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OBJECTIVE

The purpose of this calculation is to determine the *emperature of,

the Cooper Nuclear Station (CNS) Control Room during a costulated E
station blackout (580) event lasting 4 hours.

CALCULATION. OVERVIEW

w
This calculation involves the following principal steost

1) A brief introduction is provided.

2) The droblem approach is discussed. Key assumptions

and' conservatism are identified..

3) The am'bient air and solar insolation boundarv cond-

itions are developed.

4) Internal' heat loads are Quantified. Initial condi-

tions are given for the control room and heat structures.

Temperatures in the spaces adjacent to the control room

are discussed.

5) The control room analytical model is developed.

, Individual heat structure models are detailed, and

(\
g) boundary conditions for each slab are oiscussed.



. - - . . .

2/$f$h jf/ yppf- sBW-oo F
6) Convective neat transfer coefficients are calculated,

for those heat structures where default correlations

: are not used.

7) Radiative heat transfer configuration factors are

provided as required.

9) A model for air infiltration into the control room

is developed.

9) Results are presented for a 4-hour simulation of the

control room heatup.

10) The necessary references and figures complete the

main part of the document. Supporting documentation

is included as attachments to the calculation.

.

.
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1.0 INTRODUCTION

Station blackout and related issues are being addressed by the

Nebraska Public Power District (NPPD) in response to the Station

Blackout Rule, 10 CFR 50.63, and Regulatory Guide (RG) 1.155.

NUMARC B7-00 (Reference 1) also provides guidance that is in .erge

part identical to RG 1.155, and adherence to the guidelines in

NUMARC 67-00 la sufficient to demonstrate compliance with the SBO

'

Rule.

NUMARC 07-00 requires that temperature severity be assessed in areas
g
I i of the plant containing eauipment whose function is essential to,

the mitigation and control of an SBC event, and also in areas wnere
operators are required to perform manual operations. Areas

containing essential equipment and whose steady state temperature

would be eipected to exceed 120 degrees Fahrenheit are designated

as 5B0 dominant areas of concern (DAC). Areas reauiring operator

presence must be addressed for habitability concerns, especially if
the area temperature is expected to exceed 110 degrees F.

The subj ec t of this calculation is the CNS Control Room heatup

during a postulated 580 event in which ventilation is lost for 4

hours before offsite AC power can be restored. Four hours is the

recuired CNS SBO coping duration, determined in Reference 2.

Insofar as the Control Room is affected,- SBO occurrence is

accompanied by a loss of forced ventilation and normal lighting,

and a loss of power to non-essential electrical panels. Therefore.

- heat loads in the room are reduced because of the loss of offsite

AC power. The problem is basically to determine the magni tude of

}

|

.- - - - _ - _ - _ _ _ - - - _ - _ _ _ - - _ _ _ _
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the remaining loads and to ascertain the steocy state room

temperature for this situation, i.e. internal room heating less

rh}} than normel but without the benefit ei air conditioning. The

metnodology applied to problem is discusseo in Section 2.

1.1 CONTROL BUILDING LAYOUT

The site layout at CNS is shown in Figure 1. The Control

Building is located on the north side of the reactor complex,

between the Radwaste and Turbine Generator Buildings. The

Control Building contains (at elevation 932' - 6") the Control '/

Room and the Computer Room, which are shown in plan view in

Figure 2. These two rooms are connected Ov the double doors

on the east side of the Control Room. Another set of double

doors, at the southeast corner of the Control Room, leads to

the Turbine Generator Building.

The heatup analysis herein focuses on the thermal response

("o
of the Control Room, the coundary of which is defined by

Figure 2.

1.1.1 CONTROL ROOM DETAIL
,

It is useful at this point to introduce some details

of the Control Room construction, to support

discussions in the sequel. Extracted from Burns & Roe
''

! Drawing 4526, Figures 3a and 3b show cross sections of
the Control Room. These sections illustrate the

interior wall and ceiling construction in relation to

the concrete building enveloce. The interior ceiling,

constructed of acoustic tile and gypsum ooard, covers

most of the Control Room area defined in Figure 2,

except for the " Access Area" regions on the south and

west sides of the Control Room, exterior to the outer

rows of electrical panels.
,,

, - - -_-
- -- - - - - - -- _- - - - - _ _
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2.0 METHODOLOGY OVERVIEW JP/F (/x'.

'

(# .

The CNS Control Poom heatup is determined computationally, using

the HEATING-o (Reference 3) anc CONTEMPT-LT/028 (Reference 4)''

computer codes as the primary analytical tools. The Control Room

is treatec as a single, well-mixed volume, and one-dimensional

models are employed for heat conduction through structures.

Appencix E of NUMARC G7-00 provides a simplified methodology that

can be used for some room heatup calculations. In the NUMARC

methodology, it is as sunied that the temperature of major heat

sinks, such as the walls and ceiling, is constant. With respect to

the CNS Control Hoom, two aspects of the ceiling heat transfer

prevent direct application of the NUMARC methocology:

i) The roof of the Control Room is suDjected to transient /

solar heating, therefore, the assumption of a constant

temp?rature has to be justified. Also, the roof might

prove to be a heat source on a summer day instead of a

heat sink,

11) The CNS Control Room has a suspended interior ceiling '

that is composeo of acoustic tile and gypsum board.

The assumption of a constant temperature for these

relatively thin layers of material would be questionable.

(See Figures 3a & 3b).

Highlights of the problem approach and key assumptions are

presen tet' in the next few subsections.

2.1 PROBL EM APPROACH

The CNS Control Room heatup problem is divided into two

principol parts. First, the steady periodic temperature of
,_

the solar heated roof and ceiling heat structures is5 )
1
1

- - _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ ___ ___ _
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determined, to establish roof initial conditions at the onset

_

of' the 5B0. This computation is performed with the HEATING-6

-:fft.p.H computer code. . HEATING-6 was-chosen for.this phase of the
?

*

:-<

calculations, because of tractability'in treating- the solar

heat flux term and because of~ code 4eatures which facilitate

treatment of heat = transfer ~in the air space between the"

i

Control Room tile' ceiling and concrete roof. Since the CNS-
_

Control Room roof is constructed of concrete and is over two

feet- thick, the thermal capacitance and time constant of

the roof have'a bearing-on the problem. Therefore, 'the 7' >

HEATING-6 simulation is performed.for about four daysL to

ensure that a meaningful steady state is obtained. The

HEATING-6 code input model development and the results of the
'steady state computations are detailed in Attachment 1. I

For the -.second. . phase of the problem, the temperatures obtained-
*

from HEATING-6 are used-to initialize-the roof = heat structure.

:for the Control Room transient heatup calculations over: the 4 :

: hour SBO-time period. .

The- transient 1 computations: are' perf ormed with - the CONTEMPT .

LT/028' computer program. -The Control' Room is treated as a

wel1-mixed lumped-volume,-forfreasonsito be discussed in' the- )

!sec tions ' which fol' low. Six major' heat s t ruc'tu res' (i.e. the:

walls, roof / ceiling 'and' floor) are- modelled. Minor heat.
,

' structures,; including-passive heat sinks, are note: considered.

The roof,' air . space and ceiling -transient . response. _is.

. computed, sing simplified external boundaryJconditions which,

~
~ areL based on the results:of the HEATING-6 analysis.- Control

n Room internalJ heat loads consist :mainly of: . _e l ec t r i c a l:-

. equi pmen t , with a minor amount (i.e. < -1 KW) . contributed

,
by oersonnel. The electrical' load determination is detailed-

'

|in -Sec tion . '4 and'its supporting. attachments. No ' credit is-
.

taken.-for -forced ventilation (e.g._-from battery-powered fans)--

'

'or' opening of. doors. The' calculation does, however, model air4

'
- leakage from the Control Room via infiltration. Details ~ ofs :,,

) the computer code input model construction are provided inr

!

e
I l

. ., . -- -. ., ._ .. . - - .- ,
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| Sections 5 through 6. The results of the transient /

computations with CONTEMPT-LT/028 are presented in Section C.

h key assumptions for the transient analysis are highlighted in

Section 2.2.

2.1.; COMPUTER CODE STATUS

The computer code calculations used in this were

run on mainframes at Power Computing Company in Dallas,

Texas. Both codes exist in a quality assured, fully

configured status and are controlled by the PCC OA

program.

The HEATING-6 computations were performee with OA version

0584 HEATING-e is a proven procuct which nas been in

the commercial marketplace for several years. Developed

at the Oak Ridge National Laboratory, it has Oeen

subjected to extensive testing and assessment, as

documented in Reference 3A.

CONTEMPT-LT/028 was developed at the Idaho National

Engineering Laboratory for analysis of containment

behavior. It has generalized compartment modelling

fea'tures which make it well suited to room heatuo

analysis. Version JUL82, installed in the PCC CALIB and

residing on the NOS2 System for the CYBER 990 computer,

was utilized for the computations in calc. NPP1-SBO-007.

Like HEATING-6, the code has undergone thorough testing

prior to installation in PCC OALIB.

2.2 ASSUMPTIONS AND CONSERVATISM

2.2.1 The 500 is assumed to occur from 14: 00 to 18:00 hours. V

The combination of highest ambient temperatures and

( ) highest roof temperatures occurs during this time

-
.- __ __ _ __ _ _ ______________ _ _ _______ _____ __
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interval. Dased on the results in Attachmant 1.

pe.1
} 2.2.2 The tot 4ree volume of the control room includes allgL

of the encloseo volume. 'But see Item 2.2.4). The

volume of electrical panels, furniture, people, etc.

is not subtracted from the room volume since these are

not physically modeled. This approach results in a

more rapid energy deposition to the room than would

actually occur, because electrical energy is

immediately dissipated in the room air rather than

heating the pnysical mass of the panels.

Conservatively, no creoit is taken for passive heat

sinks.

2.2.3 Control room and access area (Ficure 2) are lumped ?

together as one volume, since both areas contain

electrical panels which would be activa during SBO.

"
2.2.4 The air volume between the control room suspended

ceiling and the concrete roof slab is not included in

the control room net free volume calculation.

2.2.5 The internal energy generated in the control room is /

assumed to be evenly distributed throughout the room

as opposed to modeling localized sources because:

2.2.5.1 The personnel and emergency lighting loads

are distributed throughout the room.

2.2.5.2 The computer system heat load results from a

total of eleven items, the largest of which is

rated at 600W. Terminals, CRTs. etc. are consid-

ered to be distr 2buted throughout the room rather

than concentrated at a single location.

_ _ -
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/
2.2.5.3 The majority of electronic panels have open eacks,

tv . .
, which greatly enhances panel cooling and energy

districution. The active panels curing 5B0 are
3 castributed throughout the room. The largest

individual panel load is aoout 2.3KW, wnich is

aoout the same heat as generatec by a kittnen stove

burner. Individual panel loacs are celineated

in Section 4 Also see Figure 4

2.2.5.4 CNS procedures direct the control room /

operators to obtain portable sucply fans in the

event of a ventilation failure that cannot be

readily corrected, to car ry away heat from the

control room console. (No credit for fan cooling

has been taken in the analysis. Heat transfer

from the room air to the major structures is

modelled by natural convection).

fa% '
y 2.2.6 Stored energy within the electrical panels and lighting,

which were energized prior to the onset of the SBO, is

neglected. This is considered to be a small amount of

energy, and neglecting it should be more than offset

by not taking credit for the control room interior

passive heat sinks.

2.2.7 The initial equilibrium temperature of the Control

Room just prior to loss of HVAC is assumed to be 23

degrees C. See also Section 4.4.

2.2.8 The areas immediately adjacent to the Control Room Y

(see Figures 1 and 2) are assumed to be at a constant

temperature of 90 degrees F for the 4-hour 5B0.

Further discussion regarding- this assumption is

provided in Section 4.3.

-

)
i

-.._. ... .
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2.2.9 Referring to Figure 2, there aro O doors betwrsn tha /

main portion of the control room and the " Access

f'f Areas" on the west, south and east sides. Further,

there are two sets of double doors between the Control

Room and adjoining areas. Very conservatively, no

explicit credit has been taken for opening of doors

in the analysis. Implicitly, any opening of doors

would further support the assumption that the room is

well-mixed.

/ %
4- i

,
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0.0 EXTERNAL HEAT LOADS -

$Y }|'h
- (6tt-p .1 EXTERNAL AIR TEMPERATURE

The outside air temperature cata useo in this analv=.s are '

ASH 9AE 1% design values based on US Weather Bureau recores for
Omaha. Nebraska. (Use of data from Omaha was considered

appropriate for the reasons listed in Section 3.2). The cata

are cresented in Table 1. page 23.10 of ASHRAE (Reference 5)."
-

The 1% high temperature value is 94 degrees Fahrenheit, and a

conservative value of 76 degrees F was assumed to be the low '

temperature. The high an low values were used to develoo a

sinusoidal function of ambient temperature vs. time, which is

given in Attachment 1.

3.2 SOLAR HEAT FLUX

Solar energy is conservatively assumed to irradiate the entire V
[Dg surface of the control building roof for tne ent_ s solar day..y

Shadows cast on the Control Building roof from other

structures were ignored. (Roof elevations are indicated on

Figure 1. The Turbine Building, to the east, is 58 feet higher

than the Control Building. The Reactor Building, on the sou th

side, is 100 feet higher). The waterproofing material on the

surface was assumed to be asohalt. An absorptivity of 0.94 is

used for' solar heating, based on the 0.938 solar cell value in
/

Reference 6 and the carbon black value in Reference 7. While

Reference 8 indicates that an asphalt emissivity value of 0.93

would be a good choice, a slightly conservative value of 0.90

is assumed for reradiation from the heated asphalt surface.

The solar heat flux data used in this analysis are from. -the

National Oceanic and Atmospheric Administration (NOAA) recort

titled " Monthly Summary Solar Radiation Data". Data from Omaha,k-

Nebraska were used because of its proximity to CNS. The
,,,

) available edited data from June of 1977 to June of 1989 were\
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examined. (Rederence 9 Attachment III). Omaha, at 41 I

degrees 22 minutes north latitude, is located sufficiently

(t*! close to Brownville, at 40 degrees 21 minutes north latitude,

such that the Omaha cata are considered applicable to CNS.

The Omaha data are considered slightly conserva ive because of

a slightly longer day length. Climates are very similar,

because Brownville and Omaha are both located on the Missouri

River.

A typical day near the summer solstice was selected to

repr esen t the CNS roof solar heat flux. The typical day was

one which exhibited clear sky features and had a combination

of peak mid-day total heat flux and maximum integrated heat

flux. June 19, 1977 well fits these criteria, as seen in /

Attachment III. The data from 6 to 7 AM are indicated to be

cuestionable but were in the came range as other data for that

month and thus have been retained. Data from 7 to B AM appear

anomalously low, possibly indicative of a cloud cover. These
b

\ data have been edited by taking the maximum, non-questionable

.value for that time period during the month of June. This

" typical day" is in fact considered a representative upper

bound of summer conditionn. This heat flux condition is

assumed'tu persist for 4 days in the steady oeriodic solution V

in Attachment I.

|

Based on the development in Reference 7 the heated roof

ceradiates to the sky according to

h*6 * (TR**4 - TSKY**4), where g'(1) q" out =

TR and TSKY are the roof and sky absolute temperatures,

respectively, sigma is the Stefan-Boltzmann constant, epsilon

is the roof emissivity, and q" out is the. net radiative heat

L flux between the roof and the sky.
l
i n-

.

|
'

_. _ o
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The sky temperature is relateo to the amelent temperature.

TAMB, by

0.0552 : TAMB**1.5. where(2) TSKY =

both TSKY and TAMD are in cegrees Kelvin. and TAMB varies with

time as discussed in Section 3.1.

4.0 INTERNAL HEAT LOADS

4.1 ELECTRICAL EQUIPMENT HEAT LOADS

To determine the Control Room electrical loacs, all creakers

powering Control Room equipment wnich would be active

during an SBO were examined from the standpoint of determining

those which would generate heat in this room. (See NPPD

Calculation NEDC-89-1947 for the detailed loads breakdown)./.w
'

The systems of interest are the 125VDC system and the No-Break

Power Panel (NBPP), i.e. uninterruptible AC circuits powered

through- inverters. The electrical loads in the subsections

which follow reflect loads which terminate and dissipate heat

in the Control Room. Power supplies a'id other equipment

located exterior to the Control Room werr- not included in the

load summaries.

The CNS Control Room electrical loads are summarized in
/

Attachment V and its exhibits and are as follows:

4.1.1 ELECTRICAL PANEL LOADS

AC Loads

No-Sreak Power Panel 4753W /

, . .

j

. - - - - _ - - __-_-___--__-_____ - - __ _______ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ _ ___



_ _ .

Jy'4 0
,

!

~

DC Loacs

jf7e# (;)Div. I & II 2721W

A.1.2 EMERGENCY LIGHTING LOAD

(30 - 12W bulbs) 260W

(IndicatAng Lighte) 344W /

4.1.3 COMPUTER SYSTEM LOAD

(CRTs, etc.) 3960W <

-See Exhibit B of Att. V-

4.1.4 ANNUCIATOR LOAD 1938W e'

-See Exhibit D of Att. V-

4.1.5 SECURITY SYSTEM LOAD

SAS Console 1494W /
-See Exhibit C of Att. V- i

fr
y The analysis results-will show that it is unnecessary

to power down the security system-from the standpoint

of control room heatup. The inclusion et the SAS load

is conservative, because the security cubicle is

outside of the control room proper.

4.2 PERSONNEL HEAT LOADS

B people (3000 BTU /hr) 879W '
(Reference 10, page 47)

4.0 SUMMARY OF LOADS

The total heat' load is 16,449W V.

r

v).
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4.4 CGNTROL ROOM INITIAL HEAT STRUCTURE-AND BULK AIR TEMPERATURES

f-' The control room, initially air conditionec, is assumed to

have a bulk air temperature of 23 degrees C (73.4 degrees F) /

at the start of t:1e GBO. At time zero the air conditioning is

lost. One side of eacn heat structure is in contact with the

Control Room air. The initial temperature of each heat

s truc ture is cc termined via the CONTEMPT-LT/028 code, in which

a steady state temperature profile is established for each

slab prior to commencement of the transient computations.

One comment is in order regarding the heat strutture

initialization. Adjoining rooms on the south and erst and

beneath the Control Room are air-conditioned spaces, es will

De discussed in the next section. Since interior climate

control is continuous, the walls between these spaces would be

at approximately the.same temperature as the surrounding room

air. at the onset of an 580, i.e. about 73 deg. F. The heat ,

structure initialitetion does not take credit for this. Very

f%
Y conservatively, the' side of the-structure not in contact with

the Control Room air is assumed initially to be at the

temperature of the adjoining space, which is 90F,

.

4.5 ADJOINING ROOM TEMPERATURES

"
A conutant temperature of 90 degrees Fahrenheit is assumed *

for the bulk-room air temperature of the adjoining ocms.

