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Reason for CCN:

The reasons for the CCN are:

1. -To incorporate resolution responses to Science Applications -
International Corporation (SAIC) Technical Evaluation Report (TER);
Reference # 6.4.

2. Program which has been used in revision 1 has limitation (for one type-
of material heat sink), but the PCFLUD Program has the capability to
handle different types of heat sink construction materials.

!. The temperature rise analysis performed for the following: .

1. ESF Switchgear Room 302A
2. Distribution Room 3108
3. Computer Room 232.
4. Control Room Cabinet Area 229 b~5. Control Room (228 and 240)

~

However, the temperature rise analysis for the AFW Pump Room was
accepted by the NRC. Therefore temperature rise for this room was not-
revised.

-
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1.0 Purpose

1.1 Puroose/Backoround

1.1.2 Purpose:

The purpose of this calculation is to determine the temperature rise'in _-

the following) Dominate Areas of Concern (DACs) during Unit 2 StationBlackout (SB0 :

A. Coping Duration of four hours were used for the following areas - |

(Ref. # 6.19):

Switchgear Room (Room #302A), Unit 2
Computer Room (Room #232), Unit 2

.

Distribution Room (Room #310B), Unit 2
Control Room Cabinet Area (Room #229), Unit 2

B. Coping Duration of one hour was used for the following areas
(seeassumption3.12):

Control Room Area (Rooms #228 and #240), Unit 2
. 1

1.1.3 Affected Documents:

The results of this calculation partially supersedes results of the
Station Blackout calculation M-73-116, Revision 1. However, temperature
rise analysis for the AFW-Pump Room was ' accepted by the NRC.. Therefore,
the data for the AFW Pump Room from Revision 1 will be used as valid
information.

,

1.1.4 Backcround
,

-Southern California Edison (SCE) provided the Station Blackout
submittal to the U. S. Nuclear Regulatory Commission--(NRC). Thei

-submittal was reviewed by the NRC. Staff and Science ~ Application - ;
International Corporation ~(SAIC) under contract with the NRC. As a i

-

result of the review, the NRC; issued a Technical Evaluation _ Report-(TER) i

SAIC-91/1252 to SCE in a letter dated February 6, 1992.
,

:

t

The.TER identified several concerns with regards to the Methodology and:
''

Assumptions used in Station Blackout Calculation:M73-116,|Rev. 1. In
; . summary,-the TER recommended the licensee to reassess the temperature'

rise analyses for all control building rooms containing Station Blackout-
L (SBO)_ equipment. The areas that require temperature rise reanalysis are:

the Switchgear Room, Distribution Room, Computer Room, Control Room, andi_

Control Room Cabinet Area.
,

..
1

.-

;
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2.0 Results/ Conclusions ar/ Recomendatio_qi
'

2.1 Results:

ROOM AMBIENT TEMPERATURES AFTER STATION BLACK 0UT

c-

R00H NAME Normal room VOLUME ROOM TEMP. -ROOM TEMP.
temperature (ft^3) AFTER 1 Hr. AFTER 4
period to SB0 ( F) Hr.

SB0 SB0(*F)
(* F)

SWITCHGEAR ROOM 302A 95 24218.0 N/A 96.788

DISTRIBUTION ROOM 310B 95 4370.0 N/A 123.777

COMPUTER ROOM 232 72 17380.0 N/A 112.223

CONTROL ROOM CABINET 75 57092.0 N/A 105.281'

AREA (ROOM 229) .

CONTROL ROOM 75 24840.0 108.103 N/A !- '

(ROOMS #228-& #240) -

2.2 Conclusion: '

Based upon result analyses, the four Distribution Rooms (310-A, B, C, and
D) are the only rooms that are expected to have a temperature in exess of
120 F(Room 310-8 is one of the four similar rooms which have
approximatelythesameheatloadandconfiguration).

,

_ . _ - - . - . . - - . _ . - . _ - - -
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2.3 Recommendations:
!

2.3.1 To reduce the temperature in the Distribution Rooms (310-A, 310-B, 310-C, i
and 3100) the actions should be taken'as follows: (1) all Distribution
room doors should be opened 30 minutes after SB0 and temporary
ventilation (min. 800 cfm capacity-for each room) should be started to-
maintain Distribution Room temperature under 120 *F or (2) manually -

start ESF Switchgear Emergency A/C units one hour after SB0 with chilled
water as heat sink.

.

2.3.2 Open control room cabinet doors after 30 minutes of SB0 (Ref, f
6.19)

2.3.3 The results of this analyses have no effect on Technical Specification
of Surveillance Procedures.

2.3.4 Revise Administrative Procedures to maintain the normal temperature in
each DAC at or below the values used in Section 4.1. (Ref. 6.22)
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3.0 Assumotions:
,

3.1 All plant equipment are in their normal operating conditions prior
to station blackout.

3.2 The initial temperature in each DAC and the initial temperature of
the rooms (areas) surrounding tha DAC is assumed to-be equal to the
maximum design / ambient temperature during nonnal plant operation.-

Also, if the nonnal design temperature of the adjacent room is
different from the normal design temperature of DAC at SB0
initiation, the initial surface temperature of the common wall
facing the DAC is the arithmetic average temperature of the two
rooms.

I - t

The effect of increased temperatures in the rooms above and.below
the DACs was not considered because the Auxiliary Building floors
are composed of approximately-12 inches of concrete on a metal deck.
Since concrete is capable of storing large amounts of heat,. the~ heat '
generated in the room below the DAC will be stored in the concrete A
rather than transferred to the DAC. Q-

3.3 At SB0 initiation, all AC powered heat sources on the' blacked out
unit, such as switchgear, electrical equipment and lighting in the
rooms, are deenergized. The batteries in the ESF Battery Room

i provide emergency DC power to the equipment in the Distribution
Room. However, the batteries produce-negl_igible heat so it is
conservatively assumed that the battery room _ temperature remainse

constant.

3.4 There _are four Distribution and two Switchgear rooms, with same
physical arrangements. One room from each-group was analyzed as
representative of the rest (Distribution Room #310B and Switch
Room #302A were analyzed as the rooms with highest heat load) gear.

y 3.5 The temperature'in the adjacent Distribution Rooms #310A'and 310C is
'

expected to increase at the same rate as in Distribution: Room-#310B
because'the heat loads'are approximately the same.. Consequently,

.the=partitionsLwhich separate the distribution rooms are not-

considered as heat sinks. Also this assumption applies:to the
partitions separating:(1) Control Room #228 and Cabinet Areas
#22//228, and (2) Computer Room #232 and Control Room Cabinet Area-
#229. The analysis also assumes that the temperatures in the areas

|: above the Distribution room (Corridor and Health Physics Area)
remain constant through the 580 coping duration because their heat
loads (i. e emergency lights and a small number of computers) are
negligible,

i

,
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3.0~ Assumptions (continued):

3.6 The maximum design temperature of the rooms directly above the
Control Room Area is 95'F. However, because the suspended ceiling
above the Control Room Area is being used as a supply air plenum
(design supply air temperature discharged _to the plenum with low
turbulence is 54*F-(Ref 6.23)), it is assumed that the ceiling
temperature is initially 75'F. It should be noted that 75'F is
the maximum design temperature in the Control Room Area #228
during normal plant operation.

3.7 Heat is transferred in the room by convection and conduction only.
.

3.8 Heat transfer is in one direction only.
'

3.9 The doors are the same temperature as the walls. This is
conservative because the door will likely have a lower temperature
resistance than the wall.

3.10 Only the walls, ceiling, and room air are considered as a heat-
sink in heat transfer analyzes,

b3.11 Heat loads-from personnel and emergency lights are negli ible for3 .

all rooms except the Control Room Area.
.

3.12 The emergency chillers are aligned to the Unit experiencing _
blackout and it will take one hour for operator action to switch
the emergency chillers ESF buses from one Unit to the other by
using available-Kirk-Key locks and realigning CCW valves from the-
Train A chillers a the Train B chillers or visa versa.- -

-Therefore, the Control Room will only have a one hour Station
_

Blackout coping duration. (Ref. 6.21)
.

3.13 Station Blackout will only occur at one Unit with the other Unit *

having at least one Diesel Generator.available and running, i
Although, this calculation considers Unit 2 as the unit

,

experiencing SB0 and Unit 3 as the Mode 3 Unit, it bounds the !

-opposite configuration. The basis for this assumption is that the !
areas / rooms addressed by this calculation for' Unit 2 are the same
for the Un!t-3. The Unit 3 areas / rooms are adjacent to Unit 2 with.
si.,ilar equipment.((ESF & DC equipment) systems on the same
elevation is a mirror image (ref 6.7).)

1
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3.0 Assumptions (continued):

3.14 Rear sides of the Control Room control panels face the Control
Room Cabinet /,rea. Therefore, for Control Room Cabinet Area heat-
transfer analysis it was conservatively assumed that 50% of.the
heat loss from Control Room panels is dissipated to the. Control
Room Cabinet Area.

3.15 For Control Room Area (Room 228) heat transfer analysis it-was
conservatively assumed.that 100% of the heat loss from control
panels is dissipated to the Control Room Area.

3.16 The air gap between composite plaster wall is assumed to be 3.5
inches (the smallest air gap is four i..ches). This assumption is
conservative because it will resulted in the smaller thermal
conductivity of air and the higher rcom temperature.

t

3.17 All DAC room volumes are equal to that calculated in the-
.

.

Revision 0 of the subject calculation, because the rooms physical
layout has not changed since the Rev. O issue.

3.18 The thermal conductivity of the air is equal to:
2h,,,=1.47 Btu /hr-f t .of (Ref.6.10) . This value is conservatively -

used for all rooms and all heat sinks including ceiling. The
technical justification for this assumption is provided in
Appendices.

,
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4.0 Desian Input

4.1 Normal Ooeratina Desian Temperatures Aret(Ref. # 6.21)
-,

4.1.1 Distribution Rooms El. 50 ft. 95'F Ref, f 6.3)
4.1.2 ESF Switchgear Rooms, El. 50 ft. 95'F Ref, f 6.3)
4.1.3 Computer Rooms El. 30 ft. 72'F Ref, f 6.23) -

4.1.4 Control Room Cabinet Area 75 F Ref.f_6.3) .

4.1.5 Control Room Area (Rooms 228&240) 75'F Ref, f 6.3

4.2 Station blackout coping time for all Rooms.above except Control Room Area
is four hours (Ref. # 6.19).

4.3
Station blackout cop)ing time for Control Room Area is one hour(see assumption 3.12 .

4.4 Rooms Heat Load are:

4.4.1 Distribution Room 310B, El. 50 ft. 5.76 kW (R?f. # 6.7)
4.4.2 Switchgear Room 302A, El. 50 ft. 1.92 kW (Ref.#6.7)_
4.4.3 Computer Room 232,,El. 30 ft. 27.94 kW (Ref. # 6.7)
4.4.4 Control Room Cabinet Area 229 El. 30 ft. 51,67 kW (Ref.#6.7)
4.4.5 Control Room 228 El. 30 ft. -38.89 kW (Ref. # 6.7)-
4.4.6 Work Area Room 240 E1. 30 ft. 13.25 kW- (Ref.#6.7)-

,

4.5.1 Heat per person in Control Area 400,0 BTV/hr(Ref # 6.11)

4.5.2 Total occupancy in Control Room Area 11
The number of operators -(nine plus~ 25%) is -based on the Minimum Shift Crew
Com)osition (Technical Specification, Table 6.2-1) with Unit 2 and Unit 3-
boti normally operating. This is the plant o)erating condition postulatedL

at the 500 initiation. Per the referenced ta)le, Control Room. occupancy
consists of one Shift Supervisor, one Senior Reactor 0)erator, three
Reactor Operators, three Auxiliary Operators and one Slift Technical

| Advisor. Two people were added to account for per:.onnel such as Nuclear d

- Plant Operators and TSC personnel who may intermittently gain access to-
the Control Room. Because-Units _2 & 3 are sharing a common Control Room, "

SCE's license was approved with one less Shift Su)ervisor, Senior Reactor-
L Operator and Reactor Operator /Auxil:ary Operator tlan two individual:

reactor units operating with a dedicated Control Room each.

- - - .- .-. -_ . - - _ - - - - . - - _ . - - . .
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4.0)DesionInout(continued)
4.6) Properties of Constriction Material Components:

Plaster Properties
.

3p = 51.0 lbm/ft (Ref.#6.17)
Cp = 0.74 BTV/(lbw'F) (Ref.#6.17)
K = 0.25 BTU /(hr-ft*F) (Ref.#6.17).

'
1

Concrete Propertieg,
3p,= 143.6 lbm/ft (Ref. # 6.6)

Cpe= 0.21 BTU /(lbm*F) (Ref # 6.6)
~

Ke=-1.04 BTU /(hr-ft*F) (Ref,f6.2)

Insulation Properties

3p,= 36.0 lbm/ft (Ref. # 6.11)
CP,= 0.20 BTU /(Ibm *F) (Ref.#6.11)
K,= 0.092 BTV/(hr-ft*F) (Ref.#6.11)

- Air Properties

3p = 0.07 15m/ft (Ref.#6.2)'
C, = -- 0. 2 4 BTU /(Ibm *F) (Ref.#6.2)
K = 1.24 BTU /hr-ft F(for 3.5-inches and at 90*F) (seesection8.8)
R =.0.85 ft'-F-hr/ BTU (for _3.5 inches and at. 90'F) (Ref.-f.6.2)
h = 1.47 -BTU /hr-ft' F ~(see.section9)
R = 0.81 f tr_.F-hr/ BTU (for 3.5- inches and-at 95 F) (seesection8.8) _

l-

p

-. - = .- .. ._ .
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5.0 Methodoloav

Since normal ventilation is not available during station blackout (SB0),
equipment needed to achieve and maintain safe shutdown in a blackout may be
subject to elevated temperatures. Loss of ventilation concerns are thus limited

_to rooms housing these equipment. These rooms are labeled Dominant Areas of
-

Concern (DAC) and are limited to areas that will have significant heat loads in '

SB0, and also contain safe shutdown equipment.

' he temperature rise analyses were perfcrmed for the following DAC: ''

i

1. Switchgear Room 302A
[2. Distribution Room 310B

3. Computer Room 232
4. Control Room Cabinet Area 229 -

5. Control Room (228 and 240)

The Control Room Cabinet Areas foc the Units 2 and 3 are separated by a common
open passway and heat generated in the Unit 3 Cabinet Area may affect the
temperature rise in the Unit 2 dabinet Area. Also heat generated in the Cable
Riser Gallery Unit 3 (#224) during SB0 may affect the adjacent Unit 3 Control

g

Room Cabinet Area. Therefore, the temperature rise analyses were performed for ~gthese areas to evaluate overall impact of the heat generated in these rooms on
the temperature rise in the Unit 2 Control Room and Control Roam Cabinet Area.

,

The PCFLUD Program developed by BECHTEL CORP was used for the heat transfer
analysis to calculate the ambient room temperature following loss of
ver.tilation.

Prior to utilizing PCFLUD, a uni ue input data file was prepared which
describes the actual DAC area ph sical geometry and thermodynamic conditions.
The electrical heat load for eac DAC area was calculated in Ref. # 6.7 and
used as input. Also Thermal Conductivity (K) for air at 95 F(see section # 8.8)

As a result of drawing reviews (Ref. # 6.8)-and walkdowns, the walls, ceiling,
floor, cabinets, carle trays ductwork, and hangers were identified as the heat
sinks. However NUMARC 87-00 (Ref. # 6.18) recommends that only the walls and
ceiling be considered in the heat transfer analyses. Therefore the NUMARC
recommendaticn was utilized.

-

Heat transfer by convection, conduction, and heat storage in the walls and-
ceiling were considered in this analysis.

Due to the fact that the subject program analyzed each heat sink as a uniform
material, the physicG properties for the plaster wall (which consists of two
plaster boards and an air gap were input into the program as the combined
effective physical property for this wall.

|

|

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ _ - - .
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The plaster wall ef fective values for the thennal conductivity, density and
specific heat capacity (Ke, Pe, Cpe) were calculated as follows:

M +M + M, + . . . Total Mass1 2, ,

V, + V2 3
+V + . . . . Total Volume

Where,

M = V X p23 3

V X p2M =
a 2

= V X p3M3 3

V =A XCi 1 1

V =A XC2 2 2

V =A XC3 3 3

A=A =A =A Constant=
1 2 3

V, p 1 + V P +V p,....2 2 3,

V + V + V +1 2 3 ....

I

|
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p, , A X C1 1 X P1 +A XC X p2 + A, X C, X p , + . . . .2 2

A xC +A XC +A X C, + . . . .1 1 2 2 3

A X (t X p11 t, X p2 t, X p , + . . .+ +

AX(C + C, + C +
1 3 ....

(C X p1 + C X p3)+ C X p22 2 3e=
c+C +C + . . . .1 2 3

CT = c + C +C +
1 2 3 -

A
..

X p1 +t X p2 * C, X p3C +
Fu, -

1 2 -

CT

X V X Cp1 + p2 V X Cp2 + p, X V, X Cp, + . . .p1 1 2,

p1 XV + p2 XV +p, V3 ....+
1 2

p1 XA X c X Cp1 + p2 XA X t, X Cp2 + p , X A, X t, X Cp, + . . . .1 1 2Cpe =
p1 A Xt + p2 XA XC + p, X A, X C3 ....+

1 1 2 2

A X (p1 XC X Cp1 + p2 XC X Cp2 + p , X C, X Cp, + . . . .1 2cyg ,
A X (p1 XC +1 p2 XC2 +p3 X C,+ ....

4

p1 XC X Cpt X c X Cp2+ p , X c, X Cp, + . . . .1 p2 +
2Cpe ,

p1 XC + p2 XC + p3 Xc+....1 2 3

!

_ _ _ _ _ _ -
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X ( Tl - TO)=

X ( Ti - T ) X (T -T) X ( T, - TO)= = =
1 1 2, ,

Ui X AT1 = Uo X ATO=

1Uo =
+ + + . . . .

1 xeUo . .
AX AX AX AX1 2 3 r. . .' ''K K K1 2 3

!
AX l

AX 4X AX !;1 . . .2 3
''''K K K1 2

W
The LOTUS 123 print-graph program was used to develop graphs of temperature
response during SB0 for each DAC.

The Mathcad Program was used for the Section 8 calculations.

- _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _
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6.0 References

6.1 (Delete)
6.2 Cooling and Heating Load Calculation Manual. ASHRAE GRP158

6.3 Calculation #M-73-10 Rev. O, HVAC Aux. Bldg. General Data.

6.4 Reference letter from R. M. Rosenblum to NRC dated June 11, 1992;
Subject: Docket Nos. 50-361 and 50-362 Response to Unit 2/3 SB0 Safety
Evaluation Report.

6.5 (Delete)
6.6 Calculation #M-74-1 Rev. 2, Radwaste Area Normal Cooling system - Heat

load Calculation. -

6.7 Calculation #E4C-105 Revision 0.

6.8 Drawings for SONGS Units 2 & 3.

6.8.1 10101-27, Aux. Bldg Control Area Flr. Plan Elevation 30.
6.8.2 10102-12, Aux. Bldg. Control Area Fir. Plan Elevation 50,
6.8.3 10119-26, Aux. Bldg. Finish Schedule.
6.8.4 10114-9, Aux. Bldg. Control and Radwaste area.
6.8.5 10121-39, Aux. Bldg. Door Schedule.
6.8.6 10132-13, Aux. Bldg. Miscellaneous Details.
6.8.7 25131-5, Aux. Bldg. Control Area, Conc. Section & Detai?s.
6.8.8 53000-13, Aux. Bldg. Main Control Room Panel Arrangement.

6.9 Fundamentals of Heat and Mass Transfer. Frank P. Incropera and David
De Witt - 2 Edition.g

6.10 ASHRAE Handbook - Fundamentals 1985.

6.11 ASHRAE Handbook - Equipment 1988.

6.12 National Gypsum Construction Guide 92 Edition.

6.13 Heat Transfer 5th Edition by J. P. Holman.

6.14 Principles of Heat Transfer 5th Edition 1986, by Frank Kreith & Mark S.
Bohn.

6.15 ACI Manual of Concrete Practice Part 3,1989.

6.16 Mechanical Engineering for Professional Engineering Examinations, 4th
Edition by John D. Constance.
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6.0 References (continuedl-

6.17 Heat Transfer by Shao Ti Hsu, 1st Edition 1963.

6.18 NUMARC 87-b. Guidelines and Technical bases for NUMARC initiatives
addressing Sm tion Blackout.

6.19 Document 90051 Rev. O Station' Blackout Analysis, Units 2 & 3.

6.20 Document 0B0-5027-140, revision 0.

6.21 Ref. Letter from T. Yackle to V. B. Fisher dated 08/2B/92; subject
impact on operating procedures by SONGS 2 and 3 SB0 SER.

6.22 Ref. Letter from George Kalman
06/06/92; subject SONGS, Unit 2(NRI) to Harold B. Ray (SCE) dated

-

and 3 Station Blackout Analysis.

6.23 Calculation M 73-41 Rev.7 Aux. Bldg.-Heat Load calculation.
A
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7.0 Nomenclature

DAC -dominant area of concern
Dwg -drawing

h -surface conductance BTU /hr-ft ,.y2

hr -Room height ft

K -thermal conductivity BTU /hr-ft *F
k, -Effective thermal conductivity BTU /hr-f t *F
L -length along a heat flow Path (Concrete) fte

L, -Length along East Wal's ft

L, -Length along North Wall ft '

L, -length along a heat flow path (Plaster wall) ft

L, -Length along South Wall ft

L, -Length along West Wall ft

L, -LengthalongWall(wherei=1to17) ft

A -area through which heat flows ft'
A, -Area of concrete ft'
A, -Area of ceiling ftc

A, -Area of East wall ft2
A, -Area of plaster ft2
A, -Area of South wall ft'
A -Total Area ft'r

A Area ft'm
A, -Area of West wall ft'
A, -Area of wall or ceiling (where i = 1 to 17) ft2
Cp,,, -specific heat of air at constant pressure BTV/lbm F

4

Cp, -specific heat of Plaster at constant pressure BTU /lbm *F
C -Effective specific heat at constant pressure BTU /lbm F I3

!

I
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7.0 Nomenclature (Continued)

Q -Rate of heat generated / transferred BTU /S or W'

Q, -Total rate heat generated / transformed BTU /S or Kw i

Q -Rate of heat generated / transferred BTV/S or Kw !i

Q, -Rate of heat generated / transferred BTU /S or Kw I

Q cr -Rate of heat generated / transferred BTU /S or Kw2

Q -Rate of heat generated / transferred BTU /S or Kw-3

Q3cr -Rate of heat generated / transferred BTU /S cr W

Q,3cr -Rate of heat generated / transferred BTU /S or W
cr -Control panel
R -Thermal resistance ' F-h r-f t'/ BTU
S -Second time
t -Thickness ft

t,,f Thickness of air ft

t, -Thickness of insulation ft /bi

t, -Thickness of plaster ft

tr -Total thickness ft

U -Heat transfer coefficient BTU /hr-f t' * F
UFHA -Updated Fire Hazards Analysis

UFSAR.-Updated Final Safety Analysis Report
3V -Volume ft

w -Wall
3p -Density lbm/ft
3p, -Effective density lbm/ft

T -Room temperature 'F-i

T, -Surrounding surface temperature 'F
6T=AT -Temperature difference ' *F

AX -Total length increment ft7

AX -Length increment ft

U2 -Area of Unit'2 Control Room fta

. - ~
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Input data summary used for the Switchgear Room 307-A Temperature Rise i
Analysis.

,

|Q = 1.82 BTV/S (Ref.f6.7)
8V = 24,218 ft (seeassumption3.17)'

.

'

Heat X p C? A t Ti
Sink (3TU/hrIft*F) lbm/ft' BTU /IE*F (f t ) (ft) (*F)

t

Plaster 0.508 18.572 0.739 2158.0 0.459 95
t wall- -

West 1.04 143.6 0.21 943.73 2.0- 95
wall -

;

Concrete

ceiling 1.04 143.6 0.21 1561.0 1.0 95 :

Concrete- -

_

Jee data below fo'r reference to above table. /\,
!

! ,

,
.

I

{

t

!

l'
1

|

,

I

r
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CAICULATION FOR SWITCHGEAR ROOM 302-Al UNIT 21
GL t= 49.67 ft (Ref. # 6.8.2) '

GH t= 31.96 ft (Ref. f 6.8.2)
DE t= 38.5 ft (Ref. # 6.8.2)
BC := 11.17 ft (Ref. # 6.8.2)
AB t= 29.63 ft (Ref. # 6.8.2)
CD := 2.33 ft (Ref. f 6.8.2).
hr := 19.0 ft (Ref. f 6.8.4)
Q := 1920 W (Ref. # 6.7)

3.4121
Q t= Q '

3600

Q = 1.82 frIU/S

CALCUIATION OF WALLS AND CEILING AREA:
iAn t= GH hr An = 607.24 ft*2

<

As = GH hr As = 607.24 ft*2

Aa := GL hr Aa = 943.73 ft*2

Av t = GL hr Aw = 943.73 ft*2

Ace = AB DC + CH+DE

3
Ace = 1.561 10

ft*2

NORTH, EAST AND SOUTH WALL ARE P!AS1TR WALIS WITH THE SAME
THICKNESS AND AIR' GAP.

Ap t= 607.24 + 607.24 + 943.73
.

3
Ap = 2.158 10

ft*2
I

MEST WALL AND CEILING ARE CONCRETE
aca an. ems New see

,.
|-
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CAIIU1ATION OF PROPERTIES FOR COMPOSITE WAI1(PIASTER WALL)
tp := 0.0833 ft

(Ref. # 6.8.2)
tair != 0.292 ft

(Ref. # 6.2)
tT t= 2 tp + tair

tT = 0.459 ft

k t= 0.25 m/(hr-ft-T) (Ref. # 6 17)p
. 4

e = 51.0 lba/ft*3 (Ref. # 6.17) ',p

Cp := 0.74
.

m/ (lban-F) (Ref. f 6.17)p

air m/(hr-f t-F) (Seesection8.8) f ,/
k := 1.24 \

'

P *= 0.07 lbe/ft*3 (Ref. f 6.2)air

Cp := 0.24 M/(lha-F) (Ref. # 6.2)
i

'

tT
'

Es :=
.

Ya = 0.508 4

m /(hr-F)2- + ,

k k ,
,

.i p air ._.
*

'2 tp p + 'tair p
'

'

p. air , pe = 18.572 lba/ft*3
.pe = .

tT'2 tp p Cp + 'tair P Cp
'

*

p p, air air ,
.

Cpe t= ,

'2 tp e + 'tair p
'

'

p. air.
.

Cpe = 0.739 M/(lbui-F)
\== = ae.

|
__ _ _ _ - . . . _ . . . . _ - . _ . -,
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SONGS 2 $WifCHGEAR ROOM 302A = $60

0.000
,

+

tom 302A
,

14.7 24218.0 95' O 50 1.00
0.0000 0.0000 0.0000 1 0 i

:0.0000 1.62
+

2V600 1.51
aE0r' I

0.0000 0.0000 ;

EOF
i0 0 000.00 000.00 000.00 000.00 000.00 1

GEOF '

O 000.00 000.00 060.00 000.00 1 I
"Mof

aEOF
.

-|
0.0000 0.0000 0.0000 I

1.e20 0.0000 0.0000 i.

aEOF +
i.

.!
1 1.00 *

Stof 'I
.

0.0000 14.70 95 0.50
1.e20 14.70 95 0.50 '

QEOF
. _[ | I

3 2158 0 0.459 0.01 1.00 |. f. M | '-g{ .

0.000 1.47 i

g
. .

. . . . . . . . . . . . .

~!!0 0.00 *

0.000 1.47 CALC'NO: * * * ~ ' ~ ~ " - * * ~ '
.

1.t6 1,47
TIEV1 N.* - _ _ . . - - - _ . - - - .

t/; ,DAfC ..d*k"
-

0.508 18.572 0.T39 ''

West WALL (CONckETE)
3 943.73 2.0 0.01 1.00 CHECKEO . 0A'l E: A.Slld1 * {

-

1 0.00 1 1 A - ~ - - * * * -

0.000 .1.47
1 86 1''?

GEOF SHEIT '2 I _CF .

1.04 143.6 .0.21
- CEILINC(CONCRETE)

3 1561.00 1.00 0.01 1.00 I

1 0.00 1 1.
.

0.000 1,47
1.E6 1.47 *

GEOF. . _ '

'

1.04 143.6 0.21 *

DEOF i
0100010000 .9

aEOF

14400 1 00 10 25 -1.E20 0.001-500
0.01 1.0 '

O.10- 10.0
t1.0 20.0

1

1-

I

.

.

-f

I
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a ^ PCFLW Version 3.7

50mCS 2 $WITCMCEAR ROOM 302A - 580,

'

*** PCFL N 3.7 ***

Thermofluid Dynamics for a System of Intercerrected Cytments <*

MAP-120,

1111 0.

(C) Copyright 1990 sechtel Corporation
(C) Copyright 1998 Sechtet Eastern Power Corporation,.

t ALL RIGHTS RESEPVED

(C) Copyright 1976, 1985, 1987 Dechtet Power Corporation
ALL RIGMTS RESERVED

r

a

N

Retense Record
<.

..._..........

U Date~ version ' Description of Dianges
!:

! 3/25/85' 1.00. . criginet PC version
| 8/25/86 2.00 Air-only version (SF)
4 - 1/06/87 3.00' Added SIGFLO routine
! 6/G2/88 3.10 Modifled for new cospi1er.
L 2/06/90- 3.61 61 Cosportment version
12 5/21/91' 3.7 - Automatic aero reverse flow

CCN r
- ggyq h \ s fo Y*

INPUT fite name: b:r302a.inp'
,

_ . . __ _ _ . _

' '

OUTPUT file name: b:r302a.0UT

f P.[ %g - Ptof file name: b-r302a.Ptf' g 7) /
'

. ,

m :
. f . _ ..- !
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~

.
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PCFLtm Verstar 3.7

SOKGS 2 WITCMGEAR RCDs 302A - $80

COMPARTMENT Iu!TIAL CO CITIOts
. _____ ..======================

Compartner:t - Description volume fesperature Pressure Ret. RJaidity Fl0W to CoppertMCTS
(ft**3) (Degrees F) (psia) (Fraction) ( 0 = Atmoschere )

........... ... ................. ....... ........... ........ ............. ..... ..... .........

O Atmos;Aere 95.00 14.7000 .50
1 ROCM 3324 2.421SE 4 95.00 14.7000 .50

-

C W/
ccd: A/-) P 3'/,

. . . . - . - _ _ .

. 191- 9 3 -//l
i

~

7
$1Ije i 0-/ -1P

\. ) |L-n 4L
2 > -

34 ..

, _. _ _ . . . -
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PCFLLD Vers?on 3.7

SONGS 2 WITCMGEAR RE N 302A - 580

COMPARTMENT AUXILIARY CopDITIOers
========================....._____

Co mertment Compartment Air Cooler Constant Air Cooter Teg eratures Equipamt neat Loed Leakage Constants
Dese. (BTU /sec-deg) Water (F) Start (F) Options Rate (CFM) e Press.(in. 520)

...... .................. ................... ....................... ................... .. ....__... ...............

1 Room 302A .000 .0 .0 1, 0 .00000 .0000

COMPARTMEET NEAT LOAD
=======================

.

Carpartment 1

Time (seconds) Meat Load (BTU /sec)
................ .....................

.00 1.82
23800.00 1.82

CC N | ,.

cca; H-I , P. S o
. - . . . . . .

,

M 173 __'1 . .

*P
%

_ 1mpd n-a-W
'

~. 1 It y .y._ .
o r
'N -

3

_ . . , ..

* .w. %

..
.

._
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PCFLLO Version 3.7 *

*

. . - m2 utTCNGEAR ROOM 302A - SLJ
!-
'

. Meat Sink Ntsuper 1: PLASTER WALL

,

CONVECTIVE REAT TRANSFER PARAMETERS
, . .

. . . . . _
.

Stab Materlat' user-Defined
Stab Thickness 459 ft.

Surface Area- 2T58.00 ft**2
7herme1 Conductiwity'- .506 8TU/hr-ft-deg. F*

Density 18.572 tbm/f t"3
Therset Dif fusivity .037 f t"2/kr
West Capacity

,.i' First mode Thickness -
.739 BTU /ttan-des. F

.01000 ft
mode Thickness Ratio 1.00
Nwber of Nodes . 47
Externet Boundary Condition Convective,

Externet neat Transfer Coefficient tkhida
- Outside Environment Inden 0

Inside Environment Index 1

Interior Neat Transfer coefficient ' Uchida

TA3LE OF EXTERNAL NEAT TRANSFEst COEFFICIENTS
. __.__. _ .. . _ _..

,

"
-Temperature Difference (Oegrees F) pent Transfer Coefficient (BTU /hr/ft**2/F)
..................... -......... . ....- --- -- .......... . - .......

.00000- - 1.4700
1.00000E+06 1.4700 CC /

c cfh d- I , P. s7:

TAsLE OF INTEttOR NEAT TRANSFER COEFFICIENTS
- -- ---4 ... . . _ _..

Tempersrure Difference (Degrees F) Meat Trant?er Coefficient (BTU /br/ft**2/F)'

........ ........... ............. ... ....... ... .... ... _ _ _____, ,
.00000 . /*

1.00000E+06 .
1.4700 -. . ,

1.4700 -
-

*
,

TAALE OF MEAT SINK suESM POINT COORDINATES (feet) ' - /M*--

O id-.000000 .010000.- .020000 .o30000 .04o000 . 050000 . .n60000 .o70000' 0e000o 0,oooo -,
.

. 3;
-

'

i.t :0[ 1_+ . . .
a

.._. .
_ .m

.

. SD 8 4

,

"Y Qf 1$p-' -- Lap-T , f'97 4 es4 . e 7 e en + .,3 p 8 ,'e-7% ap-- ,e _w me<.gi ecw een.--r .+ __ ___.___,__2_ mm.m__._ _ _ _ _ . _ m..__._____,m._- __,. caw..m.-
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PCFLtc versten 3.7

50mCS 2 WITCMGEAR ROOM 302A - sao

seat' Sir * Waiber 2: WEST Watt (ComCRETE)

CowvECTIVE MEAT TRANSIER PARAMETERS
___ ___

.

Stab Material Usee-Defined
- Stab Thickness 2.000 ft
surface Area 943.73 ft*2
Thermist Cenductivity . 1.040 STu/hr-ft-des. F

: Density 143.600 ttun/f t**3
Thernet Diffusivity .034 f t**2/hr
Neat Capacity .210 BTU /t!ze-deg. F.

First mode Thickness .04082 ft
made Thickness Ratio 1.00
number of modes 50

i Externet Soundary Condition Adiabetic
e Irelde Envircreent Indez 1

. Interior Meat Transfer Coefficient Ochide

~

TA8tf OF INTERIOR NEAT TRANSFER COEFFICIENTS
= _ _ _ _ _ _ _ _ _ _ = _______

,

Tengerature Difference (Degrees F) Neet Transfer Coefficient (ETU/hr/f t"2/F),

. . . . . . . . . . . . - . . . . . . . . . . . . . . . . .............................- -- - -

'.00000 1.4700'

1.00000E+06 1.4700.

CcN/
'

TABLE OF MEAT Simit MESN PC.'NT COORDINATES (feet) 9
_ _ _ - - - - - - C c d , //- 1 , L '3'?

'

.000000 . 000816 .081633 '.122449 .1632e5 .M4082 .244808 .28tS714 - .326531 .367347 -

.408163 .44P900 c .489796' .530612 - .. 571429' .612245 .653061 .693878 .734694 .775510 '~^~

.816326 .. 857143 .697959- -.938775 .979592 1.020408 1.061224 1.102041 1.142857 1.183673
;2 1.224490 : 1.265306: 1.306122. 1.346938 1.387755 1.423571: 1.469387 1.510204 1.551020 1.591836

-7 -/M| . 1.632653 '1.673469- 1.714285 1.755102 1.795918 1.836734 1.877550 1.918357 T.959183 2.000000 .y, ,,
.- ____ . _

,

a 9"~. . , "
~ =. g

n ~ !- k e;; W ju]
' % E . &(I_ . .

'

II
'

. 7;

.

i *w.h.

. _ _
N $

5

E
|

g- - -, g- r e -sc , +-t e . -w e, p -+.-i~ w -.c-n m 2 :n --e e - ~e.- . ee w *m. +--Ni- =ww.-m3-- =- w e r w e -- w-* --e--=- --- --u *m--*-m --'---.------A- - - - - - ------"----U
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PCFLUD version 3.7

] StasCS 2 VITCnGEAR 4004 302A - 580
~

! Nest Sink Nunter 3: CEILitG{CDuCRETE)

l'
CDuvECTIVE MEAT 1RANSFER PARMEETERS

==2_______=_________m

Stab ptaterial User-Defined
stab Thickness 1.000 ft
. Mace Area 1561.00 f t"2
Theral Conchetivity 1.040 ETu/he-ft-deg. F
Densin 143.500 ttarft**3

|. Therest Diffusivity .034 f t**2/hr
4 - Beat C gacity .210 sTu/ttse-deg. F

First &cde Thickness .C2041 ft
mode Thickness Ratio 1.00
usaber of modes 50 -
Enternet Boindery Corw$ition Adiabetic4

Inside Erwirorument Inden . 1

Interior Meet. Transfer Coefficient Uchide

TASLE OF IMIER10R MAT TRANSFER CDEFFICIENTS
,

-- ===.2======= _ __ ===

Temperature Dif ference (Degrees F) . Nest Transfer Coefficient (ETu/hr/ft**2/F)
. - . . . . . . . . . . . . . . . . ~ . . . .. ............. .. ............... . . .

