROOF 27", uninsulated (winter) 391 42.00 1643, 0.340) 13.00 597 46.7 -28,12
ITOTAL TRANSMISSION LOAD = -48,39;1
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(*) Wall height used = (775.75 - 763) = 9.75' for all West Attic walls; conservative
(***) Use normal minimum temperature to remove conservatism postulated in Assumprion 4.1.6.
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 18A) : . = 13,453
TOTAL ROOM SENSIBLE LOAD: -34,942
TRANSFER AIR crm | | FACTOR]| Ts | Tr | DetaT
(W. Attic 1) -pg. 31 & 110 1,175 X 1.188 56.3 59.7 -34 -4,802
NET ROOM SENSIBLE LOAD: -39,744
Ts| ql | cFrm |
ROOM TEMPERATURE (Tr) = 715 2825 ) = 59.7 °F .

[CALCULATED ROOM CONDITIONS: 537 Fdnbulb ]

39,744 | (1.08 x 11 x
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 93
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA
ROOM NO. 755.0-C2 (Ref. 5.1.1,56.1.4 & 5.5.1) '
ROOM NAME: WOMEN'S TOILET Reference
Design air flow: - ¢fm
Supply Air Temp: - °F
Steady State Temperature: 52.9 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL I ENCLOSURE HGT (Ft) (Ft) (sq Ft) IBtunsqtF |  (F) (‘F) (’F) (BTU/h)
WEST 755.0'- C1, 8" Cl 8.0 40 320 0.50 89.7]  52. 6.8 ﬁ
SOUTH** 708.0'- T1, 36" CI 8.0 9.5 76.2) 0.2 400 52 -12.9 -23
[NORTH? 755.0'- C3, 8" Cl 8.0 8.5 54. 0.503 62.1 52.% 9.2 25
NORTH Door C38 7.1 3.00 21. 0.44 621 52 9.2 ﬁ
EAST 755.0' - W.Stair C1, 8" C) 8.00) 4.00} 32,0 0.500 634 529 0.5 i
FLOOR™ 708.0'- T1, 18" TC (Dn) 9.5 4.00 38.1 0.300 40.0 52. -12.9 146
[CEILING W. Attic 2, 5/8" GB (Up) 8.5 4.00 38.1 0.562 48.7] 52%7 4.2 T |
JTOTAL TRANSMISSION LOAD = 12
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(") See Assumption 4.1.6
LOAD SUMMARY: ]
ELECTRICAL LOAD (pg. 18A) : = 0
TOTAL ROOM SENSIBLE LOAD: -12

CALCULATED ROOM CONDITIONS:

52.9
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN/Units 1,2 Page: 94
S'ubject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULA“ONS.(CONT.)

ROOM NO._755.0-C3
ROOM NAME: CORRIDOR

7.4 HEATING LOAD - LOCA
(Ref.5.1.1,5.1.4 & 5.5.1) :

Reference
pg. 31

Design air flow: - cfm

Supply Air Temp: . °F

Steady State Temperature: 62.1 °F Design Room Temperature: 57°F

TYPE OF LENGTH/ § WIDTH AREA U Ts Tr [DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (sq Ft) |Btuh.sqftF ('F) ('F) (°F) (BTU/h)
JW_— 755.0 - C2, 8" CI s.oEl 953 54, 0.50 528 621 9.2 -25
|souTtH Door C38 7.17] 3.00 21, 0.448 52.8] .62.1 -9.2] -89
fsoutH* 755.0' - Stair C1, 8" Cl 8.00 20.54) 142.8 0.500] 63.4 62.1 8.7 -621
SOUTH Door C37 - 7.17] 3.00) 21.5 0.448 63.4 62.1 8.7 -84
SOUTH® *** 755.0'- T1, 36" CI** 8.67] 10.63} es.? 0.23¢ 40.0; 62.1 221 -332
SOUTH* Door C36 (Heavy Eq.) 71 4.00 28, 0.452 40, 62.1 221 28
NORTH* 755.0' - C4, 8" RMW 8.00 14.03 90.7] 0.455 64.8]  62.1 27 13
NORTH Door C40 7.17 3.00 21.§ 0.44 64.8 621 2.7 2
NORTH"* (See Note) |755.0'- C10, 8" RMW 5.06| 16.70 87.3 0.45 65.8 621 37 14
FORTH Door C46A (Glass) 7.3 3.36 24, 0.810f 668  62.1 3.7 79
NORTH Door C46 7.17] 3.00 21.5 0.448 668  62.1 3.7 39
NORTH* 755.0' - C5, 8" RMW 8.00 10.31 61.0 0.45§ 64.4 62.1 2.2 62
NORTH Door C42 7.17] 30 21.§ 0.44 64. 62.1 2.2 22
FAST" 755.0'- C12, 8" Cl 8.00] 11.34) 58.5 ﬁa 75. 62.1 13.2 384
EAST Door C56 7.17] 4.50 32.3 0.448 75.3 62.1 13.2 190
WEST* 755.0'- C1, 8" Cl 8.00] 6.67] 10. 0.5001 69.7 621 2.4 -1
WEST Door C39 717 5.00| 230 0.448  69.7] 621 2.4 =
WEST i755.0' - Stair C1, 8" Cl 8.00 4,00 32.0 0.500] 63.4 62.1 8.7 -139
FLOOR™* 708.0'- T1, 18" TC (Dn) 6.6 K] 62.4 0.300] 40. 62.1 221 -414
fFLOOR 729.0'- C1, 8" TC (D) 3 33.21 221.5 0.39! so.g'— 62.1 2.1 -184
JFLoor 729.0'- C1, 8" TC (Dn) 4.67] 10.63 49, 0.395 60.0} 62.1 21 41
JCEILING W. Attic 1 - 3/4" PL (Up) 6.67] 43.20 28686.1 0.730) 56.3) 62.1 -5.8 -1,220
JCEILING W. Attic 1 - 3/4" PL (Up) —4.67] 10.63} 48. 0.730 663 621 -5.8] -21
. TOTAL TRANSMISSION LOAD = -2,877

Note: Wall thickness varies from 8" to 12"; conservatively, widest room dimension is used.

(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.

(**) Ceiling raised to el. 763"-8".- (***) See Assumption 4.1.6

LOAD SUMMARY:

ELECTRICAL LOAD (pg. 18A) : = 0

TOTAL ROOM SENSIBLE LOAD:; -2,877
TRANSFER AIR CEM | FACTOR| Ts | Tr | DeltaT

(ROOM C4) -pg. 31 &95 440 X 1.188 64.8 62.1 2.7 1,432
(ROOM C5) -pg. 31 & 96 155 X 1.188 644 62.1 22 414
(ROOM C10) - pg. 31 & 100 220 X 1.188 65.8 62.1 3.7 954
NET ROOM SENSIBLE LOAD: -76

ICALCULATED ROOM CONDITIONS:

62.1 T dry bulb I
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2

Page: 95

Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA
ROOM NO. 755.0-C4 (Ref. 5.1.4 &5.5.1)
ROOM NAME: KITCHEN
Design air flow: 440 cfm
Supply Air Temp: 71.5°F
Steady State Temperature: 64.8 °F
TYPE OF LENGTH/ SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) {BTU/h)

EST 755.0'- C1, &' CI 500 . 20, 735.0 -509
SOUTH* 755.0'- C3, 8" RMW 6.00 14.0 90.7] 0.455 62 44 27| -1 g
SOUTH Door C40 747 3.0 1.9 0448 621 648 27 -
EAST -~ |755.0'- C5, 8" RMW 8.00} 13.3 107.0) 0.455 64.4 64.8 0.5 24
EAST 755.0'- C8, 8" RMW 8.00 16.00} 128.0} 0.455 63. ZEN 1.0 -59
NORTH - |757.0'- AS, 36" Cl 8.00 14.03} 112.2 0.2 75.0 64.8 10.2 28
FLOOR** 708.0'- T1, 18" TC (Dn) 8.70 13,3 116.4 0.30 40.0 64.9 248 -86

IF:LOOR 726.0'- C1, 8" TC (Dn) 295.8f 0.39! 60.0 64.6] 48 -564
JCEILING W. Atlic 1 - 5/8" GB (Up) 29.38] 14,03 412. 0.427] = 56.3 64.8 -8.5 -1,50!
_ TOTAL TRANSMISSION LOAD = -3,488]

(" The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) See Assumption 4.1.6 :
LOAD SUMMARY: :

ELECTRICAL LOAD (pg. 18A) : . = 0
TOTAL ROOM SENSIBLE LOAD: -3,488

Ts] Ql ] cFrm ]

ROOM TEMPERATURE (Tr) = . 715 -3,488 / (1.08 x 1.1 x 440 ) = 648 °F
[CALCULATED ROOM CONDITIONS: 6.8 Taybulb ]
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Calculation sheet

Document: EPMLCP(072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 96
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA

ROOM NO. 755.0-C5
ROOM NAME: MEN'S TOILET

(Ref. 5.1.4 &5.5.1)

Design air flow: 90 cfm
Supply Air Temp: 71.5°F
Steady State Temperature: 64.4 F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr |DELTA T] SENSIBLE REAT
WALL ENCLOSURE HGT. (Ft) (Ft) (sq Ft) |Btum.sqftF CF) (’F) (’F) (BTU/h)
WEST 755.0' - C4, 8" RMW 8.0 13.3 107, 0.45 64, 4.4 0.5 24
JsouTH* 755.0'- C3, 8" RMW** L-‘]; 10.31 61. 0.45 62.1] 644 2.2 82
|souTH Door C42 7.1 3.00 21, 0.448 621] 644 2.2 -
NORTH 755.0' - CB, 8" RMW™* 8.00) 10.31 61.0 0.455 638 644 -0.5 -14
[NORTH Door C45 7.17] 3.0 21.§ 0.448 63.8 644 -0.5 -9
EAST 755.0'- C10, 8" RMW™ 8.00} 13.3 107.0) 0.45 658 64.4 1.4 6
FLOOR 729.0'- C1, 8" TC (Dn) 10.31 13.38] 137.9] 0.39 60. 64.4) 4.3 23
|CEILING W. Attic 1 - 5/8" GB (Up) 10.31 13.39 137. 0.427] 56.3 644 -8.1] -474
' ITOTAL TRANSMISSION LOAD = 722}
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(") Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
LOAD SUMMARY:
~ ELECTRICAL LOAD (pg. 18A) : = 0
TOTAL ROOM SENSIBLE LOAD: -722
TRANSFER AIR CFM | FacTOR] 7s | 71 | DettaT
(Room C6) - pg. 31 & 97 65 X 1.188 63.8 64.4 .-0.5 -39
NET ROOM SENSIBLE LOAD: -762
Ts| ql ] crm |
ROOM TEMPERATURE (Tr) = 71.5 -762 /1 (108 x 1.1 x Qa0 ) = 64.4 °F
CALCULATED ROOM CONDITIONS: 64.4 ry bu

This page replaced by Revision 013

g3




Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 97
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA

ROOM NO. 755.0-C6, C7, and C8 (Ref. 5.1.4 & 5.5.1)
ROOM NAME: LOCKER ROOM AND SHOWERS

Design air flow: 65 cfm
Supply Air Temp: 715 F
Steady State Temperature: 63.8 °F .Design Room Temperature: 58°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr |DELTA T| SENSIBLE HEAT
WALL ENCLOSURE ' (Ft) (sq Ft) [BunsqtF |  (F) CF) ('P) (BTU/h)
[souTH 755.0 - C5, & RMW™" 8.0 70.31 o1 J 0.45 84.4) 63 0.5 14
SOUTH Door C45 747 3.00 2% 0.449 6.4 638 0.5 BE |
NORTH 757.0' - AS, 36" Cl 8.00) 10.31 82. 0.23; 75.0]  63.9f 11.2 217
EAST 755.0' - C9, 8" RMW* 8.00} 10.03] 80. 0.45 674 63y 3.5 129
EAST 755.0' - C10, 8" RMW* 8.00 5.33 42.6 0.4585) 658 63.9 1.9 37
WEST 755.0'- C1, 8" CI 8.00 16.02 1282 0.500) s0.71 638 -4.1] -263
FLOOR 729.0'- C1, 18" TC (Dn) 16.0. 8.70 139.4) 0.300 60.0) 63.9] -3.8) -181
FLOOR 728.0'-C1, 8" TC (Dn) 25. 0.395 80.0] 63§ -3.8] -39
CEILING W. Aftic 1 - 5/8" GB (Up) 1602 10.31 165.2} 0.427 56. 83.8] -7.5] -533
TOTAL TRANSMISSION LOAD = -593]

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
() Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
LOAD SUMMARY:

ELECTRICAL LOAD (pg. 18A) : = 0
TOTAL ROOM SENSIBLE |_OAD: -593

Ts| Q| | cFm ]

ROOM TEMPERATURE (Tr) = 71.5 593 / (1.08 x 1.1 x 65 ) = 63.8 °F
[CALCULATED ROOM CONDITIONS: 63.8 T dry bulb ]
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN/ Units 1,2 Page: 98
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA

ROOM NO. - STAIR C1 (Ref. 5.1.1 &5.1.12)
ROOM NAME: WEST STAIRWELL_ Reference |
Design air flow: : - ¢fm pg. 31
Steady State Temperature: 634 °F

TYPE OF LENGTH/ | WIDTH AREA ] Ts Tr |DELTA T] SENSIBLE HEAT

WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) IBtth.sqﬂ.F ('F) 3] (’F) {BTU/h)
WEST 755.0 - C2, 8 CI __Eﬂ 4.0 32. 0.50 528 534 0.5 i
SOUTH* 755.0- T1, 36" CI a.og 20.54 164.3 0.236} 400] 534 134 -520)
NORTH* 75£.0'- C3, 8" C 8.0 20.54 142. 0.500 621 534 8.7 621
NORTH Door C37 7.17] 3.00 21.3 0.44 621 53.4 8.7 84
IEAST 755.0'- C3, 8" Cl 8.00) 4.00 320 0.500) 621 534 87 139
CEILING - W._ Attic 3-3/4" PL (Up) 20.54 4.00 62.2 0.730 47, 53.4 5.5 -330
|FLOOR (See Note)
l?o_rﬁnmsmsswn LOAD = 13

Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) See Assumption 4.1.6 :
[CALCULATED ROOM CONDITIONS: 53.4 T dry bulb 1
ROOM NO. STAIRC2 - (Ref. 65.1.18 5.1.12)
ROOM NAME: EAST STAIRWELL
Design air flow; - cfm pg. 31
Steady State Temperature: 58.0 °F

TYPE OF LENGTH/ | WIDTH AREA ] Ts Tr |DELTA T| SENSIBLE HEAT

WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btuh.sqftF ('F) (’F) (’F) (BTU/h)
WEST* |755.0°-C15, & CI 8.6 6.04 30, 0.50 59. 58, 1.0 1
WEST Door C53 7.17 3.00 21. 0.448] 59.00 580 1.0 1
WEST 755.0' - C13, 8" RMW 8.67 2.3 20.1| 0.455 68.2]  58.0 10.2 94
SOUTH™ 755.0 - T1, 36" CI 8.67] 20.33 176, 0.236] 40, 56.0 18.0 74
NORTH 755.0'- C19, 8" C| 8.67] 14.27] 123.% 0.500 sigi 56.0 55 34
NORTH 755.0' - C13, 8 RMW 867 6.0 52.5 0.455 889 580 10.2 24
EAST 755.0'- C19, 12" CI 8.67 4.00 34.7) 0.431 63.5  58.0 55 8!
EAST 755.0'- C19, 8" RMW 6.00 4.3 13, 0.454 635 580 55
EAST Door C60 7.1 3.00 z%’ 0.448 63.5 58 5.5 5
CEILING E.Attic 3 - 3/4" PL, (Up) _ 4.00) 20.33) 81.9 0.730) 54.2] 58.0 3.8 -22¢
CEILING C13(1/2" & 5/8" GB) (Dn) 4.39] 6.00 26.9 0.351 68.9 580 10.2 9
[FLOOR (See Note) | 1
I.TLOTAL TRANSMISSION LOAD = -7

Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
() See Assumption 4.1.6

CALCULATED ROOM CONDITIONS:

58.0 ry bu
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Calculation sheet

Document: EPMLCP(072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 99
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA
ROOM NO. 755.0-C9 (Ref. 5.1.4)
ROOM NAME: CONFERENCE ROOM
Design air flow: 270 cfm.
-Supply Air Temp: 716 °F
Steady State Temperature: 674 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr JDELTA TJ SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btuh.sqftF (’F) (’F) (’F) (BTU/h)
—
WEST |755.0°- C6, 8" RMW 8.0 10.03 80. 0.45 63. 67.4 3.5 -12
[souTH® 755.0' - C10, 8" RMW 8.00 16.70 112.1 0.45 658 67.4 16 8
JsouTH Door C48 7.1 3.00) 21. 0.44 66.5] 674 -1.6] -1
NORTH 757.0'- A5, 36" Cl 8.00 16.70 133.6 0.266 750 674 77l 27
EAST [755.0-C12, 8" CI 8.00) 10.03 80.2 0.500 763 674 7.9] 31
|FLOOR 720.0'- C1, 8" CRP (Dn) 10.0 16.70) 167.5 0.2 60.0] 674 7.3] 33
JCEILING W. Attic 1 - 3/4” PL (Up) 10.03] 16.70 1867. 0.730 66.9 674 -11.1} -1,351
' TOTAL TRANSMISSION LOAD = -1,320]
(*) The area of the door, listed directly below this wall area, has been subtracted from the iotal wall area.
LOAD SUMMARY: : .
ELECTRICAL LOAD (pg. 18A) : = 0
TOTAL ROOM SENSIBLE LOAD: -1,320
Ts| Q| | cFm |
ROOM TEMPERATURE (Tr) = 715 1320 7(1.08 x 1.1 x 270 = 67.4 °F
CALCULATED ROOM CONDITIONS: . 67.4 ry bu
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 ~ Page: 100
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA

ROOM NO. 755.0-C10 (Ref. 6.1.4)

ROOM NAME: SHIFT ENGINEERS OFFICE

Design air flow: 330 cfm
Supply Air Temp: 71.5"F
Steady State Temperature: 65.8 'F : _
TYPE OF LENGTH/ WIDTH AREA [¥] Ts Tr |DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sg Ft) |Btuh.sqftF (’F) (F) (’F) (BTU/h)
WEST 755.0' - C5, 8" RMW 8.0 13.3 107. 0.45! 64.4 85. 1.4 -8
WEST 755.0' - C8, 8" RMW 8.0 5.3; 42, 0.45! 63. 65.81 -1.8} -3
SOUTH* (See Note) |755.0'- C3, 8" RMW 8.00) 16.7 87. 0.455 62.1 65.8] 3.7 -145
rOUTH Door C46 7.17] 3.00 21, 0448 621 65§ -3.7 -3
SOUTH Door C46A (Glass) 7.3 3.36) 24.4 0819 62.1 65. -3.7 -7
NORTH" (See Note) |755.0° - C9, 8" RMW 8.00) 16.70 112.1 0.455] 67.4 65. 1.8 %
NORTH Door C48 7.17] 3.0 21.5 0.44 67.4 65, 1.6| 1
EAST™ . 755.0'-C12, 8" Ci 8.00 19.3 154.9 0.50 75.3 65.8) 9.5) 73
FLOOR 729.0'- C1, 8" CRP (Dn) 16.70 19.36f 323.3 0.270 60.0} 65. -5.8} -502
[CEILING W. Attic 1 - 3/4" PL (Up) 16.70 19.38]  923. 073 56.3] 65, -0.5 -2,23
TOTAL TRANSMISSION LOAD = 2,258
Note: Wall thickness varies (see **); conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Part of the wall is 12" thick; conservatively, 8" thickness was considered.
LOAD SUMMARY:
ELEC TRICAL LOAD (pg. 18A) : = 0
TOTAL ROOM SENSIBLE LOAD: -2,258
Ts| ql ] _crm |
ROOM TEMPERATURE (Tr) = 715 -2,258 / (108 x 1.1 x 330 = . 85.7°F
CALCULATED ROOM CONDITIONS: 65.8 ry bui
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Calculation sheet
Document: EPMLCP072489 Rev.: 013 | Plant: WBN/ Units 1,2 Page: 101
Subject: Cooling and Heating Load Analysis, Main Contrel Room HVAC

7.0 CALCULATIONS (CONT.) : 7.4 HEATING LOAD - LOCA !
ROOM NO. - N/A ' '
ROOM NAME: EAST ATTIC 1 (above C14) © (Ref 5.1.1 &5.1.6)
Design air flow: 2,580 cfm (Transfer from room C14)
Supply Air Temp: 66.2 ‘F (Transfer from room C14)
Steady State Temperature: 60.9 ‘F .
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr {DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (sq Ft) [Btuwh.sqitF (’F) (’F) (F) (BTU/h)
WEST (Second tien)  1755.0 - C13, 10° CI 7.7 42.00] 325, 0.46 68. 60. 74| 1,114
EAST 36" CE 7.75 42.00 325.5] 0.268] 13.0 60.9 47.9 -4,174
|NORTH 38" CE 10.00 16.80 168.0 0.26 1300  60.9 -47.9 - 2,154
|souTH* 708.0'-T1, 36" CI 10.00 16.80 168.0 0.236 40.0} 60. -20.9 -827]
FLOOR C14 Ceiling (Ac. tile) (Up) 16.8 42.00) 705.8 0.415 66. eo.q 5.3 1,552
|'RO0F 27", uninsulated (winter) 16.5& 42.00 705.6) 0.343| 13, 609 479 11,47
JTOTAL TRANSMISSION LOAD = -15,969]
(*) See Assumption 4.1.8
Ts| ql | crm |
ROOM TEMPERATURE (Tr) = 66.2 -15,969 / ( 108 x 1.1 x 2580 ) = 609 °F
CALCULATED ROOM CONDITIONS: 60.9 ry bu
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 101A
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA

ROOM NO. - N/A

ROOM NAME: EAST ATTIC 2 (above C15)

Design air flow: - ¢fm
Supply Air Temp: - °F
Steady State Temperature: 54.7 'F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) IBtu/h.sqftF (’F) (’F) (°F) (BTU/h)
WEST MCR Plen, 12" Cl 9.0 8.04 54. 0.431 70. 54, 15.9) 37
[souTH 755.0'- 11, 36" CI 8.08] 132 120.7 0.236) 400 54 4.7 41
NORTH 755.0'-C13, 8" Cl 9.08] 132 0.500 687 54 135 81
EAST E. Attic 3, 8'Cl 9.08 4.00 0.500 542 547 05 ;
EAST C13 (sec. tier), 8" CI 9.08 2,04 0.501 68.7 547 13.5 12
FLOOR C15- 3/4" PL (Up) 13.29] 6.04 ) 0.730) 59.0]  54.7 43 259
{ROOF 27", uninsulated (winter) 13.29 68.04) 80.3 0.340] 13.0]  54.7 -41.7| -1,134
' TOTAL TRANSMISSION LOAD = 3]
(*) See Assumption 4.1.6
CALCULATED ROOM CONDITIONS: 54.7 ry bul
ROOM NO. N/A
ROOM NAME: EAST ATTIC 3 (above Stalr C2)
Design air flow: < ¢fm
Supply Air Temp: - °F
Steady State Temperature: 54.2 °F
: TYPE OF LENGTH/ | WIDTH ARER U Ts Tr [DELTA T| SENSIBLE HEAT
* WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btuh.sqftF (F). (’F) (3] (BTU/h)
WEST E. Atlic 2, 8' CI 908 40 3?3]'_0.5%—% 54, 0.5 -
SOUTH* 755.0 - T1, 36" Cl 9.0 2033 184.6 0.2 4000  54. -14.2 61
Fﬂm 755.0'- C13, 8" Cl 0.08] 20.3 184.6] 0.500) 68.2 54. 14.0 1,209
EAST 755.0'- C13, 12" C| 9.08] 4.0 36. 0.431 682 54 14.0 229
FLOOR E.Stair C2- 3/4" PL (Up) 4.00 20.3 B1. 0.730 58. 54, 3.8] 224
|roCF 27", uninsulated (winter) 4.00 20.33 81.3 0.340] 13, 542 41.2] -1,139
TOTAL TRANSMISSION LOAD = 7
(*) See Assumption 4.1.6
[CALCULATED ROOM CONDITIONS: 54.2 °F dry bulb |
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 " Page: 102
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA

ROOM NO. 755.0-C12
ROOM NAME: MAIN CONTROL ROOM

(Ref.5.1.1,5.1.2 & 5.1.4)

Design air flow: 21650 cfm
Supply Air Temp: 71.5'F
Steady State Temperature: 753 °F Design Room Temperature: 75 “F
TYPE OF LENGTH/ | WwIDTH AREA u Ts Tr [DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |BwhsqftF (’F) (°F) (’F) (BTU/h)
WEST* 755.0'-C3, 8" Cl 8.00! 11.34 58. 0.50! 62.1 75. -13.2 -384
WEST Door C58 7.17 4.50 32.3 0.44 62.4 75. -13.2 -190
WEST 755.0'- C10, 8" CI 8.00 19.38 154.9 0.50 668  75.9 -9.5| -736
(WEST 755.0'- C9, 8" Cl 8.00 10.03] 80.5[ 0.500) 674  75.3 -7.9| -317)
WEST W. Attic 1, 8" Cl 2.00 42,0 84. 0.500 56. 75. -19.0} -799
SOUTH** 755.0'- T1, 36" CI 10.00 150% 1507. 0.238} 40.0 75. .-35.3 12,537
NORTH 757.0'- A1, 36" CI 10.00 26.70) 267.0 0.236} 75.0 75.3) -0.25) ]
NORTH 757.0' - A25, 36" CI 10.008 14.00(- 140.0 0.2 75.0 75.9 -0.25 3
NORTH® 757.0'- A3 to AS, 36" CI 10.00 28.00] 480.0 0.236 75.0 75. -0.25 24
NORTH Door C49 6.50 3.00 19. 0.448 75.0 75.37 025 -3
NORTH 757.0' - A27, 36" Cl 10.0 14.00 140. 0.236] 75.0 75.3 -0.25 -
NORTH 757.0'-'A23, 36" Ci 10.0 20.00 200, 0.23¢] 75.0 75.3) 0.25] -1
NORTH* 757.0° - A21/A22, 36" Gl 10.0 28.00 260. 0.236] 75.0 75.3 -0.25 K]
NORTH Door C50 6.50 3.00 19.5 0.448] 75.0 75.3 -0.25 -
EAST* 755.0'- C15, 12" Cl 8.67] 6.04] 20.1 0.431] 89. 753 163 -141
JEAST Door C55 7.17 4.50 32.3 0.448 59.00 753 -16.3] - -23
[EAST E. Attic 2, 12" CI 1.33 6.04) 8.0 0.431 54.7] 75.9 -20.6] -71
EST 755.0'-C13, 12" Cl 10.00) 35.2 352.9 0.431 68.2 75.3 -7.0] -1,
FLOOR 729.0'-C1, 8" CRP (Dn) 4200 150.70) 6329 4] 0.270 60.0 75.3 -15.3] -26,061
JCEILING™ MCR Plenum (Up) The return air is directed from the room to the plenum.
_ JTOTAL TRANSMISSION LOAD = -42,626]
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Luminious ceiling panel (plastic) (***) See Assumption 4.1.6
LOAD SUMMARY:
“ELECTRICAL LOAD (pg. 18A) : = 172,362
TOTAL ROOM SENSIBLE LOAD: 129,735
CFM s | ¢m
Transfer - Air (C 13) - pg. 31 & 103 2727 X 1.08 X 1.1 68.2 -75.3 -22,706
'NET ROOM SENSIBLE LOAD: 107,029
Ts Q CFM
ROOM TEMPERATURE (Tr) = 71.5 107,029 / ( 1.08 x 1.1 x 24017 ) = 153 °F

ICALCULATED ROOM CONDITIONS: 75.3 T dry bulb I
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2

Page: 103

Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA
ROOM NO. 755.0-C13 (Ref. 5.1.4,5.1.6, 5.1.10)
ROOM NAME: RELAY ROOM and DPSO SHO

ICALCULATED ROOM CONDITIONS: 68.2 Ty bu

This page replaced by Revision 013

Design air flow: 7490 cfm
Supply Air Temp: . 71.5°F
- Steady State Temperature: 68.2 °F Design Room Temperature: 67°F -
TYPE OF LENGTH/ | WIDTH AREA v Ts Tr [|DELTA T| SENSIBLE HEAT
WALL ENCLOSURE - | HGT (Ft) (Ft) (sq Ft) |BumsatF | CF) (°F) (F) (BTU/h) .
WEST . |7ss0-Cizaz ol _W@ 352, 0431 75. 5o 7.0 1,
WEST (Second tie) |MCR Plenum, 12" Ci 7.7 3529 273 0.431 70. 68.2 23 27
WEST (Second tier) |E. AWC 3, 12° OI s.ua 4.0 38.3 0.431 64. 8. -14.0 -22
WEST (Second tier) |E. Attic 2, 8" Cl | 9.08) 204 - 185 0.500 54, 68.2 -135 -12
|soutH Stair C2, 8" RMW 8.6 6.06{ 528 . 0455 88. 68.2] -10.2) -24
|SouTH 755.0'- C19, 2-5/8"GB 8.6 37.67] 3266 0403 635 68.2 4.7 -624
JSOUTH* 755.0'- C15, 8" CI 8.67] 13.2 85.0 0.500) 59.0( 68.2 9.2 -30Q
[souTH Door C52 7.17] 7.00 50.2 0.448] 59. ea? 9.2 20
SOUTH(Second tier) |E. Attic 2, 8* Ci 9.08] 13.29 120. 0.500! 54. €8. -13.5) -81
ISOUTH(Second tier) |E. Attic 3, 8" CI - 0.08] 20.3 184.6] 0.500 54. 68.2 -14.0) -1,208
[SOUTH(Sec. tien™ |755.0'- T1, 36" C! 9.0! 24.04) 218. 0.23 40.0) 68.2 282 -1,459
NORTH 757.0'- A21, 36" CI 17.75 57.66 1023, 0.236 750  68. 8.8 1,633
IEAST- 755.0'- C16, 8" RMW 8.67] 18.50 138.9] 0.455 68.1 68. 0.1 |
EAST Door C63 7.17] 3.00 21. 0.448] es.1| 682 0.1 -1
EAST 755.0'- C18, 8" RMW 8.67 13.54 17. 0.45! 68  68.2 0.1 -
EAST (nextto C15)  |Stair C2, 8' RMW 8.67] 2.32) 20.1 0.451 68.0]  68. -10.2 -84
EAST (Second tier) |East Attic 1, 10" CI 7.75 42,00 325.5 0463 608 68 7.4 -1,114
EAST (Second tier)  [755.0'- C14, 10" C! 1.33 42.00 55.9] 0.463] 662 68.7 2.1 -54
FLOOR 729.0'- C1, 8" TC (Up) 3263 3813 12442 0.524) 60.0 68.2 -8.2 -5,372
FLOOR 729.0'- C1, 8" TC (Up) 2.:T2r 13.29] 30.4 0.524) 60.0 68.2) 8.2 -133
FLOOR*** 708.0'- T1, 18" TC (Up) 328 19.5 637.3 0.38 40.0 68.2 -28.2 -8,641
IFLOOR (Sec. tier)** {C16 (Area above) (Up) 179.7] 0.538] €8.1 68.2] 0.1 -14
C18 (Area above) (Up) 113.2 0.538] 68.2] 682 0.1 -
C18 (Near C18) (On) 54.0 0.403 63.5 682 47 10
C19 (172" & 5/8" GB) (Dn) 262. 0.351 63.5  68.2 47 6
E.Stair(1/2"& 5/8"GB) (Dn) 26. 0.351 8. 68.2) -10.2 -8
27", uninsulated (winter) 2541.4] 0.340 13. 68. -56.2 -47,731
[TOTAL TRANSMISSION LOAD = 64,151
() The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Ceiling for this room is 8" concrete siab (***) See Assumption 4.1.6
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 18A) : = 34,697
TOTAL ROOM SENSIBLE LOAD: -29,455
Ts| ql | crm |
ROOM TEMPERATURE (Tr) = 715 -29,455 / ( 1.08 x 11 x 7490 ) = 68.2 °F
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 104
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA

ROOM NO. 755.0-C14

(Ref. 5.1.4,5.1.5, 5.1.10)

ROOM NAME: TECHNICAL SUPPORT CEN TER
Design air flow: 1,840 cfm -
Supply Air Temp: 715 °F
Steady State Temperature: 66.2 “F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr [DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btuh.sqftF CF) (’F) (’F) (BTU/h)
WEST® 755.0' - C19, 10° CI 8.6 s.ogl 25. 0.46 63. 6. 27 -31
WEST Door C51 66 3.9 26.7] 0.448 635 66 27 -33
IWEST* 755.0'- C16, 10" CI 8.67] 21.50 164.9] 0.463] 68.1] 8. 20 15
WEST Door C62 7.13 3.00 21, 0.448] 68.1]  66.3 2.0 S
WEST" 755.0'- C18, 10" Cl 8.6 13.54 104. 0.433 68. 66.2) 2.0
WEST Window 4.00 3.30) 13.9 0.61 689 662 20 21
WEST (Second tier) |[755.0'-C13, 10" CI 1.33 42.00 55.9 0.463) 68.2 662 21 54
SOUTH™ 708.0'- 11, 36" Cl 10.00 16.80 168.0] 0.236) 400 66.2 26.2 - 1,037
NORTH 36" CE 10.0 16.80 168.0 0.268] 13, 66.2) 53.2 -2,359
EAST 38" CE 10.00 42,0/ 420 0.268 13.0 66. 532 -5,98
FLOOR™ 708-T1, 18" CRP (Dn) 16.8 42.00 705.6] 0. 400 664 26.2] 4,096
CEILING E. Attic 1 (Ac. tile) (Up) 16.8% 42.00 705.6| o.ﬁ 60.9] 663 5.3 1,554
JTOTAL TRANSMISSION LOAD = -14,7s-§|
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**)-See Assumption 4.1.6 :
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 18A) : = 2,241
TOTAL ROOM SENSIBLE LOAD: -12,539
CFM s | ¢
Transfer - Air (C 16) - pg. 31 & 107 360 X 1.08 X 1.1 68.2 -66.2 855
NET ROOM SENSIBLE LOAD -11,684
Ts| al | crm |
ROOM TEMPERATURE (Tr) = 71.5 -11,684 7/ (108 x 11 x 1840 ) = 66.2 °F
ICALCULATED ROOM CONDITIONS: 66.2 F dry bulb B
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN/ Units 1,2 Page: 105
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA

ROOM NO. 755,0-C15
ROOM NAME: CORRIDOR

(Ref. 5.1.1 &5.1.11)

Reference ‘
Design air flow: - ¢fm pg. 31
Supply Air Temp: - % :
Steady State Temperature: 59.0 °F Design Room Temperature: 58°F
TYPE OF LENGTH/ WIDTH AREA o] Ts Tx DELTA TJ SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) {Ft) (Sq Ft) |Btuh.sqftF (’F) (’F) (’F) (BTU/h)
WEST 755.0 - C12, 127 C1 86 5.04 20.1 0431 75.3  59. 16.3 141
WEST Door C55 71 2.50 323 0.44 753 59, 16.3| 235
[souTH= = 755.0'- T1, 368" Cl e.é» 13.29) 87.2) 0.23 40.0 59.0 -19.0 -301
SOUTH™ Door C54 (Heavy eq)) 71 3.95 26.0) 0.452 40.0] — 50.0 -19.0 -241
NORTH* 755.0'- C13, 8" Cl 8.67} 13.2¢f 65.0 0.500 68. 59.0 9.2 300
NORTH Door C52 71 7.00 50.2 0.44§] 68. 59, 9.2 209
EAST* Stair C2, 8°CI 8.6 .04 9.1 0.500 580  59.0 -1.0) 4;
|EAST Door €53 - 7.17 6.04 433 0.448 8.0 59.0 1.0 -1
FLOOR- 729.0'- C1, 8" 7C (Dn) 13.29 6.04 80. 0.395 600  50.0 1.0 32
CEILING E. Attic 2 - 3/4" PL (Up) 13.29) 6.04) 80. 0.730) 54.7]  59.0 4.3] -252
' TOTAL TRANSMISSION LOAD = 8]
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
("*) See Assumption 4.1.4
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 18A) : = 0
TOTAL ROOM SENSIBLE LOAD: 8

CALCULATED ROOM CONDITIONS:

59.0 ry
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Calculation sheet
Document: EPMLCP072489 Rev.: 013 | Plant: WBN/ Units 1,2 Page: 106
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC |

7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA
ROOM NO. - N/A
ROOM NAME: M € R RETURN AIR PLENUM
Kt3
Design air flow: 24017 cfm  (Transfer from room C12)
Supply Air Temp: 75.3 “F (Transfer from room C12)
Steady State Temperature: 70.6 °F ) :

' TYPE OF LENGTH/ | WIDTH AREA U Ts Tr [DELTA T| SENSIBLE HEAT
[ WALL | ENCLOSURE HGT (Ft) (Ft) (Sq Ft) [Btwh.sqftF (°F) (’F) (’F) (BTU/h)
SOUTH™ T4 -36" Cl 7.7 150.7 1167. 0.2 40, 70. -30.6 -8,421
NORTH 757.0 - A1, 36" CI 7.75 26.7 206.9] 0.236 75.0] — 70.6] 45 217]
NORTH 757.0'- A25, 36" Cl 7.7 14.0 108.5] 0.236} 75. 706 45 114
NORTH 757.0'- A3 to A5, 36" Ci 7% -48.00} 372.0 0.236} 754 70.6( 4.5 381

757.0'- A27, 36" CI 7.7§| 14.00 108.5 0.23g] 750 70, 4.5 1
757.0'- A23, 36" Cl ~ 7.75 20.00) 155.0) 0.2 750 70. 4.5 16
757.0' - A21/A22, 36" C| 7.75 28.00 217.0 0.235 75.0] - 70. 4.5 22
C13 (Sec. tier), 12" Cl 7.75 35.29 273. 0.431 68. 70.6] 2.3 -272
East Attic 2, 12" CI 7.75 6.04 46.3 0.431 847] 706 -15.9] -32
West Attic 1, 8' CI 7.75 42.00 325. 0.50 86.3] 70§ 14.3] 2,31
C12 (Susp. ceiling) The return air is directed from the room to the plenum.
27", uninsulated (winter) | [ &32e. 0.34 13 70. -57.6 -123,847
TOTAL TRANSMISSION LOAD = ) ~133,963)

(*) Luminious ceiling panel (plastic)
(**) See Assumption 4.1.6

Ts| ql | _crm | .
ROOM TEMPERATURE (Tr) = 75.3 -133953 7/ (108 x 1.1 x 24017 ) = Z_Q,§°F

'ICALCULATED ROOM CONDITIONS: 70.6 'T dry bulb I
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 107
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA

ROOM NO. 755.0-C16 and C 17
ROOM NAME: CONFERENCE ROOM & TEL EPHONE ROOM

Design air flow: 380 cfm
Supply Air Temp: 715°F
Steady State Temperature: 68.1 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr [DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) {sq Ft)Bwnserr] CF) (F) (P (BTU/hY
WEST* mﬁ_ﬂ 138. 0.455 68. 6.1 0.1 a
WEST Door C63 7.17] ~— 3.00 21, 0.448 68. 6.1 o1 i
WEST 755.0'- C19, 8" RMW 8.67] 3.03] 26. 0.455 63.5  68.1 4.8 -59
[soutH 755.0 - C19, 8' RMW 8.67 8.38] 72. 0.455 63 681 46 - i;
[souTH Door C57 7.7 3.00] 21.3‘ 0.448 63.5 661 46 4
NORTH* 755.0'-C18, 2-5/8" GB 8.67] 8.3g| 53.3] 0.403] 682 661 0.0 d
NORTH Door C64 747 2.67] 19.1] 0.448] 68.2] 681 0.0 d
EAST 755.0'- C14, 10" Cl 8.67 21.50 164. 0.463] 662  68.1 20 -152
EAST Door C62 7.17 3.00 21.3» 0.448} 66. 68.1| 20| -1q
FLOOR™ 708 - T1, 18" CRP (Dn) 21.50 8.36] 179. 0.222| 40.0]  86.1 -28.1 1,129
CEILING** C13 (Second tier) (Up) 21.50) 8.3§ 179. 0.538] 88.2 68.1 0.1 10
- lTOTAL TRANSMISSION LOAD = -1,530|
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(*) 8" concrete slab )
(***) See Assumption 4.1.6
LOAD SUMMARY: _
ELECTRICAL LOAD (pg. 18A) : = 0
TOTAL ROOM SENSIBLE LOAD: -1,530
CFM 1s | ()
Transfer - Air (C 18) - pg. 31 & 108 360 X 1.08 X 1.1 68.2 -68.1 4
NET ROOM SENSIBLE LOAD -1,526
Ts| ql | crm |
ROOM TEMPERATURE (Tr) = 715 -1,626 / ( 108 x 1.1 x 380 )y = 68.1 °F
[CALCULATED ROOM CONDITIONS: 8.1 T ary bulb |
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN/ Units 1,2 Page: 108
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA

ROOM NO. 755.0-C18
ROOM NAME: NRC OFFICES

(Ref. 5.1.1, 5.1.6, 5.1.10)

Design air flow: 360 cfm
Supply Air Temp: 715°F
Steady State Temperature: 68.2 'F .
TYPE OF LENGTH/ | WIDTH AREA v Ts Tr [|DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btuh.sqftF (’F) (’F) (’F) (BTU/h)
WEST 755.0'- C13, 8" RMW 8.6 13.54 117. 0.45 ss.z 68. 0.1 '
SOUTH* 755.0'- C16, 2-5/8'GB 8.67] 8.36) 53, 0.403 681 ea. 0.0 g
SOUTH Door C64 7.17] ' 2.46% 19.1 0.448 681 e84 0.0 a
NORTH 757.0'- A21, 36" CI 8.67] 8.36] 72.9 0.236] 7500 66.2 6.8 L
NORTH 36" CE _ 8.67] 5.86) 51.0) 0.267] 13, 6aa -55.2 -73
EAST" 755.0'- C14, 10" CI 8.67 13.54 104.2 -0.46 6. 68. 2.0 -
EAST Window 4.00 3.30) 13.2 0.620 662 eeé 2.0 -22
FLOOR™* 708.0'- 11, 18’ CRP (Dn) 13.54 8.36) 113.2 0.222) 400  6s. 28.2 707
CEILING™ C13 (Secand tier) (Up) 13.54 8. 1 13.EI 0.535] 8.2 68. 0.1 q
TOTAL TRANSMISSION LOAD = 1,435

(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab :
(***) See Assumption 4.1.6
LOAD SUMMARY:

ELECTRICAL LOAD (pg. 18A) : = 0
TOTAL ROOM SENSIBLE LOAD: -1,435

Ts) qQl | . crm |

ROOM TEMPERATURE (Tr) = 715 -1,435 / ( 1.08 x 1.1 x 30 ) = 68.1 °F
CALCULATED ROOM CONDITIONS: 682 raybulb ]
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 109
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC -
7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA

ROOM NO. 755.0-C19
ROOM NAME: CORRIDOR

Design air flow: ' 260 cfm
Supply Air Temp: 71.5°F
Steady State Temperature: 63.5 °F

TYPE OF LENGTH/ | WIDTH AREA u Ts Tr |DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) I (Ft) (Sq Ft )JBtu/h.sqﬂ.F (°F) CF) (’F) (BTU/h) é

pWesT . |S@rcz- 12 Gl 8.67) 40 3. 0.431 58.0] 69, 55 )
WEST* Stair C2 - 8' RMW 8.67] 43 18. 0.455 58. 63.5 -5.5 d

WEST Door C60 7.17] 3.00 21. 0.448 58.00  63. -5.5 -5

JNORTH 755.0'- C13, 8' RMW a.eg 6.06} 52. 0.455 68.2 63.5 47 1
NORTH 755.0'- C13, 2-5/8"GB 8.6 37.67] 326. 0.403 682 63 4.7 624

lNORTH' 755.0' - C16, 8° RMW 8.67) 8.3 51. 0.455 68.1 63. 4.6] 10
|[NORTH ™. Door C57 7.17 3.00 21.5 0.448 68.1 63.5 4.6 49

|souTtH** 755.0'- T4, 36" CI 8.67 32,40 280. 0.236 4000 635 -23.5 -1,55|

|souTH 755.0' - Stair C2, 8" CI - 8.67] 14.27] 123, 0.500 58.00 63§ 5.5 -34
EAST 755.0'- C16, 8" RMW 8.67] 30 26.7] 0.455| €81 639" 4.6 56
EAST* 755.0'- C14, 10" Cl 8.6 6.0 25.5 0.463] 66.2]  63.5 2.7] 31
EAST Door C51 6.8 3.92 26.8 0.448] 66. 63.9 - 2.7 Ta?
FLOOR 728.0'- C1, 8" TC (Dn) 4.3 15.77 69.2) 0.395 60.0] 635 3.5 -96
FLOORA 708.0'- 71, 18" TC (Dn) 9.00 6.00) 54, 0.300 400 3. 23.5 -381
FLOOR? 708.0'- T1, 18" TC (Dn) .~ 23.40 9.1 212, 0.300 400 635 -23.5 -1,501

CEILING (Sec. tier)** |C13 (Near C16) (Dn) 9.00} 6.00 54.0 0.403 sa.#‘ 63. 47 10:
CEILING (Sec. tier) |C13 (/2" & 5/8"GB)(Dn) 23.40 9.10) 212.9 0.351 68.2 635 4.7 354
CEILING (Sec. tier) |C13 (1/2" & 5/8"GB)(Dn) 43 15.77] 69.2[ 0.351 68.2] 63.5 4.7 115
[TOTAL TRANSMISSION LOAD = -2,471)

(") The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(*") 8" concrete slab
(***) See Assumption 4.1.6
LOAD SUMMARY:

“ELECTRICAL LOAD (pg. 18A) : = 0

TOTAL ROOM SENSIBLE LOAD: 2,471

Ts| Q| | _cFm |
ROOM TEMPERATURE (Tr) = 715 2471 /1 (108 x 1.1 x 260 ) = 635 °F
CALCULATED ROOM CONDITIONS: 63.5 ry bu
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Calculation sheet

Document: EPMLCP072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 110
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA

ROOM NO. - N/A

ROOM NAME: WEST ATTIC 1 (above C3, C4, C5, C6, C9 & C10)

This page replaced by Revision 013

Design air flow: - cfm

Supply Air Temp: - °F

Steady State Temperature: 56.3 ‘F

TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T{ SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btuh.sqftF (°F) (’F) (’F) (BTU/h)
[SOUTH (See Noter |755.0'- T4, 35" Gl 9.7 200 214 0.236 40.0]  56. 18,3 -8251
SOUTH (See Note)  |w. Attic 3, 8" CI Ql} 20.54] 200.3 0.500, 41.9 56.3 -8.4] -841]
SOUTH (See Note)  lw. Attic 2, 8" CI 9.7 9.5 92, 0.500 48.7 56.3] 7.6 -353}
WEST (See Note) | 755.0' - G1, Metal cofumn 8.75 37.33 364, 0.735 69.7] 56.3) 34 92
WEST (See Note) W. Attic 3, 8" Cl 9.75 4.87] 4?3 0.500 47.9 56.3 8.4 -191
NORTH (See Note) |757.0 - A5, 36" CI 9.75) 42.70 416, 0.236, 750 56. 18.7 1,837
EAST MCR Plen, 8" CI 7.79 42.00) 325.5 0.500 706 56 14.3 2,31
EAST 755.0'- C12, 8" I 2.00 42.00) 84.0 0.500) 753  56.3 19.0| 79
FLOOR 755.0 - C3, 3/4" PL (Up) 337.9 0.730 62.1] 56 5.8 1.433 .
|FLOOR 765.0'- C4, 5/8" GB (Up) 412.2 0.427 4.8 56.%: 8.5 1,50
FLOOR 755.0 - C5, 5/8" GB (Up) 137.9 0.427 844  56. 8.1 a74
'FTOOR 755.0 - CB, 5/8" GB (Up) 165. 0.427 838 563 75 532
FLOOR 755.0 - C9, 3/4" PL (Up) 1sé 0.730 s% 56.3 11.1 1,351
FLOOR 755.0-C10, 3/4" PL (Up) 323. 0.730 65. 56.9 9.5 2,23
ROOF 27" (uninsulated) (winter) 37.33 22700 1594.0 0.340 1300 563 43.3 ~23,467
ROOF 27" (uninsulated) (winter) 4.67] 8.53] 24, 0.340 13.0 56.9 43.3| 859
ROOF 27" (uninsulated) (winter) 4.67] 11.12] 51, 0.340 13.0] 569 -43.3] -76
TOTAL TRANSMISSION LOAD = 13,7

Note: Wall height used = (775.75 - 763) = 9.75' for all walls.

(*) See Assumption 4.1.6

CFM Ts | ¢

Transfer - Air (C 12) - pg. 31 & 101 360 X 1.08 X 11 753  -56.3 8,105
Transfer - Air (C 3) - pg. 31 & 94 815 X 1.08 X 1.1 62.1 -56.3 5,616
TOTAL ROOM SENSIBLE LOAD: : 17
CALCULATED ROOM CONDITIONS: 56.3 ry bu
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Calculation sheet
Document: EPMLCP072489 Rev.: 013 | Plant: WBN/ Units 1,2 Page: 110A
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

7.0 CALCULATIONS (CONT.) 7.4 HEATING LOAD - LOCA
ROOM NO. - NJA
ROOM NAME: WEST ATTIC 2 (above C2)
Design air flow: - cfm ' _ Lot3
Supply Air Temp: - - °F
Steady State Temperature: 48.7 °F
TYPE OF LENGTH/ | WIDTH AREA ] Ts Tr | DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (8q Ft) [BtwhsqftF CF) (’F) (’F) (BTU/h) i
WEST . |7550-C1.8°C 0.7 2.00 39, 0.50 59. ) 11.0 21
[souTH 708.0'- 11, 36" CI 5.75 9.5 92.9 0.236 40. 8. 8.7 -191
" {NORTH W. AHiC 1- 8" Gl 9.75 9.53 o929 0.500 56. 48.7] 7.6 353
|EAST W. Attic 3- 8" CI 9.75 4.00} 39,0 0.500 a7. 48.7] 0.8 -1
FLOOR 755.0'-C2, 5/8" GB (Up) | 9.53 2.00 381 0.56 62, 48.7] 4.2 9
[RooF 27" (Uninsulated) (winter) .53 4.00) 36.1 0.340 13.3 48.7] 357 46
TOTAL TRANSMISSION LOAD = 11}
(") See Assumption 4.1.6
CALCULATED ROOM CONDITIONS: 48.7 ry bui
ROOM NO. - N/A
ROOM NAME: WEST ATTIC 3 (ahoye Stair C1)
Design air flow: . - cfm
Supply Air Temp: - °F
Steady State Temperature: 479 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr JDELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (sq Ft) IBtumsqrF] (F) ('F) (’F) {BTU/h)
WEST W AWcZ-8Cl | 8.7 20 sEJr 0.500( 487 a7, 0.8 q
SOUTH* 755.0- 71, 36" CI .75 20.54 200.3] 0.236] 400 479 79 -373
NORTH W. Attic 1- 8" CI B.75 20.54 200.3 0.500] 563 47.9 8.4 841
JEAST W. Attic 1 - 8" Ct 0.75 4.00 39.0) 0.500 56.3] 47.9 8.4 184
FLOOR Stair C1 - 3/2" PL (Up) 20.54 4.00 82.2] 0.730 63.4 47 55 330
ROOF 27 (uninsulated) (winter) 20.54] 4.00 82. 0.340 13.0) 47.9 -34.9| -9758
%OTAL TRANSMISSION LOAD = 2|
(*) See Assumption 4.1.6
CALCULATED ROOM CONDITIONS: 47.9 ry bu
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Calculaﬁ(m sheet

Document: EPMLCP(072489 Rev.: 013 | Plant: WBN / Units 1,2 Page: 111

Subject: . Cooling and Heating Load Analysis, Main Control Room HVAC

7.0 CALCULATIONS (CONT.) ) 7.4 HEATING LOAD - LOCA

CALCULATION OF RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT:

: RETURN AIR
ROOM NUMBER & DESCRIPTION FLOW (cfm) TEMPERATURE Ref. cfm X °F
.| (pg.31, Diagram 4) (F) page .

EAST ATTIC 1 2,580 60.9 101 - 156,993]
IQORRIDOR (C19) 260 63.5 109 16,510]
[RELAY ROOM & DPSO SHOP (C13 & C20) 4,763 68.2 104 325,061]

SHIFT ENGINEERS OFFICE (C10) 110 65.8 100 7,233

CONFERENCE ROOM (C 9) 270 67.4 109 18,1 85|

MCR RETURN AIR PLENUM 24,017 70.6 106 1.694.364'

ITOTAL Vretum = 32,000 2,218,345

Return Air Temperature from MCR spaces: SUM (cfm X “F) / SUM (cfm) = (Tretum)=

Outside Air Flow (Voa) = ) 711 cfm (pg. 31, Diagram 4)

Outside Air Temperature (Toa) = ' 13°F (Section 6.1)

A T pressurizing fan (A Tpr) = 4.0 °F (Fan Heat Gain @ pg.22)

Mechanical equipment room flow (Vmer) = 3289 cfm (pg. 31, Diagram 4)

Mechanical equip. room temperature (Tmer) = 59.7 °F (pg. 92)

Air cleaning unit flow (Veu) = 4000 cfm (pg. 31, Diagram 4)

A T air cleaning unit (A Tcu) = 6.3 °F (Fan Heat Gain @ pg.23)

AIR CLEANING UNIT DISCHARGE TEMPERATURE: Teu = A Teu + [(Vmer x Tmer) + Voa x (Toa + A Tpr)] /Veu

Eeu= 8a T ]
RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT (Te) = [(Vreturn x Treturn) + (Vcu x Tcu)] / (Veu + Vreturn)
' ETe = Q'Fr 1
AT fan = 4.0 °F (AHU Fan Heat Gain @ pg.23) _
Estimated air temp. entering the fan Tes™”= - §7.5 °F (minimum temperature to meet 75 °F thermostat setting)
Tg'“' = 71.5 °F (Supply Air Temperature at Fan Discharge)

if (Te+ATfan)=Ts: 100 % coil bypass is required

If (Te+AT fan)>Ts: % bypass=  (Tes-50.8%)/(Te - 50.8%)
Te+ATfan= 718 °F > Tg= ns°F

ercent of the returning air going through the coil face damper and cooling to 50.8°F:
Percent of the remaining returning air going through the coil bypass damper : 98.4 %

1 % bypass = 98.4 % |
IP F 1.6 %

*50.8 °F is a temperature of air leaving cooling coil (Tcow); see pg. 29.
NOTES: :
" This temperature is also identified as Ty on AHU schematic (pg. 29).
“ This temperature is also identified as Ty on AHU schematic (pg. 29).
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Calculation |dentifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1 & 2 Page: 112
Subject: Cooling and Heating L.oad Analysis, Main Control Room
Prepared by: &% Date: 12/18/01 Checked by: 227 Date: 03/08/02

1R2)3

8.0 SUMMARY (s‘)lﬂl,, it qem(—)w mL, j X p 4”_%;14“,: C. Hr dwd va 4 "f’“‘t‘\“ fvmqg)
TABLE 8. _
COOLING LOAD - I:'ORN:AL OPERATION

COOLING LOAD, TEMPERATURE, . RELATIVE
ROOM NUMBER & DESCRIPTION BTU/HR °FDB HUMIDITY
SENSIBLE | LATENT | DESIGN | ST.STATE| DESIGN | ST.STATE
MECHANICAL EQUIPMENT ROOM (C1) 70,126 86 81.5 29-70% 37%
WOMEN'S TOILET (C 2) 1,148 94.3
CORRIDOR (C 3) 2,734 89.2 27-60% 30%
KITCHEN (C 4) 13,070 86.5
MEN'S TOILET (C 5) 2,600 85.6
LOCKER ROOM & SHOWERS (C 6, C7 & C8) 1,626 81.7 27-60%
CONFERENCE ROOM (C 9) 4,950 74.9
SHIFT ENGINEER'S OFFICE (C 10) 7,868 80.4 %
|MAIN CONTROL ROOM (C 12) 380,806 73.6 40-60% 1
[MCR RETURN AIR PLENUM (above C12) 58,996 76.1 4
RELAY ROOM and DPSO SHOP (C 13 & C20) 101,883 69.9
TECHNICAL SUPPORT CENTER (C 14) 22,012 68.2
CORRIDOR (C 15) 7 87.2
CONFERENCE & TELEPHONE RM (C 16 & C17) 5211 68.2
NRC OFFICES (C 18) 3,623 66.3
CORRIDOR (C 19) 5,367 77.2
WEST STAIRWELL ( STAIR C1) 0 97.9
EAST STAIRWELL (STAIR C2) 25 86.4
EAST ATTIC 1 (ABOVE C14) 9,070 71.8
WEST ATTIC 1 (ABOVE C3, C4, C5, C$ & C10) 31 88.5
EAST ATTIC 2 (ABOVE C15) 6 84.7
EAST ATTIC 3 (ABOVE STAIR C2) 10 84.6
WEST ATTIC 2 (ABOVE C2) 13 93.6
WEST ATTIC 3 (ABOVE STAIR C1) 23 95.7
[SUMMARY: 691,205 4,109
TOTAL SENSIBLE LOAD: £§91,205 BTU/HR < Min. sensible design load 1,436,000 BTU/HR (Attachment C)
TOTAL LOAD: 695,314 BTU/HR < Min. sensible design load 1,435,000 BTU/HR (Attachment C)
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Calculation Identifier: EPM-LCP-072489

Rev. 12 Plant: WBN /1 & 2

Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z% Date: 12/18/01

Checked by: 2&¢ Date: 03/08/02

Page: 113

8.0 SUMMARY
TABLE 8.2
COOLING LOAD - LOCA OPERATION
COOLING LOAD, TEMPERATURE,
ROOM NUMBER & DESCRIPTION BTU/HR °F DB
SENSIBLE | LATENT | DESIGN | ST. STATE
MECHANICAL EQUIPMENT ROOM (C1) 80,861 91 85.4
WOMEN'S TOILET (C 2) 45 1100
CORRIDOR (C 3) 23 95.8
KITCHEN (C 4) 15,577 92.4
MEN'S TOILET (C 5) 3,288 935
LOCKER ROOM & SHOWERS (C 6, C7 & C8) 2,111 89.4
CONFERENCE ROOM (C 9) 6,253 79.8
SHIFT ENGINEER'S OFFICE (C 10) 9,435 85.4
MAIN CONTROL ROOM (MCR) (C 12) 434,140 76.5
MCR RETURN AIR PLENUM (above C12) 60,086 79.0
RELAY ROOM and DPSO SHOP (C 13 & C20) 120,928 72.5
TECHNICAL SUPPORT CENTER (C 14) 38,136 77.2
CORRIDOR (C 15) 0 93.1
CONFERENCE & TELEPHONE RM (C 16 & C17) 6,878 74.6
NRC OFFICES (C 18) 4,934 70.0
CORRIDOR (C 19) 6,708 82.6
WEST STAIRWELL ( STAIR C1) 54 102.3
EAST STAIRWELL (STAIR C2) 9 89.0
EAST ATTIC 1 (ABOVE C14) 5,932 795
WEST ATTIC 1 (ABOVE C3, C4, C5, C9 & C10) 7 92.0
EAST ATTIC 2 (ABOVE C15) 19 88.9
EAST ATTIC 3 (ABOVE STAIR C2) 19 88.3
WEST ATTIC 2 (ABOVE C2) 60 99.6
WEST ATTIC 3 (ABOVE STAIR C1) 39 100.3
JSUMMARY: 795544] 21,447
TOTAL SENSIBLE LOAD: 795,544 BTU/HR < Min. sensible design load 1,435,000 BTU/HR (Attachment C)
TOTAL LOAD: 816,991 BTU/HR < Min. sensible design load 1,435,000 BTU/HR (Attachment C)
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Calculation sheet

Document: EPMLCP(72489 Rev.: 013 | Plant: WBN / Units 1,2

Page: 114

Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

8.0 SUMMARY
TABLE 8.3
HEATING LOAD - NORMAL OPERATION
TEMPERATURE, RELATIVE
ROOM NUMBER & DESCRIPTION °F DB HUMIDITY
DESIGN | ST. STATE] DESIGN | ST.STATE
MECHANICAL EQUIPMENT ROOM (C1) 84 80.5 29-70% 73%
WOMEN'S TOILET (C 2) 634
CORRIDOR (C 3) _ 65 65.8 27-60% 61% *
KITCHEN (C 4) 70.9
MEN'S TOILET (C 5) 79.4
LOCKER ROOM & SHOWERS (C 6, C7 & C8) 65 75.6 27-60% 4%
CONFERENCE ROOM (C 9) ' 76.9 -
|SHIFT ENGINEER'S OFFICE (C 10) 74.1
[MAIN CONTROL ROOM (C 12) 76 76.3 40-60% 45%
MCR RETURN AIR PLENUM (above C12) ) 70.7
RELAY ROOM and DPSO SHOP (C 13 & C20) 75 74.6 40-60% 468%
TECHNICAL SUPPORT CENTER (C 14) 74.6
CORRIDOR (C 15) 65 64.1 27-80% 66% *
CONFERENCE & TELEPHONE RM (C 16 & C17) 75.5
NRC OFFICES (C 18) 75.3
CORRIDOR (C 19) 68.8
WEST STAIRWELL ( STAIR C1) ' 58.3
EAST STAIRWELL (STAIR C2) 64.4
EAST ATTIC 1 (ABOVE C14) 88.5
WEST ATTIC 1 (ABOVE C3, C4, C5, C9 & C10) 54.5
JEAST ATTIC 2 (ABOVE C15) 59.8
EAST ATTIC 3 (ABOVE STAIR-C2) 0.4
WEST ATTIC 2 (ABOVE C2) 51.6
WEST ATTIC 3 (ABOVE STAIR C1) 50

* See Saction 9.2, Conclusion, for evaluation of the humidity level.
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‘Calculation sheet

Document: - EPMLCP072489

Rev.: 013

Plant: WBN / Units 1,2

Page: 115

Subject: Codling and Heating Load Analysis, Main Control Room HVAC

8.0 SUMMARY
TABLE 8.4
HEATING LOAD - LOCA OPERATION
TEMPERATURE,
ROOM NUMBER & DESCRIPTION °F DB
DESIGN ST. STATE

MECHANICAL EQUIPMENT ROOM (C1) 63 §9.7
WOMEN'S TOILET (C 2) 52.9
CORRIDOR (C 3) 57 62.1
[kiTCHEN (C 4) 64.8
IMEN'S TOILET (C 5) 64.4
LOCKER ROOM & SHOWERS (C 8,C7 &C8) 58 63.8
WEST STAIRWELL ( STAIR C1) 534
[EAST STAIRWELL (STAIR C2) 58,0
JCONFERENCE ROOM (C 9) 67.4
[SHIFT ENGINEER'S OFFICE (C 10) 65.8
MAIN CONTROL ROOM (C 12) 76 75.3
RELAY ROOM and DPSQ SHQP (C 13 & C20) 67 68.2
TECHNICAL SUPPORT CENTER (C 14) 66.2
CORRIDOR (C 15) 58 59.0
MCR RETURN AIR PLENUM (above C12) 70.6
CONFERENCE & TELEPHONE RM (C 16 & C17) 88.1
NRC OFFICES (C 18) 68.2
CORRIDOR (C 18) 63.5
EAST ATTIC 1 (ABOVE C14) 0.9
lwesT ATTIC 1 (ABOVE C3, C4, C5, C8 & C10) 56.3
EAST ATTIC 2 (ABOVE C15) 54.7
EAST ATTIC 3 (ABOVE STAIR C2) 54.2
WEST ATTIC 2 (ABOVE C2) 48.7
WEST ATTIC 3 (ABOVE STAIR C1) 47.9
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TVAN CALCULATION SHEET

Calculation Identifier: EPM-LCP-072489 Rev.: 12 | Plant: WBN /1 & 2 | Page: /(6
Subject: COOLING AND HEATING LOAD ANALYSIS, Prepared By: LEN ,Date: 3/L/o
MAIN CONTROL ROOM HVAC Checked By: Date: 2/8/0

9.0 CONCLUSION <for i «lg"' wnid oocru%a\J N/S-*H's‘ﬁ Aﬂmly C & Lol
s

a.HW\ ('QSU
THE ROOM TEMPERATUR AND RELATIVE HUMIDITIES WH|CH ARE LISTED IN THE
ENVIRONMENTAL DRAWINGS, REFERENCES 5.3.4, 53.5 & 5.3.7, ARE COMPARED TO THOSE

ESTABLISHED IN THE CALCULATION.