-This bounoary temperature is held constant for the SEO

duration.

a. This assumption is based on the results of the HEATING-6

analvsis discussed in Section 7.1 and the reasoning tMatv

interior walls and rooms not exposed to solar flux and

having insignificant internal heat loads will be at lower

temperatures,
i ?
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b. It is considered conservative. since the normal operating

temperatures of the spaces surrounding the Control Room -

I ( are less than 00 degrees F.

Refer to Figures 1 & 2. The Computer Room. on the ecst, is

normally air conditioned and would have no significant

sources of heat during an 580. (Procedures dictate that the #
doors between the Control and Computer Rooms be opened in

the event of loss of Control Room ventilation. although the

analysis has not modelled this large flow path). On the

south, the access corridor (i.e. the " Office Bldg.

Controlled Corridor") is normally air conditioned and has

no heat sources. 'The access corridor acts as a buffer zone

between the Control and Reactor Buildings. The two are

separated by massive Concrete walls. Similarly, the Cable

room, immediately beneath the control room, is part of the

Control Bldg. envelope and is also air conditioned. Most

of the electrical equipment in this room would be inactive

during the SBO. Temperatures in the Radwaste and Turbine

(~4 V
i Generator Buildings normally do not exceed about 85 deg. F.

The assumption of a constant temperature of 90F for these pr
adjoining areas is considered conservative,

ec. Using the Appendix R drawings (Reference 15) and Burns & s

Roe Drawing No. 2066, it can be seen that the Control Room-

is .far away and well insulated from areas that would be
..

heated during an 580 (e.g. the drywell, RCIC room and the

DC switchgear rooms). In all cases, separation from the

Control Room and heated areas is by at least two major V

floors or walls. ,

1
l

d. It was necessary to telect one temperature for all adjoining.

rooms because of code input constraints.
p

i

l

|

|
'

.)

-
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S.O CONTPOL ROOM MODELING

.? Y Y,
e.
f Major features of the CONTEMPT-LT/028 model of the CNS Control Room

are shown in Figure 5. The modelling approach has been discussed

in previous sec tions . Modelling detail reduces basically to

calculation of the room net free volume, to ced inition of the heat

slae areas, thicknesses and constituent materials, to mocelling of

air infiltration, specification of boundary conditions and

internal energy generation, then sapplying the necessary Control

cards reouireo by the input processor. Whenever possible, the

LT/028 model development relies on data generated in the HEATING-6

model development in Attachment '.

5.1 CONTROL ROOM AND ACCESS AREA VOLUMES

The dimensions of the Control Room envelope have been
(I%

Y presented in Figures 2 and 3. From sheet 24, the Control

Room net free volume (NFV) is

'

S4,018 ft**3 /NFV =

.

The Control Room is simulated as a "Drywell" (i.e. compartment

volume no. 3) in the CONTEMPT-LT/028 deck. This is done ;

because of the greater modelling latitude wnen using this

compartment option.

5.2 CONTROL ROOM CEILING AND CONCRETE ROOF - HS2

Based on the discussion in Se e tion IV of Attachment I and on

Figures 3a & 3b, the constru-tion of the suspended ceiling and

roof is illustrated in Figure 6. This figure also indicates

y, the application of bou,dary conditions. At the top of the

) concrete slab, a large heat transfer coefficient (HTC) is used

i,

1
1
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tc impress a constant surface temocrature of 90 cegrees F on

'
the slab. The 90 F value is bounding and based on Figure 1-7

I of Att. I. For the air space, heat exchange by natural

convection and thermal ractation as allowed. Finer noding 15

usec for the air region acjacent to the thinner layers (i.e.

the tile & gypsum) consistent with coce inanual recommendations

for mesh spacing at material interfaces. The acoustic tale is

coupled to the room air via a temperature-dependent, natural k

convective HTC. Heat transfer Coefficients for this heat

structure (HS) are developed in Sections 6.1.1 and c.l.2.s
' 'Material properties are taken from Sect. IV-B ef Att. 1.

,

HS15.; NORTH WALL -

The north wall heat structure model is shown in Figure 7. .ne

right side of the structure is connected to the control room

air via the CONTEMPT-LT/028 default correlation for natural
(%,

- t convection to vertical surfaces (Ref. 4). The left side as v

exposed to the outside air temperature, discussed an Section

3.1. A constant HTC of 0.2 Dtu/hr-ft2-degf is used for the .

north wall exterior, based on values obtained while

initiallting the heat slabs with the code. The above HTC

takes no credit for wind cooling of the north wall and is

conservative with respect to heat losses. (Control Room "

interior' wall natural convection heat transfer coefficients

calculated with the code default correlation are aoout 0.4 to

0.5. for example). Heat transfer across the interior air

space in the wall considers natural convection and thermal

radiation, discussed in Sections 6.2.1 and 6.2.2.

From Dwg. 4S26. Section F2 and Detail 10 (Figure 8) the

interior panels are S/8" thick. The thin plastic laminate

facing is neglected. The panels are assumed to be Douglas
#

(,
Fir plywood. From Reference S. Table 3A, p. 22.13, the

) thermal properties aret

--
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34 lbm/ft*831densaty =

1

0.067 Btu /hr*4t-degf lthermal conductivity =

0.29 Stu/lbm-cegf.specific heat = ,

;

.

5.4 SOUTH WALL - H34

The south wall heat structure model is shown in Figure 9 The

is ||well is taken to be a 2-feet-t .ic k concrete slab. It

assumed that the wall is unfaced. Since the spaces adjacent to

the wall are access areas. Both saces of the well are

convectively coupled to air in the surrounding spaces via the

code's default correlation, as was done for the north wall.

The Office Building Controlled Corridor is considered to rj
remaan at'a constant temperature of 90 F.

f''T
f 5.5 WEST WALL - HS5 :

The west wall modelling, illustrated in Figure 10, is
#

identical to the south wall modelling, except the left and /
'

right sides of the structure are switched.

5.6 EAST WALL - HS6

The east wall model, _ based on Dwg. No. 4526 and Detail No. 10, p/
is shown in Figure 11. This wall is assumed to be feced on

both sides, with the facing Lonstruction the same as discussed

in Section 5.3. Natural convection to the adjacent rooms
Y.

again uses the code default correlation. Natural convection

and thermal radiation are modelled in the al'. interior air

spaces via an equivalent conductance, see Section 6.2.1. E

:.~_

J

i

)
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H535.7 FLOOR -

N &

,ff] The floor heat structure as simulateo as an 9-inch-thick

concrete slab. as shown in, Figure 12. The bottom of this slab

15 convectively coucleo to the caOle room aar by a

temperature-depencent natural convectiv? HTC which as entered

45 tabular input in the LT2B ceck. This tabic is cevelopec in
V

Section 6.1. The approach for the bottom side of this slab is

the same as used for the Control Room ceiling. For the top

surface of the slab, a constant value of 0.21 is used for the

heat transfer Coefficiente as Dxplained in Item vi) of Section
6.6.1.

5.8 HEAT SLAB AREA 5

Using Figures 2 & 3. the heat s truc ture areas are determined,

as listed belows

(L%
#64.0833' * 11.3333' * 726.3 ft2NORTH WALL - AREA =HS1 -

15.5* * 11'56.75' * 54' +AREAH52 - CEILING =-

.

3.235 ft2 /=

(See also sheet 24).

/
69.5' * 64.0833' = 4.454 ft2 VAREAH53 - FLOOR =-

913.2 ft2 v64.0833' * 14.25' =AREAH54 - SOUTH WALL =-

!

|

69.5' * 14.25' = 490.4 ft2 #HSS - WEST WALL - AREA
'

=

787.7 ft2 V69.5* * 11.3333' =H56 - EAST WALL - AREA =
;
!

, . , .

..]

. - - -. ._ - . . _.
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6.0 CONVECT!VE WEAT TRANSFER - ,

Eg W/,p +**

,

(1'?h
[ t.1 CE! LING AND FLOOR

o.l.1 MEAT EXCHANGE WITH CONTROL ROOM AIR

For the floor and ceiling. the characteristic lengths

are cuite large. Approramate heat transfer f

coefficients are chosen based on the following approacht

1) The surface temperature is assumed to be

approximately eoual to 90 deg. F for purposes of /

HTC calculations.

12) To calculate h'. the +ollowing correlation from

Ref. 5 for turbulent natural convection is used

for the ceiling:

0.13 * (Gr Pr)*80.33Nu = .

7g

This equation has the advantage that the heat

transfer coefficient is independent of the

characteristic length (L). The equation is valid

for GrPr up to 1.0E+12.' <

iii) to take into account the range of validity, the

Rayleigh numove is set to the above value, then

the allowable values of the characteristic

lengths are determined, as shown on sheet 00."-

It is seen that the allowable value of 'L'

depends on the temperature difference. From Dwg.

No. 4526, the largest characteristic length is

about 33 to 37 feet on the main control room

floor, in reasonably good agreement with the

maximum allowable values of "L' for temperature
,

differences (i.e. Tf - Ts) of 20F or less. Using"
,

( the cube root of the air space volume between4

J

I
r-

- -, - . -,.
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the suscenced ceiling and the luminous grid, a
'

.
value of 'L' of about 20 feet results, withy

- resultant values of GrePr indicated to be althin

the range of valicity of the correlation (column

E).

Av) It does not matter wnat value of 'L' is enosen

for the heat transfer coefficient calculations,

as 'h' depends primarily on delta 'T'.

Scoping calculations with the 'LT28' model ,

indicated that a surface temperature of 90F and

celta 'T' values of 5 to 10F are reasonable

assumptions.

v) The values of 'h NC' inoicated on sheet 00 were

entered into the input deck as a temperature

dependent function for the ceiling. For small

)values of delta 'T*, an average value of h a

= 43F is used based on sheet 30.m.4785 at Tf
.z

vi) For the floor, p. 2.13 of Ref. 5 indicates that a

value somewhat less than-1/2 the ceiling velue in

appropriate. Using a reduction ratio of 12/27,p

based on the ratios of coefficients in the

laminar flow equations in Table S, p. 2.12, eno e

an assumed delta 'T' of 10F, a heat transfer

coefficient of about 0.21 results. This is

applied to the floor as a constant value using a

tabular function et time in the LT28 input deck.

|

|

.
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0.01466 0.56t5 0.712 60 30 20.00 9.0032E+11 9.0032f+11 12:!.0E; 0.9201

0.01491 0.50815 f.7105 70 50 24.601.0M0!+12 !.37t4f *11 10!7."! ?. 'f R

0.01516 0.6070 0.709 80 70 32.11 1. M00E+12 2.4170i+11 909.7t! 0.t!!B -

0.01529 0.6179 0.7083 85 80 41.17 1.0M0t+12 1.1465E+11 631.545 c.4629

0.01541 0.628 0.7075 % 90 ERR 1. M00E+12 0.00Mt+00 0.0% 0.0M0

rg 0.01554 0.6381 0.7069 95 100 42.60 1. M00f+12 1.0345(+11 610.261 0.4742e

f 0.01566 0.6462 0.706 100 110 34.39 1.0000!+12 1.9675(+11 756.110 0.5920

5 0.01570 0.6585 0.70525 tot 120 30.54 1.0000!*12 2.P074E+11'" B51.205 0.6716

0.01615 0.68t5 0.703 120 150 25.45 1.0000t+12 4.E537t+11 1021.648 0.B2%

0.01664 0.7316 0.7 140 190 22.84 1.0M0t*l2 6.7141t+11 1136.344 0.9471

O.01712 0.7747 0.698 160 230 21.661.0M0E*12 7.8)42E+11 1200.456 1.0276'

0.01759 0.6187 0.696 190 270 21.08 1.0000E+12 f.5416!+11 1233.550 1.0649

0.01806 0.9636 0.694 200 310 00.21 1.000M+12 f.f 713t+11 1249.12 1.12K

C.0ltt) 0.9095 0.693 220 250 20.74 1.0000E+12 f.97:Pl+11 1:53.971 : 16''
0.01999 0.9561 0.691 240 390 20.791.0M0(+12 6.90lil+11 12 0.5!! 1.1974

0.01945 1.0034 0.689 260 00 20.93 1.0000E+12 9.72:St+11 1242.117 1.0%0

0.0199 1.0517 0.626 290 470 21.131.0000E+12 B.4BMt+11 1230.492 1. 243
.

0.02034 1.1009 0.687 300 510 21.28 1.0000t+12 9.1869t+11 1216.236 1.2369
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6.2.1 WALL AIR SPACES

The procecure used for the wall air spaces is 51 malar

to the procedure defined in Section t.l.2 except that &

different convective heat transfer correlation 15 used

to account for the vertical orientation of the walls.

A constant, slightly conservative value of the heat

transfer coefficient is calculated anc used to

determine an effective thermal conductivity for the air

spaces. As mentioned, this method simplifies the model

by reducing the number of heat structures recuired.
'

The procecure 1% detailed on the next 4ew pages.
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c,.2.0 NORTH WALL EXTERNAL HEAT TRANSFER COEFFICIENT l

f In Section 5.3, it was noted that a constant HTC of 0.2 k
was used for heat transfer from the north wall exterior |

to the ambient air. On the next few pages,

calculations arv provided which indicate that this is a

reasonable assumption for the anticipated range of

c on d i t i on t, .

|

- , +

.

|
i

h.

I

i

,
.

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



__ _ _ _ _ . .. . __ _ . _ _ . - . _. - -.-

.

O'2
ENt acon stemCEL INO $HEEY C dfOF

JOB NO A h// 0 DATE 4 ~~ / ~' -f./ #

PROJECT 0'M C YA T/C A' R t. AA D W ~~~

SUBJECT NYW A0W WA*TVP
CLIENT - 'W/d ORIGINATOR NM ,

I
REVIEWER [b APPROVED*

CALCULATION NO. A/fff- CBd - oc ?
.. ,

1

m ? /M t. 9- -J .. f/ .3
a

^ /gf4.s7ey /.;*fpn y. (t - t~;'.) d ac. i 3-

2 4 . - - . ...

_ .

l
.. _ . .

$tA s . = 9e 'f~

..h er 6h4

/o o "r" , =@ 47* /* P*
... m7' -

/

_ M &,hV"7 L *=- f S**F d=, -

'

4- v. ,

= v, s 7/r 5 0'-/// ' ,

(4 -

- .
-

N
C} s .e . 2 Y o s*?r~ gm. - oft v
f ._

..

. . , .
.

. ,. ._

*$ $s O / $" ,(~ =* *f V

. .. 4.- .. . . .
. -

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

gk.h /* * p d. t Lf"

**d' . .
.

, _ _ _ _ . ,

o. ogin *f .n.tw >+ , (m! _
f* -95.) N uoo %

9 4* . , , , y
/t * y n4 - 9

-. ..

N

$ p,Zfp Q f en** e ooO/ W Y
~"

Q* . og .x ..y L -op 1-
. . .. - . . - .

,

./s -h, 7f5 _. . - . .
. _ . _ _ . . .. .4 -

f

. . .. .. O . ot'S'4 L 7 _. .

. .. .
-. . -.. .

-= _ o . 4-7 Y2. _E4" ,r . . .
d ,~ *

f/..da . 7..' . F - . -. .., - . . . - - . - -

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

I
. . .

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

i
.

-
- - .

|
- . _ .

u - - . - . . . . . .. . . . - -- ~ ~ + . .

7:_ r

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

. -
._ _

- . _ . . . - _ . _ __ _ ..._. - -

! |t i

;. - _ ... . . __.. .. _ . ,
_ _ . . _ . , ~ . . . . .

I i

.. __ _ _ _ . . _ . . . . _ . _ ._ _ . . _ . _ . _ _ . - . . . . _. L u. 1

i t g

......==--a
, . , . . - . .

.
. , . , , .



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

.i.4

O
ENMCOM$tWICt!Le* SISHEET #3-- OF --

'

' MNJOB NO. '~/4 DATE
S*U f M/o^' 8WW 7PROJECT

SUBJECT $* 7EOL Abb/'t WWUS
M'88# ORIGINATOR [NYhMf" CLIENT
b'' APPROVED#REVIEWER

CALCULATION'NO- A'#N ' 888 ~~ C# Y

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

. _ __ _ . . . . _

#x = go *p A 67= .;c F v
_ .. - -..

_ . . . _

* I = FC* * Pn -.... _ -.

. . _ . . .

c. o ?z F V.s.
. . . - . . -

.. -.

c. ts/o re r 'c s.
N .

]? f o ff t fu e
~

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

** * 0W [.
I

p _= . ...... . p

i

e

'
.. . ... . . 2tu - -- --

_ Q ( =. o . #f 2 t A-//.1 - af y'
_ _ . _ .

-.
. .. -

, ,

m .. .A/ 4(H - coa r: = v n s- _i, . _.<
.

. . . .
-

f - . .t .

*W h

. . . >- . .. . c - . - . .)
._ .. .-

,

h
*

- ., ,. & | -. .,... .
.

? N' L R* W. A. /1 A.N.. '. f . |g.*

4- Tf.'t. .- _. . . _ . _ . . . _

f.
_ .

, . .

. E'._ _ _ , . - .
. . . A- . .. N ,

#... . m .. A . a # A M . . .. .. . . . . _ . _..._ _ _

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

(... '
-

) .. . .. . . . . - - .. .. - . - . - . . - - - . . . - . _ -

, i ,.

_ _ . - ~ . _ _ _ _ _ , ;

_. ._J
'

3 | |
I i

|

- , '
I ' i, ,

,

|'
__. - _

_ -
;

-. -- .-. .-



-- _ - _ - _ _ -

YY OF "I

O''
SHEETtwincoN tovicts. iwa

A - //D DATE _ d //7/NJOB NO
##6 O Y/M 8MN TPROJECT

CWWOI- ECW kU~A7WPSUBJECT
YNdM'8M 0".:GINATORCLIENT/

REVIEWES Yb~ _ APPROVED
4' # I" # 8(/ ~ 00 7CALCULATION NO-

-O e r = .a r " , ,,?d 5 . n. * f J z - ev'r,

# L* CS**f , mL gw &,

.:e -).+ a,

v bo ?.9/t' 4 - Q ' *f
WA /

('

.

;;
. .

.

. .

. . _ ._

. ..

( :.y .. ...

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

_ . . _ . _. __ .. _. _ _ . . - . _ . _ __
_ . . . . .

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

.
.

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

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

-- - - ~ - - . _ _ _ _ - _ . - _ _ _ _ - _ _ - _ _ - _



. .

W/bf
NPPf- SZp'-oo y

7.0 RADIATIVE HEAT TRANSFER ,

7% a,/4
,

7.1 EXTERIOR RADIATION

Solar raciation was previously discussed in Section 3.2. Also

see Section V.B.2 of Attachment 1.

Because direct application of a heat flux boundary condition to

a structure is not possible using tne CONTEMPT-LT/028 computer

code, the steady periodic temperatures of the ceiling and roof

heat structures were first determined using the HEATING-6

conduction code, which does allow heat flux boundary conditions.