.

.00000
1.00000E+06 .

1.4700
1.4700

.CcW |
I- TABLE cF MEAT Stut R $4 PoluT C00RGesasts . feet) (C *e s 8

=============___ -- ______a

*
^ ' ~~

.000000 .020408 .040816" .061224 .081633 .102041 .122449 .142857 .163265 .183673
20s.082 L.224490; .244898- ~.265306 ~ .285714- .306t22 '.326531 ' .346939 .367347 .387755.

408163 .428571- 448980 469388 489796 .510204 .530612~ .551020 .571428 .591837 - 17. .

.612245 "'.632653' ,.653061- . 673469 .693877., .714286' .734694 .755102 .775510 .795918 ~7 '""

.816326 .836734: .857143 .377551- .897959 .918367 ~ '. 938775 .959153 .979592 1.000000 ' ~ ' ' " ~ ~ '

'

. ~

97p& hup
; ,a -now

1.

|
8

~ ~ ~ ~

40 m _;
_ . _ _

M

a.
,

, . ,:,,. -- , , , a,, a ' , , . . .- . .~ , . - , . , , a.a.. , . . , . . - . . - . - , . , ~ . - . .
'
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PCFLt2 Version 3.7

SONGS 2 WITCNEAR ROOM 302A - $80

AUXILIARY CDNDITIONS SELECTED
m._.._____...

Slowout Panets CFF
Corweetive Feat Transfer os
tMit Air Cooters OFF
Reating and Ventitation Flow 0FF
Conpartment Leakage OFF

'Compartment EtpJipment Heat Loads on
Atmos M e Exhaust Fan CFF
8icudows DropoJt OFF
Iero Reverse Floh DFF
8% Revaporization OFF

PROBLEM CONTROL PAiLANTERS
===s..._....======3===

Probles Time Limit 14400.0 seconds
Flow Calculation output /Fre m ency OFF/ 0
Corportment Pressure Difference Output CFF
Meal Sink Calculation Output / Frequency ON/ 1
Estended Meetsirt Outpat: tode Terperatures Cu
Restart Optfori OFF
ksiter of Plot Points 25
StGFLO Switch Time 1.000000E+20 seconds
$!GFLO tteratfort Tolerance .001000 i

Maxinua mater of Flow Iterations 00 CCH/
( (. | f* 4.[/CALCULATION / PRINT TIMES SELECTED e _

__ - -. esse. _ . _. 2 .

Calc. Time Step _ Change Time Print Intervat Change Time
. -............ ............. ................ ...... ......

1.000E-02 1.000E+00 3.600E+03 2.000E+0E
1.000E-01 1.000E+01 0.000E+00 3.000E*00
1.000E+00 2.000E+01 'O.000E+00 0.000E+C0 . yy .,,f

.
1.000E+01 1.000E+02 0.000E+00 0.000E+00 -.. -.__m. -

3.000E*01- 3.600E+04 0.00CE+00 0.000E+00

8%E2mv,e
- Lk , . h ~o s

_ _ .

9

9
'll

%

e- - ,s -e- 5 -w - n- 1 w
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Ptitto version 3.7

SchGS 2 WITCEEAR R004 302A - sao

Time = 0 Mours O Minutes .00000 seconds ( .0000 secords ) (Calc. Time step = 1.000E-02 seconds)

----- Co m artment ---- T em. S-Nest / Ret. -- Pressures (psia) -- Tetal Frac. Trac. meat Tctal
(Deg F) Custity S.an. Total Air steam K Rass (tha) Air vapor Load Energy (8'U)

=== = ====== = === m . ==== ======= ==== == = === = == = ====== ==== = ===== ............ ....... == = == --- ._

0 Atmos $ere 95.000 .50 14.700 14.292 .408 1.40 .9825 .0175
1 ROOM 302A 95.000 21.3 S .50 14.700 14.292 4C8 1.40 1.714487M +C3 .9525 .0175 1.82 1.924C10M+05

Compartments It itial Energy 1.9240E+05 STU Co m artments Initial mess 1.7145E+03 (tsa
,

Current Energy in Compartments 1.9240E+05 STU Current pass in Co m artments 1.7145E+03 tbo

8Iowh Enthaipy Ad$ed 0.0000E+00 Bfu aiowh mass Ad$ed 0.0000E+00 itm

irreversible Energy Loss 0.0000E+00 8TU (Conde*w. + DecSr;ut) Mass toss 0.0000E @ tta

Energy Lost to Atmos #ere 0.0000E+00 STU Mass Lost to Atmosphere 0.0CCCE+00 tta

I Rate of Energy Loss to Atmos M e 0.0000E+00 BTU /sec ] [ tate of mass toss to Atmoschere 0.0000E+C0 Itm/sec I

.......................................................... ..........................................................

Absolute Energy Isbalance 0.0000E+00 STU Absolute 4ss Iabalance 0.0000E+00 the

Relative Energy Isbetance 0.0000E+00 % Relative Pass lebetence 0.0000E+00 1

C c/V /
C.C. ;): N' ! ?. NZ)

-93-HL

f73{ m. h ae
Ikk IL * $50

1/2 T
__ _
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PCFLW wersie 3J

sonCS 2 utTCMGEAa acoM 302A - sso

Time = 1 Mours 0 pimtes .00000 seconds ( 3600.0000 seconds 3 (Calc. Tlac a tep = 3.00CE+01 secon+st

- ~ ~- Carpartment --- Tup. S-Meat / act. -- Pressures (psia) -- Total Frac. Frac. Een Total
(Deg F) Gustity num. Total Air steam I mass (Itm) Air Varsr LNti Energy (STU)

= = = = = = = = = = = = = = = = = = emm = = = = = mm = = = _ _ _ _ . _ _ _ _ _ . - = sm _________==_____________we== secimus, mmm==

0 Atan @ ere 95.000 .50 14.700 *%.272 .405 1.40 .9825 .0175
1 ROOM 302A 96.355 22.6 5 48 14.736 14.326 409 1.40 1.7144870E+03 .9825 .0175 14 1.92SCS.0E45

Compartments initial Energy 1.9240E+05 BTU Compartments initist Mass T.7145E+% ftse

| Current Energy in compartments 1.9281E+05 STU Current mass in c m ,i .ts T.7'45E+C3 IPs

|
8towdomen Enthalpy Adbed 0.0000E+03 BTU Stoh Mass Ached 9.0000E40 itsn

Irreversible Energy Loss -4.5262E+02 BTU (Condens. + Oropout) mass Loss 0.0000E+00 ttaa

Energy lost to AtmosNe 4.4765E+01 stu mass Lost to Atmos @ere 0.0000E+00 itse

[ Rate of Energy Loss to Atmosphere 3.9746E-02 giu/sec } t Este of pass Loss to Atmos @ere 0.0000E+00 tcse/we }

................ ... ..................... .......................... ...........................................

Absolute Energy Imbetance -3.7331E-01 STU Absolute mass labetance 0.00JJE+00 lba

aetative m ss Iabatance 0.0000F W 2aelative Energy Iabatance -1.9362E-04 % a
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Page 14
12-15-92
20:06:35

PCFLLC versiers 3.7

SC ES 2 VITCMGEAR Rotr 302A - sao

Time = 1 Mours O feinutes .00000 seconds ( 3600.0000 Seconds ) (Calc. Time step = 3.000E41 seconds)

Extended keatsirk output: mode Te m eratures

Meat Sink No. 1, PLASTER WALL

95.530360 95.506810 95.483920 95.461700 95.440220
95.419460 95.399380 95.379973 95.361180 95.343110
95.325710 95.309050 95.293000 95.277560 95.262790
95.248690 95.235200 95.222320 95.209900 95.198210
95.186980 95.176360 95.166230 95.156590 95.147490
95.138820 95.130650 95.122960 95.115690 95.108860
95.102450 95.0964 9 95.090790 95.085540 95.080660
95.076140 95.071 % 0 95.068080 95.064480 95.061190
95.058200 95.055510 95.053070 95.050870 95.048920
95.047210 95.045930

Heat sinu ko. 2. WEST VALL(ConCRE1E)

95.296110 95.239040 95.190090 95.148770 95.114350
95.086330 95.063930 95.046360 95.032750 95.022490
95.014920 95.009370 95.005600 95.002660 95.000700
94.999420 94.998630 94.998140 94.998020 94.998020
94.998020 94.998080 94.998260 94.998260 94.99S260 {C j
94.998260 94.998260 94.998260 94.998260 94.998140 '
94.998080 94.998020 94.998020 94.998020 94.998C20 a

94.996020 94.996020 94.998020 94.998020 94.998020 b.4 = b[ t af' f J. Mh94.998020 94.998020 94.998020 94.998020 04.998020
d 3*'

94.995020 94.997960 94.997890 94.997830 94.997830

Meet Sinit No. 3, CEILINC(CONCRETE)

/1-9.5-//495.314483 95.285490 95.258450 95.233370 95.210240
95.188930 95.169400 95.151580 95.135350 95.120760
95.107640 95.095920 95.085680 95.076200 95.068080
95.060940 95.054660 95.049220 95.04h 60 95.040640 -

95.036960 95.034030 95.031520 95.029450 95.027680 . //*p yggy95.026220 95.024990 95.023960 95.023 m 95.022430

l. ! |1-17 -91,
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Page T5
12-15-s2
20:06:35

PCFLtc version 3.7

songs 2 WITCNGEAR RO M 302A - 580

Time = 2 Mours O Mirutes .00000 seconds ( 7200.0000 Seconds 3 (Cate. Time step = 3.000E*01 sectruss)

---- Compartment ---- Temp. 5-heet/ Ret. -- Pressures (psia) -- Total Trac. Frac. Neat Total
(Deg F) Quality Num. Totat Air Steam K Mass (tba) Air Vapor Load Energy (BTU)

.__. ..__... _...... ==== _____ - = _ _ _ _ _ _ _ _ _ _ _ - -

0 Atmosphere 95.000 .50 14.700 14.292 408 1.40 9525 .0175
1 Room 302A 96.535 22.7 3 .48 14.741 14.331 .410 1.40 1.7144870E+03 .9825 .0175- 1.82 f.9286250E*05

Carpartments Initial Energy 1.9240E+05 STU Compartments initial Mass 1.7145E+03 tta

Current Energy in Corportments 1.9236E+05 BTU Current Mass in Compartments 1.7145E+03 ttaa

Blowdown Enthalpr Adied 0.0000E+00 STU Stoudows Mass Added 0.0000E+00 tta

Irreversible Energy toss -8.1756E+02 STU (Condens. + Oropout) Mass Loss 0.0000E+00 tta

Energy Lost to Atmosphere 3.5550E+02 eTU Mass Lost to armatchere 0.0000E+00 the

I Rate of Energy Loss to Atmosphere 1.3505E-01 STU/sec 3 ( Rate of Mass Loss to Atmosphere 0.0000E+00 t.w/see I

__...___...... ............... ............__.......__..__. .......__........__....... .....____......__....__........

Absolute Energy letalance -5.1514E-01 BTU Absolute Mass latelance 0.0000E*00 tbo

Relative Energy tabalance -2.6710E-04 % Relative mass Imbalance 0.0000E+00 %
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' 95.047270 95.044590 95.042210 95.040070 95.038130
95.036470 95.035060 95.033780 95.C32680 95.031710
95.030910 95.030240 95.029630 95.029080 95.023660
95.028290 95.027930 95.027680 95.027500 95.027440
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Page 18 . .
'

12-15-92
i' 20:06:35

PCFLUD version 3.7

Sout.S 2 WITCIKTAR ROCM 302A - 580

.

1 Time = 3 Mours O mirutes .00000 seconds ( 10000.0000 seconds ) (Catc. Time Step = 3.000E+01 secorris) )
e
$ ----- Ccupertment ' ---- Temp. S-Meat / Ret. -- Pressures (psia) -- Total frac. Frac. #est Totat |
| (Deg F) Quality Mun. Total Air Steam K pass (tbe) - Air vaquor Load Energy (BTU) )- ========_ _ ..,.____.=== ======= ======= ue== ____ ======= ==== _________ ======= '

, ' '

. l
O: Atmosphere 95.000' 5C 14.700 14.292 .LOS 1.40 .9625 .0175 |

.

_1 ROOM 30ZA. 96.673 22.9 $ .48 14.744 14.335 .410 1.40 '1.7144870E+03 .9825 . 0175 1.82 1.9290390E+05 1

l

. . I
Concertments Initia1 Energy' 1.9240E+05 8TU compertaents Initiei mass 1.7145E+03 Ibe

I current Energy in Carpertsumts ' 1.9290E+05 STO Current mass in Compartments 1.7145E+03 ttse
i

Bloudoun Erithatpy Added 0.0000E+00 ETU Bloudoun mass Ached 0.0000E+00 tbn .1; :

I ~ Irreversible Energy' toss -1.507&E+03 STU (Condens. + Dropout) Mess Less 0.0000E+00 tbo
i

Energy Lost to Atmosphere .1.003SE+03 giu Mass Lost to Atmos;t.ere 0.0000E+00 the I

( Rate of Energy toss to Atmos;fiere 2.2336E-01 STU/see ] I tate of mass Less to Atmosphere 0.0000E+00 ttweee 1 1
'

|
; .................. ........ .......... _.............._. . . . -................... __... .... _ . _ ,

+ Absolute Energy labotance ..-6.5393E-01 STU Absolute Mass Isbetarce 0.0000E*00 ttus*

ReIative Energy Ie6etance -3.3899E-04 % . aeietive Mass Iseeiance 0.0000E+00 %
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Page 20
12-15-52
20:06:35

PCFLUD version 3.7,

SONGS 2 WITCNCEAR ROOM 302A - CP1

Time = 3 Hours O Minutes .00000 seconds ( 10800.0000 seconds )'.(Cate. Time Step = 3.000E+01 seconds)

.

Estended Heatstre output: Node Temperatures

Neat Sink No. 1, PLASTER 01L

95.905240 95.883150 95.861480 - 95.840120 - 95.819180
95.798550 95.773410 95.758580 95.739110 95.720000

.95.701320 95.683070 95.665130 95.647550 '95.630340
-95.613560. .95.597140 95.581090 95.565340 95.549960
95.534940 95.520290 95.505950 95.491970 95.478300
95.465000 ^95.452000 95.439300 '95.426910 95.414830
95.403110. 95.391690- 95.380580 95.369780 95.359220
95.348970 95.339020 95.329380 < 95.319980. 95.310820

~ 95.301910 95.293240: 95.284820 95.276640 95.268710
95.261020 95.254300

Heat Sink No. 2,' WEST WALL (CONCRETE)'

95.549160 95386790 95.429470 95.377110 ' 95.329380

{(M /95.286040 95.247040 95.212130 95.181060 , 95.153590
95.129550 95.108490 M.090120 - 95.074310 95.060760
95.049220 - 95.039400 95.031160' 95.024260 95.018650 --

K[ ] j. . .. Q b .
- -

{ 9 /y*-- *

95.000890
. 95.010100 95.006930 95.004360 95.00241095.013890

94.999790' 94.998990 94.998440 94.996140 ' -

94.998080. -94.998020 94.998020 94.998020 94.998020 I

'94.998020 . 94.998020
~.94.998020 94.998020 94.998020 g - -.-----4 -

;.94.998020 94.998020-
94.998020'. 94.998020 94.998020 a;

94.998020 94.997960 94.997890 94.997530 94.997830
.

1

273 -//4w~ ' ' ,. ~ ~"~ ~''Heat $1nk No. 3; CEILluG(CONCPETE)

95.577610 ' 95.546660 95.516940 . 95.488310' $95.460850 PT ' ~ .--
*

95.320100c
. 95.409520 95.385470 95.362640 _95.340650. . ~ .

95.300450 95.281770 95.264130 95.24744 . [- a.' M $ L D Uyb. ~['I*i k95.434600 - *

/) [', h "bh-95.231720 95.216890.. ' 95.202910 : 95.189790 . 95.177580 x '
95.166050 95.155300 : - 95.145290 95.135890 95.127110
95.118990 . 95.111480 95.104520? .95.0961to 95.092190..

24 %.# - -_
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- 95.086760 - 95.081760 - 95.077120 95.072910 - 95.069060
95.065520 95.062350 ' . 95.059480 95.056920 95.054660
95.052640 - 95.050810 : 95.049220- 95.047820 95.046720
95.045810 ..95.045070 95.044530. 95.044160 95.044040

-

-.

4

Cc/V/

C C i,I:- N'I i 'S
- - - .

s

pf- p >//4.

f.. - . .

. / ,I. n .. : p :g-su
._

/t e
'

tt-tt<9p;:

25 (
' .

..- _ _ _ _ ,

.{'g
.

.._ _,, _ J'
' ' +

_ _.

_

.
"

> g

w- i % g- g ,- 4 m-- -# y g



_ - - _ _ _ _ _ - - _ _ . . , _ - - _ - _ - _ . .. - _---_-_- -
_

Page 21
12-15-92. +

20:06:35
PCFLLO Version 3.7 '

SCNGS 2 UITCHCEAR ROOM 302A - 580-

Time = 4 Hours O Minutes .00000 Seconds -( 14400.0000 Seconds ) .(Cate. Time Step = 3.000E+01 sc ends)
*

----- Conpartment .---- T ealp. S-Meat / Ret. -- Pressures (psia) -- Total Frac. Frac., Heat Total
-(Deg F) Quality 'Mue. Total Air Steam IC Mass (tbm) Air Vapor Load' . Energy (STU)

=================================== sus ======= ============== ==== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = .

O Atmosphere " 95.000 .50 14.700 14.292 .408 1.40 .9825 - .0175
1 ROCM 302A - % .788 23.0 5 .47 14.747 14.338 410 1.40 1.7144870E+03 .9825 .0175- 1.82 1.9293860E+05

Conpartments initial Energy 1.9240E+05 8T0 Compartments Initiat Mass 1.7145E+03 the

!' Current Energy in Compartments 1.9294E+05 BTU Current Mass in Compartments 1.7145E+03 ttsu

Stowdown Enthalpy Added 0.0000E+00 87U Stowdown Mass Added 0.0000E*00 lba

irreversible Energy Loss ~-2.4816E+03 STU (Condens. + Dropout) Mass Loss 0.0000E+00 the

Energy Lost to Atmosphere 1.9433E+03 BTU Mass Lost to Atmosphere 0.0000E+00 itsa

. ( nate of Energy Loss to Atmosphere 2.9683E-01 STu/see ] ( ante of Mass Loss to Atmosphere 0.0000E+00 ttzn/sec 1

.................................. ....................... ..............................................,..... .....

Absolute Energy labalance -7.2937E-01 STU Absolute Mass lebetance 0.0000E+00 lbe

m tative Energy labatance -3.7803E-04 1 Relative Mass Isibalance 0.0000E+00 %e

C g. |

. C g ,yf; A/=:.IfIS N
.

91- 3>-i d
Y

fiy,.g yn-w
ri osaw,

2.

* . . . ep
' ')W,, - . O F_- _|.

_.

. . -- , .. -- - . -.



,

.

-

_

sV
i4

. xN
q0

l_ $ V .

.

y y-
'
I

*

g-( *

n.
.

1.

y. s .
.

- ..

J2257 . .293 #.11

i gi
23 I. .

- :3 S. .
56 M.' . .' .

e10ng- : o 11 1 1 .
a20i . 00 0 0, P12s - -

E ,

69
6.E S e

- -r EEe 23

O.78 6

3.V T 12.2 6
5 5

D T 7
L C 26 0 7 cL 69. 4. 0T ) . c.C s . 62 4 7. .P d . - + -

n . .o . .
00 0 0c .e 00 0 0s . + + + +

. E. E. EE.0 0
N 00.0 0
S1

0 00 y
+ E . 00 0

00
0

00.0 0E S .
0

O . 0 0. 0. 0.
0 0 e.

0
0

,00 0 0
3 . . O. . ~

.

.
.

= 11 1 . 1
T

-

00 0 0 .p . - - - - .
e . EE E. ,

V 23.Et

O.69.6 3.s N 6C.12.2.85.7e O 78 6.7 .
m

624. 769. 0.0
26 . .

i

T
0 4 .
8 . . - - . - .
5 c . . ' .

l . . .
- a 00 0 0 . ,.

C 00 0 0
.

A ( . . + + + +
2 . EE E.0. E0 D 00.00.03 ) t N 00u O.0000 0.0.. 0M s p 0C ,

O d t O 00.0. 0.
0 0..

O n u 0 0. .., R o O .
. c . O0 0 0 .. .

u e n . ' . . .
t

s o .J
E i . . . .G 0 t 00. 7. 0..N 0 a A.88 3 1C 0 l E . .

0 u kT 55.9 64 .c. I A.22 511
V 0 l . 1 ,

0 a
4 C

. . . .
. ' . . .

4

V

. .
00 0 01 k

n 77 .

O
44 7 74. 4.N

2 iS .
( C 11 . 1 . 1 .

S t N. ' . ' ..
G a
N s e . . .C d H , . . . .0'S n 000 ..o D.00 0

O.00. 0. 00. .c Ne .s C
M "

0 . . . .
0 . - . ' .
0 . .
0 . 77 58 .0 L.33 . 4 7

W
03. 6. 6..L

A

T.%9 9 59
55

. . ,
s .e
t

. . . . . . 7
. '

2u 5* . 55n T . 2* 2

8.
2

i

A . 8. **
3

8. .- M S.3*. .
T . 3O 7* 77 .

*
.s . .

.'

r
. . 80.88.880. ..u

H T. 7 0. 7. 7..8
o

,

%5.% 6. . .
4 9 9

.~p. . ..' .

. . ..
= m.10 1. . 1

o. ;

e
m C. . . .

. .
i . t . .

'tT th gt
..fei.f f

e.Le.. .
LR. L

#.11 .
S 23 .
H. . . . .

. . : .

5

4

3+

se t !



. . . . . . . . . . . . . . . - . . .

. . - - - ... . . -

- - - -
- -

-

-

- -- - - -

-

-

-1'-
~ -

--

, . . . . . . _ . . . . .

. .. -

[-- .u
_

:

g
'

Page 23
12-15-92
20:06:35

PCFLLD Versfort 3.7

*:

$04GS 2 WITCMGEAR ROOM 302A - 580
.

Time = '4 Hours 0 Mirutes .00000 seconds ( "14400.0000 seconds ) (cale. Time step = 3.000E+01 seconds)

Extended Meatsirk output: aiode Temperatures .

4

Heat Sitt Mc. 1, PLASTER WALL

. M.036900- % .015290 95.993990 95.972930 95.952240
!- 95.931850 95.911830 95.892060 95.872530- 95.853360

95.834500 95.816010 95.797760- 95.779620 95.762180
95.744840 95.727810 95.711030 ' 95.694550 .95.678380

-95.662450 95.646820 95.63000 95.616420 95.601590
'95.587070 - ' 95.572780 95.558750 - 95.544950 95.531460

-

95.518220 95.505220 95.492400 95.47989u 95.467620
t- 95.455540 95.443700 95.432100 95.420680 95.409450

95.398470 95.387660 95.377040 95.366670 95.356410
'95.346340 95.337490-

Heat Sird No. '' 2, WEST WALL (CONCRETE)

95.645230 95.581450, 95.522130 95.467190 95.416290. - 3
i

' 95.369600- 95.326750 95.287690 95.252170 95.220120 kg .[ 1

95.165310.: 95.142120 95.121490- : 95.103360-95.191190-
' 95.073330 ' 95.061070 95.050510 95.04141095.087370

195.033540 95.026890' 95.021270 :95.016510 95.012480 ,

- (d. /-4 ) . g V' g 5 t# (, o -f- ar95. = 9060 95.m 6260 95.w3940 - 95.wi980 - 95.=0460
94.999300 '94.998570: 94.998140 .94.998020 94.998020
94.998020 - 94.998020 - 94.998020 - 94.998020 94.998020 _q

i

94.998020 - 94.998020 94.998020 - 94.998020 94.998020 . . _ ~' "
1

94.998020 94.997960- 94.997890 94.997830 94.997830 !]#

g j./Heat Sir * No. 3, CE!LIWG(CONCRETE). ,

:95.678380- 95.647000 95.616550- 95.587130 '95.558750
'

:

95.531400- 95.505100 05.479710 - 95.455350 95.431920 . ' e- -

-|
95.40945G --95.387970 : 95.',67460 - '95.347870 95.329130 : -

. - .

95.311310' ' 95.294340 ' 95.278170. .95.262850 -- 95.248320- g ff -'' ~ . , p.fyp :j' '

. '
+

95.234530 '95.221530 95.209260 95.197660' 95.186680
95.176420 :95.166720. 95.157620 95.149080 95.141000 lt. M, v

-

-

;
28
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18'

95.133640 '95.126600 95.120270 95.114290 95.108860.
95.103790. 95.099150 95.094940 .- 95.091090 - 95.087620
95.084560 ?95.081820 95.079380 95.077300 95.075530

- 95.074070 95.072910 95.072050 - 95.071500 95.071260,.

-
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SokGS 2 viitKEAR R00M 302A..- 580

MAXIMUM AMC Mikl e PRESSURES AND TEMPERATURES

. . . . . . .. . . . . . . . . . . . M ax i mun- - -- ~~ - - - u - -'- - - - + - - - - - - - - - ~ - - - ~ ~ -- M i n i sue--- - - - - - - -- - - ~ ~ - -
'(psie) (sec) (deg. F)' '(sec)~ -(psia) ~ (sec) (deg. f) (sec)

'

Compartment Pressure- .at Time Tepperature at Time' Pressure at Time Temperature ' at Time
================== === 3s== ======== ==== ... ====s : ========. ==.s==== =====3===== ========

1 Roam 302A 14.7473 1.4400E+04 E 788 1.4400E+04 14.7000 1.0000E-02 95.000 .0000

<

685 ' Calculation cycles enere performed
-

M

' ==> . Execution time: --00:01:16.46 '

1.
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CALCULATION SHEET "'*
Al- t ues43,
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neuvu een w

Protect or DCPMMP SONGS 2 / 3 ' Calc No,iM7 3-116 , 'CCN 00sVEASdON'

RN No CCN -
_ sweg Room' Temperature Resconse During SBO-_

sn., g,;j d%Y 1 Odnose66 0475 -I WIE Daft afv i 02:0se47081 - Daft WIS 04fg
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DISTRIBUTION ROOM 310B(El 50)
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NES&L DEPArtTMENT

CALCULATION SHEET
PRELIM. CCN NO. N ' f cs4lee m +

PAGE OF

CCN CONVERs10N |Pr0 ject or DCP/MMP SONGS 2/3 Calc No, M73-116 CCN NO CCN - I

srbject Rqqm TemDerature Reipon_se During S_tation Blackout (SB0) sheet No. bd
|nry onicinAron cart rat catt ntv onisinAton oAtt int oatt

/ N=virtictniN \M Nohto/is - .
' Q V\ \ ''

Input data sumary used for Distribution Room 310B Temperature Rise Analysis

Q= 5.46 BTU /S (Ref.#6.7)
V = 4,370.0 ft (seeassumption3.17)

Heat Sink K* p Cp* A t Ti
BTV/hr-ft F lbm/ft BTU /lbm F (ft) (ft) (*F)

3 8

North 0.508 18.572 0.739 342.0 0.459 95
wall
Plaster

South 0.567 15.337 0.738 342.0 0.417 95
wall
Plaster

Ceiling 1.04 143.6 0.21 266.94 1.00 95 /sConcrete \
'

See data below for reference to above table.

.

I

.

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ - - _ . . - _ _ _ _ . _ _ _ . _ _ _ _ _ _ . _ - _ - _ - - - - _ - _ - . - - - _
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vML.VUL.A I avN SHEET
jig;,*-(c, ,,, f /- t ,,,66;,

Project er DCP/w SONGS 2/3
Cale No. M73-ll6 CCM CMVERSIM

. _ ._ce,no, ccg , |

'M ..

-

neus N 'A carstnaron cart tat eart aty caraturou cart tat- cAtt
!

t' 3 haviriterat 10/15 I_ N/ h A 4w A '

mammmeammmmmmmmmmmmmmum numman mammmmme mummme maamma mummmmmmmmmmmmmmme amann musumumme i enemme . ,

CA1CUIATION OF DISTIRBUTION ROOM (ROOM 310-B); UNIT 2
l

Ln := 18
ft (Ref. # 6.8.?,)

La := 14.83
ft (Ref. # 6.8.2)- -

* 4

Ls := 18 Ift (Ref. # 6.8.2); j*
t ;

IN := 14.83
ft (Raf. # 6.8.2)

.

K := 0.25
P BTU / (hr-ft-F) (Ref.- '# 6.17) 'b

p := 51.0 lbm/ft*3 (Ref. # 6.17)P

Cp := 0.74
.

B'ITJ/ (lbm-F) (Raf. # 6.17)'P
,

iK := 1.24
air BTU / (hr-ft-F) (Seesection8.8)

e := 0.07 i

air BTU /ft* 3 (Ref. # 6.2) i

Cp := 0.24
air B'IU/ (lbm-F) (Ref. . #~6.2)

,



CALCULATIONLSHEET :iabwePttLIM. ccM NO. g .i g, frpagg

Prejut er DcP/ mP SONGS-2/3~ Cale No. M73-116 - CCM CONVERSION

ccN mo. CCN - |

Room Temoerature Ret g i gg h _subjut

{, he.
-w estatutos cart ter eart arv earsinatos nart tat cartf* avl! TIGtt! 10/15 k'lk r \1 O h-

n

====================== ======
y -

,

nummme museum massim ammmmmmmei sansa .

'

CALCUIATION OF WALL AND CEILING AREAS

An := 18+19 ==>> An = 342 f t" .:

As := 18 19 ==>> As = 342 ft*2

Ace := 14.83 18 - > > Ace = 266.94 ft*2
,

HEAT ICAD(Q)

3 !

-Q := 5.76 10 {-W (Ref. # 6.7) ;
i

3 3.4121
Q :=~5.76 10 - ->> Q = 5.459- BW/S3600

|
,

i

\

,

L scama new m.

.
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. . _ ,
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CALCULATION SHEET jijg-(c, ,, ha ,,,6%
_. Project er DCP/Mnt SONGS 2/3 Cale No. M73-il6 CCN CONVER$10N'-g<

CCN 40. CCN - I.

'

Sybject Room Temoerature Responso Durino Station Blackout (580) sheet me.- 67
% entstnaroa- catt rey cart arv carstmaron cart rat cart -,, /3 hvit7:ctat } 9A h4k'10/15 ,,

~ s v
,

samm e ammmmmmmmmmmmmmmesummmme
mammen maammenaammmmensmemummmmmmmeimmensmaammmmmmei ..

.

FINDING Ka, pe AND Cpe BASE ON METHODOIDGY *.

FOR NORTH WALL (COMPOSITE WALL)

tp := 0.0833 ft (Ref # 6.8.2)
tair := 0.292 ft (Ref. # 6.2)
tT := 2 tp + tair

J

tT = 0.459 ft

tT
Ka := Ke = 0.508 BIU/ (hr-ft-F)tp tair

2- + --

K K
p air

'2 tp p + 'tair p
'

'

p, air , pe = 18.572 lbm/ft*3,
,pe :=

tT

'2 tp p Cp + tair p Cp _
'

' '

p p, air air,,

Cpe := ,

"2 tp p + "tair p '
'

p. air ,. .

i

Cpe = 0.739
BIU/(lbm-F)

~sesas.aas tape me

i



.. .. . . . .

33,- gQ gq-- g ,g qC,,,7p ,
PRELIM. CCN *). A ''. m'

wpagg CF

Projwt or DCP/mP SONGS 2/3
Cale No. M73-ll6 CCN [CN - I

" '
subjut

Room Temocrature Res)onse Durino Statio'n Blackout (SBO) sh t n., 67% , et!Grnaron- cart [tl CAft RIV Ot!G!4AtC4 yf( tag ggtt/ D v!z 7:stti IM h . ti lo10/15

pq g.-.-

-

---

ITNDING Ka, pe AND Cpe BASE ON METHODOIDGY
FOR SOUTH WALL (COMPOSITE WALL)

tp := 0.0625 ft (Ref. # 6.8.2)
,

tair :n 0.292 ft (Ref. # 6.2)
t.T := 0.417 ft

,

.

.
-

.

tT
Ka :=

Ke = 0.567 BTU / (hr-ft-F) /\2- +-
K K
p ah

,

'2 tp p +
'

'tair p
'

P, air , pe = 15.337 lbm/ft'3.
.pe :=

tT

'2 tp p Cp ' + 'tair p Cp
~

p p, air air.
.

Cpe := .

'2 tp p + 'tair p
'

'

P. air,.
.

,

Cpe = 0.738,

BTU /(lbm-F)

_

. . ..
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$0NGS 2 O!$TRIBUTICW ROOM 3108 - 580-
0.000-

ROOM 310s.

14.7 4370.0 95 0.50 1.00
0.0000 0.0000 0.0000 1 0

*
,0.0000 S.46

28800 5.46
SEOF

0.0000 0.0000
.

GEOF

0 0 000.00 000.00 000.00 000.00 000.00 1
GEOF

0 000.00 000.00 000.00 000.00 1
GEOF

DEnF

0.0000 0.0000 0.0000
-1.e20 0.0000 0.0000
ELOF

1 1.00 -

GEOF

0.0000 14.70 95 0.50
1.e20 14.70 95 0.50

QEOF
>

NORTM WALL (PLASTER)
* ^

,.

3 342.0 0.459 0.01 -1.00
1 0.00 1 4
0.000 1.47

,

1.E6 1.47
QEOF

hb0 000 1.47
1.E6 1.47 - O

{ { A[| b ** 3 '3 EOF

O.508 18.572 0.739
SOUTH WALL (PLASTER) . _ . ...

3 342.0 0.417 0.01 .1.00
1 0.00 1 4 -

*" f0.000 1.47
. ,.o,

"

1.E6 W ~^ '~ ~''''

GEOF ?.
-

)
0 000 1,47 -: * *

,,

sem Ahv%_L'g' ' ' '

0.567 15.337 0.738
' '-* - - - - - ~ ~

CEILING (CONCRETE) - - - - - - -

3 266.94 1.00 0.01~ 1.00 fM : _ ; ? r-- 7 ,
1 0.00 1 1
0.000 1.47
1.E6 'l.47

GEOF

1.04 143.6 0.21
GEOF

0100010000-
GEOF -

1

|-

* , t

_. _
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5/21/91 : 3.7 Automatfc zero reverse flow.
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PCFLt.O Version 3.7

SONGS 2 CISTRIBUTION ROOM 3108 - 580

COMPARTMENT 1NITIAL CONDITIOk$ j
ssssssssssssssssss===ssssssssses

Compartment Description Volune Tenperature Pressure Ret. maldity Flow to Conpartments

(f t".3)
(Degrees F) (psia) (Fraction) ( 0 *- Atmsphere )

..;. .. ........... ........ ............. ................................ .....................

O Atmosphere 95.00 14.7000 .50
-

1 ROOM 3108 4.3700E+03 95.00 14.7000 .50
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PCTLUD version.3.7+
,

SOHC5 2 DISTRieUTION ROOM 3108 - 580

COMPARTMENT AUXILIART CONDITIONS
==================================

Cw partment Compartment Air Cooler Constant Air Cooler Tenperatures E45pnent Heat Load Leakage Constants
Desc. (BTU /see-deg) Water (F) Start (F) Options Rate (CTM) a Press.(in. M20)

........................ ................... ....................... ................... ..........................

1 Ro0M 310s .000 .0 .0 1, 0 .00000 .0000

COMPARTMEiuT NEAT LOAD
=======================

Coupertment 1

Time (sectrids) Meat Load (BTU /sec)
................ .....................

.00 5.46
2/3800.00 5.46
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PCFLID Version 3.7

SONGS 2 DISTRIBUTION Room 3109 - S80

Heat Sink Nunber 1: NORTH UALL(PLAS*ER)

CONVECTIVE HEAT TRANSFER PARAMETERS
. ... . .

Stab Material User-Defined
Stab Thictness .459 ft
surface Area 342.00 ft**2

' Thermal Conductivity .50$ BTU /hr-f t-ceg. F
oensity- 18.572 Lhaif t**3
Thermat Diffusivity .037 f t**2/hr
Heat Capecity .739 8TU/1be-deg. F
First Mode Thickness .o1000 ft
Node Thickness Ratio 1.00 -
Nu 6er of Nodes. i.7
External tomdary Conditicro Convective
Externat Heat Transfer Coefficient Uchide
Outside Environment Inden o'
Inside Envirorsnent Inden 1

Interior Heat Transfer Coefficient Uchida

({ 7"
TABLC OF EkTERNAL HEAT TRANSFER COEFFICIENTS

. . - . .....

. 2 [$f$ . E $. I E[E$. .'. . *!.![ $$. E I !.. 5.... .
3

.00000 1.4700 ,-_.

1.oooooE+o6 1.470C '
..

,,

TABLE OF INTER!oR HEAT TRANSFER CoEFFICIENfS

3 yc,..... - . . - . - ... - - .. -

Teeperature olfference (Degrees F) . Heat Transfer coefficient (BTU /hr/f t"2/F)
..................................... .............................................

. .- -~,

.00000 1.4700
1.oooooE+o6 1.4700 f-.

.

p/g,%m.

TABLE OF HEAT SINa: MESH POINT CooRo! NATES (feet)
. - . . - - - - . . - - . . . . ..