9.1 90% DESIGN AIR FLOW RATE

COOLING NORMAL
ROOM REF. CRITERIA - CALCULATED (from Table 8.1)
TEMP RH TEMP RH
NAME El. & No. °F DB % °F DB %

MECH EQUPRM | 755 - C1 5.3.7 64 to 86 29t0 70 32 37

CORRIDOR 755 -C3 5.3.4 65 to 93 27 to 60 89 30

LOCKERROOM | 755-C6 5.3.4 65 to 93 27 to 60 82 37

MAIN CNTRLRM | 755 - C12 5.3.3 75 to 80 40 to 60 74 48

RELAY ROOM 755 - C13 5.3.3 75 to 80 40 to 60 70 55

CORRIDOR 755 - C15 5.3.4 65 to 93 27 to 60 87 - 31

COOLING LOCA

ROOM REF. CRITERIA | CALCULATED (from Table 8.2)
TEMP RH TEMP RH
NAME El. & No. °F DB % °F DB %

MECH EQUPRM | 755-C1 53.7 63 to 91 NA 85 NA

CORRIDOR 755 - C3 5.3.4 57 to 98 96

LOCKERROOM | 755-C6 5.3.4 58 to 98 89

MAIN CNTRLRM | 755 - C12 5.3.3 75 to 82 77

RELAY ROOM 755 - C13 5.3.3 67 to 79 73

CORRIDOR 755 -C15 5.3.4 58 to 96 M 93 v
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Subject: COOLING AND HEATING LOAD ANALYSIS,
MAIN CONTROL ROOM HVAC

Prepared By: Z2% Date: _3/8/o2
Checked ByM Date: 92—

9.0 CONCLUSION (cont’d)

9.2 110% DESIGN AIR FLOW RATE

HEATING NORMAL
ROOM REF. CRITERIA CALCULATED (from Table 8.3)
TEMP RH TEMP RH
NAME EL & No. °F DB % °F DB %
MECH EQUPRM | 755-C1 5.3.7 64 to 86 29 to 70 o161 Pra i a’:‘z;“‘
CORRIDOR 755-C3 53.4 65 to 93 27 t0 60 66 61 m
LOCKER ROOM | 755 - C6 53.4 65 to 93 27 to 60 76 44 '
MAIN CNTRLRM | 755 - C12 5.3.3 75 to 80 40 to 60 75 . 45
RELAY ROOM 755-C13 533 75 to 80 40 to 60 75 46 023
CORRIDOR 755-C15 5.3.4 65to 93 27 to 60 - 867 bt 66 j e
\hjod
HEATING LOCA
ROOM REF. CRITERIA CALCULATED (from Table 8.4)
TEMP RH TEMP . RH
NAME El & No. °F DB % °F DB _ % 4
MECHEQUPRM | 755-C1 5.3.7 63 to 91 NA 28360 NA gn;;:.,q
CORRIDOR 755-C3 5.3.4 57 to 98 .62 Uy
LOCKERROOM | 755 - C6 5.3.4 58 to 98 8674\ “w
MAIN CNTRLRM | 755 - C12 533 75 to 82 75
RELAY ROOM 755 - C13 533 67to 79 68
CORRIDOR 755 - C15 53.4 58 to 96 ' 59 v

~ ) Calculated humidity level in MCR is higher than the minimum value specified at the Environmental
Drawing (ref. 5.3.3). This value is conservative since the injection of the low humidity outside air (13 °F,
20% relative humidity) was not taken into account. The slightly higher humidity level has no adverse impact
since the subject rooms have no equipment and no permanent people occupancy.

THIS PAGE REPLACED BY

REV.12




TVAN CALCULATION SHEET
Calculation Identifier: EPM-LCP-072489 Rev.: 12 | Plant: WBN /1 & 2 | Page: /I&

Subject: COOLING AND HEATING LOAD ANALYSIS, Prepared By: Date: _3/f/o2
Checked By: Date: (/R

MAIN CONTROL ROOM HVAC

9.0 CONCLUSION (cont’d)

9.3 MINIMUM AIR FLOW RATE

COOLING NORMAL - MINIMUM AIR FLOW RATE (70% DESIGN FLOW RATE)

COOLING LOCA - MINIMUM AIR FLOW RATE (78% DESIGN FLOW RATE)

ROOM REF. CRITERIA CALCULATED (from Appendix A, pg. A.28)

TEMP RH TEMP RH
NAME EL & No. °F DB % °F DB %
MECH EQUP RM 755 -C1 53.7 64 to 86 29t0 70 86 33
CORRIDOR 785-C3 53.4 65to 93 27 to 60 92 27

LOCKER ROOM 755 -C8 534 || 65t093 27 to 60 85 33

MAIN CNTRL RM 755 - C12 53.3 75 to 80 40 to 60 78 42
RELAY ROOM 755 -C13 -5.3.3 75 to 80 40 to 60 73 49
CORRIDOR 755 -C15 534 65 to 93 27 to 60 89 29

CALCULATED (from Appendix B, pg. B.27)

ROOM REF. CRITERIA
TEMP RH TEMP RH

NAME El. & No. °F DB % °F DB %
MECH EQUP RM 755 -C1 53.7 63 to 91 NA 88 . NA
CORRIDOR 755-C3 534 57 to 98 98 '
LOCKER ROOM 755 -Cé 534 58 to 98 92
MAIN CNTRL RM 755 - C12 53.3 75 to 82 80
RELAY ROOM 755-C13 - 833 67to 79 75
CORRIDOR 755 - C15 5.3.4 58 to 96 v 95 v
9.4 SUMMARY

AS SHOWN IN SECTIONS 9.1 & 9.2, CALCULATED ROOMS’ STEADY STATE TEMPERATURES AND

HUMIDITY LEVELS FOR THE CONTROL BUILDING MAIN CONTROL ROOM AND ASSOCIATED
ROOMS ARE ACCEPTABLE FOR NORMAL AND ACCIDENT (LOCA) COOLING AND-HEATING-
OPERATING MODEg, AT 90% ANB-+46% AIR FLOW RATES FOR COOLING
OPERATING MODEJ, RESREGHVELY. See pert- <42 for Arscussion of

"‘*’F”Jm

fedu Hs.

'l
e

Crg

“Jufs)en

AS DEMONSTRATED IN SECTION 9.3, CALCULATED ROOMS’ STEADY STATE TEMPERATURES AND
HUMIDITY LEVELS FOR THE CONTROL BUILDING MAIN CONTROL ROOM AND ASSQCIATED
ROOMS ARE ACCEPTABLE AT 70% AND 78% DESIGN FLOW RATE FOR NORMAL AND ACCIDENT
(LOCA) COOLING OPERATING MODES, RESPECTIVELY.

THIS PAGE ADDED BY REV.12

Rol3




Calculation sheet

Document: EPMLCP072489

Rev.: 013

Plant: WBN / Units 1,2

Page: 118A

9.0 CONCLUSION (cont’d)

9.4 SUMMARY (cont’d)

Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

As shown in sections 9.1 & 9.2, calculated rooms’ steady state temperatures and humidity levels for the
Control Building Main Control Room and associated rooms are acceptable for Normal and Accident
(LOCA) heating operating mode at 110% air flow rates except for Mechanical Equipment Room 755.0-
C1. With the corrected heating mode heat loads for Room 755.0-C1 utilized in this revision, the steady
state temperatures for both Normal and LOCA operation are found to be approximately 3°F below the
respective minimum temperature limits for this room. Room 755.0-C1 contains no equipment such as -
batteries that could be affected by temperatures lower than 60°F. Therefore, Environmental Data

. Drawing 47E235-24 (Ref. 5.3.7) should be revised to reflect a Normal operating mode minimum
temperature of 60°F and a LOCA operating mode minimum temperature of 59°F for Room 755.0-C1.
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: A.1

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 22£ Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)
ROOM NO. 755.0-C1t (Ref. 6.1.1,6.1.3,5.1.5,5.1.13&5.1.14)
ROOM NAME: MECHANICAL EQUIPMENT ROOM

[Reference
Design air flow: 2,825 ofm pa. 30
Supply Air Temp: 56.0 °F : pg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/lb dry air pg. 29A
Steady State Temperature: ' 85.5 °F Design Room Temperature: 86°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btuh.sqft.F (°F) °F) (°F) {BTU/h)
W (CLTD) 36" CE 17.75 42.00 745.5 0.262 04 : 1.841
SOUTH 708.0'- T1, 36" Cl 17.75) 39.14 694.7 0.236 110.0 85.5] 245 4,017
NORTH (CLTD) 36" CE 17.75 23.50 417.1 0.262 2.0 223
NORTH 757.0' - A5, 36" Cl 17.75) 15.64) 2776 0.236 85.0) 85.5 05 -33]
EAST 755.0'- C2, 8" Cl 8.00) 4.00 320 0.500 97.9 85.5) 12.4 : 19
EAST" 755.0' - C3, 8" Cl 8.00 6.67] 10.3! 0.500 92.5/ 855 7.0 36}
EAST Door C39 717 5.00 43.0 0.448 92.5] 85.5 7.0 134]
EAST 755.0' - C4,8" Cl 8.00 29.38 235.0 0.500 90.9 85.5 53 629
EAST (Second tier)™ |W. Attic 1, Metal 9.75 37.33 364.0 0.735 91.0 85.5 55 1,4
EAST (Second tien*™* |W. Attic 2, 8" CI 9.75) 4.00 35.0 0.500 95.3 85.5) 9.8 191
|FLoOR 708.0'- T1, 18" C (Up) 39.14 42.00 1643.9 0.376 110.0 85.5) 245 15,143
JROOF (CLTD) 27", uninsulated (Downh) 39.14] 42,00 1643.9 0.300 14.8 7,274
JTOTAL TRANSMISSION LOAD 31,112} '
(*) The area of the door, listed directly below this wali area, has been subtracted from the total wall area.
(**) Wall height used = (775.75 - 763) = 9.75' for all West Attic walls; conservative.
|Area (excluding floor) = 4502]
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)JF; To =95 - 22/2 = 84 F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 14.8 °F
CLTDcorr(west) = [(21.6+0)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (west)= 9.4°F
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= 2.0°F
LOAD SUMMARY:
PEOPLE (pg. 18): (4] X 250 = 0
ELECTRICAL LOAD {pg. 18) : = 32,002
TOTAL ROOM SENSIBLE LOAD: 63,114
T | oa | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 63,114 / (108 x 0.7 x 2825 Y = 85.5 °F
LATENT LOAD: Q latent
PEOPLE {pg. 18) : 0 X 200 . 0
TOTAL ROOM LATENT LOAD: 0

ROOM HUMIDITY RATIO (Wr) = ) 0.0085125 + 0 / (0.7 x 4840 x 2825 ) = 0.0085
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Plant: WBN /1 &2 Page: A.2

Calculation identifier: EPM-LCP-072489 Rev. 12
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z7% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)
ROOM NO. 755.0-C2 (Ref. 5.1.1,5.1.4 & 55.1)

ROOM NAME: WOMEN'S TOILET

[ﬁeference
Design air flow: 230 ¢fm {Transfer from room C3)** pg. 30
Supply Air Temp: 925 °F (Transfer from room C3) pg. A.4
Supply Air Humidity Ratio: 0.0089 IbW/b dry air (Transfer from room C3) pg. Ad
Steady State Temperature: 97.9 °F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) {Sq Ft) |Btuh.sqft.F °F) (°F) §3) (BTU/h)
WEST 755.0'-C1,8°Cl 8.00 4.00| 32, 0.500! 86.5) 97.9 -12.4 -198|
SOUTH 708.0'- 71, 36" Cl 8.00 9.53 76.2 0.236 110.0f 97.9 12.1 218
NORTH* 755.0'-C3, 8" Cl 8.00 9.53 54.7 0.500] 92.5| 97.9 55 -149]
[NORTH Door €38 747 3.00 21.5 0.448 92.5] 97.9] 55 53
[eAsT 755.0' - W.Stair C1, 8" Cl 8.00 4.00 32.0 0.500 99.8] 97.9] 1.9 30
JFLOOR 708.0'- T1, 18" TC (Up) 9.53 4.00 38.1 0.369 110.0 97.9| 12.1 170
|cEinG W. Attic 2, 5/8" GB (Dn) 9.53 400 38.1 0.417 953 o7.9] 2.6 -41
TOTAL TRANSMISSION LOAD = -23
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Air is exhausted via toilet & locker room relief fan.
{Area (exciuding floor) = 255|
LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 250 = 0
: ELECTRICAL LOAD (pg. 18) : = 992
TOTAL ROOM SENSIBLE LOAD: 969
Ts | | aQ [1.08x07 | CFM
ROOM TEMPERATURE (Tr) = ( 925 ) + ( 969 /( .756 x 230 ) = 98.0 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 0 X 200 : : 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0089 + 0 /(07 x 4840 x 230) = 0.0089
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Calculation ldentifier: EPM-LCP-072489
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £ZZ2% Date: 12/18/01

Rev. 12

Plant: WBN/1&2 Page: A.3

Checked by: 22 Date: 03/08/02

ROOM NO. 755.0-C3
ROOM NAME: CORRIDOR

APPENDIX A - MINIMUM FLOW (NORMAL)

(Ref.5.1.1,5148&55.1)

JReference
Design air flow: 320 cfm (Transfer from room C10) pg. 30
Supply Air Temp: 84.4 °F (Transfer from room C10) pg. A1
Supply Air Humidity Ratio: 0.0089 |bW/ib dry air (Transfer from room C10) pg. Al1
Steady State Temperature: 925 °F Design Room Temperature; 93°F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) [Btuh.sqft.F §3) °F) (°F) (BTU/h)
[SoUTH 755.0 - C2, 6" C .00 953 54.7 0.500 37.9 925 55 149
SOUTH Door C38 7.17 3.00 21.5 0.448 97.9| 92.5 55 53
SOUTH* 755.0' - Stair C1, 8" Ci 8.00 20.54 142.8 0.500 99.8' 92.5 73 525
SOUTH Door C37 7.17] 3.00 21.5 0.448| 99.8] . 92.5 7.3 71
SOUTH* 755.0'- T1, 36" CI** 8.67] 10.63 63.6 0.236) 110.0 92.5 176 264]
SOUTH Door C36 (Heavy Eq.) 7.13 4.00 28.5 0.452 110.0! 92.5 17.6 226
NORTH* 755.0' - C4, 8" RMW 8.00 14.03 80.7 0.455] 90.9§ 92.5 -1.6{ -66
NORTH Door C40 717 3.00 21.5 0.448 90.9 92.5 -1.6 -15|
NORTH" (See Note) |755.0'- C10, 8" RMW 8.00) 16.70 87.3 0.455 84.4 92.5 -8.1 -3204
NORTH Door C46A (Glass) 7.38 3.36 24.8 0.810 84.4 925 -8.1 -162
NORTH Door C46 7.7, 3.00 21.5 0.448 84.4 92.5 -8.1 78
NORTH* 755.0' - C5, 8" RMW 8.00| 10.31 61.0 0.455 89.3 92.5 -3.2 -87]
NORTH Door C42 7.17 3.00] 21.5 0.448) 89.3 925 3.2 -30
EAST* 755.0'- C12, 8" Cl 8.00] 11.34 58.5 0.500 77.9| 92.5) -14.6 -425
EAST Door C56 7.17] 450 32.3 0.448 77.9| 92.5) -14.6 -210;
WEST* 755.0'-C1,8"Cl 8.00 6.67| 103 0.500 85.5I 92.5 7.0 -36)
WEST Door C39 717 6.00 430 0.448 as.s] 92,5 .70 -13
WEST 755.0' - Stair C1, 8" CI 8.00 4.00 32.0| 0.500] 99.8 92.5 73 118|
FLOOR 708.0'- T1, 18" TC (Up) 6.67] 9.36 62.4 0.369 110.0 92.5 178 404]
FLOOR 729.0'- C1, 8" TC (Up) 6.67| 33.21 2215 0.524 95.0 92.5 26 296
FLOOR 729.0'- C1, 8" TC (Up) 4,67 10.63 49.6 0.524 95.0] 925 26 66}
CEILING W. Attic 1 - 3/4" PL (Up) 6.67 43.20 288.1| 0.730 91.0 92.5 -1.5 -316}
CEILING W. Attic 1 - 3/4" PL (Up) 4.67, 10.63, 49.6| 0.730 91.0 92.5 -1.5 -54)
[TOTAL TRANSMISSION LOAD = 238]
Note: Wall thickness varies from 8" to 12"; conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Ceiling raised to el. 763'-8".
' {Area (excluding floor) = 1175
LOAD SUMMARY:
PEOPLE {pg. 18) : 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 1,757
TOTAL ROOM SENSIBLE LOAD: 1,995

1 THIS PAGE ADDED BY REV. 12 |




Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2
Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £2% Date: 12/18/01 Checked by: 8¢ Date: 03/08/02

Page: A4

APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO. 755.0-C3 (cont'd)
ROOM NAME: CORRIDOR

Ts | |] a |108x09 | CFM
ROOM TEMPERATURE (Tr) = . ( 844 ) + ( 1995 /(.756 x - 320 ) = 92.6 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 0 X 200 ' 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0089 + 0 / (0.7 x 4840 x 320) 0.0089
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: A.5

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: &/ Date: 12/18/01 Checked by: 227 Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO._ 755.0-C4 (Ref. 5.1.4 & 5.5.1)
ROOM NAME: KITCHEN
Reference
Design air flow: 440 cfm** pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/Ib dry air pg. 29A
Steady State Temperature: 90.9 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btuh.sqit.F °P) (°F) (°F) (BTU/h)
WEST 755.0 - C1, 8 Cl 8.00 29.38 235.0 0.500 85.5 90.9| 53 -629
ISOUTH' 755.0' - C3, 8" RMW 8.00] 14.03 90.7 0.455 92.5 90.9[ 16 66
ISOUTH Door C40 7.17 3.00] 21.5 0.448| 92,5 90.9 1.6 15
EAST 755.0' - C5, 8" RMW 8.00 13.38 107.0 0.455] 89.3 90.9 -16 =79
EAST 755.0' - C6, 8" RMW 8.00 16.00 128.0 0.455 84.9 90.9 -5.9 -347|
NORTH 757.0' - AS, 36° CI 8.00 14.03] 112.2 0.236 85.0 90.9 58 -155|
FLOOR 708.0'- T1, 18" TC (Up) 8.70 13.38 116.4 0.369] 110.0 90.9) 192 ) 823
FLOOR 729.0'-C1, 8" TC (Up) : : 295.8 0.524| 85.0 90.9 4.2 643
JcEiLING W. Attic 1 - 5/8" GB (Dn) 412.2 0338] 91,0 0.9 0.1 14
TOTAL TRANSMISSION LOAD = 355]
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Air is exhausted via toilet & locker room relief fan.
JArea (excluding floor) = 1107]
LOAD SUMMARY: _
PEOPLE (pg. 18) : 10 X 250 = 2,500
ELECTRICAL LOAD (pg. 18) : 8,787
TOTAL ROOM SENSIBLE LOAD: 11,642
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 11,642 / (1.08 x 0.7 x 440 ) = 91.0 °F
LATENT LOAD: : Q latent
PEOPLE (pg. 18) : 10 X 200 2000
TOTAL ROOM LATENT LOAD: . : 2000
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 2,000 / ( 4840 x 0.7 x 440) = 0.0099
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Calculation Identifier: EPM-LCP-072489 Rev; 12 Plant: WBN /1 & 2

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01

Checked by: 227 Date: 03/08/02

Page: A.6

ROOM NO. 755.0-C5
ROOM NAME: MEN'S TOILET

APPENDIX A - MINIMUM FLOW (NORMAL)

(Ref. 5.1.4 & 55.1)

[ THIS PAGE ADDED BY REV. 12 |

F{Bference
Design air flow: 90 cfm*** pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/b dry air pg. 29A
Steady State Temperature: 89.3 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) [Btwh.sqit.F (°F) (°F) (°F) (BTU/h)
WEST 755.0' - C4, 8" RMW 8.00 13.38 107.0 0.455 90.9| 89.3) 16 75
SOUTH* 755.0' - C3, 8" RMW** 8.00 10.31 61.0 0.455 92.5[ 89.3] 3.2 87|
SOUTH Door C42 7.17| 3.00 21.5 O.MBJ 92.5] 89.3 32 30|
NORTH 755.0' - C6, 8" RMW™* 8.00 10.31 61.0 0.455[ 8491 89.3 -4.4 -122
NORTH Door C45 7.17] 3.00 21.5 0.448L 84.9] 89.3] -4.4 -42]
EAST 755.0' - C10, 8" RMW** 8.00 13.38 107.0 0.455 84.4 89.3 -4.9 -239
FLOOR 729.0'-C1, 8" TC (Up) 10.31 13.38l 137.9 0.524 95.0 89.3] 57 412
CEILING W. Attic 1 - 5/8" GB (Dn) 10.31 13.38[ 137.9] 0.338f 91.0 89.34 1.7 77]
TOTAL TRANSMISSION LOAD = 279
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
(***) Air is exhausted via toilet & locker room relief fan.
|Area (excluding fioor) = 517]
LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 1,994
TOTAL ROOM SENSIBLE LOAD: 2,273
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 2273 /1 (1.08 x 07 x 80 ) = 89.4 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : X 200 0
TOTAL ROOM LATENT LOAD: 0




Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 &2 Page: A.7

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 22 Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO._755.0-C6, C7, and C8 (Ref. 5.1.4 & 5.5.1)
ROOM NAME: LOCKER ROOM AND SHOWERS
Reference
Design air flow: 65 cfm™* pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/Ib dry air I_Pg. 29A
Steady State Temperature: 84.9 °F Design Room Temperature: 93°F '
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) [Btwh.sqft.F CF) CF) P (BTU/h) .
SOUTH* 755.0' - C5, 8" RMW** 8.00] 10.31 61.0 0.455 89.3 84.9 4.4 122
SQUTH Door C45 7.7 3.00 215 0.448 89.3 84.9 44 42|
NORTH 757.0' - AS, 36" CI 8.00| 10.31 82.5 0.236 85.0 84.9 0.1 2
EAST 755.0' - C9, 8" RMW** 8.00 10.03) 80.2 0.455 78.4 84.9 6.5 -237
EAST 755.0' - C10, 8" RMW** 8.00| 5.33 42.6) 0.455 84.4 84.9 -0.5 -10,
WEST 755.0'-C1, 8" Cli 8.00 16.02 128.2 0.500] 85.5 84.9 0.6 38
FLOOR 729.0'- C1, 18" TC (Up) 16.02] 8.70 139.4 0.369| 95.0 84.9 10.1 519
FLOOR 729.0'- C1, 8" TC (Up) 25.8 0.524| 85.0 84.9 10.1 137
CEILING W. Attic 1 - 5/8" GB (Dn) 165.2 0.338] 91.0 84.9 6.1 33
TOTAL TRANSMISSION LOAD = SEI
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
(***) Air is exhausted via toilet & locker room relief fan.
JArea (excluding floor) = 581]
LOAD SUMMARY:
PEOPLE (pg. 18) : o] X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 464
TOTAL ROOM SENSIBLE LOAD: 1,416
Ts | a | CFM
ROOM TEMPERATURE (Tr)= 56.0 + 1,416 / ( 1.08 x 07 X 65 ) = 84.8 °F
LATENT LOAD: : : Q latent
PEOPLE (pg. 18) : 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0 /(4840 x 0.7 x 65) = 0.0085
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Calculation Identifier. EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: A.8
Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 227 Date: 03/08/02
APPENDIX A - MINIMUM FLOW (NORMAL)
ROOM NO. - STAIR C1 (Ref. 5.1.1 &5.1.12) '
ROOM NAME: WEST STAIRWELL
Reference
Design air flow: - cfm [pg. 30
Supply Air Temp: - %
Supply Air Humidity Ratio: - IbWI/lb dry air
Steady State Temperature: 99.8 °F .
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) |BtuwhsqrF | (°F) °F) CF) (BTU/h}
WEST _ 755.0'- C2, &' Cl 8.00 4.00 32.0 0.500 97.9| 99.8 1.9 -30)
SOUTH 755.0-T1,36" Cl 8.00 2054 164.3 0.236 110.01 99.8| 102 394
NORTH* 755.0'- C3, 8" Cl 8.00, 20.54 142.8 0.500 92.5] 99.8| .73 -525|
NORTH Door C37 717 3.00] 215 0.448 92.51 99.8) <7.3 -71
EAST 755.0'-C3,8"Ci 8.00 4.00 32.0 0.500 sz.i 99.8 -7.3 -118
CEILING W. Attic 3-3/4" PL (Up) 2054 4.00 82.2 0.730 97.3] 99.8 25 150,
FLOOR (See Note) | |
TOTAL TRANSMISSION LOAD = 498
Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 632.0
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 250 = 0
LIGHTING (Note 1, pg.18) 164.3 X 3.413 X 100% = 561
TOTAL ROOM SENSIBLE LOAD: 63
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Calculation ldentifier: EPM-1.CP-072489 Rev. 12 Plant: WBN /1 & 2 Page: A.9
Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z7% Date: 12/18/01 Checked by: 287 Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO. STAIRC2 (Ref. 5.1.1& 5.1,12)
ROOM NAME: EAST STAIRWELL
Iﬁeference
Design air flow: - cfm [Pi 30
Supply Air Temp: - °F
Supply Air Humidity Ratio: - [bW/b dry air
Steady State Temperature: 88.3 °F
TYPE OF LENGTH/ WIDTH AREA U Tz Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)| (Ft) (Sq Ft) ]Btu/h.sqft.F (°F) °F) (°F) (BTU/h)
WEST* 755.0'- C15, 8" Cl 8.67 6.04] 30.9 0.500 88.7 88.3| 0.4 6
WEST Door C53 7.17] . 3.00 21.5 0.448 88.7 88.3 04] - ’
WEST 755.0' - C13, 8" RMW 8.67 2.32 201 0.455 72.9 88.3 -15.4 -141
SOUTH 755.0-T1,36"Cl 8.67| 20.33] 176.3 0.236 110.0 88.3 217 903
MTH 755.0'-C19, 8" Cl 8.67| 14.27| 123.7] 0.500 80.2 88.3 -8.1 -
INORTH 755.0' - C13, 8" RMW 8.67 6.06[ 525 0.455| 72.9 88.3 -15.4 -368}
|EasT 755.0' - C19, 12" CI 8.67 4.00] 34.7] 0.431 80.2 88.3 -8.1 122
[eAsT 755.0' - C19, 8" RMW 8.67 4.39| 16.6 0.455) 80.2 88.3] 8.1 . 61
[EAST Door C60 7.7 3.00] 215 0.448 80.2 883 8.1 -79]
CEILING E.Attic 3 - 374" PL (Up) 4.00 20.33] 81.3 0.736F 86.4 88.3 19 -113
CEILING C13-1/2" & 5/8" GB (Up) 4.39 6.00 26.3 0.448] 72.9 88.3 -15.4 ' -182
FLOOR (See Note) . T |
TOTAL TRANSMISSION LOAD = : : 657
Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 250 = 0
LIGHTING (Note 1, pg.18) : 215.3 X 3.413 X 100% = 735
TOTAL ROOM SENSIBLE LOAD: 78
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: A.10

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 227 Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO. 755.0-C9 (Ref. 5.1.4)
ROOM NAME: CONFERENCE ROOM
Iﬁeference
Design air flow: 270 cfm pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/b dry air pg. 29A
Steady State Temperature: 78.4 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sqg Ft) |Btwh.sqft.F (°F) C°F) "(°F) (BTU/h)
WEST 755.0 - C6, 8" RMW 5.00 10.03 80.2 0.455 4.9 " 76.4 6.5 237,
SOUTH* 755.0' - C10, 8" RMW 8.00] 16.70 1121 0.455| 84.4 78.4 6.0 306
SOUTH Door C48 7.47 3.00 21.5] - 0.448 84.4 78.4 6.0 58|
WORTH 757.0' - A5, 36" Cl 8.00] 16.70 133.6 0.266[ 85.0 78.4 6.6 239
lEAST 755.0'-C12, 8" Ci ' 8.00] 10.03 80.2 0.500] 779 78.4 05 -20)
IFLOOR 729.0' - C1, 8" CRP (Up) 10.03 16.70 167.5 0.324[ 95.0 78.4 16.6 901
[cEilinG W. Attic 1 - 3/4 PL (Dn) 10.03 16.70 167.5 0503 91.0f 78.4 126 1,057
TOTAL TRANSMISSION LOAD = 2,774
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
JArea (excluding floor) = 595|
LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 1,829
TOTAL ROOM SENSIBLE LOAD: 4,603
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 4603 /(108 x 07 x 270 ) = 785 °F
LATENT LOAD: Q latent
PEOPLE SES' 18) : 0 X 200 0
TOTAL ROOM LATENT LOAD: . 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0 /(4840 x 0.7 x 270 y = : 0.0085
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: A.11

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: ZZ¥# Date: 12/18/01 Checked by: 222 Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO. 755.0-C10 (Ref. 5.1.4)
ROOM NAME: SHIFT ENGINEERS OFFICE
|Reference
Design air flow: 330 cfm pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/Ib dry air pg. 29A
Steady State Temperature: 84.4 °F
) TYPE OF LENGTH/ WIDTH AREA Y Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) {Sq Ft) |Btu/h.sqft.F (°F) (°F) (°F) (BTU/h)
WEST 755.0' - C5, 8" RMW 8.00) 13.38 107.0 0.455 89.3] 84.4 4.9 239
WEST 755.0' - C6, 8" RMW 8.00 5.33 42.6 0.455 84.9] 84.4 05 10
SOUTH"* (See Note) |755.0" - C3, 8" RMW 8.00] 16.70 87.3 0.455 92.5] 84.4 8.1 320
SOUTH Door C46 717 3.00 21.5 0.448 92.5 84.4 8.1 7
SOUTH Door C46A (Glass) 7.38) 3.36 24.8 0.810 92.5 84.4 8.1 162,
NORTH* (See Note) [755.0' - C9, 8" RMW 8.00) 16.70 1121 0.455 78.4 84.4 -6.0 -30
NORTH Door C48 7.17| 3.00 215 0.448 78.4 84.4 6.0 -58'
EAST" 755.0'- C12, 8" Cl 8.00 19.36) 154.9 0.500 77.9 84.4 £.5 ' =503
FLOOR 729.0' - C1, 8" CRP (Up) 16.70) 19.36 3233 0.324) 95.0 84.4 10.6 1,110
CEILING W. Attic 1 - 3/4" PL (Dn) 16.70] 19.36 323.3 0.503 91.0 84.4 6.6 1,065
TOTAL TRANSMISSION LOAD = © 2,116
Note: Wall thickness varies (see **); conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Part of the wall is 12" thick; conservatively, 8" thickness was considered.
|Area (excluding floor) = 895]
LOAD SUMMARY: .
PEOPLE (pg. 18) : 2 X 250 = 500
ELECTRICAL LOAD (pg. 18) : = 4,502
TOTAL ROOM SENSIBLE LOAD: 7,118
s | o | _ CFM
ROOM TEMPERATURE (Tr) = 56.0 + 7118 / ( 1.08 x 0.7 x 330 ) = 845 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 2 X 200 ' 400
TOTAL ROOM LATENT LOAD: : 400
ROOM HUMIDITY RATIO (Wr) = ' 0.0085 + 400 / (4840 x 0.7 x 330 ) = 0.0089
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: A.12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: Z&% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)
ROOM NO. - N/A

ROOM NAME: EAST ATTIC 1 (above C14) (Ref. 5.1.1 & 5.1.6)
Reference
Design air flow: 2,580 cfm (Transfer from room C14) pg. 30
Supply Air Temp: 711 °F (Transfer from room C14) pg. A.18
Supply Air Humidity Ratio: 0.0085 bW/Ib dry air (Transfer from room C14) pg. A.18
Steady State Temperature: 75.0 °F .
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sg Ft) {Btuh.sqft.F CF) (°F) (°F) (BTU/h)

WEST (Second tier) |755.0'- C13, 10" CI 7.75 42.00 325.5] 0.463 729 75.0] 2.1 -31
EAST (CLTD) 36" CE 7.75 42.00 325.5] 0.262 19.8 1,692
NORTH (CLTD) 36" CE 10.00 16.80) 168.0 0.262}: 125 552
SOUTH 708.0'-T1, 36" ClI 10.00] 16.80 168.0 0.236] 110.0 75.0 35.0 1,388
FLOOR C14 Ceiling (Ac.tile) (Dn) 16.80, 42.00) 705.6 0.330 711 75.0 -39 -908
ROOF (CLTD) 27", uninsulated (Down) 16.80 42.00 705.6 0300 ik 253 5,345

TOTAL TRANSMISSION LOAD = 7,752

{Area (excluding fioor) = 1693]
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To = 95 - 22/2 = B4; F=1.0
CLTDcorr(east) = {(21.5 + 0)*0.83 + (78 - Tr) + (84 -85)) CLTDcorr (east)= 19.8°F
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= 125°F
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 253°F
Ts | | a [1.08x08 | CFM

ROOM TEMPERATURE (Tr) = ( 711 ) + | 7,752 /( .756 x 2580 ) = 75.1 °F
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Calculation identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: A.13

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: ZZ7 Date: 12/18/01 Checked by: 28¢ Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)
ROOM NO. - N/A
ROOM NAME: EAST ATTIC 2 (above C15)

Design air flow: - cfm

Supply Air Temp: - °F

Supply Air Humidity Ratio: - Ibwi/lb dry air

Steady State Temperature: 86.5 °F

TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T[| SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)| (Ft) (Sq Ft) [Btuwh.sqft.F (°F) (°F) (°F) (BTU/h)

WEST MCR Plen, 12" Ci 9.08 6.04 54.8 0.431 80.4 86.5 6.1 -14

SOUTH 755.0'- T1, 36" Cl 9.08 1329] - 1207 0.236] 110.0 86.5] 235 669

NORTH 755.0'- C13, 8" Cl 9.08| 13.29 120.7] 0.500) 729] 865 -13.6 -821

EAST E. Attic 3, 8" CI 9.08 4.00 36.3 0.500] 86.4 86.5 0.1 -2

EAST C13 (sec. tier), 8" CI 9.08] 2.04 18.5 0.500] 72.9] 86.5 -13.6 -126)

FLOOR €15 - 3/4" PL (Up) 13.29)] 6.04 80.3 0.730 88.7) 86.5 2.2 129]

ROOF (CLTD) 27", uninsulated (Dn) 13.29| 6.04} 80.3 13.8 331]
TOTAL TRANSMISSION LOAD 37|

CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)JF; To = 95 - 22/2 = 84; F=1.0

CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 138 °F

ROOM NO. N/A

ROOM NAME: EAST ATTIC 3 (above Stair C2)

Design air flow: - efm

Supply Air Temp: - °F

Supply Air Humidity Ratio: - IbW/b dry air

Steady State Temperature: 86.4 °F

TYPE OF LENGTH/ WIDTH AREA 8) Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) |Btu/h.sqft.F (°F) (°F) (°F) (BTU/h)

WEST E. Attic 2, 8" CI 9.08 4.00 36.3] 0.500| 86.5 86.4| 0.1 2

SOUTH 755.0-T1,36"Cl 9.08] 20.33] 184.6 0.236| 110.0 86.4] 236 1,02

NORTH 755.0'-C13,8"Cl 9.08 20.33 184.6 0.500 72.9| 86.4] -13.5 -1,248,

EAST 755.0'- C13, 12" Cl 9.08 4.00 36.3 0.431 72.9 86.4] -135 -211

FLOOR E.Stair C2 - 3/4" PL (Up) 4.00 20.33 81.3 0.730) 88.3 86.4| 19 113

ROOF (CLTD) 27", uninsulated (Dn) 4.00 20.33 81.3 0.300} 13.9 338|
TOTAL TRANSMISSION LOAD = _ 23

CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To = 95 - 22/2 = 84; F=1.0

CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcortr (roof)= 139°F
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Calculation Identifier: EPM-LCP-072485 Rev. 12 Plant: WBN/1& 2 Page: A.14

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO. 755.0-C12 (Ref. 5.1.1,6.1.2& 5.1.4)
ROOM NAME: MAIN CONTROL ROOM

erference
Design air flow: 21,650 cfm pg- 30
Supply Air Temp: 56.0 °F s pg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/lb dry air pg. 29A
Steady State Temperature: 779 °F Design Room Temperature: 80°F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) [Btuwhsqit.F (°F) (°F) (°F) (BTU/h)
WEST* 755.0'-C3, 8" Cl 8.00 11.34 58.5 0.500, 92.5 77.9 14.6 425
WEST Door C56 7.47 4.50 32.3] 0.448 92.5) 77.9 14.6 210
WEST 755.0' - C10, 8" Cl 8.00 19.36 154.9| - 0.500 84.4 77.9 65 503
WEST 755.0'-C9, 8" Cl 8.00 10.03| 80.2 0.500 78.4 77.9 05 20
WEST W. Attic 1, 8" ClI 2.00 42.00 84.0 0.500 91.0 77.9 13.1 548
SOUTH 755.0'-T1, 36" Cl 10.00, 150.70 1507.0 0.236 110.0 77.9 32.1 11,416
[NORTH 757.0' - A1, 36" Cl 10.00 26.70 267.0 0.236 85.0 77.9 7.1 447,
[NORTH 757.0' - A25, 36" CI 10.00 14.00 140.0 0.236] 80.0 71.9 2.1 69
NORTH" 757.0' - A3 to AS, 36" Cl ) 10.00 48.00; 480.0 0.236] 85.0 77.9 71 8044
NORTH Door C49 6.50) 3.00 19.5 0.448) 85.0 77.9] 7.1 62
NORTH 757.0' - A27, 36" CI 10.00] 14.00 140.0 0.236 80.0 77.9] 21 69
NORTH 757.0' - A23, 36" Ci 10.00 20.00 200.0 0.236 89.0 77.91 11.1 524
NORTH* 757.0' - A21/A22, 36" CI 10.00; 28.00 260.5] 0.236) 85.0] 77.9] 7.1 4364
NORTH Door C50 6.50] 3.00] 19.5 0.448 85.0 77.9[ 7.1 62
EAST" 765.0'- C15, 12" CI 8.67] 6.04] 20.1 0.431 88.7 77.9| 10.8 9
EAST Door C55 747 450 323 0.448 88.7 77.9| 10.8 - 156(
EAST E. Attic 2, 12" CI 1.33 6.04 8.0 0.431 86.5 77.9| 8.6 30j
EAST 755.0'-C13, 12" CI 10.00, 35.29 352.9 0.431 72.91 77.9 5.0 -760)
FLOOR 729.0' -C1, 8" CRP (Up) 42.00 150.70] 6329.4 0.324 95.01 77.9| 17.1 35,067}
CEILING™* MCR Plenum The return air is directed from the room to the plenum. '
|TOTAL TRANSMISSION LOAD = 50,185
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Luminious ceiling pane! (plastic)
LOAD SUMMARY: - [Area(excl. ficor/ceiling) = 3857]
PEOPLE (pg. 18) : 8 X 250 = 2,000
ELECTRICAL LOAD (pg. 18) : = 316,241
TOTAL ROOM SENSIBLE LOAD: 368,428
_ CFM Ts . I Tr
Transfer - Air (C 13) - pg. 30 & A17 2727 X 1.08 X 07 729 778 -10,306
Transfer - Air (W. Attic 1) - pg. 30 & A.25 143 X 1.08 X 0.7 91.0 77.9 1,411
NET ROOM SENSIBLE LOAD: 359,530
s | _a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 359,530 / ( 1.08 x 0.7 x 21,650 ) = 780 °F

| THIS PAGE ADDED BY REV. 12 |




Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: A.15

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: Z&% Date: 12/18/01 Checked by: Z8£ Date: 03/08/02

: APPENDIX A - MINIMUM FLOW (NORMAL)
ROOM NO. 755.0-C12 (Ref. 5.1.1,51.2& 5.1.4)
ROOM NAME: MAIN CONTROL ROOM (cont'd)

LATENT LOAD: Q latent

PEOPLE (pg. 18) : 8 X 200 1600
Transfer - Air (W. Attic 1) - pg. 30 & A.25 143 X 4840 X 0.7 00087 -0.0085 109
Transfer - Air (C 13) - pg. 30 & A.17 2727 X 4840 X 0.7 00085 -0.0085 0
TOTAL ROOM LATENT LOAD: 1,708
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 1709/ (4840 x 0.7 x 21650 ) = 0.0085
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £2% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

Page: A.16

APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO. 755.0-C13 & C20 (Ref. 5.1.4,5.1.6,5.1.10)
ROOM NAME: RELAY ROOM and DPSO SHOP

[ﬁeference

Design air flow: 7,490 cfm " lpg. 30

Supply Air Temp: 56.0 °F pg. 29A

Supply Air Humidity Ratio: 0.0085 IbW/b dry air pg. 29A

Steady State Temperature: 729 °F Design Room Temperatre: 80°F

_ TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT. (F£)] (Ft) (Sq Ft) |Btuh.sqft.F CF) C°F) (°F) (BTU/h)
WEST 755.0-C12, 12" Cl 10.00 35.29 352.9 0.431 77.9] 72.9 5.0 760
WEST (Second tier) |MCR Plenum, 12" Ci 7.75) 35.29 2735 0.431 80.4] 72.9 75 884
WEST (Second tier) |E. Attic 3, 12" Cl 9.08| 4.00 36.3 0.431 86.4] 72.9 135 211
WEST (Second tier) |E. Attic 2, 8" Cl 9.08 2.04 18.5 0.500 86.5( 72.9 13.6 12
SOUTH Stair C2, 8" RMW 8.67 6.06, 52.5] 0.455 88.3| 72.9 15.4 368
SOUTH 755.0' - C19, 2-5/8"GB 8.67 37.67] 326.6 0.403] 80.2 72.9] 73 954
SOUTH* 755.0' - C15, 8" C! 8.67 13.29) 65.0) 0.500 88.7 72.9] 15.8 514}
SOUTH Door C52 7.7 7.00 50.2 0.448 88.7 72.9| 15.8 355
[SOUTH(Second tier)  |E. Attic 2, 8" CI 9.08 13.29 120.7 0.500 86.5 72.9| 13.6 821
|sOuTH(Second tier) |E. Attic 3, 8" 9.08 20.33 184.6) 0.500 86.4 72.9 135 1,246
JSOUTH(Second tier) [755.0° - T1, 36" CI 9.08 24.04) 218.3! 0.236 110.0 72.9 371 1,911
INORTH 757.0' - A21, 36" CI 17.75 57.66 1023.5 0.236 85.0 72.9 12.1 2,923]
[EAsT" 755.0' - C16, 8" RMW 8.67, 18.50 138.9 0.455 71.3] 72.9 1.7 -104
|[eAsT Door C63 7.17, 3.00 215 0.448 71.3] 72.9 47 -16]
[easT 755.0' - C18, 8" RMW 8.67| 1354 117.4 0.455 68.9 72.9] -40 -214]
JEAST (nextto C15)  [Stair C2, 8 RMW 8.67 2.32 20.1 0.455| 88.3 72.9 154 141
[EAST (Second tier) ~ [East Attic 1, 10" CI 7.75 42.00 325.5] 0.463 75.0 72.9 2.1 316}
[EAST (Second tiery  [755.0' - C14, 10" CI 1.33 42.00) §5.9 0.463 71.1 72.9 18 47
|FLoor 729.0'- C1, 8" TC (Up) 32.63 38.13 1244.2 0.524 95.0 72.9 221 14,408
{FLOOR 729.0 - C1, 8 TC (Up) 2.32 13.29 30.8 0.524 95.0, 72.9| 22.1 357|
JrLoor 708.0' - T1, 18" TC (Up) 32.63] 19.53 637.3 0.369 110.0 72.9] 374 8.724
|FLO0R (Sec. tier)** |C16 (Area above) (Dn) 179.7| 0.403 71.3} 72.9 1.7 -120
JFLOOR (Sec. tier)™  [C18 (Area above) (Dn) 113.2 0.403| 68.9 72.9 -4.0 -182
JFLOOR (Sec. tier)™  [C18 (Near C16) (Up) 54.0 0.538| 80.2 72.9 73 211
JFLOOR (Sec. tier) C19 (1/2"& 5/8" GB)(Up) 282.2 0.448)  80.2 7.3 916
JFLOOR (Sec. tier) E.Stair(1/2°/5/8°GB)(Up) 26.3) 0.448] 88.3 15.4 182
{ROOF (CLTD) 27", uninsulated (Down) 2567.7 0.300 27.4 21,068
TOTAL TRANSMISSION LOAD = 56,715

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
** Ceiling for this room is 8" concrete slab

|Area (excluding floor) = 5970|
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)JF; To =95-22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85))] CLTDcorr (roof)= 27.4°F
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" APPENDIX A - MINIMUM FLOW (NORMAL)
ROOM NO. 755.0-C13 & C20 (Ref. 5.1.4,5.1.6,5.1.10)
ROOM NAME: RELAY ROOM and DPSO SHOP (cont'd)

LOAD SUMMARY:
PEOPLE (pg. 18) 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 39,255
TOTAL ROOM SENSIBLE LOAD: 95,970
s | a | CFM
ROOM TEMPERATURE (Tr) = 560 + 95970 / ( 1.08 x 0.7 x 7,490 ) = 729 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0 /(4840 x 0.9 x 7480 ) 0.0085
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Calculation ldentifier: EPM-LCP-072489 Rev. 12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £2% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

Plant: WBN /1 & 2

Page: A.18

APPENDIX A - MINIMUM FLOW (NORMAL)
ROOM NO. 755.0-C14 (Ref. 5.1.4,5.1.5,5.1.10)
ROOM NAME: TECHNICAL SUPPORT CENTER

F?eference
Design air flow: 1,840 cfm pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbWI/Ib dry air pg. 29A
Steady State Temperature: 711 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)| (Fr) {Sq Ft) |BtwhsqtF | (°F) (°F) CF) (BTU/h)
WEST* 756.0'-C19, 10" Ci 8.67| 6.03 25.6) 0.463 80.2) 711 9.1 107
WEST Door C51 6.80 3.92 26.7] 0.448| 80.2[ 711 9.1 108]
WEST* 755.0' - €16, 10° Cl 8.67, 21.50 164.9) 0.463 71.3 71.1 0.2 1"
WEST Door C62 717, 3.00 215 0.448 71.3I 711 0.2 1
WEST* 755.0'- C18, 10" ClI 8.67| 13.54] 104.2 0.463 68.91 714 2.2 -106]
WEST Window 4.00) 3.30 13.2 0.810) 68.9} 711 22 -24]
WEST (Second tier) [755.0'- C13, 10" C 1.33 42.00) 55.9) 0.463 72.9) 711 18 47
{SOUTH 708.0'-T1,36" ClI 10.00 16.80 168.0 0‘236[ L 3898 1,542
NORTH (CLTD) 36" CE 10.00 16.80 168.0 0.262 16.4 724
EAST (CLTD) 36" CE 10.00 42.00 420.0 0.262 23.7 2,613
FLOOR 708 -T1, 18" CRP (Up) 16.80) 42.00 705.6 0.257] 71.1 38.9 7.054]
CEILING E. Attic 1 (Ac. tile) (Dn) 16.80 42.00 705.6' 0.330 75.0| 711 39 908
lTOTAL TRANSMISSION LOAD = 12,986
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
JArea (excluding floor) = 1874}
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)JF; To =95-22/2 = 84; F=1.0 -
CLTDcorr(east) = [(21.5 + 0)*0.83 + (78 - Tr) + (84 -85)) CLTDcorr (east)= 237 °F
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)) CLTDcorr (north)= 16.4 °F
LOAD SUMMARY:
PEQOPLE (pg. 18) : o] X 315 = 0
ELECTRICAL LOAD (pg. 18) : = 8,007
TOTAL ROOM SENSIBLE LOAD: 20,993
CFM Ts (-Tr)
Transfer - Air (C 16) - pg. 30 & A.22 740 X 1.08 X 0.7 71.3 -71.1 84
NET ROOM SENSIBLE LOAD: 21,077
Ts | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 21,077 / ( 1.08 x 0.7 x 1,840 ) = 711 °F
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APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO. 755.0-C14 (cont'd)
ROOM NAME: TECHNICAL SUPPORT CENTER

LATENT LOAD: . Q latent

PEOPLE (pg. 18) : 0 X 325 0
Transfer - Air (C 16) - pg. 30 & A.22 740 X 4840 X 07 0.008  -0.0085 0
TOTAL ROOM LATENT LOAD:. 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0/ (4840 x 0.7 x 1,840 ) = 0.0085
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Calcuilation ldentifier: EPM-L.CP-072489 Rev. 12 Plant: WBN /1 & 2 Page: A.20
Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £&# Date: 12/18/01 Checked by: 2Z¢ Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO. 755.0-C15 (Ref.5.1.1 5.1.11)
ROOM NAME: CORRIDOR
Reference
Design air flow: - cfm pg. 30
Supply Air Temp: - °F
Supply Air Humidity Ratio: - bWI/ib dry air
Steady State Temperature: 88.7 °F Design Room Temperature: 93°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) |BtuwhsetF | (°F) °F) (F) (BTU/h)
fwesT 7550 - C12, 12" CI 8.67 6.04) 20.1 0.431 77.9| 88.7 -10.8 -8
WEST Door C55 717 4.50 32.3 0.448 77.9] 88.7, -10.8 -156
SOUTH® 755.0'- T1, 36" Cl 8.67 13.29 87.2 0.236 110.0 88.7 21.3 438
SOUTH Door C54 (Heavy eq.) 7.10 3.95] 280 0.452 1100 88.7 213 270
NORTH* 755.0'- C13, 8" C! 8.67| 13.29 65.0 0.500] 72.9 88.7 -15.8 -514
NORTH Door C52 7.17, 7.00 50.2 0.448 728 88.7 -15.8 -355
EAST* Stair C2, 8°CI 8.67 6.04 8.1 0.500 88.3] 88.7 0.4 2
EAST Door C53 7.17| '6.04 433 0.448 88.3] 88.7| -0.4 -8
FLOOR 729.0'- C1, 8" TC (Up) 13.29] 6.04 80.3 0.524 95.00 88.7, 6.3 265
CEILING E. Aftic 2 - 3/4" PL (Up) 13.29{ 6.04) 80.3) 0.730 86.5] 88.7) 2.2 -129)
TOTAL TRANSMISSION LOAD = 284
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
[Area (excluding floor) = 415)
LOAD SUMMARY:
ELECTRICAL:
PEOPLE (pg. 18) : 0 X 250 = 0
LIGHTING (pg. 18, Note 2) : 86.0 X 3.413 X 100% = 204
EQUIPMENT (pg. 18, Note 2) : 17.2 X 3.413 X 100% = 59
TOTAL ROOM SENSIBLE LOAD: 68
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Calculation Identifier: EPM-LCP-072489

Rev. 12 Plant: WBN /1 & 2 Page: A.21

Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £Z Date: 12/18/01

Checked by: Z&£ Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO. - N/A
ROOM NAME: M C R RETURN AIR PLENUM (above room C12)
[ﬁeference
Design air flow: 24,520 cfm (Transfer from room C12) pg. 30
Supply Air Temp: 779 °F (Transfer from room C12) pg. A15
Supply Air Humidity Ratio: 0.0085 |bW/lb dry air (Transfer from room C12) pg. A.15
Steady State Temperature:; 80.4 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft) (Ft) (Sq Ft) |Btwh.sqft.F (°F) €3] (°F) (BTU/h})
SOUTH T1- 36" CI 7.75| _ 150.70|  1167.93] 0238 1100 80.4 296 8,15
NORTH 757.0' - At, 36" ClI 7.75 26.70 206.9] 0.236 85.0 80.4 46 2254
NORTH 757.0' - A25, 36" Ci 7.75 14.00| 108.5 0.236 80.0 80.4 04 -10
NORTH 757.0' - A3 to A5, 36" Cl 7.75 48.00 372.0 0.236 85.0 80.4 4.6 404
NORTH 757.0'- A27,36" Cl 7.75 14.00 108.5 0.236| 80.G. 80.4 04| -10)
NORTH 757.0' - A23, 36" CI 7.75 20.00 155.0 0.236 89.0 80.4 8.6 315
NORTH 757.0' - A21/A22, 36" Cl 7.75 28.00 217.0 0.236) 85.0 80.4 46 236}
EAST C13 (Sec. tier), 12" CI 7.75 35.29 273.5 0.431 72.9 80.4 75 -584|
EAST E.Aftic 2, 12" CI 7.75 6.04) 46.8 0.431 86.5] 80.4) 6.1 123]
WEST West Attic 1, 8" Ci 7.75 42.00 325.5] 0.500 91 .0| 80.4 10.6 1,717
FLOOR* C12 (Susp. ceiling) The return air is directed from the room to the plenum.
ROOF (CLTD) 27", uninsulated (Down) 6329.4 0.300 19.9] 37,692
TOTAL TRANSMISSION LOAD = 47,964
(*) Luminious ceiling pane! (plastic)
JArea (excluding floar) = 9311}
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95 - 22/2 = 84; F=1.0
CLTDcorr(roaf) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 19.8 °F
Ts | ] Q@ |1.08x09 | CFM
ROOM TEMPERATURE (Tr) = 779 ) + ( 47,964 /( .756 x 24520 ) = 80.5 °F
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant. WBN /1 &2 Page: A.22

Subject:; Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z# Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO. 755.0-C16 and C 17
ROOM NAME: CONFERENCE ROOM & TELEPHONE ROOM

Reference
Design air flow: 380 cfm pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/ib dry air pg. 29A
Steady State Temperature: 713 °F
TYPE OF LENGTH/ | WIDTH AREA [§] Ts Tr DELTA T|] SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) |Btwh.sqh.F F) °F) °F) (BTU/h)
WEST* 755.0 - C13, 8" RMW 8.67| 18.50, 138.9 0.455 72.9 71.3] 17 104
WEST Door C63 7.17 3.00 21.5 0.448 72.9 71.3 1.7 16
WEST 755.0' - C19, 8" RMW 8.67 3.08 26.7 0.455 80.2 71.3 8.9 108}
SOUTH 755.0 - C19, 8" RMW 8.67 8.36 72.5) 0.455 80.2 71.3 8.9 29
SOUTH Door C57 7.47 3.00 21.5 0.448 80.2 713 8.9 8
NORTH* 755.0' -C18, 2-5/8" GB 8.67 8.36 53.3 0.403 68.9 71.3 -2.3 -51
NORTH Door C64 7.17 2.67 19.1| 0.448 68.9 713 2.3 -20
EAST* 755.0'- C14, 10" C 8.67 21.50 164.9| 0.463 711 71.3 -0.2 -11
EAST Door C62 717 - 3,00, 215 0.448 711 71.3 -0.2 . -1
FLOOR 708' - T1, 18" CRP (Up) 21.50 8.36 179.7 0.257 110.0 713 38.8 1,780
CEILING** C13 (Second tier) (Dn) 21.50 8.36 179.7 0.403 72.9| 71.3 1.7 120/
TOTAL TRANSMISSION LOAD = 2,434
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab
|Area (excluding floor) = 720
LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 315 = 0
ELECTRICAL LOAD (pg. 18) : = 2,597
TOTAL ROOM SENSIBLE LOAD: 5,031
CFM Ts (-Tr)
Transfer - Air (C 18) - pg. 30 & A.23 360 X 1.08 X 0.7 68.9 -71.3 -640
NET ROOM SENSIBLE LOAD: : 4,391
Ts | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 4391 / (108 x 0.7 x 380 ) = 713 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 0 X 200 0
Transfer - Air (C 18) - pg. 30 & A.23 N 360 X 4840 X 0.7 0.0085 -0.0085 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0/ (4840 x 07 x 380 Yy = 0.0085
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: A.23

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £&% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)
ROOM NO. 755.0-C18 (Ref. 5.1.1, 5.1.6, 5.1.10)
ROOM NAME: NRC OFFICES

rﬁeference
Design air flow: 360 cfm pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbW/b dry air pg. 29A
Steady State Temperature: 68.9 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) |Btu/h.sqft.F (°F) °F) (°F) (BTU/h)
W 755.0' - C13, 8" RMW 8.67 13.54 117.4 0.455| 72.9 68.9 4.0 20
SOUTH* 755.0' - C16, 2-5/8"GB 8.6 8.36| 53.3 0.403| 71.3 68.9 2.3 51
SOUTH Door C64 717 2.67, 19.1 23 20
NORTH 757.0' - A21, 36" CI 8.67 8.36| 725 16.1 275
NORTH (CLTD) 36" CE 8.67 5.88 51.0 18.6 249
EAST* 755.0' - C14, 10" CI 8.67 13.54 104.2) 2.2 106}
EAST Window 4.00 3.30 132 2.2 24
FLOOR 708’ - T1, 18" CRP (Up) 13.54] 8.36 113.2 0.257| 110.0] 68.9| 41.1 1,196}
CEILING* C13 (Second tier) (Dn) 13.54[ 8.36| 113.2 0.403! 72.9| 68.9] 4.0 182
TOTAL TRANSMISSION LOAD = 2,317
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab
|Area (excluding floor) = 544]
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95-22/2 = 84; F=1.0
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) ~ (84 -85)] CLTDcorr (north)= 18.6 °F
LOAD SUMMARY:
PEOPLE (pg. 18): 0 X 315 = 0
ELECTRICAL LOAD (pg. 18) : = 1,222
TOTAL ROOM SENSIBLE LOAD: 3,539
Ts | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 3639 / (1.08 x 07 x 3O ; = 69.0 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 0 X 325 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0/ (4840 x 0.7 x 360 ) = 0.0085

I THIS PAGE ADDED BY REV. 12 |




Calculation identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: Z2% Date: 12/18/01 Checked by: 227 Date: 03/08/02

Page: A.24

APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO. 755.0-C19
ROOM NAME: CORRIDOR

II—?eference
Design air flow: 260 cfm pg. 30
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0085 IbWilb dry air pg. 29A
Steady State Temperature: 80.2 °F
TYPE OF LENGTH/ | WIDTH ARER U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btu/h.sqft.F (°F) °F) (°F) (BTU/h)
WEST Stair C2 - 12" CI 8.67| 4.00 34.7| 0.431 88.3 80.2 8.1 122
WEST* Stair C2 - 8" RMW 8.67| 4.39f 16.6 0.455 88.3 80.2 8.1 61
WEST Door C60 7.17| 3.00| 21.5 0.448 85.3| 80.2 8.1 79
INORTH 755.0' - C13, 8" RMW 8.67 6.06 52.5]" 0.455 72.9] 80.2 7.3 173
[NORTH 755.0'- C13, 2-5/8"GB 8.67 37.67 326.8 0.403 72.9| 80.2 73 -
[NORTH* 755.0' - C16, 8" RMW 8.67, 8.36) 51.0 0.455 71.3] 80.2 -89 -208]
[NORTH Door C57 7.17] 3.00 21.5) 0.448 71.3] 80.2 -89 -86
[souTH 755.0' - T1,36° C| 8.67 32.40 280.9! 0.236 110.0| 80.2) 29.9 1,979
fsoutH 755.0' - Stair C2, 8" Cl 8.67] 14.27 123.7 0.500 72.9] 80.2 73 -448]
EAST 755.0' - C16, 8" RMW 8.67 3.08 267 0.455 71.3 80.2 -8.9 -108]
[eAsT" 755.0' - C14, 10" Ci 8.67, 6.03 25.5) 0.463 711 80.2 9.1 -107|
EAST Door C51 6.83 3.92 26.8 0.448 711 80.2) 9.1 -109)
FLOOR 729.0'- C1, 8" TC (Up) 4.39) 18.77, 69.2 0.524 95.0] 80.2 14.9 539
FLOOR 708.0' - T1, 18" TC (Up) 9.00 6.00 54.0 0.369 110.0 80.2 29.9 585
FLOOR 708.0' - T1, 18" TC (Up) 23.40 9.10 2129 0.369 110.0 80.2 29.9 2,345
CEILING (Sec. tie)** ]C13 (Near C16) (Up) 9.00 6.00, 54.0 0.538 72.9 80.2 73 211
CEILING (Sec. tier) |C13 (1/2° & 5/8"GB)(Up) 23.40 9.10 212.9 0.448 72.9[ 80.2 73 -692
CEILING (Sec. tier)  [C13 (1/2" & 5/8"GB)(Up) 4.39 15.77 69.2) 0.448 72.9| 80.2 -7.3 -225)
TOTAL TRANSMISSION LOAD = 2,401
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab
LOAD SUMMARY: JArea (excluding floor) = 1344]
PEOPLE (pg. 18) 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 2,361
TOTAL ROOM SENSIBLE LOAD: 4,762
Ts | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 4762 / ( 1.08 x 0.7 x 260 ) = 80.2 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18) : 0 X 200 0
TOTAL ROOM LATENT LOAD: _ 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0/ (4840 x 0.7 x 260 ) = 0.0085
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Calculation Identifier: EPM-LCP-072489 Rev. 12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: Z&% Date: 12/18/01 Checked by: %&£ Date: 03/08/02

Plant: WBN /1 & 2

Page: A.25

APPENDIX A - MINIMUM FLOW (NORMAL)

ROOM NO. - N/A _
ROOM NAME: WEST ATTIC 1 (above C3, C4, C5, C6, C9 & C10)