For tne CONTEMPT analysis. the temperature at the top of the

roof was then entered as constant boundary temperature and

applied to the structure surface using a large heat transfer

coefficient, effectively forcing the roof surface temperature to

the bounding value determined in the HEAT' ,-6 calculation. k''

Attachments I and 11 are the HEATING-6 code thermal model

development calculation and printed code output, respectively.

Section 3.2 above and the Atta chments detail the methodology

used in applying the solar heat flux. Attachment I shows the

resultant calculated t em pe ra tuv e's (Figure 1-7) that were used

as the basis for the initial conditions for the CONTEMPT-
V

LT/020 analysis.

7.2 INTERIOR RADIATION

To evaluate the radiant heat transfer coefficient in the wal:

and ceiling' internal spaces, the assumed geometry is parallel

surfaces of infinite extent. The overall configuration factor

then depends only on the emissivities of the opposing

L surfaces, as indicated on the next two pages. This

information is used as input to Sections 6.1.2 and 6.2.1 for

calculation of the linearized radiative heat transfer

| coefficient., , , , ,

|
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[M,[")0.0 AIR LEAKAGE

Because of the temperature difference between the Control Room and

adjoining areas, some air flow will occur, mainly through the doors

to the Computer Room and the doors leading to the Turbir,e Building.

The following assumptiono are made in order to calculate the air

exchanget
I

a. All doors to the Control Room are assumed to be closed, and only .,

one set of doors is considered to leak. Since AP 2.4.0.4.8

requires that the doors to the Control Room and the Ccmputer

Room be opened in the event of loss of ventilation, this

approach is conservative.

b. The door crack width is assumed to be 0.1 inch on the sides and V
top, and 1/2 inch on the bottom.

4

c. The air exchange rate (0) is determined via Figure 7 on p. 21.7 ef
ASHRAE. "O" is then equated to the flow rate which would be

calculated by "LT28", and loss coefficients are determined as a

function of differential pressure for input to the code.
9

d. The leakage rate from the contro) room is always less than 0.35 ,
s

AX/HR during the 4 nour 580, whic h is a very '" tight" room;

thus indicating that the methodology is conservative. (See

Figure 13.)

e. Calculations of leakace coefficients are provided in Attachment

VI to support tt.e values used in the input deck.

.. s
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9.0 RESULTS

Results of the analysis using the CONTEMPT-LT/028 computer code are
plotted in Figure 14 The Control Room heats up Quickly to about

92 degrees F in the first 30 minutes after loss of HVAC. The <

heatup rate slows, with a gradual increasD toward equilibrium noted
thereafter. The calculated maximum a*.r temperature after A nours

is 100.3 degrees F. The heatup rate between hours 3 and 4 is 1.05 /

degrees Fahrenheit per hour. Digital temperature data are listed

on the code output provided in Attachment VII.

9.1 TIMESTEP CONTROL

A timentep of 0.1 seconds was used for entire 4-hour

simulation. The results would not be expected to be sensitive

to timestep reductions below this value, say to 0.01 second,

because of the relatively slow nature of the room heatup /

process.

f\ Adequate choice of timestep is indicated by the convergence

ratio 'DE/E' listed on the 'LT28' output in Attachment VII.

This ratio is of the order of 1.E-06 for the entire transient.
Per Reference 4, timestep reductions are warranted when

this rat'io exceeds about 1.E-03.

The Control Room air temperature was printed every 10 seconds

for the first minute of the transient, every minute for tha

next 39 minutes, and every five minutes thereafter. Heat

structure print frequency was somewhat less, to reduce the

size of the output listing.

%
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10.0 CONCLUSIONS c,/ 4

ZM'

(*%
On the bapts of Reference 1, the discussion in Sectkon 1.0 and

the computed r ? s u l ',5 , it is concluded that the Control Room at

Cooper Nuclear Station would not be a dominant area of concern p
curing a postulated 4-hnur station blackout event, since the

calculated room temoerature is significantly less than 120 degrees

Fahrenheit.

Since the calculated maximum room temperature is less than 110

degrees Faheenheit, with margin, it is concluded that there would

be no habitabi '.i ty concerns pilth respect to performance of operator /

actions in the Control Room during the 4-hour period.

The computed results have been arrivec a'c using a conservative

approach and several, significantly conservative assumptions. There

is, therefore, good confidence that the results would bound the

actual room temperature for the postulated 500 scenario.

.
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1. PURPOSE

The purpose of this attachment is to develop a one-dimensional geometric

representation of the control room ceiling and concrete roof structures

for implementation into the HEATING-6 computer code, iri order to

determine the steady state temperature of the ceiling and . roof
structures. A ' constant control room air temnerature, consistent with

an air conditioned space, it-assumed in addition to a conservative,

( ) periodic ~ exterior temperature and solar heat f l ux .- The resultant-

temperatures will be used as initial structure temperatures in the SBO

control room heat-up analysis in order to increase modeling accuracy

and-eliminate excess computer time.

.11. METHODOLOGY

The HEATING-6 computer code is a multidimensional heat conduction code

using the finite difference formulation (Reference 3). It can be used to

Jsolve steady-state'and/or transient problems-of one to three dimensions

, in . various coordinate' systems. HEATING-6 code input models can- be

basically categorized into 3 sections geometric input, boundary-

-conditions, and code options. Geometric input-is concerned with- the

physical configuration. dimensions of the- system and constituent

materials. . Boundary conditions are used to apply radiative and convect <

:i ve heat transfer and define temperature conditions, all of which can,,

k ) ' vary with
.

time, temperature or position-.

,

_ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ - _ . _ _ _ . _ _ _ . _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Code cotions are mainiv related to input and output reovirements.

Geometric input is discussec in Section IV, boundary conditions in

. ((*
.

y Section V, anc code options in Section VI.'

The HEATING-6 code output is included as Attachment 11 and incluces a

printout of the input deck. Input values listed here have been converted

to units of BTUS, hours, feet and degrees Fahrenheit in the input deck.

Ill. ASSUMPTIONS

Referring to Fig. 1-1, 1-2a and 1-2b, the following modelling

approach (nd key assumptions were employed when developing the HEATING-6

thermal models

A. The thermal model represents the following structurest

1. Interior control room ceiling materials

2. Concrete slab roof and insulation

3. Air space between the control room ceiling and roof slab
?%

4 The luminous ceiling units, in the control room proper,
.

,

are not ,Jdeled because tJey do not greatly impede

vertical movement of air in the control room volume.

5. The wire hangers and carrier channels which support
~

the suspended control room ceiling will not be modeled

for simplicity.

B.= Inherent in the one-dimensional geometry for the HEATING-6

thermal model, it is assumed that there is no horizontal heat

transfer in any of the materials or air spaces. Neglecting

end effects is a reasonable assumption considering the size

of the building roof ar,ea covering the control room (see Fig.

I-1, extracted frem Reference ll)

C. The control room is air coldititned and is assumed to have a

normal operating, constant bulk air temperature of 23 degrees C

(73.4 degrees F).

(' )
i
!
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D. Convective heat transfer in the air space above the acoustic

tile room ceiling to the concrete roof is not included, whiche

'I 1 is conservative. This is implemented to ensure that roof

structure temperatures are conservative. (Natural convection

can be re4Sonably expected to occur in this zone and is included

in the CONTEMPT-LT/028 model of the air space).

E. Heat .is transferred across the air space between the control

room ceiling and the concrete slab roof by radiative exchange.

G. The extb"ior temperature is sinusoidal and based on ASHRAE 1 */.

design temperature values for Omaha, Nebraska.

H. Solar heat flux is from NOAA's Monthly Summary Solar Radiation

| Data for Omaha, Nebraska on June 19, 1977. No credit is taken-

i for shading of the Control Bldg. roof by adjacent structures.

The Reactor Bldg., adjoining and immediately to the south, is-

- 190 feet higher,-for example.
'4%,

k',

I. The roof response was. computed for a four-cay duration prior to

SBO occurrence in order to obtain a steady periodic solution.

IV. HEATING-6 THERNAL MODEL GEOMETRIC INPL.

Cross sectional drawings of the areas of interest are presented in

P!gures 1-2a and 26.. These figures (extracted from Reference 11) list
the 1,a t e r i o r structural dimensions and materials. Figure 1-3 (extracted

from. Reference 12) details the concr~.e slab thickness. Details of

the roof slab'inculation and waterproofing are from Attachments IV and V.

A. MATERIAL DIMENSIONS

(1

Accurtic Ceilino Tile

, The thermal model represents a one-dimensional slice beginning
k,'

at the bottom of the acoustic ceiling tile which is in contact

L
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With the control room air volume. Because no dimensions are

,
given for the tile thickness, a thickness of 3/4 inch will be

i assumed from scaling of the original drawing. This dimension is

consistent with actual measurements of samples of acoustic tile.

Gypsum Board

Above and in direct contact with the tile is a 1/2 inch thick
*

gypsum board. It will be assumed for simplicity that the tile

and board are in perfect contact and that there is no paper

covering on the gypsum board.

Dev Air
,

Between the gyptum board and the concrete roof slab is an air

space of 2 feet 9 and 3/4 inches.

Concrete

sw

As presented in Figure I-3a, the concrete roof slab has a minimum

thickness of 2 feet and a maximum thickness of 2 feet 4 and 1/2
inchen. An average thic kt ess of 2 feet 2 and 1/4 inches is used

in-the model.
.

Firestone 150 91 Roof insulation
|
|l The Firestone ISO 95 roof insulation has a thickness of 2 and

5/8 inches per Attachment IV.

Asphalt Wateroroofino

The insulation is covered by a waterproofing material of

asphalt. The asphalt is assumed to be 3/8 inch thick. The

concrete roof slab, insulation and waterproofing are assumed to

be in perf ec t contac t with each other.

,. q -
I ) The upper surf.cr of the waterproofing is the upper boundary of

. _ _ - _ - _ _ - _ _ _ - - _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ __
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the mocel and is in contact with the atmospheric temperature

and solar raciation.

-B. MATERIAL THERMAL PROPERTIES

Acoustic Ceilina Tile

The tile is assumed to be mineral fiberboard, wet molded

acoustical tile. Thermal physical properties ares (Reference 5,

' Table 3A p. 22.15 0 75 degF) i

23 lb/cu ftDensity =

Thermal Concuctivity = 0.42 BTU-in/hr-sq ft-degF

0.14 BTU /lb-degF. Specific Heat =

.

Gypsum Board

,

Thermal properties are-for gypsum board

I Density = 51 lb/cu ft 9i

(at 99 degF Reference 13, Table 3 p. 4-63)

0.062-BTU /hr-sq ft-degF/ftThermal Conductivity =

(at ", degF-Reference 13, Table 3 p. 4-63)

Mean Specific Heat = 0.259 BTU /lb-degF (Gypsum)

(between 32 and 212 degF Reference 13, Table 17 p. 4-9)

Dry Air

The-thermal properties of dry air at one atmosphere are from

Reference 6, Table A.7 p.565. Since the -density-and thermal

,, ,

conductivity of air vary with temperature to a greater degree

1;) than the other materials, values or temperatures from 60 to 180

|

__
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cegrees Fahrenheit are given.

_
Z t,%

) Density (1bm/cu ft) =

0.07633 (60 degF) 0.06614 (140 degF)

0.07 50 (80 cegF) 0.06401 (160 degF)

0.07087 (100 cegF) 0.06201 (180 degF)

0.06843 (120 degF)

Thermal Conductivity (BTU /hr-ft-F) =

0.01466 (60 degF) 0.01664 (140 degF)

0.01516 (80 degF) 0.01712 (160 degF)

0.01566 (100 degF) 0.01759 (180 degF)

0.01615 (120 degF)

Specific Heat Cp = 0.24 BTU /lb-F (60 to 180 degF)

Ninematic Viscosity (sq ft/hr) =

0.5685 (60 degF) 0.7316 (140 degF)

0.6078 (6? degF.) 0.7747 (160 degF)
fr
(%! 0.6482 (100 degF) 0.0187 (180 degF)

0.6895 ( 120 r egF )

Prandtl Number =

0.712 (60'degF) 0.700 ('140 deqF)

0.709 (80 degF) 0.698 (160 degF)

0.706 (100 degF) 0.696 (180 degF)

0.703 (120 degF)

Concrete

Thermal properties are for sand and' gravel concrete

142 lb/cu ftDensity =

(at 75 degF Reference 13, Table 3 p. 4-63)

1.05 BTU /hr-sq ft-degF/ftThermal Conductivity =

( ). (at 75 degF Reference 13, Table 3 p. 4-63)

.

|

|,_-_-_
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0.156 BTU /lb-degF (Concrete)Mean Specific Heat =

j (between 32 and 212 degF Reference 13. Table 17 p. 4-9)

cirestone I SO 9_ji Rooi 'nsulation

Firestone ISO 95 consists of a polvisocyanate (urethane) foam

matrix containing Freon R-11 gas (Attachment IV)

Thermal properties are

1.9 lb/cu ftDensity =

(Attachment IV)

0.131 BTU-in/hr-sq f t-deqFThermal Conductivity =

(Attachment IV)

Mean Specific Heat = 0.38 STU/lb-degF

for Expanded Polyurethane (R-11 exp.) for aged stock

(Reference 5, Table 3A p. 22.14 @ 75 degF)

Asphalt Waterproofino

The waterproofing material is assumed to be 0.375 inch built-up

roofing isphalt (Attachment IV). The thermal physical properties

are (Reference 5, Table 3A p. 22.16 @ 75 degF)

Density = 70 lb/cu ft

3.00 BTU /hr-sq ft-degFThermal Conductance (C) =

Specific Heat = 0.35 BTU /lb-degr

(s

|
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V. HEATING-6 THERMAL MODEL BOUNDARY CONDITIONS f

yY ;.h

' er3}.{ A. INITIAL CONDITIONS
The analysis is started just before sunrise on the first day

(time * 4.56 hrs) and temoeratures for the various structures

were initially assumed to range from 73.4 to 100 degrees F.

These initial temperature estimates need only be the approximate

temperatures that the structures would have in order to

initialize the HEATING-6 run e r.d to reduce the computational

time required to reach a steady periodic solution.

B. BOVNDARY COND'. TION #1 |
!

| This boundary condition represents the atmospneric conditions
1

to which the outer surface of the control building is exposed.

It consists of a 24 hour periodic change in air terperature,

j varying solar radiation, and' convective air currents. In the-

HEATING-6 thermal model, this boundary condition is applied to
,

h\ the top surface of the waterproofing as a surface to boundary

condition.

1. AIR TEMPERATURE

Air t'emperature is based on data from " Table 1 - Climatic

Londitions for the United States" of Chapter 23 of ASHRAE

(Reference 5) and is' discussed in more detail in the main

body-of the calculation, Section 3.1.

Values fcr the outside air temperature are entered into 'the

HEATING-6 input de:k as a function of time in Table 3 of the

deck (Attachment II). A temperature value for each hour

starting at midnight (time =0) and ending after 4 days was

calculated using a cinusoidal equation with a maximum

temperature of 94 drgrees F and minimum temperature of 76

degrees F; the minimum is assumed to occur at time =5 hrs,

.

just after sunrise.

(.,.,
)

.
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11.)) jppfgB5. + 9. x sin (P!/12. x (tT = -

l'

where: T = Temperature (cegrees F)

Time (hours, based on 24-hr cycle)t =

3.14159PI z

2. SOLAR RADIATION

Solar radiative heat flux data from NOAA's " Monthly Summary

Solar Radiation Data" for Omaha, Nebraska (Reference 9,

Attachment Ill) are entered into the HEATING-6 deck

(Attachment !!) as a functicn of time via the subroutine

"BNFLUX". The digitization procedure results in a value

approximately 10*/. conservative on the integrated daily heat

flux. Added discussion for using NOAA data is also provided

in Section 3.2 ot the main body of this calculation. See

that section regarding choices of roof absorptivity,

emissivity and the treatment of heat losses to the sky.

3. CONVECTIVE HEAT TRANSFER
3h1 Heat transfer from the upper surface of the control building

roof to the atmosphere by convection was estimated using

Table 11 p. 22.26 of ASHRAE (Reference 5). For a flat

horizontal surface of 4 sq. ft. or more facing upward and a

50 degree temperature differential with the air, the heat

transfer coefficient (h) is equal to:

2.03 BTU /hr-sq ft-degFh =

Although the temperature difference can be greater than 50

degrees for much of the time, a smaller, entimated value of

'h' will be used for conservatism:

h= 1.00 BTU /hr~sq ft-degF

and- entered into the input deck as a forced convection heat

transfer coefficient. Although input using the code's forced
, 2 ,,

k } convection option, no credit is actually taken for the

-- - -- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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cooling effect of winds on the roof. The value of 'h' used
|

should result in an uncerestimate of convective heat losses
- r~ is,
'(

'

from t h e_' surface, thus introducing conservatism into the

calculated roof temperatures.

C. BOUNDARY CONDITION #2

This boundary condition represents the heat transferred between

the top surface of the gypsum board and the bottom surface of

the concrete roof slab by radiation. In the HEATING-6 thermal

model, this boundary condition is applied as a surface-to-

surface boundary condition. For conservatism, no convective heat

transfer was assumed to occur. Again, this contributes to an-

overcalculation of the roof-temperatures in the initialization

procedure.

1. RADIATIVE HEAT TRANSFER

For two parallel infinite slabs, the shape factor (SF) for
?.b '

: i radiation from surface 1 to surface 2 15:

1

SF -2 " ~~~~~~~~~~~~~~~~~
1

1/e g 1/e 2 I+ ~

i

wheret

eg = emissivity of concrete ,

= 0.94 (Reference 8)

e7 = emissivity of gypsum board
'

!, = 0.90 *

SF -2 0.85=
1

* This value was estimated since-the details of the gypsum

board covering is uncertain; it was assumed to be paper.
,

'.

1

__- -
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The radiative heat transfer coefficient hg entered into

HEATING-6 input deck is the product of the shape factor and

b) the Stefan-Bolt: man constantt

(0.85) (0.1714E-08 BTU /hr-sq ft-degR**4)nR
=

%

yielding:

R 1.45BBE-09 BTU /hr-sq ft-degR**4h =
.

D. BOUNDARY CONDITION M3

This boundery condition represents the interface of the bottom of

the acoustit ceiling tile and the constant temperature control

room air. Th;s is modeled as a surface to boundary condition and

-is applied to the bottom surface of the acoustic tile. No

radiative heat transfer was modeled. The boundary condition
consists only of a constant 73.4 degree F bouncary temperature

t I and a constant, estimated heat transfer coefficient of 1.0

Btu /hr-ft**2-degf. Considering that natural convective

correlations yield values of 'h* of approximately 0.5 for

the large horizontal surfaces in the control room, a vclue of
~

'1.0 in the presence of a forced air system appears reasonable.
h

VI. HEATING-6 THERMAL MODEL-CODE OPTIONS

Code input and output options are described in detail in Reference 3. A

few of the code options are presented here in order to clarify the

-analysis. The HEATING-6 code output deck is presented in Attachment II.