7.000000 .010000 .020000 .030000 .o40000 .o50000 .060000 .o70000 .os0000 .o90000 0
"*'ide W
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PCFLUD Version 3.7

SomGS 2 0iSTRIBUTION Rome 3108 - S80

Heat Sink Ntaber 2: SOUTH WALL (PLASTER)

CONVECTIVE HEAT TRANSTER PARAMETERS
. . a . us . ..

Stab Materlat User-Defined
Stab Thickness .417 ft
Surface Area 342.00 f t"2
Thermal Conductivity .567 STU/hr-f t-deg. F
Density 15.337 Ltus/f t"3

.Thernet Diffusivity .050 ft**2/hr-
Heat Capacity .738 BTU /tbe-deg. F

'First Mode Thickness .01000 ft
Node Thickness Ratio 1.00
Ntsuber of Nodes 43
External Botsidacy Condition Convective
External Nest Transfer Coefficient. Uchida
Outside Erwircrrient Index 0
Insi:le Environment. Inden . 1
Interior Heat Transfer Coefficient Uchida

TABLE OF EXTERNAL HEAT TRANSFER CCEFFICIENTS -

..... ..... ... . ..... ....
.

c c~1',:' d-I a K976Temperature Dif ference (Degrees F) Neat Transfer Coefficient (STU/hr/ft**2/F)
..................................... ............................................

.00000 :1.4700 'i''
1.00000E+06 '1.4700 -

.

TABLE OF INTERIOR HEAT' TRANSFER COEFFICIENTS .
......... . . , -

Tenperature Difference (Degrees F; Heat Transfer Coef ficient (BTU /hr/f t**2/F)

. I gq .* -
.

M.D.
.................................... ............................................ !

.00000 -3.4700. t rs I=
1.00000E+06 1.4700'

f2..
L'. TABLE OF MEAT SINC MESH POINT COORDINATES (feet)

.*

.77' '-...... . ..._ ... .....

.000000 .010000- .020000i .030000 ~ .040000. .050000' .060000 .070000 .080000 .090000 -
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PCFLtJD version 3.7

SONCS 2 DIS 1RIBUT10N ROOM 310B - sao

Heat sink wtrtier 3: CEILING (CONCRETE)

CONVECTIVE REAT TRANSFER PARAMETER $
.. .. ..... . . s. . ..

*

Stab Materiet User-Defined
Stab Thickness 1.000 ft
Surface Area 266.94 ft**2
Thermat Conductivity 1.040 btu /hr-ft-deg. F
Density 143.600 (tun /f t**3
Therinat offfusivity .034 ft**2/hr C C g' . g. -Heat capacity .210 BTU /ttss-deg. F -

- First Mode Thickness .02041 ft L.(~ N(e, deff3 - A..s .

[[' *

Node Thickness Ratio 1.00 .
Ntaber of Modes . 50
Externet Boundary Conditi m Adiabatic
Inside Envirornent Index 1

*

Interior Heat Transfer coefficient Uchida

TASLE OF INTERIOR HEAT TRANSFER COEFFICIENTS . . ' *

y- . - . .. - - - .. - . - - ... - . .

Teeperature Dif ference (Degrees F) Heat Transfer Coefficient (STU/hr/ft**2/F) .

.00000
- I T8' i -1.7.13' ..

i.00000E+06.
i.4700

' *

i.4700 . . ,

- . - g

TAatE of MEAT s!NIC MESN POINT COORDINATES (feet) f- . .. .. .... . ....... -

.

7_ Q .
,

, ,3.. .

m.7 ;. .

-
-

.000000 .020403 .040816 .061224: .081633 .102041- :.122449 .142857 .163265 183673 '

.204082- .224490 .244898 .265306- .285714 .306122 .326531- .346939 .367347 .387755
408163 .428571 448980. 469333 .489796 .510204 .530612 .551020 .571428 .591837

.612245 .632653 .653061 .673469 .693877 .714256 .734694 .755102 .775510 .795918

.816326 .836734 - .857143- .877551 .897959 .918367- .938775 .959183 .979592 1.000000

.
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| PCFLtD version 3.7

SONGS 2 DISTRIBUTION Room 3108 - Sao

AUXILI ARY CON 0!TIONS SELECTED
====se =2 s . s=========== e==3

|

Stowout Penets CFF

Convective Heat Transfe ON

Unit Air Coolers OFF
Heating and Ventiiati<n Ftou OFF j

Compartsient Leakage OFF
Capartment Equipment Heat Loads ON
Atmosphere Exhaust Fan OFF

8towdown Dropout OFF

1 Zero Reverse Flow 0FF
8% Revaporization OFF,

1

PROBLEM CONTROL PARAMETERS
!

====== ...msses==========s CCN [
Probtem Tfee Limit 14400.0 seconds
Flow Calculation Output / Frequency OFF/ 0 ,

Meat sink Catcutation output /Frequercy ON/ 1 C- [. # '[ _ j {* C O l
e tCompartment Pressure Difference Output OFF J o*

'

Extended Heatsink output: Node Teeperatures ON

R-start Option OFF

Number of Plot Points . 25
SIGFLO Switch Time 1.000000E+20 seconds
SIGFLO lteration Tolerante .001000 psi -

r.g g,Maxistan Murnber of Flow Iterations 500

CALCULATION / PRINT TIMES SELECTED DP '

. g*7 , _.

Cate. Time Step Change Time Print Intervat Change Time I . -I[.hM
1.000E-02 1.00CE+00 3.600E+03 2.000E+04 - [ b
1.000E-01 1.000E+01 0.000E+00 0.000E+00 -

' ' '

1.000E+00 2.000E+01 0.000E+00 0.000E+00 Pc, *
1.000E+01 1.000E+02 0.000E+00 0.000E+00

Ll j, R. ..e --- .Eg3.000E+01 3.600E+04 0.000E+00 0.000E+00
..

10

u

.._m.

-u
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PCFLUD Versten 3.7

. SONGS 2 OISTRIBUTION ROOM 310B - 580

Time . O Hours O Minutes .00000 Seconds ( .0000 Seconds ) (Cate. Time trep = 1.000E-02 seconds)

----- Coppartment ---- Teep. S-Meat / Ret. -- Pressures (psia) *- Total Frac. Frac. Heat Total
(Oeg F) Quality Hus. To*at Air Steam K Mass (ttyn) Air Vapor toed Energy (BTU)

===========.s======== == .... ... .. ===. === ..... .=s== ==== ........_

0 Atmosphere 95.000 .50 14.700 '14.292 .408 1.40 .9825 .0175
1 R00M 310B 95.000 21.3 5 .50 .14.703 14.292 .408 1.40 3.0936940E+02 .9825 .0175 5.46 3.4717660E+04 -

Coopertmente Initia1 Energy. 3.4718E+04 5TU conpartaents Initial Mass 3.0937E+02 1tze

Current Energy in Concertments 3.4718E+04 BTU Current Mass in Compartments 3.0937E+02 tbn

Blowdown Enthalpy Aded 0.0000E+00 BTU Blowdom Mass AcHsJ 0.0000E+00 itss

irreversible Energy Loss 0.0000E+00 BTU (Condens. + Dropout) Mass Loss 0.0000E+00 ttna

Energy lost to Atmosphere 0.0000E+00 Blu Mass Lost to Atmosphere 0.0000E+00 tire

( Rate of Energy Loss to Atmospnere 0.0000E+00 BTU /sec 1 1 Rate of Mass Loss to Atmosphere 0.0000E+00 lbm/sec ]

.......................................................... ..........................................................

Absolute Energy labatance 0.0000E+00 BTU Absolute Mast Ipbalance 0.0000E+00 ttze

( Cp /Relative Energy Isbalance 0.0000E+00 % Relative Mass !statance 0.0000E+00 1

.c c Ai: Aje i , i; 2:

.

- |

. 2
$TIiAri '
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PCFLtc Versien 3.T '

,

I

SOES 2 OtSTRIauT10s accm 310s . $so 1

|

Time = 1 Mours O Mirastes .00000 Secords ( 3600.0000 Seconds ) (Calc. Time Step . 3.000E41 secords)
,

'

---- Compartment ---- Temp. S-Meet / Ret. -- Pressures (psia) -- Totst Frac. Frac. #est Total
(Deg F) Quality Hum. . Total Air Steam. E Pass (tha) Air vapor Load Energy (BTU)

==c -

______________ _ _____ _ _ _ _ _ _ _ _ ===

O Ateosphere 95.000 .50 14.700 14.292 408 1.40 .9825 .0175
1 Roam 310s 116.090 41.3 S .28 15.259 14.835 .426 1.40 3.0736960E42 .9825 .0175 5.46 3.586T960E44

<

Cm t-.is initiet Energy 3.4718E+06 STU Compartments Initiat ** ass 3.0937E42 than
-

,

Currer't Energy in compertments 3.5862E46 STU Current mess in Campertments 3.0937E+C2 tbn

stoissaic Enthalpy Added - 0.0000E+00 8T0 sic =donc mass A& sed 0.0000E+00 tta

irreversittle Energy Loss -1.4169E+03 BTU (Cordens. + Detpeut) Mass toss 0.0000E+00 itsu

Energy Lost to Atmosphere 2.7259E42 BTU mass Lost to Atmosphere 0.0000E*C0 itse
!

[ Rate of Energy Loss to Ai % e 2.6146E-01 87U/see ) [ aate of mess Loss to Atmosphere 0.0000E+00 ttuntsee 1

........... .......... ........ ... .= - - . - - -.....-- --... .......... ... _.

Absolute Energy fabstance 2.5940E-C2 STU Absolute mass Imbetence 0.0000E+00 itse,

Retettwe Energy latetance ' 7.2333E-05 % Relative mess subaterte 0.0000E+00 %

M [

A-I > P- % -5C C A/: l

'
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page 18
''

12-07-92
15:05:03

-

PCFLUD Version 3.7

songs 2 0tSTa!SUTIou R00m 310s - Sao

I
Time = .3 Mours O minutes .00000 Seconds ( 10800.0000 Seconds ) (Calc. Time Step = 3.000E+01 seconds)

Conqpartment - -- Temp. S-Meat / Ret. -- Pressures (psia) -- Totat Frac. Frac. Meat Total----

(Deg F) Quality Num. Total Air . Steam K 8 tass (ttst) Air Vapor Load Energy (STU) !
.. 4...... . ..... . _ _ _ _ _ _ _ _ _ _ _ _ . __ !

O Atmos;Aere 95.000 .50 14.700 14.292 .408 t.40 .9625 .0175
t actn 3108 121.765 .46.6 S .24 15.409 14.981 428 1.40 3.0936940E+C2 .9625 .0175 5.46 3.6169870E+04

.

Cor:partaents Initiet Energy 3.471E+04 8TU Ccupartse ets Initiat Mass 3.0937E+02 itze

Current Energy in Cmises 3.6170E+04 STU Current Mass in conometments 3.0937E+C2 ttus

8towdown Enthalpy Added 0.0000E+00 BTU 8toma$ceri Mass Ad$ed 0.0000E+00 lbus

irreversible Energy Loss -7.3820E+C3 STU (Condens. + Droocut) Mass Loss 0.0000E+00 ttsn

Energy Lost to Atmosphere 5.9298E+C3 STU Mass Lost to Atmossbeee 0.0000E+00 Itze

! Rete of Energy Loss to Atmosphere 1.2677E+00 STU/sec 3 t ante of mass Loss to AtW,.i. 0.0000E+00 ttuvsee ]

.. ... .................~ .... .. .... - -.

{
................... ...................... ............

Absetute Energy Imbalance 4.6387E-02 BTU Absolute mass is6atance 0.0000E+00 ttus '

Relative Energy tabatence 1.282SE-04 1 Relative mass tabstance 0.0000E+00 %

!

cc A! Al I l'75.
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CERTIFICATE OF AUTHENTICITY '

,

CO N
~~

N LA-~ O N ,

!
!

1

This is to certify that the microphotographic images appearing in this microform are direct and facsimile
reproductions of the original records of the Southern California Edison Company and were microfilmed
in the regular course of business. The microfilming has been performed according to established routine r

Company Policy for systems utilization and/or maintenance and preservation of records through the

storaye of such microforms in protected locations.

i

THE DOCUMENTS CONTAINED ON THIS MICROFORM ARE ORIGINAL RECORDS OF:

fMSouthern California Edison i
'

.

For the MATERIA!, r. ArMINIS*11tATIVE SERVICF.S - CDM/ sot 4GS Department
Sars Cro@e Mclear Our===tirs; Stat.icn Desigrs almimeinne

4

This microform file is a complete record of the transaction herein recorded. The documents are arranged
on this microform in the following manner:

j by month m Location and Work Order sequence O Order of Payroll Location NumberI

Alphabetical order by-- O Grievance File Number sequence

[ Numerical order by Design Cal.Mo. h Date order
C Order of Customer Service Store Numbe, O other

The hardcopy documents used to create this microform have been authorized for destruction after
'

verification of correctness and acceptability of the microfilming.

It is further certified that on the date specified below, the micrographic images appearing on this microform
were made at a reduction ratio of 29 :1 under my direction and control.

The aeove information is deemed necessary in compliance Licensees - issued March 14,1972. This order has subse.
with the Federal Power Commnuon Order No. 450. Regu. quently been approved by the Public Utilities Commotion
lations to govern the Preservation of Public Utilities and of the State of Califorma on October 29,1974.

/19W A ,L
.... ........... - ..... ........ .

AWS BLDG., 0-2-P. SONGS C 4 m
-

. . . . . . . . .......... .........
. . . . . . . . . . . . . . . . . . . . . .

... ... ... ....
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Page 21
12-07-92
15:05:03

PCTLUD version 3.7

S0=GS 2 OlsTR! suit 04 Room 310s - sac

Time = 4 Nours O Minutes .00000 seconds ( 14400.0000 seconds 3 (Calc. Time Step = 3.000E+01 seconds)

---- Compartment - *- Teso. S-Meat / Ret. - Pressures (psis) -- Totat Frac. Frac. Meat Te %l
(Deg F) Quality Nue. Total Air Steam K Mass (tbm) Air vapor Load Energy (87U)

O'' Atmosphere 95.000- .50 14.700 14.292 406 1.40 .9825 .0175
1 ROOM 3108 123.777 43.5 S .23 15.463 15.033 430 1.40 3.0936940E+02 .9625 .0175 5.46 3.6279050E+04

Compartments initial Energy 3.4715E+04 STU Campertments initiat Mass 3.093M ttus

Current Eneegy in Cmrtments 3.6279E+04 STU turrent Mass in Compartnetts 3.0937E+02 tbo

stowdown Enthalpy Added 0.0000E+CJ BTU slowdown Mass Adoed 0.0000E+00 the

-Irreversible Energy Loss -1.2753E+04 afu (condens. + Dropout) Mass Loss 0.0000E+00 the

Energy lost to Atmosphere 1.1192i+04 BTU Mass Lost to Atmsphere 0.0000E+00 tbo

( Rete of Energy Loss to Atmos #we 1.6454E+00 STU/sec 3 I Rate of Mass Loss to Atmosphere 0.0000E+00 ttun/see ]

................................. ...... ....... ...... .. ..... .-- - -- .. .-_ - ;...... .....- _ _ . .

Absolute Energy tubstance 2.8320E-02 sTu Absetute Mass tseelance 4.0000E+00 itse

Relative Energy labetance T.8062E-05 % Relative Mass isoelance 0.0000E+00 1

Cc/y/

CC A: M- l 3 S 97

M '13-ill _ _ .

f-Tosn N
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8.3 Computer Room 232 Temperature Rise Analysis.

TheresultsoftheheatloadanalysesofCabinetAreaRoom229(Section8.5)
and Computer Room 232 are as follows

ROOM NAME Normal room ROOM TEMP.
temperature AFTER 4
period to lir.

580 SB0(*F)
(*F)

COMPUTER ROOM 232 72 112.223

CONTROL ROOH CABINET 75 105.281
'

AREA (ROOM 229)
;onclusion:

Based on the temperature rise analyses of the Computer Room 232 and the
Cabinet Area Room 229 it can be concluded that the Computer Room heat
load has no affect on the temperature rise in the Cabinet Area because
the ambient temperature for both rooms after 4 hours of the SB0 is below
the design limit (120 'F). [\Input data summary used for Computer Room 232 Temperature Rise Analysis. "

Q = 26.48 BTU /S (Ref.#6.7)
317.380 ft (seeassumption3.17)V =

!HeatSink K C A t Ti
BTU /hr*-ft'F lbm/ft3 BTU /lb'm*F (f t') (ft) (*F)

North 0.567 15.337 0.738 114.0 0.417 72 -

wall
Plaster

North 1.04 143.6 0.21 592.23 2.0 72
wall
Concrett

South d.567 15.337 0.738 706.23 0.417 72
wall
Plaster

West wall 0.23 23.224 0.516 589.0 0.626 72
Plaster

Ceiling 1.04 143.6 0.21 1152 1.00 72
Concrete

Jee data below for the reference to the above table.

!
'

____ _ _ _ _ _ _ _ _ _ _ - - - - . _ - - _ - _ _ - - _ _ - - - - - - - -



- .-- .- . - .- .-
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CAlcVIATIOM FOR COMPUTER ROOM 2321 UNIT 2 i
-

EF := 31.0 ft (Ref. # 6.8.1) '

BE t= 37.17 ft (Ref. # 6.8 1)
AB := 31.0 ft (Ref. # 6.8.1)
KF := 31.17 ft (Ref. # 6.8.1)

'
- AK := 6.0 ft (Ref. # 6.8.1)

hr tm GE o |i

*

GE t= 19.0 ft (Ref. # 6.8.4) !
.

3
I '

Q := 27.94 10 W (Raf. # 6.7) |

3 3.4121 t

'Q := 27.94a10. -*

! D.3600
.

t

Q = 26.482 BTU /S
*

CAI4UIATION OF THE WALIS(SOUTH, EAST, AND WEST) AREA
i

1Am = BE'GE Am = 706.23 ft'2
,

Aa := AB'GE Aa = 589 ft*2 i
i

!Av t= AB'GE Av = 589 ft'2 i-

AREA OF 'IHE NORTH WALL
.

Ap = AK GE Ap = 114 ft*2

Ac = KF+GE Ac = 592.23 ft*2

AREA OF THE CEILING

Ace = BE AB
3 ft*2

Ace = 1.152 10
,

|

MMMW !

I
:

!

I'
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CALCUIATION OF PROPERTIES FOR COMPOSITE WALL (PIASTER WALL)
i mmmm . .

NORTH WALL

tp := 0.0625
.ft (Ref. # 6.8.1)

tair := 0.292 ft (Ref. # 6.2)
tT := 2 tp + tair

tT = 0.417 ft

k := 0.25 M /(hr-ft-F)
P (Ref. #.6.17)

4

p := 51.0 lbm/ft 3
P (Raf. # 6.17)

,

Cp = 0.74 BTU /(lbun-F) (Raf. # 6.17)P

k := 1.24 BTU /(hr-ft-F)-
(seesection8.8) A

p := 0.07 lba/ft*3
air (Ref. # 6.2)

Cp . := 0.24 BIU/(lbm-F) (Ref. # 6.2)air

tT
Ka :=

Ka = 0.567tp tair BIU/(hr-ft-F)
2- +

k k
p air

~2 tp p +' "tair p'
'

p, air, pe = 15.337 lba/ft*3,pe -:= ,

..

'2 tp p Cp + 'tair p Cp
'

*

P P. air air,.

Cpa := .

'2 tp p + "tair p'
'

P. air..-
. -

Cpe = 0.738-
BIU/ (lba-F)

sca s umsasse wee
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SOUTH WALL

tp t= 0.0625 ft (Ref. f 6.8.1)
tair = 0.292 ft (Ref. # 6.2)
tT t= 0.417 ft

t.

* -

tT
Ke != Ke = 0.567 M/ (hr-f t-F) . q

2- +
k k
p air .

I

~2 tp p '

+ 'tair p
'

dP. air ,.
.

pe -t= ipe = 15.337- lbm/ft*3tT
,

! - :i
'2'tp P Cp + 'tair p Cp

'
'

'

P P. air air ,_ j
.

-Cpe t= .

~2 tp p + 'tair p' *

P, air ,. , i .

:Cpe -0.738 m/ (1bmi-F)
--

. s

i

,

,

4
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WEST WALL

(Ref. # 6.8.1) Itp = 0.0833 ft

tair := 0.292 ft (Ref. I 6.2)
;titt = 0.167 ft

tT = 2 tp + tair + tin ft .

tT = 0.626 ft !.

k t= 0.092 M/ (hr-f t-F) (Ref. # 6.11)Ln

p t= 36.0 lba/ft*3 (Ref. # 6.11)in

Cp ta 0.2 m/(1ba-F) (Ref. # 6.11)
tT

Ke = -
Ke = 0.23 m/ (hr-ft-F)

2- + +
k k k
p air in

"2 tp e '

+ 'tair p
.

+ ' tin p '

p. air, in ,.

pe t= .
,

tT

,

Pe = 23.224 lba/ft*3 *

r.

"2 + bp p Cp +- tair p Cp + ' tin p- *Cp
' "

' '

B

'

p - p, air- air., in in ,.

Cpe:t= .

.

~2 tp p -1 '

pd + .tair*p--
'

+ " tin p '

-- air . in.

. ,

Cpe = 0.516 - m /(1be-F)

scaapesusesee
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$0ht.5 LMlis 2 COMPUTER ROOM 232 500
0.00

tooM 232
14.7 17380.0 72.0 0.$0 1.00

0.0000 C.0000 0.0000 1 0
0.0000 26.48
28800 26.48
MOF

0.0000 0.0000
SEOF

0 0 000.00 000.00 000.00 000.00 000.00 1
SEOF

0 000.00 000.00 000.00 000.00 1
GEOF

0 0 1.00 0.60 0.60 0.00 0
KOF
0.0000 0.0000 0.0000

- 1.0E6 - 0.0 0.0
_

SEOF

1 1.00
SEOF

0.0000 14.70 75 0.50
,

i.e20 14.70 75 0.50
DEOF

e-
NORTN WALL (PLASTER)

3. 114.0 0.417 0.01 1.00
1_ 014*

,

0.000 1.47
1.E6 1.47

CCN i*Eo'
,

t|"6 '|0 C.c &: N' - I > Y ICE
GEOF

0.567 15.337 0.738 ^ ' " " ' ' ' ^ * * *

NORTH WALL (COLCRETE)
3 592.23 2.00 0.01 1.00 to ,gQ1 014 * " 9,.

0.000 1.47 k,.
1.E6 1.47

'c|' i' $' .
u --.+

$-l#4Vfi,,,

. , ,3 g ; ; g f4.. hMh0.000 1.47
1.E6 1.47 ' . ,,. _ ,. M .

GEOF

1.04 143.6 0.21

f[T '^^-*" ~+. hOWEST WALL (PLASTER) _

3 589.0 0.626 0.01 1.00-
't 014

0.000 1,47
1.E6 ' 1.47

- DEOF --

0 -0.00
0.000 1.47-
1.E6 1.47

1

'

-
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EOF
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0100010000 ' t
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ht09
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PCFLUD Version 3.7

SONGS UNITS 2 COMPUTER ROCM 232 $80

' *** PCFLLO 3.7 * **

Thereoftuid Dynamics for a System of Interconnected Compartments *- >

M4P-120

000
-|

(Cy copyright 1990 Sechtet Corporation
z(C) Cc(V 1988 sechtel Eastern Power Corporation

ALL RIGHTS RESERVED

(C) f4 - ST 1976, 1985, 1957 sechtet Power Corporation
' ALL RIGMTS RESERVED

Release Record
. . . . . . . . . . . . . .

"

~ Date Version Description of Changes

' 3/25/85 1.00 orisinet PC version
8/25/86- 2.00 Air-only version (SF)

. 1/06/87- 3.00 Added SICFlo routine
- 6/02/88 '3.10 Modified for new compiter'

2/06/90 '3.61 -61 Couperteent version C' C . N /
- 5/21/91- 3.7 Automotie zero reverse fIow '

Y| 'f, f f CCCA: '

INPUT file name: b:r232.inp

fCUTPUT file name: b:r232.00T. - [ "
, ,

PLOT file name: b:r232. PLT.. j
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PCFLtD Yersion 3.7
l

SONGS (JNITS M' 00M 232 - 580'

COMPARTMENT ins IA.L CON 01TIONS
====.r.z,= . ==================

Coopertsent Description Vcture Temperature Pressure Ret. Munidity Flow to Conpartments

(f t"3) (Degrees F) (psia) (Fraction) ( 0 = Atmosphere )
........... .............. ...... ....... ........... ........ ............. .................. .

O Atnesphere 75.00 14.7000 .50
1 ROOH 232 1.7380E+04 72.00 14.7000 .50

.
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SONGS UNITS 2 C W .lTER Ro0N 232 . sao

COMPARTMENT AUXILIART CONDITIDuS
==================================

Cweartment . Compartment Air Cooler Constant Air Ccoter Temperatures Espalpment heat Load Leakage Coretants,

Desc. (BTU /sec-deg) Water (F) Start (F) Options. Rate (CFM) 3 Press.(in. N20)
....................... . ................... ....................... ................... ...........................

. |
.

1 200M 232 .000 ~ .0 .0 1, 0 .00000 .0000

COMPARTMENT NEAT LOAD
=======================

,

compartment 1

Time (secorris) Heat Load (STU/sec)
...... .......... .....................

.00 26.48
28800.00 26.48

((Y |'

'?.1/2c c g 3 A/ I 2

_ ,

-
i

I
'

# A.
fTiieci ap-in %

/$ /z-n -N3
|
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PCFLt2 Version 3.7

SONGS (MITS 2 COPEUTER ROOM 232 - 580

SLOlDOWN DATA
===============

Time (sec) Flowrate (itm/sec) Enthalpy (BTU /lbs)
. . . . . . . . . . . . . - .................... ....................

.00000- .00000 .00000
1.00000E+06 .00000 .00000

SPLlf OF BLOWDOHd DATA
===========r============

Compartaent Fraction of 81oudown
............. ......................

1 1.00000

ATMOSPHER*C DATA
==================

. Time (sec) Temp (deg.F) Pressure (psis) Relative tatsaldity

............ . . . . . . . . . . . . . ................ ...................

.00000 75.000 14.700 .50000

CCN! 'f- f' //g'1.00000E+20 '75.000 14.700 .50000 )

M.13-ilk .
-

/>
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PCFLtm Version 3.7

SCNGS UNITS 2 COMFUTER ROOM 232 - S80

Heat Sink Nunber 1: NORTH WALL (PLASTER)

CONVECTIVE HEAT TRANSFER PARAMETERS
=.. ......... .......... .

Stab Material User-Defined
Slab Thickness 417 f t
Surface Area 114.00 ft**2
Thermal Conductivity .567 sTU/hr-ft-deg. F

Density 15.337 1bm/ft**3
Thermal Diffusivity .050 ft**2/hr
Heat Capacity .738 STU/lbn-deg. F j

First Node Thickness .01000 ft
Node Thickness Ratio 1.00
Nuter of Nodes 43 i

'

Externai Boundary Condition Convective
External Heat Transfer Coefficient Uchida
Outside Envirarsnent index 0
Inside Envirorsnent Index 1

Interior Heat Transfer Coefficient Uchida CC/V/
*#

C C tJ '- -| '/*TALZ OF EXTERNAL HEAT TRANSFER COEFFICIENTS
>

.. - . ....... .......... . ........ ...
'

Temperature Difference (Degrees F) Heat Transfer Coefficient (BTU /hr/ft**2/F) ,

.................................... ............................................

.00000 1.470*

M- b-HL1.00000E+06 1.4700

TA8tE OF INTERIOR MEAT TRANSFER COEFFICIENTS
. ...... ........... .... = =... ....

#. .

Teaperature Dif ference (Degrees *) Heat Transfer coefficient (BTU /hr/ft**2/F) . / gag [f [Mdh
|ff * // 47--9(-

,

.................................... ............................................

|
00000 1 4700

*

1.00000E+06 1.4700 .

|
|

|
TABLE OF HEAT $1NK MESH POINT CCORDIWATES (feet) #5. _ . .... . .... = --- - -- - -- - - -

,

.000000 .010000 .020000 .030000 .040000 .050000 .060000 .070000 .080000 .(00000

6

s .

L- . _ _ _ _ _ _ . . . . - . . . , . . . - . . -
- - -s .m.-. -

- - - - - - - '--= = - - - -
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Page 7
12-07-92-
12:26:46

PCFLUD Version 3.7

SONGS UNITS 2 COMPUTER ROOM 232 - Sao

Heat Sink Nurber 2: NORTH WALL (CONCRETE)

.

' CONVECTIVE MEAT TRANSFER PARAMETERS
..... ... .... .

Stab Materfat User-Defined
Stab Thickness 2.000 ft
surface Area 592.23 ft**2
Thereal Conductivity 1.040 BTU /hr-ft-deg. F
Density 143.600 tta/f t**3
Thermal Diffusivity .034 ft**2/hr
Heat Capacity- .210 STU/tta-des,. F

-

First Mode Thickness .04082 ft
Node Thickn=ss Ratio 1.00
uts2ber of Modes 50
External Boundary Condition Convective
Externat Heat Transfer coefficient- Uchida
Outside Environment Index 0
Inside Environment Index 1
Interior Heat Transfer Coefficient Uchida

M
c c af: A/-I , WlITTABLE OF EXTERNAL HEAT TRANSFER COEFFICIENTS

. . . .... .. .

Terperature Difference (Degrees F) Heat Transfer Coefficient (BTU /hr/ft 2/F). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . .....................................
.. - ~ ~

.00000 1.4700
1.00000E+06 1.4700

M '13-nV
TASLE OF INTERIOR HEAT TRANSFER COEFFICIENTS
......n....n.......n.

+..

Temperature Difference (Degrees F)- Heat Transfer Coefficient (BTU /hr/f t**2/F) * *

,[p y .

.f .

p................................. .. ............................................ a..
.00000 1.4700

1.00000E+06 1.4700 [.
-

" 7/ ~$2.

TABLE Or NEAT SikC MESH POINT COORDINATES (feet)-
. .. . .. . ..... . . , , , y

.000000 .040816 .081633 .122449 .163265 .204082 .244898- .285714 .326531 .367347

*

8

~

v

m

. . .- - , . -



. _ _ _ _ _ _ _ _ _ - . _ _ _ _ _ _ ____

.408163 .448980 .489796 '.530612 .571429 .612245 .653061 .693878- .734694 775510.

.816326 .85 7143 .897959 .938775 .979592 1.020408 1.061224 1.102041 1.142857 1.1836731.224490' , 1.265306 '1.306122 . 1.346938 1.387755 1.428571 .1.469387 1.510204 1.551020 1.591836
~ 1.632653 -1.673469 -1.714285 1.755102 1.795918 1.836734 1.877550 1.918367 1.959183 2.000000

. .

f
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Page 8
12-07-92 -
12:26:46

PCFLtc version 3.7

' SONCS UNITS 2 COMPUTER ROOM 232 - S80.

Heat SisA, Number 3: . WEST VALL(PLASTER)

CONVECTIVE HEAT TRANSFER PARAMETERS
... . . ...

Stab Materlat User-Defined
Stab Thickness .626 ft

. Surface Area 589.00 ft**2
Thernet Conductivity .230 STU/hr-ft-deg. F
Density 23.224 Ibm /ft**3
Thernet Diffusivity .019 ft**2/hr-

' Meat Capacity- .516 STU/ttsu-deg. F
'First Node Thickness .01278 ft
Mode Thickness Ratio 1.00

- Ntaber of Modes . 50
External soi.ridary Condition Convective
External Heat Transfer Coefficient Uchida
Outside Environment Index - 0
Insicle Environment Index 1

Interior Heat Transfer Coefficient Uchida {CW /
CC Al : A[ - / > f f/f 'TABLE OF EXTERNAL MEAT TRANSFER COEFFICIENTS

. . . . . . . . _ . . . _ . . . . . . . . - -

. !'''':!!"'!.? !!!!'!"'!. !!''!"*.! ?. .""*.!!'"'!".***!!!*!'"! !*."''""!!**2'!!. --

00000 1.4700
1.00000E+06 1.4700

M- 3-llL
.

TABLE OF INTERIOR NEAT TRANSFER COEFFICIENTS

.Jr g ' I,
* -

.. . .__. . . a

f. K f./.w u.,y,f$=/)-{k..;
; fesperature Difference (Degrees F) Heat Transfer Coefficient (STU/hr/ft**2/7)

g
-

.................................... ............................................

00000 -1.4700
+
[ gp ,g:.1.00000E+06 1.4700 '

-.

+ > . .

TABLk OF NEAT SI M MESN POINT C00NDINATES (feet) . [[f. . _ . . . . . _ . . . . . . _ . . _ _

.000000 .012776. .025551 .038327 .051102 .063878 .076653 .089429' .102204' . . .114960
.

' 10 '

. .

N'

s 4 e i^s i n - y-
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1277551 .. 140531' .153306 .166082 .178a57 - 191633 '.294408 .217134 .229959- .242735. .

255510 .268286 .281061' .293837~ .306612 319388 ,332163 ' .344939 .357714 .370490. .

.353265 .396041 - .408816 .421592 .434367
, .511020 .523796 - . 536571 .549347 .562122

.44 7143 .459918 .472694 - 485469 .496245 -
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.

S

4

'

i+L.

N

, . . .

c c d ; '^f~ A A " O
-. - m ,, ,

*

' p . S '-pg

..#.'N '

. -

P1]; arf , Qa.m 9&-
'

.
|f h -Zi -re.-

a . ;;,g
-

. .

I'
,

.

< .I 4 .,Q'

.,-_

,n i .
'*'

"

1...
' J~ er,. ,. . .:...s. .-, . _ . _ _ . . , . . . ,.-



_ _ _ _ _ _ _ _ _ - _ _ -

,Page 10
12-07-92
12:26:46

PCFLUD Vetslan 3.7

SONGS UNITS 2 COMPUTER ROCM 232 - 580

Heat Sink Ntster .5: SOUTN WALL (PLASTER)

CONVECTIVE HEAT TRANSFER PARAMETERS
============== 3- -=========

Stab Materiet User-Defined
Stab Thickness .417 ft
Surface Area

. 706.23 ft**2
Thermat Conductivity .567 87U/hr-f t-des. F .Density' - 15.337 Itavit**3
Thernet Of ffusivity .050 ft**2/hr
Heat Capacity .738 BTU /ttun-deg. F
First Node Thickness ~ .01000 ft
Node ~hickness Ratio 1.00
Nts6er of Nodes - 43
External. Boundary Condition Convective {(Y --External Heat Transfer Coefficient Uchida
Outside Environment Irdex 0

Afe g,f ,[ -Inside Environment Inden 1
.

Interior Heat Transfer Coefficient Uchida 3 ''P *

TABLE OF EXTERNAL NEAT TRANSFER COEfflC3ENTS
~

===================================== n

Teaperature Dif ference (Degrees F). Heat Transfer Coefficient (BTU /hr/ft**2/F) ,.................................... ............................................
_ . , _ _ , _ 1

,

.00000 1.4700 - |
1.00000E+06 1.4700 - " , . m.,.

P T1yXl-

1 -1)4. L -TA8LE OF INTERIOR NEAT TRANSFER COEFFICIENTS - j y... . - .. . -

Tenperature Dif ference (Degrees F) Heat Transfer Coef ficient (BTU /hr/f t**2/F)
.................................... ...................... .....................

.00000- 1.4700
1.00000E+06 1.4700 .

- k. .&

TABLE OF HEAT SINK MESM POINT COORDINATES (feet)
===== a=====================..===============

.000000 .010000 .020000 .030000.. '.040000 .050000 .060000 .070000 0.08 000 .090000

13
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12-07-92
12:26:46

PCFLib Version 3.7

5 , UNITS 2 COMPUTER ROOM 2'? - 580

|
Heat Sink Nurter 4: CEILING (CONCRETE)

!

CONVECTIVE HEAT TRANSFER PARAMETERS
............. .... ..... ..

Stab Material User-Defined
Stab Thickress 1.000 ft

Surf ace Area 1152.00 ft**2
Thermal Conductivity 1.040 STU/hr-ft-deg. F

| Density 143.600 ttma/f t**3
Thermat Diffusivity .034 ft**2/hr
Heat Capacity .210 STU/lbe-de9. F
First Node Thickness 812041 f t
Node Thickness Ratio 1.00
Nm ber of Modes 50

(/* /External Bomdary Corditirm Adiabatic
Inside Envirorynent trdex 1 %-

c c tl: Al I > P 101
Interior Heat Transfer Coefficient Uchida

TABLE OF INTERIOR HEAT TRANSFER COEFFICIENTS ~ - ' -

. ... ...... .. . . .. ..

Temperature Difference (Degrees F) Heat Transfer Coefficient (BTU /hr/ft**2/F)
.................................... ............................................ ,

.0x. 1.47 . _. ._
'

1.0G000E+06 1.4700

f*T!]'ert 55AbTABLE OF HEAT SINK MESH POINT COORDINATES (feet)

/./ /z-u -ri.. ...... ... . . ... ...

.000000 .020408 .040816 061224 .081633 .102041 .122449 .142857 .163265 .183673 ~ ~ '

.204082 .224490 .244898 .265306 .285714 .306122 .326531 .346939 .367347 .387755

.408163 .428571 .448980 469388 .489796 .510204 .530612 .551020 .571428 .591837

G/.612245 .632653 .653061 .673469 .693877 .714286 734694 755102 .775510 .795918
.316326 .836734 .857143 .877551 .897959 918367 938775 .959183 .979592 1.000000

12



_ _ _ . ..

>
,

-

~

4

.( 3 g~
>

y a' 2 Q%
\J T. 4T. , .

UT

. :. \. &' a%
w .

.t\
.

% R
v %$ 0 -

!!! .

-

-,,.