Reference
Design air flow: - cfm pg. 30
Supply Air Temp: - °F
Supply Air Humidity Ratio: - IbWi/lb dry air
Steady State Temperature: 91.0 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btwh.sqftF CP) CF) CF) (BTU/h)
SOUTH (See Note) 755.0' - T1, 36" CI 9.75 22.00, 214.5 0.236 110.0 91.0 18.1 964
SOUTH (See Noto) W. Attic 3, 8" CI 9.75 20.54 200.3] 0.500 97.3 91.0 63 636
SOUTH (See Note)  |W. Attic 2, 8" CI 9.75 9.53] 92.9 0.500 95.3 91.0 43 202
WEST (See Note) 755.0' - C1, Metal column 9.75 37.33 364.0 0.735 85.5 91.0 5.5 -1,458)
WEST (See Note) W. Attic 3, 8" CI 9.75 4.67| 45.5 0.500 97.3 81.0 6.3 145
NORTH (See Note) 757.0' - A5, 36" CI 9.75 42.70 416.3 0.236 85.0 81.0 6.0 -585|
|[EAsT MCR Plen, 8" CI 7.75 42.00) 3255 0.500 80.4 91.0 -10.6 1,717
|EAST 755.0'-C12, 8" Ci 2.00 42.00 84.0 0.500 77.9 91.0| -13.1 -548
[FLoor 755.0'- C3, 3/4” PL (Up) 337.8 0.730 92.5] 91.0 1.5 370
FLOOR 755.0' - C4, 5/8" GB (Dn) 412.2] 0.338 90.5] 91.0 0.1 -14
FLOOR 755.0' - C5, 5/8" GB (Dn) 137.9] 0.338 89.3[ $1.0 a7 77
FLOOR 755.0 - C6, 5/8" GB (Dn) 165.2| 0.338 84.9[ 91.0 -6.1 -338
FLOOR 755.0 - C9, 3/4" PL (Dn) 167.5 0.503 78.4| 91.0 -12.6 -1,057|
FLOOR 755.0'-C10, 3/4" PL (Dn) 323.3 0.503 84.4 91.0 -6.6 ~1,065
ROOF (CLTD) 27" (Uninsulatad) (Dn) 3733 42.70 1594.0 0.300f 9.3 4,447
ROOF (CLTD) 27" (Uninsutated) (Dn) 4.67 9.53 445 0.300} 9.3 124
ROOF (CLTD) 27" (Uninsulated) (Dn) 4.67 11.12 51.9 0.300§: 93 145
TOTAL TRANSMISSION LOAD 174
Note: Wall height used = (775.75 - 763) = 9.75' for all walls.
JArea (excluding floor) = 3433]
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95 - 22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)) CLTDcorr (roof)= 83°F
CFM Ts | (1)
Transfer - Air (C 1) - pg. 30 & A1 53 X 1.08 X 0.7 855 -91.0 -218
Transfer - Air (C 3) - pg. 30 & A4 S0 X 1.08 X 0.7 925 -91.0 102
TOTAL ROOM SENSIBLE LOAD: 58
ROOM HUMIDITY RATIO (Wr):
(ROOM C1) - pg. 30 & A1 53 @ 0.0085
(ROOMC3) pg. 30 & A4 90 @ 0.0089
Wr= 0.0087
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1 & 2 Page: A.26

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z7% Date: 12/18/01 Checked by: 2Z¢ Date: 03/08/02

APPENDIX A - MINIMUM FLOW (MORMAL)
ROOM NO. - N/A

ROOM NAME: WEST ATTIC 2 (above C2)

Design air flow: - cfm

Supply Air Temp: - °F

Supply Air Humidity Ratio: - IbWi/b dry air

Steady State Temperature: 95.3 °F

TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) {Sq Ft) LBtth.sqﬂ.F (°F) (°F) (°F) (BTU/h)
WEST 755.0'- C1, 8" Cl 9.75) 4.00 39.0] 0.500) 85.5 5.3 9.8 -191)
SOUTH 708.0' - T1, 36" Ci 9.7§ 8.53] 92.9 0.236] 110.0 953 14.7 322
NORTH W. Attic 1 - 8" ClI 9.75 9.53 92.9 0.500 91.0 95.3 43 -202
EAST W. Attic3-8"ClI 8.75) 4.00 39.0 0.500 97.3 95.3 2.0 39
FLOOR 755.0'-C2, 5/8" GB (Dn) 9.53 4.00 38.1 0.417, 2.6 41
ROOF (CLTD) 27", uninsulated (Down) 9.53 . 4.00 38.1 0.300 5.0 57|
TOTAL TRANSMISSION LOAD = 66

I?;LTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85))F; To=95-22/2 =84; F=1.0

CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 5.0°F

ROOM NO. - N/A

ROOM NAME: WEST ATTIC 3 (above Stair C1)

Design air flow: ' - cfm

Supply Air Temp: - °F

Supply Air Humidity Ratio: - {bW/ib dry air

Steady State Temperature: 97.3 °F

TYPE OF LENGTH/ WIDTH AREA u Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btuh.sqgft.F F) (°F) (°F) (BTU/h)
WEST W. Attic 2 - 8" CI . 9.75 4.00 39.0 0.500 95.3 97.3 2.0 -39
SOUTH 755.0-T1, 36" Cl 9.75 20.54 200.3] 0.236] 110.0 97.3 12.7 600
NORTH W. Attic 1 - 8" CI 9.75 20.54 200.3 0.500, 91.0] 97.3 6.3 636,
EAST W. Attic 1 - 8" C| .75} 4.00 39.0 0.500] 91 .OI 97.3 53 ) -124
FLOOR Stair C1 - 3/4" PL (Up) 20.54] 4.00) 822 0.730) 99.8 97.3 25 150)
ROOF (CLTD) 27", uninsulated (Up) 20.54] 4.00 82.2 0.331¢: 3.0 80)
TOTAL TRANSMISSION LOAD = 32

CLTDcorr = {(CLTD + LM)K + (78 - Tr) + (To -85)JF; To =95-22/2 =84; F=1.0

CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 30°F

| THiS PAGE ADDED BY REV. 12 ]




Calculation ldentifier: EPM-LCP-072489 . Rev.12 Plant: WBN /1 &2 Page: A.27

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z7 Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

APPENDIX A - MINIMUM FLOW (NORMAL)

CALCULATION OF RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT:

RETURN AIR
ROOM NUMBER & DESCRIPTION FLOW (ctm) TEMP. HUMIDITY Ref. cfm X HUM. cfm X °F
. (pg. 30, Diagram 2) (3] # MOIST / # DRY page
EAST ATTIC 1 2,580 75.0 0.0085 A12 22.0 193,500,
CORRIDOR (C 19) 260] 80.2 0.0085 A.24 2.2 206,787
RELAY ROOM & DPSO SHOP (C13 & C20) 4,763 72.9 0.0085 A.17 40.5 18,954
SHIFT ENGINEERS OFFICE (C10) 10 84.4 0.008% A.11 0.1 844
CONFERENCE ROOM (C 9) 270 78.4 0.0085 A.10 23 21,168
MCR RETURN AIR PLENUM 24,520 80.4 0.0085 A21 209.3 1,971,368
JTOTAL Vreturn = 32,403 276.4 2,412,621

Return Air Temperature from MCR spaces: SUM (cfm X °F) / Vreturn = Treturn: | 74.5 °F -]

Return Air Humidity from MCR spaces: SUM (cfm X HUM.) / Vreturn = Wret: [ 0.0085 # MOIST / # DRY AIR 1
Outside Air Flow: Voa = 3,597 cfm (pg. 30, Diagram 2)

Outside Air Temperature: Toa = 95 °F DB, 74°F WB  (Section 6.1)

Outside Air Humidity Ratio: : ' Woa = 0.0133 # MOIST / # DRY AR

TEMPERATURE OF AIR ENTERING THE AIR HANDLING UNIT: Te = [(Vreturn x Treturn) +(Voa x Toa)} / (Vreturn + Voa)

HUMIDITY RATIO OF AIR ENTERING THE AIR HANDLING UNIT: We = [(Vreturn x Wreturn) +(Voa x Woa)] / (Vreturn + Voa)

§
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: A.28
Subject: Cooling and Heating Load Analysis, Ma Checked by: £2¢Z Date: 03/08/02

Prepared by: 2% Date: 12/18/01 Checked by: 227 Date: 03/08/02

APPENDIX A

COOLING LOAD - NORMAL OPERATION WITH MIMIMUM FLOW RATE

COOLING LOAD, TEMPERATURE, RELATIVE
ROOM NUMBER & DESCRIPTION BTU/HR °F DB HUMIDITY
SENSIBLE | LATENT ] DESIGN | ST.STATE ] DESIGN | ST.STATE
MECHANICAL EQUIPMENT ROOM (C1) % i 86 85.6 29-70% 33%
WOMEN'S TOILET (C 2) : 97.9
CORRIDCR (C 3) ; 92.5 27-60% 27%
KITCHEN (C 4) 11,642 90.9
MEN'S TOILET (C 5) 2,273E 89.3
LOCKER ROOM & SHOWERS (C 6, C7 & C8) : 84.9 27-60% 33%
CONFERENCE ROOM (C 9) 78.4
SHIFT ENGINEER'S OFFICE (C 10) 84.4
MAIN CONTROL ROOM (C 12) 77.9 40-60%
IMCR RETURN AIR PLENUM (above C12) 80.4
RELAY ROOM and DPSO SHOP (C 13 & C20) 72.9 40-60% 49%
TECHNICAL SUPPORT CENTER (C 14) 71.1
CORRIDOR (C 15) 88.7
|coNFERENCE & TELEPHONE RM (C 16 & €17) 71.3
INrRc OFFICES (C 18) 68.9
CORRIDOR (C 19) 80.2
WEST STAIRWELL ( STAIR C1) 99.8
EAST STAIRWELL (STAIR C2) 88.3
EAST ATTIC 1 (ABOVE C14) 75.0
WEST ATTIC 1 (ABOVE C3, C4, C5, C9 & C10) 91.0
EAST ATTIC 2 (ABOVE C15) 86.5
JEAST ATTIC 3 (ABOVE STAIR C2) 86.4
WEST ATTIC 2 (ABOVE C2) 95.3
WEST ATTIC 3 (ABOVE STAIR C1) 97.3
|suMMARY: 648,075 4,109
TOTAL SENSIBLE LOAD: - - 648,075 BTU/HR < Min. sensible design load 1,435,000 BTU/HR (Attachment C)
TOTAL LOAD: 652,185 BTU/HR < Min. sensible design load 1,435,000 BTU/HR (Attachment C)
CONCLUSION:

As demostrated in Appendix A, rooms’ temperatures remained at or below the design limits when MCR AHU is
operating at 70% design air flow rate capacity during NORMAL operating mode.
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Calculation Identifier: EPM-LCP-072489 Rev.12 . Plant: WBN /1 & 2 " Page: B.1

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

APPENDIX B - MINIMUM FLOW (LOCA)
ROOM NO. 755.0-C1 (Ref. 5.1.1,5.1.3,5.1.5,5.1.13 & 5.1.14)
ROOM NAME: MECHANICAL EQUIPMENT ROOM

|Reference )
Design air flow: 2,825 cfm pg. 31
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 1bW/lb dry air
Steady State Temperature: 87.7 °F Design Room Temperature: 91°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) |stuhsaftF}| (P C’F) CF) (BTU/h)
WEST (CLTD) 36" CE 17.75]  42.00 7455 0.262 7.2 1,412
fsoutH™ 708.0' - T1, 36" Cl 17.75 39.14 694.7 0.236]  120.0) 87.7 32.3 5,296
NORTH (CLTD) 36" CE 17.75 23.50 4171 0.262 0.2 -17]
NORTH 757.0' - A5, 36" Cl 17.75 15.64) 277.6 0.236 104.0 87.7 16.3 1,068
[EAST 755.0'-C2,8"Cl 8.00] 4.00 320 0.500 111.5[ 87.7 238 381
BST‘ 755.0'-C3,8"Cl 8.00] 6.67| 10.3 0.500 98.3 87.7 10.6
IEAST Door C39 7.17 6.00 43.0 0.448 98.3 87.7 10.6 2
[EAsT 755.0'- C4,8"Cl 8.00 29.38 2350 0.500] 95.5 87.7 78 911
[EAST (Second tier)** |W. Attic 1, Metal 9.75 37.33 364.0 0.735 94.1 87.7 6.4 1,712
EAST (Second tier)** {W. Attic 2, 8" CI 9.75 4.00 39.0 0.500| 101.3 87.7| 136 26!
FLOOR™* ~]708.0' - T1, 18" C (Up) 39.14 42.00 1643.9 0376 1200 323 19,965
ROOF (CLTD) 27", uninsulated (Down) 39.14] 42,00 1643.9 0300f b 12.6 6,189
TOTAL TRANSMISSION LOAD = 37,439
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Wall height used = (775.75 - 763) = 9.75' for all West Attic walls; conservative.
(***) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95 - 22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 126 °F
CLTDcorr(west) = [(21.6 + 0)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (west)= 72°F
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)) CLTDcorr (north)= -0.2°F
LOAD SUMMARY:
PEOPLE (pg. 18): 0 X 250 = 0
ELECTRICAL LOAD (pg. 18): = 32,002
TOTAL ROOM SENSIBLE LOAD: 69,441
TRANSFER AIR CFM | FACTOR | Ts | Tr | DeitaT
(W. Attic 1) - pg.31 & B.24 1,175 X 0.756 94.1 87.7 6.4 5,685
NET ROOM SENSIBLE LOAD: 75,126
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 75126 / (1.08 x 078 x 2825 ) = 87.6 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18): 0 X 200 0
Transfer - Air (West Attic 1) - pg. 31 & B.24 1,175 X 4840 X 0.78 0.0075 (0.0070) 2,267
TOTAL ROOM LATENT LOAD: 2267
TY RATIO (Wr) = 0.0070 2267/ (4840 x 078 x. 2,825 ) = 0.0072

ROOM HUMIDI Tl
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: B.2

Subject: Cooling and Heating Load Analysis, Main Controi Room
Prepared by: £&7% Date: 12/18/01 Checked by: ZZ¢ Date: 03/08/02

APPENDIX B - MINIMUM FLOW (LOCA)

ROOM NO. 755.0-C2 - - (Ref.5.1.1,5.1.4 & 5.5.1)

ROOM NAME: WOMEN'S TOILET ' Reference

Design air flow: : - ¢fm pg. 31

Supply Air Temp: - °F

Supply Air Humidity Ratio: - |bW/b dry air

Steady State Temperature: 111.5 °F

TYPE OF LENGTH/ | WIDTH AREA 3] Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)} (Ft) (Sq Ft) [Btwheqtt.F| (CF) CF) (F) (BTU/h)

WEST 755.0'-C1,8"Cl 8.00) 4,00 32,0 0.500 87.7 111.5 -238 -381

SOUTH** 708.0'- T1, 36" Ci 8.00 9,53 76.2 0.236] 1200 1115 8.5 1

NORTH* 755.0'-C3, 8" Cl 8.00) 9.53 54.7 0.500 98.3 111.5 -13.2 -362

NORTH Door C38 7.17] 3.00 21.5 0.448 98.3] 111.5 -13.2 -127

EAST 755.0' - W.Stair C1, 8" CI 8.00) 4.00 320 0.500] 104.2 1115 -7.3 -117

FLOOR** 708.0' - T1, 18" TC (Up) 953 4.00 38.1 0.369]  120.0 111.5 85 120

CEILING W. Attic 2, 5/8" GB (Up) 9,53 4.00 38.1 0562 101.3 1115 -10.2 -219
TOTAL TRANSMISSION LOAD = 933

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) See Assumption 4.1.6

LOAD SUMMARY:
PEOPLE (pg. 18): 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : ) = 992
TOTAL ROOM SENSIBLE LOAD: 59
LATENT LOAD: Q latent
PEOPLE (pg. 18): 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
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Calculation Ildentifier: EPM-LCP-072489

Rev. 12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: Z2% Date: 12/18/01

Plant: WBN /1 & 2

Checked by: £2£ Date: 03/08/02

Page: B.3

ROOM NO. 755.0-C3

APPENDIX

(Ref. 5.1.1,5.1.4 & 5.5.1)

B - MINIMUM FLOW (LOCA)

ROOM NAME: CORRIDOR )
IReference
Design air flow: - cfm ng. 31
Supply Air Temp: - °F
Supply Air Humidity Ratio: - bWihb dry air
Steady State Temperature: 98.3 °F Design Room Temperature: 98°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) | (sq Ft) {BtwhsaftF] CF) CF) €3] (BTU/h)
[SOUTH" 755.0 - G2, 8 Cl 8.00 953 54.7 0500] 1115 983 132 362
SOUTH Door C38 7.17] 3.00 21.5) 0.448]  111.5 98.3 13.2 127]
SOUTH* 755.0' - Stair C1, 8" Cl 8.00] 20.54 142.8 0500 104.2 98.3] 59 423
SOUTH Door C37 7.17] 3.00 215 0.448]  104.2 98.3] 59 57
SOUTH* *** 755.0'- T1, 36" CI** 8.67| 10.63 63.6 0236 1200 98.3 21.7 326
SOUTH"™* Door C36 (Heavy Eq.) 7.13 4.00 28.5) 0.452]  120.0 98.3 21.7 280
NORTH* 755.0' - C4, 8" RMW 8.00] 14.03 80.7] 0.455 95.5) 98.3 2.8 -116
NORTH Door C40 7.17] 3.00 21.5) 0.448 95.5) 98.3] 28 -27]
NORTH* (See Note) |755.0' - C10, 8" RMW 8.00) 16.70, 87.3 0.455 88.3 98.3] -10.0 -396
NORTH Door C46A (Glass) 7.38 3.36) 24.8 0.810 88.3| 98.3 -10.0 -200
NORTH Door C46 7.17] 3.00 21.5 0.448 88.3 98.3) -10.0 -6}
NORTH* 755.0' - C5, 8" RMW 8.00] 10.31 61.0 0.455 96.3| 98.3 2.0 -56
NORTH Door C42 7.17 3.00 215 0.448 96.3] 98.3 2.0 -19
EAST* 755.0'-C12, 8" Cl 8.00 11.34 58.5 0.500 79.4 98.3 -18.9 -552)
EAST Door C56 7.17 450 323 0.448 79.4 8.3 -18.9 -273
WEST* 755.0' - C1, 8" Cl 8.00) 6.67| 10.3 0.500 87.7 98.3 -10.6 -55
WEST Door C39 747 €.00 43.0) 0.448 87.7 98.3] -10.6 -20.
WEST 755.0' - Stair C1, 8" Cl 8.00 4.00 320 0500 104.2 98.3) 59 95
FLOOR™ 708.0' - T1, 18" TC (Up) 6.67 9.36) 62.4 0369 1100 98.3 11.7 270
FLOOR 729.0' - C1, 8" TC (Up) 6.67| 332 2215 0524 116.0 98.3 17.7 2,058
FLOOR 729.0' - C1, 8" TC (Up) 4,67 10.63] 49.6 0524] 116.0 98.3 17.7 461
CEILING W. Attic 1 - 3/4" PL (Up) 6.67 43.20 288.1 0.730 94.1 98.3) -4.2 -877
CEILING W. Attic 1 - 3/4" PL (Up) 4.67| 10.63 49.6) 0.730 94.1 98.3 42 -151
TOTAL TRANSMISSION LOAD = 1,439

Note: Wall thickness varies from 8" to 12"; conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area. .
(***) Use normal maximum temperature to remove conservatism postulated in Assumprion 4.1.6.

(**) Ceiling raised to el. 763'-8".

LOAD SUMMARY:
PEOPLE (pg. 18) : 0 X 250 = 0

ELECTRICAL LOAD (pg. 18) : = 1,757

TOTAL ROOM SENSIBLE LOAD: 3,196
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Calculation Identifier: EPM-L.CP-072489 Rev. 12 Plant: WBN /1 & 2 Page: B.4

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: Z&% Date: 12/18/01 Checked by: 8¢ Date: 03/08/02

APPENDIX B - MINIMUM FLOW (LOCA)
ROOM NO. 755.0-C3
ROOM NAME: CORRIDOR (cont'd)

TRANSFER AIR CFM | FACTOR | Ts | Tr | DeltaT

(ROOM C4) - pg. 31 & B.5 440 X 0.84 955 983 28 -1,045
(ROOM C5) - pg. 31 & B.6 155 X 0.84 96.3 983 20 -264
(ROOM C10) - pg.31 & B.11 220 X 0.84 88.3  98.3 -10.0 -1,848
NET ROOM SENSIBLE LOAD: 39

ROOM HUMIDITY RATIO (Wr):

(ROOM C4) - pg. 31 &B.5 40 @ 0.0082
(ROOM C5) - pg. 31 & BB 155 @ 0.0070
(ROOM C10) - pg.31 & B.11 220 @ 0.0073

[ wr= 0.0077]
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: B.5

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: ZZ% Date: 12/18/01 Checked by: £2¢ Date: 03/08/02

APPENDIX B - MINIMUM FLOW.(LOCA)

ROOM NO. 755.0-C4
ROOM NAME: KITCHEN

(Ref. 514 &5.5.1)

I THIS PAGE ADDED BY REV. 12|

[Reference ]
Design air flow: 440 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/ib dry air
Steady State Temperature: 95.5 °F
TYPE OF LENGTH/ | WIDTH AREA §] Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) (Sq Ft) |BtuhsqitF] (CF) 3 CF) (BTU/h)
WEST 755.0 - C1, 8 Cl 800] 1338 107.0 0500  87.7 %55 78 4
SOUTH* 755.0' - C3, 8" RMW 8.00 14.03 0.7, 0.455 98.3} 95.5 2.8 11§
SOUTH Door C40 7.7 3.00 215 0.448, 98.3L 95.5 2.8 27|
EAST 755.0' - C5, 8" RMW 8.00 13.38 107.0 0.455| 96.3, 95.5) 0.8 39
EAST 755.0' - C6, 8" RMW 8.00] 16.00 128.0 0.455) 91.7 95.5] -3.8 -2184
NORTH 757.0' - A5, 36" Cl 8.00 14.03 112.2 0.236 85.0 95.5 -10.5 -277]
{FLOOR** 708.0'- T1, 18" TC (Up) 8.70 13.38, 116.4 0.369 120.0 95.5 24.6 1,055
FLOOR 729.0'-C1, 8" TC (Up) 295.8 0.524 116.0 95.5 20.6 3,18
CEILING W. Attic 1 - 5/8" GB (Dn) 29.38 14.03 4122 0.338 94.1 95.5 -1.4 -188
TOTAL TRANSMISSION LOAD = 3,324
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) See Assumption 4.1.6
LOAD SUMMARY:
) PEOPLE (pg. 18): 10 X 250 = 2,500
ELECTRICAL LOAD (pg. 18) : = 8,787
TOTAL ROOM SENSIBLE LOAD: 14,611
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 14611 / (1.08 x 0.78 x 440 ) = 95.4 °F
LATENT LOAD: Q latent
PEOPLE . 18) @ X . 200 2000
TOTAL ROOM LATENT LOAD: 2000
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 2,000 / ( 4840 x 0.78 x 440) = 0.0082




Calculation Identifier: EPM-LCP-072489

Rev. 12

Plant: WBN /1 & 2

Subject: Cooling and Heating Load Analysis, Main Control Room
Checked by: 2%£ Date: 03/08/02

Prepared by: £%7% Date: 12/18/01

Page: B.6

ROOM NO. 755.0-C5
ROOM NAME: MEN'S TOILET

APPENDIX B - MINIMUM FLOW (LOCA)

(Ref. 5.1.4 &5.5.1)

Referonce )
Design air flow: 90 cfm pg. 31
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0070 IbW/lb dry air pg. 29
Steady State Temperature: 96.3 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)l (Ft) | (sq Ft) |BtuhsqitF| CP) @3] CF) (BTU/h)
WEST 755.0 - C4, 8 RMW 800]  13.38 107.0 0455 956 963 08 -39
JsouTh* 755.0' - C3, 8" RMW** 8.00 10.31 61.0) 0.455 98.3| 96.3 2.0 56
SOUTH Door C42 7.17 3.00 21.5 0.448 98.3] 96.3 20 19
NORTH 755.0' - C6, 8" RMW** 8.00 10.31 61.0 0.455 91.7 96.3 -4.6 -126
NORTH Door C45 7.17] 3.00 215 0.448 91.7 96.3 46
IEAST 755.0' - C10, 8" RMW** 8.00) 13.38 107.0 0.455| 88.3 96.3 80 -387|
FLOOR 729.0'-C1, 8" TC (Up) 10.31 13.38 137.9 0.524]  116.0 96.3 19.8 1,428
CEILING W. Attic 1 - 5/8" GB (Dn) 10.31 13.38] 137.9 0338  94.1 96.3 2.2 -100
TOTAL TRANSMISSION LOAD = 807
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled, tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
LOAD SUMMARY:
PEOPLE (pg. 18): 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) = 1,994
TOTAL ROOM SENSIBLE LOAD: 2,801
TRANSFER AIR CFM | FACTOR | Ts | Tr | DeitaT
(Room C6) - pg. 31 &B.7 65 X 0.84 96.3 91.7 46 249
NET ROOM SENSIBLE LOAD: 3,050
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 3,050 / (1.08 x 0.78 x 90 ) = 96.2 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18): 0 X 200 0
Transfer - Air (Room C6) - pg. 31 & B.7 65 X 4840 X 0.78 0.0070 (0.0070) 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 0/ (4840 x 0.78 x 90 ) = 0.0070
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: B.7

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z7% Date: 12/18/01 Checked by: 287 Date: 03/08/02

COOLING LOAD - LOCA

ROOM NO. 755.0-C8, C7, and C8 (Ref. 5.1.4 & 5.5.1)
ROOM NAME: LOCKER ROOM AND SHOWERS

IReference

Design air flow: 65 cfm pg. 31

Supply Air Temp: 56.0 °F pg. 29A

Supply Air Humidity Ratio: 0.0070 Ibw/lb dry air pg. 29

Steady State Temperature: 91.7 °F Design Room Temperature: 98°F

TYPE OF LENGTH/ | WIDTH AREA 8] Ts Tr DELTA T] SENSIBLE HEAT
WALL ENCLOSURE (Ft) (Sq Ft) BtuhsatFl CF) CF) CF) (BTU/h)

SOUTH* 755.0' - C5, 8" RMW** 8.00 10.31 61.0] ~ 0.455 96.3] 91.7] 4.6 126

SQUTH Door C45 7.17| 3.00 21.5] 0.448 96.3| 81.7, 46 443

NORTH 757.0' - A5, 36" CI 8.00 10.31 82.5 0.236 104.0 91.7, 12.3 239

EAST 755.0' - C9, 8" RMW** 8.00 10.03 80.2 0.455| 82.4 1.7 93 -3404

EAST 755.0' - C10, 8" RMW** 8.00, 533 4286 0.455 88.3 91.7| 3.4 -66

WEST 755.0'-C1,8"Cl 8.00) 16.02 128.2 0.500 87.7 91.7| -4.0 -256

FLOOR 729.0' - C1, 18" TC (Up) 16.02 8.70 139.4 0.369 116.0 91.7| 24.3 1,250

FLOOR 729.0' - C1, 8" TC (Up) 25.8] 0.524| 116.0[ 91.7 243 328

CEILING W. Attic 1- 5/8"GB (Up) | 16.02 10.31] 165.2 0.427) 94.1 91.7 24 169
TOTAL TRANSMISSION LOAD = 1,495

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.

LOAD SUMMARY: : _
PEOPLE (pg. 18): 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 464
TOTAL ROOM SENSIBLE LOAD: 1,959
s | a | CFM
ROOM TEMPERATURE (Tr) = 560 + 1959 /( 1.08 x 0.78 x 65 ) = 91.8 °F
LATENT LOAD: Q iatent
PEOPLE (pg. 18): 0 X 200 0
TOTAL ROOM LATENT LOAD: Y
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 0/ (4840 x 078 x 65 ) = 0.0070

[THIS PAGE ADDED BY REV. 12]




Calculation ldentifier: EPM-LCP-072483 Rev. 12 Plant: WBN /1 & 2 Page: B.8

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 227 Date: 03/08/02

APPENDIX B - MINIMUM FLOW (LOCA)

ROOM NO. - STAIR C1 (Ref. 5.1.1 & 5.1.12)
ROOM NAME: WEST STAIRWELL
Reference
Design air flow; - cfm Eg. 31
Supply Air Temp: - °F
Supply Air Humidity Ratio: - IbW/lb dry air
Steady State Temperature: 104.2 °F
TYPE OF LENGTH/ | WIDTH | AREA U Ts Tr JDELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) { (Sq Ft) [BtuhsqftF] (P CF) €] (BTU/h)
WEST 755.0' - C2, 8" Cl 8.00 4.00 320 o500 111.5 104.2 7.3 117
SOUTH** 755.0-T1,36"Cl 8.00 20.54 164.3 0236 1200 104.2 15.8 61
[NORTH* 755.0'-C3,8"Cl 8.00) 20.54 1428 0.500 98.3]  104.2 59 423
{noRTH Door C37 717 3.00 215 0.448 98.3] 1042 59 57
feasT 755.0' - C3,8"Cl 8.00 4.00 32.0 0.500 98.3] 1042 59 -95
JCEILING W. Attic 3-3/4" PL (Up) 20.54 4.00 82.2 0.730]  101.8]  104.2 2.4 -1
[FLOOR (See Note) |
TOTAL TRANSMISSION LOAD = 10

Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) See Assumption 4.1.6
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: B.9

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z7% Date: 12/18/01 Checked by: 27 Date: 03/08/02

APPENDIX B - MINIMUM FLOW (LOCA)
ROOM NO. STAIR C2 (Ref. 5.1.1& 5.1.12)
ROOM NAME: EAST STAIRWELL

IReference

Design air flow: - ¢fm fpg. 31
Supply Air Temp: - °F
Supply Air Humidity Ratio: - IbWI/lb dry air
Steady State Temperature: 90.5 °F
TYPE OF { LENGTH/ | WIDTH | AREA U Ts Tr [DELTA T|SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) | (sq Ft) [BuhsqtF] CF) CP ) {BTU/h)
WEST* 755.0'- C15, 8" Cl 867 6.04 30.9 0.500 94.4] 80.5 39 60
WEST Door C53 717 3.00 215 0.448 94.4] 90.5 3.9 38
WEST 755.0'- C13, 8" RMW 8.67 232 20.1 0.455 74.6 90.5 -15.9 -146]
SOUTH* 755.0-T1,36"Cl 8.67 20.33 176.3 0236 1200 90.5 295 1,227
|NoRTH 755.0'- C19, 8" Cl 8.67] 14.27 123.7) 0.500 84.7 90.5 5.8 -362
JNORTH 755.0' - C13, 8" RMW 8.67, 6.06 52.5 0.455 74.6 905 15.9 -380
JEAsT 755.0'- C19, 12" Cl 8.67, 4.00 34.7| 0.431 847 90.5 5.8 .87
EAST 755.0' - C19, 8" RMW 8.67 4.39 16.6 0.455 garl 905 58 -4
EAST Door C60 747 3.00 215 0.448 84.7 90.5 58 -5
CEILING E_Attic 3- 3/4" PL, (Up) 4.00 20.33 81.3 0.730 89.7] 90.5 08 -A7
fceinGg C13 (1/2" & 5/8" GB) (Up) 4.39 6.00 26.3 0.448 74.6| 90.5 -15.9 -1
{FLOOR (See Nate) ]
TOTAL TRANSMISSION LOAD = 14

Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) See Assumption 4.1.6
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: B.10

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 22 Date: 03/08/02

APPENDIX B - MINIMUM FLOW (LOCA)
ROOM NO. 755.0-C9 (Ref. 5.1.4)
ROOM NAME: CONFERENCE ROOM

IReference

Design air flow: 270 cfm Iﬁ; 31
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0070 bWI/b dry air pg. 29
Steady State Temperature: 82.4 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T] SENSTIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) | (Sq Ft) |BtunsqitF] (P CF) (@) (BTU/h)
WEST 755.0' - C6, 8" RMW 8.00 10.03 80.2 0.455 91.7 82.4 93 340
SOUTH* 755.0'- C10, 8" RMW 8.00 16.70 112.1 0.455 88.3 82.4 59 301
SOUTH Door C48 7.17 3.00 21.5 0.448 88.3 82.4 59 57]
NORTH 757.0' - AS; 36" ClI 8.00 16.70 133.6 0.266 104.0 82.4[ 21.6 768
EAST 755.0'-C12,8"Cl 8.00 10.03 80.2 0.500 79.4 82.4:[ -3.0 -1204
FLOOR 729.0'- C1, 8" CRP (Up) 10.03} 16.70 167.5 0.324] 116.0 82.4| 336 1,823
[cEiLinG W. Altic 1 - 3/4" PL (Dn) 1003  16.70 167.5 0503]  94.1 82.4| 11.7 986§
: TOTAL TRANSMISSION LOAD = 4,154
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY:
PEOPLE (pg. 18): 0 X 250 = 0
ELECTRICAL LOAD (pg. 18): = 1,829
TOTAL ROOM SENSIBLE LOAD: 5,983
s | aQ | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 5983 /(108 x 0.78 x 270 ) = 82.3°F
LATENT LOAD: Q latent
PEOPLE (pg. 18): 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
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Calculation ldentifier: EPM-LCP-072489

Rev. 12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £&% Date: 12/18/01

Plant: WBN /1 & 2

Checked by: £2¢ Date: 03/08/02

Page: B.11

ROOM NO. 755.0-C10

ROOM NAME: SHIFT ENGINEERS OFFICE

APPENDIX B - MINIMUM FLOW (LOCA)

(Ref. 5.1.4)

|Reference

400 / ( 4840 x 0.78 x

l THIS PAGE ADDED BY REV. 12|

Design air flow; 330 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/ib dry air
Steady State Temperature: 88.3 °F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) | (sq Ft) |Btwhsqt.F] (P CP) P (BTU/h)
WEST 755.0 - C5, 6 RMW 800, 1338 107.0 0.455]  96.3 88.3 8.0 38
WEST 755.0' - C6, 8" RMW 8.00 5.33 426 0.455 91.7 88.3 3.4 66
SOUTH* (See Note) [755.0' - C3, 8" RMW 8.00 16.70 87.3 0.455 98.3 88.3 10.0 396
SOUTH Door C46 7.17 3.00 21.5 0.448 98.3 88.3 10.0 96
SOUTH Door C46A (Glass) 7.38 3.36 248 0.810) 98.3 88.3) 10.0 200
[NORTH* (See Note) [755.0'- CS, 8" RMW 8.00 16.70 1121 0.455 82.4 88.3 -5.9 -301
|NORTH Door C48 7.17 3.00 215 0.448] 824 88.3 59 -57)
EAST** 755.0'- C12, 8" Cl 8.00 19.36 154.9 0.500 79.4f 883 -8.9 -689
FLOOR 729.0' - C1, 8' CRP (Up) 16.70 19.36 323.3 0324, 116.0 88.3 27.7 2,902
CEILING W. Attic 1 - 3/4" PL (Dn) 16.70 19.36 3233 0.503| 94.1 88.3 58 943
TOTAL TRANSMISSION LOAD = 3,943
- Note: Wall thickness varies (see **); conservatively, widest room dimension is used.
' (*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Part of the wall is 12" thick; conservatively, 8" thickness was considered.
LOAD SUMMARY:
PEOPLE (pg. 18) : 2 X 250 = 500
ELECTRICAL LOAD (pg. 18) : = 4,502
TOTAL ROOM SENSIBLE LOAD: 8,945
Ts | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 8945 / ( 1.08 x 0.78 x 330 ‘= 88.2 °F
LATENT LOAD: . Q latent
PEOPLE (pg. 18) : X 200 400
TOTAL ROOM LATENT LOAD: 400
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 330) = 0.0073



Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: B.12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: 4Z% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

APPENDIX B - MINIMUM FLOW (LOCA)

ROOM NO. - N/A
ROOM NAME: EAST ATTIC 1 (above C14) (Ref. 5.1.1 & 5.1.6)
IReference

Design air flow: 2,580 c¢fm (Transfer from room C14) pg. 31

Supply Air Temp: 79.6 °F (Transfer from room C14) pg. B.18

Supply Air Humidity Ratio: 0.0091 IbW/lb dry air (Transfer from room C14) pg. B.18

Steady State Temperature: 82.0 °F '

TYPE OF LENGTH/ { WIDTH AREA u Ts Tr DELTA T} SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) | (Sq Ft) JBtuhsaitF| (F) CF) P (BTU/h)

WEST (Second tier) |755.0'-C13, 10" Cl 7.75 42.00| 325.5 0.463 74.6 82.0 7.4 -1,115
JEAST (CLTD) 36" CE 7.75 42.00 325.5 0.262 12.8 1,095
{NORTH (CLTD) 36" CE 10.00 16.80 168.0) 0.262 3 5.5 2444

SOUTH* 708.0'-T1,36"Cl 10.00] 16.80, 168.0 0.236] 120.0 82.0 38.0 1,507 '

FLOOR C14 Ceiling (Ac. tile) (Up) 16.80 42.00 705.6 0.415 24 -703

ROOF (CLTD) 27", uninsulated (Down) 16.80] 42.00 705.6 0.300, 18.3 3,863

TOTAL TRANSMISSION LOAD = 4,891

(*) See Assumption 4.1.6

CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95 - 22/2 = 84; F=1.0

CLTDcorr(east) = [(21.5 + 0)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (east)= 12.8°F

CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= 55°F
JCLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 18.3 1"

s | | Q [1.08x0.78] CFM
ROOM TEMPERATURE (Tr) = ( 796 ) + ( 4,891 /( .84 x 2580 ) = 81.9 °F

I THIS PAGE ADDED BY REV. 12 I




Calculation Identifier: EPM-LCP-072489 Rev. 12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 28¢ Date: 03/08/02

Plant: WBN /1 &2 Page: 8.13

APPENDIX B - MINIMUM FLOW (LOCA)
ROOM NO. - N/A _
ROOM NAME: EAST ATTIC 2 (above C15)

Design air flow: - cfm
Steady State Temperature: 80.4 °F
TYPE OF LENGTH/ | WIDTH AREA U DELTA TJ SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) |Btwh.sqgft.F CF) (BTU/h)
WEST MCR Plen, 12" Cl 9.08 6.04 54.8 0.431 -8.3 -19§
SOUTH* 755.0' - T1, 36" Cl 9.08| 13.29 120.7] 0.236 29.6 843
JNORTH 755.0'- C13, 8" C| 9.08f  13.29 120.7] 0.500 -15.8 -953
JEAST E. Attic 3, 8"CI 9.08 4.00 36.3 0.500 0.7 -13
[EAST C13 (sec. tier), 8" CI 9.08 2.04] 18.5 0.500 -15.8 -146
|FLoor C15-3/4" PL, (Up) 13.29 6.04] 80.3 0.730 40 2
JROOF (CLTD) 27", uninsulated (Dn) 13.29 6.04] 80.3) 0.300 9.8 237
TOTAL TRANSM 6
(*) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95 - 22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 9.8 °F
ROOM NO. N/A .
ROOM NAME: EAST ATTIC 3 (above Stair C2)
Design air flow: - cfm
Steady State Temperature: 89.7 °F
TYPE OF LENGTH/ | WIDTH AREA ¥] Ts Tr DELTA T[] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) |BtwhsqtF] (P °F) (¥3) (BTU/h)
WEST E.Attic 2, 8" CI 9.08 4.00 36.3 0.500 90.4 89.7] 07 13
SOUTH* 755.0-T1, 36" Cl 9.08 20.33 184.6) 0.236] 120.0 89.7 303 1,320
JNORTH 755.0' - C13, 8" Cl 9.08 20.33 184.6) 0.500, 74.6 89.7 -15.1 -1,39
|EasT 755.0' - C13, 12" Cl 9.08 4.00 36.3] 0.431 74.6 89.7 -15.1 -23§
JFLOOR E.Stair C2 - 3/4" PL (Up) 4.00 20.33 81.3 0.730 90.5] 89.7 0.8 47]
JROGF (CLTD) 27", uninsulated (Dn) 4,00 20.33 81.3 0.200 10.6 25
TOTAL TRANSMISSION LOAD = 8
(*) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)JF; To =95 -22/2 = 84; F=1.0

CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)]

CLTDcaorr (roof)=

10.6 °F
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Calculation Identifier: EPM-LCP-072489 Rev. 12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £@% Date: 12/18/01

Plant: WBN /1 & 2

Page: B.14

Checked by: &£ Date: 03/08/02

APPENDIX B - MINIMUM FLOW {LOCA)

ROOM NO. 755.0-C12
ROOM NAME: MAIN CONTROL ROOM

(Ref.5.1.1,51.28& 5.1.4)

I THIS PAGE ADDED BY REV. 12|

IReference
Design air flow: 21,650 cfm pg. 31
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0070 IbW/ib dry air pg. 29
Steady State Temperature: 79.4 °F Design Room Temperature: 82°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA TJ SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) | (sq Ft) [BiwhsottF] CF) CF) CF) (BTU/h)
WEST* 755.0'-C3,8"Cl 8.00 11.34 58.5 0.500 98.3 79.4 18.9 552
WEST Door C56 7.17 4.50] 32.3 0.448, 98.3[ 79.4 18.9 273
WEST 755.0'- C10, 8" Cl 8.00 19.36 154.9 0.500] 88.3 79.4 8.9 689
WEST 755.0'- C9, 8" Cl 8.00 10.03 80.2 0.500| 82.4 79.4 3.0 120
WEST W. Attic 1, 8" Cl 2.00] 42,00 84.0 0.500 94.1 79.4 14.7 617}
SOUTH *** 755.0' - T1, 36" ClI 10.00 150.70 1507.0 0.236| 120.0] 79.4 40.6 14,439
NORTH 757.0' - A1, 36" CI 10.00] 26.70 267.0] 0.236} 104.0 79.4 246 1,550
NORTH 757.0' - A25, 36" ClI 10.00 14.00 140.0 0.236] 104.0 79.4 246 813
NORTH* 757.0' - A3 to A5, 36" CI 10.00 48.00] 480.0 0.236 104.0 79.4 24.6 2,787
NORTH Door C49 6.50 3.00 19.5 0.448 104.0 79.4 246 215
NORTH 757.0' - A27, 36" CI 10.00] 14.00 140.0 0.236 104.0 79.4 24.6 813
NORTH 757.0' - A23, 36" Cl 10.00 20.00 200.0 0.236 104.0 79.4 24.6 1,161
INORTH* 757.0' - A21/A22, 36" ClI 10.00 28.00 260.5] 0.236] 104.0 79.4 24.6] 1,512
NORTH Door C50 6.50 3.00 19.5 0.448| 104.0 79.4 24.6] 215
EAST" 755.0' - C15, 12" Cl 8.67) 6.04 20.1 0.431 94.4 79.4 15.0 130
EAST Door C55 7.17 4.50 323 0.448 94.4 79.4 15.0 217
EAST E. Attic 2, 12" CI 1.33] 6.04 8.0 0.431 90.4 79.4 11.0 38
EAST 755.0' - C13, 12" ClI 10.00 35.29, 352.8 0.431 74.6 794 -4.8 -730
JFLOOR 729.0' -C1, 8" CRP (Up) 4200 150.70 6329.4 0.324] 1160 79.4 36.6 75,057
[CEILING" MCR Plenum (Up) The return air is directed from the room to the plenum.
|[TOTAL TRANSMISSION LOAD = 100,468]
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Luminious ceiling panel (plastic) (***) See Assumption 4.1.6
LOAD SUMMARY: .
PEOPLE (pg. 18): 8 X 250 = 2,000
ELECTRICAL LOAD (pg. 18): = 334,003
TOTAL ROOM SENSIBLE LOAD: 436,471
CFM Ts | (T
Transfer - Air (C 13) - pg. 31 & B.17 2727 X 1.08 X 0.78 74.6 -79.4 -11,025
NET ROOM SENSIBLE LOAD: 425,446
s | aQ | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 425446 / ( 1.08 x 078 x 21650 ) = 79.3 °F
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Page: B.1§

APPENDIX B - MINIMUM FLOW (LOCA)
ROOM NO. 755.0-C12 (Ref. 5.1.1,5.1.28& 5.1.4)
ROOM NAME: MAIN CONTROL ROOM (cont'd)

LATENT LOAD: Q latent

PEOPLE (pg. 18) : 8 X 200 1600
Transfer - Air (C 13) - pg. 31 & B.17 2,727 X 4840 X 0.78 0.0070 (0.0070) 0
TOTAL ROOM LATENT LOAD: 1,600
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 1,600 / ( 4840 x 0.78 x 21650) = 0.0070

I THIS PAGE ADDED BY REV. 12|




Calculation ldentifier: EPM-LCP-072489

Rev. 12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01

Plant: WBN /1 & 2

Checked by: 2%2¢ Date: 03/08/02

Page: B.16

ROOM NO. 7565.0-C13
ROOM NAME: RELAY ROOM and DPSO SHOP

APPENDIX B - MINIMUM FLOW (LOCA)

(Ref. 5.1.4,5.1.6, 5.1.10)

|§eference
Design air flow: 7,490 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/b dry air :
Steady State Temperature: ) 748 °F Design Room Temperature: 79°F
TYPE OF. LENGTH/ | WIDTH | AREA U Ts Tr DELTA T|] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) [BtuhsaftF] CF) CF) CPH (BTU/h)
WEST 755.0- C12, 12" Cl 10.00 35.29 352.9 0.431 79.4 74.6 4.8 730
WEST (Second tier) |MCR Plenum, 12" CI 7.75 35.29 2735 0.431 82.1 74.6 75 88
WEST (Second tier) |E. Attic 3, 12" Cl 9.08 4.00 36.3 0.431 89.7 74.8 15.1 236
WEST (Second tier) |E. Attic 2, 8" CI 9.08 2.04 18.5 0.500 90.4 74.6 15.8 146
JSOUTH Stair C2, 8" RMW 8.67 6.06 525 0.455 90.5 74.6 159 380
JsouTH 755.0' - C19, 2-5/8"GB 8.67, 37.67, 326.6 0.403 84.7 74.6 10.1] 1,323
{SOuTH* 755.0'- C15, 8" Cl 8.67 13.29 65.0 0.500 94.4 7486 198
[souTH Door C52 7.17 7.00 50.2 0.448] 94.4 74.6 19.8 445
SOUTH(Second tier) |E. Attic 2, 8" Cl 9.08 13.29 120.7, 0.500 90.4 746 15.8 953
SOUTH(Second tier) |E. Attic 3, 8" Cl 9.08 20.33 184.6 0.500 89.7 74.6 15.1 1,394
SOUTH(Sec. tier)*** [755.0'-T1, 36" Cl 0.08] - 24.04 218.3 0.236] 1200 74.6 45.4 2,339
NORTH 757.0' - A21, 36" CI 17.75 57.66 1023.5 0.236] 104.0 746 29.4 7.101]
EAST* 755.0' - C16, 8" RMW 8.67 18.50 138.9 0.455 76.9 746 23 © 145
[easT Door C63 7.17 3.00 21.5] 0.448 76.9 746 23 22
|[easT 755.0'- C18, 8" RMW 8.67 13.54 117.4 0.455 72.0 74.6 2.6 -139
[EAST (nextto C15) [Stair C2, 8 RMW 8.67 2.32 20.1 0.455 90.5! 74.6! 159 146
|[EAST (Second tier)  |East Attic 1, 10" CI 7.75 42.00 3255 0.463 82.0 74.6 7.4 1,115
[EAST (Second tier)  [755.0'- C14, 10" CI 1.33 42.00 55.9 0.463 79.6 74.6 5.0 129
|FLoor 729.0 - C1, 8" TC (Up) 32.63 38.13 1244.2 0.524] 116.0 746 41.4 26,991
JFLOOR 729.0 - Ct, 8" TC (Up) 2.32 13.29 30.8] 0.524] 116.0 74.6 41.4 669
JFLoor— 708.0' - T1, 18" TC (Up) 32.63 19.53 637.3 0.369] 120.0 74.6 45.4 10,676}
JFLOCR (Sec. tiery™  [C16 (Area above) (Dn) 179.7] 0.403 76.9 74.6 2.3 167
JFLOOR (Sec. tien)™  ]C18 (Area above) (Dn) 113.2 0.403 72.0 746 26 -119
[FLOOR (Sec. tier)*  ]C19 (Near C16) (Up) 54.0) 0.538 84.7 746 10.1 292
JFLOOR (Sec. tier) C19 (1/2" & 5/8" GB) (Up) 282.2 0.448| 84.7 746 10.1 1,270
[FLOOR (Sec. tier) E.Stair(1/2"& 5/8"GB) (Up) 26.3 0.448 90.5 74.6 15.9 188,
JROOF (CLTD) 27", uninsulated (Down) 2541.4 0.300 25.7 19,556
TOTAL TRANSMISSION LOAD 77,684

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Ceiling for this room is 8" concrete slab
(***) See Assumption 4.1.6

CLTDcorr = [(CLTD + LM)K + (78 - 7r) + (To -B5)]F, To = 95 - 22/2 = B84
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)]

F=1.0

CLTDcotr (roof)=

257 °F
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: B.17

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z7% Date: 12/18/01 Checked by: B2£ Date: 03/08/02

APPENDIX B - MINIMUM FLOW (LOCA)
ROOM NO. 755.0-C13
ROOM NAME: RELAY ROOM and DPSO SHOP (cont'd)

LOAD SUMMARY:
PEOPLE (pg. 18): 0 X 250 = 0
ELECTRICAL LOAD (pg. 18) : = 39,255
TOTAL ROOM SENSIBLE LOAD: 116,939
s | oa | ~ CFM
ROOM TEMPERATURE (Tr) = 560 + 116,939 / ( 1.08 x 078 x 7490 ) = 74.5 °F
LATENT LOAD: -Q latent
PEOPLE (pg. 18) : 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
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Calculation Identifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: B.18

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: 427 Date: 12/18/01 . Checked by: 22¢ Date: 03/08/02

APPENDIX B - MINIMUM FLOW (LOCA)

ROOM NO. 755.0-C14 (Ref. 5.1.4,5.1.5,5.1.10)
ROOM NAME: TECHNICAL SUPPORT CENTER

IReference
Design air flow: 1,840 cfm pg. 31
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0070 IbW/b dry air pg. 29
Steady State Temperature: 79.6 °F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) |BtuhsqftF] CP) (€3] (4] (BTU/h)
WEST* 755.0-C19, 10" Ci 8.67] 6.03, 256 0.463| 84.7 79.6 5.1 60
WEST Door C51 6.80 3.92 26.7 0.448 84.7 79.6 51 ' 60
WEST* 755.0'-C16, 10" CI 8.67| 21.50 164.9 0.463 76.9] 79.6) 2.7 -206
WEST Door C62 7.47 3.00 215 0.448 76.9| 79.6 2.7 -26
WEST* 755.0'- C18, 10" CI 8.67| 13.54 104.2 0.463 72.0 75.6| -7.6 -367
WEST Window 4.00 3.30 13.2 0.810 72.0 79.5) -7.6 -81
WEST (Second tier) |755.0'- C13, 10" Cl 1.33 42.00 55.9 0.463 74.6 79.6 5.0 - =129
SOUTH* . 708.0'-T1, 36" Cl 10.00 16.80, 168.0 0.236 120.0 79.6 40.4 1,602
NORTH (CLTD) © 136" CE 10.00 16.80) 168.0 0.262 7.9 350,
[EAsT (cLTD) 36" CE 10.00] 42.00 420.0 0.262 15.2 1,678
[FLOOR" 708 -T1, 18" CRP (Up) 16.80] 42.00 705.6 0.257 1200f . 79.6 40.4 7,326
|cEILING E. Attic 1 (Ac. tile) (Dn) 16.80) 42.00 705.6) 0.330 82.0 79.6 2.4 559
TOTAL TRANSMISSION LOAD = 10,825
{*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85))F; To =95 - 22/2 = 84; F=1.0
CLTDcorr(east) = [(21.5 + 0)*0.83 + (78 - Tr) + (84 -85)] CLTDconmr (east)= 15.2 °F
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= . 79°F
LOAD SUMMARY:
PEOPLE (pg. 18) : 34 X 250 = 8,500
ELECTRICAL LOAD (pg. 18): = 8,007
TOTAL ROOM SENSIBLE LOAD: 38,156
CFM Ts | (Tn
Transfer - Air (C 162 - pg. 31 & B.21 740 X 1.08 X 0.78 76.9 -79.6 -1,683
NET ROOM SENSIBLE LOAD 36,473
ROOM TEMPERATURE (Tr) = 560 + 36473 /( 1.08 x 078 x 1,840 ) = 79.5 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18): 34 X 325 . 11,050
Transfer - Air (C 16) - pg. 31 & B.21 740 X 4840 X 078 0.0084 (0.0070) 3,797
TOTAL ROOM LATENT LOAD: 14,847
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 14,847 / (4840 x 078 x 1,840 ) = 0.0091
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Calculation Identifier: EPM-LCP-072489

Rev. 12

Subject: Cooling and Heating Load Analysis, Main Control Room
Checked by: £2Z Date: 03/08/02

Prepared by: 42% Date: 12/18/01

Plant: WBN /1 & 2

‘'Page: B.19

ROOM NO. 755.0-C15
ROOM NAME: CORRIDOR

Design air flow:

Supply Air Temp:

Supply Air Humidity Ratio;
Steady State Temperature:

(Ref. 5.1.1 & 5.1.11)

- cfm
- °F

- IbWi/b dry air

94.4 °F

APPENDIX B - MINIMUM FLOW (LOCA)

Design Room Temperature: 96°F

IReference ‘
|pg. 31

TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T ] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) | (sq Ft) |BtuhsaftF] CF) CF) CPh (BTU/h)
WEST" 7585.0'-C12,12" Cl 8.67 6.04 20.1 0.431 79.4] 94 .4 -15.0 -130
WEST Door C55 7.17] 4.50, 323 0.448 79.4 94.4 -15.0 <217
SOUTH* 755.0'-T1,36"Cl 8.67! 13.29 87.2 0.236] 120.0 94 .4 256 527
SOUTH* Door C54 (Heavy eq.) 7.10 3.95 28.0 0.452 120.0 94.4 256 325
NORTH* 755.0'-C13,8"Cl 8.67 13.29 65.0 0.500 74.6 94 4 -19.8
{NORTH Door C52 7.17| 7.00] 50.2 0.448 74.6 94.4 -19.8
EAST* Stair C2, 8'Cl 8.67| 6.04 9.1 0.500 90.5 94.4 -3.9 -18
EAST Door C53 717 6.04 43.3 0.448 90.5) 94.4 -39 -76
[Froor 728.0'-C1, 8" TC (Up) 1329 6.04 80.3 0.524] 1160 94.4] 216
[cEiLnG E. Attic 2 - 3/4" PL, (Up) 13.29 6.04 80.3 0.730 90.4 94.4] 4.0 23
TOTAL TRANSMISSION LOAD = 4]
- (*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
" (**) See Assumption 4.1.6
LOAD SUMMARY:
INTERNAL: _
PEOPLE (pg. 18): 0 X 250 = 0
LIGHTING (pg.18, Note 2) : 86.0 X 3.413 X 0% = 0
EQUIPMENT (pg. 18, Note 2) : 17.2 X 3.413 X 0% = 0
TOTAL ROOM SENSIBLE LOAD: 0
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Calculation ldentifier: EPM-LCP-0724389 Rev. 12 Plant: WBN /1 & 2 Page: B.20

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £4Z2% Date: 12/18/01 Checked by: %8¢ Date: 03/08/02

APPENDIX B - MINIMUM FLOW (LOCA)

-ROOM NO. - N/A
ROOM NAME: M C R RETURN AIR PLENUM

Design air flow: 24,017 cfm (Transfer from C12)
Supply Air Temp: 79.4 °F (Transfer from room C12)
Supply Air Humidity Ratio: 0.0070 bWI/b dry air (Transfer from room C12)
Steady State Temperature: 82.1 °F
' TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE . [HGT (Ft)| (Ft) | (sq Ft) {BtuhsqtF| CF) CPh) CP (BTU/h)
SOUTH** T1-36"Cl 7.75 150.70 1167.9| 0.236 120.0 82.1 37.9 . 10,446
NORTH 757.0'- A1,36"Cl 7.75 26.70 206.9] 0.236 104.0 82.1 218 1,069
INORTH 757.0' - A25, 36" CI 7.75 14.00 108.5 0.236 104.0; 821 219 561
INORTH 757.0' - A3 to A5, 36" ClI 7.75 48.00 372.0 0.236 104.0 82.1 219 1,923
NORTH 757.0' - A27, 36" CI 7.75 14.00 108.5 0.236 104.0 821 218 561
NORTH 757.0' - A23, 36" ClI 7.75 20.00 155.0 0.236 104.0 821 219 801
EORTH 757.0' - A21/A22, 36" CI 7.75! 28.00; 2170 0.236! 104.0 82.1 219 1,12
EAST C13 (Sec. tier), 12°Cl - 7.75 35.29] 273.5 0.431 74.6| | 82.1 -7.5 -884}
EAST East Attic 2, 12" CI 7.75 6.04 46.8 0.431 90.4] - 821 8.3 167]
WEST West Attic 1, 8" CI 7.75) 42.00 3255 0.500 94.1 82.1 12.0 1,953
|FLoor* C12 (Susp. ceiling) he return air is directed from the room to the plenum.
JROOF (CLTD) 27", uninsulated (Down) 6329.4 0.300f: 18.2| 34,464
[TOTAL TRANSMISSION LOAD = 52,183)
(*) Luminious ceiling panel (plastic) (**) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =95 -22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 18.2 °F
Ts | | a |1.08x0.78] CFM

ROOM TEMPERATURE (Tr) = ( 794 ) + ( 52183 /(.84 x 24017 ) = 82.0 °F
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Plant: WBN /1 & 2 Page: B.21

Calculation Identifier: EPM-LCP-072489 Rev. 12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z7 Date: 12/18/01 Checked by: 227 Date: 03/08/02

) APPENDIX B - MINIMUM FLOW (LOCA)
RQOM NO. 755.0-C16 and C 17 :
ROOM NAME: CONFERENCE ROOM & TELEPHONE ROOM

Design air flow: 380 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/lb dry air
Steady State Temperature: 76.9 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)l (Ft) | (Sq Ft) |BtwhsqitF] CF) ()] CP) (BTU/h)
WEST" 755.0-C13, 8" RMW 8.67] 18.50 1389 0.455 746 76.9 23 "145]
WEST Door C63 7.17, 3.00 21.5] 0.448 74.6 76.9 23 -22
WEST 755.0'- C19, 8" RMW 8.67 3.08 26.7) 0.455 84.7 76.9 7.8 9
|SOUTH 755.0- C19, 8" RMW 8.67 8.36 72.5 0.455 84.7 76.9 7.8 25
[soutH Door C57 717 3.00 215 0.448 84.7 76.9 78 75
NORTH* 755.0' -C18, 2-5/8" GB 8.67| 8.36) 53.3) 0.403 72.0 76.9 49 -105
NORTH Door C64 7.17| 2.67 19.1 0.448 72.0 769 4.9 -42
[EAST 755.0'-C14, 10" C 8.67 21.50 164.9 0.463 79.6 76.9 27 206
EAST Door C62 7.17 3.00) 215 0.448 79.6] 76.9 2.7 26
FLOOR™* 708' - T1, 18" CRP (Up) 21.50 8.36) 179.7 0257] 1200 76.9 43.1 1,991
CEILING** C13 (Second tier) (Dn) 21.50 8.36) 179.7 0.403 74.6 76.9 -2.3 -167]
TOTAL TRANSMISSION LOAD = 2,166}
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab
(***) See Assumption 4.1.6
LOAD SUMMARY:
PEOPLE (pg. 18): 4 X 315 = 1,260
ELECTRICAL LOAD (pg. 18) : = 2,597
TOTAL ROOM SENSIBLE LOAD: 8,189
CFM Ts | (-Tn
Transfer - Air (C 18) - pg. 31 & B.22 360 X 1.08 X 0.78 72.0 -76.9 -1,486
NET ROOM SENSIBLE LOAD ~ 6,703
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 6,703 / ( 1.08 x 0.78 x 380 ) = 76.9 °F
LATENT LOAD: Q latent
PEOPLE (pg. 18): 4 X 325 1300
Transfer - Air (C 18) - pg. 31 & B22 360 X 4840 X 0.78 0.0075 (0.0070) 650
TOTAL ROOM LATENT LOAD: 1,950
ROOM HUMIDITY RATIO (Wr) = 0.0070  + 1,950/ (4840 x 078 x 380 ) = 0.0084
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2
Subject: Cooling and Heating Load Analysis, Main Control Room

Prepared by: £4Z7% Date: 12/18/01 Checked by: 227 Date: 03/08/02

Page: B.22

APPENDIX B - MINIMUM FLOW (LOCA)
ROOM NO. 755.0-C18 (Ref. 5.1.1,5.1.6, 5.1.10)

ROOM NAME: NRC OFFICES

IReference
Design air flow: 360 cfm '
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbWiib dry air
Steady State Temperature: 72.0 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) | (Sq Ft) |BiwhsgtF| CF) CF) P (BTU/h)
[WEsT 755.0' - C13, 8" RMW 867 1354 117.4] 0455 748 72.0 26 1
fsouTH* 755.0' - C16, 2-5/8'GB 8.67| 8.36 53.3| 0.403 76.9 72.0 49 105
fsouTH Door C64 7.17, 2.67, 19.1 0.448 76.9| 72.0 4.9 42)
[NORTH 757.0'- A21,36"Cl 8.67 8.36) 72.5 0.236] 104.0 720 32.0 547
[NORTH (CLTD) 36"CE 8.67 5.88 51.0 0.262 15.5 208}
|eEAsST 755.0' - C14, 10" Cl 8.67 13.54 104.2 0.463 79.6] 72.0 76 367]
[eAsT Window 4.00] 3.30) 13.2 0.820 79.6 72.0 7.6 82}
JFLOOR** 708.0'- T1, 18" CRP (Up) 1354 836 113.2 0.257] 1200 72.0 480 1,396
JCEILING** C13 (Second tier) (Dn) 13.54] 8.36 113.2 0.403] 74.6 72.0 26 119
TOTAL TRANSMISSION LOAD = 3,005
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To = 95 -22/2 = 84; F=1.0
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= 15.5°F
LOAD SUMMARY:

PEOPLE (pg. 18): 2 X 315 = 630

ELECTRICAL LOAD (pg. 18): = 1,222

TOTAL ROOM SENSIBLE LOAD: 4,857

Ts | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 4857 / ( 1.08 x 0.78 x 360 ) = 72.0 °F

LATENT LOAD: Q latent _
PEOPLE (pg. 18): X 325 650
TOTAL ROOM LATENT LOAD: 650
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 650/ (4840 x 078 x 360 ) = 0.0075
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN /1 & 2 Page: B.23

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: ZZ7# Date: 12/18/01 Checked by: £2¢ Date: 03/08/02

APPENDIX B - MINIMUM FLOW (LOCA)