The calculated results were written to the output file- at every

timestep, per the third entry on the third card in the input deck, and

per Section F10.5.5.3 of Reference 3.

a-
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TRANSIENT PARAMETERS - The problem was solved with the transient

calculation option _using the Crank-Nicolson implicit solution scheme per

the " TRANSIENT PARAMETERS" card (s>:
_

initial time step = 0.5 sec.-

- ft . S.. multiplier factor = 1.1

minimum time step = 0.01 sec.-

The above selections are explained on page F10.5.35 of Reference 3. The

automatic time step features of the code have also beer, invoked. A 1

maximum change of 1% is allowed in the temperature at any given node

before time step size is cecreased. The code default options have

been used for convergence criteria.

PRINTOUT TIMES - hardcopy output was provided for selected intervals in

|order to facilitate comparisons of calculated temperatures to the
|

individual nodes. |

|
'

|

NODES MONITORED - the nodes monitored, indicated in Att. II, determine

which areas of .he thermal model are selected for temperature

monitoring.- Figure 1-4 is a " MAP OF THE NODE NUMBERS", depicting all the

nodes in the model along with their coordinates. The " NODES MONITORED" ;

were limited-to eleven to simplify data processing, but this parameter
' '

allowed for sufficient temperature monitoring.-

5.0 -ANALYSIS RESULTS-

Results of the 96 hour thermal response analysis are plotted in Figure

I-5. It--is apparent that the maximum temperatures for the ceiling and.-

roof structures:have been reached and that a periodic steady state has

been achieved. The roof surface temperature is characterized by

_ periodic heatup in response to the daily solar load, accompanied by

cooldown at night as a result of_ radiative cooling to the sky. The

black asphalt surface gets very hot, perhaps moreso than would be

expected. This is due to conservatism in the model. Inner layers of
,,

k} the roof are heated substantially less due to the_ thermal mass of the

.. _
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concrete and the protection afforded by the ISO-95 insulation. The

results of this analysis provide the basis for the roof boundary

conditions in the control room volume analysis using the CONTEMPT-LT/028'

code.

Figure I-6 is a page from the HEATING-6 output deck whic- istrates the

84 hours (4th day at Noon) Figure I-7,node temperatures for Time = .

plotted on an expanded scale, illustrates the roof response for the last

36 hours.of the simulation. Steady state is indicated. A value of 90

degrees '# is considered a bounding value for the surface temperature at

the top of the concrete layer and one which accounts for variations in

the solar insolation and ambient temperature.

.

*
.,

r .

i
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IEF205I YOL SED NOS* L80CS3.
IEF285I SYS80320.T205706 3f.OOO.W9xNPttO.RCOOOOO3 DELETtD
IEF2851 VOL SER NOS. WORK 32.
IEF2851 SYS89320.T205706.RADOO.W9xNPIto. COSET PASSED

_{g[3851 VQL_1ER_NQ1*_W809Q3. _ _ _ , _ _ _ . _

IEF285I oES2.oO806723.SIOOO102 fvSIN
IEF285I SYS89320.T205706.RADOO.W9xNPetO.LOADSET PASSED
IEF2851 VOL SER NOS= WORx31.

_{[F2851 1CSD.QAJ4AT9,vQ584,NEM4AT,1)TgD8J,. ,, , MEPT_ __ _ _

IEF285I VOL SER NOS* L80CSI.
IEF373I STEP /LKED / START 89320.2057

/ STOP 89320.2057 CPU OMIN Ot.57 OMIN OO.46SEC VIRT 288K SvS 280K EMT SK SYS BRG8K
..e....ee........e..............e.e......e..SEC SRB

IEF3741 STEP /.LkED ...e.e...e...........................e.e.......e..e...... ................e.....e.e.... _

*kOMAND DATA ACQUISITION STSffd
~

.

_ _ STEP NAME LkED START TIMEj 0,57.Q9.89 VIRT_Sy$ _U$ED 280K__,PAGE INS _ 3 _5TEP..iC8 ___,OO.QO.Ot:57 **

* PGM NAME IEWL SiOP IIME 20.57.43.67 ,v!RT CORE USED 288K PAGE 0015 O JOB IC8 00.00.01.7T *

* DISPATCH PRTY 105 ELAP. TIME 00.00.33.78 SWAPS /PAGES O/ O SRB TIME 00,00.00.46 CONDIllDN CODE 0000 *

* PERF. GROUP t SRU 21.83 TRANS ACT TIME 00.00.39.49 OCCUPANCY 00.00.00.00 *

:.................................................;,z.=,......................x.xz.,z=r...............zz......zazzaz..z;;.=,zazz;a.;
*EXCF STATISTICS*
,

UNIT EXCP COUNT UNjf EXCP COUNT UNIT _ EXCP COUNT UNIT EXCP COUNT. UNIT EXCP COUNI UNIT ExCP COUNT *

* 288 153 ore 246 288 O C42 0 893 376 C54 3ns *
.

* 891 2 28B 267

EXCP TOIAL 1.430 VIO PAGE INS O VIO PAGE OUTS O ~ PAGES SWAPPED IN O ;
....................................................................................................................................
IEF2361 ALLOC. FOR V9xNPit0 GO
IEF2371 C54 ALLOCATED TO PGM=*.OD g

IEF23?I JES2 ALLOCATED TO FTO5FOOf
IEF237I JES2 ALLOCATED TO FTO6 FOOT

_]{[3371_JES2 ALLOCATED TO FTO7 FOOT
IEF2371 893 ALLOCATED 10 F TO4 FOOL
IEF237I JES2 ALLOCATFD TO FTO6 TOOL
IEF1421 W9xNPt10 GO - STEP WAS EXECUTED - COND CODE 0000

I _{E[265I }Y$89320.T2057Q6.RAOOO.W9XNPitO.GOSET KEPT
IEF2851 VOL SER NOS= W80003.

| IEF2851 JES2. JOB 06723.SIOOO103 SYSIN
IEF2851 JES2. JOB 06723.SOOOOtOS SYSDUT

! . I E E285 L._vtS2. JOs9672hsQQQQ t O9 Sv500T
| IEF285I SYS89320.Y205706.RAOOO.W9XNP110.ROOOOOO4 DELETED

IEF2851 VOL SER NOS= WORK 32.
IEF2851 JES2. JOB 06723.SOOOOtto SYSOUT

_![F373[_$1E ]PCO / } TART 89320.2057
IEF3741 89320.2058 CPU OMIN 84 896K Sv5 280K EX1 JK SYS 8852K
........ STEP /.GO......../..STOP............................... 85SEC SP8.............OMIN

OO.4tSEC VIRT
..... ...............................................................

*.

. KOMANO DATA ACQUI$1 TION }YSTEM _ _ _ _ _ _ . _ _ _ ___ __ ?
*.

* STEP NAME GO START TIME 20.57.43.84 VIRT SYS USED 280K PAGE INS O STEP ICR 00 00.14.85 *
* PCM NAME PCM**.DO STOP TIME 20 58.36.08 VIRT CORE USED 896K PAGE OUTS O JOB TCR 00.00.96 62 *

* DISPATCH PRTY 105 ELAP. TIME 00.00.52.24 SWAPS /PAGES O[ O SRB TIME 00.00.00.49 CONOIIION CDOE 0000 *
* PERF. GROUP 1 SRU 122.37 TRANS ACT TIME 00.00.58.25 OCCUPANCY 00.00.00.00 *

*.-+
..s........e.....................e..................................................................................................
.** EMCP STATISTICS *

*.

* UNIT ExCP COUNT UNIT EXCP COUNT UNIT EXCP COUNT UNIT ERCP COUNT UNIT EXCP COUNT UNIT EXCP COUNT *

. *

C54 58 693 434 .*(3 .Os *

| Gk
%

'

.

A '

|
t

- _ _ _ _ - _ _ - _ _ _
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. e <. e .e

a

EXCP TOTAL ~492 ~ VIO PAGE. INS O VIO PAGE OUIS O PAGES SWAPPED IN O. '**

e ..
. , .

,, . . .
e... .eee....e. ....... .ee ....e....... .... .....e..e...ee e......... 4 .........e....... .... . ...o....ee.e........e...ee.. es.e

IEF2371 898' -ALLOCATED TO'SYSOOOOt
.1[F2851 _ 5V589320.Y205836.RAOOO.W9XNPttQ3RQQQOQQt- MEPT
IEF285I ' VOt. SER NOS= worm 31.
IEF2851 SY S89320. T 205706. R AOOO , W9 xNP 1 tO IL D ADSE F DELETED..
IEF2851 VOL SER NDS= tWORK31.
I(F2M[ CS4 ' ALLOCATED TO $Y$0QQO3;. _ _,, ..

,

MEPTIEF285I SYS89320.T205836.2A000.w9mNPtto.ROOOOOO3:_,_ _ _ - - , _2__,__ _ __

.

IEF2851- 'VOL.SER NOS= W80003.-

IEF28SI SYS89320.7205706.RAOOO.W9XNPt10.GOSET DELETED-
JEF285I - VOL_$ER NO5= id8000h: _.,m_a ;_ _ _ ' _.__ _ _

IEF375! JOB /W9XNP1107 START 89320.2057-.
, . - r

IEF3761 DOS /W9xNPitOf STOP' 89320,2058 CPU OMIN 16.62SEC SRB OMIN CO.895EC
.eeeeeee.eeeeeeeeeee..eeeees.seeeeeeeeeeeeee.eeeeeeeeeeeeeeeeee...e..eeeee .e.e ee..........e.ee..e......e ..ee.seee.e...see......ee

~TOsiB ND DIYAN CQUI55'i!65 SYSl(M'
^ ~~~~' ' ~ ^^ ~ ~ '~

*
. .

. . .-
* JOB LOG NUMBER - W9xNPt10 89320 20 57.00.95 TCB TIME . .00.00.16.62 SRB TIME 00e00.00.89 *

PROF 5ASIMER [NERCON INIT DA'TE 11/i6/89 89.320" ~ ~INiTIAliON TIME' '20.57.06ftG
~

'

*

* e

ACCTG DATA ttE66VieJK TERM DATE' 1t/tG/89 89:320 TERMINATION IIME 20 58 36.63, **

. . .

OS-VS2 REL 03m8 i6i/ SERVICE ~~1/ 146.ti E UFSiD TIME" ~ ^ ~ O Ot 30Ts7 ~ =
~ ~

*

o .e

* SYSTEM ID PCC4- CLASS Z COMPLETION STAitJS COOOO' *

*
. .

e. e e . e e e e e . e . e e . o e. e e e.e e s.o.e e e.o e. s e e e e e e e e o.e. e e e.s e e e e e e e e. .e e e e e e e.e e e e e e e . . . .e s... .e.o ...e. e. e e e . o o . e e e e e e e e .. . e s. . . e . . . . e.

TOTAL MAINFRAME UNITS* *

e .

*
__}Y$ TEM RESOURCE tfNIT$ ($RtJ) . 146.14.* *

e

. APPt.ICATION RESOURCE UNI TS I ARU)
.

.00* *

eeee., 4e.e.....e.eeesee...ee.e........ ..eeeee.ee.eeeeeee..e.e...ee.e.e. .. .... ............e.ee...............................

4.-e - - - - - , , . , , . . ..- .., __. . . . .

.=mWe'WmW'91BfB6 h hem'u- equis @ mm-e m- bei der * *4deuimelt6r'u

aim m me-h-e*' = .-++eemummy+6 ' due a e i%

- - + . -i.'
- edMs. -p werahm m em m e enmaa-a epp6e,nw+4 sri-mi is.ei .e m esepin- aeum. e tu eem .esmumim>*---s e- .m . ese .eumme..es--. --,o+ ws

.- . . _ . . . ~,. .__. __.. .... -. . _ ,, , _ . . . , .

q w thiamussmus.,,s.ms w.ghs'mp.um-em,,,a,ei--e.mp-spaamenr emee--wM' r.>.es m+e .s% ,q.==..mier an. _ , g, % ,g , . , , , . , , , , .
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t.E VE t. 2 .'3 (FXO7) . . . 05/360 FORTRAN H ENTENDEO' OA TE ' 89.32 f/20.57.08 'PAGE. 1'

REOUESTED OPTIONS:' LIST
' .DPTION1_IN E EC E NAME(MAIN) OPTIMIZE (2) L_INECOUNT(60) $IZE(MAX) AUTODBL(NONE) . .. _ . , _ . . . _ _ _ _ , _ , FLAG (I). ,- __, a_.;'

- SOURCE EBCDIC LIST NODECK OBJECT NOMAP.NOf0RMAT COSTMI NOXREF AtC NOANSF TERM IBM .

C**"*"*
C'?**"* __; , ._. . _ _, _ . . _ _ _ . _ _ ,.

C"*"'t
-C''"'

I$N 0002. SUBROUTINE BNFLUX (RVALDE.R.1H.2. TIM.TSN.VALUE.NUMBfR,N)
C'********************************************************************-
C .

.

.tO/25/89C EJ E. HOLCOMB- ~
;-

C
C''4""*"""""""*"""'*'""''"*""*****""'**""
C. ..

C "" SUBROUTINE TO CALCUL ATE NET HE AT EOAD
C ON CNS CONTROt.' ROOM ROOF.

< '**** _ . . . , _ _ . _ , . _ _C_' . _ . _ _

C
ISN 0003 REAL*8 RVALUE.R.TH.Z. TIM.TSN.VALUE
ISN 0004- COMMON /100 NIT / IBIN.! ECHO.IERROR.IMATLB.IN.IO.

-

Z IPLOf.!PLO!O.[RIC W ITPl% ITgOUT __ _ _ . _ _ _ , , ___, _ _ _ __,_.

C .
.

ISN 0005 DIMENSION IIME(20).OS(20)
ISN 0006 DATA TIME /O. 4.56EO. 4.78 5.5. 6.5. 7.5. 8.5. 9.5 10.5.'t1.5

19,22 19:44F 21 /18 % _5 57,p 4t12:5,,_,!3 %,_j!,},fj%:$,,!@;g _ It7.5,I
19 2 e9

_1

DATA 0570.. O. 3,87
f).67.72997..298.95,j263.11, 219.70.j160.70.j

t35 96ISN 0007
,Z 268.2 7 7 >

43.15.p. 299 f. O.. O /
284.6

10.74Z 99.24
C

ISN 0008 DATA EPS. SIGMA. ALPHA /O.90. O.1714E-06. O.94/
~ ~ - ~ ' '' ~~ ~~~

ISN 0009 DATA C1.C2.C3.C4/11.EO.12,EO.85.EO.9.EO/
C
C 1) HEATING-6 INPUT TIME UNITS MUST BE HuuRS "*
C 2) *0S' IS MEASUwED SOLA2 LOAD AT OMAHA. NEORASKA
C NEAR SUMMER SOLSTICE JUNE |19 '1977 EDITED DATA.
C -3) AMBIENT TEMPERATURE IS'ASSUMfD TO' FOLLOW A SINUSOID.
C BA_$ED ON 11_DE}IGN VALUIj$ FOR OMAHA NEB.
C

ISN 0010 NPTS = 20' ;

ISN 0011 FLUXIN = 0. . .

ISN 0012 PJ = 4.*AJAN W O_E_0_j'
ISN 0013 ITMP * NPTS - t

C
ISN 0014 OTIME * TIM /24
ISN_ pots REFTIM = (DT IME '- INT (DTIs4E ))*24.
ISN 0016 ARGt = Pl*(IIM-Ct)/C2i

C
ISN 0097 TAMS = C3 + C4* SIN (ARGt)

= TAMB + 459J 9I$N _018 TAMBR0
TAMBR/t.8ISM 0089 TAMBE =

,

ISN 0020 TSKYK = 0.0552 * T AMBK" 1.5
,

! ISN 0021 TSKYR = 1 8*TSKYK
TSN + 45_9 _.69 -._ _ _ . . _ . - - _ISN 0022 TSNR =

_

ISN 0023. DO 10 !=1.ITMP ..

10
.i ~' -

r
ISN 0024 IF (REFTIM .GE.' TIME (I+1)) GO TO

'l

RAT'= (REFTIM-TIME (I))[(TIME (I+t)U )26(S())))'
-TIMEISM 0026i

FLUAIN * ALPHA *( 5(I) + 5AU (D$(I I)( ISN 0027
I
,

4
'

4
*

:.d! A--

_ _ __ ._ _ ._ _ . _ _ _ _ _ _ _o
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N ~ . . .
wt '

(

-

LEVEL 2.3 (FRO 7)
-

BNFLUX 05/360 FORTRAN H EXTENDED DAIE 89.320/20.5F.08 PAGE 2

ISN 0028 GO 10 100 .,

3
ISN 0029 10 CONTINUE

C
(~5NR**4 - TSKvR***)ISN 0030 100 OOUT = EPS * SICMA *

C
FluxlN - QOUTISN 0031 QNET =

C
ISN 0032 RVAtUE = QNET
ISN 0033 RETURN
ISN 0034 {ND _ _ _ _. _ _ , _ . __ _

_ _

ENT Lbt ' BC 15.12(0.15)000000 47 TO F OOC
000004 07 DC xtt'07'

*

000005 C205C6D3E4E740 DC CL 7 * BNF L UN ~ ~ ~~~~~ ~ ~ ~ ~

OOOOOC 90 EC D OOC STM 14.12.12 631 ~
000010 18 40 tR 4.93
000012 98 CD F O20 LM 12.13.32(15)
000016 SQ.30.D 004____ _. . _ __ S T ._ _ _ f . ! ( 0, f 3 ),_, .

_._ ____

OOOOIA 50 00 4 008 ST 13.8(0.4)
0000 IE 07 FC BCR 15.12

7 E s4POR AR Y FOR FlxfFLOAT
000088 00000000 DC XL4*00000000'
OOOO8C 00000000 DC Xt4 00000000*

000090 4E000000 DC xL4*4E000000'
000094 00000000 ,_ _ D_C XL4'QOOOOOOO*_. ._. ._ _

CONSTANTS
000098 4F080000 DC XL4'4FC80000*

OOOO9C 00000000 DC NL4'00000000'
OOOOAO 4EOOOOOO DC XL4'4EOOOOOO

OOOOA4 80000000 DC XL4 80000000*
OOOOA8 42180000 DC XL4'42tSOOOO'
OOOOAC 00000000 DC XL4"uGOOOOOO'

000000 43tCBBOA OC NL4*431CEBOA*
000084 0000000C DC 2L4*00000000
000088 00000000 DC X L 4 *60v0sxx6'
OOOOBC 00000001 00 xL4*0000000i*

OOOOCO 00000004 DC xL4 00000004-

OOOOC4 000000t4 DC xL4*00000084*

OOOOC8 3FE21965 DC XL4*3FE21965*
OOOOCC 41100000 DC XL4*41t00000'

000000 41180000 DC XL4'41180000'

000004 411CCCCD DC ut4'48tCCCCD'
000008 41400000 DC NL4'41400000
OOOODC 42f80000- DC XL4'42tBOOOO'
OOOOEO 43tCBBOA DC NL4'43tCBBOA*
OOOOE4 00000000 DC xL4'00000000

OOOOE8 00000000 OC XL4'OOOOOOOO'

ADCONS TOR VARIABLES AND CONSTANTS
ADCONS FOR COMMON

000238 00000000 OC Kt4'OOOOOOOO*

ADCONS FOR EXTERNAL REFERENCES
OOO23C 00000000 De ut4'OOOOOOOO SIN

ATAN
00024O 00000000 .sc xL4*00000000

000244 00000000 DC XL4'OOOOOOOO' FRxrRe

DATA CONSTANTS
OOOOF4 41800000 DC XL4'4tCOOOOO' Ct

OOOOF8 41COOOOO DC xL4*41COOOOO' C2

OOOOF C 42550000 DC xL4*42550000' C3

4
ta



-

l'

LEVEL 2.3 (Fx07) BNFlux 05/360 FORTRAN tt EXTENDED DATE 89.320/20.57.09 PACE 3

000100 41900000 OC *L4*41900000* C4

OOOfQS 40E66665 ,

DC kt4'40E66666* EP5_, ,

DOOt2C 40FOA3D7 DC XL4'40FOA307' A L TH A

000134 3975C902 DC XL4'3975C902' StGMA
.