.

inim

sin-
:46.

illw

' '? *.

,
..

I

w .

,
~'

..|

~ . . "1 *."

''_

_

.



.. . ..
. . . . . . . .

. . .

_ . ._. ......
.

_

Page 11
12-07-92
12:26:46

PCFLtJD Version 3.7

SONGS tJNITS 2 COMF=JTER ROOM 232 - $80

AUXILI ARY CONDIT101.S SELECTED
... . . . ...

Blowout Panels OFF

Convective Heat Transfer CN
Unit Air Coolers . OFF
Heating and Ventitation Flow 0FF

l. Compartment Leakage- CFF

[' Compartment Equipment Heat Loada ON ,

iAtmosphere Exhaust Fan OFF
"|

'

. 81owdots) Dropout- 0FF
Zero Reverse Flow OFF
8% Revaporization OFF

PROBLEM CONTRCL PARAMETERS
... . ......s.. ...

Problem Time Limit' .. 14400.0 seconds
Flow Calculation Output / Frequency OFF/ 0 (g -

;

Compartment Pressure Difference Output OFF - - -1

. Heat Sirk Calcutation Output / Frequency ON/ 1
[[ f

.

.

2

'

Extended Heatsink Output: Mode Tenperatures ON I .
.y

-'Restart Option - OFF
Nupber of Plot Points ' ' 25

+
SIGFLO Switch Time 1.000000E+20 seconds --

" - " .
1-

SIGFLO It<-'ation Tolerance .001000 psi
MaxiMLE Number of Ftow Iterations 500 -Ill :

CALCULATION / PRINT TIMES SELECTED p :. . - - . . . . . . . . . . .

*

Cate.' Time Step Change Time Print Intervat Change Time
. qg ,r p

................... ............. ................ ............. .

1.000E-02 1.000E+00 3.600E+03 - 2 880E+04

[ .

i[~ / -[/ -[(,,1.000E-01 1.000E+01. 0.000E+00 0.000E+00
~ ' ' ' ^ ~ ~

-1.0COE+00 2.000E+01 0.000E+00 - 0.000E+00
~ '^ ~ ' ~~

1.000E+01- 1.000E+02 0.000E+00 0.000E+00
2.500E+01- 3.600E+04 0.000E+00 0.000E+00 - '

;12 4
~-

--

a

115

. .
a

g-

*

_ _ _ ___
__. -____1_ _ _ a--. -
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Page 12
12-07-92
12:26:46

.,

PCFLtD Version 3.7 "

)
SOUGS UNITS 2 COMPUTER ROOM 232 - 580

.

;._ Time = 0 Hours O Minutes .00000 secords ( .0000 seconds ) (Cate. Time step = 1.000E-02 seconds)

----- Compartment ---- Temp. S-Heat / Ral. -- Pressures (psie) -- Totat Frac. Frac. Meat Total
(Deg F) -Quality' Hun. Total Air stessa K Mass (Ltze) Air vapor Load Energy (STU)

========s============= ======= ======= ==== ====================== ==== ============================= ======= =============

0 AtmosFAere '75.000 .50 14.700 14.485 .215 1.40 .9908 .0092
1 ROOM 232 72.000 19.1 S - .50 .14.700 14.505 .195 1.40 1.2907450E+03 .9917 .0083 26.48 1.2844960E+05

Compartments initial Energy 1.2345E+05 BTU Caepartments initial Mass 1.2907E+03 ttze

Current Energy in Cenpartments . 1.2845E+05 BTU Current Mass in Compartments 1.2907E+03 tiss

8towdows Enthalpy Added 0.0000E+00 STU Blowdown Mass Added 0.0000E+00 ites

Irreversible Energy Loss 0.0000E+00 STU (Condens. + Dropout) Mass Loss 0.0000E+00 ttum

Energy Lost to Atmosphere- 0.0000E*00 BTU Mass Lost to Atsosphere 0.0000E+00 ttus

[ Rate of Energy Loss to Atmosphere 0.0000E+00 BTU /sec 1 [ Rate of Mass Loss to Atmosphere 0.0000E+00 itzvsec 3
............................. ............................ .......... ...............................................

Absolute Energy Incatance . 0.0000E+00 BTU Absolute Mass Imbalance 0.0000E+00 lba

C c m -/Relative Energy'letalance 0.0000E+00 %.- Relative Mass Imbalance 0.0000E+00 3

c c A/: ^/ - I >$ @#
-

-

j-9S>-///,
.

# %4f.7,pri a-ss4v
g % -r e re -
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Page 14
12 07-92
12:26:46

PCFLLD Version 3.7

SONGS UN!iS 2 COMPUTER ROOM 232 - Sao

Time = 0 Hours 0 Minutes .00000 Seconds ( .0000 seconds ) (Calc. Time Step = 1.000E-02 seconds)

Extended Neatsink Output: Node Temperatures

Heat sink No 1 NmTR WLL(PLASTER)

73.099270 73.118620 73.138030 73.157380 73.17679073.196200 - 73.215550 . 73.23*890 73.254240 73.27365073.293060 73.312470 73.331880 73.351290 73.37070073.390110 73.409450 73.428800 73.448150 73.46750073.486850 - 73.506200 73.525540 73.544890 73.564180
'

-73.583470 T3.602750 73.622040 ~ 73.641330 73.660610
73.679900 73.699190 73.718480-: 73.737760 73.757050
73.776280 . 73.795560 73.814790 73.834010 73.853240 J- 73.872530 73.891750 73.905240 '

. C y /j -
~

Heat Sink No." ' 2, ' NORTN WALL (CONCRETE) *

-72.764500 72.794460 72.824430 T2.854400 '72.884370 -

.72.914400- 72.944430 72.974460 73.004490- 75.034520-'73.06454C '73.094570 73.124540' 73.154510 73.184540
,% [[h-73.214570 TI.244600 73.274630 U.304660 73.334690..73.364720 73.394740 73.424840 '73.454860 73.484890 . . ,

- - - - - - - " . -73.514920 73.54&950 73.574980 73.605010 73.634980 *

73.664950 73.694920 -73.724880 73.754850 . 73.784820
,

'73.814790' 73.844760 73.874730- 73.904690 73.934660 - -
_u,,,.,

.73.964690 - 73.994T20. 74.024750 '74.054780 74.084750-
- '

y/gg2 f) p ~.$ p ,*,a74.114720 74.144740 74.174710 74.204680 74.234710
,

~

| f/**[Ejs|,,

Heat Sink No. : 3, ' JEST WLL(PLASTER) '. .- - -

S 72.634980- 72.670260 72.705540 T2.740810- 72.776150 ['
72.811490 72.846830 72.882170 72.917510 72.952850

J72.988250 73.023650 ?73.059050 73.094390 73.129730
73.165070 73.200410 .73.235750 73.271090 - 73.306430-73.341830 73.377170' 73.412510 73.447850 : ' 73.48318073.518460: - 73.553740- ~73.589020 73.624300 . 73 659580
73.694850 73.730130 73.765350 73.800570 73.835780

-

18

*
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12-07-92-
12:26:46

,

PCFLLD Verster: 3.7 ,.

SonCS LMITS 2 COMPUTER ROOM 232 - 580,

Time = - 0 Hours O Mirutes .00000 Seconds ( .0000 Seconds ) (Calc. Time Step = 1.000E-02 seconds)-

.. J

~ Extended Heatsird Output: Mode Temperatures

Hest SirA Wo.' 5; SOUTN WALL (PLASTER)

73.099270 . 73.118620 73.138030 . 73.157380 . 73.176790-
73.196200' 73.215550 73.234890 73.254240 73.273650 ,. 73.293060 73.312470 73.331880 73.351290 73.370700'

t73.390110 73.409450 ' 73.428800 73.448150 - 73.467500'
73.486850 73.506200 73.525540 73.544890' 73.564180
73.533470 73.602750 75.622040 ' 73.641330 73.660610
73.679900 73.699190 73.718480 : 73.737760 73.757050

: 73.776280 ' 73.795560 73.814790 73.834010. 73.853240
73.872530 73.891750 ' 73.905240

(W/
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PCFLLD version 3.7

$0NGS tMITS 2 COMPUTER ROOM 2'S - 580

' Time = 1 kours O Mirutes .00000 seconds ( 3600.0000 Seconds ) (cate. Time step = 2.500E+01 seconds)

--- - Compartment -- - Temp. S-Meat / Ret. -- Presst& es (psia) -- Total Frac. Frac. Heat Total
(Deg F) Custity Htse. Total Air Steam C Mass (ttze) Air vapor Load Energy (BTU)

====================== - ======= ======= ==== ====================== ==== ============================= = = = = = = = = = = = = = = = = = =

0 Atuosphere 75.000 .50 '14.700 14.485 .215 1.40 .9908 .0092
1 ROOM 232 _ 102.483 48.1 $ .20 15.543 15.337 .206 1./.0 1.2907450E+03 .9917 .0083 26.48 1.3529020E+05

!2 ' Conpartamts Initial Energy 1.2845E+05 BTU conpartaents initial Mass 1.2907E+03 itse

current Energy in Conpartments 1.3529E+05 STU Current Mass in Compartinents 1.2907E+03 (tse

Slowdown Enthalpy Ad$ed G.0000E+00 BTU Blowdown Mass Added 0.0000E+00 itsu

f rreversible Energy Loss -5.207BE+03 STU (Condens. * Dropout) Mass Loss 0.0000E+00 ttze

Energy Lost to Atmosphere -1.6323E+03 BTU Mass Lost to Atmosphere 0.0000E+00 ttze

I Rate of Energy Loss to Atmosphere 4.432SE-03 BTU /sec 3 ( Rate of Mass Loss to Atmosphere 0.0000E+00 ths/see 1
..............................:.............................. ........................................ .................

Absolute Energy lacatence 2.8259E-01 STU Absolute Mass 1sbalance 0.0000E+00 ttze

Relative Energy labalance- 2.CSGSE-04'% Relative Mass le6 stance 0.0000E+00 % C c W /.
CC N. g-i ) P. /56

.
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PCTLLD version 3.7

SONGS tmITS 2 COMPUTER ROOM 232 - 58G

Time = 1 Hours O Mirutes .00000 secorris ( 3600.0000 Seconds ) (cate. Time Step = 2.500E+01 seemis)

Exterded Heatsitt Output: Node Teeperatures

Heat SirA No. 1,. NORTH WALL (PLASTER)

85.018770 84.572050 84.137480 83.715060 J3.304900
*

182.907010 82.521330 82.147800 81.786350 81.436980
| 81.099760 80.774510 80.461150 80.159580 79.869720
=79.591520 79.324800 79.069490 78.825410 78.592440
-78.370390. 78.159150 77.958590 77.768520 77.588780

(k . /77.419160. 77.259550 77.109710 76.%9450 76.83865C
76.717070 76.604580 76.500950 76.405980 76.319490
76.241300 76.171230 76.109160 76.054780 76.006030 -

75.968660 75.936430 75.918G60 (( *3
,

'
,

_ ,
Heat sitt Ilo. 2, NORTH W4LL(CONCRETE).

J #||h79.384430 78.144620' 77.084630 76.194850 75.462190 "A74.871490 74.405550 74.046910 73.778170 73.582860 *: +
73.446320 -73.355620 - 73.299900 73.270230 73.259490
73.262360 - 73.2743801 '73.292940 73.315640 73.341090 ' (73.368380. 73.396700- 73.425690 73.455230- 73.485020 -

.E C g" L,!
73.515050 -73.544950 73.574980 .73.604890 73.634800 *.

s , 81, g-73.664890 73.694850 73.724700 73.754490 73.784700 *

73.814970 73.845370 73.876130 73.907070 " 73.938450
. r -

.N N k'73.970120 74.002350 74.035370 74.069000 74.103670
74.139250 . 74.175930 .... 74.213710- 74.252840' 74.292940

__ ,

,

k S'Heat Sink No. 3,- WEST WALL (PLASTER) '

87. % 1760 86.804600 85.705350- 841664640 83.682830
82.759740 81.895050 81.088040 80.337680 79.642730,

79.001560 78.412450 77.873380 77.382350- 76.937040
76.535000 - ~ 76.173860 ' -75.851040 75.564180 75.310700

~75.088100' ' 74.894010 74.726100 - 74.582000 - 74.45963074.356900 , 74.272000 ' 74.202970 74.145100 74.105930
74.075040 74.054170 74.042080 74.037570 74.039890

~

23 .. '

.

' to a

L.ia. a . - . . . . . . . = . . - ..



. ..

.

. _

4 w.

-T

74.048070 74.061370 74.079130 74.100740 74.125640
74.153530 74.185870 74e216400 74.250820 76.236830
74.324310 .74.362950 74.402740 74.443510 - 74.485200

-

- Heat Stri No. 4, CEILING (CONCRETE)

78.695590 78.032560 ' 77.415500 76.843600 76.315890
-75,830960 75.387300 74.983310 74.617030 - 74.286470
73.989530 73.724030 73.487760 '73.278530 73.094210
72.932590 '72.791531 72.669100 72.563320 72.472440
72.394680 72.328520 '72.272550 72.225490 72.186000
72.153170 72.126010 - 72.103550 72.085170 T2.070220
72.058070 72.048250 72.040370 72.034150 72.029210
72.025300 72.022250 72.019370 72.018100 72.016690 .
72.015720 T2.014980 72.014373 72.014010 72.013760 ,

72.013640 '72.011700 72.013820 72.013890 72.013890

.

$

:Cc q /

cc ^/: Al-' I r 3135
- n.- m n -'

M r1 3 'ill ,

f.7;pri smW;!;#%
u

. /v[ a&zm.. - -.

J~GD5.~i.i
.

~24' .
'

<

& e

. ,

., , - . , i , . . - -



_

'
-

r-

Page 19
12-07-92
12:26:46

PCFLt.D Version 3.7
.

- w.

' SONGS tmITS 2 COMPUTER ROOM 232 - sao
.

Time . .'1 tours O Mirutes .00000 seconds' ( 3600.0000 seconds ) (Cale. Time step = 2.500E+01 seconds)

Extended Heatsirdt Output: Mode Tenperatures

Heat sink No. 5, SOUTN WALL (PLASTER)

85.018770 84.572050 84.137480 83.715060 83.304900
82.907010 82.521330 82.147800 81.786350 81.436980
81.099760 80.774510 . 80.461150 80.159580 79.869720
79.591520 79.324800 >79.069490 78.825410 78.592440
78.370390 ,78.159150 : 77.958590 77.768520 77.588780

L 77.419160 -77.259550 77.109710 76. % 9450 76.838650
76.717070 76.604580 76.500950 76.405980 76.319490
76.241300- '76.171230 76.109160 76.054780 ' 76.0C8030
75.968660 75.936430 75.9*8060

~

($W/
Pc64cc/J : 61 - 1 #

/4- ti! L
2 %

4'.Ti eri 1M74'
r-wrc

[...b*a:. .

25.

|
.

S. 4

. . - w. . a .. . , . , . -

' - -
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PCFLLD Versice 3.7

"

SONGS UNITS 2 COMPUTER ROOM 232 + Sao

Time = 2 Hours O Mirutes .00000 Seconds' ( 7200.0000 Seconds ) (cate. Time Step = 2.500E+01 seconds)

----- Compartment ---- -Teap. S-Neat / Bel. -* Pressures (psia) -- ' Total Frac. Frac. West Totat
'(Deg 7)! Quality Num. Total Air Steen K Mass (itsu) Air vapor Load Energy (BTU),

. ========= =c========== ======= ======= ==== ============ ========c ==== ============================= = = = = = = = = = = = = = = = = = = =

0 Atr.rssAere - 75.000 .50 14.700 14.485 .215 1.40 .9908 .0092
-1'

'

PocM 232 106.631 52.1 S .16 15.657 15.450 .207 1.40 1.2907450E+03 .9917- .0083 26.48 1.3622090E+05.

.

*

Conpartments Initial Energy 1.28t.5L+05 BTU Coppartments Initial Mass 1.2907E+03 itse '

Current Energy in Ccapartments 1.3622E+05 STU Current Mass in Compartments 1'.2907E+93 itse

Blewdown Enthatpy Added.' ' O.0000E+00 STU stoudoun Mass Added 0.0000E+00 itsa -

.. Irreversible Energy Loss -8.2631E+03 STU (Condens. + Dropout) Mass Loss 0.0000E+00 its=

Energy Lost to Atmos @ ere 4.9221E+02 BTU Mass Lost to Atmosphere 0.0000E+00 (tze

( Rate of Energy Loss to Atmosphere 1.1661E+00 BTU /sec ] [ tate of Mass Loss to Atmosphere 0.0000E+00 ttun/see 1

........................................................ . ..........................................................

Absolute Energy Imbalance ' 2.2058E-01 STU Absolute Mass fabalance 0.0000E+00 itsu

Relative Energy Isbalance 1.6193E-04 % Relative Mass Isbatance 0.0000E+00 %- C:g/ :

C c h!: AI-I > M35
L

_, ...

M-95-]th. .

_ . .
';
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:/ li?er.-w
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~ a;. 2s
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99' ' a
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'*- - - " l & -'r4r . w-'9- ._ --
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PCFLUD Version 3.7

SONCS UNITS 2 COMRJTra 200m 232 - Sao

- 7tre = 2 Nours. O Minutes .00000 Seconds ( 7200.0000 Seconds ) (Cate. Time Step = 2.500E+01 seconds)

Exterded Heatsitt Output: Mode Temperatures

4

Heat Sinit No. 1, NORTH W4LL(PLASTER)

90.004850- 89.578030 89.159640 88.749660 88 h 8300
87.955410 87.571140 87.195340 86.828090 86.469330
86.119110 83.7775no 85.444310 85.119660- 84.803440
84.495640 84.1 % 200 83.905240 83.622530 83.348050
83.081820 82.R23700 . 82.573640 82.331570 82.097440
81.871120 81.652620 81.441740 81.238490 31.0427604

80.854400 80.673310 80.499420 80.332550 80.172640' - j80.019560 79.873140 79.733310 79.599850 79.472810.
79.351900 79.236970 79.160060

. /.-

_ _ {(j
'

) *~

Heat Sift No. 2, WOR 1N WALL (COWCRETE)
~ ~ -

82.605870 81.287320 80.101100 79.043180 78.107880
77.288850 76.578700 75.969210 75.451810 - 75.017610 .

74.657620 -:74.363130 . 74.125890' 73.937770 73.791720 -

,(1 *% s
'

7''T3.600940 '73.599460. 73.542140 73.504360 73.482390 *
73.472930 73.473300 73.481170 73.494900 73.513090. -

~
~ , ~ ~ ~ . . - - -.

'

73.534580 73.558350 73.584080 73.611110 '73.639190
73.668000 73.697420 73.727390 73.75 7720 73.788420 ' "~ t-.
73.819550 73.851040 73.883030- ~ 73.915370 . 73.948210

f f Nfl 4* Ij g'.73.981600' 74.015590 74.050080 74.085240 - 74.121120 I74.157750 74.195040: 74.233060 74.271820 74.311190 gg
,"i _ . ~ . -- Heat Sira , c. '3, WEST WALL (PLASTER)-

93.190160 92.110810 91.068150
'' '~~

~ ~ "[' '3 7 ''88.163480- 87.270290 86.414760
' 90.062530 89.094270

'85.5 % 710 84.815890 '

84.071870-: 83.364350 82.692720 82.056490 .81.454930' ^ W
80.887300 . 80.352870 79.850680 79.379910 78.939540
78.528590 E78.145030. ' 77.790740 77.461760 77.157870,

76.878020 76.621060- '76.385890' 76.171420 - 75.976590-
75.800320' 75.641570 - 75.499240 75.372410 75.260100

28

.

4'> e

t e v" ' -Y w *'w'i - " 'e'
'

^-- -, '* ''-' s n
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Vege 24
12-C7-92
12:26:46

PCFLI.D Version 3.7

$0mGS Uu!TS 2 C09 UTER Eom 232 - sao

Time = 3 wours O Mirut=s .00000 seconds ( 1J800.0000 seconds 3 (Cate. Time step = 2.500E+01 seconos)

----- Concertment ---- Tem. S-Meat / Ret. -- Fressures (psia) -- * To-tat Frac. Trac. peat Total
(Dg F) Cuality Am. Total Air steam K Mass (Ibs) Air vapor Load Energy (STU)================ ====== = = = = = ==== . ======= ==== _ ...._.. _ ......

O Atsesphere 75.000 50 14.700 14.485 .215 1.40 .99C8 .0092
1 acon 232 109.718 55.0 $ 16 15.743 15.534 .208 1.40 1.2907450E+03 .9917 .0083 26.48 1.5e91360E+C5

Coupertsents Inittat Energy T.2845E+05 btu Camerteents Initial mass 1.2907E+C3 the

Current Energy in Co mertments 1.3691E+0S STU Current mass in Ca pertsents 1.290?E+C3 tte

Blowdonan Enthalpy Ad$ed 0.0000E+00 STU sto h mass Added 0.0000E+00 tbn
. Irreversible Energy Loss -1.50G1E+04 BTU (Conders. + Dropout) ttass Loss 0.0000E+00 (tse

Energy Lost to Atmos #ere 6.5371E+03 STU mass Lost to Atnes;Aere 0.0000E+03 ttze

[ Este of Energy toss to Atagere 2.1693E+00 STU/sec 3 I tate of mass Loss to Atmoss+ere 0.0000E+0C ttsersee )
.......... ............... ... ....................... .. ........................_..... ........ .. ..... ......

Absolute Energy lebatance 2.1436E-01 STU Absetute mass tobetance G.0000E+00 the

Relative Erypy Isbelance 1.5656E-04 % setative mess tabstance 0.0000E+00 %

CC N /
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Page 28
12-07-92 ,

12:26:46 l

PCFLLO Version 3.7

SowCs tmITs 2 COMPUTER ROOM 232 - 580

Time = 4 Hours O Minutes .00000 seconds ( 14400.0000 secoruss ) (Cate. Time step = 2.500E+01 seconds)

----- Com ertment ---- Tem. S-Meat / Ret. -- Pressures (psia) -- Total frac. Frac. Heat Total
(Deg F) Queiity Htsu. Total Air steme 10 Mass (ttEP) Air Vapor load Energy (STU)

0 Atmosphere 75.000 .50 14.700 14.485 .215 1.40 9908 .0092
1 ROOM 232 112.223 57.4 5 .15 15.812 15.603 .209 1.40 1.2907450E+03 .9917 .0053 26.48 1.3747590E+05

Comartents Inittet Energy 1.2845E+05 STU conparte nts initial Mass 1.2907E+C3 the

Current Energy in Cceportments 1.3748E+05 BTU Current mass in Co m ertments 1.2907E+03 the

8towdown Enthalpy Added 0.0000E+00 BTU Blowdoun Mass Ad*mf 0.0000E+GO ttze

Irreversible Energy Loss -2.4907E+04 BTU (Condens. + Dropout) Mass Loss 0.0000E+00 the

Energy test to Atmosphere 1.5881E+04 BTU Mass Lost to Atmosphere 0.0000E+00 ttso

( Rate of Energy Loss to Atmosphere 3.0008E+00 BTU /see ] ( Rate of Mass Loss to Atmosphere 0.0000E+00 ttsVsec 3
.......... ............................................... .........................._..... ................ ........

Absolute Energy tabalance 2.0020E-01 BT*J Absolute Mass lebetance 0.0000E+00 ttus

Relative Energy Imbatence 1.4562E-04 % Relative mass isbelance 0.0000E+00 %
CCN/

-

E / #' 'CC Al; Al- 1 )
_

pt-n 3 -n L
_

4 G I
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Pa9e 30
12-07-92
12:26:46

PCFLLO Wersion 3.7

SONGS UNITS 2 ftMPUTER R00* 232 - S80

Time = 4 wours O Mirutes .00000 seconds ( 14400.0000 Seconds ) (Cate. Time Step = 2.500E+01 seconds)

Extended meatstr* Output: Mode Tenseratures

Meat Sir * Wo. 1, WOPTM WALL (PLASTER)

96.468290 96.062290 95.661290 95.265230 94.874240
C4.488250 94.107210 93.731170 93.360080 92.993870
92.632660 92.276460 91.925140 91.578700 91.237150
90.900480 90.568630 90.241670 89.919460 89.602020
89.289280 88.981170 88.677700 88.378810 88.084500 CN /87.794710 87.509370 87.228360 86.951690 86.679350

85.131740 84.887660 84.647310 84.410680 84.177580 bb b/ ~ f f~ /M786.411220 86.147250 85.887360 85.637560 85.3 M 70 e
O.

83.948030 83.721890 83.565640
_

_

Meat Sir * No. 2, WOtTN WALL (COmCRETE)

M A.3__liL87.297450 85.908290 84.615810 83.418240 82.313260
81.298550 80.371000 79.527070 78.7629 M 75.074860

_

75.289640 75.*07480 74.765660 74.560090 T4.387050 ~ $77.458160 76.908480 76.421360 75.9927?0 75.616490
'"

.I74.242890 74.124360 n.028290 73.5 1930 73.892610
. fr 1 -!') .-}173.848110 73.816310 75.795500 73.783970 73.780240 # .

73.783290 73.791900 73.805210 73.822360 73.8 2860 /T3.866120 73.891690 73.919220 73.948270 73.978910 ,/ *~ k"

74.010650 74.043430 74.077180 74.111790 74.147360 ._ ,,74.1030!0 74.219640 742W5810 74.294530 74.332730

m

!'"C [<.-7 '. ._ _ q
Heat Sir * #e. 3, iKST fnALL(PLASTER)

99.861420 98.863560 97.886890 96.937770 96.010350
95.106720 94.227080 93.371610 92.540310 91.73325G
90.950350 90.191560 89.45 .760 88.746000 88.058990
87.395600 86.755710 86.139010 85.545260 84.974150
84.425510 83.898830 83.393800 82.910250 32.447540
82.005340 81.583220 81.180760 80.797450 8G.432830
80.086400 79.757660 79.446080 79.151090 73.872220

.
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Page 32
12-47-92
12:26:46

PCFLtc versi m 3.7

50RICS LMITS 2 CD4PUTER ROCM 232 - SSO

MAXIMLM AniD MIN!MLM PtESSURES Amo TEMPERATURES

................. .pa,5 w .......... ....... ..................-Mini w -------------------
(psia) (sec) (deg. f) (sec) (psis) (sec) (deg. F) (sec)

Compartment Pressure at Tise Temperature at Time Pressure at Time Tepperature et Time
we==ses=*23sessnes samassas merewsse assesensass seme==== massesse menesess __ sessness

1 ROOT Z32 15.8121 1.4400E+04 112.223 1.4400E 6 14.7000 1.0000E-02 72.000 .0000

731 Calculation cycles were performed

==> Execution time: 00:01:54.03
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NES&L DEPARTMENT

CALCULATION SHEET = m e-
"i isa

PRELIM. CCN NO. PAGE OF

CCN CoNVER$1oM
Preject er ocP/MMP SONGS 2/3 Cale No. M73-116 ceN No. CCN -

srbject _8993_TfmterAtutLReno_ nae _QuringJtation_ Bl.gkovi .(SBO) sh t me. 163
R( L 04181h470R DAff IRf DAlf RIV ORIGINATOR DAtt IRt 04tt,

[ hl!f!GIRI 10/16 k.< ,t h
- 6, .

{t n
- -m namens mummmmmmmmmmmmmmmmmm ummmm nummmmmme i mamm .

InputdatasummaryusedforControlRooms(228&240) Temperature Rise Analysis.

((see assumption 3.17)Q = 50.64 BTU /S see section 8.4)
8V = 24,840 ft

Heat K p Cp A t Ti
Sink BTU /hrIft'F lbm/ft BTU /l b,m.* F (f t') (ft) (*F)

3

Plaster 0.567 15.337 0.738 4466.0 0.417 75
wall

Ceiling 1.04 143.6 0.21 2058.0 1.00 75
Concrete

Jee data below for reference to above table. '

b

.

4



CALCULEIIdUN5NT =
PRELIN.CCNho.'Y' 5a

PAst or

Project er ecP/ seer SONGS 2/3 Cale No. M73-ll6 'CCN CONVER$!04 f -|
- ccN no. CCN - |

i

D5 NMMb M"etL * Ct!ClsAf04 - CAff tat CAff trv 081GlhAt0e OAff lef Catt |[ !! f!Gtal 10/11 h bY h

MMM MM M1m n,

CAI4'UIATION OF WORK AREA (ROOM 240)
.

L1 = 6.4 ft (Ref. # 6.8.1)
L1 t= 20.8 ft (Ref. # 6.8.1)

.

-

L3 := 4.8 ft (Ref. # 6.8.1) |

L4 = 9.6 ft (Ref. # 6.8.1)
L5 t= 4.0 ft (Ref. # 6.8.1) !

*

L6 = 28.8 ft (Ref. # 6.8.1)
L7 t= 24.0 ft (Ref. # 6.8.1) .

-

L8 = 9.6 ft (Ref. # 6.8.1)
L9 = 8.0 ft (Ref. # 6.8.1)

,

L10 = 12.0 ft (Ref. # 6.8.1)
Lil := 22.4 ft

,

(Ref. # 6.8.1)
L12 = 4.8 ft (Ref. # 6.8.1)

3-

L13 t= 20.8 ft (Ref. # 6.8.1)
L14 t= 6.4 ft (Ref. # 6.8.1)-

!L15 = 51.2 ft (Ref. # 6.8.1)
L16 t= 30.4 ft -(Ref. # 6.8.1)
L17 := 4.8 ft (Ref. # 6.8.1)

.

t

>

t

;

;-

,
-I

, , . _ , . . , . . . . . . . . . _ . . . , . . . . . . . . . . - _ . . - . . - . _ . . . _ - , . _ _ - , . . . . _ _ . . _ . . __ _
--
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CALCULATION SHEET
PRELIM.CCN100.N"; isi:= ; r

pagg or
_

Prejut w scp/leep SONGS 2/3 Cale h. M13-116 CCN CONVit$104
-- CCN No. CCN - |

t

*

m8 f L.,.. carstnAtoa cAtt at tatt sty Otistnat0A BAtt tar tatt I

/ *b!!?!G(Al 10/15 k d D 1M#

V\ '

usamma-unumansmammmmmme summmma masammu usamme =========1 mmmmm ,

hr := 19.0 ft (Ref. # 6.8.4)

CAlcu1ATION OF TE '* E AREA (ROOM 240)

A1 := L1 hr A1 = 121.6 ft'2

A2 := L2 hr A2 = 395.2 ft*2

A3 := L3 hr A3 = 91.2 ft*2

A4 = L4 hr A4 = 182.4 ft'2
,

*

A5 := L5 hr ~ A5 = 76 ft*2
-

A6 := L6 hr A6 = 547.2 ft'2

A7 :=L7hr A7 = 456 ft'2

A8 := LB hr A8 = 182.4 ft'2 b
A9 = L9 hr A9 = 152 ft'2.

A10 := L10 hr A10 = 228 ft*2

All := Lil hr All = 425.6 ft*2

A12 := L12 hr A12 = 91.2 ft*2

A13 = L13 hr A13 = 395.2 ft*2

A14 - := L14 hr A14 = 121.6 ft*2

t

>

4

sca as4an Num em
'

i

,w , .m.. - , , , - - , _ , , ......,,.r.~.. ._ _ . , , - .-....-.....,,_..m.,-.,c...--. , . _ . . . . - .-. _ _ , _ , . _ , , _ - - . ..,_.-~-,v,-
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CALCULATION SHEET gni, |c, ,,,,d- I ,,,15%
-

Project er Dcp/wer SONGS 2/3 Cale No. N73-ll6 CCN CMVER$1M |
ccN =o. CCN - I

SM NMMb muus !ag entstutos catt int uit arv ontstaston att tar cart

.

,[ N av!! fttfat
10/18 kMW h. @4.

'

\ *

unuseum usummunnen ununum,
luunment num-I um i-

muuns-

TOTAL PIASTER WALL AREA

AT t= A1 + A2 + A3 + A4 + A5 + A6 + A7 + A8 + A9 + A10 + All + A12 + A13 +
,

A14

3
AT = 3.466 10 ft*2 L

CAICULATION OF CEILING FOR WORK AREA (ROOM 240) i

1 .

A1 : = -- (10. 8 + 6. 4 ) 4. 8 2 (Ref. # 6.8.4)2 <

A1 = 82.56 ft'2
t

A2 t= (20.8 + 52 + 20.8) 4.8 (Ref. # 6.8.4)
A2 = 449.28 ft*2

/
A3 t= 24.8*4.0 ft'2 (Ref. # 6.8.4)
A3 = 99.2 ft*2

A4 t= 8.0 12 ft"2 (Ref. # 6.8.4)
A4 = 96 ft*2

AREA OF WORK AREA (ROOM 240)

AT t= A1 + A2 + A3 + A4
AT = 727.04 ft'2

scsLas.eus usanwas

i.

l
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CALCULATION SHEET w n e./
PRELIN. CCN NO.- A/-! pgg ,,7 '

.

or

Pnjut er DcP/mer SONGS 2/3 'Cale No M73 116 fe","[fN. f -

_

san ,% 04tG!4Afee Catt let tatt sty Detsinates carg tag $4rg

.

[~ b8vitttcter 10/13 } Mk h O $
> r9

muumma mususummmmmmmmmmuum ummmen mummmumusu unmusma musume manusumannssummmmmmenamesma muumsamen t ummonen <

AREA OF THE CONTROL ROOM (Room 228)

. ,-
AB != 9+ sin 45-

180,,

AB = 6.364 ft

'

1 2'
A5 := - ,AB ,

==2

A5 = 20.25 ft*2
-

"

1 2'
A6 := - .6.36

A6 = 20.225 ft*2

A7 t= 11 6.36
i

A7 = 69.96 ft*2

FE := 6.36 + 6.36 + 11
lFE = 23.72 ft '

KE := 13 + 2 i

i
KE = 15 ft

J

_ , ,. _ . . _ . _ . . _ _ . . . . . .-- . . . . . . . . ._ _ _ - _ _ . - _ . . _ . _ . _ .- _. . . _ _ _



. . .. w se~1 # Cr* i

CALCULATION SHEET jgy(c, ,,o, a-1 ,,d 5 f ,e

Projwt er ocP/mp SONGS 2/3 Cale lie. M73-116 _j$C[C [
'

-

subjwt Rpqm Temperature Res sonse Durino St ition Blackout (580) _sheetme.]blarc i esisturen eart rer ! str !an ca;sturoa cart tar utt,f M vit tratal te/ts }. h k '- b
. g.

MmmmMM M m m| m ,

. ,.
DE := 23.72 sin 45*

. 180,

DE = 16.773 ft

~

1 2'
A8 != - .16.77

A8 = 140.616 ft*2

CONTROL ROOM AREA, ROOM 228(CoffrI!UED) '

A9 t= 3.5 16.77

A9 = 58.695 ft*2

A10 = 15 23.72

A10 = 355.8 ft*2

'ICIAL AREA OF CONTROL ROOM (ROOM 228)

AT = 2- (A5 + A6 + A7 + A8 + A9 + A10) i

-3 !

!AT = 1.331 10 ft*2

f
TCfrAL CEILING AREA OF CONTROL ROOM AND WORK AREA ROOM 240
A = 1331'+ 727.0

I

3 i
'

A = 2.058 10 ft*2
;

l'
|

ses.awas NRuf es

_



m m.oe m menwr
CALCULATION SHEET ia**r iu9PNtLIN. CCN leo. N ,"",

PA&E OF

CCN CONVER$!0NProjwt er MP/ seer SONES 2/3 Cale No. M73-116 CcN N0, CCN - f
sehjwt Roosi_Tennerature Res >onse Durino St ition Blackout 1590) sheetme./b

a@,, 081GihAt0e Mit Int DAtt arv DaltinA10e Mit tat uit
'

f Maytttistet to/is I. O' n 9 k

-- M' - -.
PIASTER WALL

tp := 0.0625

tair := 0.292
tT := 2 tp + tair

tT = 0.417

k t= 0.25 m/(hr-ft-F)
P

P := 51.0 lba/ft*3
P

Cp := 0.74. M/(1be-F) *

P

k = 1.24 M /(hr-ft-F)air

p := 0.07 lbee/ft* 3
air

Cp := 0.24 M /(1 bum-F)

tT
ke := ka = 0.567 M/ (hr-ft-F)

.

'

tp tair
2- +

k k
,

p ,, , air
,

. . . .

'2 tip + 'tair 9
' '

P. air ,. .pe := pe = 15.337 lber/ft* 3tT '

'2 tp p cp + 'tair p cp
'

'

P P. air air..
.cpe :=

'2 tp p + 'tair p
' *

P. air ,. .

Cpe = 0.738 m/(1 bum-F)

sce m4as wcw w



wasa asumeam ICALCULATION SHEET mm
Pettia. een no. N i u,o

Paar or

Project er DcPher SONGS 2/3
Cale Ms. M73-116 CCN CONVtH ION

_ ces no. CCN - |

5 M" NMMb mumm ".er% carsrutos u it tot tatt nry - oarsintos uit sat att

.

/ h h !! ttttt! 10/16 I hY I\t es @
'/7 T

, ,

imensam summmmmmmmmmmmmmmmmesummmun muuamma
me w .ammmmmmmmmmmmmmmmmmesummmemuumssumimeIsamme,

!

HEAT LOAD FROM ROOM 228 AND ROOM 240
,

I,

i

3
Q1 := 38.89+10 W

(FOR ROOM 228) (Ref. # 6.7)
Q := 400 InU/ person (Ref. # 6.10)
N := 11

NUMBER OF PEOPLE IN CONTROL ROOM
(SEE SECTION 4.5.2)Q2 := Q N

3
0 M/hr= -.