ROOM NO. 755.0-C19
ROOM NAME: CORRIDOR

Reference ]
Design air flow: 260 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 ibW/b dry air
' Steady State Temperature: 84.7 °F
TYPE OF LENGTH/ | WIDTH | AREA U Ts Tr JDELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)}]| (Ft) | (sq Ft) IBtuhsqtF| (P CF) CP) (BTU/h)
WEST Stair C2 - 12" Cl 8.67 4.00 34.7 0.431 90.5 84.7 5.8 8
WEST* Stair C2 - 8" RMW 8.67, 4.39 16.6 0.455 90.5 847 5.8
WEST Door C60 7.17 3.00 215 0.448 90,5 84.7 5.8 56
NORTH 755.0' - C13, 8" RMW 8.67 6.06 52.5 0.455 74.6 84.7 -10.1 -240)
NORTH 755.0 - C13, 2-5/8'GB 867  37.67 326.6 0.403 74.6] 84.7 -10.1 -1,323
NORTH® 755.0'- C16, 8" RMW 8.67 8.36 51.0 0.455 76.9] 84.7 -7.8 -189
NORTH Door C57 747 3.00 215 0.448 76.9] 84.7 -7.8 -75
SOUTH* 755.0'- T1, 36" Cl 8.67] 3240 280.9 0.23s] 1200 84.7 35.4 2,344]
SOUTH 755.0' - Stair C2, 8" Cl 867  14.27 1237 0.500 90.5 84.7 5.8 362}
EAST 755.0' - C16, 8" RMW 867 3.08 26.7 0.455 76.9| 847 7.8 -84
[easT 755.0' - C14, 10" Cl 8.67 6.03 255 0.463 79.6| 84.7 5.1 -60
[eAsT Door C51 6.83 3.92 26.8 0.448 79.6 84.7 5.1 -61
[FLoor 729.0 - C1, 8" TC (Up) 439 1577 69.2 0524 1160 84.7 31.4 1,13
|FLooR = 708.0'- T1, 18" TC (Up) 9.00 6.00 54.0 0.369] 120.0 84.7 35.4 7
JFLOOR *+ 708.0'- T1, 18" TC (Up) 23.40 9.10 2129 0.369] 1200 84.7 35.4 2,778
JCEILING (Sec. tien)* |C13 (Near C16) (Up) 9.00 6.00) 540 © 0538 74.6 84.7 -10.1 -292
JCEILING (Sec. tier)  [C13 (1/2" & 5/8"GB)(Up) 23.40 9.10 2129 0.448 74.6f 84.7] -10.1 -959
[CEIUING (Sec. tier)  [C13 (1/2" & 5/8"GB)(Up) 439 1577 69.2 0.448 74.6) 84.7] -10.1 -312)
TOTAL TRANSMISSION LOAD = 3,918]

(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab
(***) See Assumption 4.1.6

LOAD SUMMARY:
PEOPLE (pg. 18): 0 X 250 = 0
ELECTRICAL LOAD (pg. 18): = 2,361
TOTAL ROOM SENSIBLE LOAD: 6,279
s | a | CFM
ROOM TEMPERATURE (Tr) = 560 + 6279 /(1.08 x 0.78 x 260 ) = 84.7 °F
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Calculation ldentifier: EPM-LCP-072489 Rev. 12 Plant: WBN/1&2 Page: B.24

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: %% Date: 12/18/01 Checked by: 22¢ Date: 03/08/02

APPENDIX B - MINIMUM FLOW (LOCA)
ROOM NO. - N/A
ROOM NAME: WEST ATTIC 1 (above C3, C4, C5, C6, C9 & C10)

Design air flow: - cfm
Supply Air Temp: _ - °F
Supply Air Humidity Ratio: - IbW/ib dry air
Steady State Temperature: 84.1 °F
TYPE OF LENGTH/ [ WIDTH AREA u Ts Tr |DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) | (sq Ft) [Btuwhsat.F] CF) CP () (BTU/h)
SOUTH (See Note)*  [755.0' - T1, 36" CI 9.75 22.00 214.5 0.236] 1200 94.1 259 1,311
SOUTH (See Note)  |w. Attic 3, 8" Ci 9.75 20.54 200.3 0.500 101.8 94.1 7.7 771
SOUTH (See Note)  [w. Attic 2, 8" CI 9.75 9.53 92.9 0.500] 101.3 94.1 7.2 335
WEST (See Note) 755.0' - C1, Metal column 9.75 37.33 364.0 0.735 87.7 94.1 6.4 1,712
WEST (See Note)  |w. Attic 3, 8" CI 8.75 4.67) 455 os00| 1018 94.1 7.7 175
NORTH (See Note)  [757.0'- A5, 36" CI 9.75 4270 4163] - 0236] 104.0 94.1 0.9 973
|eAsT MCR Plen, 8" Cl 7.75 42.00) 3255 0.500 82.1 84.1 -12.0 '-1,953
|easT 755.0'- C12, 8" Cl 2000  42.00 84.0 0.500 79.4 84.1 -14.7 817
FLOOR 755.0'- C3, 3/4" PL (Up) 337.8 0.730 98.3 94.1 4.2 1,028
FLOOR 755.0' - C4, 5/8" GB (Dn) 412.2 0.338 95.5| 94.1 1.4 188
FLOOR 755.0' - C5, 5/8" GB (Dn) 137.9] 0.338 96.3 94.1 22 100
FLOOR 755.0 - C6, 5/8" GB (Dn) 165.2 0.427 91.7 94.1 2.4 -169
“JFLOOR 755.0 - C9, 3/4" PL (Dn) 167.5 0.503 82.4 94.1 117 -986
FLOOR 755.0'-C10, 3/4" PL (Dn) 3233 0.503 88.3 94.1 58 -943
ROOF (CLTD) 27" (Uninsulated) (Dn) 37.33 42.70 1594.0 0.300 6.2 2,941
ROOF (CLTD) 27" (Uninsutated) (Dn) 4.67| 953 44.5) 0.300] 6.2 82
ROOF (CLTD) 27" (Uninsulated) (Dn) 4.67 11.12 51.9 0.300 S 6.2 96|
TOTAL TRANSMISSION LOAD = 1,619
Note: Wall height used = (775.75 - 763) = 9.75' for all walls.
(*) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)JF; To =95 - 22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)) CLTDcorr (roof)= 6.2°F
CFM Ts (-Tr)
Transfer - Air (C 12) - pg. 31 & B.15 360 X 1.08 X 0.78 79.4 -94.1 : -4,458
Transfer - Air (C 3) -pg. 31 &B.4 815 X 1.08 X 0.78 98.3 -94.1 2,863
TOTAL ROOM SENSIBLE LOAD: 24
ROOM HUMIDITY RATIO (Wr):
(Room C12) - pg. 31 & B.15 360 @ 0.0070
(Room C3)-pg. 31 &B.4 815 @ 0.0077
[ wr= 0.0075]

| THIS PAGE ADDED BY REV. 12]




Calculation Identifier: EPM-LCP-072489 Rev.12

Subject: Cooling and Heating Load Analysis, Main Control Room
Prepared by: £Z% Date: 12/18/01 Checked by: 22 Date: 03/08/02

Plant: WBN /1 & 2

Page: B.25

APPENDIX B - MINIMUM FLOW (LOCA)
ROOM NO. - N/A

ROOM NAME: WEST ATTIC 2 (above C2)

Design air flow: - c¢fm
Steady State Temperature: 101.3 °F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T|] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) | (sq Ft) |BtwhsqtF| (F) CP) CF) (BTU/h)
Jm 755.0'- C1,8"Cl 9.75 4.00 39.0 0.500 87.7 101.3 -13.6 -265
SOUTH* 708.0'- T1, 36" Cl 9.75 9.53 92.9 0238 120.0] 101.3 18.7 410
noRTH W. Attic 1 - 8" CI . 9.75 9.53 92.9 0.500 94.1 101.3 7.2 -335
[EAsT W. Attic 3-8"Cl 9.75 4.00 39.0 0500 101.8 101.3] 0.5 10
JFLOOR 755.0' - C2, 5/8" GB (Up) 9.53 4.00 38.1 0562 111.5 10.2 219
|ROOF (CLTD) 27", uninsulated (Up) 9.53 4.00 381 0.331}: -1.1 13
TOTAL TRANSMISSION LOAD = 25
(*) See Assumption 4.1.6
[CLTDcorr =[(CLTD + LM)K + (78 - Tr) + (To -85)]F, To =95 -22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= -1.1°F
ROOM NO. - N/A
ROOM NAME: WEST ATTIC 3 (above Stair C1)
Design air flow: - cfm
Steady State Temperature: 101.8 °F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T|] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) |BtuhsqtF] (CF) P CF) (BTU/h)
WEST W. Attic 2- 8" CI 9.75 4.00 39.0 0.500 1013 101.8 05 -10
SOUTH* 755.0 -T1, 36" Cl 9.75 20.54 200.3 0.236{ 120.0 101.8 18.2 860)
NORTH W. Attic 1-8"Cl 9.75 20.54 200.3 0.500 94.1 101.8 7.7 -771
EAST W. Attic 1 - 8" Cl 9.75 4.00 39.0 0.500 94.1 101.8 7.7 -15
FLOOR Stair C1 - 3/4" PL, (Up) 20.54 4.00 82.2 0.730 2.4 1441
[l_'\’OOF (CLTD) 27", uninsulated (Up) 20.54, 4.00] 82.2 0.331f -1.6 -42]
TOTAL TRANSMISSION LOAD 31
(*) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To=95-22/2 = 84; F=1.0

CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= -16°F
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APPENDIX B - MINIMUM FLOW (LOCA)

CALCULATION OF RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT:

RETURN AIR
ROOM NUMBER & DESCRIPTION FLOW (cfm) TEMP. HUMIDITY Ref. [Jcfm X HUM cfm X °F
(pg. 31, Diagram 4) P # MOIST / # DRY page
EASTATTIC 1 2580] 820 0.0001] B.12 23.6} 211,560
CORRIDOR (C 19) 260] 847 0.0070] B.23 1.8] 22,009]
RELAY ROOM & DPSO SHOP (C13 & C20) 4,763' 74.6 0.0070' B.17 33.3 355,357
SHIFT ENGINEERS OFFICE (C10) 110]  88.3 0.0073] B.11 0.8 9,713]
CONFERENCE ROOM (C 9) 270] 824 0.0070] B.10 1.9} 22,248
IMCR RETURN AIR PLENUM 24,017 82.1 0.0070] B.20 168.1' 1,971,755
“[TOTAL Vretumn = 229.5] 2,592,642
Return Air Temperature from MCR spaces: SUM (cfm X °F)/ Vreturn: Treturn =
Return Air Humidity Ratio from MCR spaces: Wreturn =
Mechanical equipment room flow (Vmer) = 3289 cfm (pg. 31, Diagram 4)
Mechanical equip. room temperature {Tmer) = 87.7 °F (pg. B.1)
Mech. equip. room humidity ratio (Wmer) = 0.0072 # MOIST / # DRY AIR
Outside Air Flow (Voa) = 711 cfm (pg. 31, Diagram 4)
Outside Air Temperature (Toa) = 95 °F DB, 74°F WB (Section 6.1)
AT pressurizing fan (A Tpr) = 4.9 °F (Fan Heat Gain @ pg.22)
Qutside Air Humidity Ratio (Woa) = 0.0133 # MOIST / # DRY AR
AT air cleaning unit (A Teu) = 7.7 °F (Fan Heat Gain @ pg.23)
Air cleaning unit flow (Vcu) = 4000 cfm (pg. 31, Diagram 4)

AlIR CLEANING UNIT DISCHARGE TEMPERATURE:
Teu = A Teu + [(Vmer x Tmer) + Voa x (Toa + A Tpr)] / Veu

AIR CLEANING UNIT HUMIDITY RATIO: ]/ Veu

S

TEMPERATURE OF AIR ENTERING THE AIR HANDLING UNIT (Te) :
Te = [(Vreturn x Treturn) +(Veu x Tcu)] / (Vreturn + Veu)

HUMIDITY RATIO OF AIR ENTERING THE AIR HANDLING UNIT (We) : We = [(Vreturn x Wreturn) +(Veu x Wcu)] / (Vreturn + Veu)
X% T3 NEOHS
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APPENDIX B

COOLING LOAD - LOCA OPERATION WITH MIMIMUM FLOW RATE

COOLING LOAD, TEMPERATURE,
ROOM NUMBER & DESCRIPTION BTUMHR °F pB
SENSIBLE | LATENT | DESIGN | ST.STATE
MECHANICAL EQUIPMENT ROOM (C1) 75,126}; 91 87.7
WOMEN'S TOILET (C 2) sof 1115
CORRIDOR (C 3) 3 98.3
KITCHEN (C 4) 14,611 955
MEN'S TOILET (C 5) 3,050} 96.3
LOCKER ROOM & SHOWERS (C 6, C7 & C8) 1,959} 91.7
CONFERENCE ROOM (C 9) 5,983 82.4
SHIFT ENGINEER'S OFFICE (C 10) 8,945 88.3
MAIN CONTROL ROOM (MCR) (C 12) 425446 1600 82 79.4
MCR RETURN AIR PLENUM (above C12) 52,183} 82.1
{RELAY ROOM and DPSO SHOP (C 13 & C20) 116,939} 74.6
TECHNICAL SUPPORT CENTER (C 14) 36473] 14,847 79.6
CORRIDOR (C 15) of 94.4
CONFERENCE & TELEPHONE RM (C 16 & C17) 6,703 76.9
NRC OFFICES (C 18) 4,857 72.0
CORRIDOR (C 19) 6,279 84.7
WEST STAIRWELL ( STAIR C1) 10f 104.2
EAST STAIRWELL (STAIR C2) 14} 90.5
EAST ATTIC 1 (ABOVE C14) 4,891F 82.0
WEST ATTIC 1 (ABOVE C3, C4, C5, C9 & C10) 24f 94.1
EAST ATTIC 2 (ABOVE C15) 6f 90.4
EAST ATTIC 3 (ABOVE STAIR C2) 8} 89.7
WEST ATTIC 2 (ABOVE C2) 101.3
WEST ATTIC 3 (ABOVE STAIR C1) : 101.8
|SUMMARY: 763,662  21,447|
TOTAL SENSIBLE LOAD: 763,662 BTU/HR < Min. sensible design load 1,435,000 BTUWHR (Attachment C)
TOTAL LOAD: 785,110 BTU/HR < Min. sensible design load 1,435,000 BTU/HR {Attachment C)
CONCLUSION:

As demostrated In Appendix B, rooms' temperatures remained at or below the design limits when MCR AHU is
operating at 78% design air flow rate capacity during accident (LOCA) operating mode.
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Appendix C

— Dual Unit Operation Anaiysis

The purpose of this appendix is to determine the dual unit operation cooling load in the Main
Control Room and associated rooms of the Control Building el. 755.0. The room conditions
for each individual room of el. 755.0 of the control building will also be determined. The -
tables found in this appendix are available from Excel spreadsheet EPMLCPO72489REV13 xls
that can be retrieved from File Keeper (Document ID #313149).

Room Electrical Heat Loads

This Appendix utilizes electrical heat loads from the relevant dual unit operation applicable
revisions of electrical heat load calculations WBNEEBMSTI090022 and
WBNEEBMSTI090058 (References 5.8.8 and 5.8.9 respectively) and UVA 4.2.1. A room-by-
room explanation of electrical heat loads is provided below-

Mechanical Equipnient'Room (755.0—C1)

Reference 5.8.8 accounts for a lighting heat load of 1,462 Watts for this room for either
Normal or LOCA conditions. There are no electrical cable heat loads for this room.
Reference 5.8.8 also accounts for 18,178 Watts and 22,430 Watts for Normal and
LOCA conditions respectively for equipment heat loads. However, many of these
equipment heat loads are either not running or the heat generating equipment is
mounted within the airstream of the ductwork or equipment housing. The main body of
this calculation identifies the equipment that is located in the airstream on pages 22 and
23. Subtracting out these heat loads results in heat load reductions of 13,200 Watts and
17,700 Watts for Normal and LOCA conditions respectively. ' Additionally, Reference
5.8.8 also accounts for heat generated from Control Building Pressurization Fans that
are abandoned per Reference 5.2.1. This results in a further 600 Watt reduction for
both Normal and LOCA conditions. Lastly, an additional 187.5 watts can be

eliminated for LOCA conditions for taking credit that the Spreading Room Supply Fan
is not running concurrent with a CRI signal (Reference 5.6). The resulting equipment
heat loads are 4,378 Watts and 3,943 Watts for Normal and LOCA conditions

- respectively. Adding the lighting heat loads of 1,462 Watts, the total electrical heat

load is 5,840 Watts (19,927 Btu/hr) and 5405 Watts (18,443 Btu/hr) for Normal and -
LOCA conditions respectively. These heat loads are far less than the heat load of
32,002 Btw/hr that was used for the single unit operation only part of the calculation.
The 32,002 Btu/hr amount was determined by analysis of actual measured temperatures
and HVAC system flow rates. Therefore, for conservatism, the 32,002 Btw/hr value

will be retained for the Normal and LOCA conditions cooling load analysis part of this
appendix. The heating load analysis part of this calculation will use the 4378 Watts
(14,938 Btu/hr) and 3943 Watts (13,454 Btu/hr) values because those values will be
conservatlve for that purpose. .
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Women’s Toilet (755.0-C2)

Reference 5.8.9 states a reduced electrical heat load amount of 160 Watts (546 Btwhr)
for this room. However, the higher 992 Btw/hr value used by the single unit operation
only part of the calculation will be retained for conservatism for the cooling load
analysis part of this appendix. For conservatism, a value of 0 Btu/hr will be used for
the heating load analysis part of this appendix. The same also goes for Corridor 755.0-
C15, the West Stair, and the East Stair in the heating load analysis. -

Corridor, Locker Rm & Showers, Conference Rm, Technical Support Center, NRC
Offices and Corridor (755.0-C3, -C6, -C7, -C8, -C9, -C14, -C18, and —-C19)

All of these rooms have higher electrical heat loads from References 5.8.8 and 5.8.9
than those used in the single unit operation only part of this calculation. Therefore, for
the purposes of the cooling load analysis part of this appendix and conservatism, the
new higher electrical heat loads from References 5.8.8 and 5.8.9 will be utilized.

For the heating load analysis, only 25% of the heat loads from equipment is utilized for
these rooms. The new equipment heat loads from References 5.8.8 and 5.8.9 for these
rooms are the same or lower than those used in the single unit operation only part of
this calculation except for 755.0-C14. Therefore, for conservatism, the lower heat
loads are always used.

Kitchen, Men’s Toilet, Shift Engineer’s Office, Conference Rm & Telephone (755.0-C4, -
G5, -C10, -C16, and —C17)

Reference 5.8.9 demonstrates heat load reductions for these rooms. Therefore, for the
sake of conservatism in the cooling load analysis part of this appendix, the electrical
heat loads used in the single unit operation only part of this calculation are retained.

For the heating load analysis, again only 25% of the heat loads from equipment is

‘utilized. The equipment heat loads in Reference 5.8.9 for these rooms are the same as
- was used in the single unit operation only part of this calculation.

Relay Room, & DPSO Shop (755.0-C13 and —C20)

References 5.8.8 and 5.8.9 account for a higher electrical heat load that that used in the
single unit operation only part of this calculation. Therefore, for the sake of
conservatism in the cooling load analysis part of this appendix, the new electrical heat
loads totaled from References 5.8.8 and 5.8.9 for rooms C13 and C20 are utilized.

For the heating load analysis, only 50% of the heat loads from equipment is utilized for
these rooms. The equipment heat loads total from Reference 5.8.8 and 5.8.9 for these
rooms is the same as was used in the single unit operation only part of this calculation.

This Appendix added by Revision 013.
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Main Control Room (MCR) (755.0-C12)

The methodology of this calculation treats the MCR as two separate but related spaces
the division of which is demarcated by the suspended ceiling (See Section View B7-B7

~ of Reference 5.1.3). The lower 10 feet of the space is the MCR proper (i.e. the MCR),

and the upper 7.75 feet is the MCR plenum. Previous revisions of this calculation
accounted for all electrical heat loads, including lighting heat loads, to be located in the
MCR proper. In reality, all of the lighting heat load originates and mostly remains in
the MCR plenum. This is due to the fact that both the fluorescent and emergency

“incandescent lights are suspended about 18” above the suspended ceiling (Section View

A3-A3 of Reference 5.1.16) with the suspended ceiling at El. 765.0 and the lights at
approximately El. 766.5. This is possible due to the fact that the suspended ceiling is of
a “luminous ceiling panel” type of suspended ceiling (Note 2 on Reference 5.1.2).
Conditioned air is delivered directly to the lower MCR proper space by triangular duct
and grilles (Section View C3-C3 of Reference 5.1.2) that are mounted flush with the
suspended ceiling. The mixed and heated air in the MCR proper rises and enters the
MCR plenum via natural convection. Little or no air should fall from the MCR plenum
back into the MCR proper because the return ductwork and grilles are located in the -
MCR plenum. Therefore, most of the lighting heat load leaves the MCR plenum before
ever having the chance to transfer to the MCR proper.

This appendix will account for half of the MCR lighting heat loads to be in the MCR
plenum. This is a deviation from the previous revision methodology and is not as
conservative as the previous methodology but is still conservative since only a small
fraction of the lighting heat actually transfers to below the suspended ceiling. Another
deviation from the previous revision methodology is the treatment of transfer air from
the Relay Room (755.0-C13). Per Section View D3-D3 of Reference 5.1.12, the wall
penetration for fire damper 0-XFD-31-153 is above the MCR suspended ceiling.
Therefore, the air is transferred to the MCR plenum instead of the MCR proper. This is
conservative for the purposes of analyzing cooling loads because the air in 755.0-C13 is
demonstrated to be cooler than the air in either of the MCR spaces (i.e. the MCR proper
will not have the benefit of cooling air from 755.0-C13).

UVA 4.2.1 states MCR electrical heat loads that are higher than those used by the

single unit operation only part of this calculation. Even with half of the lighting load
moved to the MCR plenum (27,016 Watts or 92,182 Btw/hr), the electrical heat load in
the MCR proper is significantly higher than the value used in the single unit operation
only part of this calculation (121,016 Watts or 413,000 Btwhr vs. 316,241 Btwhr for
Normal conditions and 334,003 Btwhr for LOCA conditions). :

For the heating load analysis, only 50% of the heat loads from equipment in the MCR is
utilized. This amounts to about 160,000 Btu/hr. This value is lower (more '
conservative for heating load analysis) than the value (172,362 Btw/hr) used in the
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single unit operation only part of the calculation. Since the amount of heat load
specifically from emergency lighting in the MCR is known (UVA 4.2.1), this heat is
accounted for in the MCR plenum. The amount is 12,150 Watts or 41,457 Btu/hr.

Summary of Room Heat Loads

Cooling-
NUMBER of PEOPLE | ELECTRICAL LOAD
ROOM NUMBER & DESCRIPTION (BTUMHR)
NORMAL | LOCA | NORMAL| LOCA
[MECHANICAL EQUIPMENT ROOM (C1) ©) 32,002 32,002
WOMEN'S TOILET (C 2) ©) g92] 992
CORRIDOR (C 3) " 4,832 4,832
KITCHEN (C 4) 10 10 8,787 8,787
|IVENS TOILET (C 5) ™ - ' 1,994 1,994
|LocKER RM & SHOWERS (C 6, C7 & C8) & - 1,808 1,808
[coNFERENCE ROOM (C )™ 2,310 2,310
|SHIFT ENGINEER'S OFFICE (C 10) ) 2 2 4,502 4,502]
JMAIN CONTROL ROOM (C 12) 8 8 413,000] - 413,000
RELAY ROOM and DPSO SHOP (C 13 & C20) ) 81,857 81,857
ECHNICAL SUPPORT CENTER (C 14) ¥ 34 21,851 21,851

CORRIDOR (C 15)

CONF. RM & TELEPHONE (C 16 & C17,0 ) 4 2,597 2,507
INRC OFFICES (C 18) 9 2 1,621 1,621
CORRIDOR (C 19) 7,459 7,459

sTsTARCT)
M
NOTES:

) SEE SECTION 6.7 OF THE MAIN CALCULATION BODY FOR STAIR ELECTRICAL LOAD.

@ FOR CORRIDOR (ROOM C15) ELECTRICAL LOAD IS TAKEN FROM REF. 5.8.2: 86 WATTS (LIGHTING) AND 17.2 WATTS (EQUIPMENT).
@ TOTAL 40 PEOPLE IN THESE THREE ROOMS. SEE ATTACHMENT 1 AND SECTION 6.6.

*) ELECTRICAL LOADS FROM REFS. 5.8.8, 5.8.9 AND UVA 4.2.1

® ELECTRICAL LOADS RETAINED FROM SINGLE UNIT OPERATION ONLY ANALYSIS FOR CONSERVATISM

This Appendix added by Revision 013.
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Heating-
ELECTRICAL] DESIGN ACTUAL ELECTRICAL LOAD TO BE USED

ROOM NUMBER & . LOADJLIGHTING V' EQUIPMENT REF. | (Ref. 5.10)f NORMAL | LOCA
DESCRIPTION WATTS) | (waTTS) [(BTUHR)' (BTUHR) | (BTUHR) | (BTUHR)
MECHANICAL EQUIPMENT ROOM (C1) 1,462 4,377 14940 582 32,002]  14.940 13453]  (Note 6)
WOMEN'S TOILET (C 2) 133 27, 23| 584 0| 0| (Note 5)
CORRIDOR (C 3) 1,180 236 201] 584 1,757] 201 of (Note3&d)
KITCHEN (C 4) 627 125 107] 584 8,787] 107, 0 1
MEN'S TOILET (C 5) 487 97 83| 584 1,994] 83| 0 1]
LOCKER RM & SHOWERS (C 6, C7 & C8) 441 89 76| 682 464} 76] ol (Noted&s)
CONFERENCE ROOM (C 9) 564 113) 96| 584 1,829] 98] o] (Note3&4)
SHIFT ENGINEER'S OFFICE (C 10) 1,099 220) 188] 584 4,502 188| 0] (Note3&4)
MAIN CONTROL ROOM (C 12) 27,016 as000] 160411] 583 | 316241] 160411] 160411 (Note 6)
RELAY ROOM and DPSO SHOP (C 13 & C20) 3,658 20332]  34697] 582 39265] 34607] 34607 (Note 3)

ECHNICAL SUPPORT CENTER (C 14) . 2,433 2,627 2241] 584 8,00 2,241 2241  (Note3)
CORRIDOR (C 15) 86 0 o] 582 0 0 (Note 5)
CONFERENCE RM & TELEPHONE (C 16 & C17) 634 127 108] 584 2,507 108 of (Note3&4)
NRC OFFICES (C 18) 396 79 67] 584 1,222 67 0 i
CORRIDOR (C 19) 1,185 1,031 880| 584 2,361 880 0| 1]
WEST STAIR C1 . - - Sect. 6.7 0 0 (Note 5)
EAST STAIR C2 - - - | Sect&7 0 0 (Note 5)
NOTES:

™ LIGHTING LOAD, EXCEPT FOR MCR PLENUM EMERGENCY LIGHTS, IS NOT CONSIDERED; SEE ASSUMPTION 4.1.5.

@ TOTAL LOAD FOR ROOM C1, 50% OF EQUIPMENT LOAD FOR ROOMS C12 & C13, AND 25% OF EQUIPMENT LOAD
FOR REMAINING ROOMS AS STATED IN ASSUMPTION 4.1.5.

) NO CHANGE IN ELECTRICAL HEAT LOADS BETWEEN SINGLE UNIT OPERATION ONLY AND VALUES IN
REFERENCES 5.8.8 AND 5.8.9 EXCEPT FOR ROOM C14 WHICH HAS A NEW HIGHER EQUIPMENT ELECTRICAL
HEAT LOAD. SINGLE UNIT OPERATION ELECTRICAL HEAT LOAD VALUE USED FOR CONSERVATISM

¥ MISC. EQUIPMENT LOAD WAS CONSIDERED AS 20% OF THE LIGHTING LOAD. SINCE LIGHTING LOAD IS "0",
EQUIPMENT LOAD = "0" ALSO; CONSERVATIVE.

) CONSERVATIVELY, ELECTRICAL LOAD WAS CONSIDERED AS "0" FOR THIS ROOM.

) | OWER ELECTRICAL HEAT LOADS FROM REFERENCES 5.8.8, 5.8.9, AND UVA 4.2.1 ARE USED FOR CONSERVATISM

This Appendix added by Revision 013.
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Room Transmission Loads (Cooling - Normal Operation)

ROOM NO. 755.0-C1

13904 (Ref. 5.1.1,5.1.3,5.1.5,5.1.13 & 5.1.14)
ROOM NAME: MECHANICAL EQUIPMENT ROOM

Design air flow: 2,825 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0085 IbW/b dry air
Steady State Temperature: 816 F Design Room Temperature: 86°F
TYPE OF LENGTH/ | WIDTH Tr DELTA T] SENSIBLE HEAT
WALL ENCLOSURE er (o)l (Fr) (F) (F) (BTU/h) a
[WEST (CLTD) 36" CE 17.7 ~42.00 13.3] 2,
SOUTH 708.0'- T1, 36" Cl 17.7 39.14 81.6 20.4 46!
|NORTH (CLTD) 36" CE 177 23.50 | 5.9
NORTH 757.0' - A5, 36" CI 17.75§ 15.64 81.9 3.4 2
755.0' - C2, 8" Cl 8.00 4.00 81.6 16.1 2
755.0 - C3, 8" CI 8.00 6.67 . 81, 11.8] 61
Door C39 7.7 5.00) 43, o.uﬂ“ 93.4 81 g 11.8] 227
755.0 - C4, 6" CI 8.00 29.:} 235, 0. 7.9 816 5.7] 664
W. Attic 1, Metal 9.7, 37. 364.0 o.:ga‘ 90.2 81.6 8.6 2.3§
W. Altic 2, 8" Cl 9.75 4.00 39.0 05000 " 94. 61.6] 133 2
FLOOR 708.0°- T1, 1€ C (Up) 30.14] 42 1643, 0.37 110. 1.6 28.4 17,53
|'RO0F (CLTD) 27", uninsulated (Down) 39.14 42. 1643 o.:mé‘ 1 18.7 9.1
TOTAL TRANSMISSION LOAD = 38,661)
() The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Wall height used = (775.75 - 763) = 9.75' for all West Attic walls; conservative.
. JArea (exciuding floor) = 455[
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85))F; To=95-22/2 = 84, F=1.0 )
CLTDcom(roof) = [(28 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 18.7 °F
CLTDcorr(west) = [(21.6+0)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (west)= 13.3°F
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)) CLTDcorr (north)= 59°F
LOAD SUMMARY: .
PEOPLE (pg. 4 of App. C) : 0 X 250 = 0
ELECTRICAL LOAD (pg. 4 of App. C) : = 32,002
TOTAL ROOM SENSIBLE LOAD: 70,663
Tr Q CFM
ROOM TEMPERATURE (T¢) = 56.0+ 70,663 / (1.08 x 0.9 x 2825 ) = 81Z2°F
LATENT LOAD: Q latent
PEOPLE (pg. 4 of App. C) : 0 X 200 0
TOTAL ROOM LATENT LOAD: ¢
ROOM HUMIDITY RATIO = 0.0085 + 0 /(09 x 4840 x 2825 ) = 0.0085
[cmtm%m 81.6 °F dry buib
) 37% RH
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ROOM NO. 755.0-C2 (Ref. 5.1.1,5.1.4 & 5.5.1)
ROOM NAME: WOMEN'S TOILET
Design air flow: 230 cfm - (Transfer from room C3)* .
Supply Air Temp: 934 °F (Transfer from room C3)
Supply Air Humidity Ratio: 0.0088 IbW/Ib dry air (Transfer from room C3)
Steady State Temperature: 97.7 °F
TYPE OF LENGTH/ | WIDTH AREA ] Ts Tr DELTA T| SENSIBLE HEAT
: WALL " ENCLOSURE HeT (Ft)] (Fty | (sq Ft) |BtumsarF ] (F) (P (F) (BTU/h)
WEST 7550 -C1, 5 Ci 8. 2 ! 32.4 0. 1. 97, 161 ' -2#
SOUTH 708.0' - T1, 36" ClI X 9. 76.2 023¢  110.0 97.7] 12.3 223
NORTH® 755.0 - C3, & CI 8.00 9.53 54.7] 0. 934 97.7] 43| =L
NORTH Door C3B 77 3.0 205 QE 93.4 o7.7] 43| 41
EAST 755.0' - W.Stalr C1, & Cl 8.00 40 320 0. 100.5 o7.7] 2.8 25
FLOOR : 708.0- 11, 18 1C (Up) 653 ry 381 036y 1104 97.7] 12_:3{ — 173
[cEONG W. Attic 2. 5/8" GB (Dn) 9. 4.00 36.1 0.41 24.9 97. 2.8 :
TOTAL TRANSMISSION LOAD = 22

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(™) Air is exhausted via toilet & locker room relief fan.

JArea (excluding ficor) = 2_5-51
LOAD SUMMARY: .
PEOPLE (pg. 4 of App. C) : 0 X 250 = 0
ELECTRICAL LOAD (pg. 4 of App. C) : = 992
TOTAL ROOM SENSIBLE LOAD: _ 970
Ts | | a J1osxo9 | cFm
ROOM TEMPERATURE (Tr) = ( 934 ) + ( 970 /(.972 x 230 ) = 871 °F
LATENT LOAD: Qlatent
e —
PEOPLE (pa. 4 of App. C) : 0 X 200 . - 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0088 + 0 /(09 x 4840 x 230) = 0.0088
[CALCUCATED ROOM CONDITIONS: 97.7 F dry bulb |
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C3
ROOM NAME: CORRIDOR

(Ref. 5.1.1,51.4 85.5.1)

Design air flow: 320 cfm (Transfer from room C10)
Supply Air Temp: 81.8 °F (Transfer from room C10)
Supply Air Humidity Ratio: 0.0088 1bWIb dry air (Transfer from room C10)
Steady State Temperature: 93.4 °F Design Room Tempera'ure' 93°F
TYPE OF LENGTH/ | WIDTH AREA 9] Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btum.sgft.F (F) (F) (BTU/h)
SOUTH" [fs50-c2. 6 ¢l B 9.5 - 05 q 3.4 4.3 it |
JsouTH Door C38 7.1 3.00 934 4.3 ol
|souTH* 755.0 - Stair C1, 8" Gl a.oa 20.54 o 50TJF 10 934 7.4 50
|soutH Door C37 7.17) 3.0 0448 100 93.4 7.4
[soutH* 755.0 - T1, 36" CI** 8.67] 10.63: 0.2 1103 93.4 16.6 249
JSOUTH Door C36 (Heavy Eq.) 7.1 4.8} X 0.45; 110 93 4 16.6) 214
NORTH* 755.0 - C4, 8" RMW ﬁ?}' 14, 90.7] 0.4 87 93.4 8.2 -254
NORTH Door C40 . 7.17] 21.5 0. 87.3 93.4 £.2 -
NORTH" (See Note) 755.0' - C10, 8" RMW 8000 - 16.70 87. 0. 81.8 934 -11.6) -461
NORTH Door C48A (Glass) 1. 3.3 24, 0.81 81.§] 83.4 -11.6] -2
NORTH Door C48 7.7 3.00 21. 0. 81.5 93. -11.6] -11
NORTH* 755.0 - C5, & RMW 8.00 10.31 61.0 0.4 86.9 83.4) 6.5 - 3
INORTH Door C42 7.7 3.00 21. 0. 86.9 - 534 8.5
i'EAST' 755.0-C12,8"Cl 8.00 11.34 58. 0.500] 78.1 834 -15.3] -447
JEAST Door C56 7.17] 4.50 32.3 0.448 78.1 63.4} -15.3] -221
WEST* 755.0 - C1, 8" CI ~8.00 6.67 10.3 0.500 o9 3.4 -11.8] 61
WEST Door C39 71 6.0 230 0448 81§ X -11.8] -227]
WEST 755.0 - Stair C1, 8" CI 8.0 4. 32. 0500 100 93.4 7.1] 114
FLOOR 708.0 - T1, 18" TC (Up) 6.8 9.3¢ 62.4} 0368 110 903.4 16.8) 382
FLOOR 729.0-C1, 6 TG (Up) 6.67] 33.21 221. 0.524} 95.0 93.4 1.6] 18§
FLOOR 729.0 - C1, 8 TG (Up) 4,67 10.63 49.6] 0.524 95.0 93.4 1.6} 4
CEILING W. Attic 1- 3/4" PL (Up) 6.67] 43.20 2881 07 90.2 83 4) 32 -86
CEILING W. Aftic 1 - ¥4 PL (Up) 4.67] 1069 49, 0.7 80, 93.4) 3.2| -11
TOTAL TRANSMISSION LOAD = -1,179]
Note: Wall thickness varies from 8" to 12", conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Ceiling raised to el. 763"-6".
JArea (exciuding floor) = 1ﬂ
LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : 0 X 250 = 0
ELECTRICAL LOAD (pg. 4 of App. C) : = 4,832
TOTAL ROOM SENSIBLE LOAD: 3,653
Ts | ] a Josxos] CFM
ROOM TEMPERATURE (Tr) = { 818 ) + ( 3,663 /(972 x 320 ) = 935 °F
LATENT LOAD: Qlatent
PEOPLE (po. 4 of App. C) : 0 X 200 0
TOTAL ROOM LATENT LOAD: Y
ROOM HUMIDITY RATIO (Wr) = 0.0088 + 0 /(09 x 4840 x 320) = 0.0088

|CALCULATED ROOM CONDITIONS:

93.4 °F dry bulb
27% RH

This Appendix added by Revision 013.
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C4 (Ref. 5.1.485.5.1)
ROOM NAME: KITCHEN

Design air fiow; : 440 cfm™
Supply Air Temp: ’ 56.0 °F .
Supply Air Humidity Ratio: 0.0085 IbW/Ib dry air
Steady State Temperature: 87.3°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE KEAT
WALL ENCLOSURE et (re)] (o) | (sq Ft) |BwhsgnF | CP) (P (F) (BTU/h)
WEST : 755.0'- C1, 8* Cl 8.00 29. 235. 0. 81, 87. -5.7] -664
{soutw- 1755.0°- C3, & RMW 8.00 140 90.} 0.4 93 87 6.2 254
Door C40 7.47] 3.00 21, 0. 93.4 87.3 8.2 B
765.0 - C5, 8" RMW 8.00 13.3 107.0 04 86.9 87. -0.3] -17
755.0 - C6, 8" RMW 8.00 16.00 128 0. 86.1] . 87. H| 87
757.0 - A5, 36 CI 8.00 14.03 112.%' 023 850 87.3 2.3 |
708.0 - T1, 168" TC (Up) 8.70 13. 118. 0369 1100 87. 22.8) 077
729.0'- C1, 8" TC (Up) 295. 0.524| 95.0 87. 7.8 1,201
W. Attic 1 - 5/8° GB (Dn) 20, 14.03 412. 0.3 90.2 87 3.0] 41
TOTAL TRANSMISSION LOAD = 2,099

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(™) Alir Is exhausted via toilet & locker room relief fan.

JArea (excluding floor) = 7107]
LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : 10 X 250 = ' 2,500

ELECTRICAL LOAD (pg. 4 of App. C) : 8,787

TOTAL ROOM SENSIBLE LOAD: 13,388
Ts | o | CFM -

ROOM TEMPERATURE (Tr) = 56.0 + 13,386 / (1.08 x 0.8 x 440 ) = 813°F .
LATENT LOAD: Q latent
PEOPLE (pg. 4 of App. C) 10 X 200 2000
TOTAL ROOM LATENT LOAD: 2000
ROOM HUMIDITY RATIO (Wr) = . 0.0085 + 2,000 / ( 4840 x 0.9 x 440) = 0.0096

This Appendix added by Revision 013.
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C5

ROOM NAME: MEN'S TOILET

(Ref. 5148 5.5.1)

This Appendix added by Revision 013,

Design air flow: 90 cfm™*

Supply Air Temp: 56.0 °F

Supply Air Humidity Ratio: 0.0085 IbW/Ib dry air

Steady State Temperature: 86.0 ‘F

TYPE OF LENGTH/ [ WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE cr. (rt)]  (Ft) (sq rt) |BumsqtF | () (F) (F) (BTU/h)

WEST 755.,0' - C4, 8" RMW 8. 13. 107 0.4 87. 86. 0.3] 1
SOUTH® - 755.0'- C3, 8" RMW™ 8 10.31) 61, 0.4 83 86.9 6.5 1
SOUTH Door Ca2 717 3.00 21. 0. 93.4 6&1 6.5] g
NORTH 755.0 - C6, 8" RMW™ 8.0 10.31 1. o.% 86.1 86. 0.8] -
INORTH Door C45 77 3.00 21, 0. 861 6.9 08 k|
[EAST 7556.0' - C10, 8" RMW™ 8. 1331 107. 0.45 1. 8.9 5.1 gg
FLOOR 720.0 - C1, & TC{Up) 10.39 133 137.9 0.524 65, 86.9 8.1

CEILING - W. Attic 1 - 5/8" GB (Dn) - 10.31 13.34 137. 0.3 90.24 86.9 3.3 1

: ITOTAL TRANSMISSION LOAD = 722

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.

(*) Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.

(***) Air is exhausted via toilet & locker room relief fan.

‘ JArea (excluding fioor) = 517|
LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : ] X 250 = 0
ELECTRICAL LOAD (pg. 4 of App. C) : = 1,994
TOTAL ROOM SENSIBLE LOAD: ’ 2,716
: = | o | CFM

ROOM TEMPERATURE (Tr) = "56.0 + 2718 / ( 1.08 x 0.9 x %0 ) = 87.0°F

LATENT LOAD: Q latent
PEOPLE (pg. 4 of App. C) : 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C6, C7. and C8 (Ref.5.1.4&5.5.1)
ROOM NAME: LOCKER ROOM AND SHOWERS
Design air flow: . 65 cfm**
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0085 tbW/b dry air
‘Steady State Temperature; . . 8814 'F Design Room Temperature: 93°F ]
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
- WALL ENCLOSURE GT. (Fo)l  (Ft) (sq Ft) |BumsqrF | (P (F) (F) (BTU/h) 4
SOUTH* 755.0'- C5, 8" RMW*™ 8. 10.31 61. 86. 86.1 0.8
[souTh Door C45 717 3.00 215 6.9 861 0.8 E |
NORTH 757.0 - A5, 36" CI .00 710.31 52.5 s% 6.1 1.1 ;;l
I'EATT 755.0 - C9, 6 RMW™ 8.00 10.03 80 . 76, 86.1 9.4 —
[EAST ~ |785.0 - C10, 8" RMW™ 8.00 5.3 42.6 0.4 81.l 86.1 4.3 i
JwesT 755.0 - C1, 8" Cl 8.000 16.0 128.2 0.500 &g». 86.1 45 2
IFLOOR 720.0 - C1, 18" 1C (Up) 16.02 8.70 130.4) 0.369 5. 86.1 8.9]
FLOOR 720.0'- C1, 8" TC (Up) : 254 0.524 95.0 88.1 8.9] 120
| €3S W. Attic 1 - 5/8" GB (On) 16.02} 10.31 165, 0338 0.2 8.1 a1] 231
TOTAL TRANSMISSION LOAD = 10;
() The area of the door, listed directly beiow this wall area, has been subtracted from the total wall area.
(*) Wallg are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
(***) Air is exhausted via toilet & locker room relief fan.
JArea {excluding fioor) = 581}
LOAD SUMMARY: )
PEOPLE (pg. 4 of App. C) : 0 X 250 = 0
ELECTRICAL LOAD (pg. 4 of App. C) : : = 1,808
TOTAL ROOM SENS!IBLE LOAD: . 1,910
13 | o | CFM
ROOM TEMPERATURE (Tr) = _ 560 + 1,910 / ( 1.08 x 08 x 65 ) = . 882°F
LATENT LOAD: Q latent
PEOPLE (pg. 4 of App. C) : 0 X 200 ' (!
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0/ (4840 x 0.9 x - 65) = 0.0085
[CALCULATED ROOM CONDITIONS: 86.1 aT{dry bulb
32% RH

This Appendix added by Revision 013.




WA Appendix C

Document: EPMLCP072489 | Rev.: 013 | Plant: WBN / Units 1,2

Page: 12 of 103

Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. - STAIR C1 : (Ref. 5.1.1 & 5.1.12)
ROOM NAME: WEST STAIRWELL
) Reference ‘
Design air flow: - ¢fm .30
Supply Air Temp: - °F
Supply Air Humidity Ratio: - Wb dry air
_Steady State Temperature: 100.5 “F : .
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft) }  (Ft) (sq Ft) lBumsqtF | (F) (€3] (F) {BTU/h)
WEST 755.0'-C2, 8" C 8. 4.0 32. 0. 97. 100. 28 g
SOUTH 755.0- T1, 36" CI 8. 20.54) 164.9 0.2 110.0 100.5 9.5
NORTH* 7550 - C3, 8" Cl 8 20. 142, o.sg 83.4 100. 7.4 -507)
|NORTH Door C37 717] 3.00 21. 0.448] 93.4 100.3 7.4 -64
EAST 755.0 - C3, 8" Ci 8. 4,00 32. 0.500 93.4 100. 7.1 -114
CEIUNG W. Attic 3-3/4" PL (Up) 2054 4.00 82.2] 0.730 97.2 100.8 3.3 -188
|FLO0R (See Nate) | | |
TOTAL TRANSMISSION LOAD = -563]
Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : 0 X 250 = 0
LIGHTING (Note 1, pg. 4 of App. C) 184.3 X 3.413 X 100% = 581
TOTAL ROOM SENSIBLE LOAD:
X ry bu

This Appendix added by Revision 013.
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ROOM NO. STAIR C2

ROOM NAME: EAST STAIRWELL

(Ref. 5.1.1& 5.1.12)

This Appendix added by Revision 013.

eference ‘
Design air flow: - cfm . 30
Supply Air Temp: - °F
Supply Air Humidity Ratio: - bWib dry air
Steady State Temperature: 91.1 °F )
: TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T] SENSIBLE HEAT
. WALL ENCLOSURE HGT. (Ft )I (Ft) (sq Ft) |BumsqitF | (P (F) ('F) (BTU/h)
WEST* -[7E5e-cis el 8.6 6.04 30, 0.50! 90. 91.1 1.1 —
WEST Door C53 7.17] . 3.00 21.5 0. 20.0 01.1 1.1 -11
WEST 755.0 - C13, 8" RMW 8.67] 23 20.1 o.:% 748 911 216.5] 151
SOUTH 755.0- 11, 36" Gl 8.67 20. 176. 0.2 100 o1.1 18.9) 7
INORTH 755.0°- C18, 8" Cl 8.67 14.2 123, o.sﬁ 86.00 1.1 6.1 -377
NORTH 755,0' - C13, 8° RMW 8.67 e.oq 52, 0455 748 9.1 185 354
EAST 755.0°- G18, 12' CI 8.67 4.0 347 0.431] G| BEE 6.1 -91
EAST* 755.0' - C18, 8" RMW 8.67) 4.3 16.6] 0459 850 91.1 8.1
EAST Door C60 797 X 219 0449 854 51.1 8.1 -
CEILING EAfiic 3- %4" PL (Up) 4.00 20. 81.3 0.730 a7g 611 3.2 -1
CEILING C13-172" & 5/8° GB (Up) 4.39 8 263 C.448] 74, 1.1 8.5 -1
FLOOR (See Note) | I |
TOTAL TRANSMISSION LOAD = -745]
Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY: .
PEOPLE (pg. 4 of App. C) : 0 X 250 = 0
LIGHTING (Note 1, pg. 4 of App. C) : 2153 X 3.413 X 100% = 735
TOTAL ROOM SENSIBLE LOAD: o
[CACCUCATED ROSH CONDITIONS: $1.1 °F dry Bulb 1
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ROOM NO. 755,0-C9 (Ref. 5.1.4)
- ROOM NAME: CONFE!

Design air fiow: 270 cfm
Supply Air Temp: §6.0 °F
Supply Air Humidity Ratio: 0.0085 IbW/lb dry air
Steady State Temperature: 76.7 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
ENCLOSURE ner. ()]  (Ft) (sq Ft) Jewnsqrr | C(F) ('F) (F) (BTU/h)
755.0 - CB, 8° RMW 8. 10.0 0. 0.4 86.1 76. 0.4 ﬁﬁ
755.0' - C10, 8" RMW 8,00 16.70 112.1 04 81, 76.1] 5.4 260
Door C48 717 3.00 21. 0448 a1, 76.7 5.1
757.0 - AS, 36" CI 8.00 16.7 133.5 0.266] 85.0 767 83 2
755.0'- C12,8"Cl 8.00 10.03 80. 0.500 78.1 7_8.7 1.4|
720.0 - C1, & CRP (Up) 10.0 16.70) 1675 . 0.324 95, 767 18.3]
W. Attic 1 - 3/4" PL (Dn) 10.0 18.70) 167. 0. 90. 76.7] 13.5] 11
TOTAL TRANSMISSION LOAD = 313

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.

[Area (excluding fioon) = 505]
LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : o X 250 = 0
ELECTRICAL LOAD (pg. 4 of App. C) : : = 2,310
TOTAL ROOM SENSIBLE LOAD: 5447
. Ts o | CEM
M 0
ROOM TEMPERATURE (Tr) = 56.0 + 5447 [ (1.08 x 09 x 270 ) = 81 °F
LATENT LOAD: : Q latent
PEOPLE (pg 4 of App. C) : 0___X 200 0
TOTAL ROOM LATENT LOAD: _ 0

ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0 /(4840 x 09 x 270 ) = 0.0085

This Appendix added by Revision 013.
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
ROOM NO. 765.0-C10 (Ref. 5.1.4)
ROOM NAME: SBIFT ENGINEERS OFFICE
Design air flow: 330 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0085 IbW/b dry air
Steady State Temperature: 81.8 “F
TYPE OF LENGTH/ | WIDTH Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE Her. (Ft)] (Ft) (F) (F) (F) (BTU/h) 7&
WEST 755.0' - C5, 8" RMW 8.0 13.39 86. 81. 5.1 2
WEST 755.0 - C6, 68" RMW 8. 5. 86.1 B1. 43 63
JSOUTH* (See Note) 755.0 - C3, 8" RMW 8.0 16.7 93.4 81. 116 461
SOUTH Door C48 7.17] 3.00 83, 81, e |
SOUTH Door C46A (Glass) 7.% 3. 93.4 81. 11.6] 2
NORTH" (See Note) 756.0 - C9, & RMW 8. 16.7 787 81. -5.1 -2
NORTH Door C48 747 3.00 . 76.7 81. -5.1
EAST* 755.0' - C12, 8" Cl 8.00 19.36] 54.9 I 78.1 81. 3.7 -2
FLOOR 729,0 - C1, 8" CRP (Up) 16.70 19.3¢ 323, 0.324) 95.0 B1. 13.2 1,
CEILING W. ARtic 1 - 3/4" PL (On) 18.70 19,36 323, 05 0. 81, 84 1,37
TOTAL TRANSMISSION LOAD = 3,29
Note: Walt thickness_ varies (see **); conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(") Part of the wall is 12" thick; conservatively, 8" thickness was considered.
- JArea {excluding fioor) = 3_95|
LOAD SUMMARY: —
PEOPLE {pg. 4 of App. C) : 2 X 250 = 500
ELECTRICAL LOAD (pg. 4 of App. C) : = 4,502
TOTAL ROOM SENSIBLE LOAD: 8,297
, L B I | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 8207 / (108 x 0.8 x 330 ) = 818 °F
LATENT LOAD: ' Qlatent
PEOPLE (pg. 4 of App. C) : 2 X 200 400
TOTAL ROOM LATENT LOAD: 400
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 400 / (4840 x 0.9 x 330 ) = 0.0088
[CALTULATED ROOM CONDITIONS: 81.8 T dry bulb |

This Appendix added by Revision 013.
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. - NA

R_OOM NAME: EAST ATTIC 1 (above C14)

Design air flow:

(Ref. 5.1.1 8 5.1.6)

2,580 cfm ‘(Transfer from room C14)
_Supply Air Temp: 734 °F (Transfer from room C14)

Supply Air Humidity Ratio: 0.0085 IbWib dry air (Transfer from room C14)
Steady State Temperature: 76.3 'F :

TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT

WALL ENCLOSURE 6T. (Frt)] (Ft) (sq Ft) JptunsqtF | (P (F) | B (BTU/h)
WEST (Second tier) 755.0' - C13, 10° CI 7.5 42 a25. 0.4 74. 76. 17 2
EAST (CLTD) 36" CE 77 320 a5, 0.2 18.5] 1-53
NORTH (CLTD) 38" CE 10.00 18. 168. 0.2 11.2] 4
SOUTH 708.0°- T1, 36" CI 10.00 16.80 168. 0. 110, "~ 76. 337 1,
FLOOR €14 Celling (Ac.tlle) (Dn) 16.80 42.00 705. 0.339 73.4 78. -2.9] -67
ROOF (CLTD) 27°, uninsulated (Down) 18.80 42.00 705. 0.300 T 24.0] 5.07
TOTAL TRANSMISSION LOAD = 7,851
- JArea {excluding ficor) = 1603]
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)F; To = 5 - 22/2 = 84; F=1.0
CLTDcorr(east) = [(21.5 + 0)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (east)= 18.5°F -
CLTDcorr{north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= “11.2°F
CLTDcorr(roof) = [(29 +2)*0.75 + (78 - Tr) + (84 -85)) CLTDcorr (roof)= 24.0°F
: Ts Q |108x09 | CFM

ROOM TEMPERATURE (T7) = ( 734 ) * 2,580 ) = 184 °F

7,551 /(.972 x

This Appendix added by Revision 013.
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. - NA ’
ROOM NAME: EAST ATTIC 2 (above C15)
Deslgn air flow: - cfm
Supply Air Temp: ' R
Supply Air Humidity Ratio: - [bWI/b dry air
Steady State Temperature: 87.9 'F
' TYPE OF “| LENGTE/ | WIDTH AREA ] Ts Tr DELTA T| SENSIBLE HEAT
ENCLOSURE HGT. (Ft)l . (Ft) | (Sq Ft) |BumsetF | (F) (3] (F) (BTU/h)
MCRPlen, 12' CI 8, 6.04 54, 0.431 333 87. 46 -1d
755.0 - 11, 96 CI 5.4 13.29 1207 0239 1109 87, 22.1 g
755.0 - C13, 8' CI 808 132 120.7] 0.500 74. 87.9 -13.3] -80
E. Aflic 3, 8" Gl 9.08 ry 363 0500 ar. B7.9] o.0{ -
C13 (sec. tier), 8" C! 9.08 2.04 18.5 0.500 746 - 8T -13.3) -123
C15- 34" PL (Up) 13.2 604 - &0 0.7 90. 87. 21 1
27", uninsulated (Dn) 13} 8. &0. 0.3 ] 124 29
TOTAL TRANSMISSION LOAD = 15

CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -B5)JF; To = 85 - 22/2 = 64, F=1.0
CLTDcorT{roof) = [(28 + 2)40.75 + (78 - Tr) + (84 -85)] CLTDcorr (roaf)= 124 °F

"ROOM NO. N/A
ROOM NAME: EAST ATTIC 3 (above Stair C2)

Design air flow: ' - cfm
Supply Air Temp: : - °F
Supply Air Humidity Ratio: ’ - IbWib dry air
_Steady State Temperature: 87.9 ‘F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T] SENSIBLE HEAT
ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) [BumsgtF ]| (F) (F) ('F) (BTU/h)
E. Attic 2, 8° CI 9.0 4. 36. 0. 87. 87. 0.0 -
755.0- 11, 36" Cl g0d 20 184 0. 110. B7. 221
755.0' - C13,8"CI 9.09 20.33 1846  0.500 746 a7. -13.3 122
7550 - C13, 12 CI %04 400 %3 0.431 R 87.3 13.3] -204
E.Stalr C2 - 3/4" PL (Up) 4.00 20.33 813 0730 1.1 87. 3.2| 189
IROOF (CLTD) 27", uninsulated (Dn) 4.00 20.33 81. 0.300 | 12.4) 3011
3I'm_'mﬁr\vmsm|ssm LOAD = 15|
CLTOcorr = [(CLTD + LMK + (78 - Tr) + (To -85)]F; To=95.22/2 = 84; =1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)) CLTDcorr (roof)= 124 F

This Appendix added by Revision 013.
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN / Units 1,2 | Page: 18 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C12

ROOM NAME: MAIN CONTROL ROOM

(Ref. 5.1.4,5.1.2 & 5.1.4)

Design air flow: 21,850 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0085 IbW/ib dry air
Steady State Temperature: 78.1 “F Design Room Temperature: 80°F
TYPE OF LENGTH/ | WIDTH AREA [§] Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT, (Ft)] (Ft)- | (Sq Ft) |BumsqrfF | (F) (F) (F) (BTU/h)
S (] B T34 ) 934 78.4 15.3] rY;
WEST Door C58 7.4 4.500 32. 93.4 78.1 15.3) 221
WEST 755.0 - C10, 8" CI 8.00 19. 154, sg: 78.1 3.7 28
WEST 755.0- C9, 8" Cl 8.00) 10.03 80.2] 76. - 7184 -1.44 -
WEST . W. Attic 1, 8" Cl 2.00 42.00 84.0 80.2 78.1 12.1
|souTH 755.0'- 71, 36" CI 10.00 150.70 1507, 1100 78.1 a1.9] 1,
NORTH 757.0 - Al, 36" CI 10.00 26.70 267, 85 78.1 6.9 4
NORTH 757.0' - A25, 36" CI 10.00 14.00 " 140.0 80.0 78.1 1.9]
NORTH* 757.0' - A3 to A5, 36" Cl 10. 48 480. 85.0 78.1 6.9] 7
INORTH Door C49 8. 3.00 19, 85.0 78.1 6.9]
NORTH 757.0' - A27, 36" Cl 10.00 14.00 140.0 80.0 78.1 1.9]
NORTH 757.0 - A23, 36" CI 10.00 20.00 200.0 89.0 78.1 10.9| 514
@TH‘ 751.0 - A21/A22, 36" Ol 10.00 28.00 260. . as.tf 78.1 6.9] 424
NORTH Door C50 6.50 3.00 19. 0.448 85.9 78.1 .89 60
k_EITST‘ 765.0'- C15,12" CI 8.67] 6.04 201 0.431 0.0 78.1 11.9| 103
I_Eisr Door C55 747 450 3z.§l 0. 90.; 78.1 11.9] 173
EAST E. Attic 2, 12" CI 1.33 6.04] 8.0 0.431 87. 78.1 9.8 34
EAST 785.0° - C13,12° Cl 10.00) 35.29 352.9 0.431 7480 7841 35| -532
FLOOR 720.0'-C1, 8" CRP (Up) 42,00 150.70f 6320.4 0.324) 95.0f 78.1 16.9] 34,657
CEILING™ MCR Plenum The retum air is directed from the room to the plenum. —
TOTAL TRANSMISSION LOAD = 49,588]
(*) The area of the daor, listed directly below this wall area, has been subtracted from the total wall area.
{*) Luminious ceiling panel (plastic)
LOAD SUMMARY: |Area {excl. floor/celling) = 3857'
PEOPLE (pg. 4 of App. C) : 8 X " 250 = 2,000
ELECTRICAL LOAD (pg. 4 of App. C) : = 413,000
TOTAL ROOM SENSIBLE LOAD: 464,589
o | Ts_ |
Transfer - Air (C 13) - not included here see MCR Plenum 2727 X 1.08 X 0.9 746 781 -9,276
Transfer - Air (West Attic 1) - pg. 30 & App. C pg.27 143 X 1.08 X 0.9 90.2 78.1 1,686
NET ROOM SENSIBLE LOAD: 466,275
Ts Q | CFM
ROOM TEMPERATURE (Tr) = 66.0 + 466,275 / ( 1.08 x 0.9 x 21650 ) = 781 °F
LATENT LOAD: Q latent
PEOPLE (pg. 4 of App. C) : X 200 . 1600
Transfer - Air (C 13) - not included here see MCR Plenum 2,727 X 4840 X 0.9 0.0085 -0.0085 0
Transfer - Air t Attic 1) - pg. 30 & App. C pg. 27 143 X - 4840 X 0.9 0.0087  -0.0085 109
TOTAL ROOM LATENT LOAD: 1,709
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 1709 / (4840 x 0.9 x 21850 ) = 0.0085

[ —————
CALCULATED ROOM CONDITIONS:

76.1 °F dry bulb
41% RH

This Appendix added by Revision 013.
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 765.0-C13 & €20
ROOM NAME: RELAY ROOM and DPSO SHOP

(Ref. 5.1.4, 5.1.6, 5.1.10)

Design air flow: 7,480 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0085 [bW/b dry air
Steady State Temperature: 746 F Design Room Temperature. 80"F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE GT. (Ft)] (Ft) (5q Ft) |Bumhsqhr | (P (P (F) (BTU/h) j
WEST 755.0- C12, 12" Cl 10. 35.2 352. 0.431 78.1 74, as| 53;
WEST (Second tier) MCR Plenum, 12 Cl 7.75 35.2 273 4 0.431 83.3 746 87| 1,
WEST (Second tier) E. Altic 3, 12" CI 9.08 400 . 36.3 0.431 [IZ 74.6] 133} 2
WEST (Second tier) E. Attic 2, 8" Cl 9.0d 2.04 18. 0. 87. 748 13.3] 1
JSouTH Stair C2, 8' RMW 8.67 6.04 B2, 0. 91.1] 74.6 16.5 g
[soUuTh 755.0' - C19, 2-5/8'GB 8.67] 37.6 326, 0.403 85. 74.6] 10.4 1,38
|south” 756.0 - C15, 8 CI 66 13% 5.0 0.500 90.3— 74, 154 501
{SOUTH Door C52 7.17 7. 50. 0. 90.0( 74.6 15.4 _3q
|SOUT H(Second tier) E. Attic 2, 8" Cl 9.08f 13.2 120.7] - 0.500 87.9 74. 13.3] %g
[SOUTH(Second tier) E. Attic 3, 8" CI 9.08 20.33 184 6 0.500 a7. 74.6 13.3) 1,
JSOUTH(Second tier) 7550 - 11, 36" CI 9.09 24.04 218.3 0.2 110.0 74.9 354 1.824
757.0 - A21, 36" Cl 17.7 57.8 1023. 0.2 85.0 74.8 10.4 2,512
755.0 - C16, 8" RMW 86 18. 138 0.4, 70.4 ZE| 4.2 -2
Door C63 7.4 3.% 21 0. 70. 74.8 4.2
755.0 - C18, 8° RMW 8.67 1. 174 0.4 8.4 74, 6.2 331
Stair C2, 8 RMW 8.67 2.:% — 201 0.4 o1 748 16.5 151
East Aftic 1, 10° CI 77 42.00 325, 0. 76. 748 1.7 =]
755.0°- C14, 10° CI 1. 42.00 559 0. 73.4 746 -1.2]- 31
729.0' - C1, 8" TC (Up) 32, 38.13 1244.2 0.524) 95.0 74.6] 204 13,
720.0- C1, & 1C (Up) 2.33 13.29 K | 0524 95.0 746 204
708.0'- T1, 18" TC (Up) 32,63 16.53 637.3 0.369) 110.0 74.6] 354 8,324
C16 (Area above) (Dn) 179.7] 0.4 70.4 74.6] 42 -304
C18 (Area above) (Dn) 1134 0. 68.4 74, 6.2 -283
C19 (Near C16) (Up) 54,0 OW 85.0f 74, 10.4 302
C19 (1/2°& 5/8" GB)(Up) 262.2 0. 85.0( 74. 104 1,319
E.Stair(1/2-15/8°GB)(Up) 26.3 o.:g-f 911 748 16.5 =
27", uninsulated (Down) - 2567.7] 0. 257 19,7
TOTAL TRANSMISSION LOAD = 53.541'

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
** Ceiling for this room is 8" concrete slab )

{Area (excluding floor) = 597-0]
CLTDCorT = [(CLTD + LMK + (78 - Tr) + (To -85)JF; To = 85 - 222 = 84; F=1.0
CLTDCoOrT{roof) = [(20 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 25.7°F

This Appendix added by Revision 013.
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C13 & C20

(Ref. 5.1.4,5.1.6,5.1.10)

‘This Appendix added by Revision 013.