000190 00000000 DC XL4'00000000* OS

000894 00000000 DC XL4"00000000 QS . . _ _ _ _ _ .

000198 4130EB85 DC XL4'423 DEB 85' OS

OOO19C 4212AB85 DC XL4'4212A885' 05
(
. 0001A0 4248E8F6 DC XL4'4248E8F6* 05

0001A4 4287F5C3 DC xL4*4287F5C3' _05 __ _ . _ _ _ . _ _ . . _ _

000148 42C39tEC DC XL4*42C39fEC' 05
'

| OOOfAC 42FtE307 DC XL4'42FtE307' 05

000980 43 TOC 385 DC XL4'4310C385* 05

000184 4318CBOA DC XL4*439tCBOA" QS

000188 431289tF DC XL4'431289tF* OS

OOOtBC 4312AF33 DC XL4*4312AF33' 05

0001C0 43tO7tC3 DC XL4*43tO7tC3* OS

0001C4 42088333 DC xt4*420BB333' 05
^' ~~~ ~' ~ ~ ~ ~

0001C8 42A08333 DC XL4'42AOB333' 05 ~~
OOO1CC 42633071 DC XL4'4263307t' OS

0001D0 42282666 DC XL4'42282666' 05

0001D4 41ABD704 DC XL4'41ABD704' OS

000108 00000000 DC XL4'OOOOOOOO' 05

0001DC 00000000 DC XL4'00000000' 05

000tEO 00000000 DC xL4*00000000 i1ME

OOOtE4 4148FSC3 DC XL4'4148F5C3' TIME

0001E8 414C7AEt DC XL4'414C7AEt' TIME .

|
OOO t E C 41580000 DC XL4'4tS80000* TIME

'

OOO t F O 49680000 DC XL4'4tG80000* TIME

| OOOtF4 41780000 DC XL4'41780000" TIMEi

OOOtF8 41880000 DC XL4'4tB80000' TIME
'

OOO1F C 41980000 DC XL4'41980000' TIME |
I

000200 41A80000 DC XL4'4tA80000' TIME

0002O4 41880000 DC kt4'41880000' TIME

' 000208 4tC80000 DC XL4'4tC80000' TINE

| OOO20C 41080000 DC XL4'4tD80000' TIME

000210 4tEBOOOO DC XL4'4tE80000' IIME

000214 4tF80000 7C XL4'41F80000' ItME

000218 42108000 DC XL4'42tOBOOO' TIME

DOO2fC 42118000 f tC Xt4'4211800C' TIME

000220 42128000 ?C XL4*42128000* T I Mt

000224 42133852 DC XL4'42133852' itME

000228 421370A4 DC XL4'421370A4' TIME

OOO22C 42180000 DC XL4'42tBOOOO' itMr

000250 58 AO D 094 100001 t 10 148( O.13) t

| 000254 58 70 D Q98 L ? _152(,0,13) _

4

000258 58 60 D 224 L E. 548( O.13) 19

OOO25C 78 00 0 090 (E O. 144( O.137 O

000260 70 00 D 124 STE O. 292( O.13) FtUx!M

| 000264 58 FO O 218 9. 15,_536LO,13|__ A T AN __. _ _ _____ _

000268 49 10 D 04C la t. 76( O.137
OOO26C 05 E F BALR 14.15
OOO26E 47 00 O OOC BC 0, 12( O. Of

176( O 41400000 e

2,~ ~6- ~ ~ ~ ' ,13 )000272 78 20 D 080 LE

000276 3C 20 MER 2

000278 68 40 D 148 LD 4 328( O.13) TIM i

OOO27C 60 40 D ORO DD 4 128( O.t3) 4218000000000000i
'

i 000280 28 00 SDR O O ~~u
000282 38 04 LER O. 4

4
4

~;# ) 4
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HEATING 6 02/t2/83 7 CTPER NUCL F AR ST AT ION CCNIROL ROOM CEIL ING ' t-O MODEt. ' IRM303h .O:. . ..

*

W9xNPitO'
.

TEMPERATURE DISTGIBtjf j0N AF TER 16 TIME STEP $4 TIME = 5'000000*00 .

..

*

20.57.54 11-16;89
Ti ,JSIENT

.

CROSS GRID' .1 - '

3: q
FINE GRID t-

. O[$TANCE .Q,9 -

i 1 1 ' 0.0 73192-
. _ . , _ , , .._..;,.3,_ . _ _ _ , _ _ - , . . , _ , _ _ _ _ _ . . _ _ _ . _ _ . .

2' O.03 '74147 "1<

2 3 0.06 75127':
.4 Q,98 '75180 -

. !
'

3 5 0.10 . 76167... ' -

i '6 0.57' ':75104'
~

'7 t.04 '74129 t
'"

S 1.51 74136
9| 1.98 75132..

. t

10 2.45 .77127
"4 19. 2.92- 80108'

h12 3 14 81149:
'

'S 13 3.35 ,85127'
14 3.57 89196i

1 6 15 3.79, .-94142
' 86 4.01 '96189

7 17 4.23- 94142 ~~ ' ~ ~ ~ ~ ~ - ~ - - - - - - - - r

18 4.45 89196. I
8 '19 4.67 85328 '

'

'20 4:.89 81156'

9 21 5.10 80146 . .|

[22 5.18 '76158 I

23 5.25 73133 !' 10 24 5.32' 69173
tt 25 5.35 69116 _ _ _ _ _

i
*

.

TEMPERATURES ON NUMBERED BOureARIES
6

.SOUNDARY NUMBER | TEMPERA 1URE
1 76.000000 I

2 0.0 l,

3 73.400000 'i
. - - .

{
.THE CURRENT TIME STEP-(DEt_ TAT) 4,459589380202-=

tELAP}ED CPU TIMEll) 0.24 $[CONDE- . _ _ _ , _ u,__._,,_
. _ _ _ , _ , , , . _ , __ ._. ., _ [

THE MAXIMUM.. TEMPERATURE .IS - 9.689240*08 (+-0.1 PERCEMT) :

>

' MAX. TEMP. APPEARS AT N00gS' - '' 16'
_..~ .. . . . _ . . - - . . _ . _ _ . . . . . . . _.._. -

,

THE MINIMUM ' TEMPERATURE- IS - 6.98594D+O9 (+-0.1 PERCENT)
. . .

- MIN. TEMP. AFPEARS AT N00ES - 25_ _ . _ . _ _ . . _ . - ~ . . - - - _ _ _ - -- *
-5

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

- - - - - - _ _ _ _ --
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HEATING 6 02/12/83' COOPER NUCLEAR ST ATION CONTROt. ROON CEILING 1-0 MODEL IBM w33/ O
"20.58.t3' 11-16-89W9xNPftO

TRANSIENT TEMPERATURE D1HRIBu_TJON AFTER 608 T1MEJ TEP1 u _INE = 4 50 M _*_Qt __
1

GROS GRID ,. t.

? -t
1FINE GRID .1

DISTANCE '002
.

t- 1 0.0 - 75193
2 0.03 78120

2 3 0.06 80146-'
4 0.08 81 31

[
3 5 O.to 82116-

6 0.57 82162
,

7 1.04 83107
8 1.5s 83:52
9 1.98. 83t97

10 2.45 '84I41
4 11 2.92' 84185

12 3.14 85137
.{

i 5e 13 3.35 85189 '

; 14 3.57 '86I40
6 15 3.79 86192

16 4.01 87144
7 17 4.53 5fi57 ,

.A
18 4.45 88150+

.[.

8 19 4,67 88197'
'

{
2Q 4,89 89139

-[
< 9 21 5.to 89142
! 22 5.18 -87I77

23 5 25 85143

19 _24 5.32 82105
11. 25 5.35 81145

!
TEMPERATURES ON NUMBERED BOUPOARIES .

!
~ >

800POARif NUMBER TEMPERATURE
,

6

1 -89.500000
.

ii t.
2' 0.0 .' 4-
3 73.400000 F;

- THE. CURRENT TIME STEP (DElTAT) = 9.744317930-02
1 }'

ELAPSED CPU TIME-IS 7. 28_SE_C_ O_POS - g
'

|'.. .

IS - 8.942430*01 ( +-0.1 PERCE NT )THE MAXIMUM TEMPERATURE
!

MAX. TEMP. APPEARS AT N00ES' - 21 ._

THE MINIMUM TEMPERATURE IS - 7.593500*01 (+-0.1 PERCENT)e

MIN. TEMP. APPEARS AT NODES - 1
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** I B M ** ************************************************************************************************************ ** IBM **
IBM **** ************************************************************************************************************ **

**I8M ggg .... g g g .. ............................................................................................................ ..

RRRRRRRRRRR 444 194 &#1 P#4 M4 KK KK 00000000 00000000 00000000
RRRRRRRRRRRR 4444 644 t*4 t##4 M4 MK MK 0000000000 0000000000 0000000000

RR RR 44 44 6*4 tel t##se t#4 KK kK 00 0000 00 0000 00 OOr0
PR RR 44 44 654 tot we t#4 ##4 KK MK 00 00 00 00 00 00 00 00 00

R$a RR 44 44 6ei let t#4 M4 Ntd kK KK 00 00 00 00 00 00 00 00 00
RRRRRRRRRRRR 44444444444 6##########f4 t#4 t#4 t#4'KKKKKMK 00 00 00 00 00 00 00 00 00

RRRRPRRRRRR 444444444444 6544554499994 M4 NN 984 KKWKKKK 00 00 00 00 00 00 00 00 00
RR RR 44 F#4 691 t#4 t#4 t#4 KK KK 00 00 00 00 00 00 00 00 00

RR RR 44 654 &#4 t#4 t###4 KK' kK 0000 00 0000 00 0000 00

RR RR 44 194 til t#J t##4 kK KK 000 00 000- 00 000 00
RR RR 44 tai t#1 t#4 t#4 KK KK 0000003000 0000000000 0000000000f RR RR 44 644 &#4 t#4 N kK KK 00000000 00000000 00000000

JJJJJJJJJJ 8888888888 00000000 8888888888 '~ *777777 AAAAAAAAAA

JJJJJJJJJJ 888888888888 0000000000 888888888888 /77777 AAAAAAAAAAAA

JJ 88 88 00 0000 88 88 s 77 AA AA

JJ 88 88 00 00 00 88 88 77 AA AA

JJ 88 88 00 00 00 88 - 88 77 AA AA

JJ 8888888f5 00 00 00 88888888 77 AAAAAAAAAAAA
JJ 88888888 00 00 00 88898888 77 AAAAAAAAAAAA

JJ 88 88 00 00 00 88 88 77 AA AA

JJ JJ 88 88 0000- 00 88 88 77 AA AA

JJ JJ 88 88 000 00 88 88 77 AA AA

JJJJJJJJ 888888888888 0000000000 888588888888 77 AA AA

JJJJJJ 8888888888 00000000 88P8888888 77 AA AA

D00000D00 PPPPPPPPPPP LL XX XX 88888888888 555555555555 444

0DDD0000D0 - PPPPPPPPPPPP LL XX XX 888888888888 555555555555 4444

DD OD PP PP LL XX XX 88 88 55 44 44

DD DD PP PP LL XX XX 88 88 55 44 44

DD DO PP PP LL XX XX 88 88 55 44 44

D0 DD PPPPPPPPPPPP LL XXXX 8888888888 555555555 44444444444

DD DO PPPPPPPPPPP LL XXXX 8888888888 5555555555 444444444444

DD DD PP LL XX XX 88 88 55 44

DD DD PP LL XX XX 88 88 55 44

DD DO PP LL XX XX 89 88 55 44

00000D0000 PP LLLLLLLtLLLL XX XX 888P88888888 555555555555 44

00000000D PP LLLLLLLLLLLL 'XX XX 88888888888 55555555555 44

* A ** I BM **** 18M ** END JOB 8087 R 4t#JKOOO FX2046 Al2045 ROOM -854 46.00.44 - 89.321 - PRT3 - SV500T
I 8 M **** IBM ** END JOB 8087 R4teJKOOO FX2046 AI2045 ROOM -854 16.00.14 - 89.329 - PRT3 - SYSOUT = A **

IBM **** I B M ** END JOB 8087 R4t#JKOOO FX2046 Al2045 ROOM -854 16.00.14 - 89.321 - PRi3 - SYSOUT * A **

!

!
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3. Dashes ( --- ) in place of a solar radiation value. The dashes mean
the value was missing from an observed data set, or was missing, or considered
faulty in the case of an edited data set.

<

The qualifier flag, "1", appearing in an edited data set, points to a value
.

which fell outside limits normally preecribed for valid data but which was no*
j judged to be faulty. Most of the flags for edited global radiation are

> automatically assigned as measured radiation data are compared to a clear sky
radiation model. If the measurements exceed the model by ten percent or more,

( they are flagged as questionable. During processing, the questionable flag,

may be removed or the measurement may be deleted based on the meteorological
.* conditions for that time.

COKPUTAT10MA1. PROCEDURES.

Daily totals. Daily totals are the sum of all listed hourly values for the
day. The first of the following criteria to be met determines the qualifier
flag assigned to a daily total:

1. If any hourly value is missing (it.dicated by dashes), the daily total
is not computed and dashes appear in the place of the daily total.

2. If any hourly value is questionable, the daily total is considered
questionable as well and assumes the questionable flag, ":",

3. If the daytime hourly series contains only modeled values, the daily
total represents a modeled value and is given the qualifier flag, "f".

'3 4 If the daytime hourly series contains any estimated and/or modeled
values, the daily total is considered an estimate and assumes the qvalifier
flag, "$".

,

5. Otherwise, the daily total appears without a qualifier flag.

Monthly means. Monthly means of hourly v a lu=: s are computed from all the
listed values for the hour. The mean daily total for the month is computed
from all listed daily totals. The first of the following criteria to be met

determines the qualifier flag assigned to a mean value:
.

; 1. A monthly mean is not computed if:

a. Values are missing (indicated by dashes) for ten or more days^

durir.g the month, or
.

b. Values are missing for seven or more days during the first
fif teen days of the month, or

.

c. Values are missing for seven or more days between the sixteenth
of the month and the end of the month.5

s

The last two criteria are included to reduce the risk of
couputing non-representative monthly means influenced by clusters of missing.

data.

111
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2. If any value contributing to the mean is questionable, the mean

c/ value is given the questionabl= qualifier flag "%".

3. If all values contributing to the mean are modeled, the mean value
is given the modeled qualifier flag, "f"..

.

4 If the series contributing to the mean contains any estimated and/or
modeled valuca, the mean assumes the estia.ated qualifier flag, "$".

5. Otherwise, the monthly mean appears witbout a qualifier flag.
,

CENEPA NOTES. This section contains corrections to previously published data
tables; publicizes other solar radiation data and susunaries available at the.

National C1Laatic Center; deceribes changes to the network, instrumentation,
or operating procedures; and alerts the resdct to new features contained in
the publication.

STATION INDEI. This listing contains names of network station: for which data
are normally published. It also has information on station location,
observer, and data types selected (indicated by "X") for publication in the
current issue.

ABBREVIATIONS. The following are the abbreviations used in the publication:
'

C code (data type)
DEC degrees
DIF diffuse radiation
D1R direct radiation

Mi E cast longitude
) ELEY elevation
i CBL global radiation
i IR infrared radiation

- 1.AT istitude
LON longitude
M meters
MIN minutes
MSL sean sea level
N north latitude
ORT other radiation type-

'
S south latitude

! SPEC SR-75 Spectrolab Model SR-75 pyranometer
STN station-

TLT tilt (with respect to horizontal)
UV ultraviolet radiation
W west longitude

.
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Listed below are the specifications used for each rooft
y< Rad Waste Roofa*( Firestone Building Products

Fully Adhered Roof System) i

4 Firestone ISO 95 Hoof Insulationj] 'j 2 S/0" Thickness
.

Rawl Drivo Mechanioni Fastnero<

| ! Penthouse roof insulation was replaced per Firestone'

p j recommendatione,

f ! Control Building Rooft
Firestone Buildine) Products1[

L i Pully Adhnred Roof System
Pirestone 180 95 Roof Insulation2 S/8" Thickness

L Rawl Drive Mechanical Fastners
4 : Hachino Shop / Water Treatment Rooftt
( =k Pirestone Building Products

,

I
i 1 Ballasted Roof System

Firostone 280 95 noof Insulation'
a

! 2 5/8" Thickness
Firestono AP Doof Fastners7 ,
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4 PROJECT CNE CTATION bLACVOUT (FEO)

SUBJECT CONTROL POOM HEATUF g'

CLIENT Nk PFj ORIGINATOR I
...b AFPROVEDREVIEWER | g-i ,4

CALCULATION NO. NPP1-EFO-0QZ

SUMMARY OF TELEPHONE CONVERSATION

.

DATE: October 23, 1999

' ROM: John Brandon. Enercon Sevicesr

TO: Mert. Eastwood, Firestone Buildino Froducts

TEL. NO: 1-800-425-4511y

h
)

SUBJECT: NPPD Control Building Roof Insulation and Waterproofing
,

Mr. Mark Eastwood of Firestone was contacted concerning the

thermal properties ot Firestone ISO 95 2-3/8" Roof -Insulation. The

following intormation was givent

Meterial

IEG 95 consists ci a polyisocyanate (urethane) foam matri:t

containing Freon r -11 gas,

(:"M_)
.

,

i . sag- ** v ac. t i .? A e r -.#4 .' * ?* +* - * w.* s ; ** a*
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SHEET /F T OF I

JOB NO. NP-110 DATE 11/70/99

FROJECT CNS ETA 710N ELACUOllT (EEO)^%
(d

.