(HEAT IDAD FOR 11 PERSONS)3
10

Q2 := 4.4-
3.4121

3
Q2 = 1.29 10 W

3
Q3 := 13.25 10 W FOR ROOM 240 (Ref. # 6.7)
HEAT IDAD FOR CONTROL ROOM UNIT 2

QT := Q1 + Q2 + Q3

4
QT = 5.343 10 W

3.4121
QT := QT-

3600

QT = 50.641 B1U/S

' sta an.4as hear s es .-
>

--us- g +r. -r e-w n ,, y n .~w -.- s. _. .m -- r c ,- - . - , - - , ._w..--e m.- , , - . , - y -
.
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SONGS Unlis 2L3 conta0L Ro0M 228 & Woer AntA 200M 240
0.00

R228 4 R240
14.7 24540.0 75 0.50 1.00

0.0000 0.0000 0.0000 1 0
0.0 50.64
28800 50.64

MOf
0.0000 0.0000

Mof
0 0 000.00 000.00 000.00 000.00 000.00 1

M07
0 000.00 000.00 000.00 000.00 1

Mof
0 0 1.00 0.60 0.60 0.00 0

MOF
0.0000 0.0000 0.0000
1.0t 6 0.0 0.0

Mof
1 1.00

Mof
0.0000 14.70 75 0.50
1.e20 14.70 75 0.50

M0f
,

PLAlftR WALL
3 3466.0 0.417 0.01 1.00

1 0.00 1 4
0.000 1.47
1.13 1.47

M0f
0 0.00

0.000 1,47
1.E3 1.47

KOF

0.567 15.337 0.738
CEILING (Crscrete)

3 2058.00 1.00 0.01 1.00

4g |1 0.00 1 4
0.000 1.47 -

*[* \ ' ,. ' I~ f([3 1.47
s

0 0.00 - ~ ~ ~ ~ -- - ' ' '

0,000 1.47

"
, CALC.NO: -I - . -.,

REV1 N ' ,, b- . .QEOF

ie.{{1ifwi.ai9I'-4O
* ' * ' ' ' '

M0
'3600.0 1 00 20 25 1.E20 0.001 500 i

gg
0.01 1.0 T'"'_' '

, (- '

.y , , , ,,
,

'

O.10 10.0
1.00 20.0
10.00 100.0

SH EE.~." I O / OF-- J| 25.00 36000.0

i-
i

|
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PCTitjD Wersion 3.7

SONGS LMITS 2L3 CD4720L Roue 228 & WORC AREA 200M 240

*** PCFLtD 3.7 ***

* Thermofluid Dynamics for a System of Intercomected Careertsumts *

MAP-120

0 C f1

(C) C w yright 1990 sechtet Corporation
(C) Ccpyright 1988 Bechtei Easteen Power CorporatI"JR

ALL RIGMTS RESERVED

(C) Copyright 1976, 1985, 1957 Sechtet Power Cor p ation
ALL RICNYS RESERVED

Release Record
....... .....

Date version Description of Changes

3/25/85 1.00 originst PC version

2/25/86 2.00 Air e ly version (SF)

1/06/87 3.00 Added SIGFLO routine
6/02/SS 3.10 Modified for new ctreiter
2/06/90 3.61 61 Ca pertsent version

5/21/91 3.7 Auttumatic rero reverse flow CC Q/
? 163c c ot; Al - l 2

INNT file rene: b:r22S&r240.iro . . _ _ _ _

DJTPUT file name: b:r228&r240.0Ut

Plot file name: b:r22S&r240.Ptt .

1 2 -

87iii--ip-u.sv
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_ _ _ _ _ _
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|

Ii .
SONGS iMITS 243 CouTROL Rotm 22S & WORK AREA norm 240 Ii

i; - j
i |

|

CapFA2TIENT AUKILIARY Coselfl0NS

<

Coupertment Compartment Air Cooler Constant- Air Cooter Temperatures Emaipmerit meet Lead Leekage constants.
Desc. (BTU /see-deg) Water (F) Start (F) options

. Este(CFM) 3 Press.(in. N20)
, .......................... . . . . . . . . . . . . . . . _ ............ ... . .. ..... ......... .. ...... --

1 R228 & E240' .000 .0 .0 - 1,' 0 .00000 .0000

C:MPARTMENT uEAT LOAD
_ _ . . .

Compartment 1

Time (secords) meat toed (RTU/sec)''
. ....-- --

..... ..............

.00 - 50.M
- 28800.00 50.M

i

4

'

Cc 4 / -

c ut - IJ- l T8"i- >

. . ._ . _,
; e
t
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PCFLtJD Version 3.7 *

EGNGS LWits 2&3 COWTROL ROOM 228 & .dORK MEA none 240

TLOW PATR DATA
========er s====

Ccapartment . Flow Area --- Flow Coefficients --- Set Pressure .-------+ .vs'twe Setpoint ---------
- Fross , ' To (ft**2) Forward Reverse. (psid) ' Pressure (psid) Taiperature (F)

-

...... -.... .......... ......................... .............. ..... ..........................

0 -0 - 1.0 600- .600 .0000

Cy ' /.'
:c c pj ; fJ _ O 3 ' ?.16 6

. -_ _ .___1

-- :;4 3 .'hh Aff
~

2

i, ,.s # .. - - -
..-

,( ?~ Q
.

. .j]] . qt-p g.
4 4. .

'f,'

* *

'} : M ._ QC
'

s
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- a a ---e. -- ._
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, .

SONGS tMITs 213 CouTROL Roan 228 & tontt AREA ROOM 240
.

!

Stono0WN DATA
=========3m====

... Time (sec)- Flowrote (ttus/sec)' Enthalpy (BTU /ths)
. ............ .... ........ ...... ....................

.00000 00000 .00000
1.00000E+06 .00000 .00000

SPLIT Of BLO m0WW DATA
======3======= =========

. Cospertaent . Fractien of 8Lc h
. . . . . . . . . . . . . .................... .

b
1 1.00000

.

;
->

ATMOSPHERIC DATA
3 ======..s========s. -

Time (sec) Temp (deg.F) Pressure (psla) Relative Mumidity i. . . . . . . . . . . . . . .............. ................ ......... . c

00000 75.000 -14.700 .5C S
1.00000E+20- 75 000 14.700' .50000*

:Ccy f:
. .. .

cc,A : pl F h //.73

-

. ,

,
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PCFLLO Version 3.7-

. ~

SONGS UNITS 213 CONTROL 200M 228 & WORK AREA ROCM 240'
'

~ Neat Sink ahster 1: PLASTER WALL

:

CONVECTIVE HEAT TRANSTER PARAMETERS
======== === _ ======== _

Stab Material User-cefined
Stab Thickness' .417 ft
Surface Area

.. 3466.00 ft**2
Thernet conductivity .567 STU/hr-f t-deg. F
Density . 15.337 ttsm/f t**3' 'Thernet Diffusivity .050 ft**2/hr
Heat Capacity

. .738 8TU/ttedeg. F
- First Mode Thickness ~.01000 ft
Node Thickness Ratio - 1.00
Nssber of Nodes ' . 43

: Externet Boundary Condition ' Conwetive
- Externst lieat Transfer Coefficient Uchida
' Outside Erwircrrnent Irdex 0
~ Inside Envirersent index 1
sinterior Heat Trm wfer Coefficient Uchida

_- TABLE OF EXTEReiAL MEAT. TRANSFER COEFFICIENTS
==== _ ====3==================================

Temperature Dif ference (Degrees f) Nest Transfer Coefficient (ETU/hr/ft**2/F)
.........-...........................- ............................................

.00000 1.4700
-1000.0' 1.4700 -

c c a .y . ._|: f.|b
'TABLE OF INTERIOR NEAT TRANSFER COEFFICIENTS

. = _ _ _ _ _ = _ _ _ _ _ _ _ _ .

Temperature Dif ference (Degrees f) Heat Transfer Coefficient (Stu/hr/ft**2/F)
.00000- . 1.47001.

;
.1000.0 ; .1.4700 |

. .

[,

-- J"a ..- -' _ TABLE OF MEAT SINK MESN PO!st CDORD! HATES (feet).'i: g g' p.m, .
a

.

_ _ _ _ . _ _ _ _._._

'.000000 .010000 .020000 .030000: 040000.'- .050000 .060000 .070000 .080000 090000
/' N _ '/-fn-9n:-

3

/
'--. .

..
.

,~

M6

..

4
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m,-
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PCFLiD Version 3.7

SONGS UNITS 2&3 CONTROL RC m 228 & UDRE AREA ROOM 240

Heat Sink Number 2: CEILING (Concrete)

CONVECTIVE HEAT TRANSFER PARADETERS
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

Stab Material User-Defined
Stab Thickness- . 1.000 ft
. Surface Area . . 20$8.00 ft**2
Thermal Corductivity 1.040 STU/hr-ft-deg. F
Density . 143.600 tin /ft**3
'Thernet Dif fusivity;

. .034 ft**2/hr
Reat Capacity- .210 STU/lbe-deg. F
First Node Thickness - .02041 it

.

;- Node Thickness Ratio L 1.00
N * r of Nodes .. 50
External Boundary Condition Corweetive

'Externet Meat Transfer Coefficient Uchida.
Outside Environment Inden-- 0
Inside Envirorument Inden 1
Interior Meat Transfer Coefficient Uchida

TABLE OF EXTERNAL HEAT TRANSFER COEFFICIENTS
==============================================

Temperature Dif ference (Degrees F) Heat Transfer Coefficient (BTU /hr/ft**2/F)
( q ,'L

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..........................................

.00000 1.4700

CC tJ ', M I O f*') ] g ''n1000.0- 1.4700'

~

TA8tE OF INTERIOR HEAT TRANSFER COEFFICIENTS -- --.
==============================================

Temperature Differeme (Degrees F) Meat Transfer Coefficient (BTU /hr/ft**2/F)
}} y {............................. ...... ............................................

.00000 1.4700 '='

j ,-1000.0. '1.4700

' Djef ' f>-lb-4kTA8LE OF NEAT $1NE MESN POINT COORDINATES (feet)
.

-

3

;j y y====== - ===============================.====.===

.000000 .020406 . .040816 '.061224. . 081633 .102041 ;.122449 . 142857 .163265' ~ .183673 ~;'

.g- . - - ~ - g

- . - s.
.

.Y e

*x

$i . _. . _ . . . .

'
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.204082- .224490' .244898 ,265306 .285714 .306122 .326531 .346939 .367347 .387755
'.489796 .510204 .530612 .551020 .571428 .591837408163 428571 .. .448980-- 469388 ..

' 612245 .632653 .653061 .673469 .693877 .714286 .734694 .735102 .775510 .795913.

.816326 .836734 .857143 ' .877551 .897959 .918367- .938775 .959183 .979592 1.000000
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PCFLt2 Version 3.7

' SONGS UNITS 2&3 CONTROL 900M 228 & WORK AREA ROOM 240

AUMIL'IAff COWDITIONS SELECTED '
===============================

?" B1owout Paneis OFF

~ Corwective Heat Transfer CN"-
^ Unit Air Coolers' - OF F

. Heating and Ventilation Flow OFF

Compartment Leakage OFF-
Compartment Egsipment Heat Loads ON
Atmosphere Exhaust Fan OFF

' Blowdows Dropout OFF

2ero Reverse Flow OFF

8% Revaperization OFF

'

. PROBLEM CONTROL PARAMETERS
============================

-Problem Time timit . 3600.00 seconds
Flow Calculation Output / Frequency . OFF/ 0

i-

! Compartment Pressure Difference output . OFF

Heat Sir * Calculation Gutput/ Frequency ON/ 2
Extended Heatsfr* Output: Node Temperatures ON

Restart Option - ~ OFF

' Wimber of Plot Points . 25-
'

$1GfLO Switch Time 1 -1.000000E+20 seconds

{( . [StGFLO lteration Tolerance .001000 i

Marious Number of Flow Iterations '- ' 00

' b- CALCULATION / PRINT TIMES SELECTED
======================== _ ... ,-

' Calc. Time Step '. Change Time'' Print Interval Change Time
............ ................ ............. _- . ................

'1.000E-02- 1.000E+00 '9.000E+02 3.600E+04 -

I1.000E-01; 1.000E+01 0.000E+00 0.000E+00 'f
':1.000E+00 2.000E+01, 0.000E+00 0.000E+00 '

1.000E+01.. '1.000E+02 0.000E+00 0.000E+00-

2.500E+01 -3.600E?O4- .0.000E+00 0.000E+00 g. . .
, }jyff | 'f ~/bb..

ffL-
, na,0

.

'

.

k

, _ _ _ _ . .
.

..,w. -- - . - - - - - . -
'I A 5 - - '' '~ '

_
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PCFLtJD Versf ore 3.7

S0WCS LMITS 2&3 CONTROL ROOM 228 & WORK AREA ROOM 240 '

Time = :0 Rours O Minutes 00000 Seconds ( .0000 Seconds )- (Catc. Time Step = 1.000E-02 seemis)

*

----- Compartment..+--- .. Temp. S-Heat / . .' Rel . -- Pressures '(psia) --
, Mass (itzu) Air Vapor. Load Energy (BTU) ;

Total Frac. Frac. Heat Total
.. .'Ouality(Deg F) Mus. Total Air Steam C

....c= = ........ .- -..... .. .......... . = ......u===... .====== =.=.

0 Atmos @ ere 75.000 .50 14.700 14.485 .215 1.40 .9908 .0092:

4 1~ R228 & R240 75.000...19.4 5 .50 14.700 14.485 ..215 1.40.1.8334430E+03 .9908 .0092 50.64 1.8493880E+05

'

- Compartmen:s fr.isitt Energy 1.8494E+05' BTU cospartments Initial Mass 1.8334E+03 tta .

Current Energy ir* Conpartments 1.8494E+05 BTU Current Mass in Compartments- 1.8334E+03 tbo

Blowdown Enthalpy Added 0.0000E+00 BTU 8tcu:fown Mass Added 0.0000E+00 tbn ,

irreversible Energy Loss 0.0000E+00 BTU (Condens. + Dropout) Mass Loss 0.0000E+00 (tzn

Energy Lost to Atmosphere 'O.0000E+00 STU Mass Lost to Atmosphere 0.0000E+00 ttua
4 ,

i Rate of Energy Loss to Atmosphere . 0.0000E+00 BTU /sec 1 ( Rate of Mass Loss to Atmosphere 0.0000E+00 ttsm/sec I

........................................................... .................................. ....... ...............
'>

Absolute Energy tabatance 0.0000E+C0 STU Absolute Mass 1stelance - 0.0000E+00 tta

Relative Energy Isbatance - 0.0000E+00 % Relative Mass Isoalance 0.0000E+00 %

[Y[
'

ccg: AlV>t M
- .

qw)W-
.

.
. .

-

f%as o -it- M
V fA.

'

11. ,

,.''M7 M''

s ' & f' 51 ?
_ w

, , , . :___... ~&
+- .

- y , 4 + +u.rr. ed b, . ',
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PCfLLD Version 3.7,

SONGS LMITS 213 CONTROL ROOM 223 & WORK AREA ROOM 240

Time =. O Mours 15 Mirutes .00000 seconds ( 900.0000 secords ) (Cate. Time step = 2.500E+01 seconds)

s tal Frac. Frac. Meet total---*- Ca partment ---- Temp. S-Heat / Get. ~ Pressures (psla) -- o
(Deg F) Qual ity Num, fotal Air Steafa . K Mess (Ltys) Air Yapor ' Load Energy (STU)

massasss===ssssssssses ======= sessses same sesssssss===ssssssss== sees asses ====sssssssssssss======= sesassa ==========s==

0 ' Ataosphere 75.000- . .50 14.700 14.485 .215 1.40 .9908 .0092:

1 R223 & R240 -101.889 45.0 s .22 15.439 15.213 .226 1.40 1.8334430E+03 .9908 .0092 50.64 1.9351660E+05

Capartaents initia1 Energy 1.8494E+05 BTU Ca pertaents Initia| Mass 1.8334E+03 1tum

Current Energy in Compartments 1.9352E+05 Siu current Mass in Cenpartments 1.8334E+03 tbo

Blowim Enthalpy Added ' O.0000E+00 BfD 8towdown Mass Added 0.0000E+00 ttze

irreversible Energy Loss 8.5883E+03 BTU (Condens. + Dropout) Mass Loss 0.0000E+00 itsu

|.
Energy lost to Atmos @ ere '1.0013E+01 BfD Mass Lost to Atmosphere 0.0000E+00 lbs

( aate of Energy Loss to Atmosphere 4.2041E-02 STU/see 1 ( aate of Mass Loss to Atmosphere 0.0000E+00 ttza/see 1

! .....................................................................................................................

' 4.4641E 01 stU Absolute Mass tabalance 0.0000E+00 itseL 'Absolut e' Energy; Imbolance . -

Relative Energy'Isbatance ' -2.3069E-04 1 Relative Mass imbalance 0.0000E+00 %~

[W/ '
cc g; A/-t- a t 17 4
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#
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Page 12
. 12-15-92

20:13:51
PC7LLD Version 3.7

. 1

SrMGS UNifS 213 CONTROL' ROOM 225 & IFJINC ARE4 ROOM 240

Time = J ' 0 Hours 15 Minutes - .00C00 Seconds L ( 900.0000 Seconds ) (Cate. Time Step = 2.500E+01 seconds)

Extended weatsink Output: sode Temperatures

Heat SirA Wo. 1,- PLASTER WALL

81.252470 ' 80.732330 80.241910 N.780980 79.349090
78.945770 78.570280 78.221830 77.899510 77.602260
77.329130 '77.079010 76.850680 76.642850 76.454380
76.233970- . 76.13C400. 75.992460 75.868990 75.758820

r, 75.660800 75.573880 75.497100 75.429410 75.369960
'75.317960 75.272550' - 75.233120 75.196940 75.169400

- 75.144010 75.122220 75.103670 75.087920 75.074680
75.063630 75.054530- 75.047090 75.041230 75.036710
75.033420 .'75.031280- 75.030490

Neat Sir * No. 2, CEILING (Concrete)

78.165620 ' 77.531280 - 76.993130 76.545070 76.179050
75.885650 75.654940- 75.476960 - 75.342320 .75.242220

<75.169220: 75.116910 75.080110 - 75.054720 75.037380
75.025790 .75.018160 " .75.013280 75.010160 75.006210
75.006990 75.006320 75.005830' 75.005580 75.005460
n.m54m 75.mS400 75.m54m 75.0054m 75.mS4m
75.mS4m 75.mS4m 75.mS4m .75.0054m 75.mS4m
75.mS4m 75.mS4m - 75.wS4m 75.wS4m n.m54m CC N / -75.mS4m 75. mS400 75.mS4m 75.0054m 75.mS4m

-75.005280. '75.005220- 75.005100 75.005040 - E -'IE' 75.004970 CC // : I 3
,

pf' '/3-/IL ,

f.11di. LMa&j -~. #. n

9
/ ff k ..I.

-

'

14-
- ;

. .

g. ds =g==1:-
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, PCFLtc version 3.7

SONGS 1217$ 213 CONTROL ROOM 228 & WORK AREA ROOM 240

T ime = . O Hours 30 Minutes .00000 seconds ( 1800.0000 seconds ) (cate. Time step = 2.500E+01 secorv3s)

----- Ccmpartment ---- ' Teep. -$-Heat / Rel. .-- Pressures (psia) -- Total frac. Frac. Heat Totat
'(Deg f) Quality Mtm. Total Air Steam K Mass (Ltm) Air Vapor Load Energy (BTU)

= = = = = = . . . . . . . . . . . .. ... .. . .... . . .. .

O
'

Atmosphere 75.000 .50 14.700 14.485. .215 1.40 .9908 .0092

1
. 1 R228 & R240 104.619 47.6 S .21 15.514 15.287 .227 1.40 1.8334430E+03 .9908 .0092- 50.64 1.9438780E+05

i

f

b Compartments Initial Energy 1.8494E+C5 BTU Compartments Initial Mass 1.8334E+03 ttum

Current. Energy in conpartments 1.9439E+05 8Tu current Mass in Compartments- 1.8334E+03 ttze

Slowdown Enthalpy AMed 0.0000E+00 STU Blowdown Mass Ad$ed 0.0000E+00 ttze

irreversible Energy Loss -9.6748E+03 BTU (condens. + cropout) Mass Loss 0.0000E+00 ttum
.

Energy Lost to Atmosphere -2.2531E+02 siu Mass Lost to Atmosphere 0.0000E+00 ttze

( Rate of Energy Loss to Atmosphere 5.6579E-01 BTU /sec ] ( tate of Mass Loss to Atmosphere 0.0000E+00 tta/sec )

.......................................................... ..........................................................

Absolute Energy Inbalance -4.4829E-01 BTU Absolute Mass febatance 0.0000E+00 ttan -
1

Relative Energy febatance -2.3062E-04 % Relative Mass Imbalance 0.0000E+00 X

C C W /.
a gt p) l w T. 5:

1
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PCFLtJD Version 3.7

SONGS tJNITS 213 CONTROL 200M,275 & Wtar AREA ROOM 240

Time = 0 Hours 45 Minutes .00000 Seconds ( 2700.0000 Secoruss ) (cate. Time Step . 2.500E+01 seconds)

---- Capartment ---- Tenp. $-Heat / Rel. -- Pressures (psta) -- . Totat Frac. Frac. Neat Total
-

......... .... ....., (peg F) Quality Hus. Total Air Steam K Mass (itsi) Air vapor Load Energy (81U)
- ... . .... .... ....... .. .... . . ... .. ... ... .. . ..

O Atmosphere 75.000 .50 14.700 14.485 .215 1.40 .9908 .0092
1 R228 & R240 '106.529 49.4 5 .23 15.567 15.339 .228 1.40 1.8334450E+03 .9908 .0092 50.64 1.9699710E+05

,

Compartments initial Energy ' 1.8494E+05 BTU Compartments Initial mass '1.8334E+03 tima

Current Energy.In Compartments 1.9500E+05 STU Current Mass.in Cospertments 1.8334E+03 itsu

8towdown Enthalpy Ad$ed . 0.0000E+00 8TU Slowdown Mass Added 0.0000E+00 ttum

IrreversitAe Energy Loss -1.1230E+04 BTU (Condens. * Dropout) Mass Loss 0.0000E+00 itse

Energy Lost to Atenas# tere 1.1712E+03 STU Mass Lost to Atmosphere 0.0000E+00 ttze

[ Rate of Energy Loss to Atmosphere _1.6251E+00 8Tu/sec ) t Rate of Mass Loss to Atmosphere 0.0000E+00 Itzn/sec )

.......................................................... ....................................... .......g..........

Absolute Energy Intaalance -4.4275E-01 STU ' Absolute Mass Indaatance, 0.0000E+00 Ltze

Relative Energy Imbatence _- --2.2705E-04 % Relative Mass tacatance 0.0000E+00 %

CCN!
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PCFLLD version 3.7
.

-

SONCS tmlis 213 CONTROL Ro0N 228 & WORK AREA ROOM 240

Time = 0 Hours 45 Mirutes .00000 seconds ( '2700.0000 seconds.) (cate. Time step = 2.500E+01 seconds)

' Heat Sirdt Calculation output

.HS# Corp - T' .TSAT TWALL: NCOND HCONV' AREA OCOND QCONV QSENS QTOT WS8

..................................................... .............................................................................. '- t
1 Le!t '1 106.529 - 57.139 86.313 .000 1.4 70 3466.0 0.000000E+00 -2.MJutt4E+01 0.000000E+0C -2.868834E+01. 1
1 Right 0 75.000 *** * * 76.169 .000 - 1.470 3466.0 0.000000E+00 .1.62 M ~E+00 0.000000E+00.. 1.621045E+00 14

................................................................ _..................................................................

2 tef t . 1 106.529 57.139- 81.158 .000 1.470 2058.0 0.000000E+00 '-2.134840E+01 0.000000E+00 -2.134840E+01 2
2 Right 0 75.000' ~ * = 75.005 .000 : 1.470 2058.0 0.000000E+00 4.051981E-03 0.00GOOOE+00 4.051981E-03 2

............................................................................ ............................... .......................
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PCFLUD version 3.7

SCWGS UNITS 213 CouTROL tocs 228 i WORK AREA R00M 240

Time = 0 Hours 45 Minutes .00000 seconds ( 2700.0000 Seconds ) (Cate. Time Step = 2.500E+01 seconds)

ExteW Heatsira Output: Node Teeperatures

I

Heat Sink No. 1, PLASTER WALL ;

B6.312530 85.796050 85.295010 84.809360 84.339200
83.884430 83.444980 83.020720 82.611600 82.217440
81.833230 81.473790 81.123930 80.788420 80.467070

i

80.159700 79.866000 79.585850 79.318940 79.065030
78.823820 78.595060 78.378450 78.173680 77.980440 |

77.798490 77.627530 77.467250 77.317350 77.177580 ;

77.047640 76.927220 76.816130 76.714020 76.620700 l

76.535860 76.459260 76.390660 76.329860 76.276640
'

76.230800 76.192110 76.169220

deat Sink No. 2, CilLIJ (Concrete)

81.158480 80.455470 79.809230 79.218600 78.681790
78.1 % 750 77.761020 77.371980 77.026760 76.722260
76.455350 76.222930 76.021820 75.848970 75.701320
75.576020 75.470'30 75.382050 75.308500 75.247710
75.197850 75.157260 75.124360 75.097990 75.076870 (Cg/75.060150 75.046970 75.034650 75.028720 75.022610
75.017910 75.014430 75.011750 75.009800 75.008330 O{C g. g _| d

75.007290 75.006620 75.006070 75.005 770 75.005520 3*
75.005460 75.c05400 75.005400 75.005400 75.005400
75.005280 75.005220 75.005100 75.004970 75.004850

. _ _ - _ _ _ _,
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iPCFLtc Versice) 3.7

SON:s UWtis 213 CouTROL RCKM 228 & WCar AREA RO M 240

f ir.e = 1 Mours O Mirutes .00000 seconds ( 3600.0000 seconds ) (cate. Time step = 2.500E+01 sectrds)

----- Corpartment ---- T eep. $-Meat / Eet. -- Pressures (psia) -- Total frac. Frec. Meat Totst
(Deg F) Quality m.m. Total Air Stean K Mass (Ita) Air vapor Load Energy (STU)

======s =========s3=== ======= ss=3s== sans ====================== sess ======ss==== ,=ss3=sses=====rs ======= =====3s==== 3

0 Atmos @ ere 75.000 .50 14.700 14.485 .215 1.40 .9908 .0092

1 R228 & R240 108.103 50.9 s .19 15.610 15.332 .229 1.40 1.8334430E+03 .9905 .0092 50.64 1.9549720E+05

Ccapertments initial Energy 1.8494E+05 BTU Carpartments Initial Mass 1.8334E+03 ltze

Current Erergy in Ccapartments 1.9550E+05 STU Current Mass i* Cmportments 1.8334E+03 tte ]

'Blo h Enthalpy Added 0.0000E+00 BTU Blondown Mass Ad$ed 0.0000E+00 ttze

|
Irreversible Energy toss -1.3746E+04 BTU (Condens. + Dropout) Mass Loss 0.0000E+00 lba

Energy lost to Atmos &ere 3.1851E+03 STU Mass Lost to Atmosp ere 0.000M+00 ttze

( Rate of Energy loss to Atmos @ere 2.9030E+00 BTU /see 1 [ tate cf Mass Loss to Atmos #ere 0.0000E+00 (ba/sec }

...................................... ..................................................... .......................
.

.

Absolute Energy Irbatance ' -4.5291E-01 STU Absetute Mass febatance 0.0000E+00 ttze
'

Relative Energy 1statarre -2.4701E-04 % aetative Mass latatance 0.0000E+00 %

N|
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8.5
CONTROL ROOM CABINET AREA, ROOM 229(EL30)

,

(Ref. # 6.8.1)
~
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NES&L DEPARTMENT

CALCULATION SHEET g-(c, ,, #-l ./ Pl
'

o,

CCN CoNVER$10NProject er scr/mr - SONGS 2/3 ,Cale No.'M73-116 ccN No CCN - I
sibject Room Temocrature Res sonse Durina Station Blackout (SBO) sheetNo.-)3 d

RIV. L ORIGINATOR DATE- IRE DATE' Rtv - ORIGINATOR DATE IRE Daft

/ 2 T!GERI 10/15 k V NQ M
,

~R \:
musume nunummmmmmmmmmanummum numanum musummimamm muusumam ummunem- summans ammanusmann i ammmmu .

8.5 Control-Roos Cabinet Area # 229

The results of the heat load analyses of Cabinet Area Room 229 and Cabinet Area
Room 227(Ref.# 6.7) are as follow:

Name Heat Load
(kw)

Control Cabinet Area Room 227 51.71
,

Control Cabinet Area Room 229 51.67

Conclusion:

Based on the heat load review of the Cabinet Area Room 227(Unit 3) and
+heCabinetAreaRoom229(Unit 2)itcanbeconcludedthatthe -,

temperature rise in the none blackout Unit 3 Cabinet Area Room does not
affect the Unit 2 Cabinet Area.

'
Input data sunanary used for Control Room Cabinet Area (Room 229) Temperature
Rise Analysis.
Qm a = 54.41 BTU /S (seesection8.5) A

3V= 57092.0 ft (seeassumption3.17)

Heat Sink K p Cp A 't- Ti.
BTU /hrI F lbm/ft BTU /lb*m *F :(ftr) (ft)- ('F)ft 3

North wall 0.509 18.556 0.739 1196~ O'.459 75-
Plaster

East wall 1.04 -143.6 0.21 1685 2.5 75
Concrete

South wall 0.567 -15.337 0.738 91.2 0.417 75
Plaster

South wall 1.04 143.6 0.21 237.5- 2.00 75
Concrete

i West wall 0.567 15.337 0.738 589 0.417 75
Plaster

Cei1ing 1.04 '143.6 0.21 3723 1.00 75-
i ' Concrete

dee data below for reference to the above table.

- -. - - . .-
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. CALCULATION SHEET jght-(c, ,,, s-l ,g, ,,

Project. er DcP/mer SONGS 2/3- Cale No. M73 ll6 CCM CONVERs10N i.-

ccm No. CCN - I-
-subject Room Temperature Res3onse Durino St ition Hackout (580) sheet me, l [ $

'

art fe entsinArea - cart - ta : CAff Eff ORIG!hATOs DATC [A[ 0A7[
f M r itstal ~ 10/15 i.N) % 0 4

' O i
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CAICUIATION OF CABINET AREA (ROOM 229) UNIT 2
La := 62.96 ft (Ref. # 6.8.1)
Le := 88.67 ft (Ref. # 6.8.1)
Lw := 31.00 ft (Ref. # 6.8.1)
hr := 19.00 ft (Ref. # 6.8.4)
CAICULATION OF THE CEILING CABINET AREA (ROOM 229); UNIT 2 AND
UNIT 3 CABINET AREA ARE THE SAME.-

2

A1 := 11.167 12.5 ,

A1 = 139.588 ft*2

A2 := 42.17 4.8

A2 = 202.416 ft*2

A3 := 46.92 88.67

3
A3 = 4.16 10 ft*2

'U2 := 665.54 ft*2

1

A4 : = -- (21. 6 + 26) 4. 8
2

A4 = 114.24 ft*2-

Anet := A3 - (U2 + A4)
'

3
Anet ='3.381 10 ft*2

Ace := A1 + A2 + Anet

3
Ace = 3.723 10 ft*2

scalas4us MItW Wee

I.
- . _ . .
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CALCULATION SHEET
.

tce e /- .

PRELIM. CCN NO. w i n t,orPAGt

. Project er ocP/wer SONGS 2/3 Calc No. M73 116 CCM COMYER$!0N i

ceu No. CCN - f
SM g g g h,,,,3r

'at y,g- entatmatos cart tat eart arv osistaatos cart tar - cart
# sanN ttctal

~

k ik |dn 4010/15 u

e a. a a
k. L.4

-

a- -n.

.

CAIIUIATION OF WALLS AREA (FOR CABINET AREA ROOM 229 UNIT 2)

CAICUIATION OF AREAS; .FOR NORTH, EAST, AND WEST WALIS

An := Ls hr

3
An = 1.196 10 tt'2

4

Ae ;= Ia hr

,

3
Ae = 1.685 10 ft"2

Av := Im hr

Av = 589 ft*2

[\

CAIEUIATION OF AREA; FDR SOUTH WALL

Ic := 12.5 ft (Ref. # 6.8.1)
Ac := I.c hr

Ac = 237.5 ft'2

Lp := 4.8 ft (Ref. # 6.8.1)
Ap := Lp hr

Ap = 91.2 ft*2

actzu Mawwas
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LCALCUL IId 5 5NT au+ =s
PRELI:1. CCN 40. g r IR

pagg or
: Projoct er DCP/me SONGS ~2/3
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CCN No. CCN -- b- 'sg
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CAI4VLATION OF PROPERTIES (Ke, pe, AND Cpe)- POR COMPOSITE WALLS
NORTH WALL

tp := 0.0833 ft
(Ref..# 6.8.1)tair := 0.292 ft (Ref. # 6.2)'

tT := 2 tp + tair

tT := 0.459 ft

k := 0.25 BTU / (hr-ft-F) (Ref. # 6.17)P

'A 'p := 51.0 lbm/ft*3 (Ref. # 6.17)P
,

|'Cp := 0.74
s

BTU /(lba-F) (Ref. # 6.17)P

k := 1.24

(Seesection8.8)
.pair HIV/(hr-ft-F)

i
'

> p := 0.07 lbm/ft'3 (Ref. # 6.2)|- air

Cp := 0.24 BTU /(lbm-F) (Ref. # 6.2)air
. ..>

tT
Ke := - >> Ka = 0.509 BIU/ (hr-ft-F).tp 'tair

2- -+
k k
p air

~ '

2 tp p + "tair*p '

pe :=
, -- p , air, pe = 18.556 lbm/ft*3,

tT
E

'2 tp p. Cp ' + 'tair p Cp
'

p p, air air.
,

Cpe':= ,

'2;tp p + "tair p '
'

P. air ,.
.

Cpe = 0.739
BTU /(lba-F)

scamass unsem

.- , . _ _ - ,. - - - -
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PRELIO. CCN NO. w _ c pg

PAgt op

Project er ocP/ m p SONGS 2/3
Cale No. M73-116 CCN CONVER$!0N-

Ces 40. CCN - / *

-. Sg hQQiM g
.y beeatv . 1- entsinatos carr ret eatt arv -catsinaron 'natt tat' catt# v!! flGtp? 10/15 k.k / khe

'

AM - - m -- .r

SOUTH WALL

tp := 0.0625 ft
(Ref. # 6.8.1)

tair := 0.292 ft
(Ref. # 6.2)

tT := 2 tp + tair-

tT = 0.417 ft

i

tT
Ke :=

,
, Ke = 0.567 BTU /(hr-f t-F) -

2- +
k k
P air..

.

b'"2 tp p + 'talt p
'

'

p, air, pe = 15.337 lbm/ft's
.

,.pe :=

tT

~2 tp p cp ' + 'tair p Cp
*

P .P, air air ,
.

Cpe := .

'2 tp p + 'tair p
'

'

P,
. air ,.

Cpe = 0.738
BTU / (lba-F)

-.
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' CALCULATION S$~EET -tec e.*-
PRELIM. CCN No. N -I- \pact r

Projwt er DCP/wer - SONGS 2/3 -
Cale No. M73-116 CCN CONVER$10N r

ceN n0. CCN - i
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WEST WALL

tp := 0.0625
ft

(Ref. # 6.8.1)
,

tair't= 0.292 ft
(Ref. # 6.2)

tT := 2 tp + tair

tT = 0.417 ft ,.

4

tT -
Ke := * J

Ke = 0.567tp tair , BTU /(hr-ft-F).
,

2-+-
k k

. p air ,

/s

'2 tp p + 'tair p
'

*

P. air..

pe := .

pe = 15.337 lba/ft*3tT

~

2 tp p Cp + 'tair e Cp
'

'

.P P. air- air ,
.cpe := .

'2 tp p + 'tair p'
'

P. air..
.

'

|

I

! .Cpe = 0.738-
BTU /(lba-F)

|
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CONTROL NO. os9 31

CERTIFICATE OF AUTHENTICITY

CO N-~ N ON
~~

Thn is to certify that the microphotographic images appearing in this microform are direct and facsimile
reproductions of the original records of the Southern California Edison Company and were microfilmed
in the regular course of business. The microfilming has been performed according to estabilshed routine
Company Policy for systems utilization and/or maintenance and preservation of records through the
storaee of such microforms in protected locations.

THE DOCUMENTS CONTAINED ON THIS MICROFORM ARE ORIGINAL RECORDS OF:

f[8 Southern California Edison
.

For the MATERIAL & AIDlINISTRATIVE SERVICES - CDM/SOceGS Department
m e pet =r Generatirq Station Desirps mimi"4ais

This microform file is a complete record of the transaction herein recorded The documents are arranged
on this microform in the following manner:

[ By month in Location and Work Order Sequence O Order of Payroll Location Number

[ Alphabetical order by O Grievance File Number sequence

[ Numerkal order by Design Cal.No. O Date order

C Order of Customer Service Store Number O other

The hardcopy documents used to create this microform have been authorized for destruction af ter
verification of correctness and acceptability of the microfilming.

It is further certified that on the date specified below. the micrographic images appearing on this micr' formo

were made at a reduction ratio of 29 : 1 under my direction and control.

The above information is deemed necessary in compliance Licemees - issued March 14,1972. This order has subse.
with the Federal Power Commisuon Order No. 450. Regu. quently been approved by the Public Utilities Commmion
latiom to govern the Preservation of Public Utilities and of the State of Califorma on October 29,1974

b}0-9] ,/$p< , --

,. . . . . . . . . . . . . . .