ROOM NAME: RELAY ROOM and DPSQ SHOP (cont'd)
LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : 0 X 250 = 0

ELECTRICAL LOAD (pg. 4 of App. C) : = 81,857

TOTAL ROOM SENSIBLE LOAD: 135,398
Ts Q ' CFM
ROOM TEMPERATURE (Tr) = 56.0 + 135398 / ( 1.08 x 0.9 x 7480 ) = 148°F
LATENT LOAD: : Q latent
PEOPLE (pg. 4 of App. C): 0 X 200 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0 /(4840 x 09 x 7490 ) 0.0085
I Y Tt e T
CALCULATED ROOM CONDITIONS: 74.6 °F dry bulb
. 48% RH
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC |

ROOM NO. 755.0-C14
ROOM NAME: TECHNICAL SUPPORT CENTER

(Ref. 5.1.4, 5.1.5, 5.1.10)

Design air flow: " 1,840 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0085 IbW/Ib dry air
Steady State Temperature: 734 °F :
TYPE OF LENGTE/ [ WIDTH AREA u o Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) IBwhsarfF | (B (F) (F) (BTU/h)
WEST : 755.0 - C19, 10" Cl 88 6.0 25, 0. 85. 734 11.6] E
[WEST Door C51 8.60 38 26. 0. [ 734 116] 134
WEST* 755.0'- C16, 10" Cl 8.67] 21 184, 0. 70.4 734 3.0 -
WEST Door C62 7.147] . 21. 0. 70.4 734 -3.0 E
WEST* 755.0' - C18, 107 Cl 8.67] 104. 0.463 8. 734 50 -2%;'
WEST | Window . 400 13. 08100 68. 734 50| -
— —
WEST (Second tier) 755.0'- C13,10°Cl 1.33 55.9 0.4551 - 74. 73.4] 1.2 31
708.0'- T1, 36" CI 10, 168.0 0.2 110.d 73.4) 36.6 1,451
38" CE - 10.00 168.0 0.2 14,1
36" CE 10.00 4200 0.262 21.4] 2,
708- 11, 18" CRP (Up) 16.80 7056 0257 110.0 734 36.6| 6,6% :
E. Attic 1 (Ac. tile) (Dn) 16.8 705, 0.3541 76.3 73.4 2.9 67
TOTAL TRANSMISSION LOAD = 11,600]
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
JArea {excluding fioor) = 1573'
e ——————————————————————
CLTDcorr = [(CLTD + LMK + (78 - Tr) + (To -85)]F; To = 85 - 22/2 = 84; F=1.0
CLTDcorr(east) = [(21.5 + 0)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (east)= 21.4°F
CLTDcorr(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= 14,1 °F
LOAD SUMMARY: )
PEOPLE (pg. 4 of App. C) : 0 X 315 = 0
ELECTRICAL LOAD (pg. 4 of App. C) : = 21,851
TOTAL ROOM SENSIBLE LOAD: 33,351
CFM Ts | ¢T
-Transfer - Air (] 162 -Pg. 30 & App. Cpg. 24 740 X 1.08 X 0.9 70.4 -73.4 -2,158
NET ROOM SENSIBLE LOAD: j 31,193
s | o | CFM .
ROOM TEMPERATURE (Tr) = 580 + 31,193 / (1.08 x 0.9 x 1840 ) = 134 °F .
LATENT LOAD: Q latent
PEOPLE (pg. 4 of App. C) : 0 X 325 0
Transfer - Air (C 16) - pg. 30 & App. C pg. 24 740 X 4840 X 0.9 0.0085 -0.0085 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0/ (4840 x 0.9 x 1840 ) = 0.0085
7 ry bu

This Appendix added by Revision 013.
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ROOM NO. 755.0-C15 (Ref. 5.1.1 &5.1.11)
ROOM NAME: CORRIDOR
Reference ‘
Design air flow: - ¢fm . . 30
Supply Air Temp: - °F .
Supply Air Humidity Ratio: - IbWADb dry air
Steady State Temperature: 90.0 °F Design Room Temperature: 83°F ]
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE GT. (Ft)] (Ft) {Sq Ft) IBtth.aqﬂ.F (P (F) (F) {BTU/h)
WEST 755.0 - C12, 12" CI 8.6 6.04 20.1 0431 764 0. -11.9] -1
WEST Door C55 74 4.50 32.3 0.448 78.1 90.0 -11.9 -172
| S 755.0' - T1, 36" CI 8.67] 13.2 87.2 0.2 110.0 90.0 20.0 411
SOUTH Door C54 (Heavy eq.) 7.10 3.9 2808 o.ﬁg 110. 90.0) 20.0 254
INORTH* i 755.00 - C13,8"C! 8.67] 13, 65,4 0.500 74, 900 . _1s. -501
NORTH - Door C52 717 7.00 50 0.448] 74. 90.% -15.4] -
EAST* Stair C2, 8°Cl 8.67] 6.04 9% 0.50q 91.1 90. 1.1
EAST Door C53 747 8. 43, 0.448] 91.1 90. 1.1 2
FLOOR 729.0'- C1, 8° TC (Up) 13.2 6.04 80.3 0.524 95.0 90. 5.0) 210
CEILING ] E. Attic 2 - 34" PL (Up) 13.249 6.04 80.3 0.730 87. 90, 2.1 -1
: TOTAL TRANSMISSION LOAD = - -344]
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
JArea {excluding fioor) = 415
LOAD SUMMARY:
————
ELECTRICAL: . .
PEOPLE (pg. 4 of App. C) : 0 X 250 = 0
LIGHTING (pg. 4 of App. C, Note 2) : 860 X 3.413 X 100% = 204
EQUIPMENT (pg. 4 of App. C, Note 2) : 17.2 X 3.413 X 100% = 59
TOTAL ROOM SENSIBLE LOAD: 9

ICALCULATED ROOM CONDITIONS: 90.0 °F dry bulb
28% RH

This Appendix added by Revision 013.
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ROOM NO. - /A"

ROOM NAME: M C R RETURN AIR PLENUM (above room C12)

Design air flow: 24,520 cfm (Transfer from room C12) .
Supply Air Temp: 781 °F (Transfer from room C12) pg. 18 of App. C
Supply Air Humidity Ratio: 0.0085 [bWiib dry air (Transfer from room C12) . 18 of App. C
Steady State Temperature: 833 °F
. TYPE OF LENGTH/ | WIDTH Ts Tr DELTA T] SENSIBLE HEAT
WALL ENCLOSURE wer. (Fu)] - (Ft) (P 93] (F) (BTU/h)
| B T1-36 C) 77 750.7 10, 8. 26.7 7,
NORTH 757.0' - A1, 36" Cl 7.78 26.71 85. 83. 1.7
NORTH 757.0' - A25, 36" CI 77 14.00 80.04 81; 3.3 -84
[NORTH 757.0 - A3 o A5, 36" C| 7.7; 28.00 5.0 83 1.7] 1
NORTH 757.0 - A27, 36" CI 7.75 14.00 80.0 83.3 33 -84
NORTH 757.0' - A23, 36" CI 7.75 20.00 89, 83.3 5.7 209
NORTH 757.0' - AZ1/A22, 36" CI 7.75 28, 85. 83, 1.7 :g
EAST C13 (Sec. tier), 12" Cl- 7.79 35. . . 74.6{ 83. -8.7 21,029
EAST E Atic 2, 12" C) 774 8. 4.9 0.431 e7.9 83 4.8 oy
WEST West Attic 1, 8° C| 7.7§ 42,00 325. oﬁ 90.2 83, ES' 1129
FLOOR" C12 (Susp. ceiling) The return air is directed from the reom to the plenum. .
ROQF (CLTD) 27", uninsulated (Down) 6329, 0. 17.0| 32,1
iTOTAL TRANSMISSION LOAD™ = 123,003

(*) Luminious ceiling panel (plastic)

(™) includes the transfer air from C13 and-92,182 Btuhr for lights JArea (excluding floor) = 9311}
g ———— ———rym——
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To=95- 22/2 = 84; F=1.0
[CLTDcom(rocf) = [(28 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 17.0F
Ts Q 1.08 x 0.9 CFM
781 ) + | 123,005 /(.972 x 24520 ) = 833 °F

ROOM TEMPERATURE (Tr) = (

This Appendix added by Revision 013.
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ROOM NO. 785.0-C16 and C 17
ROOM NAME: CONFERENCE ROOM & TELEPHONE RQOM

This Appendix added by Revision 013.

Design air fiow. 380 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0085 [bW/lb dry air -
Steady State Temperature: 704 'F : . .
TYPE OF LENGTH/ [ WIDTH AREA U Ts Tr CELTA T SENSIBLE HEAT
ENCLOSURE HoT. (Ft)l  (Ft) | (Sq Ft) IBtth.sqﬂ.F (F) (F) (F) (BTU/h) J
755.0 - C13, 8" RMW 8.6 18. 138. 0.455 74. 70.4 4.2 2
Door C83 7.17) 3.0 21.9 0.448} 74.8 70.4 4.2 . 40
755.0 - C19, 8" RMW 8.67] 3.03 28.7] 0.455] 850 704 14.6 17
755.0 - C19, 8" RMW - 8.67 8.3 72. 0455] 850 70. 14.6] 481
Door C57 7.17 3.00f 21. 0.448 850 - 704 14.8 141
755.0 -C18, 2-5/8" GB 8.67) 8.3 53.3 0.403 68.4 704 2.0 43
Door C64 7.17) 26 19.1 0.448] 68.4 70.4) 2.0 -17]
755.0 - C14, 10" CI 8.67 21.50 164 0.463] 734 70.4 30 229
Door C62 . 7.17] 3.0 21, 0.448| 73.4 70.4 a0 2
708" - T1, 18" CRP (Up) 21.50 83q 179 0257 1100 704 39.6) 18
C13 (Second tier) (Dn) 21.50 8.3 170.7] 0403] 74§ . 70.4 4.2
TOTAL TRANSMISSION LOAD = 3,43
(") The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(™) 8" concrete siab
JArea (excluding fioor) = 7?5]
LOAD SUMMARY:
PEOPLE (pg. 4 Of AP, C) 0 X 250 = 0
e ELECTRICAL LOAD (pg 4 of App. C) : = 2,597
TOTAL ROOM SENSIBLE LOAD: 6,034
: CEM Ts | (T
Transfer - Air (C 18) - pg. 30 & App. C pg. 25 360 X 1.08 X 0.9 68.4 -70.4 -700
NET ROOM SENSIBLE LOAD: 5,334
: s | a | . CFM
— .
ROOM TEMPERATURE (Tr) = 56.0 + 5334 / (1.08 x 09 X 380 ) = 704 °F
LATENT LOAD: Qlatent
PEOPLE (pg. 4 of App. C) : X 315 0
Transfer - Air C 18)-pg. 30 & App. C pg. 25 360 X 4840 X 0.9 0.0085  -0.0085 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0/ (4840 x 09 x 380 = 0.0085
70. ry bul
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ROOM NO. 755.0-C18 (Ref. 5.1.1,5.1.6,5.1.10)
ROOM NAME: NRC OFFICE :

Design air flow: 360 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: ' 0.0085 IbWilb dry air
Steady State Temperature: 68.4 F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T] SENSIBLE HEAT
WALL ENCLOSURE GT. (Ft)} (Ft) (5q Ft) feumsate] CF) | (P (P (BTU/h)
[755.0 - C13, & RMW | 56 1354 1174 04 74, 8.4 8.2 331
755.0 - C16, 2.5/6°GB 8.6 8. 53.3 0. 704 684 20
Door C64 7.17] 2.67) 181 . 0.448 70. 684 20| L
757.0 - A21, 36" CI 6.67] 8.39 728 o.2:4 85, 684 16.6 : 2
NORTH (CLTD) 36" CE . .67 584 51.0 o.igg 19.1 2
755.0- C14,10°Cl - 8.87 13. 104.2 0. 73.4 68.4 5.0 241
Window 4.00 33 13.2 0.820) 734 68.4) 5.0 54
706 - 11, 18" CRP (Up) 13.54) 8. 113.2) 0.257] 110.0 65.4 418 1.210
CEILING* C13 (Second tier) (Dn) 1354 8. 113, 0 74.6 68.4 6.2] ﬁlél
h‘rom. TRANSMISSION LOAD = 2,71

() The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
{*) 8" concrete slab

JArea (excluding floor) = 544
——————
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To =85 - 22/2 = 84; F=1.0 .
CLTDcorv(north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr {north)= 19,1 °F
LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : 0 X 315 = ]
ELECTRICAL LOAD (pg. 4 of App. C) : = 1,621
TOTAL ROOM SENSIBLE LOAD: 4,340
Ts Q CFM )
ROOM TEMPERATURE (Tr) = . 560 + 4340 / (108 x 08 x 360 ) = 684 °F
LATENT LOAD: o ' " Qlatent
e e s
PEOPLE (pg 4 of App.C): [ X 325 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = ' 0.0085  + 0/(4840 x 09 x 3\ ) = 0.0085

This Appendix added by Revision 013.
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ROOM NO. 755,0-C18
ROOM NAME: CORRIDOR

Design air fiow: 260 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0085 IbW/ib dry air
Steady State Temperature: 85.0 ‘F .
TYPE OF LENGTH/ | WIDTH AREA | U Ts Tt DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) (Sq Ft) IBtum.sqﬂ.F (F) (F) (F) (BTU/h)
IWEST StairC2-12°CI' 8.6 4. 34, 0431 91.1 85. 6.1 91
WEST* Stair C2- 8" RMW 867 2.3 18, 0.456] 911 85, 6.
WEST Door C60 7.1 3.0 21, 0.448| 91.1 as.g - 6.1
NORTH - ]755.0'- C13, 8" RMW 8.67) 8. 52.; 0.455) 74. 85. -10.4 2
NORTH 755.0' - C13, 2-5/8"GB 8.67| 3767 326.6 0.403] 74.8 8500 .104 -1.36d
NORTH® 755.0 - C16, 8 RMW 867 6. 51, 0.455) 70.4 85.0 -14.8] - -33¢%
NORTH Door C57 717 3.09 2% 0448} 704 859 -14.6) 141
SOUTH 755.0' - T1, 36" Cl 88 32, 280.9] 0.238] 110, 85. 250 1,65
755.0 - Stair C2, 6" CI 8.67 14.25'i 1237 - os00] - 74 850 -10.4 643
755.0 - C16, 6° RMW 8.67] 3,08 26.7] 0,455 70.4 65.0 -14.8 -177]
755.0 - C14, 10° CI 8.67] 6.03 255 0483 73.4 85.0 -11.6] L |
Door C51 6. 38 268 0,443 73. 85, -11.6) -139
720.0 - C1, & 1C (Up) 4. 15.77] €9, 0.524) 5.0 85.0 10.0 . - g
708.0 - T1, 18" 1C (Up) 9. 6. 54, 0.360] 1100 85.0 25.0 4
708.0'- T1, 18" TC (Up) 23.40 9.1 212, 0.369]  110.0 85.0) 250 1.
[CEILING (Sec, ten™ C13 (Near C16) (Up) 9.09 6.0] 54, 0.538]  74.8 85, 104 -30.
CEILING (Sec. tien) - C13 (172 & 5/6°GB)(Up) 23,408 9.10 212 o.448] 746 85, -10.4 99
CEILING (Sec. tien €13 (1/2° & 5/8"GB)(Up) 4.3 15.71] 69. 0.448, 74.6 85.00 . -104 -3
. TOTAL TRANSMISSION LOAD = 132
(") The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area. )
(™) 8" concrete slab
LOAD SUMMARY: [Are2 (exciuding floon = 1344]
PEOPLE (pg. 4 of App. C) : 0 X 250 = e
ELECTRICAL LOAD (pq. 4 of App. C) : : = 7,459
TOTAL ROOM SENSIBLE LOAD: 7,327
s | o | : CFM
ROOM TEMPERATURE (Tr) = 56.0 + 7,327 1 (1.08 x 0.9 x 260 ) = 85,0 °F
LATENT LOAD: Q latent
PEOPLE (pg. 4 of App. C) : 0 X 200 ' 0
TOTAL ROOM LATENT LOAD: 0
ROOM HUMIDITY RATIO (Wr) = 0.0085 + 0/ (4840 x 0.9 x 60 ) = 0.0085
S ry bul
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ROOM NO. - NIA
ROOM NAME: WEST ATTIC 1 (above C3, C4, C5, C6, C8 & C10)
Reference
Design air flow: - cfm . 30 '
Supply Air Temp: - °F
Supply Air Humidity Ratio: - IbW/ib dry air ]
Steady State Temperature: 90.2 °F .
TYPE OF LENGTH/ WIDTH AREA U _TS Tr DELTA T|] -SENSIBLE HEAT
WALL ENCLOSURE HGT (Fe)l  (Ft) § (Sq Ft) JM (F) (F) (F) (BTU/h)
ISOUTH (See Note) 755.0' - T1, 38" Cl 9.7 22 214, 0.236 110. 90. 19.8] 1,001
|SOUTH (See Note) W. Attic 3, 8° CI 9.7/ 20.54 200.3 o.sooI 97.2 0. 7.0
SOUTH (See Note) W. Attic 2. 8" Cl 0.7 9.53 92, o.5qg|[ 94.90 90. 47 21
WEST (See Note) 755.0 - C1, Metal column s% 37.33 364.0 0.735 K | 80. -8.6| -2,
WEST (See Note) W, Attic 3, 8" CI 9.7 4.67] 45, 0.500, 97. 80. 7.0 159
INORTH (See Note) 7570 - A5, 36" C| 978 42.70 416 o. as.a 90. 5.2 - %
@ MCR Plen, 8" Ci 7.7'; 42.00 325.3 0.500 83.3 90.2 5.9] 112
755.0 - C12, 8" Cl 2.00 42.00 84.0 0.500 78.1 0. -12.1] -
755.0 - C3, 44" PL (Up) 3378 0.730 93.4 90.2 32| 7
755.0 - C4, 58" GB (On) 2. 0.3%8 873 0. 3.0 415 .
755.0' - C5, 5/8" GB (Dn) 137.% 0_3:?5[ 86.9] ﬁ% -3.3 -1
755.0 - C8, 5/8" GB (Dn) 185.2] 0.338| 6.1 0. a1 -2%
755.0 - C9, 3/4" PL (Dn) 167. 0.503| 76. 90. -13.5 -11
756.0-C10, 54" PL (Dn) 323.; 0503 B1. 90.2 84 K] :%
27" (Uninsulated) (Dn) 37.33 42.7 da . . 10.0 4.7
27" (Uninsulated) (Dn) 287 9.5 10.0 1
27" (Uninsulated) (On) - 467 1.1 10.0 1%
TOTAL TRANSMISSION LOAD = 168
Note: Wall height used = (775.75 - 763) = 9.75' for all walls. :
[Area (excluding floon = 3439
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (T0 -85)JF, To = 85 22/2 = 64, F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 10.0 °F
CFM Ts (-Tr)
Transfer - Air (C 1) - pg. 30 & App. C pg. 8 53 X 1.08 X 0.9 816 -90.2 -445
Transfer - Air (C 3) - pg. 30 & App. C pg. 8 90 X 1.08 X 0.9 93.4 -90.2 277
TOTAL ROOM SENSIBLE L OAD: 0
ROOM HUMIDITY RATIO (Wr):
(ROOM C1) - pg. 30 & App. C pg. 6 53 @ 0.0085
(ROOM G3) pg. 30 & App. C pg. 8 %0 @ 0.0088
Wr= 0.0087
CALCULATED ROOM CONDITIONS: 90.2 *F dry bulb
| . 29% RH
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ROOMNO. - NA' .
ROOM NAME: WEST ATTIC 2 (above C2)
Design air flow: . . - ¢fm
Supply Air Temp: . - °F
Supply Air Humidity Ratio: - IbWNb dry air
_Steady State Temperature: 94.9 'F -
TYPE OF LENGTH/ | WIDTH BREA U Ts Tr DELTA T§ SENSIBLE HEAT
WALL ENCLOSURE HGT (Fo)| (Ft) (sq Ft) IpwhsatF | CF) (F) (F) (BTU/h)
WEST 755.0 - C1, 8" CI 9.7 4.0 30, 0. 81, o4 . 133 -
SOUTH 708.0 - 71,36 CI 8.75 8. 29 02 110, 549 15.1 331
NORTH W. Attic 1-8° C! 9.7! 9.53 929 0.500 90.2] B -4.7 -217
EAST W, Altic 3- 8" Cl 8.7 4.00 30.0 0.500 97.2 o4, 23] '
FLOOR 755.0-C2, 58" GB (Dn) .59 4.00 36.1 0.417] 97.7 04.9 28|
ROOF (CLTD) 27", uninsulated (Down) 9.53 4.00 38.1 0.300 | 5.3] GEI
i TOTAL TRANSMISSION LOAD =
CLTDcorr = [{CLTD + LM)K + {78 - Tr) + (To -85)]F; To =95 -22/2 = 84; F=1.0 .
ICLTDcorr(roof) = [(20 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr {roof)= 53°F
[CALCUCATED ROOM CONDITIONS: S5 T dry oulb 1
ROOM NO. - N/A’
ROOM NAME: WEST ATTIC 3 (above Stalr C1
Design air flow: ) - cfm
Supply Air Temp: . - °F
Supply Air Humidity Ratio: - IbW/b dry air
Steady State Temperature: g7.2F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (sq Ft) IsumsqrF | (P ('F) ('F) (BTU/h)
WEST W. Altic 2 - 8" CI g 0.7 ry 39, 0. 94, 97. ~2.3]
SOUTH 755.0- 11, 36" CI 5.7 20, 200, 023 _ 110, o7. 12.8] 605
INORTH W. Atlic 1- 8" Cl 9.75 20,54 200.3 0. 90.2 7. 70 604
EAST W_ Attic 1- 8" Cl .75 4.00 39.0 0.5 90. o7. 70 K]
FLOOR Stair C1 - 3/4" PL (Up) 20. 2.00 82.2 0.7 100. 7. 3.3] 1
ROOF (CLTD) 27", uninsulated (Up) [ 20.54 4.00 82.2) 0.331 | 31 %
ITOTAL TRANSMISSION LOAD = 7
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -B5)JF; To = 95 - 22/2 = 84, F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] ' CLTDcorr (roof)= 3.1°F
[CATEULATED ROGM CONDITIONS: I LAGE 57T |
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CALCULATION OF RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT:

RETURNAIR
ROOM NUMBER & DESCRIPTION FLOW (cfm) TEMP. HUMIDITY Ref. pg. [cfm X HUMJ cfm X °F -
: {pg. 30, Diagram 2) CF) # MOIST / # DRY App. C

EAST ATTIC 1 2580 78.3. 0.0085 - 16 22.0 106,854
CORRIDOR (C 19) 260]  85.0 0.0085 26 2. 219.300]
RELAY ROOM & DPSO SHOP (C13 & C20) 4.7 74.8 0.0085 20 w.a 1%
|SHiFT ENGINEERS OFFICE (C10) 1 B1.8 0.0088 ‘15 0.1] 81
ICONFERENCE ROOM (C 9) 270]  76.7 0.0085 14 2.3 20,709}
|MCR RETURN AIR PLENUM 24520] 833 0.0085 23 _209.2] z,w.ﬂ

ITOTAL Vretumn = 32,403] 276.34 2,489,552

Retum Air Temperature from MCR spaces: SUM (cfm X “F) / Vreturn = Tretum: | 771 °F 1

Return Alr Humidity from MCR spaces: SUM (cfm X HUM.)/ Vretum = Wret: | 0.0085 # MOIST/ # DRY AIR |
Outside Alr Flow: Voa= 3,697 ofm (pg. 30, Diagram 2)

Outside Air Temperature: Toa= 95 °F DB, 74°FWB  (Section 6.1)

Outside Air Humidity Ratio: Woa = 0.0133 #MOIST/ # DRY AIR

TEMPERATURE OF AIR ENTERING THE AIR HANDLING UNIT:

HUMIDITY RATIO OF AIR ENTERING THE AIR HANDLING UNIT:

Te = [(Vreturn x Treturn) +goa X Toaq / greturn + Voaz
8= y O 1.9
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Room Transmission Loads (Cooling - LOCA Operation)

'ROOM NO. 755.0-C1
ROOM NAME: MECHANICAL EQUIPMENT ROOM

(Ref. 5.1.1,5.1.3,5.1.5,5.1.13 & 5.1.14)

Design air flow: 2,825 cfm
Supply Air Temp: . 56.0°F
Supply Air Humidity Ratio: 0.0070 IbW/Ib dry air
Steady State Temperature: 85.9 °F Design Room Temperature: 91°F
: TYPE OF LENGTH/ § WIDTH | AREA U Ts Tr | DELTA T[ SENSIBLE HEAT
- WALL ENCLOSURE et (Ft)] (Fey ] (sq Ft) |BtumsorrF} CF) (°F) (F) (BTU/h)
WEST (CLTD) 36" CE 42, 745. 0.26. . . 9.0
7080 - 11, 36" CI 39.14 694 7 0. 120. 8.9 31
NORTH (CLTD) 36 CE - 2350 4171 0.26 - 1.8
757.0 - A5, 36" CI 17.75 0. 104. 85.4 18.1
755.0 - C2, 8 CI 8, 0.5000  111. 85, 26.0
[755.6-C3, 5 Ci s.gg 05000 9. 85. 13,0
Door C38 74 0448 989 85. 130
755.0 - C4, 8" C) ) 0500 931 85. 72
EAST (Second tian)™~ W. Aftic 1, Motal 9.7 073 e43 85. 8.3 2.20
EAST (Second tier)~ W. Attic 2, 6" CI 9.7 0. 101. 85. 154 300
FLOOR™ 708.0-T1, 18" C (Up) 39.14] 0.37 120. 85. 34.1 21,077
IEOOF (CLTD) 27", uninsulated (Down) 39.14) 03 | 14.4 7.0
TOTAL TRANSMISSION LOAD = 40,
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Wall height used = (775.75 - 763) = 9.75' for all West Attic walls; conservative.
(***) See Assumption 4.1.6 — -
CLTDcomr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To = 95 - 22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 14.4°F
CLTDcorr(west) = [(21.6 + 0)*0.83 + (78 - Tr) + (84 -85)) CLTDcorr (west)= 9.0°F
CLTDcorr{north) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= 16"F
PEOPLE (pg. 4 of App. C) : DX 250 = 0
ELECTRICAL LOAD (pg. 4 of App. C) : = 32,002
TOTAL ROOM SENSIBLE LOAD: 72,962
TRANSFER AIR CFM |FacToR]| Ts | Tr | DeltaT
(W. Attic 1) - pg. 31 & App. C pg 1,175 X 0.972 942 859 8.3 9,422
NET ROOM SENSIBLE LOAD: 82,384
Ts | a | CFM
ROOM TEMPERATURE (Tr) = 560 + 82,384 /] (108 x 09 x 2825 ) = 86.0 °F
LATENT LOAD; Q latent
PEOPLE (pg. 4 of App. C) : 0 X 200 0
Transfer - Air (West Attic 1) - pg. 31 & App. C pg. 51 1175 X 4840 X 09 0.0074 (0.0070) 2,267
TOTAL ROOM LATENT LOAD: 2267
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 2,267/ (4840 x 09 x 2825 ) = 0.0072
fCALCULATED ROOM CONDITIONS: 85.9 T Gry bulb |
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ROOM NO. 755.0-C2 (Ref.5.1.1,5.1.4 &55.1)
ROOM NAME: WOMEN'S TOILET . Reference
Design air flow: - ofm ’ ng. 31
Supply Air Temp: - °F
Supply Air Humidity Ratio: ' - IbWrib dry air
Steady State Temperature: 111,9 °F )
TYPE OF LENGTH/ | WIDTH | AREA U TS Tr [|DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (rt) | (Sq Ft) |BtunsatF] CF) ('F) (°F) {BTU/h)
755.0- C1, 8" CI 8. 4.0 32, 0. 85. 1. -26.0 1
708.0- 11, 36" CI 80 9.5 76. 0.2 12000 111, 8.1 1
755.0 - C3, 8 CI 8.00 0. 54, 0. 98. 1. 134 35
Door C38 74 3 21, 0. 8. 11, 131 -1
756.0 - W.Stair C1, 8" CI 8, 4.00 32.0 0. 104, 111, 73] . 17
708.0- 11, 16" TC (Up) 3. 3.00 381 0. 120, CEER 8.1 114
W. Attic 2, 5/8° GB (Up) 9.5 4 38.1 0. 101, 111, -10.6] 221
TOTAL TRANSMISSION LOAD = -983)

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) See Assumption 4.1.6

LOAD SUMMARY:
PEOPLE (pg. 4 of App. C): 0 X 250 = 0

ELECTRICAL LOAD (pg. 4 of App. C) : ] = - 992
TOTAL ROOM SENSIBLE LOAD: 2
LATENT LOAD: ' Q latent
———— e :
PEOPLE (pg. 4 of App. C) ; . 0 X 200 0
TOTAL ROOM LATENT LOAD: _ - 0
CALCULATED ROOM CONDITIONS: 111.9 T dry bulb |
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ROOM NO._755.0-C3
ROOM NAME: CORRIDOR

(Ref. 5.1.1,5.1.4 & 5.5.1)

|Reference |
Design air flow: - cfm Jpg. 31 ‘
Supply Air Temp: - °F )
Supply Air Humidity Ratio: - |bW/lb dry air
‘Steady State Temperature; 98.9 F Design Room Temperature: 98°F
TYPE OF LENGTH/ | WIDTH DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (F) (BTU/h)
'SOUTH® 755.0 - C2, 8" Cl 8. 13.1
JsouTH - Door C38 7.17) 13.1 1
[souTh® 755.0 - Stair C1, 8" G 8.00 5.7
Door C37 717 5.7
755.0 - 11, 36" CI* 8.67 21.2
Door C36 (Heavy Eq.) 71 21.2
756.0 - C4, 8" RMW 8.00 -5.8|
Door C40 717 -5.8
756.0 - C10, 8" RMW 30 -12.2
Door C46A (Glass). 7.38 . -12.2
Door C46 7.17] 889 122
755.0 - C5, 8" RMW 8.00 889 47
Door Ca2 747 889 47
7550 - C12, B C| .00 58.9 -18.6)
Door C56 717 98. -18.6|
7850 - C1, 8" Cl Y 8. -13.0!
Door C39 717 98. -13.0
755.0 - Stair C1, 8" CI 8.00 8. 5.7
708.0 - 71, 18" 1C (Up) .67 6.9 21.2 487
725.0 - C1, 8 TC (Up) 5.67 86.9 17.2 1,991
729.0 - C1, 6" TG (Up) 267 I . 889  17.2 44
CEILING W. Attic 1 - 34" PL (Up) 667  43.2 288.1 0730  94.2 K| 47 98
[CEILING W. Attic 1 - 4" PL (Up) 467 10, 29, 0.7 4. 89 47 -1
_ TOTAL TRANSMISSION LOAD = 962
Note: Wall thickness varies from 8" to 12”; conservatively, widest room dimension is used. ) '
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(") Ceiling raised to el, 763'-8". (***) See Assumption 4.1.6
LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : 0 X 250 = 0
ELECTRICAL LOAD (pg. 4 of App.C) : = 4,832
TOTAL ROOM SENSIBLE LOAD: 5,784
TRANSFER AIR CFM | FACTOR | Ts | 7Tr | DetaT
(ROOM C4) - pg. 31 & App. C pg. 33 440 X 0.972 93.1 98.9 -5.8 -2,459
(ROOM CS) - pg. 31 & App. C pg. 34 155 ©X 0.972 942 989 4.7 -708
(ROOM C10) - pg. 31 & App. C pg. 39 220 X 0.972 86.7 98.9 -12.2 -2,609
"NET ROOM SENSIBLE LOAD: 8
ROOM HUMIDITY RATIO (Wr):
(ROOM C4) - pg. 31 & App. C pg. 33 40 @ 0.0080
(ROOM C5) - pg. 31 & App. C pg. 34 165 @ 0.0070
(ROOM C10) - pg. 31 & App. C pg. 39 20 @ 0.0073
| W= 0.0076]

lCALCULATED ROOM CONDITIONS:

555 TV Eas —
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ROOM NO. 755.0-C4 (Ref.5.1.4 855.1)
ROOM NAME: KITCHEN

Design air flow: 440 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbWiib dry air
Steady State Temperature: 93.1 °F
TYPE OF LENGTH/ | WIDTH | AREA U Ts Tr | DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) ] (sq Ft) |BtunsqrF] CF) (F) (F) {BTU/h)
7550 -C1,6°CI 8. 13. 107. 0. 859  93.1 7.2 -
[755.0- C3, 8" RMW 3.00 14.0 0.4 98. 93.1 58 23
Door C40 7.17 3.00 0. . 88, 93.1 58
755.0 « C5, 6 RMW 800 133 107, 0. CYY 93.1 11 51
755.0 - C6, 8" RMW 8.00 16. 128, 0. 93. 93.1 0.7
757.0 - A5, 36" Cl 8.00 14, 112. 0.2 85. 93.1 8.1 21
708.0 - T1, 18- TC (Up) 8.70 13.38 116. 0.3 120. 93.1 26.9| A
728.0 - C1, 8" 1C (Up) ) 265, 0524 116. 93.1 22.9| 3,54
W_ Aftic 1 - 5/8" GB (Dn) 29.3é 14.04 a1 2.2' o.é 94.2 93.1 1.1] 1
TOTAL TRANSMISSION LOAD = 4,638]

(*) The area of the door, listed directly below this wall area, has been subtracted from the tolal wall area.
(**) See Assumption 4.1.6

LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : 10 X 250 = 2,500
ELECTRICAL LOAD (pg. 4 of App. C) : = 8,787
TOTAL ROOM SENSIBLE LOAD: ' 15,925
s | Q | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 15925 / (1.08 x 0.9 x 440 ) = 932 °F
LATENT LOAD: Q latent
PEOPLE (pg. 4 of App. C): 10 X 200 2000
TOTAL ROOM LATENT LOAD: : 2000
ROOM HUMIDITY RATIO (Wr) = 0.0070  + 2,000 / ( 4840 x 0.9 x 40) = 0.0080
[CACCULATED ROOM CONDITIONS: 93.1 F dry bulb |
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ROOM NO. 755.0-C5 (Ref. 5.1.4 & 5.5.1)

ROOM NAME: MEN'S TOILET

ICALCULATED ROOM CONDITIONS:

832 Taypuls ]

This Appendix added by Revision 013."

Design air flow: 90 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/lb dry air
Steady State Temperature: 942 F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr | DELTA T| SENSIBLE HEAT
ENCLOSURE HGT. (rt)] (Ft) ] (sq Ft) |BtumsqrF] (F) (F) ('F) (BTU/h)
755.0' - C4, 8" RMW 8. 13. 1074 0.4 83.1 94, -1 ‘55*
755.0 - C3, 8" RMW** 8.00 10.31 61. 0. 98. 94 a7 1
Door C42 7.47] 3 21, 0. 8. 94 47 g
755.0 - C6, 8" RMW™ 8. 10.31 61 0. 93.8] 94, 03
Door C45 7.17 3. 215 0. 83. 94, 0.3
785.0 - C10, & RMW~ B 13, 107.0 0.4 g6. o4, 7.5 -
729.0'- C1, 8" TC (Up) 10.31 13. 137. 0.52 116. 84, 21.9 15
~|W. Attic 1 - 5/8" GB (Dn) 10.31 13. nﬁ_oﬁ 84, 0.0 %
TOTAL TRANSMISSION LOAD = 1,327
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : 0 X 250 = 0
ELECTRICAL LOAD {pg. 4 of App. C) : = 1,994
TOTAL ROOM SENSIBLE LOAD: - - 3,321
TRANSFER AIR CFM | FacTOR | Ts | T | DeltaT
(Room C6) - pg. 31 & App. C pg. 35 65 X 0.972 94.2 93.8 0.3 20
NET ROOM SENSIBLE L.OAD: 3,341
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 3341 /(108 x 09 x 90 ) = 8942 °F
LATENT LOAD: Q latent
PEOPLE (pg. 4 of App. C) : 0 X 200 0
Transfer - Air (Room C6) - pg. 31 & App. C pg 35 65 X 4840 X 0.9 0.0070 (0.0070) 0
TOTAL ROOM LATENT LOAD: ' 0
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 0/ (4840 x 09 x 90 ) = 0.0070
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ROOM NO. 755.0-Cé, C7, and C8
ROOM NAME: LOCKER ROOM AND SHOWERS

(Ref. 5.1.4 &5.5.1)

Design air flow: 65 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbWADb dry air
Steady State Temperature: 93.8 “F Design Room Temperature: 98*F
TYPE OF LENGTH/ | WIDTH | AREA ] Ts Tr | DELTA T| SENSIBLE HEAT
ENCLOSURE _ (Ft) | (sq rr) Btuhserfe] CF) (F) (BTU/h)
755.0'- C5, 8" RMW** 8. 10.31 61. 0.4 94. 03
Door C45 717 3.0 21. 0. 94, 0.3
757.0' - A5, 36" CI 8.00 10.31 82. 0.2 104.0] 102 1
755.0 - C9, 8" RMW™ 800 1009 80. 04 81.6 T 12.2
755.0 - C10, 8" RMW 8. 5. 22, 0. 86. 72
755.0 - C1,8" Cl a.g 16.02 1?&; 0. 865. 7.9
729.0 - C1, 18" TC (Up) 16. 8.7 139. 0. 116. 22.2
1729.0 - C1, 8" 7C (Up) 25, 0524 1160 22.2)
W. Atlic 1 - 5/8° GB (Up) 16.64 10.31 165. 042 94.2 0.3
TOTAL TRANSMISSION LOAD =
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : 0 X 250 = 0
ELECTRICAL LOAD {pg. 4 of App. C) :- = 1,808
TOTAL ROOM SENSIBLE LOAD: 2,386
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 2,386 / ( 1.08 x 0.9 x 65 ) = 838 °F
LATENT LOAD: Q latent
PEOPLE {pa. 4 of App. C) : 0 X 200 0 .
TOTAL ROOM LATENT LOAD: °
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 0/ (4840 x 09 x 85 ) = 0.0070
[CALCULATED ROOM GONDITIONS: 93.8 T dry bu

This Appendix added by Revision 013.
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Appendix C

Document: EPMLCP072489

Rev.: 013

Plant: WBN / Units 1,2

Page: 36 of 103

Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. - STAIR C1

ROOM NAME: WEST STAIRWELL

(Ref. 5.1.1 8 5.1.12)

Reference
Design air flow: - ¢fm pg. 31
Supply Air Temp: - °F
Supply Air Humidity Ratio: "~ |bW/b dry air’
Steady State Temperature: 104.6 “F )
TYPE OF LENGTH/ | WIDTH | AREA ] Ts Tr | DELTA T| SENSIBLE HEAT |
| WALL ENCLOSURE ger (Pt)| (Ft) f (sq Ft) |Btwhsgrr] CP) (F) (‘F) {BTU/h)
WEST 755.0 - C2, 8 Cl 8. Yy 32 0. 1. 104, 73 1
SOUTH™ 755.0- 71, 36" CI 800 20.54 164, 0. 12000 104§ 15.4 5!
NORTH" 755.0 - C3, B° CI 800 20.54 142, 0500 989 104, 5.7 :
NORTH Door C37 7.17] 3.00 21, 0. 98,9 104, 5.7 '
EAST 7550 - C3, 8' C 3.00 2,00 32, 05 389 104, 51 :
CEILING W. Attic 3-3/4" PL (Up) 20.54) 400 62, 0.7 102, 104, 26 -13
gm (See Note) - [ | [ q
- 4

ITOTAL TRANSMISSIO

N LOAD =

Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.

(") See Assumption 4.1.6

ICALCULATED ROOM CONDITIONS:

104.6

Farybulb

This Appendix added by Revision 013.
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/Units 1,2 | Page: 37 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. STAR C2

ROOM NAME: EAST STAIRWELL

(Ref. 5.1.1& 5.1.12)

Reference
pg. 31 |

Design air flow: - ¢fm
Supply Air Temp: -°F
Supply Air Humidity Ratio: - |bWi/lb dry air
Steady State Temperature: 93.4 °F

TYPE OF LENGTH/ | WIDTE | AREA U Ts Tr |DELTA T| SENSIBLE HEAT

WALL ENCLOSURE HGT (Pt)) (Ft) | (sq Ft) |BtunserF] (F) (F) (P {BTU/h)
WesT o [758.0-C15.0°Cl 6 6.04 30. ) (13 53.9 23|
WEST Door C53 717 3 21, 0. 95. 4 2.3] i
WEST 755.0 - C13, 8 RMW 867, 23 201 0. 77 93.4 -16.3 A
SOUTH™ 7550- 11, 36" Cl 8.67] 20. 176. 0.2 120.0 93.4) 26.6] (K
NORTH 755.00- C19, 8" CI 8.67] 14.2 123, 0. 80.1 93.4] -3.3| -
NORTH 755.0 - C13, 6" RMW 8.6 6.63: 52. 0. 774 93 -18.3} -
EAST 755.0 - C19, 12 CI 8.67 ry 34, 0.431 0.1 934 33| 4
EAST- 755.0 - C19, 8" RMW 867 4.? 16. 0. 0.1 94 3.3 -
EAST Doar C60 717 3.0 21, 0. 80.1 934 33 -3
CEILING E.Attic 3 - 34" PL, (Up) 4. 20.3 81, 0.7 0. 93.4 -1.8 -1 0;
CEILING C13 (1/2" & 5/8° GB) (Up) . 4.3 6.00 26.3 0. 774 93.4) -16.3| 19
FLOOR (See Nate) | 1|
TOTAL TRANSMISSION LOAD = 16

Note: No transmission through the fioor is considered; open spacs (stairs) between elevations 755.0 and 692.0

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.

{"*) See Assumption 4.1.6

ICALCULATED ROOM CONDITIONS:

934 Fdybub ]

This Appendix added by Revision 013.
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Appendix C
Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 38 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
ROOM NO. 755.0-C9 (Ref. 5.1.4)
ROOM NAME: CONFERENCE ROOM
Design air fiow: 270 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/b dry air
Steady State Temperature: 816 F -
TYPE OF LENGTH/ | WIDTH [ AREA U Ts Tr ] DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (rt) | (sq rt) |BtumsqrF] (F) (F) (F) (BTU/h)
WEST . 755.0 - CB, 8" RMW 8. 10.0 80. 0. 83. 81. 12.2 44
SOUTH" 755.0'- C10, 8" RMW 8. 8.7 86. 81. 5.1 2
SOUTH Door C48 74 30 86. 81 5.1 4
NORTH 757.0 - A5, 36" CI 8. 16.7 104.0 81. 22.4 7
EAST 755.0 - C12, 8" CI 8. 10. 0.3 81, 1.3 5
FLOOR 729.0°- C1, 6" CRP (Up) 10.0 16.7 11600 81, 34.4] 1,867
|CEILING W. Attic 1 - 3/4" PL (On) 10.0 18.7 . 84.2] 81 12.6] 1,057
TOTAL TRANSMISSION LOAD = 4,421
(*) The area of the door, 'Ii'sted directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY: .
PEOPLE (pg. 4 of App. C): 0 X 250 = 0
ELECTRICAL LOAD {pg. 4 of App. C) = 2,310
[ -\~ 2121,
TOTAL ROOM SENSIBLE LOAD: 6,731
s | a | CFM
ROOM TEMPERATURE (Tr) = 660 + 6,731 /(108 x 08 x 270 ) = 818 °F
LATENT LOAD: Q latent
L — S ——————— ]
PEOPLE (pg. 4 of App. C) : 0 X 200 (]
TOTAL ROOM LATENT LOAD: 0
|CALCULATED ROOM CONDITIONS: 816 T afy bulb ]

This Appendix added by Revision 013.




WA Appendix C

Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 39 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C10 (Ref. 5.1.4)
ROOM NAME: SHIFT ENGINEERS OFFICE

Design air flow: . 330 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/b dry air
Steady State Temperature: 86.7 °'F
TYPE OF LENGTH/ | WIDTH AREA u Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Sq Ft) [Btunsqrf] CF) (F) (F) (BTU/h)
WEST 755.0'- C5, 8" RMW 8. 107. 0.4 94, 86. 7.5
WEST 755.0'- C6, 8" RMW 8. 42, 0.4 93, 86.7) 7.2
SOUTH" (See Note) 755.0 - C3, 8 RMW : 8.00 87. 0. 8. 86.7] 12.2
Door C46 7.7 21, 0. 98, 86.7 12.2
Door C46A (Glass) 7.38] 24. 0.81 98. 86.7) 12.2
755.0' - C9, 8" RMW 8.00 112.1 0. K 86.7] 5.1
Door C48 7.17] . 86.7] 5.1
755.0'- C12, 8" Cl 8.l 154. . 86.7] 6.4
729.0'- C1, B" CRP (Up) 16.7 323. . 86.7] 29.4
W. Attic 1 - 3/4" PL (Dn) 16.7 323, 0. 84. 86.7] 75
: TOTAL TRANSMISSION LOAD =
Note: Wall thickness varies (see **); conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(™) Part of the wall is 12" thick; conservatively, 8" thickness was considered.
LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : 2 X 250 = 500
ELECTRICAL LOAD (pg. 4 of App. C) : = 4,502
TOTAL ROOM SENSIBLE LOAD: 9,850
s | a | CFM
ROOM TEMPERATURE (Tr) = 560+ 9850 / (1.08 x 08 x 330 ) = 86.7 °F
LATENT LOAD: Q latent
PECPLE (pg. 4 of App. C) : 2 X 200 ' __400
TOTAL ROOM LATENT LOAD: © 400
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 400 / ( 4840 x 0.9 x 330) = 0.0073
|CALCULATED ROOM CONDITIONS: 86.7 ry bul

This Appendix added by Revision 013.




WA | : Appendix C

Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 40 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. - N/A

ROOM NAME: EAST ATTIC 1 (above C14) (Ref. 5.1.18&5.1.8)

Design air flow: 2,580 cfm (Transfer from room C14)

Supply Air Temp: 78.0 °F (Transfer from room C14)

Supply Air Humidity Ratio: ' 0.0089 bW/lb dry air - (Transfer from room C14)
Steady State Temperature: 80.5 F )

TYPE OF LENGTH/ § WIDTH AREA U Ts Tr DELTA TJ] SENSIBLE HEAT

ENCLOSURE Her (Ft)] (rt) | (sq rt) [etumsqrr] CF) (F) (F) (BTU/h)
S — B
755.0 - G13, 10" CI _ 7.7 rvy 325. 0 774 80. 34

36" CE 7.7 42, 325. 0.26 14,3

36" CE 10.00 16.8 168.0 0.26! 7.0

708.0'-Tt, 368" Cl 10.00 16.8 168.0 0.2 120.0) 80. 395

C14 Ceiling (Ac. tile) (Up) 16.8! 42, 705, 0.41 78.0 80. 25|

27", uninsulated (Down) 16. 42, 705. 0. | | 19.8} 4,181

TOTAL TRANSMISSION LOAD = 8,
(*) See Assumption 4.1.6
CLTDcorr = [(CL]'5+ LM)K + (78 - Tr) + (To -85)JF; To = 95 - 22/2 = 84; F=1.0
CLTDcorr(east) = [(21.5 + 0)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (east)= 14.3°F
CLTDcorr(north) = [(11.7 + 1)"0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= ~7.0°F
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 19.8°F
__Ts Q  [108x09] CFM

ROOM TEMPERATURE (Tr) = ( 780 ) + ( 6036 /(972 x 2,580 ) = 80.4 °F

|CALCULATED ROOM CONDITIONS: 80.5 ry bu

This Appendix added by Revision 013,
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/Units 1,2 | Page: 41 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. - N/A
ROOM NAME: EAST ATTIC 2 (above C15)
Design air flow: - cfm
Steady State Temperature: - 921"F
TYPE OF LENGTH/ | WIDTH | AREA U Ts Tr |DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) { (sq Ft) JBtumsgr.F| CF) (F) (F) (BTU/h)
MCR Plen, 12 G ©.04 54, 0.431 £5. 021 6.4 -5
755.0 - 11, 36" CI 13. 120.7 0. 120. 92.1 279 7
755.0 - C13, 8" Cl 132 120.7 0. 774 92.1 15.0 -
E. Attic 3, 8°Cl Y 36. 0. X 92.1 ~ 05 K
C13 (sec. tier), 8" CI 2.04 18. 0. 774 92.1 15.0 A
C15- 34" PL, (Up) - 6.04 0. 07 95.7] 921 36 211
ROOF (CLTD) 27", uninsulated (Dn) 8. 80. 0. 8.2| 1
ITOTAL TRANSMISSION LOAD = 0
(*) See Assumption 4.1.6
|CLTDoorr = [(CLTD + LM)K # (78 - Tr) + (T0 -B5)JF; To = 95 - 22/2 = 84; F=1.0
CLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr {roof)= 8.2"F
CALCULATED ROOM CONDITIONS: 92.1 T dry bulb B |
ROOM NO. N/A
ROOM NAME: EAST ATTIC 3 (above Stair C2)
Design air flow: - cfm
Steady State Temperature: 81.6 'F
TYPE OF "1 LENGTH/ | WIDTH | AREA ] Ts Tr |JDELTA T| SENSIBLE HEAT
WALL ENCLOSURE HeT (rt) ] (Ft) | (Sq FQJBtu/h.sqﬂ.F (’F) (‘’F) (F) (BTU/h)
WEST |e.atic 2, 8<Ci 9, 36. 0. 92.1 1. 0.5
SOUTH 755.0-T1, 36" CI 9. 184, 02 1200 1. 28.4 1,23
NORTH 755.0 - C13, 8" CI 9:; 184, 0. 77 o1, 14,5 13
EAST 7550 -C13, 12 C1_ 9.08] 3. 0431 774 918 145 -22
FLOOR E.Stair C2 - ¥4" PL (Up) 4.00 BT, 0.7 934 1.6 1.8] 10
ROOF (CLTD) 27", uninsulated (Dn) 2.00 8. 0. | 8.7] 211
TOTAL TRANSMISSION LOAD = ~=3
(*) See Assumption 4.1.6
CLTDcom = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To = 95 - 22/2 = 84; F=1.0
CLTDcor{roof) = {(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTOcorr (roof)= 8.7'F
[CATCULATED ROOM CONDITIONS: 91.6 T dry bulb M |

This Appendix added by Revision 013.




WA Appendix C

Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 42 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC .

ROOM NO. 755.0-C12 (Ref. 51.1,5.1.2& 5.1.4)
ROOM NAME: MAIN CONTROL ROOM
Design air flow: - 21,650 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: . 0.0070 IbWb dry air :
Steady State Temperature: 80.3°F . Design Room Temperature: 82°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr JDELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) | (sq rt) JBtwhsarrF] CF) (F) (F) {BTU/h)
755.0'- C3, 8" Cl 8. 11.34 58. 0. 8. 80. -~ 18.6] i
Door C56 7.(1)9 2. 32. 0. 8. 80. 18.6|
755.0 - C10, & G 8. 19. 154, 05 - 86. 80, '6.4]
755.0'- C9, 8" Cl 8.00 10.0: 80. 0. 81.6] 80. 1.3]
W. Attic 1, 8° | 2.00 42.0 84.0 0. 4. 80. 132.9
755.0-T1, 36" Cl 10. 150.7 1507. 0.2 120. 80. 39.7
757.0'- A1, 36" CI 10.00 26.71 0.2 104 80. 23.7
757.0' - A25, 36" C 10.00 14 oa 0.2 104. 80. 23.7)
757.0 - A3 10 AB, 36" CI 10000 48.0 0. 104, 80. 23.7
Door C49 6. EX 0. 104, 80. 23.7 20
757.0 - A27, 36" CI 10.00 14.00 0.2 104.2' 80 23.7) 7
757.0 - A23, 36" CI 10.00) 20.000 0.2 104.0 80. 23.7 KL
757.0 - A21/A22, 36" CI 10. 28.00 0. 104.0 80. 23.7] 1,457
hDoor C50 ] 6.50 3. 0. 104.0 80. 23.7) 207
755.0 - 15, 12 CI 3671 .04 0.431 95.3 80. 154 1g
Door csi 7.17] 4.50 o. 98, 80. 15.4] 2
E. Attic 2, 12" CI 1. 6.04) 0.431 92.1 80. 11.8 a1
755.0- C13, 12 CI 10.00 35.2 0.431 771 80. 3.2 487
729.0 -C1, 8' CRP (Up) 42.00 150.7% 6329.4) 0324 1169 so.g 35.7 73.211
[CEILING* MCR Plenum (Up) The return air is directed from the room to the plenum. :
TTOTAL TRANSMISSION LOAD = 97,910]
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Luminious ceiling panel (plastic) (***) See Assumption 4.1.6
LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : 8 X 250 = 2,000
ELECTRICAL LOAD (pg. 4 of App. C) : . = 413,000
TOTAL. ROOM SENSIBLE LOAD: ) . §12,910
CFM Ts (-Tr) _
Transfer - Air (C 13) - not included here see MCR Plenum 2727 X 1.08 X 0.9 77.1 -80.3 -8,481
NET ROOM SENSIBLE LOAD: 512,910
Ts Q - CFM
ROOM TEMPERATURE (Tr) = 560 + 512910 / (108 x 09 x 21650 ) = 80.4 °F
LATENT LOAD: Q latent
PEOPLE (pg. 4 of App. C) : 8 X 200 1600
Transfer - Air (C 13) - not included here see MCR Plenum 2727 X 4840 X 0.9 0.0070 (0.0070) 0
TOTAL ROOM LATENT LOAD: 1,600
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 1600 / (4840 x 09 x  21650) = i 0.0070

ICALCULATED ROOM CONDITIONS: 80.3 T dry bulb ] |

ThlS Appendix added by Revision 013,




WA Appendix C
Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/Units 1,2 | Page: 43 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
ROOM NO. 755.0-C (Ref. 5.1.4,5.1.6, 5.1.10)
ROOM NAME: ELAY ROOM and gPsg SHOP
Reference
Design air flow: 7,490 cfm pg. 31
Supply Air Temp: 56.0 °F pg. 29A
Supply Air Humidity Ratio: 0.0070 IbW/lb dry air pg. 29
Steady State Temperature: 774 °F Design Room Temperature: 79°F
TYPE OF LENGTH/ WIDTH Ts Tr DELTA T§ SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) (3] (’F) CF) {BTU/h)
WesT [0 ciz iz 10, 35.2 80. 77.1 3.2 48
WEST (Second tier) MCR Plenum, 12" CI 7.7 35.2! 85. 771 8.6 1,01
WEST (Secand tier) E. Attic 3, 12" Cl 9.0 4.0 91.8{ 771 14.5 22
WEST (Second tier) EAtiC2, 6 Gl 9. X 921 774 15.0 139
SOUTH Stair C2, &" RMW 867 6 93.4 77 16.3
_{SOUTH -1755.0' - C19, 2-5/8"GB 8.67] 376 901 kK 13.0 1, 711
SOUTH" 755.0'- C15, 8 CI 867 13.23: 96. 771 18.6
Door €52 717 7. } ] 85. 771 18.6]
E. Aflic2,8 Gl 9, 132 120, 05000  92.1 771 15.0]
E. Attic 3, 8" CI 9. 20.3 184. 91. 771 14.a 1
755.0' - T1, 36 Cl 9, 24, 771 -428|
757.0 - A21, 38" CI 177 57, 77.1 26.9 6
755.0 - C16, & RMW 86 18, 771 3.0
Door C63 7.17] 3.00 771 -3.0f
755.0 - C18, 8" RMW 8.67] 1354 771 5.8 -
Stalr C2, & RMW 86 23 771 16.3]
East Attic 1, 10" CT 7.7 42,00 779 3.4]
755.0 - C14, 10" CI 7 42.00 771 0.9
729.0 - C1, 8" TC (Up) 32, 381 774 38.9]
729.0'- C1,8" TC (Up) 2.3 13.29 771 38.9]
708.0 - 11, 16" TC (Up) 3264 1959 77 42.9|
C16 (Area above) (Dn) 77.1 -3.0
C18 (Area above) (Dn) 77.1 -5.6|
C19 (Near C16) (Up) 774 13.0
C19 (1/2° & 5/8" GB) (Up) 771 13.0
E.Stair(1/2°& 5/8°GB) (Up) 774 18.3)
[27", uninsulated (Down) ) 23.2|
TOTAL TRANSMISSION LOAD = '

(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Ceiling for this room is 8" concrete slab
(***) See Assumption 4.1.6

F=1.0
CLTDcorr (roof)=

CLTDcor = [(CLTD + LM)K + (78 - Tr) + (To -85)F. To = 85 - 2272 = 84,
CLTDcorm(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)]

23.2"F

This Appendix added by Revision 013.




| | Appendix C

Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 44 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C13 .
ROOM NAME: RELAY ROOM and DPSO SHOP {cont'd)

LOAD SUMMARY:

PEOPLE (pg. 4 of App. C) ! 0 X 250
ELECTRICAL LOAD (pg. 4 of App. C) : 81,857

TOTAL ROOM SENSIBLE LOAD: 153,433

Ts | Q@ | CFM
ROOM TEMPERATURE (Tr)= 56.0 + 153433 / ( 1.08 x 09 x 7490 ) = 771°F

LATENT LOAD: Q latent _
PEOPLE (pg. 4 of App. C) : ; 0o X 200 0
TOTA_L ROOM LATENT LOAD: -0

ICALCULAiEB ROOM CONDITIONS: 77.1 ry bu

This Appendix added by Revision 013.
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 45 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
'ROOM NO. 755,0-C14 (Ref. 5.1.4, 5.1.5,5.1.10)

ROOM NAME: TECHNICAL SUPPORT CENTER

This Appendix added by Revision 013.

[Reference |
Design ais flow: 1,840 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/Ib dry air
Steady State Temperature: 78.0 ‘F
TYPE OF LENGTH/ | WIDTH | AREA U Ts Tr | DELTA T | SENSIBLE HEAT
WALL ENCLOSURE Her ()| (rt) ) (sq Ft) IBtumsatF] CF) (’F) (F) (BTU/h)
WEST® 17550-C18, 10 1 T6 ®. 25 0.4 20,4 78/ 12.1 1
(WEST Door C51 6.80 3.52 0. 90,1 78. 121 1
WEST 755.0 - C16, 10° C| 8.67 21, 0. 74.1 ﬁ% -3.9] %
WEST Door C62 7.7 3.% 0. 74.1 78.00 -3.9]
WEST 756.0 - C18, 10 Cl 867 13 04 . 76.0 6.5 31
WEST Window 4, 3.23’ } 0.81 71. 78.0 65 -sg
WEST (Second tier) 755.0 - C13, 10" CI 1. 22, 55. o. 774 78 00 -
708.0- 11, 36" CI 10.00 16.23 168, 0.2 120.0 78. 42.0] 1,%
36" CE 10.00 16.8 168. 0.26; - 9.5 4
38"°CE . ; 10.0! 42.00 420, 0.26 16.8] 1,8
708 - T1, 18" CRP (Up) 13: 42.00 705, 0.257]  120. 78. - 42.0 7,61
E. Attic 1 (Ac. tile) (On) 1680 42.00 ﬂ_f 0330 80, 78. 2.5 58
TOTAL TRANSMISSION LOAD = 11,
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
" (") See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)JF; To = 95 - 22/2 = 84; F=1.0
CLTDcorr(east) = [(21.5 + 0)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr (east)= 16.8 °F
CLTDcorr(north) = [(11.7 + 1)"0.83 + (78 - Tr) + (84 -85)] CLTDcorr (north)= 9.5°F
LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) : 34 X 1250 = 8,500
ELECTRICAL LOAD (pg. 4 of App. C) : = - 21,851
TOTAL ROOM SENSIBLE LOAD: 42,035
CFM Ts | (T
Transfer - Air (C 16) - pg. 31 & App. C pg. 48 740 X 1.08 X 0.9 74.1 -78.0 -2,805
NET ROOM SENSIBLE LOAD 39,229
ROOM TEMPERATURE (Tr) = 56.0 + 39229 /( 1.08 x 09 x 1,840 ) = 779°F
LATENT LOAD: Q latent
PEOPLE (pg. 4 of App. C): 34 X 325 11,050
Transfer - Air (C 16) - pg. 31 & App. C pg. 48 740 X 4840 X 0.9 0.0082 (0.0070) 3,797
TOTAL ROOM LATENT LOAD: 14,847
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 14,8471 (4840 x 09 x 1840 ) = 0.0089
mm 78.0 T dry bu
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN / Units 1,2 Page: 46 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C15 °
ROOM NAME: CORRIDOR

(Ref. 5.1.1 &5.1.11)

Reference
Design air flow: - cfm pg. 31
Supply Air Temp: - °F :
Supply Air Humidity Ratio: - |bWib dry air )
Steady State Temperature: 957 F Design Room Temperature: 96“F
TYPE OF LENGTH/ | WIDTH | AREA ] Ts Tr | DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) {sq Ft) fBunsef] CF) (F) (F) (BTU/h)
m 8.67 0431 80, 95, _15.4) =]
Door C55 747 0. 80. 95.7 15.4 T -
SOUTH-® = 755.0 - 11, 36" O 8.67 0.2 120. 95.7 243
Door C54 (Heavy eq.) 71 0.45: 120. 95.7] 24.3}
755.0' - C13, 8" CI 8.67] o_iﬁ 774 95.7] ~18.6]
Door 52 7.17] X . 0. 77.4 95.7] -18.6] -41
Stair C2, 8°C1 8.67] 6.04 9. 0. 93.4 85.7 -2.3] -1
Door €53 717 6.04 3. o.ﬁ 934 5.7 23] 4%
729.0 - C1, 8 1C (Up) 13..251 6.04) 0. 0524 116, 95.7] 20.3] 854
E. Attic 2 - 3/4" PL, (Up) 13.29 6.04} 80. 92.1 95.7] -3.6] -zul
' 17

TOTAL TRANSMISSION LOAD =

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.