,
,,

SUBJECT CONTROL ROOM HEATUP

CLIENT NPPD ORIGINATOR l' M
,NN APPROVEDREVIEWER ~

CALCULATION NO. NFP1-SBD-OO7

Thermal Properties

Density = 1.9 lb/cu ft

0.101 BTU-i1/hr-sq ft-FTncrmal Conduct 1Vity =

Eoecific heet wat not knownt however. Mr Eastwood recommended

that the specific heet of Freon R-11 be used since it ma6es up the bulk

of the volume of the insuletion mtterial.
'

<

) Waft;pttproof inas-

Mr. Eastwood also stated that a layer of waterproofing material is
always applied on top of the ISO 95 insulation. A thin lever,

less than one inch. of rubber or asphalt is commonly used.

.

e

t

,
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EXIIIBIT B

CNS CONTROL ROOM

COMPUTER SYSTEM LOAD SUMM ARY

Breakers pl3 and #14 of No-Break Panel (120 VAC)-

5 Franklin Model FT-286 Telecom

Display Units @ 600W ca. 3000W

b 1 IBM 13" Monitor 120W

440Wl Printer

400W4 Mega Trend CPJs @ 100W en.
#

TOTAL = 3960W

{y
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~

C,4 t d , A',7;Pf- $8$ ~ 00 9 f +] | p
A* EXHIBIT C
J,

$At C40894WC NetAT, L949 AND 8TEAOY- 8YATE AMPEREB

1. Uninterrwetlble Power sumpty (UP3) i

NORMAL LOAD WATT 8 STU/HR
1494 W 5090

.

NOMMAL LOAD AMPERES
12.45 A

!

2. NON-UPB

CONVENFCNCE LOAD WATTS BTU /HR |480 W g43,.

CONVEWrENCE LOAD AMrgRgg
4A ~

NOTE:
The N0H-UP8 loess terresent en estlested value
durins SAB Console Maintenenre. Under normelconditionse no load is present on the Power dist-tributton system.
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Ad AW/- #0'- ao 4''October 11, 1989
[W f.5.**

"' ''' """"'" ~ '""*"" '*""''' "'" " " ' * ' " " ~ " ' ' ' " ' '
Fx BUSINESS ONLY

A. M. Morisi - Columbus General Office. rom

SubMt
Annunciator System Lampbox Station Blackout Beat Loading

The purpose of this memo is to provide an engineering evaluation of the
Control Room heat loading during a Station Blackout condition due to the
control panel Annunciator System lampboxes.

The total number of annunciator windows vill be 1276, of which 307 are spares.
Thus, there will be 969 active windows.

4

The estimated heat loading during a Station Blackout condition would therefore
be 1938 watts. This value was determined based on the following assumptions:

1. The most lights to be energized under the worst case scenario is 50% of
the active windows.

2. All electrical input is converted to heat.

Based en these assumptions and the wettage value for the type of bulbs being
used part No. 1829 (refer to attachen Ronan Drawing 15-5311-D9, Revision 1);
2 vatts each (refer to attached Rona. 1. amp Cabinet and Indicator catalog
pages), the total wattage was calculated as follows:

8;bj
969N Total number of active windows =

. times 2 bulbs / window = 1,938
I times 2 watt </ bulb = 3,876

times 50% of the active windows ON at any one time = 1,938 watts

b%. Met.S
A. M. Morisi

L Engineering Consultant
Nuclear Projects & Construction

AMMidh96.lb
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~ U+5 fOU OWING 5[iINITib? M I E 85~U ED iY Y asE5 iOG COMPARTMENT'iDENTIF'lCETION
' " ~ ~" ~~ ^~

~ ~
-

O = OU151DE AIMDiPHERE |
PRIMARY SV ST E te 11 =

2 * WET Witt
~~

'

3 = ORv wfLL
At#A,s AR COMPARitsENT4 =

HEAT STRUCTURE t BE T wE E N CossP ART ME NT S O AND 3 NORTH WALL ' *W RidHTTOesP. E d SIEf 8TU/HR STEP BTU TOTAL NET BTU-COMP I END 5fEP'8TU/HR ~5f EE5TU~'iOTAuf nE T STU'T TE F T
O VAPOR -8.840es260+02 . O. O. 3 VAPOR 8.840826D+02 O. O.

9.140000E*Of F1 050000E*00 STU/HR FT. ttut M T E asp *
LEFT FItM COEF-.H * 2 . OOOOOOE -O d B TU/NR . F Y 2. F FIRST stE 5H M =

7.3*OQOVO*Qt_F6 700000E -02 B TufMR . F T . F But_eLT E 98P i=
RIGHT F It M COEF A .H =_fl .928269E-01 BTU /HR F T2, F LMT_stMH M = '

MESH POINT T E nape R AIURE S (f l. L E F T TO RIG 4T
8.5393790*01 8.502397D+01 8.473415D+01 8,444433O+01 8.41545tD+0* 8.3864690*09 8.3574880+09 8.328506D+01 8 299524D+09 |

8.160773D*01 8.022O22D+0* 7.883272D+01 7.744521D+01 7.6498670+08
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'HE If~5T RudIURE 2 85~TW55N cot 8PARiMENIS 3 AS6~ U ROOF U U LING
~

i
~ ~
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TO LEFI COMP. EPO STEP BTU /HR STEP BIU TOTAL NET BTU TO RIG 1T COanP. E ND ST E P BTU /HR STEP BTU 10TAL NET 810
3 VAPOR 4.2985990+03 O O. OtTou!D -4 29e5990+03 O. O.

7.3 COOOE*01 F
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5.692600E-Otsf0/HR FT2 F FIRST ssESH M~ 3.500000E -02 BTU /HR F T. 80t M T E pep *=

' Ei6ad~ i ltM COf f,HCH A''1700 UOOE+O4 8107HR fi2'F'' tAsf-eeESH CT~ t TO50UO65+60'8TU/NRIF T" F " ~8vtE TEssp ' = ~ ~ 9TO000000+01" F~ ~ ~ -t E F I F It M COE F . =
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CDeJ 81 MP i - 1 1/ 02 3,'sO ' APRIL l'578, M G IDAHO INC. CONIAINesENT S T Si t te PR E 55URfM E MPE R A p uRE HISTORT PROGRAM PQGE 23

89/12/94.
COOPER tA)CL E AR ST A TION CONTEDL s'OOM HE ATUP At&AL YS&S - ,- -

e r .a-___.

COMP P A'E S 5 U R E (PSIA) T E s4 P E R A 1UR E (F) E N E R G V (610) CONVERGENCE

$1f3M Aim:9$ POOL 'AiMOS POOL _ TOTAL DE /1_.__
_;JO . _ J M 3 L .,,_ _

O. 7.34003)+01 7.340000+01 O. O O. O.

3 t.47004D+08 1.630200-01 7.486530*01 7.466530+0s 3.98562D+05 O. 3.91562D+05 -1.419830-071 .1.470000+0s
TRANSFER COEFFICIENTS

COND(NSATION ~Ma$$ HEAT

~
AIR MAS $ W' A T E R M A $ ~1~~J~L B38) HUMID @

(LB7 M ~ ~ T S Mot / fit 3 Rh!N/F Fi}~~Rf^
(l eM) VAPOR--AIMOS--LIOu!D POOL IOfAL

~ ~ ~

1 O. O. O. O. D. 6.000000-01 O. O. m

3 3.97097D+03 2.768090+01 O. O. 2.76003D+~ 3.80845D-01 O. O O.
= 4 127D+04 {_NOnesA E. S d g7D*Q4 P(NETRATION=. O. 1_

COesL,.g. g pK AM _OUf(t OW _ MAS $a 124860 + QL t BMA4R _ ,( NF GGY BTU /HR
STEP AND NE T MASS tOSSE S t eM STEP VAPOR = 1.2016D-04 STCP AlfD= 1.7237D-02 Ntii VAPOR = 7.56270-02 NET AIR = 1.Q8490+0s

IOTAL F.E T CONT A tt#4 ens LOSS TO A16eOSPttERE ' IS O AIR (LUM)=
0.0849080+0i WATER VAPOR (LBM)* 7.562667D-02

* * * * * **********t . 2OOOOOE +02 * E C *2.OOOOOOE+00 NIN =3.333333E-02 HR =...........+ TIME =. . .

HEAT STRUCIURt t BE T WE E N COttPAR TMENT S O AND 3 NORIH WALL BTU
T O T At. NET Blu YO RIGhi.. COMP _ END.51EP BTuffiR n _ STEP Biu TOTAt,,N(T _ _ _

. ]O J E [i _ COs4PA_.pJO $1EP BIU/HR _ _ $1EP BTU t

3 VAPOR 5.494395D+0t 1.53005 9-03 1.140336D+01
O VAPOR -8.908534f'+02 -2.474585D-02 -2.95823tD+01 e.144667E+0t F1. 050000E +00 B T U/HR . F T , But K T E MP =

2.OOOOOOE-OtBTU/t<R.FT2.F FIRST MESH K =
6.700000E -02 1510/HR . F i . t' But.K TEMP = 7.6191580*Os F1 EFT F It M COFF.,H =

RIGt! FitM COEF. .,H = 1.900000E-Ot BTU /HR.FT2 F L AST Mf Sit K =

ME$y PO NT TEMP (RATUR{$_{F h (EFT TO RIQti
8.53s385D*Js 8.5023970601 8.4734150+01 8.444433O+0.1 8.495451D+01 8.3864690+01 8.357488D+0s 8.3285060+09 8.2995240+01

8.1608780 01 8.0222470+0s 7.8836460*01 7.745093D+01 7.6589730+04

HEAT 51pt)CitlR E 2 BETWEEN COMPARTMENTS 3 AND 0 ROOF & C . It ssJG
TOTAt. NET Bitt 10 R.Gfi COMP. END STEP BIUheR Si5F BTUlDT5 IN5I'8TU

-

T63EFi~ COMP R ND'S15P'EIU/HR liEP BTU ~ 5 8868500+0s OLIQUID -4 2985990+03 -1.1940550-01 -1.4328660+02
~

3 VAPOR -3.683982D+02 -1.0191660-02 7.619tS8E+01 F3,500000E-02 810/HR.FT. CULK IEMP =

LEFT F2LM COEF..H = 5.326903E-OtBTU/HR.FT2.F' FIRST MESH K =
9.OOOOQUD+Qt F1.U= M _+QOJ u/HR di,F _outK TEMP =

f. 6 E+04_ BTU /HR.FI2.F LAST MESH K =

RIQ1L F HM COf f up = _lil. LEFTMESH POINT TEMPERAluRES TO RIGli

7 597780D*01 7.411112D*01 7.9000930+09 8.0176620+0s 8.135233D'Of 8.2528160+01 8.37040tD+01 8.4879870+01 8.605572D+01

8.7231580*01 8.7692960+01 8.8154340*0t 8.8615720+09 8.9077100+01 8.9538490+01 8.99998FD+Of
-

HEAT STRUCTURE 3 BETWELR COMPARTMENIS O AND 3 FLOOR
ID LEfi COMP. END SIEP BTU /ttR STEP BTU IOTAL. NET BIU TO RIG 4T COMP. END STEP BTU /HR STEP 1110 TOTAL NEI BIU

OLIQUID -9.8757140*03 -2.7432540-01 -3.2999040+02 3 VAPOR 1.5195100+04 4.22tG40D-Os 6.3069160*02
9.OOOOOOE*0t F1.050000E+00 BTU /HR dT. BULK T E seP =

4.785000E-OtBIUfHR.FT2.F- FIR $f MF $e* K = 7.619tS8D+01 FLEFI JILM Cu{{uH 1. 050000C + 00 B T UhtR . F T . F But ts TEMP= =

4.407533E-Ot BTUhta.F12,F L AST MEitt K r

RIGHT FItM COEF ..H =

MESH POINT TEMPENATURES (F), LEFT TO RIGIT
8.*a3662 tD*O f 8.489694D*Ot 8.442720d*01 8.393tSBD+01

~ ~ ~ ~ ~
- ~ ~~

HfAT STRUCTURE 4 BE TWEEN COMPARTMfNTS 3 AND O SOUTH Watt
10 LEFT COMP. E Nu $1 E P tit u/HR STEP BIU TOTAL NET BIU TO RIQ4T COe4P . EPC STEP b10/HR STEP B10 'HTAL N(. T 870

3 VAPOR 9.6218300+02 2.6739000-02 5.1596900*01 OLIOUID -2.2989700+03 -6.163 %O0 .22 -7.387513.1 01
7.trutSPE+09 F

1E[T [11M COEf1,H = 3.286681E -O tBTU/HR . F T L F_ F l *t$T ME $H _ _ K = 1.050QQQE*QQ HiU/HR,FT.
BUtK IfMP =

9.0000000+0 F1.OSOOOOE+00 81u[HR.FT.F 6t/M TWP w

4.2423OOE-01 BTU /tbt .F T 2.F L AST 64E*H V *
Bl(HT FILM COEF .H =

MESH POINT TEMPER;TURES (F), LEFT TO RIGHT
7.9397360+01 7 99ts8020+0t 8.060877D*Of 8,121962D+01 8.1839470+01 8.244133O+01 0.3052s8D+09 8.3663010 01 8.4272250*01

' ~ '~~ ~

HEAT STRUCIURE 5 BETWELN COMPARTMENTS O AtJD 3 WEST Watt
TO LEFT COMP. END STEP BIU/HR. STEP B+ta TOTAL NET BTU TC RIGHT COMP. END STEP BTU /HR STEP BTU YOTAL NET BTU

Ot.IQUID -2.4065090+03 -6.6847390 2 -8.Ott887D+01 3 VAPOR 1.043503D+03 2.8998870-02 5.5957670+09

LEFT FILM COEF. H= 4.2423OOE-OtBTUfHR.F62.F FIRST +. %H n= 1.050000E +00 BTU /HR . F T . BULK TEMP'* 9.OOOOOOE+01 F

*1SH K = 1.050000E+00 BTU'/ X fT.F BULK TEMP = 7.6191580*01 F'hifdWit ul6$I,' .H = U 8558I5261 5IU7 d.FT2.F =

I .
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Pact 25

CONI E MP T -L T /022s . 30 APRat 1978 EC&G TOAHD INC, CONT AIF#etNT SYSTEM PRE SSURE -1 E MPE R A t uRE NISTORT PROC.R AM89/12/14.
IGJOM HE Alp? ANAL VSIS -