I

AWS BLOG., 0-2-P. SONGS Cgw w
s o . . .. ., ......e..........

...,...... ......... .n.

. ... ... ... ,,..

. -- - ~ .



CALCULATid5'55~$ET pfj% ,,,, g-l ,,1%
Prej ut or DCP/MMP SONGS 2/3

Cale No. M73-116 jc #[[CN f
3

Room Temperature Resgqnit_Durino Station Blag_k.quilSBO)'
sheet me. 3 0_

subjwt

stv ./A carst=At0e DA T[ tt( CAft l 2[V 04fCf 4A T04 CAT ( !R( OAtt./ Mvrz7: star
\ N, , Mudt10/ts!

-

\\
:-

CAI4ULATION OF HEAT IDAD FOR CABINET AREA (ROOM 229); UNIT 2

Q2cr057 := 2431.04 W (Ref. # 6.7)
Q2cr056 := 2249.2 W (Ref. # 6.7)
Q2cr058 := 712.46 W (Ref. # 6.7)
Q2cr050 := 576.32 W (Ref. # 6.7)
Q2crO51 := 292.96 W (Ref. # 6.7)
Q2cr052 := 912.23 W (Ref. # 6.7) '

Q2cr053 := 1042.41 W (Ref. # 6.7)
Q2cr054 := 1609.4 W (Ref. # 6.7)
Q2cr064 := 708.0 W (Ref. # 6.7)
Q23cr061 := 1861.03 W (Ref. # 6.7) /

Q23cr061 IS FOR UNIT 2 AND 3 THEREFORE HEAT IDAD FOR UINT 3(Q) IS
Q23cr06

Q := I

2

Q = 930.515 W

TOTAL HEAF IDAD THAT, CONTRIBUTING HEAT TO THE CONTROL ROOM
CABINET AREA (ROOM 229) UNIT 2 1S

Q2 := Q2cr057 + Q2cr056 + Q2crO58 + Q2cr050 + Q2cr051 + Q2cr052 +
Q2cr053 + Q2cr054 + Q2cr064 + Q

r

4
Q2 = 1.146 10 W ,

|
50% OF THIS LEAT IDAD (Q2) TRANSFER 'IU CABINET AREA (ROOM 229)

| Q2
L Qt := 50-

100

3
Qt = 5.732 10 W

sca as.4as New wee
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THEREFORE CABINET AREA (ROOM 229) UNIT 2, HEAT IDAD IS

Q := 51670 W (Raf. # 6.7)

Or := Q + Q%

4
gr = 5.74 10 W

3.4121
gr := gr-

3600

QT = 54.406 BTU /S '

-

!
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SONGS UNITS 2 CONTROL ROOM CABINET 229
0.00

ROOM 229
14.7 57092.0- 75 0.50 1.00

0.0000 0.0000 0.0000 1 0
0.0000 54.41
28800 54.41

SEOF |
0.0000 0.0000

# EOF
0 'O 000.00 000.00 000.00 000.00 000.00-1

~

9 EOF
0 000.00 000.00 000.00 000.00 1

SEOF
.0 0 1.00 0.60 0.60 0.00 0

9 EOF
0.0000 0.0000 0.0000-
1.0E6 0.0 0.0

SEOF
^

1 1.00
9 EOF ;.
0.0000 14./0 75 0.50
1.e20 14.70 75 0.50

SEOF ,

NORTH WALL (PLASTER)
3 1196.0 0.459 0.01 1.00

1 0.00 1 4
0.000 1.47
1.E6 1.47 .

9 EOF gg g./0 0.00
0.A000 1.47 C.C. Al ' ~ 7- 3 y' |cj'1'

,

1.E6 1.47
9 EOF i '

O.509 18.556 0.739 .

EAST WALL (CONCRETE) - N-.73- //f, --

3 1685 2.5 0.01 1.00-
' I' rk1- 0.00 1 4 REV1Sl0N:

W~l7'fl'BY: DATE:
SEOF

CHECKED: DhTE:h it kV
0 0.00 L}

0.000 1.47
l' E6 1.47.

9 EOF SHEET l@ OF
l'.04 143.6 0.21

SOUTH WALL (PLASTER)
3- 91.2 0.417 0.01 1.00

1 0.00 1 4
0.000 1.47
1.E6- 1.47

-9 EOF
0 0.00

0.000 1.47
1.E6 1,47

,
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SEOF !
0.567 15.337 0.738

SOUTH WALL (CONCRETE)
3 237.51 2.00 (.01 1.00 ;

1 0.00 1 4
0.000 1.47
1.E6 1.47

9 EOF '

O 0.00
0.000 1.47
1.E3 1.47

9 EOF
' '

1.04 143.6 0.21 ,

WEST WALL (PLASTER) -[
*

3 595 0.417 0.01 1.00
"- '

1 0.00 1 4
O.000 1.47 '

1.E6 1.47
.

GEOF
'

0 0.00
;0.000 1.47

1.E6 1.47 ,

SEOF *

0.567 15.337 0.738 i

CEILING (CONC E)
3 3723.Os 1.00 0.01 1.00

1 0.00 4 1
0.000 1,47
1.E6 1,47

9 EOF
1.04 143.6- 0.21

SEOF '

0100010000
'9 EOF

14400 1 00 20 23 1.E20 0.001 500
- b0 bb

1.00 20.0 CCf/,' M - I. ) b, .

'

.

10.00 100.0
25.00- 36000.0 I i-

SEOF
3600 14400 IICALC.NO:

"

!.

-

'

REVISION:

sy: 1. 7478 #/ DM:&=h*SI
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| PRELIM. CCN NO. N _f PAGE OF

CCN CONVERSION |Project or DCP/MMP SONGS 2/3 Calc No M73-116 CCN NO. CCN - I

s:bject Room Temperature Regnonse Durina Station Blackout (SBO) sheetNo.8r)[
Rh & ORIC1hATOR DATI 1RE DAtt REV ORIGINATOR DATE 1Rt DAf[

/ MvrzTIGtRI .d if f){10/ts
' W H2

8.6 Control Roon Cabinet Area # 227

The results of the temperature rise analyses of Cabinet Area Room 227 and Cable
Riser Gallery Room 224(Section 8.7) are as follow:

Name

Temperaturer Ihr
SB0 [*F]

Control Cabinet Area Room 227 98.656

Cable Riser Gallery Room 224 98.765

Conclusion:
.

Based on the temperature rise review of the Cabinet Room 227 and the
Cable Riser Gallery Room 224 it can be concluded that the temperature
change in room 224 does not affect the temperature rise in room 227.

b
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TEMPERATURE RESPONSE DURING UNIT 2 SBO 'E

CONTROL ROOM CABINET AREA, ROOM 227(EL30)
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| NES&L DEPARTMENT
'

CALCULATION SHEET *Cm/ ._ ) prt
PRELIM. CCN NO. PAGE OF

.

CCN CONVER$10N
Project or DCP/MMP _ SONGS 2/3 Calc No. M73-116 CCN No. CCN - f

s:bject Rpom Tempgralure Ruponse Du_rJqq_Sg_ti_on_Bigiout (SDO) $heet No. N _T,

_gb(onisinaton |oats int oAtt nty onisinAton oAtt int oatt

/ Ydirtistni \N ddnions
< yx \ (

. - .m _ .

Input data sunnary used for Control Cabinet area (Room 227) Temperature P.ise
Analysis.

Q = 54.44 BTU /S(seesection8.6)
V = 57092.0 ft' (seeassumption3.17)

Heat Sink K p Cp A t Ti
BTU /hrIft 'F lbm/ft' BTU /lb'm.*F (f t') (ft) (*F)

South Wall 0.509 18.556 0.739 1196 0.459 75
Plaster

East Wall 1.04 143.6 0.21 1685 2.5 75
Concrete

North Wall 0.567 15.337 0.738 91.2 0.417 75
Plaster

North Wall 1.04 143.6 0.21 237.5 2.00 75
Concrete

bWest Wall 0.567 15.337 0.738 595 0.417 75
Plaster

Ceiling 1.04 143.6 0.21 3723 1.00 75
Concrete

See data below for reference to abo <e table.

.
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s::bjut Room TemMrature Re,Jpo_nte Durina_S_tatio!LDIAtk_qut (530] sh : n.. M M/
ar u earct= Area cart tac cart erv entainArea OArt rat cart
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-
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CALCULATION OF CABINET AREA (ROOM 227) UNIT 3

Is := 62.96 ft (Ref. # 6.8.1)
Le := 88.67 ft (Ref. # 6.8.1)
Lw := 31.00 ft (Ref. # 6.0.1)
hr := 19.00 ft (Ref. # 6.8.4)
CAILULATION OF THE CEILING (PLEASE SEE UNIT 2 CAIEUIATION OF
CABINET AREA ROOM 229 OF THIS CAIr. ; UNIT 2 AND UNIT 3 CABINET
AREA ARE THE SAME.)

A1 := 11.167 12.5

A1 = 139.588 ft*2

A2 := 42.17 4.8

A2 = 202.416 ft*2

A3 := 46.92 88.67

3
A3 = 4.16 10 ft*2

U2 := 665.54 ft"2 (Ref. UNIT 2 CEILING AREA OF THIS CAIC.r
UNIT 2 AND UNIT 3 FIDOR AREA ARE THE SAME.)1

A4 : = -- (21. 6 + 2 6) 4. 8
2

A4 = 114.24 ft*2

Anet := A3 - (U2 + A4)
3

Anet = 3.381 10 ft'2
|

Ace := A1 + A2 + Anet

3
Ace = 3.723 10 ft*2

SCE M NEW #90
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PAGE or
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CAICUIATION OF WALIS AP.EA(FOR CABINET AREA ROOM 227 UNIT 3)

CAICUIATION OF AREAS; FOR SOUTH, EAST, AND WEST WALLS

As := Ls hr

3
As = 1.196 10 ft'2

Ae := Le hr

3 '

Ac = 1.685 10 ft*2

Aw := Lw hr
,

Aw = 589 ft*2

CAICUIATION OF AREA; FOR NORTH WALL

Ic := 12.5 ft (Ref. # 6.8.1)
Ac := Lc hr

-Ac = 237.5 ft*2

Lp := 4.8 ft (Ref. # 6.8.1),

!. Ap := Lp hr
j-.

Ap = 91.2 ft*2 '

|

|

|
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CAICULATION OF PROPERTIES (Ke, pe, AND Cpe) FOR COMPOSITE WALLS

SOUTH WALL

rp := 0.0833 ft (Ref. # 6.8.1)tair := 0.292 ft (Ref. # 6.2)
tT := 2 tp + tair

tT := 0.459 ft

k := 0.26 BTU / (hr-f t-F) (Ref. # 6.17)p
,

p := 51.0 lbm/ft"3 (Ref. # 6.17)p

Cp := 0.74 BTU / (lbm-F) (Ref. # 6.17)p

k := 1.24 BTU / (hr-ft-F) (Ref. PG. # 8)air

p := 0.07 lbm/ft'3 (Ref. # 6.2)air

Cp := 0.24 BTU / (lbm-F) (Ref. # 6.2)air

tT
Ke := = = > > Ke = 0.509 BTU /(hr-ft-F)tp tair

2- +
k k

p air
/

'2 tp p '

'tair p
~+

p. air. pe = 18.556 lbm/ft'3,
.pe :=

'

tT

'2'tp p Cp ' + 'tair p Cp
'

Cpe :=
. p p. air air..

'2 tp p ' + 'tair p
'

. p.
. air.

Cpe = 0.739 BTU / (lbm-F)

scalM NEM MO
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MALGULAliUN SHEET, = +-
_ PRELIM. CCN NO. @ _ i P33

PAGE or

Project er ocP/w SONGS 2/3 Cale No. M73-116- CCN CONVER$104 ,

CCN w CCN - - l

'S$ M MMMM M* ' '

mk entotuton: catt rat eart : erv entsturos - natt tac . catt
' Et:/ * Victal 10/15 \N N@M<- g \

mummmenummmmmmmmmmmmmmuammununmammmmmmmamuumussmenismum
sammumnumsmmmmaniusumum u

NORTH WALL

tp := 0.0625 ft s

(Ref. # 6.8.1)-
tair := 0.292 ft .(Ref. # 6.2)
tT := 2 tp + tair

;tT = 0.417 ft

tT
Ke :=

Ke = 0.567,,

BIU/ (hr-ft-F),

2 + ,

k k
P air ,.

b'2 tp p + 'tair p
'

*

p,
pe := , air , pe = 15.337 lbm/ft*3

.

.

.tT

'2 tp p Cp + 'tair p- Cp-
'

'

p p ,, air air ,
,

Cpe := ,

'2 tp, p - + 'tair p
'

'

. P,
. air , >

j

Cpe = 0.738
EET/ (lbm-F) .

i

[-

MMMM

|=

._ ,.
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CALCULATION SHEET m =.c
PRELIM. CCM No. Aj "I pr.y

Pact or

Project er.DCP/me SONGS 2/3 Q1e No. M73-ll6 CCN CONVER$10*l
_ccm wo. CCN - I

subject _ Room TempgttyrJLRUDonse Ourina Sta_ tion Blat qut (SBO) sh t me. d 8 3k

ashiA catermarce : Art _r at cart | arv entsrsATOs DAff ($( SAtt
, _/ *Mititstat k kkk hhh_ 10/15

-_-
__

_

--

1

IfEST gaJ1

__ tp := 0.0625 ft (Ref. # 6.8.1)
tair := 0.292 ft (Ref. # 6.6)
tT := 2 tp + tair

tT = 0.417 ft

i

tT
Ke := -

Ke = 0.567 IIIU/ (hr-f t-F),
,

-

2- +
k k

P air ,.

~ '

2 tp p + 'tair p
'

p.
pe := . air, pe = 15.337 lbm/ft*3,

tT _

'2 tp P Cp + 'tair p Cp
'

'

Cpe :=
. P p. air air,.

'2 tp p '

+ 'tair p
'

. P. air ,.

;
Cpe = 0.738

B7U/(lbm-F)
-

,

___m- - . - ~ - ~ ' - ' - - - ' ' - _ _ _ - -___ . _ - - - - - - - - . . - - - - - - - - - - - - - - - - - - -
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: CALCULATION SHEET = - . < 'nqPRElfM. CCN NO. y _ i '
PAGE OF

Project er DCP/Mnp SONGS 2/3 Calc No M73-ll6 CCM CONVERs!0N .

Ccw No. CCN - ~

]schject
Room Temoerature Res)onse Durina 'St ition Blackout (SBO) sheet me. M M -se ft CarGINAt044 OAft- !at CATE ary Ot!GINAf04 OAff - tat ' catt

./ May!!tterat \ hk/ hhhh10/15
''

'{ t !.

mammemaammmmmmmmmmmmmm measums }imamme mumm.m swam %imaimummmme umanums-i maamm . ,

CA74UIATION Ol' HEAT I4AD FOR CABINET AREA (ROOM 227) 'I
Q3cr057 := 2431.04 W (Ref. # 6.7)
Q3cr056 := 2249 2 W (Ref. # 6.7)
Q3cr058 := 712.46 -W i

(Ref.-# 6.7) I

Q3cr050 := 576.32 W (Ref. # 6.7)
Q3cr051 := 292.96- W

(Ref. .#.6.7)
Q3cr052 := 912.23 W (Ref. # 6.7) ,-

Q3cr053 := 1042.41 W (Ref. # 6.7)
Q3cr054 := 1609.4 W

.

(Ref. # 6.7)
Q3cr064 := 708.0 W

(Ref. # 6.7)
Q23cr061 := 1861.03 W (Ref. # 6.7) -

Q23cr061 IS FOR UNIT 2 AND 3 THEREFORE lEAT I4AD FOR UINT 3 (Q)- IS
Q23cr061

Q :=
2

Q =-930.515 W

TOTAL HEAT IDAD THAT, CONTRIBUTING HEAT TO THE CONTROL ROOM
CABINET AREA (ROOM 227) UNIT 3 IS

Q3-:= Q3cr057 + Q3cr056 + Q3cr058 + Q3cr050 + Q3cr051 + Q3cr052'+
-Q3cr053 + Q3cr054 + Q3cr064 + Q

4
Q3 = 1.146 10 .W

50% OF THIS LEAT IDAD (Q3) TRANSFER TO CABINET' AREA (ROOM 227)-

Q3
Q% := 50-

100
.

Q% = 5.732 10 W
'

-

'

__ __ ___.__u__--- - - - - - - - - - -
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CALCULATION SHEET m *-a.<-
PREllN. CCN NO. g Ti Sg

PAGE --or
Project er ocP/me SONGS 2/3 Cale No. M73-116 CCN CONVER$10N

_cCN no. CCN - f
subject __ Room Temoerature Res ponse Durina St ition^ Blackout (580) s w t me. O M

REV,/1 CafGINAT04 $ Aft !tt CATt -aty 04!CINAf04 DAff IRE CAft/ v!! ftGt41 10/15 \h hi'

-. r1 A -- .

CALCUI.ATION OF HEAT IDAD FOR CABINET AREA (ROOM 227)
Q3cr057 := 2431.04 W (Ref. # 6.7) -

Q3cr056 := 2249 2 W (Ref. # 6.7) T

Q3cr058 := 712.46 W (Ref. # 6.7)
Q3cr050 := 576.32 W (Ref. # 6.7)
Q3cr051 := 292.96 W- (Ref. # 6.7)
Q3cr052 := 912.23 W (Ref. #-6.7)
Q3cr053 := 1042.41 W 'Ref. #.6.7)(

Q3cr054 := 1609.4 W
.

(Ref. # 6.7)
Q3cr064 := 708.0 W _(Ref. # 6.7)
Q23cr061 := 1861.03 W (Ref. # 6.7) g
Q23cr061 IS'FOR UNIT 2 AND 3 THEREFORE HEAT. LOAD FOR UINT 3(Q) - IS

Q23cr061
Q := ,

2

Q = 930.515 W
I

TCYfAL HEAT LOAD THAT, CONTRIBUTING HEAT M THE CONTROL ROOM
CABINET AREA (ROOM 227) UNIT 3 IS

Q3
:= Q3cr057 + Q3cr056 + Q3cr058 + Q3cr050 + Q3cr051 + Q3cr052 +

.

Q3cr053 + Q3croS4-+ Q3cr064 + Q' i -

4
iQ3 =-1.146 10 W '

50% OF THIS LEAT IDAD (Q3) TRANSFER TO CABINET AREA (ROOM 227)
Q3

Qt := 50-
100

3
| 'Q% = 5.732 10 W
i

! sca an4as NEW Wee

o
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CALCULATION SHEET 4cc- - #
PRELIM. CCN 180. g g zupgg og-

"#Prejwt er ocP/w SONGS 2/3 Cale No. M73-116 c [I- CC -

-subjwt _Raq!!t Temperature Res)onse Durino St ition Blackout (SBO) sheetme.Nh/,
- eM(( oarcrufca cart rat eart arv eticinaron oart tat Daft
/W avtr fictet 10/15 ((h Ah

v v y
muumma maammmmmmmmmuuuuuuummusumans mammmm| mmanum umanammmmmmmmmmmmmmmenumme usammumme i sammuu , .

THEREFORE CABINET AREA (ROOM 227) UNIT 3, HEAT IDAD IS

Q := 51710 W (Ret, # 6.7)..

Or := Q +.Q%

4
QT = 5.744 10 W

3.4121
QT : = QT- -

3600
. .

QT = 54.444 BTU /S

; ,

'
.

!-
F

:

SCE as.438 NRW Was -

; 1
_. _ ._ -



' SONGS UNITS 3 CONTROL ROOM CAtlNE1 AREA (ROOM 227),

0.00-
_ R00M 227-

'
,

14.7 57092.0 75 0.50 '1.00
0.0000 0.0000 0.0000 1 0

0.0000 54.44 4

?28800 54.44
- NOF

0.0000 0,n000

MOF '

0 0 000.00 000.00 000.00 000.00 000.00 i
KOF
0- 000.00 000.00 000.00 000.00 1 *

GEOF
,

0 0 1.00 0.60 0.60 0.00 0 >

QEOF

0.0000 0.0000 0.0000
'1.0E6 0. ') 0.0

MOF
1 1.00

GEOF

0.0000 ' 14.70 75 0.50
1.e20 14.70 75 0.50

EOF [
~ SOUTH WALL (PLASTER)

3 1196 0.450 0.01 1.00
'I 0.00 1 4

,

0.000 1,47
1.E6' 1.47

KOF
0 0.00

0.0000 1.47
1.E6 1.47

*
DEOF

0.509 18.556 0. 73 9

EAST WALL (CONCRETE)
-3 1685 2.5 0.01 1.00

1 0.00 1 4
0.000 1.47
1.E6 1,47

MO!

(0 N /'0 0.00
O.000 .1.47 , 7 ,y -

.'(C /\f [ !" t. .M1.E6 1.47

' '

1.04 143.6 0.21'
NORTH WALL (PLASTER)

CALC.NO: *7 N/A3 91.2 0.417 0.01 1.00

0.000 1.47 R N" '

F BY 8 ' DATE:/ -3
~

000 1.47 CHECKED: DATE: bMM:

1.E6' '1,47*

.

SHEET M d '/OF
- 1

,

'

1

|

.
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!
~

'

MOF
..O.567 15.337 0.738 ~

NORTM WALL (CONCRETE)

.3- 237.50 2.00' O.01 1.00 4

1- .0.00 1 4
0.000 1,47"

1.E6 1.47 t

MOF i

0 0.00
0.000 1.47

-1.E3 1.47
MOF

'

1.04 -- 143.6 0.21
WEST WALL (PLASTER)

3- 595.0 0.417 0.01. 1.00
1 0.00 1 4
0.000 1.47
1.E6 1.47-

'

. MOF
' *

-

O 0.00
0.000 1.47
1.E6 1.47

,

MOF
0.567 15.337 0.738 ^ *

,,
CEILING (CONCRETE)

'3- 3723.00 1.00 0.01 1.00
1 -0.00 1 1
0.000 1.47

~

1.E6 1,47
- MOF

*1.04- 143.6 0.21
MOF
0100010000
MOF

3600.0 1 00 20 25 1.E20 0.001 500
0.01 1.0
0.10 10.0-
1.00 20.0
10.00 100.0
25.00' 36000.0

.0 36000.0' -
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12-15-92
20:19:56

PCFLtO Version 3.7

SONGS ON!iS 3 CONTROL ROOM CABINET AREA (ROOM 227)

*** PCFLLO 3.7 ***

Thersiofluid Dynamics for a System of Interconnected Crapartments <*
;

MAP-120

[](1 O

(C) Cepyright 1990 Bechtet Corporation
(C) Copyright 1988 Bechtet Eastern Power Corporation

ALL RIGHTS RESERVED

(C) Copyright 1976, 1985, 1987 8echtet Powee Corporation
ALL RIGHTS RESERVED

Release Record
..............

* Date Version Description of Changes

3/25/85 1.00 originat PC version
8/25/06 2.00 Air-onty version (SF)
1/06/87 3.00 Ad$ed SIGFLO routine

' 6/02/88 3.10 Modified for new ccupiter
2/06/90 3.61 61 Compartment version
5/21/91. 3.7 Automatic re o reverse flow

<C C N /
INPUT file name: b:r227. f rp

cc tJ *' g) [
OUTPUT file name: b:r227.ouT ~

'

PLCT fite name: b:r227. PLT I

CALC.NO: p . ri.3 - H L
-

R 6flSIO

ofGo 41E.%*-15 '

0

h DATE: h "D' bCHECKED: ,_,
b.

~

SHEL~r M I Oc

- - _ . . - _
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Page '2
12-15-92
20:19:56

PCFLtB Version 3.7

SONGS LMITS 3 CONTROL ROOM CASINET AREA (ROOM 227)

COMPARTMENT INITIAL CONDITIONS
==============================

Copportment Description voltane Temperature Pressure Ret. Numidity Flow to Compartments
' ( f t". 3) (Degrees F) (psla) (fraction) - t 0 = Atmosphere )

........... .,................... ... .. ........... . . . . . . . . . ............. .....................

G Atsosthere 75.00 14.7000 .50
'1 ROOM 227 5.7092E+04 75.00- 14.7000 .50

. (Cy/
C C N'; . Al- 1 y [ 01-10
i .

CALC.NO:
- ~N

nY: fS
b,REVI N:

. .. ..

_. I190 11 OAm }}-IL-W
2 CHECKED:: DATE: M ~ 2 7_-f%,

"( $ ; gg_ ~g.

.. . _ - . .
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Page 3
12-15-92
20:19:56

PCFLUD version 3.7

SONGS tm!TS 3 CONTR-OL ROOM CASINET AREA (ROOM 227)

|

| COMPARTMENT AUXILIARY CONDITIONS
===========. s===================

|
| Copportment Ccaparteent Air Cooter Constant Air Cooter Temperatures Equipmmt Heat Leed Leakage Constants

t Desc. (BTU /sec-des) unter (F) Start (F) Options Rate (CFM) G Press.(in. M20)
........ ................ ........ .......... ......................, ................... .................... ......

|
| 1 RtVW 227 .000 .0 .0 1, 0 .00000 .0000

1

CCMPARTMENT HEAT LOAD
======================= ,

I

Compartment 1

Time (seconds) Heat Load (BTU /sec)
.....................................

i .00 54.44
! 23800.00 54.44

&cn /
ccsi: bl- I > V* N II

'
1

' ~

CAIC.NO:

ntwfWe,efi one,6r# 7
Ip-fi ')Z-

7y.

mecyso; 24 Lone /t-TaL *113
m

SHEET 'l'lI 0F'

. . . . . . . . .
.

_ _ _ _ _
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20:19:56

PCFLUD version 3.7

S(*GS L2175 3 CONTROL ROOM CASINET AREA (ROOM 227)

FLOW PATH DATA
===33===========

Cosipartment flow Area --- Flow Coefficients --- Set Pressure --------- Valve Setpoint ----+----

Fram. To (ft**2) ' Forward Reverse (psid) Pressure (psid) Temperature (F)
........................ .........

...... .... ........... .......................... ......... ....

0 0 1.0 .600 .600 .C000

L
!

I

t

!

Ccw j

cc. tJ : s/ I , h 949
.i

cAtc.no: # N'//E
'

asvaand N
ef.%eri odip-is-n
cJun h4 Loam s -u-o'

s-

SHEET MSF*~
O

.l
1

-1
;

_ _ ._ ._
.
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12-15-92
20:19:56

PCFLLD Version 3.7

SONCS tuliS 3 C a r0L Ro@t CABINET AREA (ROOM 227)

SLOWDOdl DATA
as==esess======

Time (sec) Flowrate (thn/sec) Enthalpy (BTU /lba)
............ ................ ... ....................

.00000 .00000 .00000
1.00000E+06 .90000 .00000

- SPLIT OF BLO@0WW DATA
==== = ====e. s======= -

Compartment Fraction of Blowdenn
............. ......................

I 1.00000

ATMOSPHERIC DATA
=====s============

Time (sec) .Tenp(deg.F) ' Pressure (psis) Relative Assidity
............. .............. ................ ...................

.00000 75.000- 14.700 .50000
'. 1.00000E+20. '75.000 14.700 .50000

Ccd
ctg: . al- 1 s P, D'8

r,

$ 9 -//Lc.uc. to:

newow A %
c.SMt eYi ox|)P 1EW1'

,.

ta<nen m / 8 oATE M - # -9k
-.

. .
-

P' =

SHEET IM OF " s- -

. . _-- .:.
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Page 6 .

12-15-92
20:19:56

PCFLUD Version 3.7 .

SONGS UNITS 3 CONTROL R004 CABINET AREA (ROOM 227)

Neat $1nk Wimber 1: ' SOUTH WALL (PLASTER)

CONVECTIVE HEAT TRANSFER PARAMETERS
....... = =. . .. .== .

' Stab Materlat User-Defined
Sieb Thickness . .459 ft
Surface Area . 1196.00 f t"2
Therent contisctivity .509 STU/hr-ft-deg. F
Dersity 15.556 the/ft**3
Thernet Olffusivity .037 f t**2ihr
Heat Capacity - . .~ .739 BTU /lbe-deg. F
First Node Thickness .01000 ft
Node Thickness Ratio 1.00
Ntaber of Nodes 47
External Bomdary Conditicn Convective
. External Heat Transfer Coefficient, Uchida
-Outside Environment Index 0
Inside Envirorinent Index 1 1

,
Interior Heat Transfer Coefficient Uchida

.

TABLE OF EXTERNAL HEAT TRANSFER COEFFICIENTS
........ . n .. ..... . . .u

Temperature Difference (Degrees F) Meat Transfer Coefficient { BTU /hr/ft**2/F)
................................e... ............................................

.00000 1.4700
1.00000E+06 1.4700

.

TABLE OF INTERIOR HEAT TRAWSFER COEFFICIENTS Ccy /..... . .. ... ....... . ......

A _ f , f. M/.IT:!!"".?!!!ria".!!'':"!_!!. ""!.!:'a*!r.c"!!!!!'"!.!'"''"''!!-2/ 3. cc gr:
.00000 1.4700-

1.00000E+06 1.4700 I ~~~

~

TABLE OF NEAT Siht MESH POINT COORDINATES (feet)' cal C I!O: '

%y (
... .. . .. . . . .

8 EV!s
.000000 .010000- ..020000 .030000 .040000 .050000 .060000 ~.070000 .080000 .090000 a.. ,

~FY: _- '/ DATE -

'^
weavoi m it-za~9e.

.

en
_

-- - . _
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20:19:56

PCFLtc Version 3.7
I

' SONGS UNITS 3 (bNTROL ROOM CABINET A.'EA(ROOM 227)

Heat Sitt Number 2: EAST WALL (CONCRETE)

CONYECTIVE HEAT TRANSFER PARAMETERS
========s====.s==========. . ...

$ tab Materiet IJser-Defined
' Stab Thickness- 2.500 ft

1685.00 ft**2Surface Aren' .1.040 stu/hr-ft-deg. FTherinal Conductivity
Density' 143.600 ttun/f t**3 -
Thermal Diffusivity .034 ft**2/hr
Heat Capacity .210 STU/tba-deg. F -
First mode thickness .05102 ft
Node Thickness Ratio 1.00

1

Nunber of Nodes 50
External Boundary Condition ' Convective i

,

External Heat Transfer coefficient Uchida j
I

'Outside Environment index 0 |

Inside Envirorinent Inden 1 |

Interior Heat Transfer Coefficient Uchida j
..

,

|

TABLE OF EXTERNAL HEAT TRANSFER COEFFICIENTS .

. ===sses===s3s===.===============.ss===========

- Temperature Difference (Degrees F). Heat Transfer Coefficient (BTU /hr/ft**2/F)l.
... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................................... ...

.00000 1.4700
1.00000E+06 1.4700

TABLE OF INTERIOR NEAT TRANSFER COEFFICIENTS ( ( g. /-
3 pyG.

-Temperature Difference'(Degrees F) ' Heat Transfer Coef ficient (BTU /hr/f t**2/F) bd -

*

[ .................................... ............................................

~1.00000E+06.. 1.4700 .I _ __ _
__ i..00000 . 1.4700

,

. , G } $}|{
. ~ TABLE OF HEAT SINK MESH POINT COORDINATES (feet) , | M C* Nj g.... .. . .. .... ....

'' ~
3

000000 '.051020 .102041 .153061, .204082 .255102 .3 % 122 - .357143 ~ .408163' '.459184
l'56Il~DANh b- -

". py. J

- 7E MDW,ia:rcreo:. ,, onTE*
~

- a
" . .

$s *
.

a . . . , .

.

_ . _ _ _
r- - - Gum w_- u.. ---.--.--.-.--s-..s------.s.2-L--.: 1-- --: - - . . - - -- - -

'
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.510204 .561224 .612245 .663265 .714286 .765306 .816326 .867347 .918367 969388

1.020408 1.071428 1.122449 1.173469 1.224489 1.275510 1.326530 1.377551 1.4;3571 1.479591

1.530612 1.581632 1.632653 1.683673 1.734693 1.785714 1.836734 1.887754 1.938775 1.989795

2.040516 2.091836 2.142856 2.193877 2.244897 2.295918 2.346938 2.397958 2.4489 7 2.5 m

|
,

.

|
|

i

| b

c c tJ: d- l > Y.. D'I 7
,

7

CALC. NO- M ' 7 h '[[
nc:uuovN- _|,c,; e u a n re

~

CliECf.bO: _ 6.7 ' T
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-
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12-15-72
20:19:56

PCFLLD Version 3.7

SONGS tmlTS 3 CONTROL ROOM CASINET AREA (ROOM 227)

Neat Sird Nun 6er 3: NORTN WALL (PtASTER)

.

CONVECTIVE NEAT TRANSFER PARAMETERS
. . . ..

Stab Material User-Defined
Stab Thickness- 417 ft

Surface Ares . 91.20 f t"2
Thermal Corriactivity .567 btu /br-ft-deg. F

Density 15.337 Itum/f t"3
Thermat Diffusivity .050 ft"2/hr
Meat Capacity .738 8TU/1tsa-deg. F
First Node Thicitness .01000 ft

' Node Thickness Ratio
' 1.00

Nu ter of Nodes 43
External Soundary Condition Convective
External Neat Transfer coefficient tichida
Outside Envirenaent Indes 0
Inside Environment Inden' 1

Interior Neat Transfer Coef ficient Uchida

TABLE OF EXTERNAL NEAT TRANSFER COEFFICIENTS
. ....... .... . ._. .

Temperature Dif ference (Degrees F) Neat Transfer Coefficient (BTU /hr/f t"2/F)
...................................................... ........................

.00000 .. 1.4700
1.00000E+06 1.4700

.A .., , y, p.ig-TABLE OF INTERIOR NEAT TRANSTER COEFFICIENTS 7g....._ ... . _

Temperature Difference (Degrees F). Neat Transfer Coefficient (87U/hr/ft " 2/F)
..................... ...................... _ _._ ..

*.................... -............ I
.00000 -

'

-1.4700
1.00000E+06 1.4700 1 .

# Y//I; ,a c *<o:
TABLE OF NEAT SINK IESN POINT COORDINATES (feet) h. . , , . . . , ,

.. .. _ ... ._ . _ '
.

.

~.
-

6 ._.]jp11 m 940V; .. .
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e . FCFLtc version 3.7
i

. $0 HGS (MITS 3 CONTROL ROOM CABINET AREA (200M 227)

neet Str* Nueer 4: NORTN WALL (CONCRETE)
.

; ;-

jw CONVECTIVE MEAT TRANSFER PARMETERS
~

Stab Materlat. User-Defined
Stab Thickness 2.000 ft

' Surface Area
- 237.50 f t**2

Thenmal Conductivity 1.040 37U/hr-ft-deg. F
Density 143.600 ttsu/f t**3
TherneL Of ffusivity .034 ft**2/hr
meet capacity

.210 stu/tbe-d.eg. F
+

First Node Thicknees .040 2 ft
. . Node Thickness Ratio 1.00
g Number of Modes 50

External Soundary condition Ccewective
Externet meet Transfer Coefficient' Uchids
outside Erwironment Inden 0
Inside Erwironment Inden 1
Interior Meet Transfer Ceefficient -Uchide

TABLE OF EXTERNAL NEAT TRANSFER COEFFICIENTS
===

Temperature Difference (Degrees F) peat Transfer Coefficient (BTU /hr/ft**2/F)
......-__ -- ......._...- . m ..... .. _- _ --

.00000| -1.4700
'1000.0" 1.4700 CCH f -

TA8tE OF INTEtt0R NEAT TRANSTER COEFFICIENTS g,) h )Db_ ,3

Tenperature Difference (Degrees F) heat Transfer Coefficient (STU h r/ft**2/F) f ~'~
^~~ ~~ ~

............---- .- ..... ........ . -- -........... ..
.

.00000 . 1.4700
'' ''

.

;; g p.y h T ..,, } |
t

'

TABLE Os NEAT SINK IESH POINT CODADINATES (feet) 1 ~
~~

-

J' w w, >+m
.000000 . 0.m .0.u33 -.2224. , .i.32.s. .20 0 2 .24 0. .2. sri. .32.s3, 3 73a i j g u,.

;

,, . __ ..

. - _ _

. . W %h -
. , _ . - - -

m. 6

.-

_ _ . . - . . , - - _ _ - - _ - - _ _ _ _ -
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PCFLtB version 3.7
.

Songs LastTS 3 CONTROL ROOM CAEINET AREAtacom 227)

neet sir * wtacer 5: WEST WALL (PLASTER)

CordCTIVE HEAT TRANSFER PARAMETERS
___

-51ab Materist user-Defined
Stab Thickness .417 f t
surface Area 595.00 ft**2
Thernet Conductivity .567 STu/hr-f t-des. F
Density 15.337 ttunff t**3
Thernet Diffusivity .050 f t"2/hr
meet Capacity .738 BTU /the-des. F
First mode Thickness .91000 ft
Mode Thickness actio 1.00
number of modes 43 .

-External Soundary Condition Carwective
External seat Transfer coefficient Uchida
Outside Environment inden 0
Inside Environment Inden 1
Interice Meet Transfer Coefficient Uchide

TABLE OF EXTENsAL NEAT TRANSFER COEFFICIENTS
.__ _ __

1

. Tewature Dif ference (Degrees F) Neet Transfer Coefficient (STc/hr/ft**2/F) !
--................... .......... ... .... - -..... ...-- -. ..- ....