(**) See Assumption 4.1.6

LOAD SUMMARY:
INTERNAL:
PEOPLE (pg. 4 of App. C): 1] X 250 = 0
LIGHTING (pg. 4 of App. C, Note 2) : 86.0 X 3.413 X 0% = 0
EQUIPMENT (pg. 4 of . C, Note 2) : 17.2 X 3.413 X 0% = 0
TOTAL ROOM SENSIBLE LOAD: 17
ICALCULATED ROOM CONDITIONS: 95.7 T dry bulb |

This Appendix added by Revision 013.
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ROOM NO. - N/A
ROOM NAME: M C R RETURN AIR PLENUM

Design air flow: 24,017 cfm (Transfer from C12)
Supply Air Temp: 80.3 °F (Transfer from C12)
Supply Air Humidity Ratio: : 0.0070 |bW/b dry air (Transfer from C12)
Steady State Temperature: 85.7 °F )
TYPE OF LENGTH/ ] T3 Tr | DELTA T[ SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (F) (’F) (F) {BTU/h)
SOUTH T1-35 CI 1200 85, 4.3 9,454
NORTH 757.0 - A1, 36" Ci 104.9* 85.7 16.3 854
NORTH . 757.0 - AZ5, 36" CI 104, 5.7 18.3 pT
NORTH 757.0 - A3 10 A5, 36 CI 104.0 85.7 18.3) © 1,607
[NORTH 757.0 - A27, 36" CI 04,0 85.7] 18.3] 469
INORTH 757.0 - A23, 36" CI 104.0 857 18.3] -
NORTH 757.0 - A21/A22, 36" O 70400 857 18.3] 937
EAST C13 (Sec. tien), 12° CI 0431 771 85.7) 5.6| 1,00
EAST East Attic 2, 12" CI 0431 024 85.7 5.4| %
WEST West Attic 1, 8° Cl ] ;
FLOOR® C12 (Susp. ceiling)
ROOF (CLTD) 27", uninsulated (Down)
(*) Luminious ceiling panel (plastic) (**) See Assumption 4.1.6
‘ (***) includes the transfer air from C13 and 92,182 Btu/hr for lights )
JCLTDcorr = [[CLTD + LM)K + (78 - Tr) + (To -85)]F; To =85-22/2 = 84, F=1.0
CLTDcorr{roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcor (roof)= . 14.6"F
Ts Q 1.08x0.9 ] CFM
ROOM TEMPERATURE (Tr) = ( 803 ) + ( 126318/(.972 x 24017 ) = 85.7°F
[CACCULATED ROOM CONDITIONS: 857 Fdrybuo |
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ROOM NO. 755.0-C16 and C 17
ROCM NAME: CONFERENCE ROOM & TELEPHONE ROOM

Design air flow: ~ 380 cfm
- Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/Ib dry air
Steady State Temperature: 74.14 °F
TYPE OF LENGTH/ J WIDTH | AREA ] Ts Tr [DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HeT (Ft)] (Fe) ] (8q Ft) [BtwhsqtF] C(F) (P (F) (BTU/h)
756.0- C13, 8" RMW 8.6 185 138, 0.455 77.4 74.1 3.0 1
Door C63 717 3. 21, 0.448] 774 741 2.0
755.0'- C19, 8" RMW 8.67 3. 6. 0.455] 901 741 18.0) 1
765.0 - C19, 8" RMW 8.67 8. 72. 0.455]  80.1 74.1 16.0 52
Door C57 747 3 21, 0.448] 904 744 16.0 14
755.0 -C16, 2-5/8" GB 8.67 8.3 53. 0403]  71. 74.1 2.6/
Door C84 717 2.687] 19.1 0.448| 71. 74.1 -2.6 -
755.0'- C14, 10" C) 8.67] 21, 16@7 0463] 78 74.1 3.9] 2
Door CB82 717 3. 21. " 0.448 78. 74.1 39|
708 - T1, 18" CRP (Up) 21500 6. 179.7 0257|1200 - 741 45.9] PX)
C13 (Second tier) (Dn) 21.50 8. 179.7 0.403 774 741 3.0 21
TOTAL TRANSMISSION LOAD = 3,689]
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab )
(***) See Assumption 4.1.6
LOAD SUMMARY: .
PEOPLE (pg. 4 of App. C) : 4 X 315 = 1,260
ELECTRICAL LOAD (pg. 4 of App. C) : = 2,597
TOTAL ROOM SENSIBLE LOAD: 7,546
GFM Ts | (T
Transfer - Air (C 18) - pg. 31 & App. C pg. 49 360 X 1.08 X 0.9 71.5 -74.1 -910
NET ROOM SENSIBLE LOAD : 6,637
|1 a | CFM
ROOM TEMPERATURE (Tr) = 560 + 6837 / ( 1.08 x 0.9 x 380 ) = 74.0 °F
LATENT LOAD: Q latent
PEOPLE (pg. 4 of App. C) : 4 X 325 1300
Transfer - Air (C 18) - pg. 31 & App. C pg. 49 360 X 4840 X 0.9 0.0074 (0.0070) 650
TOTAL ROOM LATENT LOAD: 1,950
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 1950/ {4840 x 09 x 380 ) = 0.0082

ICALEULATED ROOM CONDITIONS:

74.1 T dry bulb ]

This Appendix added by Revision 013.
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ROOM NO. 755,0-C18 (Ref. 5.1.1,5.1.6, 5.1.10)
ROOM NAME: NRC OFFICES
|Referenoe
Design air flow: 360 cfm
Supply Air Temp: 56.0 °F )
Supply Air Humidity Ratio: 0.0070 1bWilb dry air
Steady State Temperature: 71.5 °F )
TYPE OF LENGTH/ | WIDTH | AREA U Ts Tr |DELTA T] SENSIBLE HEAT
ENCLOSURE HGT (Ft1] (Ft) ('F) ('F) (BTU/h)
[7550-Cis, & RMW 8.6 13.54 1. 5.6]
755.0 - C16, 2-5/8°GB 8.61] 5.96] 71. 26|
Door C64 747 2.67) . . . 1. 26|
757.0° - A21, 36" CI 8.67) 8.3 72. 0.2 104.0 71. 325 55¢
36" CE 6.67] 5.8 51, 0.26 . 16.0 214
755.0 - C14, 10" C 8.67] 13. 104. 0. 78. 6.5] 314
Window s E 13, 0.8 78, 6.5) i |
708.0'- 11, 18" CRP (Up) 13.54 8. 113, 0.25 120, 48.5 1411
CEILING™ C13 (Second tier) (Dn) 13.54 8.3 113, 0. 774 71. 5.6 2
TOTAL TRANSMISSION LOAD = 3,1
(*) The area of the door or window, listed directly below this walf area, has been subtracted from the total wall area.
(**) 8" concrete slab E
e ————————
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85))F; To =95 -22/2 = 84; F=1.0
lcuocorr(nonh) = [(11.7 + 1)*0.83 + (78 - Tr) + (84 -85)] CLTDcorr {(north)= 18.0 °F
LOAD SUMMARY: _
PEOPLE (pg. 4 of App. C) : 2 X 315 = 630
ELECTRICAL LOAD (pg. 4 of App. C) : = 1,621
TOTAL ROOM SENSIBLE LOAD: 5,449
s | a | CFM
ROOM TEMPERATURE (Tr) = 56.0 + 5449 / ( 1.08 x 09 x B0 ) = 7186 °F
LATENT LOAD: Q latent
PEOPLE (pg. 4 of App. C) : 2 X 325 650
TOTAL ROOM LATENT LOAD: 650
ROOM HUMIDITY RATIO (Wr) = 0.0070 + 650/ (4840 x 09 x 3680 ) = 0.0074
[CALCULATED ROOM GONDITIONS: 71.5 T ry bulb I |
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ROOM NO. 755.0-C18
ROOM NAME: CORRIDOR

Design air flow: 260 cfm
Supply Air Temp: 56.0 °F
Supply Air Humidity Ratio: 0.0070 IbW/Ib dry air
‘Steady State Temperature: - $0.1 °F
) TYPE OF LENGTH/ | WIDTH | AREA U Ts Tr | DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) | (sq Ft) JBtunsanF] CF) (’F) (’F) (BTU/h)
2-12"Cl 8.6 4. ) 0.431 93.4 90.1 3.3] 4
Stair CZ - 5 RMW 867 13 0455  93.4 0.1 33|
Door C60 717 3, 0443] 934 901 3.3 .
755.0 - C13, 5 RMW 867 .0 0.455]  T7. 0.1 -13.0 il
755.0 - C13, 2.5/8°GB 867 3767 y 0.403] 174 0.1 5.0 711
755.0 - C16, 8 RNW 8.67] 8. 0.455] 741 80.1  -16.0 371
Door C57 74 3, 0.448] 741 90.1 -16.0 -154
755.0 - T1, 36" CI 867 3240 0.236]  120. 901 209 1,98
755.0 - Starr Cz, 8" Cl 867 14.27] 0500] 934 01 - 34 2
755.0 - C16, 8" RMW 86 3 0455] 744 0.1 16.0 -
755.0 - C14, 10" CI 867 60 0.463| 8. 901 121 -1
Door C51 - 6.8 38 0.448]  76.0 90 . .12.1 -
729.0 - C1, 8°1C (Up) 2.3 157 0.524]  116. 90.1 259
708.0 - 11, 16" TC (Up) . 9.00 6. 54, 0.369] _ 120. 0.1 29.9] 5!
708.0 - 71, 18" TC (Up) 23.40 9.1 212, 0.369] 1200 - 901 209 2,34
CEILING (Sec, tien™ C13 (Near C16) (Up) 500 6 Ty ! 774 S04 -13.0 3
[CEILING (Sec. tier) C13 (1/Z & 5/8'GB)(Up) 23. 5.10 212, y 77 90.1 13.0 -1,240)
CEILING (Sec. tier) C13 (1/2° & 5/8°GB)(Up) 4.33 15.77] - zK 90.1 13.0 -4
TOTAL TRANSMISSION LOAD = 10

(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab
(***) See Assumption 4.1.6 .

LOAD SUMMARY:
PEOPLE (pg. 4 of App. C) . 0 X 250 = 0
ELECTRICAL LOAD (pg. 4 of App. C) : = 7,459
TOTAL ROOM SENSIBLE LOAD: . : 8,586
' . s | a | CFM
ROOM TEMPERATURE (Tr) = 560 + 8,586 /(108 x 08 x 260 ) = 900 °F

[CALCULATED ROOM CONDITIONS: 90.1 T ary bulb |

This Appendix added by Revision 013.
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ROOM NO. - NA
ROOM NAME: WEST ATTIC 1 (above €3, C4, C5, C6,C8 & C10)
Design air flow: - cfm
Supply Air Temp: . - °F.
Supply Air Humidity Ratio: - IbW/lb dry air
Steady State Temperature: 94.2 “F )
TYPE OF LENGTH/ | WIDTH | AREA ] Ts Tr | DELTA T| SENSIBLE HEAT
. WALL ENCLOSURE HGT (Ft)] (Ft) (’F) ('F) P (BTU/h)
SOUTH (See Note)* 755.0'- T1, 38" Cl ] 9.7 22, 214. 0.236] 120. 4. 25.9] 1,
W. Attic 3, 8" CI 9.7 20. 200. 0500 102 94, 78
W. Attic 2, 8" CI 9.7! 9.% 92, 0.500) 101. 94. 71 .
755.0' - C1, Metal column 9.7 37.33 364. 0.735| 85. 94, 83 -2,20
W. Attic 3, 8" CI 9.7 4.67] 0.500]  102.0f 94. 7.8
757.0 - A5, 36" CI 0.7 42.70 0.236 104.% 94. 9.8
MCR Plen, 8" CI 7.7 42, 0.500 85. 04. .8.5] 1,37
755.0'- C12, 8" C| 2000 42, 0.500 80.3) o4, 13.9|
755.0 - C3, 3/4" PL (Up) 0.730]  e8. o4, 4.7 K]
795.0 - C4, 5/8° GB (On) 0338] 934 54, 14 §
755.0 - C5, 578" GB (Dn) 0.338] 842 94, 0.0 ] %
755.0 - C6, 5/6" GB (Dn) 0427]  9a. 04, 0.3} e
755.0- C9, 34 PL (Dn) 0.503] 81. 94. -12.6] -1 0229
755.0-C10, 3/4" PL (On) i 35 0,53?%' 86. 94, 7.5 -1,
27" (Uninsulated) (Dn) 37. 4270 0. 6.1 2,917
27" (Uninsulated) (Dn) 467 ) 0.300 6.1 81
27" (Uninsulated) (Dn) 4.67] 1.1 0.300 6.1
[FOTAL TRANSMISSION LOAD = 1,21
Note: Wall height used = (775.75 - 763) = 9.75' for all walls.
(*) See Assumption 4,1.6
ICLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To = 95 - 22/2 = 84, F=1.0
CLTDcorr{roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= 6.1°F
CFM Ts_| (T
Transfer - Air (C 12) - pg. 31 & App. C pg. 42 360 X 1.08 X 0.9 80.3 -94.2 -4,846
Transfer - Air SC 3! - pg. 31 & App. C pg. 32 815 X 1.08 X 0.9 98.9 -94.2 3.723
TOTAL ROOM SENSIBLE LOAD: 93
ROOM HUMIDITY RATIO (Wr):
(Room C12) - pg. 31 & App. C pg. 42 360 @ 0.0070
(Room C3) - pg. 31 & App. C pg. 32 815 @ 0.0076
_ I Wwr= 0.0074
[CALCUTATED ROOM CONDITIONS: 94.2 T dry bulb 1

This Appendix added by Revision 013.
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ROOM NO. - N/A

ROOM NAME: WEST ATTIC 2 (above C2)

This Appendix added by Revision 013.

Design air flow: - ¢fm
Steady State Temperature: 101.3°F
’ TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T} SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) ] (sq Ft) IBtunsqrF] (F) (F) ('F) (BTU/h)
755.0' - C1, 8" CI 9.7 4.0 39 05 86. 101. 154 -3
708.0 - 1, 36" CI 9.7 95 02 0.2 120. 101. 18.7 41
W. Attic 1 - & Ci 9.7 9. 9z 0. 4. 107 71 33
W. Attic 3 - 8" Cl 9.7 4. 39. 0. 10% 101. 0.7 K
7550 - C2, 5/8" GB (Up) 9.5 ry 38.1 o.:% 1119 101 10.6 22
ROOF (CLTD) 27", uninsulated (Up) 9. 40 EX 0.331] | ] 4] -1
[TOTAL TRANSMISSION LOAD = 5
(*) See Assumption 4.1.6
N ——— ————
CLTDcorr'= (CLTD + LM)K + (78 - Tr) + (To -85))F; To = 95 - 22/2 = B4; F=1.0
ICLTDcorr(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= -1.1°F
CALCULATED ROOM CONDITIONS: 101.3 T ary bulb ]
ROOM NO. - /A
ROOM NAME: WEST ATTIC 3 (above Stair C1)
Design air flow: - cfm
Steady State Temperature: 102.0 'F .
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA TJ SENSIBLE HEAT
WALL ENCLOSURE weT (Fe)f (Ft) I (sq Ft) IBtumsatF] CF) (°F) (’F) (BTU/h)
WEST W. Attic 2- 8" CI 4, 39, 0. 101. 102, 0.7 -14
SOUTH® 755.0- T1, 36" Cl 20.54 200. 0.2 120.0 102.0 18.0 851
NORTH W. Aftic 1 - 8" CI 20.54 200. 0. 94.2 102.0{- -7.8 -78
EAST W_ Attic 1 - 8" Ci . 4.00 39. 0. 942 102, -7.8) -
FLOOR Stair C1 - 3/4" PL, (Up) 20.54 2.0 82. 0.730] 10468 1020 2.6 1
IBTOF (CLTD) 27", uninsulated (Up) 20.54 200 82. 0.331 | | 1.8
TOTAL TRANSMISSION LOAD = 5|
" (*) See Assumption 4.1.6
CLTDcorr = [(CLTD + LM)K + (78 - Tr) + (To -85)]F; To = 95 - 22/2 = 84; F=1.0
ICLTDoon(roof) = [(29 + 2)*0.75 + (78 - Tr) + (84 -85)] CLTDcorr (roof)= -1.8°F
[EATCUTATED ROOM CONDITIONS: 102.0 T dry bulb. |
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CALCULATION OF RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT:
RETURN AIR j
ROOM NUMBER & DESCRIPTION FLOW (ctm) TEMP. HUMIDITY Ref. pg. Jcfm X HUM cfm X °F
(pg. 30, Diagram 2) (°F) #MOIST/#DRY | App.C
EAST ATTIC 1 2580] 805 0.0089 40 22.8 207,690
CORRIDOR (C 19) 260 90.1 0.0070 50 1.8] 23,42
RELAY ROOM & DPSO SHOP (C13 & £20) 4763 771 0.0070 45 33.3f 367,265|
ISHIFT ENGINEERS OFFICE (C10) 110] 867 0.0073 39 0.8] 9,532
ICONFERENCE ROOM (C 9) 270] 816 0.0070 38 1, 22,03,
IMCR RETURN AIR PLENUM 24,01 85.7 0.0070 47 168.1 2,058,215
TOTAL Vretum= 32,000 228 2,688,169
Return Air Temperature from MCR spaces: SUM (cfm X “F)/ Vretumn: Treturn = 84.0 F
Retum Air Humidity Ratio from MCR spaces: ' Wretum = 0.0072 # MOIST / # DRY AIR
Mechanical equipment room flow (Vmer) = 3289 cfm (pg. 31, Diagram 4)
Mechanical equip. room temperature (Tmer) = 85.9 °F (App. C pg 30)

Mech. equip. room humidity ratio (Wmer) =

Outside Air Flow (Voa) =

Outside Air Temperature (Toa) =

A T pressurizing fan (A Tpr) =
Outside Air Humidity Ratio (Woa) =

AT air cleaning unit (A Tcu) =
Air cleaning unit flow (Veu) =

0.0072 # MOIST / # DRY AIR (App. C pg. 30)

711 cfm

95

°F DB,

(pg. 31, Diagram 4)

74°FWB (Section 8.1)
4.9 °F (Fan Heat Gain @ pg.22)
0.0133 # MOIST / # DRY AIR

7.7 °F (Fan Heat Gain @ pg.23)
4000 cfm

AIR CLEANING UNIT DISCHARGE TEMPERATURE:

AIR CLEANING UNIT HUMIDITY RATIO:

TEMPERATURE OF AIR ENTERING THE AIR HANDLING UNIT (Te) :

HUMIDITY RATIO OF AIR ENTERING THE AIR HANDLING UNIT (We) :

(pg. 31, Diagram 4)

Tcu = A Teu + [(Vmer x Tmer) + Voa x (Toa + A Tpn)} / Veu

ITcu C] 86.1 F |
Weu = [(Voa x Woa) + (Wmer x Vmer)]/ Veu
IWcu = 0.0083 # MOIST / # DRY AIR |

Te = [(Vreturn x Tretum) +(Vcu x Tew)] / (Vretum + Veu)

Te =

85 '
¥ -t

We =

We = [(Vreturn x Wrreturn) +(Vcu x Weu)] / (Vretum + Veu)
0.0073 # MOIST / # DRY AIR

Relatiove humidity = 33%

This Appendix added by Revision 013.
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Room Transmission Loads (Heating - Normal Operation) -

ROOM NO. 755.0-C1 : (Ref. 5.1.1,5.1.3,5.1.5,5.1.13 & 5.1.14)
ROOM NAME: MECHANICAL EQUIPMENT ROOM
Design air flow: . 2,825 cfm
Supply Air Temp: 70.2 °F @ 0.0085 IbW/b dry air
Steady State Temperature: - 606 °F Design Room Temperature: 64°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr | DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HeT (Ft) ]|  (Ft) (sq Ft) fpunsqnr] P (F) (P |- (BTU/N) j
WEST 36" CE 17.7 %2, 745. 0.2 13, 3 47.6| -9,51
SOUTH 708.0°- 11, 36" CI 7.7 39.14) 694.7 0. 50.0 -10.8] -1.7
NORTH 36" CE 17.7 23.50 417.1 0.26 130 47.6] 5,321
NORTH 7570 - A5, 38" CI 7T 15.64 75 14.4 ii
EAST 7550 -C2,8°Cl - . . 8. .00 4.3 6
EAST : 755.0' - C3, 8 Cl 8. 6.67 74] -
EAST Door C39 - 717 6.00 7.1 1
EAST 755.0' - C4, 8" CI 8.00 29, 157 1,
EAST (Second tieN™  |W. Attic 1, Metal fug 37, ; . 5. 4.8 -1,2
EAST (Second tie)™ _ |W. Aftic 2, 8° GI o7 a. 300 - O 52. -8.3] ' -16,
FLOOR 708.0'- T1, 18" C (Dn) 39.14 42, 1643, 0.303 ] 50. -10.6] ~5,31
ROOF 27", uninsulated (winter) 39.14 42.23‘ 1643. 0.340] 13, -47.6] -26,
L]

~ JTOTAL TRANSMISSION LOAD = . -48,80!

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Wall height used = (775.75 - 763) = 9.75' for all West Attic walls; conservative

LOAD SUMMARY:
ELECTRICAL LOAD (pg. 5 of Appendix C) : : = 14,940
TOTAL ROOM SENSIBLE LOAD: ] -31,965
Ts| al ' | cmm |
ROOM TEMPERATURE (Tr) = 702 -31,985 / (1.08 x 1.1 x 2825 ) = 60.7°F
|cALCULATED ROOM CONDITIONS: 60.6 F dry bulb |

This Appendix added by Revision 013.
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ROOM NO, (Ref. 5.1.1,5.1.4 8 5.5.1)

ROOM NAME: WOMEN'S TOILET

Design air fiow: 230 cfm (Transfer from rcom C3)

Supply Air Temp: 67.7 °F (Transfer from room C3)

Steady State Temperature: 64.9 °F

TYPE OF LENGTH/ WIDTH AREA u Ts Tr DELTA T j SENSIBLE HEAT
ENCLOSURE HGT (Ft) | (rFt) | (sq Ft) |pwnhsqer| CP) (F) (F) (BTU/h)
|50 -cr.ea 8. 4. 32, 0. 64. -4.3|
708.0'-T1,36" CI 8.00 9. 76.2 0.23 649 49| -2
755.0' - C3, 8" CI 8.00 9. 54.7] 0.50 64. 2.8] 7
Door C38 7.1 3.0 21. 0. 64. 2.8 Q
765.0 - W Stair C1, 8' CI g 4] 32 0.50 64, 5.4]
708.0' - 11, 18" TC (Dn) 9.53 4 361 0. 50. 64, -14.9] 170
W. Attic 2, /8" GB (Up) 95 4 381 0.56 52. 4. 12.6] 270
TOTAL TRANSMISSION LOAD = -762]

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.

LOAD SUMMARY:
ELECTRICAL LOAD (pg. 5 of App. C) : = 0

TOTAL ROOM SENSIBLE LOAD: -762

Ts| al | crm |
ROOM TEMPERATURE (Tr) = 67.7 762 / (1.08 x 1.1 x 230 ) = 649 °F
[CALCULATED ROOM CONDITIONS: 64.9 °F dry bulb ]

This Appendix added by Revision 013.
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C3 (Ref. 5.1.1,5.1.4 8 5.5.1)
ROOM NAME: CORRIDOR

Design air flow: ’ 320 cfm (Transfer from room C10)
Supply Air Temp: : 77.0 °F @ 0.0085 IoW/b dry air (Transfer from room C10)
Steady State Temperature: 67.7 °F Design Room Temperature: 85°F
TYFE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T ] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) _L (sq Ft) Jpunsatr] CF) (F) (F) (BTU/h)
SOUTH" 755.0' - C2, & I 8. 9.53 54 0. X 67. -2.8] B
SOUTH . Door C38 747 3.00 21. 0. 67.7 28] -2
ISZOUTH' 755.0 - Stair C1, 8" CI 8. 20.54 142, 0. 67. 8.2] -58
[souTH Door C37 717 3.% 21, 0. 67.7] 82 -7
[SOUTH* 755.0'-T1, 36" CI™* 8.67 10. 63. 0. 67. -17.7 -2
Docr G36 (Heavy £q.) 714 4.0 25 - 045 67. 7.7 -22
755.0' - C4, 8" RMW 8.00 14.03 0. 0.45 67.7] 8.6] 3%4
Door C40 717 3.00 21, 0. 67.7 - 8.6
755.0'- C10, 8" RMW 8. 16700 = 87. 0. 67.7 9.3] 371
Door C46A (Glass) 7. 3.39 24, 0.81 67.7] 9.3] 1§
Door C46 7.17] 3.00 21. 0.44 67.7] 9.3] B
[755.0° - C5, 6° RMW ] 8.00 10.31 61. 0. 67.7 13.2] 3%
Door C42 7.17] 3.00] 21, 0. 67.1 13.2] 12
755.0' - C12, 8" CI 8.0 1. 58. 0.500] 74. 67.7 7.3] Zﬂ
Door C56 71 a 2. 0. 74.9 67.7 7.3 1 %
755.0 - C1,8" CI 8.00 6.6 10. 0.50 60, 67.7 7. -
Door C39 717 6.00 43 0. so.a 67.7] -7.1 -1
755.0 - Stair C1, 8" Cl 8.00 4.000 320 0. 55.5 67.7 8.2 -139
708.0'- 71, 18" TC (Dn) 6.67 5.36 62.4 0. 50.0 67.7 7.7 331
729.0 - C1,8" 1C (Dn) 6.67 33.21 221. 0.39 600 67.7 7.7 .
FLOOR 729.0 - C1,8 TC (Dn) 467 10. 49.3: 0:3 60.0 67.7 77 A
CEILING W. Attic 1 - 3/4" PL (Up) 6.67] 43, 288.1] _ 0.73 58 677 -11.9 -2.4§
CEILING W. Atlic 1 - 3/4" PL (Up) 46 10. 49.9 0.73 85.8 67.7] -11.9] . 42
[TOTAL TRANSMISSION LOAD = - -3,730]
Note: Wall thickness varies from 8" to 12"; conservatively, widest room dimension is used.
(") The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(™) Ceiling raised to el. 763'-8".
LOAD SUMMARY: .
ELECTRICAL LOAD (pg. 5 of App. C) : = 201
. TOTAL ROOM SENSIBLE LOAD: -3,528
_ Ts] Q) | _crm |
ROOM TEMPERATURE (Tr) = . 770 3528 / (1.08 x 1.1 x 30 ) = 87.1°F
|CALCULATED ROOM CONDITIONS: 67.7 °T dry bulb |
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C4 (Ref 5.1.4 & 5.5.1)
ROOM NAME: _KITCHEN

Design air fiow: 440 cfm (through two heaters - see below)
Supply Air Temp: 70.2 °F )
AT Duct Heater: : 15.0 °F (Heater 0-HTR-31-099; Estimated < 43.5)
Duct Heater Supply: 852 F '
Steady State Temperature: 763 °F : Thermostat setting @ 75°F
TYPE OF LENGTH/ | wIDTH AREA U Ts Tr | DELTA T| SENSIBLE HEAT
WALL | ____ENCLOSURE HGT (Fg (m—__)_J (sq Ft) |ptunsanr] P (F) (°F) (BTU/h) B%
755.0 - C1, 8" Cl " 8. 29.3 235, 60. 76. -15.7) -1,
755.0' - C3, 8" RMW 8.00 14.0 90. 67. 76.3 86l -35
Door C40 7.7 35; 21. ! 67. 76.3 -8.6] . 3
755.0' - C5, 8 RMW a.gg. 13. 107.0 0.45 80. 76.3 a6 222
7550 - C6, 8" RMW 8! 16, —128.0 0.45 764 76.3 ~ 0.0]
757.0' - AS, 36" CI .00 16. 128, 0.23: 75.0 763 = 19 43
708.0 - 71, 18" TC (Dn) 8.70 13, 1164 0. 50. 76. -26.3| 91
729.0 - C1,8" TC (Dn) 205 8 0.3(9)% 0.0 76.9 183 -,
W. Attic 1 - 5/8" GB (Up) 29, 14.0 412.2 0427 56.6 76. -20.5] - a:g
TOTAL TRANSMISSION LOAD = -8,531]
(*) The area of the door, listed directly below this walt area, has been subtracted from the total wall area.
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 5 of App. C) : = 107
TOTAL ROOM SENSIBLE LOAD: : 8,425
CFM : Ts | (T .
110 cfm via heater 0-HTR-31-097 (pg. 59 of App. C) 110 X 1.08 X 11 114.5 -76.3 4,992
330 cfm via heater 0-HTR-31-099 330 X 1.08 X 1.1 85.2 -76.3 3,489
NET ROOM SENSIBLE LOAD: 56
CFM - AT Duct Heater
. DUCT HEATER: 330 . X 1.08 X 11 X . 150 5,881
DUCT HEATER NOMINAL CAPACITY: 5.0 Kw (Heater 0-HTR-31-099)
DUCT HEATER CALCULATED CAPACITY: 1.7 Kw
HEATER % OPERATION: ) 34 %
|CALCULATED ROOM CONDITIONS: 76.31Ffdry bulb |
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C5

ROOM NAME: MEN'S TOILET

(Ref. 5.1.4 8 55.1)

Design air flow: 90 ¢fm

Supply Air Temp: 702 °F

AT Duct Heater: - 443 °F

Duct Heater Supply: 1145 °F

Steady State Temperature: 80.9 °F

TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)f  (Ft) (sq Ft) JpumsqrF ]  CF) CF) CF) (BTU/h)

WEST 755.0' - C4, 8 RMW 8.0 13. " 107, 0.45! 76. 80. -4.6] E
[§BUTH- 755.0 - C3, 8’ RMW— 8.00 10.31 B1. 0.45 7. 8090 -13.2
[SOUTH Door C42 747 3.00 21. 87. 80.9 -13.2)

NORTH 755.0' - CB, 8" RMW™ aiﬁ' 10.31 61.0 76.4 ao.? 4.5

NORTH Door C45 71 3.00 215 76.4 "~ 80. 4.5

EAST 755.0 - C10, 8 RMW- 8. 13, 107, 77. 80.9 -3.8]

FLLOOR 729.0'- C1,8" TC (Dn) 10.31 13.3: 137. 60. 80.9 -20.9] -1.1
CEILING W. Attic 1 - 5/8" GB (Up) 10,31 13. 137 0.427] 85. 50.9 -25.1| -1,471

’ JTOTAL TRANSMISSION LOAD = -3,682

(") The area of the door, listed directly below this wall area, has been subtracted from the total wali area.

(**) Wallls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.

LOAD SUMMARY:

' ELECTRICAL LOAD (pg. 5 of App. C) : = 83
TOTAL ROOM SENSIBLE LOAD: -3,600
DUCT HEATER NOMINAL CAPACITY: 10.0 Kw
DUCT HEATER CALCULATED CAPACITY: 4.1 Kw (See pg. 59 of App. C)

HEATER % OPERATION: 41 % (See pg. 59 of App. C)

Ts) Ql | crm |
ROOM TEMPERATURE (Tr) = 1145  -3600 /(108 x 11 x 0 ) = 808 °F
[CALCULATED ROOM CONDITIONS: 80.9 °F dry bulb J
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755,0-C6, €7, and C8 (Ref. 5.1.4 & 5.5.1)
ROOM NAME: LOCKER ROOM AND SHOWERS
Design air flow: ' 65 cfm
Supply Air Temp: 702 °F
AT Duct Heater: 443 °F (Estimated; < 108.4°F calculated)
"Duct Heater Supply: 114.5 °F
Steady State Temperature: 76.4 °F - Design Room Temperature; 65°F Thermostat setting @ 75 F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tz DELTA T | SENSIBLE HEAT
WALL . ENCLOSURE - (sq Ft) |BtuhsgtF ] (F) (F) CF) . {BTU/h)
{SOUTH* 755.0' - C5, 8" RMW*™ 61, 0.45! 80. 76.4 | 12
Door C45 21, 0. 80. 76. 4.5} 4
757.0'- A5, 36" C! 82. 0.2 75. 76.4 -1.3 j -2
755.0' - C9, 8" RMW™ 80. 0. 80.1 76.4 38| . 13
755.0 - C10, 8" RMW* 42, 0. 77 76.4 0.7] 1
755.0°-C1, 8" Cl 128. 0.500 60, 76.4) -15.8 -1,
729.0'- C1, 18" TC (Dn) 139. 0. B0. 764 164 -6
729.0°- C1, 8" TG (On) 25, 03 60. 764 164 T
W. Attic 1 - 5/8*GB (Up) 16.oi 10.31 165. 0.427] 56.8 76.4 -20.6 -1,44
TOTAL TRANSMISSION LOAD = - -3,017)
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(*) Walls are tiled, tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
LOAD SUMMARY: )
ELECTRICAL LOAD (pg. 5 of App. C) : = 76
TOTAL ROOM SENSIBLE LOAD: -2,941
CFM AT Duct Heater
DUCT HEATER: ) . 265 X 1.08 X 1.1 X 44.3 13,947
DUCT HEATER NOMINAL CAPACITY: 10.0 Kw
DUCT HEATER CALCULATED CAPACITY: 4.1 Kw
HEATER % OPERATION: 41 %
Ts| o | crm |
ROOM TEMPERATURE (Tr) = 1145 2941 /1 (108 x 1.1 x 65 ) = 764 °F
ICALCULATED ROOM CONDITIONS: 76.4 °F dry bulb —|
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Subject: ' Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. - STAIRC1 (Ref. 5.1.1 & 5.1.12)
ROOM NAME: WEST STAIRWELL
Design air flow: - cfm
Steady State Temperature: 59.5 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr | DELTA T SENSIBLE HEAT
ENCLOSURE HGT (Ft) (Ft) (Sq Ft) {Btum.sqnF CF) | B (F) (BTU/h)
755.0 - C2. 8" C 8.0 rY 32, 05 B4, 5. 5.4 8
7550- 11, 36" Gl 8. 20. 164, 0.2 Y 59, Y3
[7550°-C3,6° C1 800 20.54 142.8] 0. 87 59. 8.2 58
‘JDoor C37 7.17) 3.00 219 0. 7.7, 59, 8.2 7
755.0'- C3, 8 CI 800 4. 32.0 05 67.7] 59. 8.2 1
CEILING W. Attic 3-3/4" PL (Up) 2054 ~2.00] 2. 0.73 1. 59, 8.5 51
I?LOOREee Note) - T K
TOTAL TRANSMISSION LOAD = 1]

Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.

|cALCULATED ROOM CONDITIONS: 59.5 F dry bulb ]
ROOM NO. STAIR €2 (Ref. 5.1.1& 5.1.12)
ROOM NAME: EAST STAIRWELL
Design air flow: ) - cfm
Steady State Temperature: 64.4 °F —
TYPE OF LENGTH/ WIDTH AREA U Is Tr DELTA T ] SENSIBLE HEAT
WALL ENCLOSURE ner (ko) | (Ft) ] (sq Ft) JBumsanF ] (F) (F) (F) (BTU/h)
WEST" 55.0' - C15, 8" CI X 6.04 30, 0. 4.1 64.4 -0.3] -
WEST Door C53 7.17] 3.00 21.5 044 641 4.4 -0.3)
WEST 755.0 - G13, 6" RMW B.67) 2.23 20| 0.45 ué 64.4 102 B
SOUTH 755.0- 11, 36" Cl 8.67] 20, 1763 02 50, 64.4 144 5
NORTH 755.0 - G189, 8" CI 667 1427 1237 0. 6.8 64. 2.4 " 27
NORTH 7550 - C13, 6" RMW 867 6. 529 0. 74.8] 64. 10.2 244
755.0 - C19, 12 CI 8.67 4.0 347 0431 68. 644 44
7550 - C19, 8" RMW 5.67] 4.3 76.6 0.45 68 64.4 44
Door CE0 7.17] 3. ~214 0. 68. 644 4.4 4
E Aftic 3 - 34" PL (Up) 4.0 20. 813 07 80.4] 64.4 40 237
C13 (112" & 5/8" GB) (Dn) 43 3 2. 0.351 74§ 4.4 94
10.2
TOTAL TRANSMISSION LOAD = 1

Note: No transmission through the floor is considered; open space (stairs) between elevations 755.0 and 692.0
(“) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
CALCULATED ROOM CONDITIONS: 64.4 °F dry bu
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DUCT HEATER CALCULATED CAPACITY:
HEATER % OPERATION:

5.0 Kw (see pg. 62 of App. C)
100 % (see pq. 62 of App. C)

WA Appendix C
Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 61 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
ROOM NO. 755,0-CO (Ref. 5.1.4)
ROOM NAME: C RENCI M
Design air flow: 270 cfm
Supply Air Temp: 70.2 °F
AT Duct Heater: 240 °F
Duct Heater Supply: 942 °F
Steady State Temperature: 80.1 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr [DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)] (Ft) (sq Ft) |Bunsqrr ] CF) &) (F) (BTU/B)
755.0 - C6, 8" RMW 8. 10.0 80, 0.45 76.4 0.1 5.8 13
755.0 - C10, 8" RMW a.og 16.7 112.1 04 77.0 80.1 31 1
Door C48 71 3. 21, 0. f 80.1 3.1
757.0' - A5, 36" CI 8.00 16.7 133, 0.266 80.1 5.1 181
755.0 - C12, 8" Cl 8.00 10.0 80. 0.500) 80.1 5.2 2
729.0 - C1, 8" CRP (Dn) 10.0: 16.7 167. 027 I 80.1 20.1 3
W. Atiic 1 - 3/4” PL (Up) 10.0: 6.7 167. 07 568 801 24.3) -2,971)
[TOTAL TRANSMISSION LOAD = 4,595
. {*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY: :
ELECTRICAL LOAD (pg. 5 of App. C) : = 9%
TOTAL ROOM SENSIBLE LOAD: 4,499
Ts) Ql | cmm |
ROOM TEMPERATURE (T = 94.2 4,499 /(108 x 11 x 270 ) = 802 F
DUCT HEATER NOMINAL CAPACITY: 5.0 Kw

|CALCULATED ROOM CONDITIONS:

804 Fdrybulb ]
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
ROOM NO. 755.0-C10 (Ref. 5.1.4)
ROOM NAME: SHIFT ENGINEERS OFFICE
Design air flow: 330 cfm
Supply Air Temp; 70.2 °F
AT Duct Heater: 240 °F
Duct Heater Supply: 94.2 i
Steady State Temperature: 77.0 °F Thermostat setting @ 75 F
] TYPE OF LENGTH/ | WIDTH AREA U Ts Tr |DELTA T] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) (sq Ft) [BwhsatF] (P (°F) (F) {BTU/h)
WEST 755.0 - C5, 8" RMW 800 1 % 107, 0 80. 774 3.8 1
WEST 755.0 - C6, 8" RMW 8. 5. a2¢ ! 7&;' 77.0 0.7] -1
|SOUTH" (See Note) 755.0' - C3, 8* RMW 8. 16.70 87.3 87. 77.0 93| 371
JsouTH Door C46 7.1 3. 21. 67.7] 77.6' 9.3} -84
Door C4EA (Glass) 7. 3.% y 67.7] 77.9 9.3 -18
755.0 - C9, 8" RMW 8. 16.71 ) 80.1 77. 3.1 1
Door C48 747 3. 80.1 77.0 31 30
755.0 - C12, 8" CI 8.00) 19.3 14_.3 77.0 2.1 -163
729.0 - C1, 8" CRP (Dn) 16.70] 19,3 60. 77 -17.0 -1,484
W. Attic 1 - 3/4" PL (Up) 16.70 19.3§ 55.5} 7. -21.2 -5,004
' TOTAL TRANSMISSION LOAD = 6,937
Note: Wall thickness varies (see **); conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Part of the wall is 12" thick; conservatively, 8" thickness was considered.
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 5 of App. C) : = 188
TOTAL ROOM SENSIBLE LOAD: 6,749
Ts| [ol| ] crm |
ROOM TEMPERATURE (Tr) = 942 5749 / (108 x 1.1 x 330 ) = I110°F
. CFM AT Duct Heater
DUCT HEATER: 600 X 1.08 X 1.1 X 240 17,107
DUCT HEATER NOMINAL CAPACITY: 5.0 Kw
DUCT HEATER CALCULATED CAPACITY: 5.0 Kw
HEATER % OPERATION: 100 %

|SALCULATED ROOM CONDITIONS:

770 Fdybulb ]
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. - NJA
ROOM NAME: EAST ATTIC 1 (above C14) {Ref. 5.1.1 & 5.1.6)
Design air flow: _ - 2,580 cfm (Transfer from room C14)
Supply Air Temp: 777 °F :
‘Steady State Temperature: 711 °F .
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T | SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft){ (Ft) (sq Ft) Buwnsqf |  CF) (F) (’F) (BTU/h)
WEST (Secand tier) 7550 - C13,10°Cl . 779 4200 325. 0. T4 710 3.5 §2
EAST 36" CE 7.7 42.00 325. 0.268] 13.0 711 s81| -5,
NORTH : 36" CE 10.00 16.80 168. 0.2 13.0 711 -58.1 -2,619
SOUTH 708.0 - T1, 36" Cl 10.00 16.80 168. 0238 500 71.1 -21.1 83
FLOOR C14 Celling (Ac. tile) (Up) 16.80 22.00 7085. og 77. 714 6.6 1,zﬁ
ROOF 27, uninsulated (winter) 16.80 42.00 708, 0.340) 13. 714 -58.1} -13,
TOTAL TRANSMISSION LOAD = -19,995]

Ts| al ] crm |

ROOM TEMPERATURE (Tr) = 777 19999 / ( 1.08 x 11 x 2580 ) = 12°F
[CALCULATED ROOM CONDITIONS: " 71.1 °F dry buib ]

This Appendix added by Revision 013.
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. - N/A
ROOM NAME: EAST ATTIC 2 (above C15)
Design air flow: . ' - cfm
Supply Air Temp: - °F
Steady State Temperature:; 59.9 °F ]
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr | DELTA T| SENSIBLE HEAT
| WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft)Jﬁ/h.sqﬁ.F CP) (F) (F) (BTU/h)
WEST "~ |MCR Plem, 12" CI 9.0 6.04 54, 0.431 71. 59. 11.8] 2
SOUTH 755.0 - T1, 36" CI Y 132 120.7] 0.2 50. 59, 99 28
NORTH 755.0°- C13, 8° Cl Y 13.2 120.7 0. 74, ) 14.7] 86
EAST E. Aflic 3, 8 CI Y 400 36. jﬁ 60.4) 59, 05 23
EAST C13 (sec. tier), 8" CI 9.0 2.04) 18. 0.50( 74, 59, 14.7 1
FLOOR C15 - 3/4" PL (Up) 13.2 6.04 80. oﬁ 4.1 59.9 4.2 zg
ROOF 27", uninsulated (winter) 13. 6. 60. 0. 13.0 599 469 1,2
TOTAL TRANSMISSION LOAD = -8
[CALCULATED ROOM CONDITIONS: 59.0 °T dry bulb |
ROOM NO. N/A
ROOM NAME: EAST ATTIC 3 (above Stair C2)
Design air flow: - ¢fm
Supply Air Temp: - °F
Steady State Temperature: : 60.4 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr | DELTA T[ SENSIBLE HEAT
| WALL ENCLOSURE HeT (Ft) | (Ft) | (sq Ft) |BwhsqrF ] CF) (F) CF) {BTU/h) Aj
WEST E. Attic 2, 8" CI 9. ry 36. 0. 69, 60.4 0.5 -
SOUTH 755.0-T1, 36" Cl 9. 20. 184.6 0.23¢ 50. 60. -10.4
NORTH 755.0 - C13, 8" G Y 26, 184, ©.5000 74, 504 14,2 1344
EAST 755.0 - C13, 12 Cl 9.05 4.0 ~36. 0.431 74.6 60.4 14.2 222
FLOOR E.Stair C2- 3/4" PL (Up) 2.00 20.3 IR 0. 64 60.4) 4.0 237
ROOF 27", uninsulated (winter) 4.00 20. 81, 0.340¢ 13& 604 -47.4 -1,311
TOTAL TRANSMISSION LOAD = -
[CALCULATED ROOM CONDITIONS: 80.4 °F dry bulb ]
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C12 © (Ref.5.1.1,51.28 5.1.4)
ROOM NAME: MAIN CONTROL ROOM

Design air flow: 21650 cfm
Supply Air Temp: _ 70.2 °F @ 0.0085 ibWiib dry air
o . : Copo - pp———
Steady State Temperature: 74.9 °F Design Room Temperature: 75 °F Thermostat setting @ 75 F
TYPE OF LENGTH/ | WIDTH Tr | DELTA T| SENSIBLE HEAT
WALL ENCLOSURE Her (Ft) ] (rt) | (sq Fr) ! (F) (F) (BTU/h)
v — |7550.C35Cl 8. 11.34 . 74, -7.3) -21
Door C56 . 7.1%L 4.50 749 73] -10
756.0 - C10, & CI 8.0 1ﬁ#: 749 21 1
755.0' - C9, 8" Cl 8.00 10.23 - } 74.9 52 2
W Atlc 1.8 Gl 3. 2. 050 S8 749 191 80
755.0 - 11, 36" CI 1000 150.70 0.234 50.0 749 249 3,85
757.0 - A1, 36" CI 10, 26.70 02 75. 749 o4
757.0 - A25, 36" C| 100 14.00( o,zg 75. 749 0.1
757.0 - A3 10 A5, 36" CI 10, 48.00 ~0.23 75.0 74.9 0.1 11
Door C49 6.50 3.0 0.44 75, 74.9 0.1 i
757.0 -A27, 36' C) 10.00 14.000 0.2 75.0 713 0.1
757.0 - AZ3, 36" CI 000 20.00 023§ 7500 74 0.1
757.0 - AZ1/A22, 36" CI 70.0 28.00 0.2 75.0 74.9 0.1
Door C50 6. 3] 0.4 75.0 74.9 0.1 1
755.0'-C15, 12" CI 8.67] 6.04) n.:g 64.1 74.9 -10.8 Y-
Door C55 717 2.50 0. 4.1 74. 108 E]
E. Afic 2, 12° CI 1. 5.04 ; 0.431 soﬁ 74} 150 -
755.0 - C13, 12" CI 10, 35.2 352. 0431 748 74.9 0.3
729.0'-C1, 8" CRP (Dn) 42.33 150.7 6329.4 o.27$ 60.00 74. -149] -25;
CEILING** ~[MCR Pienum (Up) The return air is directed from the room to the pienum.
: TOTAL TRANSMISSION LOAD = 35,377
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Luminious ceiling panel {plastic)
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 5 of App. C) : = 160,411
TOTAL ROOM SENSIBLE LOAD: 125,034
CFM : s | T
Transfer - Air (C 13) - not Included here see MCR Plenu 2727 X 1.08 X 11 7486 749 -972
Transfer - Alr (West Attic 1) - pg. 30 & App. C pg. 73 143 X 1.08 X 1.1 55.8 74.9 -3,245
NET ROOM SENSIBLE LOAD: 121,789
Ts| al | crm |
ROOM TEMPERATURE (Tr) = 702 121789 / ( 1.08 x 1.1 x 21680 ) = 149 °F
[CALCULATED ROOM CONDITIONS: —_ 75 Fdrybub ]

This Appendix added by Revision 013.
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 66 of 103
Subject: = Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 7§5.0-C13 (Ref. 5.1.4,5.1.6, 5.1.10)
ROOM NAME: RELAY ROOM and DPSO SHOP
Design air flow: 7490 cfm
Supply Air Temp: 70.2 °F @ 0.0085 IbW/b dry air
AT Duct Heater: 8.7 F (100% capacity)
Duct Heater Supply: 789 :
Steady State Temperature: 746 °F Design Room Temperature: 75°F Thermostat setting @ 75°F
TYPE OF LENGTH/ | wIDTH AREA U Ts Tr ] DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) | (Ft) (sq Ft) [BumsqrF ] CF) (F) (’F) (BTU/h)
WesT sz 70,0 35. 352, 0.431 74, 0.3 4
WEST (Second tier) - [MCR Plenum, 12° CI 7.7 273, 0.431 7. 20 34
WEST (Second tier) E. Atlic 3, 12" CI ) 36. 0.431 80. -14.2 22
WEST (Second tier) E. Attic 2, 8" Cl -14.7 : -1
SOUTH Stair C2, 8" RMW -10.2 - a
SOUTH 755.0° - C19, 2.5/8°GB 5.8 - -
SOUTH- 7550 - C15, 8" CI -10.5 341
SOUTH Door C52 -10.5 T3
[sOUTH(Second tier) |E. Atic 2, & GI 47 887
SOUTH(Second tier) E. Attic 3, 8" Cl -14.2 1,311
SOUTH(Second tier;  |755.0°' - 11, 36" CI -24.6 -1,267
NORTH 757.0' - A21, 36" CI 0.4 9
EAST* 755.0' - C16, 8" RMW 1.2] 7
Door C63 1.2 1
755.0' - C18, 8" RMW 1.0
EAST (next to C15) Stair C2, 8 RMW -10.2
EAST (Second tier) East Attic 1, 10" CI 35
EAST (Second tien 755.0 - C14, 10" C 3.1
729.0 - C1, 8" TC (Dn) -14.6
729.0'- C1, 8" TC (Dn) -14.6]
708.0 - T1, 18" 1C (Dn) -24.6
FLOOR (Sec. tien)™ C18 (Area above) (Up) 1.2
FLOOR (Sec. tien™ C18 (Area above) (Up) 1.0
FLOOR (Sec. tien™ C19 (Near C16) (Dn) 8. 5.8
FLOOR (Sec. tien) C19 (1/2° & 5/8" GB) (Dn) €6.8 5.8
FLOOR (Sec. ier) E.Stair(1/2"& 5/8"GB) (Dn) 0.351 64.4) 10.2]
27", uninsulated (winter) 0.340 13.0 61.6] -53,227]
TOTAL TRANSMISSION LOAD = -71,908
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
** Ceiling for this room is 8" concrete slab
LOAD SUMMARY: .
—_— ELECTRICAL LOAD (pg. 5 of App. C) : = 34,697
TOTAL ROOM SENSIBLE LOAD: : . -37,212
78| al | crm |
ROOM TEMPERATURE (Tr) = 789 37212 /(108 x 11 x 7490 ) = 741°F
[CALCULATED ROOM CONDITIONS: 74.6 'F dry bulb ]

This Appendix added by Revision 013,




ROOM NAME: TECHNICAL SUPPORT CENTER

WA Appendix C

Document: EPMLCP072489 | Rev.: 013 | Plant: WBN / Units 1,2 Page: 67 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C14 (Ref. 5.1.4, 5.1.5, 5.1.10)

Design air flow: 1,840 cfm
Supply Air Temp: 702 °F
AT Duct Heater: 156 °F
Duct Heater Supply: 85.8 °F .
Steady State Temperature: 77.7°F [Thermostat setting @ 75°F
TYPE OF LENGTH/ | WIDTH Ts Tr | DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) (F) (F) (F) {(BTU/h)
WesT o 7550 Ci 10 Gl 86 6.0 X 77, 8.9
WEST Door C51 6.50 39 68.9| 777 8.9
WEST® 755.0'- C16, 10" CI 8.67) 21, 76.9) 7.7 1.9
WEST Door C62 717 3.00 75. 771 -1.9
WEST 755.0 - C18, 10" C| 8.67 1354 76.6 77.7 21 -101
WEST Window 4.00 ﬂ-# 75.6] 77| 21 I
WEST (Second tier) 755.0- C13, 10 CI 133 42.00 74.6] 717 3.1 '
SOUTH 7080 - 11, 36" CI 10.00 16.60 Fﬂ 771 2r7]
NORTH 36" CE 10,00 16.60 13, 771 647 -2,81
36" GE : 10,00 42.00 13, 77. 4.7 -7,28
FLOOR ~|708-T1, 18 CRP (Dn 16.80 42.00 50. 779 27.7] - 4,33
CEILING [E Atic 1 (Ac. tie) (Up) 16.80 42.00 71| 777 -6.6] -1,939
JTOTAL TRANSMISSION LOAD = -18,148]
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
LOAD SUMMARY:
"ELECTRICAL LOAD (pg. 5 of App. C) : = 2,241
TOTAL ROOM SENSIBLE LOAD: -15,903
CFM Is| (T
Transfer - Air (C 16) - pg. 30 & App. C pg. 70 740 X 108 X 1.1 75.8 77.7 -1,670
NET ROOM SENSIBLE LOAD -17,574
CFM AT Duct Heater
DUCT HEATER: 1,840 X 1.08 X 1.1 X 15.6 34,100
DUCT HEATER NOMINAL CAPACITY: 10.0 Kw
DUCT HEATER CALCULATED CAPACITY: 10.0 Kw
HEATER % OPERATION: 100 %
Ts| ql | crm |
ROOM TEMPERATURE (Tr) = 858  -17,574 / ( 1.08 x 1.1 x 1840 ) = I7.8°F
[CALCULATED ROOM CONDITIONS: 77.7 °F dry bulb ]

This Appendix added by Revision 013.
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 68 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755,0-C15 (Ref. 5.1.1 8 5.1.11)
ROOM NAME: CORRIDOR

Reference
Design air flow: - cfm pg. 30 |

Supply Air Temp: - %F
Steady State Temperature:’ 64.1 °F _ Design Room Temperature: 65°F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T | SENSIBLE HEAT
WALL ENCLOSURE Her (Ft) ] (rt) | (sq Ft) IBtu/h.squF (P (F) (F) (BTU/h)

WEST* 7550 - C12, 12" CI 8.67 6.04 20.1 0.431 74. 4.1 108 o4
. [wesT Door C55 7.7 4.50 32. 0. 74. 64.1 108 —1

SOUTH 7550 - 11, 36" Gl 8.67 13. 87.2 0.2 50, 541 -14.1 -2

SOUTH Door C54 (Heavy €q.) . 7.10 3.93 280 045 50.0 4.1 141 174

NORTH* 755.0' - C13,8° C 867] 13.2 5.0 0500 - 746 641 10.5 34

NORTH Door C52 7.17] 7.00) 50. 0.448] 74. 64.1 105 'Z’é

EAST" Stair C2, 8°Cl 8.67 6.04 9.1 0,500 644 a1 0.3] 1

EAST Door C53 717 6. 233 0. 4.4 841 0.3

FLOOR 729.0' - C1, 8" TC (Dn) 13.2 6.04 80. 0.39 60. 4.1 41 E]

[cEinG E. Attic 2- 3/4" PL, (Up) 132 6.04 0. 0.7 58, 64.1 4.2) -2

[TOTAL TRANSMISSION LOAD = . -11]

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.

LOAD SUMMARY:

ELECTRICAL LOAD (pg. 5 of App. C) : = 0
TOTAL ROOM SENSIBLE LOAD: -1
|cALCULATED ROOM CONDITIONS: 64.1 °F dry bulb ]

This Appendix added by Revision 013..
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 69 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
ROOM NO. - N/A _
ROOM NAME: MC R RETURN AIR PLENUM
Design air flow: 24,520 cfm (Transfer from room C12)
Supply Air Temp: 74.9 °F @ 0.0085 [bW/b dry air (Transfer from rcom C12)
Steady State Temperature: 71.7 °F .

TYPE OF LENGTH/ | WIDTH | AREA u T3 Tr | DELTA T [ SENSIBLE HEAT

WALL ENCLOSURE HGT (Ft) ] (Fr) (5q Ft) |sunsqftF ] (F) CP) (P (BTU/h)
SOUTH T1-36" Cl 7.7 750.7 167, 0.2 50, (K K] -5,981
NORTH 757.0 - Al, 36" CI 778 25.70 206. 02 750 1] 39 161
NORTH 757.0 - AZ5, 36" CI 7.7 14.00 108. 0.23 @: 71.7] 33| 84
NORTH 757.0 - A3 to A5, 36 C| 77 48.00) 0.238 . 75 71. 3.3 250
NORTH 757.0 - A27, 36" CI 77 14.00 0. 750, 717 33 84
NORTH 757.0'- A23, 36" Cl_ 7.7 20.00) 0.2 75. 7.7 33 121
NORTH 757.0 - A21/A22, 36" C 7.7 28.00 0.2 75.0 7.7 33 169
EAST C13 (Sec. tier), 127 CI 77 35, 0.431 74, 7.7 29 34
EAST East Aftic 2, 12° CI _ 7.7 6.04 0.431 89. 71.7 -11.8] -2
WEST West Atlic 1, 8" Gl 7.79 22.00 0.500 55.6 71.7] -15.9] -2,
FLOOR® C12 (Susp. ceiling) The retum air is directed from the room to the plenum.
ROOF 27", uninsulated (winter) [ 63204 0.340] 13.0 719 58.7] -126,324
TOTAL TRANSMISSION LOAD* = -93,392]
(*) Luminious ceiling pane! (plastic)
(**) includes the transfer air from C13 and 41,457 Btuhr for lights
Ts| qQl | cem |

ROOM TEMPERATURE (Tr) = 749 93392 / ( 1.08 x 1.1 x 24520 ) = ILI°F

|CALCULATED ROOM CONDITIONS:

71.7 °F dry bulb

_1

This Appendix added by Revision 013.
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN / Units 1,2 | Page: 70 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C1

ROOM NAME: QQEFERENQE ROOM & TELEP Q E_ROOM

. : |Referenoe
Design air flow: 380 cfm pg. 30
Supply Air Temp: 70.2 °F pg. 75 of App. C
AT Duct Heater: 87 °F _ pg. 66 of App. C
Duct Heater Supply: 789 °F
Steady State Temperature: 75.8 °F
TYPE OF LENGTH/ | WIDTH | AREA U Ts Tr | DELTA T| SENSIBLE HEAT
ENCLOSURE HGT (Ft)f (Fb) (sq Ft) BunsqrfF ] CF) (°F) CF) (BTU/h)
7550 - C13, 8" RMW 8.67 18.50 135, 0.455 74, 75, 1.2 -7
Door C63 7.17 3. 21, 0.448 74, 75.8 12 K]
7550'- C19, 8" RMW 8.67 3% 26. 0.455 €8, 75. -70 i
755.0 - C19, 8" RMW B8.67 8.36 72. 0.455 €8, 75. 7.0 231
Door C57 7.7 3.00 21! 0.448 €8, 75. 7.0
755.0' -C18, 2-5/8" GB 8.67 8. 53, 0.403! 75. 75. 0.2
Door C64 7.17 2.67] 191 0.448] 75. 75. 02
755.0' - C14, 10° C 8.67 21.50 164. 0.463 7. 19
Door C62 71 3. 215 0.448 7% 19]
[708'- 11, 18" CRP (Dn) 2150 8. 179.7 0.222 50, 258]
JcEwinG= C13 (Second tien) (Up) 2150 8. 179.1] 0.538 14% 75. 2]
- TOTAL TRANSMISSION LOAD = ;
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area
(**) 8" concrete slab
LOAD SUMMARY: .
ELECTRICAL LOAD (pg. 5 of App. C) : = 108
TOTAL ROOM SENSIBLE LOAD: ) : : -1,351
CFM Ts (-Tn
Transfer - Air ‘C 18) - pg. 30 & App. C pa. 71 360 X 1.08 X 1.1 75.6 -75.8 -86
NET ROOM SENSIBLE LOAD -1,436
Ts| - q] | cem |
ROOM TEMPERATURE (Tr) = 789 4351 / { 1.08 x 14 x 380 ) = 769 °F
[CALCULATED ROOM CONDITIONS: 75.8 °F dry bulb ]

This Appendix added by Revision 013.
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 71 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C18 (Ref. 5.1.1, 5.1.6, 5.1.10)
ROOM NAME: NRC OFFICES
Design air flow: ' 360 cfm
Supply Air Temp: - 702 °F
AT Duct Heater: 87 °F
Duct Heater Supply: 789 °F
Steady State Temperature: 75.6 °F ]
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr | DELTA T | SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft)| (Ft) (sq Ft) |BuwhserF] P (F) CF) (BTU/h)
755.0 - 13, 8" RMW. | 86 73.54 74, 75, 0 5
755.0' - C16, 2-5/8'GB 8.67] 8. 75, 75. 0.2
Door C64 7.17 2.67] 788 . 75 0.2 a
757.0' - A21, 36" CI 867 8. 75, 75. 0.6 -1
36" CE : 557 5.3 13% 758 62| ﬁ
755.0 - C14, 10" CI 8.67] 13. . ] 2.1 101
Window ry 3. 2.1 : g
708.0 - T1, 18" CRP (Dn) 1354 B
: -25.6| .
CEILING™ C13 (Second tier) (Up) 1354 . 6. 1.0 1 -
) TOTAL TRANSMISSION LOAD = -1,474]
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab '
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 5 of App. C) : = 67
TOTAL ROOM SENSIBLE LOAD: -1,407
Ts] ql | crm |
ROOM TEMPERATURE (Tr) = 789 1,407 7 (108 x 1.1 x 30 ) = 156 °F
|CALCULATED ROOM CONDITIONS: 76.6 F dry bulb ]

This Appendix added by Revision 013.
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 72 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C18

ROOM NAME: CORRIDOR

|Referenoe '

Design air flow: 260 ¢fm pg. 30
Supply Air Temp: 702 °F pg. 75 of App. C
Steady State Temperature: 68.9 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr DELTA T | SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) ] (Ft) (5q Ft) [BtuhsqrF | (F) (F) (F) (BTU/h)
Stair C2 - 12 Gl 86 ry 34, 0.431 64.4 68, 4.4
Stair C2 - 8~ RMW 8.67] 4.3 16. 0.455 64.4 68. a4 .
Door C60 7.17) 3. 21. 0.448, 84.4 68. 4.4 -4
755.0'- C13, 8 RMW 8.67 Tga; 52, 0455] 748 68. 5.8 133
[756.0°- C13, 2.5/8°GB 8.67 376 326, 0403 _ X 68, 5.8 78
755.0'- C16, 8" RMW 8.67 ﬁ% 51, 0.455| 68. 7.0 162
Door C57 7.17 3. 21. 0.448) €8. 7.0 67
755.0-11, 36 CI 5.67 Tfa 260. 0.238 88. -18.8 1.2
7550 - Stair CZ, & Cl 86 14.2 123. 0.500 68, 4.4 27
755.0"- C16, 8" RMW 8.67] ﬁa 26.7] 0.455 68. 7.0 8
755.0'- C14, 10" CI 8.67] 6. 25. 0463 68. 8.9 10
Door C51 5. 3.9 26. 0.448 8.9] 10
729.0'- C1, 8" TC (Dn) 439 - 1577 69.2 0.395 -8.8] 241
708.0°- 11, 16" TC (On) 9. .00 54.0 0.300 -18.8]
708.0'- T1, 16" TC (Dn) 23.4 9.10 2129 0.300 -18.8] -1.201]
[CEILING (Sec. tien™  |C13 (Near C16) (On) Y 6. 54, 0403 5.8] - 1
[CEIUING (Sec. tier) C13 (1/2" & 5/8"GB)(Dn) 23. 91 212. 0.351 5.8] 434
CEILING (Sec. fier) C13 (172" & 5/8"'GB)(Dn) 4.39 15.77] 69, 0.351 5.8| 141
TOTAL TRANSMISSION LOAD = 1,277]
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab '
LOAD SUMMARY:
——————————
ELECTRICAL LOAD (pg. 5 of App. C) : 880
TOTAL ROOM SENSIBLE LOAD: 397
Ts| 9l | crm |
ROOM TEMPERATURE (Tr) = 70.2 -397 /( 1.08 x 1.1 x 260 ) = 68.9 °F
[CALCULATED ROOM CONDITIONS: 68.8 Farybuib |

This Appendix added by Revision 013.
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Document: EPMLCP072489

Rev.: 013

Plant: WBN / Units 1,2

Page: 73 of 103

Subject:

Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. - NA

ROOM NAME: WEST ATTIC 1 (above €3, C4, C5,C6, C9 & C10)

This Appendix added by Revision 013.