~
~~~ ~ ~ ~ ^

(CCPER #AJCL E AR ST Ai!CN CONTROL
~' ~~

_ . _ - - _ .___m
CONVE RGE NCE

COMP. PRESSURE (PSIA) TEMPERA iURE (F ) E N E. A G Y : *110 ) Q{/E
ATMOS POOt. A T MO( POOL TOTAL

O.

i 1.4'.1000*01 0 7,34000D*0s 7.34000D+01 O. O. J.
NO. If1 tat . _ .$ TEAM 1.535590-06
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CONIEMPT-LT/023.30 AF R i t. 1975 EL6G IDAHO - !NC . CONIAINMENT Sv5 FEM PRESSURE-TEsWERATURE HISTORT PROGRAM PAGE 47-

COUFIR NuctEAR 51 ATION CONTROL ROOM ttE AIUP ANALYSIS 89/12/14.
_ . _ _

_ _ . . . _ . _._ _ _ . __ . _ _ _ _ _ _,___.

COMP PRE $SURE (PSIA) ' T E M f' ERA i URE (F) E N E R G 1 (Blu) CONVERhENCE~

A TMa$__ _ POOL TOTAL DE_/E _

_NO. T O f A t, _ _ _ SIEAM A T MOS . ' POOt, . .

O. O. O. O.
1 1.470000+01 0. 7.340000+01 7.34000D+01
3 t.47002D*Of 1.630350-01 8 . 8 8 35 80 +01. . 8.883880+01 3.90953O+05 O. 3.90953O+05 2.212400-06

TRANSFER COEFFICIENT $

AIR MASS W A T E R M A S S ( (BMJ 'AJMID I T Y CONDENSATION MASS HiAi

( tfM) wAPOR -Al>OS--t20U1D POOL TOTAL-
~~

65/S) (t B MOE/S F T 2 NEUli/S F 12 R )
f 'O. O. O. O. O. 6.000000-0t O. O. O.

3 3.869760*O3 2.69754D+01 O. O- 2.69754D+01 * .41957D-01 O. O. .O.

2.384GD+04 (NORMAL = 2.38460+04 PENETRAllON* J . )_
COMP. 3 1[AKAGE OuiFLOW- MASS = 1.72800+02 tBM/HR _ (NERCT BTU /HR =

SIEP AND NET mas $ tDSSES LBM SIEP VAPORa 3.32290-05 STEP AIR * 4.7FCrtD-03 NET VAPOR = 7.81140-01 NET AIR = 1.12060+02
TOT AL NET COP.T Alt #4ENT LOSS TO ATMOSPHERE IS O AIRit BM)= 1.12O5840 32 WATER VAPOR (tBM)= 7.811363D-01

TMt - 3.333333E.Os we = 2 e.;OOOE+01 teIN = 1.2OOOOOE+03 SEC * * * * * * * * * * * * *
~

** *
. . ...... . . . . . . .

HEAT STRUCTURE i BE TWEE N COMPARTMENTS O AND 3 NORTH Watt'
JO_L({ T .COMLJNO $f(P BTU /HR ___$T(P BYU TOTAL NET BTU 10 RIGHT COMP. (PO $TEP BTU /HR _ _ $T(P BTU TOTAL NET Blu _ ,

O VAPOR -9.518750D+02 -2.642145D-02 -3.0594190+02 3 VAPOR -3 250286D+03 -9.028407D-02 -5.504935D+02
9.te6667E+0e F1.050000E+00 BTU /Wt.FT. ButM TEMP =

LEFT fitM COEF..H + 2.OOOOOOE-OtBTU/HR.F12.F FIRST MESH K *
8.922903D+01 F6.700000E-02 BTU /HR.FT.F But.K TEMP =

R I Gtti F11M COEF ..H * 4.657963E-01 BTU /HR.fi2 F LAST MESH K *

MEiH PO!NT TEMP {RAjap{$ (F)utEFT TO RIGHT
8.5318580+01 8.502434D+01 8.4734880+01 8 4444330*05 8.4tS451D+01 8.3864700+0S 8.3574900601 8.328554D+01 8.3OO42tD+0*

8.1927060+Of 8.0853340*01 7.978633D+01 7.8729370+01 7.962155D+01

H(AT STRUCTURE _ 2 B( TWEE N COMPARTMENTSJ AND _O, ROOF |} CFl(ING __ __ ____ . _ , _ _ _ _ .

STEP BIO TOTAL NET BTU
TO LEFT COMP. END SIEP BTU /HR STEP EsIU IOTAL NET Blu 10 RIGHT COMP. END STEP BTU /HR

3 WAPDA -1.904704D+04 -3.068592D-01 -2.2367700+03 OLIQUID -4.29859trD*03 -l.194055D-05 -1.4328660+03
8.922903E+01 F3.500000E-02 BTU /HR.FT. BULK TEMP *

10 1 F4tM COff..H = 4.7883 tSE -O tBTU/HR .F T 2.F FIRST MESH K =
9.0000000+09 Ft.OSOOOOE+00 BYU/HR.FT.F BUtx TEMP =

RIG 38I [!! M CO{ F .. ..H * 1.OOOOvoE+04 Biu/HR J 2.F LAST ME Sta K =

MESH POINT TEMPERATURES N }. LEFI TO RIGHT
8.2097390*01 7.911J9tD+0s 7.938601D+01 8.0481590+01 8.158434D+01 8.269742D+01 8.382t760+O4 8.495422D+0s 8.6099940+01

8.7732290601 8.769297D+01 8.815434D*0t 8 . 8C 1'3120*01 8.5077100*01 8.9538490+01 8.999987D+01
,

_ _ . . _ . _ . _

EsfT3IEdd1URE 3 BETWIEN76MPiitiME5tS O AN5~ 3 FLOOR
-

~

10 t&FI COMP. END S3EP Blu/HR STEP Blu TOTAL NET BYU TO RIGHT COMP.- END STEP BTU /HR STEP BTU TOTAt. Ntf BTU
OLIQUID -9.8757800603 -2.7432720-01 -3.291922D603 3 VAPOR -8.4892060*03 -2.3579300-01 7.4011200+02

9.OOOOOOE+01 F1.050000E+OO Blu/HR.FI. ButK TEMP *

, ! I f !.._ F M M CUf f +!i = 4.785000E:OtBiU[HR.FT2.F FIRST MESH K =

1.050000E+00 BYU/HR.FT.F BULK TEMP 8.922403D+01 F=

RIGHT FILM COEF ..H = 3.761795E-On BIU/HR.FT2.F LAST MESH K =

MESH POINT TEMPERATURES (F). LEFT TO RIGhi
8.5366tSD*0s 8.4837400+09 8.4441660+01 8.4162370+01

~ ~ ~ ~ ~ ~ ~ ~ ~^

NEAT STRUCIURE 4 BE TwE!N COMPARTMENTS 3 AND 0 SOUTH Watt
~ ~

~

TO LEFT COMP. END STEP BiU/HR STEP BIU TOTAL NET Biu TO RIGHT COMP. END STEP BTU /HR STEP Blu TOTAL NET BTU
3 VAPOR -3.996112D+03 -1.107209D-01 -4.5158270+02 OL1001D -2.265264D+03 -6.2923950-02 -7.4665990+02

8.922903E+01 F1.OSOOOOE +00 BTU /HR . F T . ButK TEMP =

_ t_ E F T FitM CDEF .M L _1 628947E-OtBTU/HR.FT2.F. _ FIRS 1_ MESH _ K
*

1.050000E+00 BTU /HR.FT.F BULK TEMP 9.0000000+01 F4.323998E-Ot BTU 7HR.FT2.F LAST MESH tt ==k!GHT FILM COEF .H =

MESH POINT T E MPE R A T URE S ( F ) . LEFT TO RIGHT
7.979925D+01 8.OO3394D+01 8.OG2107D+01 8.121974D+08 8.1830480+01 8.244132D+01 8.305206D+09 8.3661690+01 8.426323O+09

Iili~T-STRddiuRi 5 BETWEEN COMPARTMENI5 O AND 3 WEST Watt
-

10 tEFT COMP. E ND ST EP BTU /HR STEP BYU T D Yt t. NET BTU TO RIGHT cot 4P. END STEP BTU /HR Sik? BTU TOTAL NET Blu

Ot!OU1D -2.456715D603 -6.824203D-02 -8.0976460+02 3 VAPOR -4.3230030603 -1.2007860-01 -4.8974860*O2
1.050000E+00 BTU /HR.TT. But K TEMP 9.OOOOOOE*Of F=

LEFT FItN COEF. H= 4.32399eE-01 BTU /HR.FT2.F FIRST MESH K =

1.05dOUU FO ~ btu /HR.FT.F BULK TEMP = 8.922903D+01 F
-

'h t biti iliM'COff, 7 H = 4.628947E-01 BiU7Hk fii'i~~~~ USi'ME' Sit K =

t3
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CONIEMPT-t T / 028.30 ' APRIL 1978.'EG&G EDAHO INC. COM1AINMENT SYSTEte PRESSURE-TEMPERATURE HISTORY PROGRAM' PAGE ' 51 [
' COOPER.N CLEAR STATION CONTROL-ROOM HEAIUP Af4ALYSIS 89/12/14 :j

|_ m. ._ . - - _ _ . __

t

,fCOMP 6'e E SSURE '(PSIA) TEMPERA TURE (F) E N E 'R 'G v. (Blu) . CONVERGINCE
NO. TOIAL- : STEAM A18eOS _ _ POOt_ A T MOL POOt. TOTAL _DE/E' , ,

t 8.470000*01 O. 7.340000+OS 7.34000D*01' O. .O. O O.
1 1.47002D+O9' t.630360-Of 8.993700+01 -8.993700+0* 3.909060+05 O. 3.909060*05 ~

TRANSFER CUEFFICIENIS [
2.351900-06

i .' . E R M A '$ $ {J8Q. HUMIDIIV"AIR MAS $' W A T
,

..
.

J

CONDEttiATIOfL(_ _ MA$$ 1LB MOL/S F f 2)(BTU /( AT . _
1

(tB/S)
, . _H

( LBM) V APOit-- A IMOS--L I QUID POOL (OTAL S FI2 R)
t OJ O .' . . O. O. O.' 6.00000D-09 O. O. O.<

'3 3.962020+03' 2.69214D+01 O. . O. 2.69214D+01' ~2.33738D-01 O. O. 'O.-

COMP. 3 E E AKAGE Oulf LOW- NASS= t.40960+02 tBM/HR ENERGV BYU/HR 1.93790 O4 JNORMAL=- 1.93790+04 PENEIRAIION* O. -)-=
! ,

STEP AND NE T MASS tOSSE S 184 STEP VAPOR = 2.6952D-05 STEP AIR = 3.86640-03 NET VAPOR = 8.35070-01 NET AIR = 1.19800+02
TOT AL NET CONI AINMENT LOSS TO Af teOSPHERE IS O AIR (LBM)= 1.1979590+02 WATER VAPOR (LBM)= 8.350734D-09

.

-!

.-. . . .- y:Me . 3.833h3FOi 6R = E350066F+6 TH1 W i.5eOOO6EiO3 SEC = W F C m i V ".~= = a T =~~ -~

c ....4... .. . .
,

HEAT STRUCTuPE .'1 BETWEEN COMPARTMENTS O AND 3 NORTH Watt.
TO tEFT COMP, IND $1EP_ BTU /HR~ STEP BIU TOTAL NEY BTU 10 RIGHT COMP END SIEP (5 tu/HR__ $1 E P BTU TOT AL , NE T t5iU __ _ ,,

O VAPOR -
'

-9.6tt3830+02 -2.669821D-02 -3.5379980+02 3 VAPOR -3.49897tD+03 -9.497042D-02 -7.1728900+02 '[' LEFi FltM COEF;.H = 2.OOOOOOE-OtBTU/HR.FT2.F FIRST MESH ~ K =
^

1.050000E+00 BiU/HR.FT, BULK TEMP = 9.193667E+01 F
S.02547.D*01 F !RIQtt FILM.COEF_ ;H = z 4.712348E-Os BTU /HR.F12.F LAST stE5H K = - 6. 700000E-02 B IU/tst . F T . F - BULK TEMP =

t

M[$H POINT.TEp@ kA]uRES ([],'LEFT TO RIQtT -

-
-

{
8.5319990+01 b.502452D+0s 8.4734190+01 8.444434D*Of 8.445451D+0i 8.3864700*01 8.3574920+01 8.3285920+0t 8.3009130+01 '

8.2035530+01:;8;10657tD+01 8.0103270+01 7.915982D+01 u.0265280+09 -i
!

ifL Ai SIRUCTURE' 2 BtfWEEN COMPARTMENIS' 3 AND 0 ROOF & CE IL Itui '|
VOT EiT COMPIIND'5itP 810/U' ~~SIEP BTU TOT AL NET B'u TO RIGHT COAP. END STEP BTU /HR STEP Blu TOTAL NET BTU t

~

Rr

3 VAPOR -tJt36090D+04 -3.1557870-01 -2.797665D+03 . OLIQUID ~4. 2985990+03 - t .1940550-O s - 1.64779t+D+03 !

4278390SE-OsBTU/NR.F12 F FIRST MESH k = '3.500000E-02 81U/HR.FT. BULK TEMP =LEFT FItM COEF .it 9.025474E+01 F *=

B[GHT FItM,COEF._.Je = _ N )Q.QOOOE+04 BTU /HR.FT2.F-
. . .

. 8.499335D+01 S it+t480+09

1.050000E+00 BTU /HR.FT.F BULK TEMP'a 9 00Q000D*01 L _ _
f1.O LA}T MESH K =

1

MESH POINT TEMPERAIURES LEFT_TO RIGHT t

8.291373D*01 7.9398300+01 7;9549980+O8- 8.0616900+01 8.1692350+01 8.2780200+0s 8 3881780+01
8.723288D801 8;769293D+0i i8.815434D+01 8.861572D+01 8.9077100+01 8.9538490+01' 8.999987D+01 i

?

HE41 STRUCTURE 3 BETWEEN COMPARTIGENTS O AND 3 FtOOR
^

SIEP BTU TOTAL NE'e BTU !10 LEFT COMP. END SIEP BIU/HR SIEP Blu 10fAL NET BTU TO RIGHT COMP. END STEP BIU/HR
OL.IQUID -9.8756ttD+03 -2 7432250-06 -3.7857080+03 . 3 VAPOR . -t.067947D+04 -2.9663660-01 2.593665D+02.

'

Mf 7_[!t M COf E uH =. 4.78%OOOE-OtBlu/_HR,FT2 F,__ FIR $T_ME$H __K = t.05000QE+00 gTU/HR.FTu gut eL T EMP =.._9.OQOOOQEtOt F _ _ _ _ .
RIGHT FILM COEF ..H = 3.979971E-Os BTU /HR.FT2.F LAST MES!4 K = 1.050000E+00 BTU /HR,FT.F BULK TEMP = 9.025474D+01 F
MES!t POINT TEMPE R AIURES (F ). LEFT TO RIGHT .

. ;
8.5366260+0s -8.48982tD+01 8.4151320401 8.4230260+01 '

F

HEAT STRUCTURE 4 BETWEEN COMPARTMENTS- 3 AND O SOUTH WALL r
10 LEFT COMP. END SIEP BTU /HR SIEP fMU TOTAL NET Blu TO RIGHT CCMP. END STEP BfU/HR STEP Blu TOlat Nt' STU

3 VAPOR ' -4,5909000+03 -1,2529980-08 -6.644474D+02 OLIQUID -2.2724520+03 -6.392360D-02 -8_608033O+02
L([} F11M COEF,d5 = _4,769509E -O tB T U/HR , F_ T2,F . _ F p$i . ME $H K = lO50000E +00 B TU/HR , F T . _ BULK. T E MP , = _. 9.02$474E+09 F _ ,,. , -p

t_050000E+00 BTU /HR.FT.F 89tx ite4P .RIQti FILM COEF ..H =- 4.337158E-Os BTU /HR.Fi2.F LAST MESH K 9.0000000+09 F ,
=

NESH POINT TEMPERATURES (F ). LEFT TO RIGHT -|
7.9897990+0! 8.004754D*01 8.061245D+01 8.121984D+01 8.183048D+0* 8.244s3tD+01 8.305202D+01 8.3661380+0i 8.4262490+09- ,;

, . . . t
i HEAT STROCIURE 5 BETWEEN COMPARTMEldS ,0 AND 3 WEST Watt . }

~

TO LEFT COMP. END STEP BlU/HR STEP BIU 10TAL NET BTU TO RIGHT COMP. END STEP BIU/HR STEP Blu 10TAL NET BIU >*

| 0L10010 .' - 2. .t G 4 510D * 03 -6.8458f6D-02 -9.327958D+02 3 VAPOR -4.892 43D+03 -1.3558890-01 -7 2060380+02- <

1.Os6666Ei60 STU/nR!if 7F~-bum liiF ~"tE025574DEOEF~ ~ ~ ~ "
[1.050000E+00 BIU/HR.FT.LEFT FILM COEF.,H = 4.337tS8E-OtBTU/HR.FT2.F FIRST MESH K =
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BULK T EleP = 9.OOOOOOE+01 F4
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CUNifMPI-tI/0;td.30 APRIL 1978 EG5G IDAHu tHC, CONICIWMLN1 SY S T E M PRE SSURE - t k MPf MQ f ulli HISTORY PROGROM POCE .53

COOPER NUCLEAR STATION CONTROL ROOM HEAIUP ANAlfSIS 89/12/14.

9.OOOOOOf*04 F1.050000E +00 Bitt/HR . F i . ButK YEMP =4.785000E-OtBTU/HR FT2.F FIRST MESH K *1 EFT F18M COEF..H *
1.050000E *00 Blu/HR . F T .F BULK YEMP = 9.0553160*05 FRIGHI FitM COtf J.H = 4,038043E-Of tsIU/HR . F 12. f LASI MLSH K =

,

MESH POINT IEMPERAIURES (F), LEFT TO RIGHT.
1

8.5366300'01 8.4898560+01 8.44550CD+01 8.4253750*Q) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,_
'

HEAT STRUCTURE 4 BE TWE E N COMPARTMENTS 3 AND O SDu!H WALL
10 IEri COMP. END SIEP BiU/HR STFP BIU TOTAL NET 810 TO RIGHT COMP. END STEP BIU/HR STEP 810 TOTAL NET BTU

3 VAPOR -4.6634840*03 -1.295378Q-Q!_-7.409]500+Q2 QLIQUID_ -2.2748690+03 -6.3189380-02 -8.9799730*Q2
1.OSOOOOE+00 BIU/HR.FT. ButK TEMP = 9.055316E+01 F4.807933E-OtBTU/HR.Ff2.F FIRST MESH K =LEFT FItM COEF..H =

9.0000000*0s F1.050000E+00 Blu/HR.FT.F BULK TEMP =4.341589E-Ot B T U/' 'R . f i 2. F LASI MLSH K =RIQti FILM COEF ..H =

MESH POINT T EMPE R A T URE S ( F ) . LEFT 10 RIGH)
_ M 9}}@50+A!_ @.__OOS294D+01 8.06130tD+01 8.1219890*01 8.1830490+01 8.244131D+01 8 3052OOO*0t 8.366127D+Q! ,8 J262280+91

HEAT STRUCluRE b BE TWEEN COMPARIMENTS O AND 3 WEST WAt t
10 LEFI COMP. END SIEP BIU/HR SIEP BIU 10TAL NLi Blu 10 RIGHT COMP. END STEP BIU/HR STEP BTU TOTAL NET BIU

OLIQUID -2.4670780+03 -6.852989Q:Q2_-9 738924DtQ1 3_VAPQR._____~-5.0576230+03 -1.4048580-Ot -8.0353420+022

iEFI F11M COEF..H = 4.341519E-OtBIU/HR.FT2.F FIRST MESH K = 1 050000E+00 BTU /HR.FT. ButK YEMP 9.OOOOOOE+01 F=

9.055316D+01 Fs.050000E+00 BTU /NR.FT.F BULK TEMPRlLHi FILM COEF .H = 4.807933E-01 BTU /HR.Fl2 F LASI MESH K ==

MPSH POINT IEMPERAluRES (F) LEFT 10 RIGHT
8.426228G*01 8.3661270+01 8.3052000+01 8.2441310+01 8.1830490+01 8.1219990+Of 8.061301D+01 8.OOS294D+Q1 7.993165D+Qt

HEAT SIRUCIURE 6 BEikE E N LOMPAR TMENTS 3 AND 0 EAST WALL
10 LEFT COMP. END STEP BIU/HR STEP BTU IOIAL NET BIU TO RIGHT COMP. END STEP BTU /HR STEP BTU TOTAL NET BIU

3 VAPOR -3.9950290+03 -1.1097220-01 -9 72bp?50+p2 QLIQulD -6.994854D+02 -1,943012D-02 -3 7168590+02
9.055316E+01 F6.700000E-02 Blu/HR.FT. ButK TEMPLEFT FitM COEF..H = 4.793695E-0181u/HR.FT2.; FIRST MESH K = =

9.0000000+01 F6.700000E-02 BYU/HR fi.F BULK IEMP *RIGli FILM CDE5 ..H = 3.601834E-Of BIO /HR FT2.F LAST MLSH K *

MESH POINT TEMPERAIURES (F). LEFT TO RIGHT
7.998631D*01 7.657827D601 7 9tS7990+01 7,9748980*01 8.034753D+0s 8.094996D+0i 8.1154190+01 8.137188D+01 8,1590460*01