.00000- 1.4700
1.00000E+06 1.4700

{
C C. g_ } f)~ -

TAsLE OF I4TERIOR REAT TRANSFER COEFFIC1ENTS
3

Teeperature Dif ference (Degrees F) . neat Transfer Coefficient (STU/hr/ft**2/F) -- -- - - - - . ~ -- - - -.
....... ..------= - ... _...... .-- - --- ---- - e

.00000 1.4700
i

-1.00000E+06 1.4700 '

' r .* tra1 - -- ..._ . t

~

" . . ,

TABLE OF MEAT stant Esa POlsi COURDinATES (feet) ?It7
--

-

L l'.$ge_ _ ^ -- - -
-

i

on s-i #C+
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PCFLtD version 3.7a

i '..
:

SONGS tastTS 3 CouTROL ROOM CA5! NET AstEA(R004 227).

J

3- Heat $1r* thmber 6: CEILING (CONCRETE)

- .

'
CONVEC11VE MEAT TRANSFER PARAfuETERS

,

=== s -__ -

Stat #eterial user-Defined
Stab Thickness- 1.000 ft
Surface Area 3723.00 f t**2
Thernet Conductivity 1.040 BTU /hr-ft-deg. F-

4 . Density
.- 143.600 ttun/ft**3

Thernet Diffusivity - .034 ft**2/hr
heat Capacity .210 stu/ttse-deg. F.,

First made Thickness .C2041 ft
- morte Thickness Ratio 1.00
eksumer of modes . 50
External Boundary Condition Adiabatic
Inside Erwirtwent Inden .

Uchide
1

Interior West Transfer Coefficient

. TABLE OF itTERIOR REAT TRANSTER COEFFICIENTS
g ==========

f,; Temperature Differenca (Degrees F) Meet Transfer Coefficient (STU/hr/ft**2/F)
.

. . . . . . - - _ - ....... - -

-- . . . . . . . . . . . . . . . . . . . . _ -

'.00000 1.4700:

L: 1.00000E+06 1.4700
: CCW /
'

== - - - - . - - - - - - [( /d e ' g*" | . 3 f.[TASLE OF NEAT Stlut MEC P01WT COORDI4ATES (feet)y
e

! .000000 .020408 .040816 '.061224 .081633. .102041 ! .122449 .142857 .163265 183673 _ , _ _ _ _ _ _ = -.~ - 3 j.204052 .224490 .244898 .265306 .285714 .306122 ' .326531 .346939 .367347 .387755- '

408163 - A28571 - .448980 469388 489796 . 5!0204 .530612 .551020 .571428. .591837
=

i .612245. .632653 .653061- .673469 .693877- .714286
-..938775 .959183- .979592 1.000000

734694 .755102 .775510 .795914

fh M/[.816326- s.836734. 857143 .877551: 897959- .918367 - j g,. ,

9
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PCFLIB Versicm 3.7

SomGS UNITS 3 CouTROL RtXM CA81 MET AREA (ROOM 227)

AwtILI ARY Cuid0lf!Oh5 SELECTED
.

==

31owout Panels CFF

Corwective Meat Transfer Ou

Unit Air Coolers .. OFF
heating and Ventilation Ficu. OFF
r9rtment Leakage OFF
Compartment Equipewr* Neat Loads Du

A^ % '. ire Exhaust Fan OFF

Slowdown Dropout OFF

Zero Reverse fiss OFF
8% Revaporization OFF

PROSLEM CONTROL PARAMETERS
============================

Problem Time Limit 3600.00 seconds
' Flow Calculation Output / Frequency OFF/ 0
rvrtment Pressure Difference output OFF
Meat Sink Calculation Output /FregJency 08i/ 2
Extended Neotsink Output: made Temperatures ou

- Restart Option .
OFF

Number of Plot Points 25
StGFLO Switch Time 1.000000E+20 seconds
SIGFLO Iteration Tolerance .C01000 pst

. Maatsua utsuber of Flow Iterations 500 c cm j
e#CALCULAT10N/FRINT TIES SELECTED

.ccW: #-h 2 -

-

Change Time Print Intervat Change TimeCalc. Time Step. -*
. . . . . . . . ............. .... .......... ............. . . _ - .

1.000E-C2 1.000E+00- 9.000E+02 3.600E+06 f~~ ~
....... ....

1.000E-01 1.000E+01. 0.000E+00 0.000E+00

Cl-14. N ---= Y) dI gC~ ' ' ~ ~ ~ i -
1.000E+00 2.000E+01 0.000E+00 0.000E+00 M*1.000E+01 1.000E+02 0.000E+00 0.000E+00 4 m

{2.500E+01 3.600E+06 0.000E+00 0.000E+00

, . .ggg . _.-I-

b g 'TTse d _a m & J A S.
1 , .%- 't. %_ -_a -n -s-r .

_..-

17

|
.

55'. J

1

.-

--km m_.u_
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. . PCFLUD version 3.7

?-

4

5040s tmlis 3 CouTROL R00m CABluET AREA (ROOM 227)
I

:- Time = 0 Mours .O Minutes .00000 Seconds ( .0000 Seconds ) (Cate. Time Step = 1.000E-02 seconds)
s

Compartment ---- -- Temp.' . Quality muut. Total Air: Steam .K Mass (ttus) Air vapor Load Energy (BTU)

>

S-Meat / Ret. -- Pressures (psia) - Totst Frac. Frac. Rest Total.....

(Deg F)
'

- ============ ---- ======= ======= ==== ==-

0 . Atmosphere 75.000 .50 14.700 '14.485 .215 1.40 .9908 .0092
1 ROOM 227 75.000 19.4 S - .50 14.700 14.485 .215 1.40 4.2139670E+03 .9006 .0092 54.44 4.2506140E+05

; conpartments Initial Energy 4.2506E+05 STU C - itments inittat Mass 4.2140E+03 ttse

Current Energy in Compartments 4.2506E+05 ETU Current mass in compartments 4.2140E+03 ttus

Slowdows Enthalpy Added . 0.0000E+00 STU staudoun mass added- 0.0000E+00 t's

Irreversible Energy Loss 0.0000E+00 STU - (Condens. + Orepout) Moss Loss 0.0000E+00 itse

Energy Lost to Atmosphere 0.0000E+00 STU Mass Lost to Atmosphere 0.0000E+00 ttun
,

. I Rate of Energy Loss'to Atsesphwe 0.0000E+00 STU/see 1 [ tate of mass Loss to Atmosphere 0.0000E+00 Itum(sec 3i

. ........ . ......................................... ... .- _-- - ... ...... ......-

Absolute Energy labetarce 0.0000E+00 STU ' Absolute mass tubeiance 0.0000E+00 Itse

setstive Energy tubstance 0.0000E+00 %. Retettwe mass taestance 0.0000E+00 %

$W f

L cc N: fll'P0"
.,

- - _ .

. . r __ .

~ ~

e..,o - .,c. .r e
.

r-.y ah --_
m

, __.
- a anun..

.

j . .

. .

i

.. -

j seiErrM(*. CF }
*

1. . . ;

1-

t

,9 vm-< -4 , - y A , . . , - ,-.,,y--p.,s. e,v.. , .--.--w_..... , = ,,-mm. .,y-,+ e- .,y,, ,,.4%.,w- 3-e,. e...= ..i.m. .--+----,w,-.-i--,r.'
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PCFLt2 version 3.7

SouGS tat!TS 3 CONTROL ROOM CABINET AREAtROOM 227)

Time = 0 Mours 15 Minutes .00000 seconds ( 900.0000 seconds 3 (Cate. Time step = 2.500E+01 seconds)

-m-- Covertment ---- Temp. $-Meat / Ret. -- Pressures (psia) -- Totat Frac. Frac. Meat Total
(Deg F) Quality Mus. Total Air Steam K Mass (itsu) Air- Vapor Load Energy (BTU)

=====.-_..- = ======= ======= ==== ==== - =======

0 Atmosphere 75.000 .50 14.700 14.485 .215 1.40 .9906 .0092
1 ROOM 227 94.400 37.9 5 .28 15.233 15.010 223 1.40 4.2139670E+03 9908 .0092 54.44 4.3928560E+05

Campertments initial Energy 4.2506E+C5 STU ' Compartments inittet Mass 4.2140E+03 tten

- Current Energy in Compartmeetts 4.3929E+05 btu current mass in Compartments 4.2140E+03 ttus

- Stomadown Enthatpy Armed 0.0000E+00 STU ' Stowdown Mass Added 0.0000E+C0 (tse

Irreversible Energy toss- -1.4226E+04 STU (Condens. + Dropout) Mass Loss 0.0000E+00 Itse

Energy Lost to Atmosphere - 9.8518E-01 BTU Mass Lost to Atmosphere 0.0000E+00 lbe

i Rate of Energy toss to Atmosphere 5.7374E-03 btu /see 1 ( Rate of mass toss to Atmosphere 0.0000E+00 itse/see ]
..................................................... ... .. ..... ........... . ,.. .....,,...,,,,,, ,.__

Absolute Energy 1s6atance ' 1.2062E+00 STU Absolute Mass Imbalance 0.0000E*00 Ltse-

Relative Energy Isbalance ,-2.7459E-04 % Relatswe mass toestance 0.0000E*00 1

CCN /
~

A-'> h p*7
-

cc tJ '.
.. _ _ _ - __ _ .,

. ...> p 1 - 9 5 _- p_ l
. . ,.< ..

.

'*3*e
.

_

f_i e d_, 'c. _i-W~ :
_

.Y?_ _ ' "19 ' y
*

e .
sm.p m c= i
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PCFLtD Version 3.7
,.

SOM;S UNITS 3 CDWTROL ROOM CABINET AREAtt00M 227)

Time = 0 nours 15 minutes .00000 Seconds ( 900.0000 secords ) (Catc. Time Step = 2.500E*01 seconds)

meat Sir * Calculation output
a,

Es* Camp 7 TSAT TWALL WCDS MCONV AREA QCDMD QCouv SSERS S DT RSS
, - ......... ........................................................... ..----- - ...,......... ............. .. ....... .. -

~1 Left 1- 94.400 56.545 79.186 .000- 1.470 1196.0 0.000000E+00 -7.469142E+00 0.000000E+00 -T.469142E*00 1
1 Right 0 75.000 **** * 75.002 .000 1.470 1196.0 0.000000E+00 6.355733E-04 0.000000E+00 6.855733E-04 1

................... ...... .................................. ............._...... ............... ......-- - --- m ......
' 2 Left.. 51 94.400 56.545 77.137 .000 1.470 1685.0 0.000000E+00'-1.190966E+01 0.000000E+00 -1.190066E+01 2'

2 Right .0 : 75.000 ""** 75.001 .000 1.470 1685.0 0.000000E+00 7.559052E-04 0.000000E+00 T.559052E-04 2
-

............... ................... ..........................- - - - - ..................=_- ---- - ....._. ..
3 Left~ 1 94.400 - 56.545 79.333 .000 1.470 91.2 0.000000E+00 -5.641687E-01 ' O. ors 000E+00 -5.641687E-01 3
3 Rig 5t- ,0 75.000 ******* 75.013 .000 :1.470 91.2 0.000000E+00 5.796020E-04 0.000000E+00 5.796020E-04 3

.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . ..........- -m..................._..- .. .......

; 4 Lef t ' 1. 94.400- 56.545 77.155 000 1.470 237.5 - 0.000000E+00 J-1.6768tSE+00 0.000000E+00 -1.676815E+00 4
~

4 Right- 'O 75.000 ****** 74.999 .000 1.470 : 237.5 0.000000E+00 -6.511053E-05 0.000000E+00 -6.51105X-05 44

................---- ........................ ...... .... .......... ..................... ..... --- --.. . ..

5 Left 1 '94.400 $6.545 79.333 .000 1.470 595.0 0.000000E+00 -3.680706E+00 0.00000dE+00 -3.680706E+00 5
; .5 R!ght 0 75.000 * **** ' 75.018 . COO 1.470 595.0 0.000000E+00 3.781395E-03 0.000000E*03 3.781395E-03 5 |............. ........................... .............. ............ ..._. . ...................~......--- ..........,

' 6 Left 1 94.400 56.545 - 77.191 .000 1.470 3723.0 0.000000E+00 '-2.623084E+01 0.000000E+00 -2.623084E+01 64
............................................... .................................... ......................- - ... ....
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L

SONGS tmlTS 3 CoutROL ROOM CASINET AREA (ROOM 227)
t

!
i

Tisie = 0 Hours 15 Minutes .00000 Seconds ( C00.0000 Seconds ) (Cate. Time Step = 2.500E+01 seconds)
{

f
Entended Heatsink Outout: mode Temperatures

Heat Sir * me. 5, WEST WALL (PLASTER)

" 79.333160 78.954380 . 78.599210 78.267180 77.957860
77.670620 77.404750 . 77.159520 76.933990 76.727330

'

76.538540- 76.366670 76.210660 76.069550 -75.942350
75.828030 - 75.725560 75.634060 75.552640 75.480380
75.416470 75.360140 75.310580 75.267180 75.229280
75.196260 75.167570 75.142790 75.121370 75.1G3000
75.087250. 75.073820 75.062410 75.052760 75.044710 *

75.037990 75.032440 75.027920 75.024320 5.021580 t

75.019620- 75.018340 75.017850. l

Heat $1nk No. 6, CEILING (CONCRETE)

77.190700 76.733550 76.350860 76.036650 75.783600 [75.583710 75.428740 75.311000 75.223110 75.158720 t
<

75.112340 75.079500- 75.056730 75.041230 75.030850
75.024000 75.019680- -75.C16880 75.015170 75.014190
75.013 MO 75.013460: h.013400 75.013400 75.013580
75.013700-
75.014190'.

~ 75.013820 ' 75.013950 75.014070 75.014130 {(M / '75.014250 75.014250 75.014250 75.014250
75.014250| 75.014250 75.014250 75.014250 .75.014250

{{ g '** M- f y h bk !-
75.014250 75.014310 75.014370 75.014500 75.014680 .

..75.014800 75.014860 75.014860 75.014920 75.014980
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FCTLtD Version 3.7

SONOS t*tTS 3 CONTROL 200m CA3tLET AREA (ROO* 227)

Time = 0 Mours 30 minutes .00000 Secoruss ( 1800.0000 Seconds ) (Cate. Time Step = 2.500E*01 seconcs)

Cosportment - L Temp. S-pest / " Ret. -- Pressures (psia) -- Total Frec. Frac. West Total-----

|(Deg F) Quality mun. Total Air Steam K ness (tbs) air vapor Load Energy (STU)
. - = ... .. - .-

3 Atmos;*ere 75.000 .50 14.700 14.485 .215 1.40 .9906 .0092
1 200m 227 .96.514 39.9 $ .26 15.291 15.068 .224 1.40 4.213967DE+03 .9906 .0092 54.44 4.406355M+05

Compartsents initiet Energy 4.250f.E*05 STU Caspartments initfat m ss 4.2140E+03 (tsea

,
. Currwit Energy in Compartments 4.4C84E+05 BTU Current m ss in Compartments 4.2140E*03 tbna

Stewdow: Enthaf.py AdrJed 0.0000E+00 siu steudcen mass added 0.0000E*06 than

. IrreversiMe Energy Loss .-1.5812E*04 STU (Condens.. + Dropout) mass Loss 0.0000E+00 ttum

Energy lost to Atmos;*ere 3.7008E+01 sTu mass Lost to At e 0.0000E+00 ttua

j [ Rate of Energy Loss to A%We - 1.0309E-01 ETu/sec 1 1 Rate of mass Loss to Atmosphere 0.0000E+00 tha/sec I
;-
, ... ........................ .m,.............._.. ....... .... .......... ................- -- _ _ _ _ _ . . . ._

a

Absolute Energy tabstance -1.2753E+00 ETU Absoltate mass inbetance 0.0000E+00 Itse
~

Relative Energy tubatence -2.8960E-06 % aetettwe mass Istatence 0.0000E+00 1

;. g,qr: tJ-f ,Y+3 0-

1'
~e. -= _ , , _

; c ,, A1 '73-ig ,

;e- f Qlf T ri a jp-a n

/yi,, .

' ~ surtr 2L,1oc '
. . J-

. :
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PCFLLO Versten 3.7

SONGS tJNITS 3 CONTROL ROOM CA51 NET AREA (R008 227)

Time = 0 hours 45 Minutes .00000 seconds ( 2700.0000 Secords 1 (Cate. Time Step = 2.500E+01 seconds)

---- Compartment -- I Temp. S-Heat / Ret. ~ Pressures (psia) -- Totat Frac. Frac. Heat Total.
(Deg F) Quality than. Total Air Steam K Mass (itsm) Air Vapor Load Energy (ETU)

= = = = = = = = = = = = = = = = = = ======= ======= ==== ====================== ==== ==========-- . _ _ . - _ _ _ ======= ===

0: Atmosshere 75.000 .50 14.700 14.485 .215 1.40 . .9908 .0092
1 ROOM 227 97.710- 41.0 S .25' 15.324 15.100 .224 1.40 4.2139670E43 .9906 .0092 54.44 4.4171230E+05

Compartments Initial Energt 4.2506E+05 BTU Compartments initiat Mass 4.2140E+03 ttsu

Current Energy in Conpartments 4.4171E+05 BTU Current Mass in compartments 4.2140E+03 ttum

8toudoun Entbatpy Added 0.0000E+00 BTU. Blowdoen Mass Ad$ed 0.0000E+00 itsu

Irreversit9e Energy Loss -1.6882E+04 STU (Condens. + Oropout) Mass Loss 0.0000E+00 itsu

- EN Lost to AtmosWre 2.3003E+02 BTU Mass Lost to Atmosghere O iC00E+00 ttne

[ Rate of Energy toss to Atmosphere 3.5533E-01 BTU /see ] [ Rate of Mass Loss to Atsesphere 0.0000E+00 itsysec ]

o.. ................................ ... ............ ......._............................-- ........ ..

Absolute Energy taRialance -1.2727E+00 ETU Absolute Mass Is6 stance 0.0000E+00 itse

Relative Energy tabalance -2 8812E-04 1 Relative Mass Isentawe 0.0000E+00 % {{
f ) *,s
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PCFLtm Version 3.7,

,

^

SonCS tmlTS 3 COETact ROOM CA51 MET AREA (ROOM 227)

Time . 1 hours O Mirutes .00000 seconds ( 3600.0000 seconds 3 (Cate. Time Step = 2.500E+01 seconds)

------ Compartment - a- Temp. . S-Neat / Ret. -- Pressures (psla) -- Total Frac. Frac. Nest Totat
(Deg F) Quality Num. Total Air Steam K nass (ttse) Air vapor Load Energy (BTU)

=== =========== ======= ======= ==== ==== ==== - === ========.e==.

3 O Atmosphere. 75.000 .50 14.700 14.485- .215 1.40 9908 .0092
4: 1 ROOM 227 95.656 41.9 S .25 15.350' 15.126 .225 1.40 4.213%7DE+03 9908 .0092 54.44 4.4240600E+05

rytments Initial Energy 4.2506E+95 STU Cosoortments initial mass 4.2140E+03 ttse

Current Energy in Compartments 4.4241E+05 STU Current mass irr Compartments 4.2140E+03 ttum

Slowdown Enthalpy Added 0.0000E+00 STU steudows mass Added 0.0000E+00 (tse
,

irreversible Ecergy Loss -1.8045E+04 STU (condens. + orop w mass Loss 0.0000E+00 ttua

i Energy Lost to Atmosphere 6.9893E+02 BTU mass Los' to Atmosphere 0.0000E+00 ttum

1 Rate of Energy Loss to Atmosphere 7.0769E-01 STU/sec ) ! Rate of Mass Loss to Atmosphere 0.0000E+00 itsm/sec )
..........- ......... ............................ ....... ........................_..... ....-- -....

Absolute Energy tabalance -1.1974E+00 STU Absolute Mass tabstance 0.0000E+00 ttua

j; ' Relative Energy tabatarre ' 2.7065E-04 1 metative mass Id ntance 0.0000E+00 1-
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NES&L DEPARTME14T

CALCULATION SHEET ,,,;;;. /J -l ,ft o,
m.m..Pw or OCP4 map SONGS 2 / 3 Cat No. M7 3-116 !uweCCN.

sudg Room Temperature Response During SB0
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Input data su: mary used for Cable Riser Gallery (Room 224) Temperature Rise
Analysis.

.

Q = 3.35 BTU /S (Ref; # 6.7) :
ft (seesection8.7)-Y = 13768.48 f

Table of Date and Results
;

HEAT SINK K p Cp A t Tl To !
BTU /hr*ft *f Ibm /ft' 8TU/lb'm *f (f t') (ft) ('F)

East Wall 1.04 143.6 0.21 1179 2.50- 104 81
*

Concrete -

West Wall 1.04 143.6 0.21 1179 2.50 104 81 i

Concrete

North Wall 1.04 143.6 0 21 1322 -1.00 104 81
Concrete b '

North Wall 0.508 18.572 0.739 5801 0.459 104 81
Plaster

South Wall 1.04 143.6 0.21 7122 2.50 104 81
Concrete

Ceiling 1.04 143.6 0.21 2257 1.00 104 81
*

Concrete
dee data below reference to above tab e.
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CAIEUIATION OF CABLE RISER GALLERY (ROOM 224) UNIT 3

La t= 116.75 ft
.

(Ref. # 6.8.1)
is t= 19.33 ft (Ref. # 6.8.1) . *

IM t= 19.33 ft (Ref. # 6.8.1)
.

FOR NORTH WALL
'

ic := 21.67 ft (Ref. # 6.8.1).
Ip = 95.1 ft (Ref. # 6.8.1)

b
,

hr := 61 ft (Ref. # 6.8.1)

CAI4UIATION OF WALLS AREA

As := Ls*hr j .,

'

3
As = 7.122 10 ft*2

i

Aa := Leshr
,

3
Ae = 1.179 10 ft"2 ..

Aw t= Iu hr .

. 3
Av = 1.179 10 ft'2

aos auss esaw was

'

;.
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AREA OF NORTFl WALL

Ac t= Ic hr
3

Ac = 1.322 10 ft*2

Ap t= Ip hr
3 ,

Ap = 5.801 10
ft*2

AREA OF CEILING b

Ace = La Im
3

.

Ace = 2.257 10 ft*2

VOLUME OF ROOM 224

V := Ace hr
g5

V = 1.377 10 ft*3T

ASSUMING 10% OF 'IUTAL VOIBME FOR EQUIPMENT
V
T

V := V - 10 - '

net T 100
'

5
V = 1.239 10 ft'3net '

3 :

Q := 3'53 10 !W.

(Ref. # 6.7) '

3 3.4121
Q := 3.53 10 -

3600

Q = 3.346
BTU /S

i

SM M W 4/98i

s
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FINDING Ka, ee, AND Cpe BASE ON METHODOIDGY
:

FOR NORTH WALL (COMPOSITE WALL)

tp := 0.0833 ft (Ref. # 6.8.2)
tair := 0.292 ft (Ref. # 6.2)
tT := 2 tp + tair

tT = 0.459 ft
4

k := 0.25 B'IU/ (hr-f t-F) (Ref. # 6.17)P

p := 51.0 1.bm/ft* 3 (Ref. # 6.17)P

b':Cp := 0.74 BTU / (lba-F) , (Raf. # 6.17)P

k := 1.24 BTU / (hr-ft-F) (seesection8.8)air

P := 0.07 lban/f t'3 (Ref. # 6.2)

Cp := 0.24 B'IU/ (lbm-F) (Ref. # 6.2)air '

!

'

ica = = = =

i-
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tT
ke "

kw = 0.508 BTU /(hr-ft-F)
2- +

k k
p air

'2 tp p + 'tair p
* a'

P. air,.
.

Pe t= pe = 18.572 lbm/ft*3

e

'2 + tp P Cp + 'tair p Cp
"

'

P P. air air A.
'

Cpe := .
-

2 tp p . + tair p

P air

Cpe = 0.739 ==-->>
BTU /(1ba-F)

l
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$0NGS UNIT 8 2 CABLE RISER CALLERY ROOM 224
0.00 ,

ROOM 224-

14.T 13764.48 104 0.50 '1.00
0.0000 - 0.0000 0.0000 1 0

0.0000 :3.35
28800 3.35

GEOF
,

0.0000 0.0000

.00 000.00 000.00- 000.00 000.00 000.00 1-
SEOF

0 000.00 000.00 000.00 OfJ.00 1-
KOF
-0 0 1.00 0.60 0.60 0.00 0

KOF
0.0000 0.0000 0.0000
1.0E6 0.0 0,0

GE0F

1 1.00
SEOF

0.0000 14.70 85 0.50
.

1.e20 14.70 85 0.50
EOF ,

8

NORTN WALL (PLASIER)
3 5801 0.459 0.01 1.00

1 0.00 1 4
-0.000 1.47

.

1,E6- 1.47
S10F

0- 0.00
0.0000 1.47
1.E6 1,47 [ ( N i -'"o'

O ;) 17g4| [;.=I0. 18.572 0.739 / 3 4',
EAST WALL (C(NCRETE)

3 1179 2.5 0.01 1.00 m1 0,00 1 4 ,

0.000 1.47
,

1.E6 1.47
CALC.NOi -

* ~

0- 0.00
R - -

1 47 BY YI DATE: O -

1.04 143.6 0.21 CHECKED: [DATE: /, - 7 a 4-
SOLT(N WALL (CONCRETE) -

( f- >

3 ,7122 2.5 0.01 1.00 - v
1- 0.00 1 4
0.000 1.47
1.E6 1.47

GEOF SHEETd V 'l OF
0 0.00

'O.000 1,47
1.E6 1.47

1

.

-- ~~
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c. k. ' '

1
s

-p

;$ J.

' MOF

' 1.04' '143.6- 0.21s,
WEST WALL (CONCRETE)

'

3 1179 - 2.5 0.01 1.00
11' O.00 1 4

'

-_'0.000 1.47
- 1.E6 ' i.47
GEOF

0 0.00
0.000 1.47
1.E3 1.47.

GEOF
-

1.04 143.6 0.21
NORTM WALL (CONCRETE)

3 1322 1.00 0.01 1.00
1 0.00 1 4
0.000 1.47
1.E6- 1.47

- GEOF

0 0.00
0.000 1.47

.. 1.E6 1.47'

DEOF

1.04 143.6 0.21 ^$
CEILING (CONCRETE)
3- 2257 1.00 ft.01 1.00

1- 0.00 1 1
,

0.000 1.47
1.E6 - 1.47

GEOF

1.04 143.6 0.21
GECF

0100010000
-GEOF

3600.0 1- 00 20 25 1.E20 0.001 500

bb10 0- .

Ob0 C[M* /'10 - *

- 25.00 36000.0
.
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PCFLt2 version 3.7

SONGS UNITS 2 CABLE RISER CALLERY ROOPS 226 -

.

*** PCFLtc 3.7 * * *

* Thereofluid Dynamics for a System of Intercomected compartments <

MAP-120

L1 U L1

(C) Copyright 1990 sechtel Corporatien
(C) Copyright 1988 Sechtei Eastern Power Corporation

ALL ptGHTS RESERVED..
..

(C) Copyright 1976, 1965, 1987 Sechtel-Power Corporation .

'ALL RIGHTS RESERVED

2

Reteese Record,
..............

Date . Version Description of Changes

3/25/85 .1.00 originnt PC version
8/25/86 2.00- Air-only version (sF),

1/06/S7 3.00 - .Added StsFLO routine
(6/02/88- nm m n 7 -h)3.10- ' Modified for nr compiter I < 'm- p42/06/90: '3.61 61 Compartment version M '<r- . fh '

~' ''

5/21/91' . 3.7 - - Automatic rero reverse flow $ Q, . 02
'

-

m m *O z; k. .'

Q 9, ?fC .-
.

y .
-,, . +

k7 g@.
i

.

'k' 2.
.

1NPUT ffle name: -' b:r224. fry :-

CUTPUT file name:~b:r224.00T
-J (Jw ps g .g . -

'

i '

O 3 0 Q '~

|N L Mi/ *- PLOT file name: b:r224.Ptf '
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PCELUD Version 3.7

.

;sowGs tmITs 2 CABLE RISER GALLERY #00M 224 -

COMPARTMENT fu!TIAL CONDITIONS
,. ================================

Ccapartment Description Volume Temperature Pressure' Rel. Munidity Flow to Cosportments,

.
. (ft**3) (Degrees F) (psie) (Fraction) ( 0 = Atmosphere )

......... . . . . . . . . . . . . . . . . . . . . . . ....... ....... .... ........ ............. .....................

O
. . ;
' Atmosphere' . . 85.00 14.7130 .50

1. Ro0M 224 1.3766E+04 104.00 14.7000 .50

.

( (. M -/'

c c A/ . Mt S 2703

, _.,

,
.. ..

pt r13'-//L _.Col C. tJO: - - ---

8;n'tP.-ION.
'

i ~
._

ry|Y Ttiefi oureJ2:12 -> W
*

-

CHECKED: ' DATE //- hja.
. ,.

.

SHEELM hO.
op _

..

.

N

~ '

. , . , ., ,u :. < ", .. 8 , , . < . ,
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PCFLUD Version 3.7

SONGS tm!TS 2 CABLE RISER GALLERY ROCM 224

COMPARTMENT TJXILIARY CONDITIONS
==================================

Comoartment Compartment - Air Cooler Constant Air Cooler Tesqperatures Equipment Heat Load Leakege Constants

.Desc. (BTU /see-deg) Water (F) Start (F) Options Rate (CfM) 2 Press.(in. N20)
.......................... ................... ....................... ...... ............ ....... ...................

1' ROOM 224 .000 .0 .0 1, 0 .00000 .0000

1,-

I. COMPARTMENT NEAT LOAD
!- =======================

!

Compartment 1

Time (seconds) Reat Load (BTU /sec)
.....................................

.00 .3.35
28800.00- 3.35

j
. .;

CCN 1
CCA/: A/- i , - P, zm !

I- _ . . _ _ , , .

c 1c. r:o: h4 '1 S -IlL
,_

it- . y.

T i f [o 5 .2.. U -G1 !
'

/_
* i

hPL
_ .

- - - - - - . .. .

| SHEET f) 5 op
i

:3

. i .' .
.

. .s,

. . _ .-

.

_
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14:50:25

PCf ttJD Version 3.7

SONGS UNiiS 2 CABLE RISER GALLERY ROOM 224

FLOW PATH DATA
..s=s===========

Cmpertment " Flow Area - --- Flow Coefficients --- Set Pressure -------- Valve Setpoint ~~ ----
-

From- To- (ft**2) Forward Reverse (psid) Pressure (psid) T e rature (F)
,..... ...._ ........... ........... ............. . .............. ...................................

2

0 0 .. .'1.0 .600 '.600 .0000

C c y /.
CC Al ', A/ - I . 3 ?. 2T2;

,

- - '.

cac. nmA-D3 -/)L
~

L

c. M. . -
e.
o .

.

(L ?L)h c n/t-n-9]
,

LY '_' c.p.rr i -I L 41 -c

J'

_

4

i

'

; SCIEgy" "'o
4 - OF__ a

__|.
-i

..

.. .

,,

L .;
_ . _ , . _ . . _ . _ _ _s . u__., ..._m ..
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PCFLLD Version 3.74r

SONGS UNITS 2 CA8LE RISER CALLERY ROON 224

Heat sink Humber 1: NORTN WALLiPLASTER)

CONVECTIVE HEAT TRANSFER PARAMETERS
. . . . . . - .

.

Slab Materlat User-Defined
Stab Thickness .459 ft
Surface Area 5801.00 ft**2
Therinet Conductivity ' .508 STu/hr-ft-deg. F
Density . .18.572 tbavf t**3

'

Therent Diffusivity - . 037 f t"2/hr
-

- Heat capacity .739 STU/the-deg. F
First Node Thickreess' .01000 ft
made Thickness Ratio 1.00

- Nuuber of Nodes ..

Convective
47

External Soundary Condition .
{-

- fExternal Heat Transfer Coefficient Uchida . 'f.
- Outside Errironnent Irdex - 0

'

-|-)-- Inside Environment Index 1 /
.

'

(. -

' Interior Heat Transfer Coefficient Uchida #

TABLE C* EXTERNAL HEAT TRANSFER COEFFICIENTS
--mm.m m m-----.m. .m.m.

. N[$$$Y. .$$E$.. [E..'.. .$f.[E.$$. . $ .. [ .. CAL C. NO: AI- 7)~Nb ~
.00000 1.4700

1.00000E+06 ' 1.4700 O

~Ihedour$1#-/59z.'ev: -

TABLE OF INTERIOR HEAT TRANSFER COEFFICIENTS -

- --

m .. m . ... .. m m m .- ... m ...

ag,- _#M. -
--

y _, p _
' Temperature Difference (Degrees F) Heat Transfer coefficient (STU/hr/ft**2/F) ~ ~ ~ ~ ~

.................................... ............................................

.00000- ~1.4700
-1.00000E+06 1.4700 -

' I 'OFL
. TABLE OF HEAT $1Na: MESN POINT COORDINATES (feet)

_- .:a
, ==-.. . .. . . . . . -

. .000000 .010000 .020000: '.030000 : .040000 .050000' .060000 .070000~ .080000 .090000

6-
-

r

,

,

T ~ w @ -s T v'd - < ~ ~ - y- W - y v :."-"-
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CONTROL NO.Js9 n j

CERTIFICATE OF AUTHENTICITY ;

.

| N

This is to certify that the microphotographic images appearing in this microform are direct and facsimile
reproductions of the original records of the Southern California Edison Company and were microfilmed
in the regular course of business. The microfilming has been performed according to established routine
Company Policy for systems utilization and/or maintenance and preservation of records through the
storage of such microforms in protected locations.

THE DOCUMENTS CONTAINED ON THIS MICROFORM ARE ORIGINAL RECOROS OF:

fMSouthern California Edison
.

For the - MAmIAI. & AMINIST1tATIVE SD1 VICES - CDet/SO90GS Department
Sm anacre nr. lam Genamtirg stat.ian r==oy r.ieuinsnrus

This microform file is a complete record of the transaction herein recorded. The documents are arranged
on this microform in the following manner:

By month in Location and Work Order sequence O order of ravroii tocai>oa "umoer
AlphabellCal order by Q Grievance File Number sequencs

h Numerical order by_ h Date order
Design Cal.Ito.

C Order of Customer Service Store Number O other

The hardcopy documents used to create this microform have been authorized for destruction after
verification of correctness and acceptability of the microfilming.

It is furtner certified that on the date specified below, the micrographic images appearing on this microform
were made at a reduction ratio of 29 :1 under my direction and control.

The above information is deemed necessary in compliance Licensees - issued March 14,1972. This order has subse.
with the Federal Power Commission Order No. 450. Regu. quentiv been approved by the Public Utilities Commission
lations to govern trie Preservation of Public Utilities and of the State of Califomia on October 29,1974.
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PCFLLO Version 3.7

SONGS UNITS 2 CABLE RISER GALLERY ROOM 224

fleat Sira Ntater 2: EAST WALL (CONCRETE)

.

CONVECTIVE HU.7 TRANSFER PARAMETERS
... .... .. .s.

Stab Materlat- User-Defined+

!- Stab Thickness 2.500 ft
. Surface Area . 1179.00 ft" 2
Thermat Conductivity 1.040 STu/hr-f t-deg. F
Density ~143.600 f tni/f t**3
.Thermet Diffusivity .034 ft**2/hr+

Heat Capacity .210 STU/ttne-deg. F
First Mode Thickness .05102 ft*

.

Node Thickness Ratio 1.00
Ntster cf modes 50 . -
External Som dery Ccndition Convective'
External Neat Transfer Coefficient Uchida ( ~/-

.

Outside Erwircreent index 0
Inside Environment Index - 1 .

interior Heat Transfer Coefficient Uchida ccAf. AI-/ , P.; pg<-
-

.

. TA8tE OF EXTERNAL NEAT TRANSFER COEFFICIENTS -I'
.... . .. .. .. .. ..... ...

.!"'':''"'!.!!!!'"a".!M:'".". .""!.!:'a'!".c**!!!*!'"!.!''M''!!:2"?. c^tc.rn A4 -# 3 --///
nmo d

%,~.]p.-
i:N|2E.06 j:N||||

.

.. .

W i.. f. c.ym. ])- .)2 -
.

.

- TA8tE or suTERion * EAT TRArsFER COErF CiEuTS.
,i

, /t-zs-n
'

---.

. ...= ..... ... .

: Temperature Dif ference (Degrees F) - 9 eat Transfer. Coefficient (BTU /hr/ft**2/F) .- .. _I,-
.................................... ..................................... ......

. 00000 .1.4700

f'- |1.C0000E+06 1.4700

Oc -]
-

, .._ -~===w--

TABLE OF HEAT SIMC MESH POINT COORDINATES (feet)
^

..... .. .... . =..

.000000 .051020 .102041 '.153061' .204082- .255102 /.306122 .357143 .408163 .459184

8$
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.. 510204s .561224 - .612245' .663265 ~ 714286 : . 765306 .816326 .867347 .918367 .%9388
1.020408 --1.071428- 1.122449. 1.173469' 1.224489''1.275510 1.326530 1.377551 : 1.428571 . 1.479591
1.530612 1.581632 1.632653 1.683673 . 1.7346931 1.785714 . ' 1.836734 1.887754 1.938775 1.989795

-2.040816-' 2.091-836 . 2.142856 2. **T177 2.244897 2.295918' 2.346938' 2.397958 2.448979 2.500000'
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PCFLtJD Version 3.7|

SONCS tmi1TS 2 CABLE RISER GALLERT ROOM 224

Heat Sink strter 3: SCUTN WALL (CIWCRETF)

i

|CCpiVECTIVE HEAT TR8 JESTER PAUAETERS
...... ... . . - ... ... ....