Reference
Design air flow: - cfm pg. 30
Supply Air Temp: - °F . -
Steady State Temperature: 55.8 °F-
TYPE OF LENGTH/ | WIDTH Tr | DELTA T| SENSIBLE HEAT
© WALL ENCLOSURE HGT (Fe)| (Fb) (F) (F) (BTU/h) __|
[SOUTH (See Note) 7550 - T1, 36" CI 57 22.0 5, 58 -294
_ |SOUTH (See Note) W. Attic 3, & CI 9.7, 20. 200. 0.500 55, 4.8 -481
SOUTH (See Note) W. Attic 2, 8" CI 8.7! 9.53 92. 0.500 55. a5 -163
WEST (See Note) 755.0' - C1, Metal column 9.7 37.33 364, 0.735 55, 48 1,284
WEST (See Note) W. Attic 3, 8" CI 9.7 4.67] 45%7 0.500 55. 4.8 -t
|[NORTH (See Note) 757.0' - A5, 36" CI 97 42.7 416. 0.236 55, 19.2] %
EAST - MCR Plen, 8" CI 7.7 42 325.9 0.500, 55. 15.9 2,
EAST 755.0'- C12, 8" CI 2.00 42.00 X 0.500) 55, 19.1 80;
FLOOR 755.0' - C3, 3/4" PL. (Up) 0.730 55, 1.9 2,92
FLOOR 755.0' - C4, 5/8" GB (Up) 0.427 55, 20.5, 3,
FLOOR 755.0 - C5, 5/8" GB (Up) 0427 55. 25.1 1.47
FLOOR 755.0 - C6, 56" GB (Up) 0.427, 53 20.6| 1,44
ImOR—_ 755.0 - C9, 3/4" PL (Up) 0.730 55.6] 243 2,971
FLOOR 755.0'-C10, 3/4" PL (Up) 0.730 55.8( 21.2 5,004]
ROOF 27" (uninsulated) (winter) 37.33 42.70 0.340 ﬂl 231
. -42.8)
ROOF 27" (uninsulated) (winter) 4.67] 9. 2. 0.340 55.
428
ROOF 27" (uninsulated) (winter) 4.67] 11.12 51.9 0.340 130 55. 7
: 428
TOTAL TRANSMISSION LOAD = -1,656]
Note: Wall height used = (775.75 - 763) = 9.75' for all walls.
CFM s | (™)
Transfer - Air (C3) - pg 30 & App. C pg. 56 90 X 1.08 X 11 67.7 55.8 1,267
-Transfer - Air (C1) - pg. 30 & App. C pg. 54 53 X 1.08 X 1.1 60.6 -55.8 302
NET ROOM SENSIBLE LOAD: ' 86
|CALCULATED ROOM CONDITIONS: 55.8 °F dry bulb |
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 74 of 103
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. - N/A

ROOM NAME: WEST ATTIC 2 (above C2)

Design air flow: - ofm
Supply Air Temp: - °F
Steady State Temperature; 52.3 °F '
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T | SENSIBLE HEAT
WALL ____ENCLOSURE HGT (Ft) | (Ft) {sq Ft) JBunsqtF] CP (°F) (F) - - (BTU/h) J
WEST 755.0 - C1, 8" Cl 9.7 3. 39, 0. 80, 52. 8.3] 16
SOUTH 708.0'- 71, 36" CI 8.7 95 ge. 0.2 50. §2_g 2.3|
NORTH W. Attic 1 - 8" CI 9.7 95 2.9 05 55. 52.3 35| 1
EKST W._Atlic5-8 Cl _ 97 3 39.0 0. 51 a 523 13| 2
FLOOR 755.0 - C2, 5/8" GB (Up) " 95 ry 3.1 0.56 X | 52.9 12.6] 27
ROOF 27", uninsulated (winter) 9.% 4.2} 38.1 0.34 13.0 52.9 -30.3] ﬂ
. TOTAL TRANSMISSION LOAD = " 8]
|CALCULATED ROOM CONDITIONS: 52.3 'F dry bulb ]
ROOM NO. - N/A
ROOM NAME: WEST ATTIC 3 {above Stair C1)
Design air flow: - cfm
Supply Air Temp: - °F
Steady State Temperature: 51.0 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr § DELTA T] SENSIBLE HEAT
| waLL ENCLOSURE HGT (Ft)| (Ft) (sq Ft) |BtwhsatF | P (F) (°F) (BTU/h)
WEST W. Attic 2-8' Cl 9.7 ry 39, 0. 62. 51, 13 2
SOUTH 755.0- T1, 36" CI 9.7 20.54 200. 0. 50, 510 -1.0] 47
NORTH W. Attic 1-8" CI 97 20,54 200, 0. 5.8 51.0 4.8| 481
EAST W, Atic 1- 8" CI 9.7 2.00 39, 0. 55.8] 51.0 4.8]
FLOOR Stair C1 - 3/4" PL (Up) 20.54 Y 2. 0.73 9.8 51.00 - 85| 51
I—ROOF 27", uninsulated (winter) 2054 4.2? 82.9 0.340) 13.0] 510 380 -1 .0‘3
JTOTAL TRANSMISSION LOAD = 1]

|CALCULATED ROOM CONDITIONS:

51.0 °F dry bulb

1

This Appendix added by Revision 013.
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN / Units 1,2 | Page: 75 of 103

Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

CALCULATION OF RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT:

RETURN AIR
ROOM NUMBER & DESCRIPTION FLOW (cfm) TEMPERATURE Ref. pg. cfm X °F
(pg.30, Diagram 2) (°F) App. C
EAST ATTIC 1 ' 2,580] 71.1 63 183,438
CORRIDOR (C 19) 260] 68.8 72 17,888
RELAY ROOM & DPSO SHOP (C13 & C20) 4,763] 74.6 66 365,357
SHIFT ENGINEERS OFFICE (C10) 10] 77.0 -62 770
CONFERENCE ROOM (C 9) 270] 80.1 61 ' 21,627
MCR RETURN AIR PLENUM 24,520] - 717 69 1,758,049
ITOTAL ' Vreturn = 32,403] 2,337,128
Return Air Temperature from MCR spaces: SUM (cfm X °F) / SUM (cfm) = (Treturn)= i 721 °F
Outside Air Flow Voa = 3,597 cfm {pg. 30, Diagram 2)
Outside Air Temperature i Toa = 13 °F (Section 6.1)
Heater Discharge Temperature Toah = 60 °F (Set point)
RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT (Te) :
Te = (Vreturn x Treturn + Voa x Toah) / (Voa + Vretun) = | 70.9 °F DB |
ATfan= 4.0 °F (AHU Fan Heat Gain @ pg.23)
Estimated air temp. entering the fan Tes!" = 66.2 °F (minimum temperature to meet 75 °F thermostat setting)
: Ts¥ = 70.2 °F (Supply Air Temperature at Fan Discharge)
If (Te+ATfan)=Ts: 100 % coil bypass is required
If (Te + AT fan) > Ts: % bypass = (Tes - 50.8")/ (Te - 50.8*)
(Te+ATfan) = 74.9 °F >Ts= 70.2 °F
| % bypass = 76.6 % |
Percent of the returning air going through the coil face damper and cooling to 50.8°F; 234 %
Percent of the remaining returning air going through the coil bypass damper : 76.6 %

*50.8 °F is a temperature of air leaving cooling coil (Tcow); See pg. 29.

NOTES: :

™) This temperature is also identified as Tamix on AHU schematic (pg. 29).

@ This temperature is also identified as Tayy on AHU schematic (pg. 29).

® For normal heating mode consider Wy, to be @ the same humidity level 0.0085 # moisture / # dry air (see pg. 29A).

This Appendix added by Revision 013.
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Room Tran_smission Loads (Heating - LOCA Operation)

ROOM NO. 755.0-C1 -
ROOM NAME: MECHANICAL EQUIPMENT ROOM

(Ref. 5.1.1,5.1.3,5.1.5,5.1.13 8 5.1.14)

Design air flow: 2,825 cfm
Supply Air Temp: 715 °F
Steady State Temperature: 59.7 ‘F Design Room Temperature: 63°F -
TYPE OF LENGTH/ | WIDTH AREA v T3 Tr | DELTA T| SENSIBLE HEAT
ENCLOSURE HGT (Ft) {Ft) {Sq Ft) 'Btulh.sqﬂ.F (’F) ('F) (F) {BTU/h)
36" CE 7T 4200 745, 0.2 13.0 59, 467 -9,33q
708.0'-T1, 36" Cl 17.7 39.14 594.7] o.zga 40. 59.7] 197 3,23
36" CE 17.75] 23.50 4174 0.268{ 13. 59.7 46.7 -5,221
757.0'- A5, 36" Cl 177 15.64] 277. 0. 75. 59.7 15.3 1,002
755.0'- C2, 8" Cl 8.00 4.00 32.0 0.500 2. 59.7] 68 -10!
756.0'- C3, 8" Ci 8. 6671 10. 0. 82.1 59, 2.4 1
Door C39 7.17] 6.00 43.0 0.448 82.1 59.7) 24 4
755.0'- C4, 8" C 8.00] 293 235.0) 0.500] 548 597 5.1 55:
W_Aftic 1, Metal 8.75] 373 3640 0735 se.g 50.7 33 -85
W. Attic 2, 8" CI 9.7 4.00 39.0 0. 48. 59.7] -11.0 -214
708.0° - 11, 18" C (Dn) 39.14) 42.00 1643, o.:ga 50.00  59.7] -9.7] 4,86
27", uninsulated (winter) 39.14] 42.00 1643, 0.34 13.0 59.7] -46.7| -26.10%
: ITOTAL TRANSMISSION LOAD = -48,202

(*) The area of the door, listed directly below this wall area, has been subtracted fram the total wall area.

(**) Wall height used = (775.75 - 763) = 9.75' for all West Attic walls; conservative

(**) Use normal minimum temperature to remove conservatism postulated in Assumprion 4.1.6,

LOAD SUMMARY:
= ELECTRICAL LOAD (pg. 5 of App. C) : = 13,453
TOTAL ROOM SENSIBLE LOAD: -34,839
TRANSFER AIR crm | | FACTOR] Ts | Tr | DeltaT

(W. Aftic 1) - pg. 31 & App. C pg. 95 1,175 X 1.188 564 59.7 3.3 4,606
NET ROOM SENSIBLE LOAD: -39,445

Ts] Q] ] cFrm |
ROOM TEMPERATURE (Tr) = 715 39,445 / (1.08 x 1.1 x 2825 ) = 597 °F
ULATED ROO N 59.7 T dry bu

This Appendix added by Revision 013.
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ROOM NO. 755.0-C2

(Ref.5.1.1,5.1485.5.1)

ROOM NAME: WOMEN'S TOILET Reterence ‘
Design air flow: - cfm pg. 31
Supply Air Temp: - °F
Steady State Temperature: 52.9 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (3q Ft) [Btuh.sqftF CF) (°F) ('F) (BTU/h)
WEST 7550 -C1, 8" CI 8. 4.05 32, 0.5! 59. 52, 8.8] 10
|souTH" 708.0'- 71, 36" CI 8.00 9.5; 76. 0.2 40.0) 5% -12.9] 23
755.0'- C3, 8' CI 6.00 9.5 54 0. €21 52 9.2 25!
Door C38 7.17 3.00 21 .5| 0.44 62.1 52.9 9.2 8gq
755.0' - W.Stair C1, 8 CI 8.00 4.00 32, 0.500 534 529 0.5 q
7080 - 11, 18" TC (D) 9.5 4.00 38.1 0.300) 2000 529 129 -149
JCEILNG W. Attic 2, 5/8" GB (Up) 9.53] 4.00 381 - 0.562) 28. 52.9 4.2 -94
I'ro AL TRANSMISSION LOAD = 12

(*) The area of the door, iisted directly below this wall area, has been subtracted from the tota! wall area.
(**) See Assumption 4.1.6

LOAD SUMMARY:
ELECTRICAL LOAD (pg. 5 of App. C) : = 0
' 12

TOTAL ROOM SENSIBLE LOAD:

D R

CONDITIONS:

This Appendix added by Revision 013.
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ROOM NO, 755.0-C3 (Ref.5.1.1,5.1.4 8 5.5.1)

ROOM NAME: CORRIDOR

Reference ‘
.31

Design air flow: - ¢fm
Supply Air Temp: - °F
Steady State Temperature: 821 F Design Room Temperature: 57°F -
TYPE OF LENGTH/ | WIDTH AREA - u Ts Tr |DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (5q Ft) |BtwnsorF § (F) (’F) (F) (BTU/h) %
SOUTH* 755.0'- C2, 8" Cl 8.0 9.5# - 54, 0.50 82.9 . 62.1 -8.2 --25!
|souTH Door C38 7.4 3.00 219 0.448 629 621 -9.2 -8
|souTH* 755.0' - Stair C1, 8" I 8.00 20.54) 142.9] 05000 534 621 8.7 621
|souTH Door C37 7.17] 3.00 21.5 0.448 83.4 621 -8.7 84
SOUTH 755.0 - T1, 36" CI™ 6 06 63, 0.236) w09 ez 21 -353
SOQUTH™ Door C36 (Heavy Eq.) 7.1 4.00 28.5 0.452 40.0 62.1]. -22.1 -28,
NORTH" 755.0' - C4, 8" RMW 8.0 14.03) 90.7] 0.455 62.1 27 14
NORTH Door C40 71 3.00 21.5] 0.448] 62.1 27 24
NORTH" (See Note) 755.0'- C10, 8" RMW 8.00 16.7 87. 0.455 62.1 3.7 147
INORTH Door C46A (Glass) 73 3.3 24, 0.81 2.1 37 74
NORTH Door C46 7.47] 3.00 21 0.4 62.1 37 3
NORTH" 755.0'- C5, 8' RMW 8.00) 10.31 61.0] 0.455 62.1 23 64
NORTH Door C42 7.17] 3.00 21. 0.448 62.1 2.3 2
EAST" 755.0 - C12, 8" Cl 8.0 11.34) 58. 0.500] 62.1 13.5] 39
EAST Door C56 717 4.50 " 32.3 o448 62.1 13.5 194
WEST* 755.0'- C1, 8° Cl 8.00) 6.67] 10.3 0. 59. 62.1 2.4 13
WEST Door C39 7.1 6.0 43, o;% 59. 62.1 24 -4
WEST 755.0"- Stair C1, 8" CI 8.00 4.00 32.0 0.500 834 2.1 8.7 -13
FLOOR™™ 708.0- T1, 18" TC (On) 6.67] 9.3 62. 0.300 400 621 22,1 414
[Ftoor 729.0'- C1, 8" TC (Dn) 6.67] 33.21 zﬂa ogg 60.0] 621 -2.1 -184
JFLooR 729.0'- C1, 8" TC (Dn) 4.67) 10.63 49.6 0.39 600 621 2.1 -41
CEILING W. Attic 1 - 3/4" PL (Up) .67 43.20 2881 0.730 564  62.1 -5.7) -1,194
CEILING W. Attic 1 - 3/4" PL (Up) 4.67] 10.63 45.6) 0.730) 564 62.1 -5.7] -207]
TOTAL TRANSMISSION LOAD = -2,834]
Note: Wall thickness varies from 8" to 12"; conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Ceiling raised to el. 763'-8". (***) See Assumption 4.1.6
LOAD SUMMARY:
ELEC TRICAL LOAD (pg. 5 of App. C) : = 0.
TOTAL ROOM SENSIBLE LOAD: 2,834
TRANSFER AIR CFM | FacToRr| Ts | Tr | DetaT
(ROOM C4) - pg. 31 & App.C pg. 79 440 X 1.188 64.8 62.1 27 1411
(ROOM C5) - pg. 31 & App. C pg. 80 . 155 X 1.188 64.4 62.1 23 424
(ROOM C10) - pg. 31 & App. C pg. 84 220 X . 1.188 65.8 62.1 3.7 967
NET ROOM SENSIBLE LOAD: -33
AL! ED ROOM CONDITIONS: Ty bu

This Appendix added by Revision 013.
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ROOM NO. 765.0-C4 (Ref. 5.1.4 & 5.5.1)
ROOM NAME: KITCHEN

Design air flow: . 440 cfm

Supply Air Temp: 716 °F

Steady State Temperature: 64.8 ‘F .
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr [DELTA T| SENSIBLE HEAT
ENCLOSURE HGT (Ft) (Ft) (5q Ft) |Btum.sqftF (’F) (’F) ('F) (BTU/h)

. 755.0'- C1, 8" Cl 8.0 29.3 235. 0. 9. 64, 5.1 -59:
SOUTH* 755.0 - 3, 8" RMW - 8.0 14.0 " 90. 0.455 621 64 27 -111]
SOUTH Door C40 7.17] 3.00) 21, 0.44 621 649 2.7 -2
EAST 755.0' - C5, 8" RMW 8.00 13.3 107.0) 0.45 u.g 64, -0.4 -1
EAST 755.0'- C6, 8" RMW 8.00} 16.00 128.0 0.45 63. 64. 0.9 -5
NORTH 757.0° - A5, 36" Cl . 8.00} 14.03 112.2 0236 7500 64§ 10.2 279
[FLOOR™ 708.0'-T1, 18" TC (Dn) 8.70] 13.38 116.4] 0.3 40.0 64.9 .24,31 -866
FLOOR 728.0 - C1, 8" TC (Dn) 2958 0.3:; 60.00 649 -4.8] -561|
CEILING W. Attic 1 - 5/8" GB (Up) 29.38] 14.03 412} 0.4 56.4) 64. 8.4 -1,47

TOTAL TRANSMISSION LOAD = -3,44

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area. :
(**) See Assumption 4.1.6
LOAD SUMMARY:

ELEGTRIGAL LOAD (pg. 5 0f App. C) : = D
TOTAL ROOM SENSIBLE LOAD: . ~3,447.

_Ts| o | _crm |
ROOM TEMPERATURE (Tr) = 715 3,447 | (1.08 x 1.1 x 440 ) = 64.9 °F
AL D ROOM CONDITIONS: 64.8 T ary bulb ]

This Appendix added by Revision 0i3.
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ROOM NO. 755.0-C5 : (Ref. 5.1.4 & 5.5.1)
ROOM NAME: MEN'S TOILET .

Design air flow: 90 cfm

Supply Alr Temp: 715 °F
Steady State Temperature: 64.4 °F ]
TYPE OF LENGTH/ WIDTH AREA . U Tr DELTA TJ] SENSIBLE HEAT
WALL ENCLOSURE HGT. (Ft)] (Ft) (Sq Ft) |Btu/h sqft.F ('F) (F) (BTU/h) J
WEST — |7550-C4. 8 RMW 5.00 13.38] 64.4 0.4 1
SOUTH" 755.0'- C3, 8' RMW™ 8.00 10.31 64.4 -2.3 54
SOUTH Door C42 11:7‘ 3.00 64.4 2.3 -22
INORTH 755.0' - C6, 8" RMW™ 8.00 10.31 64.4 -0.6] -1
NORTH Door C45 717 . 300 64.4) -0.6 -q
EAST 755.0' - C10, 8 RMW* 8.00 1338 64.4 14 64
FLOOR 729.0° - C1, 8" TC (Dn) 10.31 13.38 64.4 4.4 -249
CEILING W. Attic 1 - 5/8° GB (Up) 10.31 13.3§ 137. 0.4 56.4] 64.4 -8.0 471
TOTAL TRANSMISSION LOAD = -7
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
LOAD SUMMARY: .
ELECTRICAL LOAD (pg. 5 of App. C) : = 0
TOTAL ROOM SENSIBLE LOAD: 730
TRANSFER AIR CFM | FACTOR] Ts | Tr | DeftaT
(Room C8) - pg. 31 & App. C pg. 81 65 - X 1.188 .63.9 64.4 0.6 42
NET ROOM SENSIBLE LOAD: : 772
Ts| _q] | cmm |
ROOM TEMPERATURE (Tr) = 71.5 772 7 ( 1.08 x 1.1 X 90 )= 643°F

[CALCULATED ROOM CONDITIONS: 64,4 T dry bulb |

This Appendix added by Revision 013.
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ROOM NO. 755.0-C8, C7, and C8 (Ref. 5.1.4&5.5.1)
ROOM NAME: LOCKER ROOM AND SHOWERS
Design air flow: : 65 cfm
Supply Air Temp: : 715 °F )
Steady State Temperature: 63.9'F Design Room Temperature: 58°F
TYPE OF LENGTH/ WIDTH AREA u Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE (Ft) (sq Ft) [Btunsetr ] (F) (F) (F) (BTU/h)
SOUTH" [755.0' - C5, & RMW .00 10.31 1. 0.45 6.4 63, 0.8 1
Door C45 7.17] 3.0 21. 0.4 63.9 0.6]
757.0 - A5, 36" CI 6.00 10.31 52;‘ 0.2 75. 63.9 11.2) 21
755.0'- C9, 8" RMW™ 8. 10.03 80.9 0.45 o7. sa% 3.6 13
785.0'- C10, 8" RMW* e.ogﬂ 5.33 426 0.45 86. 63. 2.0 3
755.0'- C1, 8" Cl 8.00 16.02 128.2 0.500) 53.7] 63.3 4.2 -26¢
729.0'- C1, 18" TC (Dn) 16.02} 8.70 139.4) 0. 60.00 63 3.8 -163
—[729.0°-C1, 87 TC (Dn) 25. o.:g% 60.0)  63. -3.9] 3
JCEILING W. Atlic 1 - 5/8" GB (Up) 16.02 10.31 165. 0.42 664 63 15 -52!
ITOTAL TRANSMISSION LOAD = -58
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Walls are tiled; tile resistance coeff. is 0.05, insignificant. Conservatively, U for RMW wall is used.
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 5 of App. C) : = 0
TOTAL ROOM SENSIBLE LOAD: -587
Ts] | | _cem | _
ROOM TEMPERATURE (Tr) = ~ 715 687 / (108 x 1.1 x 65 ) = 639 °F
TED M CONDITIONS: 63.9 ry bu
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Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. - STAIRC1

(Ref. 5.1.1 & 5.1.12) -

ROOM NAME: WEST STAIRWELL Reference
Design air flow: - cfm pg. 31
Steady State Temperature: 534 °F

TYPE OF LENGTH/ | WIDTH AREA v Ts Tr |DELTA T| SENSIBLE HEAT

WALL ENCLOSURE HGT (Ft) (Ft) (sq Ft) IBtumsarF] CF) CP) (B (BTU/h)
WEST 755.0 - C2, & ClI 8.0 4.0 32, 0.5 2. 53.4 05 -
SOUTH™ 755.0- 11, 36" C) 8.0 20.54 164.3 0.236] 40. 53.4 -13.4 -52(
NORTH" 755.0 - C3, 8" Cl 8.0 20.54 142. 0.500] 621 534 87 621
NORTH Door C37 74 3.00 21. 0.44 621  53.4 8.7
EAST 765.0' - C3, 8" CI 8.00 4.00 32, 0.500] 621] 534 8.7 13
CEILING 'W. Attic 3-3/4" PL (Up) 20.54) 4.00 82. 0.730 48. 53.4 54 -324
FLOOR (See Note) [
TOTAL TRANSMISSION LOAD = |

Note: No transmission through the floor is considered; open space (stairs) between elevations.755.0 and 692.0
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.

() See Assumption 4.1.6
C. ED R NDITIONS:

53.4 Ty bu

ROOM NO. STAIR C2 (Ref. 5.1.18 5.1.12)

ROOM NAME: EAST STAIRWELL Reference
Design air flow: - ¢cfm - Ipg. 31
Steady State Temperature: 58.0 ‘F
TYPE OF LENGTH/ | WIDTH | AREA ] Ts Tr |DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (sq Ft) [BtumsqrF | CF) (F) (F) (BTU/h)
WEST 755.0 - C15, & Cl 8.6 6.04 30.§| 0. §9.1] 56, 1.1 1
WEST Door C53 7.17] 3.00 219 0.448] 691 580 11 11
WEST - 755.0 - C13, 5 RMW 8.67 2.32 201 0.455 68.2 580 10.2 9
[SOUTH™ 755.0-11, 36" CI 8.67 20.33 1763 0.236 300  s58. -18.0) -74
NORTH 755.0-C19, 8 Cl 8.67] 14.27) 123, 0.50 638 56, 5.5 340
NORTH 755.0'- C13, & RMW 8.67 6.0 52.3 0.45 68. 58.0 102 244
EAST 755.0 - C19, 12 CI 8.67 4,00 34, 0.431 sa.a 56.0 5.5 83
EAST” 755.0' - C19, 8' RMW 8.00 439 13.9 0.455 835  58. 55 34
EAST Door C60 7.17] 3.00 21.5 0.44 63. 58.0 5.5 gi
CEILING EAtlic 3 - /4" PL, (Up) 200 203 813 0.73 fg' 58.0 3.8 — 22
CEILING C13 (1/2" & 5/8" GB) (Dn) 4.39] 6.0 26.3 0.351 68.2] 560 10.2 94
[FLOOR (See Noig) — | |
TOTAL TRANSMISSION LOAD = 0|

Note: No transmission through the fioor is considered; open space (stairs) between elevations 755.0 and 692.0
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.

(**) See Assumption 4.1.6 )
CALCU M Ci : 58.0 ry bu :
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ROOM NO. 765.0-C9 (Ref. 5.1.4)
ROOM NAME: CONFERENCE ROOM

Design alr fiow: 270 cfm
Supply Air Temp: 715°F
Steady State Temperature: 67.4 F

TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT

WALL ENCLOSURE HGT (Ft) (Ft) (sq Ft) [eumsate] (F) | CF) (F) * (BTU/h)

WEST 755.0 - C6, 8 RMW 5.0 10.0 80.2 0.45 639 67.4 EY| =K |
SOUTH" 755.0 - C10, 6 RMW 8.0 16.70 112.1 0.455 - 66. 67.4 16| S
SOUTH Door C48 7.17 3.00 21.5 0.44¢ 65.80 67.4 -1.6] -1
NORTH 757.0' - A5, 36" Cl 8.00] - 16.70 133.6{ o.2a§ 75.00 674 7.6 27
{EAST 755.0'- C12, 8" C 8.00 10.03 80.2) 0.50 766] 674 82 32
FLOOR 729.0'- C1, 8" CRP (Dn) 10.03 16.70 1675 0270 60.0| 674 74 33
CEILING W. Atlic 1 - 3/4" PL (Up) 10.03 16.70 167. 0.730 564] 674 -11.0 1,34

TOTAL TRANSMISSION LOAD = -1,307]

(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.

LOAD SUMMARY: :
ELECTRICAL LOAD (pg. 5 of App. C) : = - 0
TOTAL ROOM SENSIBLE LOAD: 1,307
Ts Q CFM
ROOM TEMPERATURE (T1) = 71.5 -1,307 /(108 x 1.1 x 270 ) = 674 °F

IﬁEEUE TED ROOM GONDITIONS: 67.4 T dry bulb I
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ROOM NO. 755.0-C10 (Ref. 5.1.4)
ROOM NAME: SHIFT ENGINEERS OFFICE
Design air flow: . 330 cfm
Supply Air Temp: Mns'F
Steady State Temperature: 65.8 °F ]
TYPE OF LENGTH/ | WIDTH Tr |DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (F) (°F) (BTU/h)
WEST 755.0'- C5, 8" RMW 8.0 13.3 65. -1.4 6
WEST 755.0' - C6, 8" RMW 8.0 5.33 I ] 65.9 2.0 3
SOUTH* (See Note) |755.0'- C3, 8" RMW 8.00) 16.70 87.3 0.455) 621 659 .37 -147)
EUTH Door C46 71 30 21, 0.44 621 65§ 3.7 -39
ISOUTH Door C48A (Glass) 7. 3.3 24. 0.81 82.1 65.8 -3.7 -7
NORTH* (See Note) |755.0' - C9, 8" RMW 8.0 16.70 112.1] 0.455 674 654 1.6 8
NORTH Door C48 7.1 3.0 21.5 0.44 674 65 1.6] 1
EAST" 755.0 - C12, 8" Ct 8.0 19.3 154, 0.500 75. 65. 9.8 759
FLOOR 729.0' - C1, 8" CRP (Dn) 16.70) 19.3§] 323.3 0.270 60.00 — 654 -5.8] -509
[CEILING W._ Attic 1 - 3/4" PL (Up) 18.7 19.3¢] 323, 0.730 §6.4 65 -9.4 2,21
iTOTAL TRANSMISSION LOAD = 2,23
Note: Wall thickness varies (sée **); conservatively, widest room dimension is used.
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Part of the wall is 12" thick; conservatively, 8" thickness was considered.
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 5 of App. C) : = 0
TOTAL ROOM SENSIBLE LOAD: -2,232
. Ts| Q| | cem |
ROOM TEMPERATURE (Tr) = 71.5 2,232 /(108 x 1.1 x 330 ) = 858 °F
CALGCULATED DITIO 658 raybue |
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ROOM NO. - N/A

ROOM NAME: EAST ATTIC 1 (above C14)

(Ref. 5.1.1 & 5.1.6)

Design air flow: 2,580 cfm (Transfer from room C14)
Supply Air Temp: 657 “F (Transfer from room C14)
Steady State Temperature: 60.5 'F
_TYPE OF LENGTH/ | WIDTH AREA U Ts Tr |DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (sq Ft) JBunsgte] (P (’F) ('F) (BTU/h) .
WEST (Second tier)  |755.0 - C13, 10 CI 77 320 325, 0.46 %82 60, 77 7,160
[ErsT 36" CE 7.7 42.00 325. 0.26 13.00 60 47.5 4.1
INORTH 36" CE 10.0! 16.80 168.0) 0.268] 13.0 60.3 -47.5) -2,13
SOUTH* 708.0'- 11, 36" CI 10.00 16.80 188. 02 400  60. -20.5 31
lﬁOR C14 Ceiling (Ac. tile) (Up) 16.80) 42.00 705. 0.4? 667 604 5.2 1,5
ROOF 27", uninsulated (winter) 16.80 42.00 705, 0.340] 130 604 475 -11,39
TOTAL TRANSMISSION LOAD = <15,307)
(*) See Assumption 4.1.6
. Ts| Ql | crm |
ROOM TEMPERATURE (Tr) = 65.7 -15807 / ( 1.08 x 11 x 2580 ) = 60.5 °F
ALCULA JOM CONDITI 60.5 ry bu

This Appendix added by Revision 013.
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ROOM NO. - N/A

ROOM NAME: EAST ATTIC 2 (above C15)

Design air flow; - ¢fm
Supply Air Temp: - °F
Steady State Temperature: 54.8 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr |DELTA T| SENSIBLE HEAT
ENCLOSURE HGT (Ft) (Ft) (sq rt) [BumsgtF | CP) ('F) (°F) (BTU/h) .
MCR Plen, 12 CI 9.0 6.04 54, 0431 714 54 “16.6] 39,
755.0 - T1, 36" CI 5,08 132 120. 0. 200 548 159 -421|
755.0 - C13, 8 Cl 9.08] 13.2 120.7 0.500 8. 54.6 13.4 80
E. Attic 3, 8'Cl 9.08] 4,00 36. 0.500 sa.g EX: Y -11)
C13 (sec. tier), 8" CI 9.08] 2.04) 18. 0.500) 68. 54.8 13.4] 124
C15- a/4" PL (Up) 73.29] 6.04 80.3 0.730 69.1 549 43| 253
27", uninsulated (winter) 13.29] 8.04) 80.3 0.340) 13.0 548  -418] -1,141
TOTAL TRANSMISSION LOAD =
(*) See Assumption 4.1.6
[CALCULATED ROOM CONDITIONS: 543 Fdrybub ]
ROOM NO. N/A
ROOM NAME: EAST ATTIC 3 (above Stair C2)
Design air fiow: - cfm
Supply Air Temp: - °F
‘Steady State Temperature: 54.2 °F
TYPE OF LENGTH/ | WIDTH AREA u. Ts Tr |DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btwn.softF (’F) (°’F) (F) (BTU/h)
WEST E. Attic 2, B' CI 9.08 4.0 38. 0.500 84, 54, 0.6 11
SOUTH" 755.0- 11, 36" CI 9.0 20.33 184. 02 40. 54. -14.2) 51
[NorRTH 755.0'- C13, 8' Cl 9.08] 20.33 184 o.sga' 68. 542 14.0 1,204
EAST 755.0'- C13, 12" Cl 9.0 4.00 36.3 0.431 68.2  54.2 14.0 219
IELOOR E.Stair C2 - 3/4" PL (Up) 4.00) 20.33 B1. o.733,' 58. 54.2 3.8 224
ROOF 27", uninsulated (winter) 4.00 20.33 B1. 0.34 13 54.2 41.2] EX 31
TOTAL TRANSMISSION LOAD = 10
(*) See Assumption 4.1.6
[CACCUTATED ROOM CONDITIONS: 54.2 T ary bulb -1
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Document: EPMLCP072489 | Rev.: 013 | Plant: WBN/ Units 1,2 | Page: 87 of 103
Subject:  Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C12 (Ref.5.1.1,5.1.2 & 5.1.4)
ROOM NAME: MAIN CONTROL ROOM . .
Design alr flow: 21850 cfm
Supply Air Temp: 715°F
Steady State Temperature: 75.6 “F ~ Design Room Temperature: 75 “F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T|| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (sq Ft) [BtwhsatF ] (P (’F) (’F) (BTU/h)
WEST 755.0 - C3, 8" CI 8.0 11,34 58. 0.50 621 758 135 ‘ -39
WEST Door C56 71 S 824 758 135 -1
WEST . 755.0' - C10, 8 CI 8. 19.3 154.9 0.500 65, 75.6 -9.8 -754
755.0 - C89, & CI 8.00 10.0 B0. 0.50 ~674 75§ 8.2 -3‘23
W. Altic 1, & CI 2.00 42.00 54.3 . o.so%* 564 7569 192 -8
755.0 - 11, 36" CI 10.00 150700 1507.0 0.238] 200 75 -35.6] : -12.663
757.0 - A1, 36" Cl 10.00) 26.70 267.0 0.23¢] 7500 756 -0.60) -3
757.0' - AZ5, 36" CI 10.00 14.00 140.0 0. 750 759 -0.60 29
757.0' - A3 to A5, 36" CI 10.00 48.00 480.0) o.ﬂ 7500 75§ -0.60 -6
Door C49 3 3.0 19. 0.44 75. 756 060 2;
757.0 - A27, 36" CI 10. 14.0 140. 0.2 75. 75, -0.60) -
757.0 - A23, 36" C) 10.0 20.00 200. 0.236] 75. 75. -0.60 -2
757.0 - A21IA22, 36' CI 10.0 28.00) 260 g 0.236] 7. 75.6 -0.60, -3
Door C50 6. 3.00 78. G.448] 750 758 060 -
755.0 - C15, 12" CI 85 6.04 20.1 0431] - 94| 75§ -16.5 14
Door C55 71 4.50 32.3 0.448 59.1 754 -16.5] -23
-|E Attic 2, 12" Ct 1.3 6.04) 8.0 0.431 54, 75. -20.8] -7
755.0' - C13, 12" Cl 10.0} 35.29 3528 0431 68.2 75.60 7.4} -1,124
~|729.0-C1, & CRP (On) 42.00 150700 63294 0.270 60.0 754 -15.6] ~26,659
|CEILING™ MCR Plenum (Up) The retum air is directed from the room to the plenum.. q
JTOTAL TRANSMISSION LOAD = 43,60
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Luminious ceiling panel (plastic) (***) See Assumption 4.1.6
LOAD SUMMARY: .
ELECTRICAL LOAD (pg. 5 0f App. C) : = 160,411
TOTAL ROOM SENSIBLE LOAD: _ 116,806
CFM Ts | (T
Jransfer - Air (C 13) - not included here see MCR Plen. 2727 X 1.08 X 1.1 68.2 -75.6 -23,969
NET ROOM SENSIBLE LOAD: ’ 116,806
Ts) ql | crM |
ROOM TEMPERATURE (Tr) = 71.5 116,806 / ( 1.08 x 1.1 Xx 24017 ) = 756 °F
TED ROO DITIONS: 75.6 T dry bl
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Subject: . Cooling and Heating Load Analysis, Main Control Room HVAC |

ROOM NO. 755.0-C13 (Ref. 5.1.4,5.1.6, 5.1.10)
ROOM NAME: RELAY ROOM and DPSQ SHOP

Design air flow: 7490 cfm
Supply Air Temp: 715°F
Steady State Temperature: 68.2 “F Design Room Temperature: 67°F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr |DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (sq Ft) [BuhsgtF | (P (’F) (F) (BTU/h)
WEST 755.0- C12, 12 CI 10.0 as.zé 352. 0.431 756 66, 7.4 1,12
WEST (Second tier) |MCR Plenum, 12° Cl 7.7 35.29 273.9 0.431 714 68 3.2 3
WEST (Second tier) |E. Attic 3, 12” CI 0.08 4.00 36.3 0.431 542 6682 14.0 21
WEST (Second tien) |E. Attic 2, & CI 9.0 2.04 18.5 0.500 548  68.2 134 124
SOUTH Stair C2, 8" RMW 8.8 6.0 52.5 0.45 58.01 68 -10.2 -244
SOUTH 755.0' - C19, 2-5/8"GB 8.67] 37.67 3266  0.403 63.5 682 -4.7) 61
[souTh 755.0 - C15, & C qu 13.29 65. 0.5 59.9] 682 9.1 -zs;
SOUTH Door C52 71 7.00f 50. 0.44 5.1 687 9.1 20
SOUTH(Second tier) |E. Attic 2, 8 CI 9.08] 13.29 120.7] 0.500) 548 669 13.4 -809|
- [SOUTH(Second tier) |E. Attic 3, 8" Ci 5.08 2033 = 184. 0.500) 64 66.2 14.0 1,29
[SOUTH(Sec. tie)™ [755.0°- 71, 36" CI s.g 24.04 218, 0.23§ 40. 68.2 28.2 145
757.0' - A21, 36" Ci 7.7 5766 10239 0.238) 750  68. 6.8 1,643
755.0' - C16, 8 RMW 8.67] 18.5 138. 0.458 681 687 0.1 o
Door C63 7.7 3.0 zﬂ o.ﬂ» 68.1] 687 0.1 ;
755.0 - C18, 8 RMW 8.67 13.54 1174 0.4 681 es. 0.1 I
Stair C2, 8' RMW 8.67] 2.32 20.1 0.455 58. 68.2 -10.2] -93
East Attic 1, 10" CI 7.7 42.00 325.5) 0.463) 60. 68.2 77 1,160
1755.0-C14, 10" Ci 1.3 42.00 55.9 0.463 65. 68.2 2.5 5
729.0'- C1, 8" TC (Up) 32.63 38.13 1244.2 0.524 60.0 8. 8.2 -5,34¢
729.0 -C1, 8 1C (Up) 2.32] 132 30.8] 0.52 60.0] 687 8.2 132
708.0 - T1, 18" TC (Up) 32,63 19.53 637.9 0.35 400 682 28.2 6,631
FLOOR (Sec. tie™  |C16 (Area above) (Up) 179.7] 0538 681 652 01 10
FLOOR (Sec. tier)™ |C18 (Area above) (Up) 113.3 0.538 88.1] 68.7 .0.1 -q
I_FLOOR (Sec. tier)™ |C19 (Near C16) (Dn) 54, 0.403 63.5 669 47| - - %
FLOOR (Sec. tie)  |C19 (1/2" & 5/8° GB) (Dn) 282. 0.351 63. 68.2 4.7 46
[FLOOR (Sec. tier)  |E.Star(1/2°& 5/8°GB) (Dn) 263 0.351 88. 68.2 -10.2) -84
ROOF 27", uninsulated (winter) 25414 0.34 13, 68.2 -55.2| 47,697
JFOTAL TRANSMISSION LOAD = 53,930]
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) Ceiling for this room is 8" concrete stab (***) See Assumption 4.1.6
LOAD SUMMARY: ' :
ELEGTRIGAL LOAD (pg. 5 of App. C) : = 34,697
TOTAL ROOM SENSIBLE LOAD: . -29,233
Ts| Q CFM .
ROOM TEMPERATURE (Tr) = 71.5 29,233 / (1.08 x 1.1 x 7430 ) = 68.2 °F
EDR ONDITIONS: 68.. ry bu
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 785.0-C14

(Ref. 5.1.4,5.1.5, 5.1.10)

ROOM NAME: TECHNICAL SUPPORT CENTER

Design air flow: 1,840 cfm
Supply Alr Temp: 715 °F
Steady State Temperature: 65.7 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T|J] SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (sq Ft) [BtumsqtF | (F) ('F) (’F) (BTU/h)
WEST® 7550 - 19, 10° CI 8.6 5.0 %5, 0.46 635 65, 22 A’ﬂ
WEST Door C51 6. 38 267 0448 63§ 65 2.2 -2
WEST 755.0' - C16, 10" CI 8.67) 21.50 164, 0.463 681 657 24 183
WEST Door C62 717 3.0 21, 0.44 88.1] 657 24 2
IWEST® 755.0 - C18, 10" CI 8.67] 13.54) 104.2 0.463 6.9 685, 24 1
WEST Window 4.00 3.30 13.2 0.810) 68.9 657 24 2q
WEST (Second tier) |755.0' - C13, 10" CI 1.33) 42.00 55. 0.463 68. 85.7] 25 E|
SOUTH* 708.0'- T1, 36" CI 10.00 16.80 168, 0. 40. 65.7] -25.7 -1,019
[NoRTH 36" CE 10. 168 168. 0.268 13. 65. 527 -2,374
EAST 36" CE 10. a2, 420, 0. 13, 85, 527 -5,93
IFLOOR"' 708 - 71, 18" CRP (Dn) 16.80) 42.‘0# 705.6] 0. 40. 65.7]  .257 -4,02:3
[cEinG E. Attic 1 (Ac. Bie) (Up) 16.8 4200 705, 0.41 €0. 65, 52 21,52
TOTAL TRANSMISSION LOAD = -14,513
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area. )
(**) See Assumption 4.1.6 ’
LOAD SUMMARY:
“ELEGTRICAL LOAD (pp. 5 0f App. C) © = 2,241
TOTAL ROOM SENSIBLE LOAD: -13,793
CFM Ts | ¢
Transfer - Air (C 16) - pg. 31 & App. C pg. 92 360 X 1.08 X 1.1 68.1 -65.7 1,026
NET ROOM SENSIBLE LOAD 12,767
Ts) | | crm |
ROOM TEMPERATURE (Tr) = 715 12,767 7 ( 108 x 1.1 x 1840 ) = 65.7 °F
ULATED R NDITIONS: 65.7 r dry bu
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C16° (Ref. 5.1.1 &5.1.11)

ROOM NAME: CORRIDOR

[Reference |
Design air flow: - cfm I@ 31
Supply Air Temp: - °F
Steady State Temperature: 59.1 “F Design Room Temperature: 58°F
TYPE OF LENGTH/ [ WIDTH AREA U TS Tr [DELTA T| SENSIBLE HEAT
WALL ENCLOSURE HGT (Ft) (Ft) (5q Ft) IBtu/h.sqﬂ.F (F) (’F) (F) (BTU/h)
WEST 785.0 - C12, 12 CI 86 5.04 20.1 0.431 768 59.1 16.5 é
VEST Door C55 7.47) 450 32. 0.44 768 59.1 16.5] 23
[souTH* = 755.0'- T1, 36° Cl 8.67 13.2 87.2 0.236] 40.00  59.1 -19.1 -393
|south= Door C54 (Heavy eq.) 7.10 3.9%“ 28, 0.45 0. 59,1 -19.1 243
NORTH* 755.0 - C13, & Cl 8.67 132 65. oia 68. 59.1 9.1 29
NORTH Door C52 7.174 7.0 50.24 0.44 68. 59.1 91 20
EAST" Stair C2, 8°Cl 8.67] 6.04] 9.1 0.50 58. §9.1 -1.1 -
EAST Door C53 7.197] 6.04 a3. j:g 509 14 21
FLOOR 729.0'- C1, 8" TC (Dn) 13.29 6.04 80. 0.39 60.00 551 0.9 —2d
CEILING E. Attic 2- 3/4" PL (Up) 13.29] 6.04 60. 0.73 548 - 59.1 -4.3] -253
TOTAL TRANSMISSION LOAD = K
(*) The area of the door, listed directly below this wall area, has been subtracted from the total wall area.
(**) See Assumption 4.1.4
LOAD SUMMARY: :
ELEGTRICAL LOAD (pg. 5 of App. C) : = 0
TOTAL ROOM SENSIBLE LOAD: T3

ED R

NDITIONS:

59.1

ry bu

This Appendix added by Revision 013.
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Page: 91 of 103

Subject: = Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. - N/A .
ROOM NAME: M C R RETURN AIR PLENUM
Design air flow: 24017 cfm  (Transfer from room C12)
Supply Air Temp: 75.6 “F (Transfer from room C12)
Steady State Temperature: 714 °F
TYPE OF LENGTH/ | - WIDTH AREA U Ts Tr [DELTA T| SENSIBLE HEAT
ENCLOSURE HGT (Ft) (Ft) (Sq Ft) |Btuh.sqftF (’F) CF) CF) (BTU/h)
T1-36"Cl 7.7 150.70 1167. 0.23 40. 714 -31.4 -a,ssi
757.0'- A1, 36" CI 7.7 " 26.70 206.9 0.236] E_gl 71.4 3.6 17§
757.0' - A25, 36" CI 7.7 14.0 108.5 0.236] 75. 714 a8 9,
757.0' - A3 to A5, 36" CI 7.7 48% 372.3 0.236{ 7500 714 3| 31
757.0 - A27, 36" CI 7.73 14.0 108, 0.234] 75.00 714 3.6 92
757.0'- A23, 36" C 7.75 20.00 155.0 0.23¢ 750 714 3] 132
757.0'- A21/A22, 36" CI 7.7 28.00 217.0} 0.236] 75. 714 36| 184
C13 (Sec. tien, 12 CI 7.7% 35.2 273.5 0.431 8. 714 -3.2] -377]
East Attic 2, 12" CI 7.7 6.04 46.8 0.431 648 714 -16.6] -33
West Attic 1, 8" C! 7.73 42.00 3255 . 0.500 56.4 714 -15.0] -2,441
C12 (Susp. ceiling) The retum air is directed from the room to the plenum.
27", uninsulated (winter) | 6329 0.34 13.00 714 -58.4] -125,677
lTOTAL TRANSMISSION LOAD™ = ~119,008]
(*) Luminious ceifing panel (plastic) '
(™) See Assumption 4.1.6
(™*) includes the transfer air from C13 and 41,457 Btu/hr for lights
Ts| al |_cFm |
ROOM TEMPERATURE (Tr) = 75.6 -119,005 / ( 1.08 x 1.1 x 24017 ) = 714 °F
TED R NDITI : 4 ry bu
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 765.0-C16 and €17
ROOM NAME: CONFERENCE ROOM & TELEPHONE ROOM

Design air flow: 380 cfm
Supply Air Temp: _ 715'F
Steady State Temperature: 68.1 °F
TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL ENCLOSURE (Ft) (sq Ft) [BtuhsgtF ] CF) CF) (F) (BTU/h) 4
WEST: W 18.5 138, 0.455 68. 68.1 0.4
WES Door C63 : 3.0 21.5 0.448] 68. 68.1 0.1 1
755.0 - C19, & RMW 30 26.3] 0.455| 63. 66.1 46 .59
755.0 - C19, & RMW 3.3 72.9 0.455| 63. 68.1 48] 153
Door C57 . 3.00 21. 0.448| 83.5 68.1 4.6 44
755.0'-C18, 2-5/8" GB X 8.3 53.; 0.403) 68.4] 681 0.0
Door C64 . i 28 79.1] 0.448| 88.1] es.1 0.0
755.0'- C14, 10" CI . 215 164.9 0.463] 657 6a.1 24 -18
Door C62 3.0 21. 0.448] [ 68.1 2.4 -2,
708'- T1, 18" CRP (D) 8.36] 179; 0.222] 400 68.1 261 1121
CEILING™ C13 (Second tier) (Up) 8.3 179, 0.538 68. 68.1 0.1 19
TOTAL TRANSMISSION LOAD = 1,562
{*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(**) 8" concrete slab
(***) See Assumption 4.1.6
LOAD SUMMARY: .
ELECTRICAL LOAD (pg. 5 of App. C) : = 0
TOTAL ROOM SENSIBLE LOAD: -1,662
_ CFM s | (I
Transfer - Air SC 18) - Pg. 31 & App. C pg. 93 360 X 1.08 X 1.1 68.1 -68.1 0
NET ROOM SENSIBLE LOAD -1,5662
Ts| al | cFm |
ROOM TEMPERATURE (Tr) = 715 -1,562 / (1.08 x 1.1 x 380 ) = 68.0 °F
AL ITIONS: 68.1 F drybu
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| Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C18 (Ref. 5.1.1,5.1.6,5.1.10)
ROOM NAME: NRC OFFICES

Design air flow: 360 cfm
Supply Air Temp: 715°F
Steady State Temperature: : 68.1 °F
TYPE OF LENGTH/ | WIDTH AREA U Ts Tr |DELTA T| SENSIBLE HEAT
ENCLOSURE HGT (Ft) (Ft) (sq Ft) [Btwhsonf | CF) ('F) (F) | (BTU/Nh)
755.0'- C13, 8'RMW - 8.6 13.54 17. 0.45 €8. 68.1 0.1
755.0'- C18, 2-5/8'GB s.sg 8. 533 0.403] 68.1 68.1 0.0
Door C64 7.1 26 19.1 0.448] 68.1  68.1 0.0 0
757.0'- A21, 36" Cl 8.6 8.3 72.5 0.238 75.0 68.1 6.9 11
38" CE . 8.67] 5.89 51.0 0.262 1300 681 -65.1 -739
755.0'- C14, 10" CI 8.67] 13. 104.2 . 0.463} 85.7]  68.1 24 -1
Window 4. 3.3 13.9 0.820 CX G 24 - é
FLOOR™ 708.0'- T1. 18" CRP (Dn) 13.54) 8.36] 113.2 0.222) 40. 68.1 _28.1 - -704
CEILING™ €13 (Second tier) (Up) 13.54) 8.3¢4 113.2 0.538] 68 % 68.1 0.1 —q
. TOTAL TRANSMISSION LOAD = -1,454]
() The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(*") 8" concrete slab
(***) See Assumption 4.1.6
LOAD SUMMARY:
ELECTRICAL LOAD (pg. 5 of App. C) : = 0
TOTAL ROOM SENSIBLE LLOAD: -1,454

Ts| qQl | crm |
ROOM TEMPERATURE (Tr) = 71.5 1,454 1 ( 1.08 x 11 x 360 ) = 68.1 °F

CALC TE! M CONDITIONS: 68. ry bul
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Page: 94 of 103

Subject:

Cooling and Heating Load Analysis, Main Control Room HVAC

ROOM NO. 755.0-C19

ROOM NAME: CORRIDOR

Design air flow: 260 cfm
Supply Air Temp: 715°F
Steady State Temperature: 63.5 F

TYPE OF LENGTH/ WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT

WALL ENCLOSURE HGT (Ft) (Ft) (Sq_Ft) 'Btulh.sqft.F CF) ('F) (F) (BTU/h)
WEST Stair C2- 12" C! 8.6 4.0q 34, 0.431 58, 63. -5.5| -8
WEST- Stair C2 - 8 RMW 8.6 4.39 76. 0.455 56.0] 63, 5.5 41
WEST Door C60 7.17 3.000 21 3> 0.448] 58. 63.9 .55 -5
NORTH 755.0 - C13, 8' RMW 8.67 6.0 52.9 0.455) 682 63, 4.7 1
[NORTH 755.0 - C13, 2-5/6°GB 8.67 37.67] 326, 0.403] 8.2 63.; 4.7 61
[NORTH® 755.0' - C16, 8' RMW 8.67] 8.39 51.0 0.455] 681 639 a6 107
NORTH Door C57 7.17 3.00 21.5 0.4} 68.1 6% 4.6] 44
SOUTH — 755.0' - 11, 36" CI 8.6 3240 2809 0.236] 200 63, 23.5| 1,554
[souTR “[755.0'- Stair C2, 8" C 8.67 14.2 123.7] 0.500] 88, 63, -5.5] -34q]
EAST 755.0'- C16, 8° RMW 8.67] 30 26. 0.455| ss.;‘ 6?3 46 sq
EAST 755.0' - C14, 10° CI 8.67] 6.03 25, 0.483) 85. 63.3 2.2 bz |
EAST Door C51 6.83 3.92 26.9 0.448] 65.7 63. 2.2 24
FLOOR 720.0' - C1, 8' TC (Dn) 4.3 677 693 0.395 60.0 . 635 3.5 KT |
FLOOR* 708.G - 11, 18" 1C (Dn) 9.00) 8.00 54.0 0.300 "40. 63.5 .23.5] . -381)
FLOOR* 708.0' - 11, 18" 1C (Dn) 23.40) 9.10 212, 0.300 200 - 63. -23.5] -1,507]
IEIEiLING (Sec. tier)** |C13 (Near C16) (Dn) $.00 6.008 54. 0.403] 682 - 63. 4.7 103
CEILING (Sec. ier) [C13 (/2" & 5/8°GB)Y(Dn) 23.40 9.10 212. 0.351 68 63. 47 351
[CEILING (Sec. tie)  |G13 (1/2" & 5/8°GB)Dn) 4.39] 15.77 69. 0.351 68 63.5 4.7 114
I'rom. TRANSMISSION LOAD = -2,494]
(*) The area of the door or window, listed directly below this wall area, has been subtracted from the total wall area.
(™) 8" concrete slab
(***) See Assumption 4.1.6
LOAD SUMMARY:
. ELECTRICAL LOAD (pg. 5 of App. C) : = 0
TOTAL ROOM SENSIBLE LOAD: 2,494
Ts] ql | crm |
ROOM TEMPERATURE (Tr) = 71.5 2494 / ( 1.08 x 1.1 x 260 ) = 63.4 °F
ALC| NDITI . 63.6 ry bu
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Subject: Cooling and Heating Load Analysis, Main Control Room HVAC
ROOM NO. - N/A
ROOM NAME: WEST ATTIC 1 (above C3, C4, C5, C6, C9 & C10)
Design air flow: - cfm
Supply Air Temp: - °F
Steady State Temperature: 56.4 “F .
’ TYPE OF LENGTRH/ WIDTH AREA U Ts Tr DELTA T| SENSIBLE HEAT
WALL - ENCLOSURE HGT (Ft) (Ft) (Sq Ft) [Btuh.sqitF (’F) ('F) C’F) (BTU/h)
[SOUTH (See Notey {755.0°- T+, 36" G 9.7 22.0 214, 0.236 40. 56.4 -16.4 83
_|SOUTH (See Note)  |w. Attic 3, 8" Ci 9T 20.54) 200.3 0.500 48 56.4 8.4 -841
[SOUTH (See Note)  |w. Attic 2, 8" CI 9.75 9.53 929 ~  0.500 48 56.4 7.7 =35
WEST (See Note) _ [755.0 - C1, Metal column 9.7 37.39 364.0 0.735 9. 56.4 ~ 33 T3
WEST (Sea Not®) _ |W. Attic 3, & CI 9.’37 48 | 0.500] 48 56.4 8.4 -191
NORTH (See Note) |757.0 - A5, 36" CI 9.75 42.70 416.3 0.236 750, 564 186 1,82
EAST MCR Plen, 8" CI 7.7 42.00 325.5] 0.500 1. 56.4 15.0 2,481
755.0 - C12, & Cl 2.0; 42.0 80 0500 766 564 19.2 80
755.0'- C3, 3/4” PL (Up) 337.8 0.730 621  56.4 5.7 1,408}
755.0- C4, 58 GB (Up) 2122 0427 548 564 5.4 1479
755.0 - C5, 5/8" GB (Up) 1379 0.427 644 564 8.0 471
755.0 - C8, 5/8" GB (Up) 165.2 0.427 63.9  56.4 7.5 52
755.0 - C9, 3/4" PL (Up) 167.5 0.730 7. 56.4 11.0 1,34
755.0-C10, 3/4" PL (Up) 323.3 0.730 esé 56.4 Y 2,21
27 (uninsulated) (winter) 37.33 4270 159400 Q. 13, 56.4 434 -23,521]
27" (uninsulated) (winter) 4.67] 9.53 K| 0.34 130 564 434 57
27" (uninsulated) (winter) 467 A B1. 0.34 T 13.0] 564 434 -7
I’T‘STAL TRANSMISSION LOAD = -13,76,
Note: Wall height used = (775.75 - 763) = 9.75' for all walls.
(*) See Assumption 4.1.6
: . CFM s | ¢
Transfer - Air (C 12) - pg. 31 & App. C pg. 87 360 X 1.08 X 1.1 756  -56.4 8,211
Transfer - Air (C 3) - pg. 31 & App. C pg. 78 815 X 1.08 X 11 621 -564 5,519
TOTAL ROOM SENSIBLE LOAD: -32
A R N 564 Farybulb |
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ROOM NO. - NJA
ROOM NAME: WEST ATTIC 2 {above C2)
Design air flow: - ¢fm
Supply Air Temp: - °F
Steady State Temperature: 48.7 'F _
TYPE OF LENGTH/ Ts Tr [DELTA T] SENSIBLE HEAT
ENCLOSURE HGT (Ft) (F) (’F) (’F) (BTU/h) J
755.0'- C1, 8" Cl 9.7 59. 48. 11.0 21
708.0'-T1, 36° CI 9.7 400 481 87 -191)
W. Attic 1 - 8" C! 9.7 ) . 56.4 48.7] 7.7 354
W. Attic 3- 8°Cl 9.7 4.0 39.0 0.501 48. 48.7 0.7 -13
755.0'- C2, 5/8" GB (Up) 9. 4.0 38.1 o.ssg B2, 48, 4.2 ]
27" (uninsulated) (winter) 9.53] 4.00 38.1 0.34 13, 48.7 -35.7] -46.5
TOTAL TRANSMISSION LOAD =
(*) See Assumption 4.1.6
[CALCULATED ROOM GONDITIONS: - 48.7 T arybu
ROOM NO. - NA
ROOM NAME: WEST ATTIC 3 (above §El'[ Cc1)
Design air flow: - cfm
Supply Air Temp: - °F
Steady State Temperature: 48.0 °F
TYPE OF ° LENGTH/ | WIDTH AREA U Ts Tr |JDELTA T] SENSIBLE HEAT
WALL ENCLOSURE, HGT (Ft) | (Ft) (sq Ft) [tuhsqrF |  CF) ('F) (F) (BTU/h)
WEST W_Attic 2- 8" Cl 97 4.0 39, 0.50 48, 48, 0.7 14
SOUTH® 755.0- 11, 36" C 9.7 20.54 2003 0.2 400 a0 8.0 37
NORTH W. Atlic 1- 8 CI 9.7 20.54 200.3) 0.500 -56.4] 48 8.4 841
EAST W_Attic 1- 8 CI 9.7 2.0 39.0 0.500} 56.4]  48.0 84 164
FLOOR Stair G1 - 3/4" PL (Up) 20. 4.00 82. 0.730 83. 48, 5.4 32
ROOF 27" (uninsulated) (winter) 20.54 4.00 82. 0.340 130 48.0 -35.0) -97
TOTAL TRANSMISSION LOAD = -1
(*) See Assumption 4.1.6
TE DITIONS: 480 Tdrybub ]

. This Appendix added by Revision 013.
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CALCULATION OF RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT:

) RETURN AIR
ROOM NUMBER & DESCRIPTION FLOW (cfm) TEMPERATURE Ref. pg. oim X °F
. (pg.31, Diagram 4) (4] App. C
EAST ATTIC 1 2,580, 60.5 85 - 156,090]
CORRIDOR (C 19) 260] 63.5 94 16,510]
RELAY ROOM & DPSO SHOP (C13 & C20) 4,763] 68.2 88 324,870]
SHIFT ENGINEERS OFFICE (C10) 110} 65.8 84 . 7,238
CONFERENCE ROOM (C 9 270 67.4 83 18,198
|MCR RETURN AIR PLENUM 24,017 71.4 91 1.714.778I
. ITB?AL Vretumn = 32,000 2,237,885)

Retun Air Temperature from MCR spaces: SUM (cfm X “F)/ SUM (cfm) = (Tretum)= ' ' m
Outside Air Flow (Voa) = 711 cfm (pg. 31, Diagram 4)

Outside Air Temperature (Toa) = 13°F (Section 6.1)

AT pressurizing fan (A Tpr) = oo 4.0 °F (Fan Heat Gain @ pg.22)

Mechanical equipment room flow (Vmer) = 3289 cfm _(pg. 31, Diagram 4)
Mechanical equip. room temperature (Tmer) = 59.7 °F (pg. 76 of App. C)

Air cleaning unit flow (Vcu)= - 4000 cfm {pg. 31, Diagrém 4)

A T air dleaning unit (A Tcu) = _ 8.3 °F (Fan Heat Gain @ pg.23)

AIR CLEANING UNIT DISCHARGE TEMPERATURE: ’ Teu = A Teu + [(Vimer x Tmer) + Voa x (Toa + A Tpr)] / Veu

i —  a—

RETURN AIR TEMPERATURE ENTERING THE AIR HANDLING UNIT (Te) = [(Vretum x Tretum) + (Vou x Teu)]/ (Veu + Vreturn)
== B3 i :

AT fan= 4.0 °F (AHU Fan Heat Gain @ pg.23)
Estimated air temp. entering the fan Tes'” = 67.5 °F (minimum temperature to meet 75 °F thermostat setting)
: Ts“'= 71.8 °F (Supply Air Temperature at Fan Discharge)
If (Te+ ATfan)=Ts: 100 % coil bypass is required
If (Te+ATfan)>Ts: % bypass = (Tes - 50.8*%) / (Te - 50.8%)
Te+ATfan= 72.3 “F > Ts= _71_,5"’:

95.5 % ]

Percent of the returning air going through the coil face damper and cooling to 50.8°F: 45 %
Percent of the remaining retuming air going through the coil bypass damper : 95.5 %

*50.8 °F is a temperature of air leaving cooling coil (Tco): see pg. 29. .
NOTES:

™ This temperature is also identified as Tyux on AHU schematic (pg. 29).
** This temperature is also identified as Ty on AHU schematic (pg. 29).

This Appendix added by Revision 013.
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Summary
COOLING LOAD - NORMAL OPERATION
COOLING LOAD, TEMPERATURE, RELATIVE
ROOM NUMBER & DESCRIPTION BTUHR °F DB HUMIDITY
SENSIBLE | LATENT | DESIGN | ST. STATE] DESIGN | ST.STATE
[MECHANICAL EQUIPMENT ROOM (C1). 70,663 88 81.6 20.70% 37yl
WOMEN'S TOILET (C 2) o70] 97.7
[corRIDOR (€ 3) 3@1 93 934 | z7.e0% 27%
KITCHEN (C 4) 13,386 2000 87.3
MEN'S TOILET (C § 2,716] 86.9
LOCKER ROOM & SHOWERS (C 6, C7 & C8) 1,910 93 86.1 27-60% a2x]
CONFERENCE ROOM (C 8) 5,447 76.7
SHIFT ENGINEER'S OFFICE (C 10) 8,207 4000 . 81.8
MAIN CONTROL ROOM (C 12) 484,589 17 80 78.1 40-60% 41%]
MCR RETURN AIR PLENUM (above C12) 123,005] 83.3
RELAY ROOM and DPSO SHOP (C 13 & C20) 135,398 80 748 40-80% 48%
TECHNICAL SUPPORT CENTER (C 14) 31,183] 73.4
CORRIDOR (C 15) __ of 93 " 90.0 27-60% _2a%]
ICONFERENCE & TELEPHONE RM (C 16 & C17) 6,034 70.4
NRC OFFICES (C 18) 4,340 88.4
[cORRIDOR (€ 19) . 7.327 85.0
WEST STAIRWELL ( STAIR C1) 0 100.5
[EAST STAIRWELL (STAIR C2) 0 91.1
EAST ATTIC 1 (ABOVE C14) - 7,561 76.3
WEST ATTIC 1 (ABOVE C3, C4, CS. C8 & C10) o 0.2
EAST ATTIC 2 (ABOVE C15) 18, 87.9
EAST ATTIC 3 (ABOVE STAIR C2) 18] - 87.9
WEST ATTIC 2 (ABOVE C2) _ 5] - 94.9
WEST ATTIC 3 (ABOVE STAIR C1) 7] 97.2
JSUMMARY: 856,534] 4.1
TOTAL SENSIBLE LOAD: 886,634 BTU/HR < Min. sensible design load 1,435,000 BTWHR (Attachment C)
TOTAL LOAD: 880,644 BTU/HR < Min. sensible design load 1,435,000 BTU/HR (Attachment C)
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COOLING LOAD - LOCA OPERATION
COOLING LOAD, TEMPERATURE,
ROOM NUMBER & DESCRIPTION BTUHR °F DB
SENSIBLE | LATENT | DESIGN [ ST. STATE
MECHANICAL EQUIPMENT ROOM (C1) 82,384 o1 85.9
WOMEN'S TOILET (C 2) 9| 111.9
CORRIDOR (C3) 8 98 98.9
KITCHEN (C 4) 15,925 2000 3.1
MEN'S TOILET (C 5)_ 3,341 84.2
LOCKER ROOM & SHOWERS (C 6, C7 & C8) 2,386 98 93.8
CONFERENCE ROOM (C 8) 6,731 ~ 81,6
SHIFT ENGINEER'S OFFICE (C 10) 9,850 400 86.7
[MAIN CONTROL ROOM (MCR) (C 12) 512,910 1 82 80.3
MCR RETURN AIR PLENUM (above C12) 126,318] 85.7
RELAY ROOM and DPSO SHOP (C 13 & C20) 153,433 79 774
TECHNICAL SUPPORT CENTER (C 14) 39J_239] 14,847 78.0
CORRIDOR (C 15) 17 % 98.7
CONFERENCE & TELEPHONE RM (C 16 & C17) 6,637 1950) 74.1
NRC OFFICES (C 18) . 5,449 650 715
CORRIDOR (C 19) 8,586] 90.1
'WEST STAIRWELL ( STAIR C1) 4 104.6
|EAST STAIRWELL (STAIR C2) 18] 93.4
|[EAST ATTIC 1 (ABOVE C14) 6,036] 80.5
|WesT ATTIC 1 (ABOVE C3, C4, C5, C9 & C10) 93] 94.2
EAST ATTIC 2 (ABOVE C15) _ 0 92.1
EAST ATTIC 3 (ABOVE STAIR C2) o 51,6
WEST ATTIC 2 (ABOVE C2) - 5] 101.3
WEST ATTIC 3 (ABOVE STAIR C1 5 102.0
TOTAL SENSIBLE LOAD: 979,370 BTU/HR < Min, sensible design load 1,435,000 BTUMR (Attachment C)
TOTAL LOAD: 1,000,818 BTU/HR < Min. sensible design load 1,435,000 BTU/HR (Attachment C)

This Appendix added by Revision 013.
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HEATING LOAD - NORMAL OPERATION

’ TEMPERATURE, RELATIVE
ROOM NUMBER & DESCRIPTION °FDB . HUMIDITY
DESIGN | ST. STATE] DESIGN | ST.STATE
MECHANICAL EQUIPMENT ROOM (C1) 64 60.6 29-70% 73%*
WOMEN'S TOILET (C 2) 64.9
CORRIDOR (C 3) 65 67.7 27-60% 59%
IKITCHEN (C 4) 76.3
IMEN'S TOILET (C 5) 80.9
LOCKER ROOM & SHOWERS (C 6, C7 & C8) 65 76.4 27-60% 4%
CONFERENCE ROOM (C 9) o 80.1
SHIFT ENGINEER'S OFFICE (C 10) 77.0
MAIN CONTROL ROOM (C 12) 75 74.9 40-60% © 46%
[MCR RETURN AIR PLENUM (above C12) 71.7
RELAY ROOM and DPSO SHOP (C 13 & C20) 75 74.6 40-60% 47%
TECHNICAL SUPPORT CENTER (C 14) 77.7
CORRIDOR (C 15) ] 65 64.1 27-60% 67%*
CONFERENCE & TELEPHONE RM (C 16 & C17) 75.8
INRC OFFICES (C 18) 75.6
CORRIDOR (C 19) 68.8
WEST STAIRWELL ( STAIR C1) 59.5
EAST STAIRWELL (STAIR C2) 64.4
EAST ATTIC 1 (ABOVE C14) 71.1
WEST ATTIC 1 (ABOVE C3, C4, C5, C9 & C10) ' 55.8
{EAST ATTIC 2 (ABOVE C15) 59.9
IF_AST ATTIC 3 (ABOVE STAIR C2) 60.4
WEST ATTIC 2 (ABOVE C2) 52.3
WEST ATTIC 3 (ABOVE STAIR C1) 51

* See Section 9.2, Conclusion, for evaluation of the humidity level.
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HEATING LOAD - LOCA OPERATION
_ TEMPERATURE,
'ROOM NUMBER & DESCRIPTION °F DB
DESIGN | ST. STATE

MECHANICAL EQUIPMENT ROOM (C1) . 63 59.7
- JWOMEN'S TOILET (C 2) 52.9
CORRIDOR (C 3) 57 62.1
KITCHEN (C 4) 64.8
IMEN'S TOILET (C 5) 64.4
|LockeR ROOM & SHOWERS (C 6, C7 & C8) 58 63.9
WEST STAIRWELL ( STAIR C1) - 53.4
EAST STAIRWELL (STAIR C2) 58.0
CONFERENCE ROOM (C 9) 67.4
SHIFT ENGINEER'S OFFICE (C 10) . 65.8
[MAIN CONTROL ROOM (C 12) 75 75.6

RELAY ROOM and DPSO SHOP (C 13 & C20) 67 68.2
TECHNICAL SUPPORT CENTER (C 14) "~ 85.7
CORRIDOR (C 15) 58 59.1
|MCR RETURN AIR PLENUM (above C12) 71.4
CONFERENCE & TELEPHONE RM (C 16 & C17) 68.1
NRC OFFICES (C 18) | 681
CORRIDOR (C 19) - 63.5
EAST ATTIC 1 (ABOVE C14) 60.5
" [WEST ATTIC 1 (ABOVE C3, C4, C5, C9 & C10) 56.4
EAST ATTIC 2 (ABOVE C15) 548
EAST ATTIC 3 (ABOVE STAIR C2) . 54.2
WEST ATTIC 2 (ABOVE C2) 48.7
WEST ATTIC 3 (ABOVE STAIR C1) 48.0

Conclusion

For Normal Operation cooling of the 755.0 elevation of the Control Building, all steady state
room temperatures are at least 2 degrees lower than the Maximum Design Room Temperatures
for Normal Operating conditions except for Corridor C3 (Room 755.0-C3) which is a fraction
of a degree higher that its Maximum Design Room Temperature for Normal Operating
conditions. The required relative humidity levels are within the design limits for all rooms of
concern. The Environmental Data Drawing for Corridor C3 (Ref. 5.3.4) should be revised to
 reflect a maximum Normal Operation room temperature of 94°F for Room 755.0-C3.

For LOCA Operation cooling of the 755.0 elevation of the Control Building, all steady state
room temperatures are at least slightly below the Maximum Design Room Temperatures for
LOCA Operation conditions except for Corridor C3 which is almost a single degree Fahrenheit
higher than its Maximum Design Room Temperature for LOCA Operating conditions. The
Environmental Data Drawing for Corridor C3 (Ref. 5.3.4) should be revised to reflect a
maximum LOCA Operation room temperature of 99°F for Room 755.0-C3.

This Appendix added by Revision 013.
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For Normal Operation heating of the 755.0 elevation of the Control Building, all rooms have
steady state room temperatures that are lower then the Minimum Design Room Temperatures
for Normal Operating conditions except for the Corridor C3 and the Locker Room & Showers.
However, most of the rooms that do not have high enough steady state temperatures miss the - -
minimum design temperature by less than a single degree Fahrenheit (MCR, Relay Room, and
Corridor C15). This was generally the same results determined by past revisions of this
calculation. Therefore, revision of the Minimum Design Room Temperatures for Normal
Operatlon on the Environmental Data Drawings for the MCR, Relay Room, and Corridor C15
is not required.

The Mechanical Equipment Room C1 has a steady state temperature that is about 3.5°F below
its Minimum Design Room Temperatures for Normal Operating heating conditions. This is
essentially the same result that was determined in the corrected Single Unit Operation heating
analysis performed in this revision. Therefore, the proposed revision of reference 53.7
discussed in Section 9.4 is also applicable to Dual Unit Operation.

The Mechanical Equipment Room C1 and Corridor C15 both have relative humidity levels
higher than the design limit range for Normal Operating conditions during heating mode. The
evaluation of high humidity levels is provided in Note 1 of Section 9.2 of the main body of the
calculation. This evaluation applies to these two rooms.

For LOCA Operation heating of the 755.0 elevation of the Control Building, all rooms have
steady state room temperatures that are higher then the Minimum Design Room Temperatures
for LOCA Operating conditions except for the Mechanical Equipment Room C1. The
Mechanical Equipment Room C1 has a steady state temperature that is about 3.5°F below its
Minimum Design Room Temperatures for LOCA Operating heating conditions. Again, this is
essentially the same result that was determined in the corrected Single Unit Operation heating
analysis performed in this revision. Therefore, the proposed revision of reference 5.3.7
discussed in Section 9.4 is also applicable to Dual Unit Operation.

Conclusion Summa'ry

Results of this Appendix require that reference 5.3.4 be revised to reflect higher temperatures
in Corridor C3 during cooling mode for both Normal and LOCA operation. The Maximum

" Design Room Temperatures should be raised by 1 degree Fahrenheit for Room 755.0-C3. This
change is only applicable to Dual Unit Operation. Reference 5.3.4 is acceptable as is for
Single Umt Operation :

Results of this Appendix concur with the requirement in Section 9.4 that reference 5.3.7 be

revised to reflect lower temperatures in Room 755-C1. Therefore, this change would be
applicable to both Single and Dual Unit operation.

This Appendix added by Revision 013.
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The total heat loads computed in this appendix do not challenge the capacities of the AHUSs nor
are the AHU return air temperatures above either the rated Entering Air Dry Bulb or Wet Bulb
Temperatures from page 1 of Attachment C. However, since the steady state room
temperatures of some rooms do slightly exceed their design limits, the MCR HVAC system as
configured does not have excess capacity with regards to air flow (however, excess coil
capacity is available). Therefore, a minimum air flow analysis like that performed in
Appendices A and B is not performed in conjunction with Revision 013 of this calculation.

- This Appendix added by Revision 013.
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Appendix D - Evaluation of Relative Humidity in Main Control Room during Outside Abnormal Condition

1. Purpose

This white paper is to determine the minimum and maximum relative humidity in Main Control Room (MCRY) during the
abnormal conditions. According to environmental drawing 2-47E235-36 Rev.0 (Ref.2.1), the maximum abnorn_qal
temperature is 102 °F with a specific humidity of 140 grain of moisture per pound of dry air (0.02 pound of moisture per
pound dry air).

2. Reférence

2.1 TVA Drawing 2-47E235-36 Rev.0.

2.2 TVA Drawing 47A373-1, Rev.2

2.3 Appendix C of this calculation, Pages 18 and 29
2.4 ASHRAE Fundamental 2009, IP edition

2.5 Westinghouse Document, WCAP8587

2.6 System Operation Instruction, SOI-31.01 Rev.051

3. Design Input Data
3.1 Cooling Coil Vendor Information for MCR Air Handling Unit (Ref.2.2)

Entering air temperature, dry bulb, °F 87.8
Entering air temperature, wet bulb, °F 65.4
Maximum leaving air temperature, dry bulb, °F 50.8
Maximum leaving air temperature, wet bulb, °F 49

3.2 Outside Abnormal Condition with Maximum Temperature(Ref.2.1)

Temperature, °F - 102
Specific Humidity, pound of moisture per pound dry air 0.02

3.3 For the normal operation, the intake flow rate from outside to MCR air conditioning unit is 3597 cfm and the totgl
return air flow is 32403 cfm . The return air temperature and humidity ratio with normal maximum temperature (95 °F)
are 77.1 °F and 0.0085 pound of moisture per pound dry air (Ref.2.3).

3.4 The air temperature and relative humidity for MCR with normal maximum temperature (95 °F) are 78.1°F and 41%
(Ref.2.3).

3.5. See Figure 1 for schematic of Air Handling Unit for MCR spaces.

4. Supporting Graphics

From outside ‘ AHU | .
3597 cfm Swp 1 ' Bypass damper ; !
AHUCOIL ST ! Toax ! Yary
[ Mix Return aif Toe; Cooked air Teg 1 .
N e 1 b . § WA_HU
32403 cim : MOIST,e  |Humidifier Wi | FAN
Raturn air Face damper | i

from MCR space
Figure 1 Schematic of Air Handling Unit for MCR Spaces
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5. Calculation
5.1 Minimum Humidity

According to System Operation instruction SOI-31.01 (Ref.2.6, Page 8), the MCR steam generator (humidifier) shall be
in service any time the relative humidity in the MCR is <50% as indicated at the MCR AHUs. Humidity levels of less
than 20% may affect function of touch screens and will affect operability of Unit 2 Common Q PAMS. If the relative

humidity is less than 20%, instrumentation operability must be assessed. Therefore, the use of 20% as the minimum
relative humidity in MCR is reasonable.

5.2 Maximum Humidity

Considering that the HVAC system for MCR is safety-related system, the air condition unit will continue to operate

during outside abnormal conditions. During the abnormal condition, the entering temperature and humidity ratio to the
cooling coil can be calculated as follows:

Te= [(QreturnXTretum)+(QoutsideXToutside)]/(Qreturn+Qoutside)

Te =[(32403 cfm x 77.1 °F)+(3597 cfm x 102 °F))/(32403 cfm + 3597 cfm) = 79.6 °F, less than 87.8 °F (Vendor data,
Ref.2.2)

We = [(QreturnXWreturn)+(QoutsideXWoutside)]/(Qreturn+Qoutside)

We = [(32403 cfm x 0.0085 pound of moisture per pound dry air) + (3597 cfm *0.02 pound of moisture per pound dry
air)}/(32403 cfm + 3597 c¢fm) = 0.0096 pound of moisture per pound dry air

According to Psychometric Chart (Ref.2.4), the wet bulb temperature is 64.5 °F, which is less than 65.4°F (Vendor data,
Ref.2.2)

Since the calculated entering dry and wet bulb temperatures to cooling coil are less than those entering temperatures
listed in vendor data, the leaving temperatures and specific humidity from coil are still conservative and the supply air
temperature and specific humidity ratio to MCR spaces stay the same. According to Calculation EPMLCP072489

This Appendix added by Revision 014.




Appendix D

Document: EPMLCP072489 | Rev.: 014 | Plant: WBN/Units 1,2 | Page: 3 of 3
Subject: Cooling and Heating Load Analysis, Main Control Room HVAC

Rev.13 (Ref.2.3), the air temperature and relative humidity for MCR during the abnormal condltnon stay the same as
those in normal condition, which are 78.1°F and 41% RH, respectively.

6.0 Conclusion

Based on the above analysis, the temperature and relative humidity in MCR still remains as 78.1°F and 41% RH during
outside abnormal condition. As shown in Figure 2, the condition in MCR will remain within the range of block 1 (Air
Conditioning - Normal) during outside abnormal condition with maximum temperature. According to System Operation
instruction SOI-31.01, the relative humidity in MCR is maintained at or above 20%.

This Appendix added by Revision 014.
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ATiACHMENT A |

T.W. Overlid, IOB 1H-WBN
S. O. Casteel, Operating Experience Manager, FSB 2K-WBN

WATTS BAR NUCLEAR PLANT (WBN) - WBN OE EVALUATION OF IEN 92-32, "Problems Identified With Emergency Veatilation
Systems For Near-Site (Within 10 Miles) Emergency Operations Facilities and Technical Support Centers” .

NER Number: 920516 TROI ID: IE NOTICE 92-032 ‘Due Date: 09/23/92

Action Sequence: 10 Organizational Code (RO): WBP/LMN/TWO

NER Contact: Ron Rogers, x3852

A. The subject Nuclear Experience Review (NER) item has been screened by the OE staff and determined to be potentially applicable. Please
review and evaluate the attached information and determine whether further actions are needed. (Refer to reverse side for general review
instructions.) Please provide your response by the above due date. .

Addmonal Comment(s)/Action(s): .

1IEN 92-32 was reviewed by Technical Support. Provide a discussion of what the Technical Support Center (TSC) venulatlon system
ds:gn parameters are (i.e., number of people, heat load). Based on emergency preparedness estimate of 40 (or less) people in the TSC
area, is the system adequately designed? Provnde Jjustification and copy of applicable design criteria documents with response to OE
manager.

B. REVIEWING ORGANIZAT!ON’S DISPOSITION (Use guidelines on reverse side.)

1. Applicable: Yes [¥ No o
2. Operability Affected: Yes O No X
3. Required for Fuel Load: Yes 0 No &

6. Hardware/Software: HW [0 SW

Implementation Date: Ul _jo[% li& U2

Milestone Priority Code: Ul _¥_BFL _ U2

4, P2 Activity Number: ____
5. SCAR/ACP Initiated: Yes (0 No (X
Document Number: )

DCN Number: NoNE
7. System(s) Affected/Involved: Yes 3 No O

System Number/Completion Date: _03/ / g’uﬂg: 4

"~ RECEIVED —

8. Response:

—SEE_ATTAcUMENT

ST
s. _MJW Ju//sm. 10. ML_‘
' Date Responsible Manager " 2" Dite )

—====================================================-======_==

C. RESPONSE EVALUATION: (OE USE ONLY)
1. Response is acceptable

- B

TFORIATION CHLY |

. . Date

OE Supervisor .

Pagelof2




EPI-LLP-072457

ATTACHMENT

Response to NER 920516: APl AcHmenNt A 2. GF 4

Description: NRC INFORMATION NOTICE 92-32

PROBLEMS IDENTIFIED WITH EMERGENCY VENTILATION
SYSTEMS FOR NEAR-SITE (WITHIN 10 MILES)
EMERGENCY OPERATIONS FACILITIES AND TECHNICAL

SUPPORT CENTERS - SYSTEM 31

This response is a supplement to the response provided by
Technical Support and addresses the design parameters of the
HVAC system for the TSC. It also evaluates the adequacy of
TSC HVAC system to maintain habitability with 40 people in

the TSC area.

The environment of the TSC area is controlled by the Main
Control Room (MCR) HVAC system. Since this system is a
safety related system, the maintenance and test criteria

have already been established and are in place. There should
be no problems like those identified in IEN 92-032.

The subject IEN suggested that 70 people would be a

more appropriate number to use in determining the cooling
load in the TSC area. It also proposed that the heat load
for each person should be 640 BTU/hr instead of 450 BTU/hr.

During the investigation of this problem the design basis
calculation for the MCR HVAC system, EPM-LCP-072489 R1l, was
reviewed to identify the design parameters used to determine
the adequacy of the system. The calculation is based on 25
people in the TSC, 2 people in the NRC Office and 4 people in
the Conference Room. Bill Peggram of Watts Bar Nuclear .
Plant's Emergency Preparedness Group estimated that there

could be as many as 40 people in these three rooms after a
This number is based on

Design Basis Accident (DBA).
exercises conducted at Sequoyah Nuclear Plant and includes up S
to five people representing the NRC. ES'[
i
The existing heat load in the calculation is 450 BTU/hr. E§
This rate is based on the heat produced by a mixed group of =
males and females "seated, light work, typing” per the 1985 C“
ASHRAE Handbook, page 26.21 Table 18. If all the people are =
male and the activity is defined as "standing, light work or <
walking slowly” a more appropriate heat load for each person =
is 640 BTU/hr. This is broken down into 315 BTU/hr sensible os i
heat and 325 BTU/hr latent heat per person. Q]
' L,
Calculation EPM-LCP-072489 is being revised as part of the .‘Eg

Mechanical Reverification Program and will include 40 people
in the TSC area at the 640 BTU/hr load per person. This
change has been coordinated with the SERT team leader. A
review of this calculation confirms that there is sufficient
margin in the cooling capacity of the existing MCR HVAC
system to maintain a habitable environment in the MCR and the

TSC area with these changes.




- Fp-LCP-O72487

- ATTAcHMeNT 3 °F 4
Response to NER 920516:

Description: Problems identified with Emergency Ventilation
Systems for Near-Site Emergency Operations
Facilities and TSC. cCalled Rick Saputa (Licensing,
ext -3828), he says I do not need to address those
items which deal with the Emergency Operations
Facility (EOF).

At WBN the Technical Support Center (TSC) is located inside of
the Main Control Room Pressure Enclosure, elevation 755 in the
Ccontrol Building. The TSC is cooled/ventilated by the same
system which supports the Main Control Room. This Safety
Related ventilation system is required by Tech Specs. The
portion of this ventilation system which is dedicated to the
TSC was originally designed to support 25 people at 250 BTU/Hr
(latent) and 250 BTU/Hr (sensible) per person. Reference Calc
EPM LCP 072489, ALSO Revision 1 B26910419215.

Bill Peggram . (Emergency Preparedness Section) says that no
more than 40 people will be in the TSC area which includes the
NRC office and the conference room.

on 07/14/92 discussed this NER item with Don Sokol (Site

Engineering). He is confident that the existing system is
adequate to support 45 people located in the TSC area which
includes the NRC office and the conference room. He makes

this statement based on 250 BTU/Hr (latent) and 250 BTU/Hr
(sensible) per person. This reflects approximately the same
640 BTU/Hr per person as referenced in NRC Information Notice
92-32. This determination based on the 1985 ASHRAE Handbook,

page 26.21, Table 18 (Rates of Heat Gain from Occupants of
conditioned Spaces).

L

Based on the above information, WBN does not have similar
conditions as those identified by IE Notice 92-032. No
additional actions are necessary.

- / - - -
Wy UL Vo 4 eyl T
pad /.
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Lom-LeP-07228F .

. P . . s - - } N .
Air-Conditioning Cooling Load ATTACHMENT A 4 CFY 26.21
Table 17E  Cooling Load Factors When Lights Are on for 16 Hours
“g"Coef- "d* Clamse Numaber of hours sfter tyhis are turned o8 .
ficients fcaon & 1 3 3 4 s [ 1 [] 9 10 1 12 13 4 e 7 18 1% 0 U n 0N
A Q12 054 0.6) 070 076 081 035 038 090 092 094 095 0.9 097 097 098 098 .54 043 015 028 023 Qg O3
- 8 0.2) 046 049 072 075 078 030 082 0.34 045 027 0488 089 09 09 092 093 049 0.4 0J9 033 032 0.29 0.26
0.43 [ 029 072 034 033 077 038 030 081 052 033 084 035 0.6 087 048 038 039 043 042 09 037 035 023 0.1
[ 63t 075 076 077 077 078 0.9 079 020 051 08t 082 032 083 083 084 024 040 0J9 047 06 035 oM 013
A 0.10 063 070 076 081 03+ 087 090 052 093 095 0.96 097 0y7 098 098 0.99 034 25 0283 01 0.18 o.15 0.2
B 209 072 0I5 0.77 050 0.82 034 0835 057 038 029 090 0.91 092 093 094 094 0<0 036 0.J2 029 026 02¢ 02 .
.38 c 0.2¢ Q.77 0.79 030 031 042 023 0831 085 0.6 037 038 038 029 050 090 09t 0J7 034 032 030 029 027 023
] 026 080 0.20 0.81 082 0.82 0.3 0.8 084 034 0835 0.85 086 086 0.8 037 057 0J3 032 031 030 029 028 0.7
A 0.07 071 077 0.81 045 0.88 090 092 094 095 096 0.97 097 0y8 098 0.9 099 0J3 027 0.2 0.U8 044 012 0.09
B 0.5 078 081 082 0%« 036 087 058 090 091 092 092 093 093 0% 095 096 431 023 0235 023 .020 0.18 016
0.45 c 0.2 0.2 0.8) 044 045 036 0.7 038 0.9 049 090 0.90 0.9t 092 092 093 093 028 027 025 03¢ 022 021 020
o] 0.0 084 045 085 035 026 047 047 057 088 038 085 049 049 089 050 090 025 0235 024 023 022 02 o2
A 005 079 083 07 029 091 0.93 094 095 096 097 a.98 098 098 0w 099 099 024 020 016 0.3 &I10 008 0.07
-3 0.1t 085 026 037 039 050 091 092 091 09) 094 095 095 09% 09% 0.9 097 022 020 048 0.46 043 0.13 0.12
0.75 c 0.3 087 038 029 0.89 6.9 09T 091 092 052 093 0.9 0.94 0%« 094 095 095 020 0.9 0.IF 0.17 046 OIS Ol
0 0.4 039 039 039 090 050 0.90 0.91 0.1 091 091 092 092 052 092 09 093 0.8 018 0.7 0.7 0.6 016 0.13
Tabie 18 Rates of Heat Gain from Occupants of Conditioned Spaces®
Total Hesat Tatal Heat -
Aduits, Male AdJusted® Sensible Heat Latent Heat
_ Degree of Activity Typical Application Btu/h Biu/b Bilu/h Blush
Seated at rest Theater, movie 400 350 210 140
S=3ted, very light work
writing Offices, hotels, apts 480 420 230 190
Seased, cating Restaurant® 520 580 ¢ 185 328
Seated, light work, typing Offices, hotels, apts 640 510 255 255
Sanding, light work or
walking slowly Retail Siore, bank 800 &40 315 328
Light bench work Faclory 330 780 345 433
Walking, J mph,
light machine work Factory 1030 1040 345 695
Bowlingd Bowling alley 1200 960 s 815 -
Moderate dancing Dance hall 1360 1280 <05 818
" Beavs work, heavy .
machine work, lifting Factory 1600 1600 565 1035
fleavy work,, athietics Gymnasium 2000 1800 633 1165

-

dnate: Tabulated values are based on 78 F room dry-bulb temperature. For 80 F room dry-bulb, the iotal heat remains (he same, but the senubie heat value yhould b< decreased by aoe -

prosimaiciy % and the latem heat values inureased accordingly.

3 adjusied 10tal hear gain is basea on aormal percantage of men, women and children for (he applicatiun listed, with the poswulate that ihe gain trum ua adult female is 83 % of thad (g v

mate, and that he gaia from & child is 73% of that for 36 adult male.
Sadjusied toial heat value for eating in a restaurant. inciudes 60 Biu/h for food per individual (10 Blus/h yemidie aad 30 Bru/k latent).
3fur bowling (igure one person per ailey actually bowiing, and ail others as sitling 400 Biu/h or saading and walking siowly 790 Biu/h.

Also tefer to Tables 4 3ad 7, Chaoter 8,
All values rounded 10 acarest 10 Blu/n,

Table 19 Sensible Heat Cooling [.0ad Factors for People
Tatal Hours la Space Houn sfles £ach Eniry 1atu Space

1 b3 3 L, 4 s (] 7 3 9 18 11 11 [}] 14 s 16 17 ] 19 0 2 12 3 24
2 049 058 0.7 04) 040 008 007 006 005 004 004 003 003 002 0.02 00 002 out 00! Ow 00 00 001 001
< 0.49 0.9 0.66 071 027 0.2 0.6 0.J4 041 010 008 007 006 006 0.05 004 004 0.03 003 0.0) 002 002 Q.02 0.0t
s 050 0.60 0.7 072 075 079 034 026 021 038 015 0.3 011 0.0 008 0.07 006 006 045 004 004 003 001 00)
8 051 061 067 072 076 030 082 084 038 0J0 025 02t 018 035 043 012 0.0 009 0uUs 007 008 005 005 004
10 0.33 0.62 049 074 077 080 083 0.8% 087 089 042 04 028 023 020 0.47 045 0I3 041 010 0.09 008 0.07 0.06
” 0.35 064 070 075 079 081 084 06 022 029 0 092 045 036 0.0 025 03r 0.9 046 044 042 011 009 008
14 058 0.66 073 077 050 0.8 045 0.87 089 0% 091 0Y) 09} 0.9 047 038 031 0.2 023 020 017 0.3 0.13 05t
18 0.62 0.70 075 0.79 0.82 043 087 0.3 0% 0.9 092 0y} 094 095 0.9 09 049 039 033 0 024 020 g.1s8 0.1
18 0.66 073 079 082 w¥s 087 089 0.9 092 093 0¥ 0% 0YS 0y 0¥ 097 097 097 0:3 0.40 0.3 028 02 02!

e - e p———ee ]
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HYAC Air Balan

EPM-LLP- 072489

ce GTMXXX-05

Revision 7

ATTACHMENT B Page 23 of 44 5
TEST DATA RECORD NO. 8 °FT
TRAVERSE SUMMARY Page 1 of |
Test No. AR.031p-0C Csl No. 1S3POIS LM SO0 Class: System: 4, p
1|5.3 OPERATIONAL MODE:  pypam 4 1 Traim “A"
6.3.10 ,

# |LOCATION(BLDG/EL/RM) AREA | DES.CFM | MIN.CFM | ACT.CEM | MAX.CFM | %DESIGN
TLIcR  1g5s C ot 19.56 133175 | 3133 3232 135293 163
Solle® 1ss cucl - 81 A325 | x182 | 2545 | A93S 90
T Al NS¢ cHrd 2.0k Sy Sayd S348 Sbs? 1C0
T3lcn  nSs CHIY 3.33 Su1y | S29b | S335 | Sbuy 94
T4lcp NS5 CHl1x 3.0 T4 S22k S178 Sb92 4
TS| LR 1S5S cuin 3.0 Sy Sk Sl Sb9x oM
Te|lCR 155  ¢w1a | S.83]10330 | 99715 [1wgoe |1c§s3 o2
Talcr 1SS (a4 1.Sc | 200 1938 | 2277 | 2267 108
T 8] R 783 C+413 2:06 1970 i16SS M 1377 q8
T4k 7S¢ ¢ 411 3.0k 1070 10Ss| 1019 1337 s
Toolch 155 cuer | 1owa | via Nia [ 21705 | woa N 14
Tl QR RIS C it 4.5¢ ~N A VAL 3ICH N A N4
CRlCe 155 " cucy 6. 11 N8 ~]A s 68 N A N A
Tl R NSS ¢ 40l .17 VAL N 1A 2902 N 1A A 14
TNica nSS  Cuel Y g2 5 142 a4 | - 9eB o

—— R
\\
REMARRS: SvsTem Balaneed wivTh ’T&A}.v'/q"nwaa'w-],. Gaille S was Read w thaTem P TeoT
sTATic~y anedd Labeled TRaveege #2 S:01. T0, 11, )2 anrc peTorn Flow Tiaicesls ol

ave ~o D2aiay Flew. Tojb /3 vhe ouTiide alz T.<.=\vcn>c- amed has wo puyv Flow. 2Eia 65
DATA TAREN BY: 4;"""”2’ /ﬁf‘*%’/' PATE £o03: 75 iz‘é::;‘lv:r:cfvs:?:t['::;:and all "NA" entries
DAM verified appropriate

. Yes (X )
|PERFORMED BY: ﬁém,@,\ /& ,«/ /, ISDSI;\}:E:Li;-/-r::.: 17;' 0 COMMENTS:
REVIEWED BYt ' >®_5ATE:‘ 1S 75
QK._N \M v Y SSN: 99605 LT | Ve e SNAS
APPROVED y;/‘ Yy / DATE: 7:2427 %
ATV SSNiwioy ¢/ 2r3¢
g " TEST DATA PACKAGE SHEET |2 OF j; 3.

+7QT INSTRUCTIONS

|2




HVALU AL, ‘lance GITMXXX-05 .1
Revision 7

EPM-LCP-072489  ATTACHMENT B Page 19 of 44 3 oF 7
TEST DATA RECORD NO. 4
: _ _ DUCT TRAVERSE Page / of 2

TESTNO. AP,- 33(P-01[CSINO. (03 (Po ( §G “105000 CLass: @ SYSTEM: 93P
(5.3 OPERATICN \L MODE: A )pZr1As C-reAlay A ) - DESIGN FPM= /4 FPM
[REFERENCE DRAWINGS: /- 4 7154z, -4 Rru. 24 [/REA: HXW or g [MAXCFM = /4 AIR TEMP.= 5 °F
TRAVERSE LOC. BLOG/ELIRM ¢ 3/ 755 /¢ 42X 3 159 FD 114 144 IDES.CFM = 4 . BAR. PRESS.= 29 g~ INHG'
TRAVERSE SIZE: RECT. /4 AND jow - 1L77 MIN.CFM = 4 TRAVERSE PT. SP= - 57 INWG
6.3.10 TRAVERSE POINT#: = 4~ [[RECORD READINGS LEFT TO RIGHT, TOP TO BOTTOM, LOOKING IN DIRECTION OF AIR FLOW) .

ve |VvP | VP [VVP [ vP |VvP | vp [VvP [ vP (vvp [ ve [Vvp [ vp |VVP | vP |VVP [ VP [VVP | VP | VVP,
! A3 130004 1374 ~ '
2 12 [ 3h6].14 |.374 _
3 1352143 361 o~
A A1 332 113 | 36! ~
5 332009 4% |
i 14 43| .20 |44z - s
’ A7 412 119 4% ' 1
8l l4ool.lb |dpo . I
9 lus 138707 |4z —
10 143 1.3¢I1.15 |.337 _ - [~
TOTAL | N/A [3099 [ N/A 3998 NIA | AJA | NA | AJA [NIA T AR INIA LA/ [NIA | A [NIA | AJAINIA | A4 [ Na | A4

ICORRECTED FACTOR:

CORRECTED DENSITY

(USE TO CALCULATE ACTUAL VELOCITY)

nn

1.325 ({BAR.PR. + ({0.0734) (SP))) / {4GO + AIR TEMP.}]

AVG VEL. PRES.

S
1.325 ((.28.97_ + ((0.0734) (=SZ M /(460 + _Bl ) = 07 z_“ LBS/CU. FT
{SUM OF THE SQ. RTs / NO. OF READ.s)? N —]

=(__7687 /___2D = 143 %_ AVG. VEL. PRES. INWG
BUCT AVG. VEL. = 1096.2 [AVG. VEL.PR / CORR.DEN] " o |

=1096.21_ 4% /_.07] )" = 5%3 e DUCT. AVG. VEL. FPM

ACTUAL FLOW = (AREA SQ. FT.) (AVERAGE FPM) €
: =(_1.77 y_1583 1= 22902 ' = CFM

% DESIGN FLOW = 100 (ACTUAL CFM / DESIGN CFM) =,
= 100 (_28C2 A ) = A izt %

TEST DATA PACKAGE SHEET o OF /2 |

5

TESTINSTRIICTIONS




HVAC Air Balance - GTMXXX-05 40p7
' Revision 7

erM-Lcp-012489  ATTACHMENT B P29° 22 of &

' qas enigyy  TEST DATA RECORD NO. 7
ﬂRMﬂ@%@ uﬁirg M&TE/SIGNATURE SHEET FOR

s ST DATA RECORDS NOs 4,5,6,9,10,11 Page Z of 2
TestNo. AB-531P -0 |CSINe. 10 3P0 1R(AMDS000 Class:  ~ System: p 3| P
5.3 Operational Mode /\)o;q MAL (TRA I A_)

6.3.10 Traverse PL# 7=/, N/A O Grille Sht. Componeat Performance ]
. N/A B |Nas
Filter Data N/A 3Fume Hood Checkout N/A B
(3.2) TEST EQUIPMENT ID NUMBER ACCURACY . CAL DUE DATE
MANOMETER. EZ20730 L) Surnivision AJA
| THERMOMETER E£21)%4 t 2 De¢. F /21 /95
|__SAROM ETER 547763 * 4F oF Rauce G/3c/95
o A
\
\
(6.5) Restoration
(6.5.7) Lifted Leads Landed/Jumpers Removed YES( )  NIA(YTY
(6.5.8) Lified Lead and Jumper Log Utilized YES( ) NO ( /Y
"58) Fuse Log Utilized YES( ) NO ( «5
,.5.8) Configuration Control Log Utilized YES( ) NO (-1
17£.5.9) Restoration Complete __Qu,,,ﬁ_\_‘ Vi @ _ DATE 5/7/49-
REMARKS: s )
i

Z2%~ TAKEN BY: DATE:_5/ Zﬁi Reviewer Evaluation:
Z sy

\)“, £ Acceptance sarisfied and all "NA” entries

o ' 77 ' verified appropriate
ATA FARENBY- . DATE: Yes ON )

PERFO MED BY: Z DATE:_5/, 7/55_ |COMMENTS:
§ SN 0G245 4 215 PN
REV;}?(«VED B . DATE:§

A SSNu3q 7 3687
PPROVED BY ¥ Z/ DATE: 7-25- 9%
. /é« .,\/( SSN: 4z wof Z19¢

| _ " TEST DATA PACKAGE SHEET 4| OF 117

TESTINSTRUCTIONS 141
—_— E—




EPM-LCP-072489

HVAC Air Balance

GTMXXX-05
Revision 7

507

y \ Page 23 of 44
ATTACHMENT B :
mgﬁg%@?ﬁ 5 ALY TEST DATA RECORD NO. 8
U g@i i TRAVERSE SUMMARY Page 1 of |
“ITest No. AB-031P-0) ICSI No. 1073 Po [§bmDOS 000 Class: @ System: ¢ 3 P
5.3 OPERATIONAL MODE:  f}g amalL Teain "R '
6.3.10
# |LOCATION(BLDG/EL/RM) AREA DES.CFM | MIN.CFM | ACT.CFM | MAX.CFM | %DESIGN
Tl ich 1585 CHol 1IS.S6 ] 323935 34363 | 31036 |35 2973 9y
Soll ¢cg IRy cC4e] ). 81 25251 2992 L§bL2 21938 101
T18) c G NSS C ol o 42 ~ 13 N./4 206 1% % N~ N 14
T12lca 75¢S Cuc L.t ~NIA wlA PES) NI N4
T il CB 155S ¢ yol 1.717 N A Nla A6337 A 12 NI
\N\\Q
\
s
~_
REMARKS: Culy The TRAvities That Soval TeTak Flew Toa rhe \s.,calv Af.z;
ReT o AA 4/-}-':\ o,T;.lc.lg 4.'\& w et ngQ‘_[ wiTh TRaia 5 ~rellaT o~y b

DATA TAKEN BY:

-

4/

DATE: 6-7/3-9%5

Reviewer Evaluation:
Acceptance satisfied and all "NA" entries

DATA TAKE 1A DATE: verified approprian:Y \(‘ )
es
PERFORMED BY: DATE: _6-/3- 73 COMMENTS:
‘ﬁ‘ '6"‘/’/— SSN: 219-92-0F490
REVIEWED B D DATE:) 25 XN NA’S
C;& &RQ) D WS

APPROVED BY

~——-/

DAt A

DATE: 7- "= o5
SSN: Ao EY 2oy

TEST DATA PACKAGE SHEET S 7 OF |( X

TEST I\'STRL CTIONS

41




\
HVAC Aa alance CTMXXX-05 _ B
Revision 7
6 OF 7

EPM-LCP-072489 ATTACHMENT B Page 19 of 44
' TEST DATA RECORD NO. 4
. 3 DUCT TRAVERSE Page | of X

EST NO-.’*.’;‘M?-- o1 JCSINO. 1u3 1 PO 18bMoS OV _[cLass: Q SYSTEM: o3r

5.3 OPERATIONAL MODE: pNoRMA L {Tepaiv 0 ) DESIGN FPM = N 14 FPM
REFERENCE DRAWINGS: |. 47 WS 0 G- b+ R XS JAREA: HxW or s’ |MAX CFM = 1A AIR TEMP. = —5 °F
TRAVERSE LOC. BLDG/ELIRM C 3 | 7155 / ¢ wo; |0Q-FTI 144 144 IDES.CFM = o /A BAR. PRESS.= 29 30 INHG
RAVERSE SIZE: RECT. ~IA RND |Q ¢ 1.7 MIN.CFM = /4 TRAVERSE.PT. SP=~ 10 INWG
6.3.10 TRAVERSE POINT#: T 1o (RECORD READINGS LEFT TO RIGHT, TOP TO BOTTOM, LOOKING IN DIRECTION OF AIR FLOW)

ve |vve [vep [vve [ ve |vve [ v [vve [ ve |vve | ve |vve [ vp |vve [ve [vve [ vp [vve | vP | vvP

1 0 L ovie ] x [ T

2 10 |.31pf iy [yl ]

3 L1 3321 |-yoo T

4 bl 123216 L.y T~ - |

3 NEANARENNENAYY e

6 15 1.387) 1k |.u00 s

7 15 fas7l x| ade B

8 , Vo J.q00) 1Y .04 ~

3 o ey | 3l ~

10 L 15 1.3370 11 {-3%) o | 4 | e
TOTAL | N/A Il 5gtllNlA mNIA v | NIA I wia [NIA | [a [NIA [ala [NIA [ Ay [NIA [ a]NIA | L)a [NA | )4

ICORRECTED DENSITY

ORRECTED FACTOR; (USE TO CALCULATE ACTUAL VELOCITY)
1.325 [(BAR.PR. + ({0.0734) (SP))) / {460 + AIR TEMP.)}

- aaney
= 1.325 ({1120 + ((0.0734) (.39 W) /(460 + ‘7S )} = L0 - 3 LBS/CU. FT
AVG VEL. PRES. = (SUM OF THE SQ. RTs / NO. OF READ.s)? a“'
= ( 0. A93 Ao = 133 1 AVG. VEL. PRES. INWG
roucr AVG. VEL. = 1096.2 (AVG. VEL.PR/ CORR.DEN)* 03
= 1096.2(_ 133 /012 = 14490 =5 DUCT. AVG. VEL. FPM
ACTUAL FLOW = (AREA SQ. FT.) (AVERAGE FPM) . o |
=177 )i__1490 )= : 2637 %_ CFM
% DESIGN FLOW = 100 (ACTUAL CFM / DESIGN CFM) '
_ =100({ X637 ¢ ~la -y = N /A L) %
| _ TEST'DATA PACKAGE SHEET 6, OF /2  ==%¢ :
: — e
[~

TIQT INQTDVINTIONG




HVAC Air Balance  ~ GTMXXX-05
Revision 7

E?M-LCP-Omgg | ATTACHMEI\)T B Page 22 of 44

TEST DATA RECORD NO. 7 TOR7
lHF“RMA‘I!sH '%L¥ M&TE/SIGNATURE SHEET FOR
EST DATA RECORDS NOs 4,5,6,9,10,11 Page 2 of A
Ics:No.,-‘{&-03|p-0| CSI No. ]03“901319,”05000 Class: Q System: foxllz
5.3 Operational Mode  A) 52 yma L
6.3.10 Traverse Pt.¥ T- | N/A O Grille Sht. Componeat Performance
' N/A & [NA/E
Filter Data N/A ETFume Hood Checkout N/A G
1¢3.2) TEST EQUIPMENT ID NUMBER ACCURACY CAL DUE DATE
ManvomeT e £1S5S302 + laT )- S w la
RaromeT e S67 73 T 4% of 2ance 9-230- %8
TheamomeT crR Exil 8y t 2°F XV - FS
\-i\
—\- |
(5.5) Restoration
(6.5.7) Lifted Leads Landeleumpers Removed YES( ) N/IA ()
(5.5.8) Lifted Lead and Jumper Log Uuhzcd YES( ) NO ( ~)
".5.8) Fuse Log Utilized YES( ) NO ( )
.53.8) Configuration Control Log Uuhzed YES( ) NO ()
(6.5.9) Restoration Complete | 2R AV DATE 5-3i-99
i P ——— , = . .
!REMAR.\S. T 2ain B Rumnty ~y Q- FAaAA -1 CoeTside ain
aduel gl Tel nJg Al c(’ﬁ’:&\‘i’x.ufu, nJo 0351";}_1-) o ,/Jai
DNea) & Ay 2-A Lk S
i' e ACC L AT S VERSIEN g[ ,,..,_z\;/ éfa% by
DATA TAKEN BY: p DATE: s -2i-¢5 [Reviewer Evaluation:
' _ /"""”"" d M/Z Acceprance satisfied and all "NA " entries
T, : - verified appropriate
|DATA TARE ... DATE: . Yes O\
PERFORMED BY A > DATE: § -3/-75_ |COMMENTS:
it — o T
’”%/ SSN: 234. 2.1 ¥90 pU
REVIEWED B(\A @% DATE: [ Y}
Q‘ﬁ\ SSN:239 9o A’%CZ
“LrRUVED BY: /' / DATE: 7. »8-v5
‘—-—Z /@A«/ SSN: Lroo &% 207¢
L . TEST DATA PACKAGE SHEET [~ OF /|2 I

TEST INSTRUCTIONS
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okt C . cimET deel
ATR HANDLING UNITS
.' ‘ lectrica.l lectrical
TITLE "Main Main oard oard -
Control Control oom oom .
Room - Room nitsA~A [pnits B-A
Unit A-A | Unit B-B da c-B aD-B
Mark No. UTA373- 1 2 3 L
Number Required - 1 e B . 2
‘JLocation Building Control Control | Contre). L
Location Drawing . L7w930-3 | 47W930-3 | 47W030-1 | 47Wo30-1
Min Capacity, CFM 36,000 | 36,000 [20,835 20,835
External S,P, In of Water 9.0 9.0 6.0 0
Motor Type Dripproof |Dripproof | Dripproof | Driporoot
-IMotor Volts 230/460 | 230/460 | 230/460 | 230/h60
Motor Phase and Hz ! 3and 60 | 3 and 60 {3 and 60 3 and 60
Motor Max RPM — 1800 1800 1800 __1800
IMotor !'z. of Speeds Single Single | Single | Single
Drive Type - - ‘V-belt V-belt | V-belt ' V-belt
Cooling, Ent Air, DEP 87.8 87.8 82,7 82,7
Cooling, Ent Air, WBF - __65.4 65.4 63,9 63,9
Cooling, Max Lvg Air, DEF 50.8 5C.8 [ 50.94 | /50,9
Cooling, Max Lvg Air, WEF 49.0 1 19.0 b0/ | \k9,0 )
[Cooling, Min Sens, BIUH 1.435,000 |1.5435,000 715,000 | 715.508. >
Cooling, Min Tot, BTUH 1,720,000 |1,720,00C | 890,000 | 890,000 =5
Evap Water Ent Temp, F Lo 4o b2 6
Evap Water Ivg Temp, F 50 50 52 52
Evap Water, GPM - 345 345 180 180 pria §
Humiaifier, Lb Steam/Hr. 200 — 200 100 100 (&
Filters Yes Yes Yes Yes E,::
Mixing Box and Dampers Yes Yes _Yes: 4 Yes . - <L |
Unit Mounting Position _ Horizontal|Horizontal| Horizont Horizontal . s
Fan Discherge Direction Top Top Top Tep |- EE’
. [Max Total Fan BHP 63 63 hi.s L1.5 16
Max 'an RPM : 1600- 1600 - 2070 2050 ' - LI..
Unit Air Return Location: Front . Front Front | Front '?l =
Max Casing Height 12'-0" 12'-0" 1.9'-0" 9'-0" | =
Max Casing Width 15'-0" .| 15'-0" 10'-6" 10'-6" ] o
Max Casing Length 15'-6" | 15'-6" 13'-6" 13'-6"
Hand of Coll Connections Left - Right. . Left Right
Coil Max P4 Ft of Water 10 10 .10 . 10
Motor Mounting Position Left - Right Left ‘1 Right -
Resilient Base. __None None None  None
Seismic Reguirements _ Yes Yes Yes - Yes
Seismic location EL 755.0 | EL 755.0 | E1 692.0 J El 692.0
‘JQuality Assurance Required " Yes Yes .| Yes Yes
Requisition No. _ 83153 ~ 83153 83119 83119
Schedule No. - - - C -
Ttem Vo, 3 L 3 4
Remarks . '
. _ (FACE AND
AR OUT BrPASS - . o o
%_ ' HEIGHT _ALL FEATURES
e (FIUTERS MECHANICAL
o 1 h HEATING, VENTILATING, & AIR COND
TR rer] | \ oo | ks [P AIR HANDLING UNITS
0 1 ! v s e e .
i O v kY |V RS R TOTERR PR
Y7 77 Pk ) %q ~ Ay ' TENNESSEE VALLEY AUTHORITY. 1
ol CNGRM. ... ] - - _ : DIVINOM 07 ENGINEER:NG DEVN
=oBad | oo Y 1T i) - DR k). DO sl R i,
I I - N - ANOAVILLE ~7-74155[M TA373-1 JR2 "
— )




CALCID___EAM-LCP-072489 £/l

NTTACHMENT___L. sy _2eed
Thermostatic Expansion Valve A
7
Solenoid ‘ a Ayl - -
Valve A TR0 At G ~
’ - ' ‘
A\ TR
- L
B
Solenoid
_Vhlve B
Notes: _ _
1. Coil shall be designed for row control with the first set of rows cooling

approximately 66% of total capacity and second set cooling 3&% of total capacity.

2. Sizing of thermostatic expansion valve, distributor, and feeder lines shall be
as follows:

_(A) TEV and Distributors A and B shall each feed approximately 32% of coil

total load. M-' _
- 'B) - TEV and Distribufors C and D shall each feed approximately 16% of coil Ro -
total load, - :
3. TVA shall control the coll cooling capacity as follows:
~ System | Position of Solenoid |- Position of Solenoid
. Capacity- ) Valve A ] Valve B
6;2 ] Open ' Qpen.
35¢__ Qnen Clased
1% Closed Open
1 i : Closegl ] . Clased
' ' ALL FEATURES
 MECHANICAL
_ HEATING, VENTILATING, % AIR COND
- . . _ ] . AIR HANDLING UNITS
O S S A : :
_ F jofempprlev e _ _ [ WATTS BAR NUCLEAR PLANT
oy E TENNESSEE VALLEY AUTHOR
: . P TTED 1
i g, A0y |2M i,

wnoavire  J12-11-73 82 I !hZA;72-2FD'
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o | | | ATTACHMENT___ C STET _3agd
7
r
AXIAL-FIOW FANS
Pressuriz- Turbine [Ailr Emergency |Emergency
ing _ Building |Return Alr Pressuri-
' Exhaust Cleanup zation
Mark No.  WIA37L T K3 3 o B B8
Humber required. 2 36 LY 2 2
Location Control Turbine Reactor Control ontrol
Location, drawing 47wW930-3 [L7W910-3 fL7W915-5 [L7W930-3 [47TW930-3
| Fan type Vaneaxial | Propellet |Vaneaxisl |Vaneaxial {Vaneaxiel
| Minimum capacity, ofm 8200 11,520 40 ,000* 4,000 200
Static pressure, inches water | .75 0.25 Varies» 6.5 .375
| Maximum rpm 1300 500 | 1800 200 3550
Maximum wheel diameter 27" LT SL 18" [\ Ve
| AMCA arrengement ' i - A ' {Ro
Motor type : TEAQ Dripproof |TEAQ “TEAQ TEAQ J LY
Motor, single or two speed Single Single Single - Single Single ~2
Motor, volts 230/460 . |230/860 [L60 230/460 __ P30/L60 3,
Motor, phase and Hz 3/60 13 and 60 and 60**3760 3/60
| Motor, maximum rom - 1500 1800 1800 _  [1800 ' 3500
| Drive type ' Direct V-Belt Direct Direct Direct
| outlet cone None Yes Yes None None
] Inlet cone None - None None None
- __Inht_h_e]l with guard None - .| None None None
o fan guard - T- None None
- nj rector of eirflow Horizontal] Horizontal{ Vert-DN Horizontal|Horizontal
- tion - - - -
Seismie Component ' Device Device Device Device .
| Seismic ¢levatlion - | EL 76B'-7" ] - 745.0 _|EL 769'-0" |EL 771 -8
Requisition No. . . ] 8318L. 83184 83165* 8318k 8318l
Item No. . -~ |28 31 1 129 30
- Schedule No. V'l VI I \'s Y
Remarks: : QA : MIG, PaneljQA QA " ]QA
' : MAX L9" -
RSSTURN VY R I |1 1
" Note: Mark Numbers 3, I and 5 not used.
Fan Gua.rd\’
- ' *See specification 2478, paragraph
12 for operating conditions.
PROPELLER FANS  Gut1et or
Inlet. Inlet Cone '
C ) ALL FEATURES
MECHANICAL
. HEATING, VENTILATING, & AIR COND
- , ~ ’AXIAL-FIOW FANS
t WATTS BAR NUCLEAR PLANT
Mounting Legs T eea 68 &’.ﬁ‘.‘.fl.:“.!.:"‘f"

TUBE OR VANEAXTAL FANS
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HEATING, VENTILATING, & AIR COND
CENTRIFUGAL FANS .

TENNESSEE VALLEY AUTHORITY

ATTACHMENT, C szt _Ford
CENTRIFUGAL FANS
Toilet Battery
and Room
Locker Exhaust
Room C-B
. Exnaust
Mark No. _b7a370- 6 7
[ Fumber required . 1 1
Location building Control Control
L7w930-3, M T7wW930-1
| Minion capacity, cfm 1200 2200
[Static preagure, inches water |0.625 2425
r&nmmmmm;_m 1500 1750
| Maxirum xpm 1500 1900 :
| Blade curve : Backward | Backward B
| Injet and width Single Single L 5
[AMCA ars:agement. 10 % or 10 =z
Rotation- CW-UB CCW-UB C
| Motor location - - =
| Sides minimge geuge - - o
Scroll minimum gange - - F ) e H
[Class No. - I I cef b= g
rmuxn : Dripproof | Dripproof a ﬁ .
Motor, single or two speed Single Single PRE
Motor, volts ' “230/460 230%&60 182
[ Motor, phase and Hz and 60 |3 and 60 163
naxioum rpm, 1800 11800 Le.
) - - | B
e E
Mmotor - -
‘ et tion - -
]Inlet guard None None
Belt [ Yes Yes
Resilient base None . |None
Split housing - -
| Seismic campopent _ . | Assembly | Assembly
Location for seismiec, elevatiory 755.0 692,0
[ SCSme—Lode : I(L) X
Requisition Fo. 8318k 83184
Schedule Ko, I I
| Ttem No. [ 7
Remarks: QA QA
Note: Mark mumbers 8 through 45 not used. :
ALL FEATURES.
MECHANICAL

DIVIBION OF TNGINETIRING DESIN
B TYED

Bul| TV Lo A

awonviag /-3 /JO5IM] | LTA3TO-

NONS Shearam A3 SOV TR
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- Heat Gams for

hick Walls and

Simple

xternal weiis ané
suiidings zan neat through
convec:ion from outside air as

we]| as by reciation from the sun.

This heat iz transierred to the
puiiding interior oy conguction

‘snrough the walis, which aisc aiter-

nsteiv store and .-eiease heat. Thus,
he process is very compiex. To en-
adie design ca "'xauons with com-
oaerelive ease. the 1929 ASHRAZ
Hcocndbook of Funcementels,
Chepter 25, orovides the following
procedure, which is used through-

- out the industry. Hea: gain is cal-

culated by the following formula:

g= L4771

wnere

(1)

¢ =heatgainec by the room,

Brun

A =suriace area of wall or
roof, sq it

CLTD = cooling loac tempera-
ture difference, F

{ = overall heat-transfer
coefficient, Btuh per sq
fuperdeg &

Vaiues of CLTD for a variety of

roofs of

—

; By M. MOHAMMED SHAH,
;  Senior Engineer,

i

CALCID_E//7-LLP-072 Y57

ATTACHMENT___ 2

GHEET Joc2Z_

wal! anc roof constructions used in
commercial bulidings have been
listed in the ASHRAZ Handbook.
These are limited to about 1 §%

_ tnick concrete walls and 6 in. thick

concrete roofs. Whiie this range is
guite adeguate for commercie!
ouiidings, much heavier consiruc-
tion is usec in some DU For
exampie, external welis in nucieer
power piants are ivpicaliy more
tnan 2 {1 thick concrete and roofs
are 1 f2 or more thick concrete. For
such constructions. no guicance is
provided by the ASHRAZL Hend-
book. My research hes resultec in e

‘.l’l‘.f‘AE~

“Driefiv

00f§

calculation method exiznds ASHAA
mathogology ic haaviar CoNsruciions

mpie caicuiation 1nar
extends the ASHRAZ me:d
0gy 10 such heavy const:

This :rOC°dure an

procedure
meHt0ss

cadll

~ ‘o
CLidnE.

lf.S aaw:

-

ase

Research

The one-dimensione rznsien:
neal conduction eguation wa:i nu-
:::erice_lv solved for soiid concrets
walls 1.5 10 4 f: thick and solid eon-
crete roofs ! to 2 ft thick. wizn enc
without external insulation. Tae
air on one side of the wali/roof was
considerec to be at a constan: 1em-
perature; this temperature was ~%

"Tatvle 4—Summary of some typiul calcuiations Gone for mr'mmng LTD for thick

mwumm
Bt per
1 Calctatad
per deg f am.f Masn
Roof 78 108 40 3382 22 282 AL
Roof 78 108 40 340 45 22 A0
Roaf 78 108 40 432 152 25 A0
Roct 7B OL08 40 U5 WUl B3I A0
Root 78108 40 NATIE. B3 8D
Wat 108 40 260 WFTW2 20
Wl - 14 050 L0 1O -6F o4 10
oW 104 146 40 128°788HL3- 1LO
oWl B, L0640 23R AT 2l
Vb mﬂo m us- --*"-mr'-*“

= 72.4

THIS Prve A0 By REV. /2_' |

i

_ EZ Linden Associates, Inc.,
. ] Darien, Conn. .
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Heat gain calculations

CALCID EP/?/'LC’«O'

O072Y87

ATUACHMENT__D

GHEET Z=22

Table 2—Calculated CCTD for dark horizontal roots.

i+ XA

Roof mh‘ ..'.' rb..hﬂl-ib I-‘s

Concrete nsuaton

thickness,  thictness, _ Sotar tane, v _
n S n 1 2 3 4 5 § 7 & 9 1011 12 12 14 15 16 17 13 19 20 21 22 23 24
12 2 33 033 32 031 31 30 20 28 16 26 25 25 24 25 26 27 28 29 .31 31 3T M U M
12 l 33 032031 30 28 27 % 2% M4 M 73 M4 04 5 027 29 31 32 34 35 35 35 3¢
12 0 36 34 31 28 25 22 20 18 !5 IS 16 17 20 23 27 31 36 39 42 43 44 43 41 ¢
18 9 3/ 35 34 34 33 32 030 20 2% 27 028 25 24 24 24 2% 26727 29 30 32 33 4 4
24 ] 30 30 31 31 31 31 3t 31 31 3 0 W29 W@ W 27027 1728 28 28 28N

or 104 F in various runs, thus simu-
lating design room temperatures.
The. air.on the other side of the
wall/roof was at :he sol-air temper-
atures listed in Table 1 of the ASH-
anchook anc thus varied
with time. In some runs. higher sol-
air temperatures were also used. [n-
side and outside air film heat-
ransfer coefficients were varied in
the range that may be expected in
practice. The heat transfer red from
the wall to the room air was calcu-

“lated at each instant; the CLTD at

each instant was then calculated
‘using Equation 1. Computer runs
‘were continued until calculated
.CLTDs were repeated in 24-hr cy-
tc‘as

[n Table I, a sumnan of some
wypical calculations for walls and
-00fs is presented. The mean sol-air
temperatures and mean CLTDs are

" 94.hr mean values. h; and A, are in-

side and outside air fiim heat-
transfer coefficients, respectively.
[n Table 2, the calculated
CLTDs for various horizontal roofs
re listed. All of these are for dark
roofs and the sol-air temperatures
listed in Table 1 in the ASHRAE
Handbook. Note that all CLTDs
listed in the Handbook for various
roofs and walls were also calculated
using the sol-air temperatures from
this source: .
All calculations were done for

Heavyweight concrete of 140 1b per

cu ft density. The insulation con-

" sidered had a density of 15 1b per cu

ft, thermal conductivity of 0.024
Btuh per ft per deg F, and specific
heat.of 0.17 Btu per b per deg F.

Results -

The results listed in Table 1
showt._hat.

where

Mean CLTD = Mean
Tw= T, (2)

T.a = sol-air
lemperature
7. = room air _
temperature

Thus, the 24-hr mean heat zzin
¢an de calculated with Zquation 1
using the mean CLTD from Equa-
tion2. :

Study of Taoie 1
for walls 2 ft thick or thicker, the
extreme values of CLTD do not dif-
fer much from the mean CLTD\
given by Equauon 2. It should be
realized that due to the large ther-
mal lag of these walls. these hugn
CLTDs will be reachec only if the
sol-air temperatures remain at the

peak values for more than one day. .
This will occur only rarely. Hence,
the mean CLTD from Equation 2
will generally be the maxzimum ;
. ! SERAR a d i

the ASERAR Handbook /

9and 31in

CLTD.
Footnote 4 of Tables 29
the ASHRAE Han.doooh list

CLTD values 0 be used for rocfs

and walls with additional in-
sulation, which takes them beyond
the range of those tables. Study of
those listed CLTD values show
that they are exactly in accordance
with Equation 2. Thus, the present

research has shown that the calcu-

lation method given by ASHRAE
for hghtwexgnt thickly insulated
walls/roofs is also applicable to
heavyweight walls/roofs, with or
without insuiation.

Table 1 elso shows that very

large changes in the inside and out-’

side film heat-transfer coefficients
have comparatively small influence
on the CLTD. It also shows agree-
ment with the ASHRAE method
for correcting for variations of

also shows unatg 29; NW, 17 (letzers represent wail

room temperature and outsice aj:- |
temperatures. !

Calculation procedure S
For heavyweigat concrete wails '2\ 1
ft thick or thicker. with or withou: £ ‘
insulation. use the following "uz- i
correczed” CLTDs (in accordance /.
with Footnote + of Tanie 31 in :. a
ASHRAE Hancdbook:: N. 1i: NE
1T E. 22, SE; 21,8, 17, SW 2L \N

orientation, numbers are CLTDs).
These CLTDs are to be adjusiec
for color, latitude, room tempera-
ture, and outside air temperature
7as described in Footaote 2 of tha:
\.,ame — =<
“For—ie norizontal roof construc-
sions listed in Tabie 2. odtain
L7TD and then adjust it for coior.
latitude. room temperature., anc
outside air .emperau. e as de-
scrived in Footnote 2 of Tabie 20 iz ;

\./\'._/\ N IS

For horizontal, unmsulatec'- c0CIs
thicker than 2 {t and insu'atef"
roofs more than 1.5 ft thick. use 28

-F as the uncorrected CL7TJ
(according to Footnote 4 of Tatie
29) and then correct it accorcing o

Footnote 2 of that table.

. Conclusion
The calculation procedurs given
for heavy walls and roofs was ce-
- rived from coraputerized solutions
of the governing heat-transiz:
equation and is in agreement wilh
‘ASHRAE's recommended pro-
cedure for lightweight wails anc
roofs with thick insulation. [ts use
will result in simple, reiiable calcu-
lations, eliminating the need for
guesswork and conservatism,
which had to be resorted to until
now. o Q

e

THUS PHtE AADED BY Rew: /2