([gStab Katerial User-Defined
stab Thickness 2.500 ft

7 [' p ] ysurface Area 7122.00 ft**2 h -- 3CCg$| Therest Conductivity 1.040 STU/hr-ft-deg. F

Density 143.600 ther/ft" 3'

Thermal Diffusivity .034 ft**2/hr
|

Heat Capacity .210 STU/ttse-deg. F
- ~ ~ ' ~ - -m

if rst mode Thickness .05102 ft
Node Thickness Ratio 1.00
utster of modes 50 g
External Bowdary Cordition Corwective *T ; C. f,'.7:

External Neat Transfer Coefficient Uchida
Oatside Erwironment Inden 0 |. .

-

Inside Erwironment Index 1 g' g-.

Interior meat Transfer coefficient Uchida ; ,

_D M /2'I2"fC-TABLE OF EXTERNAL e! EAT TRANSFER COEFFICIENTS
......... .. . ... .. ...... ........

Teaperature Dif ference (Degrees F) Mest Transfer Coefficient (STU/hr/ft**2/F)
................................................................................

.00000 T.4700 SHEET S Q y ;
1.00000E+06 1.4700

I

TABLE OF INTERIOR NEAT TRANSFER COEFFICIENTS
...........-..an.......mn..

Temperature Dif ference (cegrees F) Meat Transfer Coefficient (BTU /br/ft**2/F)
................ ............................. ..................................

.00000 1.4700
1.00000E+C6 1.4700

TABLE OF PEAT SINK MESN PotNT COOPDINATES (feet)
..a.. .... ..=...... .. ..=... m .

000000 .051020 .102041 .153061 .2NOS2 .255102 .306122 .357143 408163 459184

to

_.. _
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.510204- .561224.. .612245 .663265, .714286 '.765306 .816326 .867347 .915367 .969388
1.020408 1.071423 1.122449 ' 1.173469 1.224489 1.275510 " .1.326530' 1.377551- 1.428571 1.479591
1.530612 1.581632 ' 1.632653 1.683673' 1.734693 1.785714 1.836734 1.887754 A1.9 775 1.999795
2.040816 2.091836 2.142856 2.193877 2.244897 2.'295918 2.346938 2.397958 2.448979 2.500000
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'PCFLtB Version 3.7,

SONGS UNITS 2 CABLE RISER CALLERT 200M 224

Heat $1nk kumber .4: WEST UALL (CONCJtETE)
!

CONVECTIVE HEAT TRANSFER FARAMETERS
============= ..=3.===============

Stab Materiet User-Defined
Stab Thickness 2.503 ft
Surface Area 1179.00 ft**2
Thermal Corductivity

Density ,iffusivity '
1.040 BTU /hr-ft-deg. F

143.600 tin /ft**3
Thernet D .034 ft**2/hr.

-Heat capacity '

.210 Stu/ttz-deg. F .(First Mode Thickness .05102 ft M . [..-Nade Thickness Ratio 1.00*

Ntaber of Nodes - 50
External Boundary Condition Corweetive (C N ' gf f* pg -.3 -

Externet Neat Transfer Coefficient Uchida
Outside Erwironment Inden 0 g - -

Inr.ide Environment Index . 1

Interior Heat Transfer coefficient Uchida

9 1- ? 3 -114i
c: : ,m

TABLE OF EXTERNAL NEAT TRANSFER COEFFICIENTS 23... ... - .. .. - .
..

Temperature Difference (Degrees F) Meat Transfer Coef ficient (STU/hr/f t**2/F) *~- 'M

7. 78T/___.0ATPO-M -D
..

1.................................... ............................................ . .

.000c0 1.4700
*** ''' **

-

- DAie /t - U-91.[
TABLE OF-INTERIOR NEAT TRANSFER COEFFICIENTS

=====3=========================== s====
g wn-

'MdkTemperature Difference (Degrees F) Nest Transfer Coeffi~clent (BTU /hr/ft**2/F) -~ ~ C. - 2g
?

.... ........... .................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. 00000
-1.00000E+06

. 1.4700
- 1.4700

TABLE OF MEAT SINIC MESN POINT COORDINATES (feet)
=============ss=====================ess===========

.

000000 .051020 . 102041. .153061 " 204082. .255102 .306122 .357143 .408163 .459184.
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. 510204' .561224''. .612245 . 663265 . .714286 .765306 .816326 .867347 .918367- .969388
!9 S "08: 1.071428' '1.122449 1.173469 1.224489 1.275510 1.326530 1.377551 1.428571 -1.479591 -.

-

1.W 512 - 1.581632 1.632653 ---1.683673 1.734693 ! 1.785714 1.836734 1.887754 1.938775 ~1.989795
2.040316'' 2.091836 2.142856 ''2.193877 :- 2.244897 2.295918 , 2.346938 ' 2.397958 -2.448979 2.500000
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PCFLLO Version 3.7

SONGS UNITS 2 CA8tE RISER GALLERY RonM 224

Heat Str* atsber 5: NORTH WALL (CONCRETE)

Co d CTIVE HEAT TRANSFER PA2AMETERS
===================================s=

Stab Materist User-Defir.ed
Stab Thickness - 1.000 ft
Surf ace Arem 1322.00 f t"2
Theraat Cermisctivity 1.040 ETU/%r ft-deg. F
Density 143.600 tin /f t"3
Therset Diffusivity .034 ft**2/hr
Heat Capacity .210 STU/ttedeg. F
First mode Thickness .02041 ft
Mode Thfekness Ratto 1.00 (g' / -
Wtaber of Modes

~

50

'' +[ -

External Boundary Cordition Convective ~ :

Externet Heat Transfer Coef ficient - Uchida b ).
**

' .

h- Outside Envircruent Inden 0
Inside Envirorm=nt Inden 1 |-

--

' -Interior Heat Transfer Coefficient Uchida

TABLE OF EXTERNAL HEAT TRANSFER COEFFICIENTS | ' ~ ' C. NO: M- N ~II"
mi==================c======3===se=====23:==n ==.

'

j t c- 4
'

-

Temperature Difference (Degrees F) Heat transfer Coefficient (STU/hr/f t**2/F)
'

- .
I

Iif 1f/ DATE / -O -N -
........................ ........... ............................................

.00000 .t.4700 L
,

1.00000E+06 - 1.4700

TE /l~I3 -9E. -I 1 :

TABLE OF INTERIOR REAT TRANSFER COEFFICIENTS
======s=======================ns============

h; gygg OF--Temperatcre Difference (Degrees F) Heat' Transfer Coefficient (BTU /hr/ft**2/F) ,

t t.................................... ....................... ...................-
~'

.00000 1.4700
1.00000E+06 '1.4700

TABLE OF MEAT SINC MESN PolNT C00RDlhATES (feet)
===============================================s=

- .000000 .020408 .040816 061224 .081633- .102041 .122449 .142857 -.163265 .183673'

14 -
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.206082 .224490 - 244896- .265306 ' 285714- .306122 .326531.. .346739 .367347 .387755. . -

.408163 .428571 .448980- .469388 .489796 .510204 .530612 .551020 .571428 .591837

.612245-- ~.632653 . 653061 .673469 ' 6938T7 - .714256 .734694 .755102 .775510 .795918
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*
PCFLLD Version 3.7

'

SONGS tm!TS 2 CABLE RISER GALLERY ROOM 224'

'

Heat Sir * Number 6 . CEILING (CONCRETE)

' [ ( M .' " jf. !CONVECTIVE HEAT. TRANSFER PARAMETERS,

.. _ ..

CC M! i . .hStab Materlat User-Defined "
,

Stab Thickness' 1.000 ft
surface Area ~ . . 2257.00 f t**2 r .-

Thenaal. Conducti wi ty 1.040 BTU /hs ft-deg. F 'N'
~

Density . 143.600 tba/ft**3 -
Thereat Diffusivity .034 ft**2/hr

.t g' g ./
--Heat Capacity . . .210 STU/lbe-deg. F

First Node Thickness .02041 ft- |
'

{;Woda Thickness Ratio 1.00 I i

TV'OiOil ;N&: of. Nodes ' 50 3

Externet Boundary Condition ' Adiabatic i p [ / & [/ p* ' ; fp/1 h,,|Inside Environment Index ' 1 O*- F *
Interior Heat Transfer Coefficient Uchida

fl~[3. & .'i
__ _ _

n .,

TABLE Of 1NTERIOR HEAT TRANSFER COEFFICIENTS ~- M.. *

. .. . .z.=........ . .. ........

:Teaperature Dif ference (Degrees F) .
.' Heat Transfer Coefficient (BTU /hr/ft**2/F) { gyp--................,,....,............. ........................................... u

,00000 -3,470a m- 'L r)r
__

1.00000E+06 f .4700 '~ 11 ';
--

- TABLE CF tiEAT $!NX MESN POINT COCRDImATES (feet)-
.... ... .... ...... . ..... . .. 3.

.000000 .020408 - .040816" .061224 .081633. .102041 .122449 .142857 '.163265 183673-
,.204082 .224490' .244893- .265306, .285714 - 1.306122 .326531 .346937 .367347 ~.387755'
.408163- .423571 .448980- .469388' .489796 .510204. .530612 .551020 .571428 . .591837-
.612245> .632653 .653061 .673469' 691577 ' .714286 .734694" .755102 .775510? .795918

. 516326^ .836734 .857143 .877551- .897959 918367' .938775 .959153 .979592 1.000000

-
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PCFLLO Version 3.7

SONGS UNITS 2 CABLE RtSER MLLERY ROOM 224

AUXILI ARY CONDITIONS SELECTED
..m.......m........nmm

Slowout Parets OFF
Convective rest Transfer ON
Unit Air Coolers DFF
Neating and Ventit6 tion Flow OFF

(M /'Cenpartment testage OFF
Ccepartment E@ipnent Neat Leads ON

[/*f
pAtmosphere Exhaust Fan CFF pep

hpBtourswn Drepout OFF ) 3,
Zero Reverse Flow CFF
Bt Revaporitation CFF V

PRCELEM CONTROL PARAMETEa5 ! calc. t:a: g * 93 - /JL..... m . m m m .=...... ,

Problem Time L!rit 3600.00 seconds Qir'*;r -
F low Calculation outpat/ Trt'-*ency Off/ 0 - - - - -m
Ccrpartrent Pressure Dif ference Output OFF ~ 3M -

p', ,
' Heat Sink CLtculation Output /Fre m y ON/ 2 -

j( / ^ *, T'i- ]'
.

'

Extended Heatsink Output: Wode Teeperatures ON

/q _gRestart Option
,

OFF I v
Nwber of Plot Points 25
$1GFLO Switch Tine 1.000003E+20 seconds -

$1GFLO iterstico Tolerance .001000 psi
__

Maxian Nunber of Flow Iterations 500 %_
[. [ y " "j

CALCtrt ATION/ PRINT TIMES SELECTED
'

'~ Qyj
.m.m.m m..m..m m m m

Calc. Tise Step Charge Time Print Interval Change Time
. ...... .......... ............. ............ ... .... ........

1.000E-02 1.000E+00 9.000E+02 3.600E+04
1.000E-01 1.00CE+01 0.000E+00 0.000E+00
1.000E+00 2.000E+01 0.000E+00 0.000E+00
1.000E+01 1.000E+02 0.000E+00 0.000E+00
2.500E+01 3.600E+04 0.000E+00 0.000E+00

17
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PCfLLD version 3.7

SCNGS tm!TS 2 CABLE RISER GALLERT ROCm 224

Time = 0 nours 15 Minetes .00000 secerufs ( 900.0000 seconds ) (cate. Time step = 2.500E+01 seconds)

j --- - Cocpartment ---- Terp. $* Meet / Rel. -- Pressures (psia) -- Total Fre . Frac. Neat Total
(Deg O Quality kan. Total Air Steam K Mass (Ltza) Air vapor Load Energy (STU)

0 Atmosphere 85.000 .50 14.700 14.402 .298 1.40 .9873 .0127

1 ROCM 226 99.330 17.7 5 .57 14.578 14.046 .532 1.39 9.5595.A20E+02 9773 .0230 3.35 1.1302840E+05

Corpartments Initiet Energy 1.1382E+03 BTU Corpartments initial Mass 9.5599E+02 ftse

Current Energy in Capartments 1.1303E+05 BTU Current Mass in Compartments 9.5599E+02 (tse

Blowbun Enthalpy Ad$ed 0.0000E+00 STU slowdown Mass Added 0.0000E+00 Its

Irreversible Energy Less -3.0059E+04 BTU (cmdens. + Dropout) Mass Loss 0.0000E+00 (ts

Energy Lost to Atmos @ere 3.0546E+04 BTU Mass Lost to Atmosphere 0.0000E W ttus

I Rate of Energy Less to Atmosphere 3.3600E+01 BTU /sec ] [ tate of Mass Loss to Atmosphere 0.0000E+00 itst/see )

....................................................................................................................
1
'

Absolute Energy Inbalance -3.5156E-02 STU Absolute Mass Irbetance 0.0000E+00 itsa

Relative Energy incatance -3.1104E-05 % Relative Mass tsbatance 0.000]E+00 %

Ccw r
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-

12-07-92
14:50:25

PCFLtc version 3.7

SONGS UNITS 2 CABLE riser GALLERY ROCM 224

Tise = 0 Hours 15 Minutes .00000 seconds ( 900.0000 Seconds ) (Cate. Time Step = 2.500E+01 seconds)

Exterded Meetsir* Output: Node Temperatures

Heat Siri No. -1,4 h0ETN IJALL(PLA$fER)

- 96.8f,5610 |- % .772060 % .695100 ' 96.614780 % .531160 -
96.444310 96.354220- %.261020 96.164760. 96.065580-
95.963650 .95.859040 95,751860 95.642300 95.530360

! 95.416350 95.300200 95.182160 95.062290 94.940640
94.817350 . ' 94.692410 . 94.565950 94.437900 94.308380
94.177400 94.044890 93.910920 93.775360 93.638210 *

93.499360- 93.358860 ' 93.216520 93.072360 92.926300
'92.778170 - 92.628020 ' 92.475740 92 ?.21200 92.164400-
'92.005280 - 91.843840 91.680020 91.513820 91.345250
91.174290 91.018460-

' Neat Sink No.12 . EAST tdALL(CowCRETE)-

99.274930 '99.237150- 99.137730 98.991120- 98.813570- 98.617830 98.413060. 98.204070 - 97.993740 97.782930
'97.571870- 97.360260- 9 .148280 96.936130 %.7Z3850
96.512180 96.300690 %.089140 95.877900 95.666530

:95.454680 -95.242650 95.030550 94.818880 94.607150
94.395600 ' : 94.184480 - 93.972MO E 93.761380' 93.549220 - ( { g ./93.337490 " 93.126010.- 92.914580 92.702970 92.491360
92.279630s 92.067900- 91.856050 :91.644380' 91.432830 .( ( M .' -[ J b '.91.221100; ,91.009430 90.797150 . 90.584080. 90.369050 ta:90.14957D: 89.921970 f89.680690 89.419530 89.133760.

1 -

Heat Sir * No. 3, .. SOUTE WALL (CONCRETE)'

!99.274930 99.237150 99.137730 . 95.991120. 98.813570 CALC. NO: ~7k~//I98.617830 98.413060' 98.204070 .97.993740 97.782930 'I
97.571870 ' 97.360260 97.148280-- 96.936130 96.723850 I h.-. w. ,D-' %.512130 % .300690 % .089140 95.877900 95.666530

: 95.454680 ' 95.242650- .95.030550- '94.818880- 94.607150 b kMN . [-M-k
'\

94.395600 m 94.184480' 93.972990 93.761380- -93.549220 .
' '

e
21- W ' -k U
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93.337490 93.126010 92.914580 92.702970 92.491360
92.279630 92.067900 91.856050 91.644380 91.432ft30

_ 91.221100 91.009430 90.797150' 90.584080 90.369050
90.149570 89.921970 89.680690 89.419530 89.133760

Heat.Sitt No,. 4,- WEST WALL (LDNCRETE)

$ '99.274930 99.237150 99.137730 98.991120 98.813570+

98.617830 98.413060 98.204070 97.993740 97.78293G
97.571870' 97.360260 97.148280 % .936130 % .723850
96.512180' %.300o90 96.099140 95.877900 95.666530
95.454680 95.242650 95.030550 - 94.818880 94.607150
94.395600 94.184480 . 93.972990 . 93.761380 93.549220

' 93.337490- 93.126010- 92.914580 92.702970 92.491360
92.279630 92.067900. 91.856050 91.644380 - 91.432830
91.221100 - 91.009430 90.797150 90.584080 90.369050
90.149570 89.921970 89.680690 89.419530 89.133760
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Page 17
, 12-07-92

14:50:25
PCFLt.O version 3.7

ji

): soucs UNtis 2 CARLE RISER GALLERY ROOM 224'

1 fee = 'O Nours 15 Minutes .00000 seconds -( 900.0000 seconds ) (Cate. Time Step = 2.500E+01 seconds)
.

Extended Neatsirt Output: mode Teaperatures
<

w

| ' Heat Sink No. 5, . NORTN' WALL (CONCRETE)

97.260160 97.196010 97.123260 97.042450 96.954C70
96.853980 ~ %.757840' M.651580 96.540990 96.425730
96.309540 96.190030: 96.068820 95.946200 95.822600
95.698330 95.573460 95.448270 95.322850 95.197170

: 95.071440 94.945650 .94.819790 94.693940 94.568080*

94.442230: 94.316310 94.190340- 94.064420 93.938390 -

93.812290 93.686070 93.559720 93.433140 93.306180
'93.178740 93.050690 92.921660 92.791410 92.659640
92.525850- 92.389680 92.250340 92.107390 91.960420

'91.808620 - 91.651700 f91.489110 91.320710 91.146390

Heat Sink No. 6, LfIllNG(CONCRETE)~

4 -103.407900 : '103.518200 - u103.613900 103.695600 103.764400
.103.821100 103.867000- 103.903600 103.932200 103.954200
'103.970700L .103.983000' 103.992000 103.998400 104.003000
104.006100' 104.008300. - 104.009900. L104.010000 104.011600 .

.-104.012100 104.012400
.'104.013500 '

- 104.012700' 104.012900 ' 104.013100 -
104.013300 :
104.013900 104.013900-'

?104.013600 104.013800 =104.013800
104.014000- 104.014100 . 104.014100

104.014200 104.014300- '1 4.014400 s. L104.014500 104.014500'
104.014600 : 104.014600 104.014600 .104.014600 104.014600 -(C M '' /104.014700'- 104.014700. 104.014700-- i104.014900 104.014900-

- g g,' }/--],3f. Sol;
...
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Page 18
12-07-92
14:50:25V

PCFLLC Version 3.7

. SONGS LatTs 2 CABLE RISER GALLERY ROCM 224

Time = 0 Mours 30 Minutes .00000 Seconds 't 1800.0000 seconds ) (Cate. Time Step = 2.500E+01 seconds)

---- . Compartment +--- Tesp. 'S-Meat / Ret. -- Pressures (psia) -- Total Frac. Frac. Heat Total
.

,'(Deg F) Quality Ems Totat= Air Steam K Mass (ttst) Air iVapor Lead Energy (BTU)
=======s============== ======= ======= ==== ====================== ==== ============================= ======= --

0 Atmosphere 85.000 .50 14.700 14.402 .298 1.40 . 9873 .0127
1 ROOM 224' 99.113- 17.5 s .57 14.572 14.041 .531 1.39 9.5598620E+02 .9770 .0230 3.35 1.1299190E+05

Coupertaents Initial Energy 1.1382E+05' btu Conparteents Initial Mass 9.5599E+02 1be

Current Energy .in Compartments 1.1299E+05 BTU Current Mass in Compartments 9.5599E+02 tbn

Stowdown Enthalpy Added 0.0000E*00 STU 8towdown Mass Added 0.0000E+00 itsu

Irreversible Energy Loss -5.9933E+04 RTU (condens. + Dropout) Mass Loss 0.0000E+00 the

Energy test to ' Atmosphere 6.0757E+04 STU Mass Lost to Atmos;Aere 0.0000E+00 ttus

[ Rate of Energy Loss to Atmosphere 3.2896E+01 STU/sec ] [ Rate of Mass Loss to Atmosphere 0.0000E+00 tha/sec 1
1

, ...................................... ................... ................................ .........................

' Absolute Energy labatance ' -2.7344E-02 STU Absetute mass !abatance 0.0000E+00 the

Relative Energy is6atance -2.4200E-05 % . Relative Mass fabatance 0.0000E+00 %

(yf
*

CcAh W- 1 R 3o73

i i
I

exw M-95 -//K
nom. y

- j
,

.i' - ' * . = .y

N* f '' ' . !. .

,p a ~j *M-)1'

|2-41+ }
'e' '
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Page 19
12-07-92
14:50:25

PCFLtD version 3.7

SONGS UNITS 2 CABLE RISER GALLERY Ru(M 224

Time = 0 Hours 45 Minutes .00000 Seconds ( 2700.0000 Secords ) - (Cate Time Step = 2.500E+01 secords)

----- ComDartment ----- Teep. S-Heat / . Ret. -- Pressures (psia) -- Total Frac. Trac. Neat Total
(Deg F) Quality Nue. Total Air Steam R: Mass (itse) Air Vapor toed Energy (BTU) ~

= = = = = = = = = = = = = = = = = = = ======= ====== = = = = . = = = = = = = = = = = = = = = = = = = = ==== = = = = = = = = = = = = = = = = = = = = = = = = = ======= n ===========

. O Atmosphere 85.000 .50 14.700 '14.402 1298 1.40 .9673 .0127
1' . ROOM 224 98.943 17.3 S 58 14.568 14.037 .531 1.39 9.5598620E+02 .9770 .0230 3.35 1.129633CE+05: .

Compartments Initial Energy 1.1382E+05 STU Compartments Initiat Mass -9.5599E+02 ttsu

Current Energy in Compartments 1.1296E+05 BTU Current Mass in Compartments 9.5599E+02 ttze

8towdown Enthalpy Ad$ed 0.00COE+00 STU 8towdown Ma3s Added 0.0000E+00 ttza

Irreversible Energy toss -8.9270E+04 STU (Condens. + Dropout) Mass toss 0.0000E+00 ttan

Energy Lost to Atmosphere 9.0123E+04 BTU Mass Lost to Atmosphere 0.0000E+00 ttus

'. I Rate of Energ" Loss to Atmosphere 3.2361E+01 BTU /sec'] [ Rate of Mass Loss to Atmosphere 0.0000E+00 itse/sec )

.......................................................... ..........................................................

Absolute Energy Isbalance 7.8125E-03 BYU Absolute Mass labelance 0.0000E+00 tt:m

Relative Energy labalance 6.9160E-06 % Relative Mass ta6atence . 0.0000E+00 1

{N|
CcN: 'A/-/ U503,

i
,

estc.no: A1 '73-/d-

navsoJ (
n:RJige D3-p-p-

pg 17-zz-p25 ya
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Page 21
12-07-92
14:5C:25

PCFLLD Versicn 3.7

SchCS LmiTS 2 caste arSER GALLERY ac0M 224
!

Tise = 0 Maurs 45 Minutes .00000 Seconds ( 2700.0000 Seconds ) (Cate. Time Step = 2.500E+01 seconds)

Entended Neatsink output: Mode Teeperatures

Meat SirA so. 1, NORTs WALL (PLASTER)

96.373080 96.297640 96.219940 96.139980 96.057830
95.973420 95.886750 95.797820 95.M bi30 95.613190
95.517490 95.419590 95.319430 95.217070 95.112460
95.005650 94.896640 94.785490 94.672150 94.5566M
94.439060 94.319310 94.197480 94.073520 93.947540
93.819490 93.689420 93.557340 93.423310 93.287320
93.149440 93.009610 92.867890 92.724330 92.578950
92.431730 92.282750 92.132050 91.979580 91.825470
91.669710 91.512360 91.353420 91.192900 91.030910
90.867400 90.719020

Heat SirA Wo. 2, EA$t WALL (CDICRETE)

98.947720 98.925380 98.871000 98.778960 98.656830
98.509610 98.342620 98.160680 97.96n90 97.768100
97.563390 97.355740 97.146210 % .935460 96.724210
% .512420 96.300810 96.089140 95.8 7900 95.666530
95.454680 95.242650 95.030S50 94.818880 94.607150 gg /94.395600 94.184480 93.972990 93.761380 93.549410
93.337620 93.126010 92.914580 92.702970 82.491360 #pA -[ y T<3OD(C A[,*92.279630 92.067840 91.855740 91.642970 91.429470 /
91.214750 90.998080 90.778230 90.553800 90.323 60
90.085360 89.837550 89.578460 89.306920 89.022800

I 7

Heat $1nk No. 3, SOUTM WALL (CONCRETE)

98.947720 98.928380 98.871000 98.7789o0 *8.656830 C.*t c NO: N- 73M98.509610 98.342620 98.160680 97.b7990 97.768100 j;97.563390 97.355740 97.146210 96.935460 96.724210 , gg96.512&20' 96.300810 96.089140 95.877900 95.666530 | --

'95.454680 95.242650 95.030550 94.818880 94.607150 ~ .
*yp

DATE: p'g,,

94.395600 94.184480 93.972990 93.761380 93.549410 -
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SONCS Lat!TS 2 CARLE Als1R CAttERT RtXM 224

T6se = 1 Hours O Minutes .00000 seconds ( 3600.0000 seconds ) (Catc. Time step = 2.50EX+01 seconds)

----- Compartment ---- Temp. 5-meat / Ret. -- Pressures (psia) -- Total Frac. Frac. heat Tctal
(Deg F) Oustity skn. Total Air Steen K Mass (tim) Air vapor Load Energy (STU)

= = = = = = = = = == = ====== == ==== ====== ===. ===== w== = ========== ==== .. ... ... .. - - - - . = = = = = = = = = = = = = =

0 A tmossmere 85.000 .50 14.700 14.402 .295 1.40 .9873 .0127
1 Room 224 98.775 17.2 5 .53 14.564 14.C33 .531 1.39 9.559BS20E+C2 .9770 .0230 3.35 1.129353f4+05

|

Corpartmuns initiet Energy 1.1332E+05 STU Ccsaper teents Initist Mass 9.559CE+C2 ttus

Current Energy in Cosportments n. C l+05 STU Current Mass in Cosportments 9.559CE+C2 tta

Stoudown Enthalpy Ack$ed 0.0000E+00 8TU Blowdowl Mass Added 0.0030E+00 (tsu

Irreversible Energy Loss -1.1816E+05 STU (Candens. + De w out) Mass Loss 0.0000E+00 itsa

Energy Lost to Atmosphere 1.1904E+05 STU Mass Lost to Atmosphe e 0.0000E+00 ttze

t Rate of Energy Loss to Atmosphere 3.1895E+01 STU/sec } I Rate of Mass Loss to Atmosphere 0.0000E+00 (tm/see I

.............. ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................................

Absolute Energy lebstance 0.0000E+00 Stu Absatute Mass labetence 0.0000E+00 lbe

Relative Energy Isbotance 0.00U0E+00 1 Relative Mass lacetance 0.0000E+00 1
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8.8.1 CAILUIATION OF TF7 MAL CONDUCTIVITY (K) FOR AIR AT 95 dog F

1. FOR X := 3.5 in AND T := 90 F
air air

R := 0.85 (hr. f t* 2. F) /DIU (Ref. # 6.2)air

2. FOR X := 3.5 in AND T := 95 F
air air

b
90

R1 := 0.85 - R1 = 0.805 (hr. f t * 2. F) /B'IUair 95 air

i
K t a' K = 1.242 BTt?/ (hr. f t. F)air R1 air

air
i

!

!

,
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8.8.2 Distribution Room Temperature Fan Capacity:

Calculating "cfm" neeoed to maintain
temperature in the Distribution Rooms Unit 2 under 120 deg F.

Q
cfm := a

1.08 6T

Where

Q is total heat load (DTU/hr)6T = Ti - To
Ti is room temperature (dog F)
To is outside roota temperature (deg F)

3
Q := 5.76 10 W (Ref. # 6.7)

3
Q := 5.76 10 3.4121 [

4
Q = 1.965 10 DTU/hr

Ti t = 120 F

To := 95 F assuming that Corridor ambient temperature
remains at 95 F during SBO. This assumption is
conservative because of:

1. Range of Corridor ambient temperature is
between 65 F to 95 F.

2. Corridor has several components such as
walls, ceiling, ductwork, cable riser,
piping, and structural supports that can be
credited as heat sinks.

3. Corridor heat load is small(negligible).
6T := Ti - To

Q
cfm := ====>> cfm = 727.915

1.08 6T

or ====> cfm := 800
'
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1. Puroose:

The purpose of this calculation is to determine the combined
radiation / convection heat transfer coefficient for the Distribution Room
walls and ceiling. The Distribution Room was evaluated because the final
calculated tem)erature (123.8 *F) is higher than the 11mit(120 F). Any
reduction in tie heat transfer coefficient will reduce the heat rejected
from the room and subsequently increase the room temperature and will
require earlier operator actions to maintain the temperature within
design limit.

Qisiground:

Natural Convection Heat Transfer Coefficients for h,,, are affected by
surface orientation (Vertical or horizontal), air properties, system
geometry, and air to surface temperature difference. Depending on these
parameters the value of h,,, could range from 0.1 to 10.0 Btu /hr-f t' F.
For this calculation heat transfer coefficient
h = 1,47 Btu /hr-ft' F(Ref. #6.3), used in order to determine the

{\temperature rise for DACs for SONGS 2. This value is widely used in the
engineering industry for the heat transfer analysis (Ref. # 2). In order
to validate this heat transfer coefficient, the evaluation below is
performed.

|
!

1

|

1
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2. Res ul t s / Conc l us i on s /Recomenda t i ons

The surface heat transfer coefficients, for the U2 Distribution Rooms -!are:

North Wall 1.67 Btu /hr ft''F (U2, U3 South Wall)
Ceiling 1.80 Btu /hr. ft'*F

Conclusion

The heat transfer coefficient h = 1.47 Btu /hr ftr.F used in this
calculation is conservative value since it results in a higher room
temperature than the value arrived at by calculation (1.67 and 1.80).

.

Recommendations

None.
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3. essumptions

3.1 The temperature of the radiating surface (panels, cabinets) is 20*F
higher than the surrounding air temperature since there is no forced
convection in the room.

3.2 The radicting surfaces are painted grey.

3.3 The temperature difference between the room air and the wall is
approximately 13*F. This is based on the results of the Distribution
Room heat rise analysis (section 8.2) for the north wall and checked '

with an independent spread sheet program (See Independent Review). This
value is constant from six to ten minutes into SB0 and assumed constant
for the total 580 coping duration.

3.4 The modes of heat transfer in the Distribution Room are free convection
and radiation. A

3.5 The ceiling and wall temperatures are assumed to be the same.

3.6 Heat is transferred through the North wall (Unit 2), Unit 3 South wall
and the ceiling only. The East and West Walls are considered Adiabatic
since the Distribution Rooms are located next to each other.

3.7 The door is assumed to be the same temperature as the walls. This is
conservative since the door will likely have a lower transmission
coefficient that the wall and consequently a lower temperature.

|

4
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4. Desian Inout !

1. RoomDimensions(310,A.B.C,0,E.F,G,H) - t

(ForreferenceseeSection8.2) ,

2. Erraissivity of the equipment located in the distribution room.is
.9 since the equipment is assumed to be painted. (Ref.1)

,
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5. Methodology.

Two modes of heat transmission have been considered in this analysis- Free
Convection and Radiation. The methods and equations used are consistent with
that specified in Reference 1.

Prior to SB0 initiation, the room air temperature and the wall temperature are
assumed to be the same. Consequently, the heat transfer coefficient is
initially low because it is a function of the difference in temperature
between the room air and the wall. Most of the equipment generated heat is
removed from the room by the ventilation system. Immediately after SB0
initiation, the ventilation system is not available, therefore the change in ,

temperaturewithrespecttotime(dT/dt)ishigh. The convection heat
transfer coefficient increases because the temperature difference between the
air and wall increases and several minutes into the event, dT u/dt = di
At this point and through the event duration, the heat transf,er coefficl n/dt.ent
stabilizes because the difference between the air temperature and the wall
temperature is approaching constant values. The evaluation that was perfonned
calculates the steady state heut transfer coefficient for both radiation and
convection (thermal conductivity):

A) Convection

Fonnulas (Ref.1) t

3 * , Rut K
Rut = (0. 825 +

* '

[1 + ( . 492 /py) e/u) e/n ] j
# L

i

~

Rat = Q=A* ~

va T, i
t

i

*
' *T, =

2

Where:

h 3

N , -Average convection heat transfer coef ficient (W/M "K)- Nusselt Number averaged over the length of the surface.u
K - Thermal conductivity of Air (W/m*K)\
L - Length of the surface - wall height (m)
Ra - Reynolds numbert

SCE 26-426 NEW 4/90
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Prandtl NumberPr -

8Acceleration due to gravity (f t/sec )g -

Expansion coef ficient (1/*K)# -

Wall surface temperature ('X)T, -

T= Air Temperature (*K)-

Kinematic viscosity (m'/'s)y -

thermal diffusivity ((m /s)cr -

bulk fluid (air) temperature at the wall surface ('K)T, -

5.1 Radiation

Formulas

O = cAo ( Tj -7v') O = 7i,,,4 ( T, - T,)

3"* , co ( Tj - Tv* )< r, - r )

Where: 4
Q Heat transferred by Radiation (Watts)=

-

Emissivityt =
2A v Area (m )

Stefan - Boltzmann Const.o =

I
t Equipment temperature (*K)=

T, Wall Temperature ('K)=

~

h,,, Radiation heat transfer coefficient,

5.2 Convection - ceiling

Formulas:

Lower surface of a cooled plate

71., = '[ 7hJg= o.15(Ra)U3 lo' (Ra <1o"g g i,

# ( T,-N)g , i,na, .
ya P
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Where:

2As Surface Area of Ceilin (m ) i
=

L Characteristic Length m)=
,

P Perimeter of Ceiling ( ) i
=

Ceiling Tempera'ure ('K)T =

AllothertermsdefinedinSection5.A
i

:
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i
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7. Meenclature

ifomenclature for the subject calculation is defined in the Section 5 -
Methodology
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8.0 Calttulationt
8.1 Convection - vertical surface.

Givent

t

K := 0.0156 DTU/hr-ft-dog F K = 0.02698 W/m-deg K
i

L := 18.75 ft L t= 5.715 m

'

Pr != 0.72 Pr t= 0.72

g t= 32.2 ft/s*2 g := 9.81 m/s*2

iTs t= 111.729 deg F Ts := 317.44 deg K

Tm := 118.4 deg F N t= 324.13 deg K

-3 -5
v := 0.186 10 ft*2/s v t= 1.73 10 m*2/s !

I

-6 I

a := 25.58 10 m*2/s
324.13 + 317.44

T =
if 2 '

i

T = 320.785 deg K
f

1

# :=
T*
f

4 = 0.003 1/deg K

tSC4 08424 MEW Alto
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A(V

_
Ot!GlhAf0A BAf( lAt CAft 0(V 041614A704 CAf( !B( f,Af( __

__

hr!!flC(Al !!/16 - k [[i - h 'ti b.

r - ' s ,y 1 - w

-3 3
9.81 3.1 10 -(324.13 - 317.44) 5.715

Ra =-

L -5
1.728 10 a

10
Ra = 8.591 10

L

.2. .

6
Ra

L
Nu := 0.825 + 0.387-

0

9
27

.

-

16
'O.492'

1+
0.72 ,. . . , ,,

Nu = 501.657
L

k := 0.02698 W/m-dog K

L := 5.715 m
|-

k
h := Nu -

; mnv L L

!

! h = 2.368 W/m'2-deg K
cony

I
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/\ hvitfictet I (d V AS k12/15

_' _ . - . _ _ _ _
_ _

M /4 (I,

i

8.2 Radiacion

GIVEN:
+

E := 0.9 |
i

-8
a != 5.67 10 !

!

|
T := 143.77 dog F T := 335.26 deg K i

E E |
i

T := 111.729 deg F T = 317.44 deg K '

W W

. . . .

0.9 .a .335.26 - 317.44 ..
,

rad 335.26 - 317,44

h = 7.1 W/m"2-deg K
rad |

!

j
_ ___ _ _ _- _ _ __________

i
h t= h +h $

Total cony rad

h = 9.468 W/m*2-deg K
Total

h := h +0.17612 B'IU/hr-ft'2-deg F
Total Total

h = 1.668 lYIV/hr-ft"2-deg F
Total
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8.3 Convection - Ceiling

GIVDit

CEILING DIMENTIONS '

t

L t= 17.375 ft L = 5.3 m

W = 14.52 ft W t= 4.43 m

b-3 -5
v = 0.186 10 ft*2/s v t= 1.73 10 m'2/s

K t= 0.0156 DW/hr-ft-F K t= 0.02698 W/m-dogm'2

L = 5.3 m

W t= 4.43 m

A t= L W m*2

P = 2 5.3 + 2 4.43

WHERE
"A" IS SURFACE AREA OF CEILING
"P" IS PERIML"ITR OF CEILING

A
L=-

P

L = 1.207 m

I
ses mu wcw wo
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% s \ U

-3 39.81 3.1 10 - (324.13 - 317.44) 1.207Ra t=
L -5

1.728 10 a

8
Ra = 8.093 10

L

1

3
Nu = 0.15 Ra

L L

Nu = 139.788 hL

0.02698
h := Nu -

cony L L

'

h = 3.126 W/m*2 4eg K
cony

SINCE "h" IS INDEPD(DDff OF DIRECTION:
h := h +h
Total cony rad

h = 10.226 W/m'2-deg K
Total

h := h 0.17612
Total Total

h = 1.801 BIU/hr-ft*2-deg F
Total
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