1

8.1809090*06 8.202771D+O8 8.224634D+O8 8.246493D*01 8.2683200+01 8.3722O50+O1 8.4760880+01 8.5799650+01 8.683835D+Of

8.7534560 01
$UMMARY OF HEAI IRANSTER TO COMPARIufNIS BT MfAI SIRUCIURLS - UNIIS ARE BIO
COMP..._.5ffP-LI90!D _ STEP-VAPOR NET-LigulD NET-VAPOR

O O. -5.7166520-09 O. -8.te3082D+03
O. O. O. O.

2 O. O. O. O.

3 O. -1.109289D+00 O. -6.153283O+03 __ .__ _ __ _ _ _ _ _ _ _ _ _ _ _ ,

4 O. O. O. O.

COMP PRESSURE (PSIA) TEMPERA TURE (F) E N E R G Y (BTU) CONVE RGE NCE

NO. IOIAL STEAM ATMOS POOL ATMOS POOL TOIAL DE/E
i 1.470000+01 O. 7.34000D+0s 7.340000*01 O. O. O. O.

3 1.470020+01 1.63036D-01 9,055450+01 9.05545D*04 3.908800*05 O. 3.908800+05 2.424520-06
IR AN,. t t ' '9EFFICIENIS

~(~t B)4 h VAPOR--AIMOS-LIOUID POOL 'iOTAL
~~

CONDE NS A T ION MA$5 HEAT
AIR MAS} W A T E R M A S $ ( LBM) HUMIDITY

~(E5/i) ~ 7 E5 MOLL 57 I2}I8iu'/5~FT2"R)'
t O. O. O. O. O. 6.000000-01 O. O. O.

3 3.857690+03 2.689120*01 O. O. 2.68912D*Of 2.29255D-09 O. O. O.

1.69390+04 (NORMAL * 1.69390+O4 PENETRATION * O. _). COMP._ _3 1EAKAGE_ OUTFLOW._MA$$= 1.2238D+02 (BM/HR __ENERQY_ BTU /HR =

STEP ANO NE T MASS LOSSES LBM STEP VAPOR = 2.35340-05 STEP AIR * 3.37600-03 NET VAPOR = 8.6531D-01 NET AIR = 1.2413D+02_

TOTAL NE T CONT AINMENI LOSS TO AIMOSPHERE 15 0 A!R(LBM)* 1.24133tD+02 WATER V APOR ( L BM ) = 8.6530700-08

* * * * * * 7*1. 500000E *03 SEC * * * *****2.500000E+09 MIN *4.166667E-Os e *R. . . . . . ......++* TIME ==

HEAT SIRUCIURE 1 BETWEEN COMPARTMENTS O AND 3 NORTH WALL
~ ~ ~ ~TO tEFi COMP. E ND S T E P BIU/HR STEP Blu TOTAL NET Blu TO RIGHT COMP. END STEP BTt1/HR STEP BYU TOTAL NET Siu

' VAPOR'~~"~7976)7653D+02 -2.688238D-02 -3.858683D+02 3 VAPOR ~3.4878560+03 -9.6884260-02 -8.3248750+02

4
4
A

a -s g

._
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CONIEMPI-tI/028.30- APRit 1978 EGEG IDAHO INC. ' CONTAINMENT SYSTEM PRESSURE-TEMPE RATURE HISTORY FROGRAst PAGE 63

COOPER NUCLE AR ST ATION CONTROL ROOM HE AlOP At4ALYS15 89/12/14.

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

COMP PRE SSURE (PSIA) T ENPERA TURE (F) E N E R G V (BTU) CONVE RGE NCE

AIMOS POOL TO T AL. DE/E__.NO. IUIAL ,_ ___5f[AM A T MU $ _ _ , ._, ,, POOL
.._,__O. O. O. O.

1 1.470000*0t O. 7.340000*Of 7.34000D+0s
3 1.47002D*01 1.63038D-01 9.21873O+01 9.218730+01 3.90811D+05 O. 3.908 6 tD+05 2.588750-06

TRANSFER COEFFICIENTS
_ _ HEAT ,

AIR. MAS $ W A Y E R M A. $_5 MBM) tom [DITV__ _ {0NDEN$ATION _ _stA$S
( LBM) VAPOR--AIMOS--LIQUID POOL TOTAL (t.8/S) (tB mot /S F f 2)TBTU/S F T2 R)

1 O. O. O. O. O. 6.000000-01 O. O. O.

3 3.846260+03 2.689160+01 O. .

O, 2.688160+0* 2.178560-01 O. O. O.
t_ _ )~1.0967D*04 (NORMAL = 1.O967D!O4 PENtTRATION* __OCOMP ___3 L(AKAGE OuiFtOW _ MA$$a l 9013D+Of LBM/HR_ ENERGV BYU/HR

=

STEP AND NET MASS LOSSES LBM STEP VAPOR * 1.51940-05 STEP A!Ra 2.17960-03 NET VAPOR * 9.4493D-01 NET AIR * t.35560*02c

TOT AL NET COf4T AINMENT LOSS TO ATMOSPHERE IS O AIR (LBM)* 1.3555600+02 WATER VAPOR (LBN )* 9.449336D-01

* * * * ***********3.2OOOOOE+01 MIN = 1.92OOOOE+03 SEC *5.333333E-Of HR. .... . . . . . . . * * * TIME ==
,

ltE AT STRUCVURE t BETWEEN COMPARTMENTS O AND' 3 NORTH WALL
10 LEfi COMP. END STEP BTU /HR SIEP BTU TOIAL NET BIU 10 RIGti COMP. FND STEP BTU /HR_ STEP BIO 10lAL NET BTU _

O VAPOR -9.9090250+02 -2.752499D-02 -5.OO1252D+02 3 VAPOR -3.5444590*O3 -9.8457340-02 -1.244975D+03
9.214667E+01 Ft.050000E+00 BTU /HR FT. BULK TEMP =

LEft FitM COEF..H = 2.OOOOOOE-01810/HR.FY2.F FIRST MESH K =
9.236814D+01 F6.700000E-02 BTU /HR.Fi.F BULK TEMP *

RIQti FILM COEF .'H= 4.744697E-Os btu /HR.FT2.F LAST MESit K *
.

ME$H POINT TEMP {RATURES.(F)m_tEFT TO RIQti
8.5325090+01 8.5025300+01 8.473428D+0s 8.444434D+01 8.4154520*01 8.33647tD*01 8.3575ttD+Of 8.328827D+01 8.3031780+01
8.2403220*01 8.177891D+01 8.t162800+0s 8.055a830*Of 8.208264D+01

HEAT SIRUCIURE 2 BETWEEN COMPARIMENIS 3 AND 0 ROOF & CEILING
''T67EF IlUMP7 END STiVBTU7HR S f EFBiU'' ioiAt.~ NIT BTU- iO RIO4T COMP. E W STEF BTU /i4R STE P E'TU TOTAL NET OTU

'~

~
~

3 VAPOR -1.164045D*O4 -3.2334580-01 -4.531487D+03 OLIQUID -4.2985990+03 -1.1940550-01 -2.292586D*O3
9.236814E+01 F3.500000E-02 Blu/HR.FT. BULK TEMP =

tEFT F IL M COE F . .it = 4 774817E-OtBTU/HR.FT2.F FIRST MESH K =
9.0000000+01 F1.050000E*00 BTU /HR.FT.F ButK TEMP =

RIQ!T. Film COEF._.At *_1.OOOOOOE+04 BTU /HR FT2.F LAST MESH K =

MESH PolNi TEMPERAIURES D ). LEFI TO RIGHT '

8.4832tPD+Of 8.030946D*04 8.0974t1D+0t 8.114040D+09 8.211895D+01 8.311293D+0* 8.4127040+09 8 StS550D+Of 8.699352D+Of

8.72364tD+0s 8.769313D*01 8.8154350*01 8 86tS72D+01 8.9077100+01 8.9538490+01 8.9999870+01
.

~ '

HEAT STRUCTURE 3 BEikEEN COMPARTMENTS O AND 3 FLOOR
10 LEFI COMP. END SIEP BIU/HR STEP BIU 10 tai NET Blu 10 RIQti COMP. END STEP BIU/HR STEP BTU TOTAL NLI BIU

OtlOUID -9.8737990*03 -2.742700D-Of -5.2669400*O3 3 VAPOR -1.53349tD*04 -4.2596060-01 -1.7231600+03
9;OOOOOOE+Of F

,

F__j K = . _t . QS0000F +00 Bitt/t4R FT._ QUt_K. TEMP
=

i (F T f it M COEF . .!! = _4.785000f -O tBTU/HR f Y2:f L _ Fif $T . MESHs 9.236814D+011.05000CE+00 BTU /HR.FI.F BULK TEMP =
4.347754E-On BTU /HR.FT2.F LAST MESH K =RIQti F it M COEF ..H =

MESH POINT T EMPER AIURE S (F ). LEFT TO RIGHI
8.5367150*01 8.4903500*04 8.4494090+01 8.444922D+01

HEAT STRUCTURE 4 BE TWEEN COMPARTMENis 3 AND 0 SOUTH Watt
10 LEFT COMP. END STEP BTU /HR ' STEP BTU TOTAL NET BTU 10 RIGHT COMP. END STEP BIU/HR STEP Blu TOTAL NET BTU

3 VAPOR -5.573476D+03 -3.548168D-OS -1.4288820+03 OLIQUID -2.2932950*O3 -6.3702600-02 -1.2025470+03
. 9 M 6814E*O9 F.__,_1.05000QE+00 BIU/HR y ._ ButK_iEMP *[EFI,[ItM COEF..H = 5.OtBQ95E:01 BTU /HR.FT2.F FIR $T ME$H K =

1.050000E+00 BTU /HR.Fi.F BULA TEMP 9.0000000*0s FRIGHT FILM COEF .H = 4.375968E-Os BTU 76:R.F12.F LAST MESH K **

MESH POINT TEMPERATURES (F). LEFT TO RI QiT
8.02056W+01 8.0106340+01 8.0619720+01 8.122052D+O9 8.183053O+01 8.244129D*01 8.305183D+01 8.3660450401 8.4261210+0* ,

~'

lii T STRtMIURE~5' BITWON COMpIRIEliNTS O AND 3 WiST liiL
__

-

10 LEFI COMP. END SIEP BYU/HR STEP BIU 10iAL NET BYU TO RIGHT COMP. END STEP Blu/HR STEP Blu TOTAL NET Blu
OLlou!D -2.4871360+03 -6.9086490-02 -1.304182D+03 3 VAPOR -6.0445240*03 -t.6790130-OS -1.549570D*O3

9.OOOOOOE+01 F ~~~LEFT F I L M COf F . ,H = 4.375968E-OtBTUfHR.FT2.F FIRST MESH K= 1.OSOOOOE+OO BYU/HR.FT. BULK TEMP =

1_OSOOOOE+OO BTUTHR.FT.F BULK TEMP 9.236814D+O9 FRiFKT7 lEM lOlF .H = 5. O t 8095E -O t 5 f07t'4R7 F T 2 . F LAST MESH K ==~

u
O
4

* .

s m '-
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CONI E MP 3 - 4. T /02 8.30 APRIL 1978 SGSG IDAHD INC. CONTAINMENT SYSTEM PRESSURE-TEMPERATUPE HISTORY PROGRAM PAGE '65

COOPER NUCLEAR STATIO?4 CONTROL ROOM HEATUP ANALYSIS 89/12/14.
9.066660E+01 F

~

1.050000E+OO BTU 7iiR.FT. St*.LK TEMP4.785000E-OtBTU'/HR.FT2.F FIRST MESH K = =
tEFT F!tM COEF..H =

9.2540540+01 F1.050000E+00 STU/HR.FT.F BULK TEMP =
RIGHT FItM COff ..H = 4.373628E-01 BTU /HR.FT2.F LAST MESH K =

MfSH POINI T EMPERAIURE S (F ). LEFT TO RIGtT
8.5367330 01 8.4904400+01 8.450003D+01 8.447396D+01 .__

HEAT STRUCTURE 4 BETWEEN COMPARTMENTS 3 AND 0 SOUTH WALL
TO LEFT COMP. ENO STEP B10/HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BTU 10TAL NET BTU

3 VAPOR -5.656818D+03 -1.5713200-O_t -t.5224950+93 OLIQUID -2.2955500+03 -6.376524D-O? -1.2407880+03
1.050000E+00 810/HR'.FT. BULK TEMP 3 9.254054E+01 F

f. E F T F I L M COE I . .H = 5.035897E-01810/HR.FT2.F FIRST MESH K =

RIQif FILM COEF .H = 4.38022tE-01 BIU/HR.FT2.F LAST MESH K = 1.050000E+00 BTU /H2.FT.F BULK TEMP = 9.0000000+01 F
MESH POINT T E MPE RAIURE S ( F ) . LEFT TO RIGif

8.023985D+01 8.011421D+01 8.0620860+01 8.122064D+01 8.183054D+01 8.2441290+01 8.305181D+01 8.3660150+01 8.4261150+01

HEAT STRUCIURE 5 BE TWEEN COI4PARTMENTS O AND 3 WEST Watt
10 L E F T COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BYU TOTAt. NET BYU

OLIQufD -2.48956sD+03 -G.9154420-02 -1.345654D+03 3_ VAPOR _-6.1349090+03 -1.7041210-01 -1.6510730+03 ,
*

LEFT FIL M COEF . .H = 4.380221E-OtBTU/HR.FT2.F FIRST MESH K= 1.050000E+00 BTU /HR.FT. BULK TEMP 9.OOOOOOE+01 F=

9.254054D+01 F1.050000E+00 BTU /HR.FT.F- BULK TEMP =
RIGli flLM COtf ..H = 5.035897E-01 BTU /HR.FI2.F LAST MESH K =

MESH POINY T EMPERA TURES (F ). LEFT TO RIGHT ,I

8.4261150+01 8.366035D401 8.305181D+01 8.2441290+01 8.183054D+01 8.1220640+01 8.062006D+Of 8.0114210+01 8.023985D+01 .

i

HEAT STRUCTURE 6 BEIWEEN COMPARTMENTS 3 AND O EAST Watt I

10 tEFT COMP. END SIEP BIU/HR STEP BIU TOTAL NEI Blu 10 RIGHT COMP. END STEP BTU /HR STEP BTU TOTAL NET BYU
3 VAPOR . _ -4,07H4130*03_-1.1328950-Ot_-1.533382D+03 _. _ 0t100ID .-7.108972D+02 -1.9747t2D-02 -3.774882D+02

9.254054E+01 F !6.700000E-02 BTU /HR.FT. BULK TEMP *
LEFT F it M COEF . .H = 4.884685E-OtBTU/HR.FT2.F FIRST MESH K =

9.000000D+01 F r6.700000E-02 BTU /HR.FT.F BULK TEMP =3.657884E-Ot Blu/HR.FT2.F t.AST MESH K =
RIGHT FILM COEF . .ti = ;
MESH POINT TEMPE RAT URES (F ). LEFT TO RIGHT

8.1786730 08 8.000221D+01 8.023077D+01 8.047152D+01 8.0720500+01 8.0973760+0* 8.115673O+O1 8.1372090+0f 8.tS90470+01 .[
8.1809090+01 8.202771D*01 8.224633D+01 8 . 2 464 f980 + O 4 8.2682890+01 8.372007D+01 8.475722D+01 8.579435D+01 8.683144D+09 [

8.753273D+01
SUMMARY OF HEAT T R ANSE E R TO COMPARIMENTS BY HEAT STRUCIURES - UNITS ARE Blu
COMP;._ STEP-LIQUID _ STEP-VAPOR NET-LIQU_ID NET-VAPOR

O O. -5.7394770-01 O. -1.127633D+04
1 O. O. O. O. ,

!

2 O. O. O. O.

3 O. -1.2988160*00 O. -1.2718210+04 ,

,

4 0 O. O .- O.

COMP PR E SSURE LPSIA) TEMPER A T UR E (F) E N E R G V (810) CONVERGENCE

. ' 80 _ _ ...10YAt . _ j YEAM ATMOS POOL ATMOS POOL TOTAL . DE/E ,

t 1.47000D+G1 O. 7.340000+01 7.340000+01 O. O. O. O

3 1.47001D+0s 1.630380-01 9.254200+01 9.254200+0t 3 . 9079tLD+ 05 O. 3.907960+05 2.6 7810-06
TRANSF ER COEFFICIENIS

AIR MASS W A T E R M A S _S ( LBM) HUMIDITY CUfJDENSA T ION MASS HEAT

( thM) VAPOR -ATMOS--LIOUID POOL TOY L
~ ' "

'UB/Sl~~7LB MOL/S FT2)lBTU/S F T2 R)
1 O. O. O. O. 9. 6.00000D-01 O. O. O. {

3 3.84379D*O3 2.679430+01 O. .
O. 2.67943D+0t 2.15tG5D-01 O. O. O.

9.8064D+03.(NORMAL = 9.8064D+03 PENETRATION = 0 )
.

COMP..__3 tEAKAGE_ OUTFLOW- MASS =_ 7.OGO60+01 1BM/HR ENERGY STU/HR = '

STEP AND NEI MASS LOSSES LBM STEP VAPOR = 1.3577D-05 STEP AIR = 1.9477D-03 NET VAPOR = 9.62170-01 NET AIR = 1.3803D+02

TOTAL NET CONTAINMENT 1055 TO ATMOSPliERE IS'O AIR (LBM)= 1.3802840+02 WATER VAPOR (L!1M)= 9.621685D-01

* * * * * * * * * * * *** * *2.040000L+03 SECTIME = 5.666667E-Of HR = 3.400000E+01 MIN =. . . . . + * * * * * * * * *

4

HEAT STRUCIURE 1 BETWEEN COMPARTMENTS O AND 3 NORTH Wat.L '

'~TO tEff COMP. END STEP BTU /HR STEP BYU TOTAL NET Biu TO RIGHT COMP. END STEP BTU /HR STEP BTU TOTAt NET BTU

' ~0 VAPOR -9.9749320+02 -2.770807D-02 -5.332651D+02 3 VAPOR -3.5256380+03 -9.7934680-02 -1.3628400+03 ,
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LEFT FILM COEF..H = 2.OOOOOOE-OtBTU/HR.FT2.F. FIRST MESif K = 1.050000E+OO BTU 7HR.F T . BULK TiMP = 9.215333E+01 FRIGHT FitM COEF .H'* 4.73673tE-Os BTU /HR.FT2 F- LAST MESH K 6.700000E-02 BTU /HR.Ff F BULK TEMP=
9.270386D+01 F=

MESH POINT TEMPERATURES (F). LEFT TO RIGHT
8.532638D+01 8.502554D*Of 8.47343tD+01 8.4444350+01 8.415452D+01 8.386471D+01 8.3575180+01 8.3289100+01 8.3039380+018.2488G7D+03 8.194324D+01 8.140601D+01 8.O88091D*Of 8.245577D+01

HEAT STRUCTURE 2 BETWEEN COPPARTMENTS 3 AND O RDOF 6' CEILING
... T O LEF_f_ COMP E ND S T E P . B TU/HR STEP BTU TOTAL NET. btu- TO RIGHT COMP. END STEP BYU/HR__ _ STEP BTU TOTat NET BTU3 VAPOR -1.163037D+04 -3.2306600-01 -4.9193790+03 OLIOU10 -4.2985990+03 -1.1940550-01 -2.435873O+03LEFT FILM COEF..H 4.773373E-01 BTU /HR.FT2.F FIRST MESH K == 3.500000E-02 BTU /HR.FT. BumK TEMP S.270386E+01 F=
RIGHT FitM COEF .H = 1.OOOOOOE+04 BTU /HR.FT2.F LAST MESH K 1.050000E+00 BTU /HR.FT.F BULK TEMP= 9.0000000+01 F=
MESH POINT T EMPER ATURE S .(F.), L EF T TO RIGHT

8.517215D+0* 8.0516300+01 8.0332480+01 8.127450D+01 8.222843D+0s 8.320007D*05 8.4191880+0? 8.519873D+O9 8.62156tD+018.723763P*01 8.7693190+01 8.815435D+01 8.861572D+01 8.9077tOD+01 8.9538490*01 8.9999870+01

HEAT STRUCTURE 3 BETVEEN COMPARTMENTS ~O AND 3 F L DOR ~10 tEFT COMP. END S1EP BYU/HR '5T[P BTU iUiA'L NET BTU 10 RIGHT COMP. END STEP BTU /UR 5TE FBTU T IAL NET BTU
~

OLIQUID . -9.8728700+03 -2.742464D-01 -5.59605tD+03 3 VAPOR -1.607144D+04 -4.464207D-Of -3 002*'f**03LEFT F IL M COE F . .H = 4.785000E-01 BTU /HR.FT2.F FIRST MESH K= 1.050000E*OO BTU /HR.FT. BULK TEMP = 9.OOOOOOE+01 F.RIQ4T FitM_COEF _ ,H 4.397600E-Ot RTU/HR.FT2.F LAST MESH K=

1.050UOOE+00 BTUfHR.FT.F BULK TEMP=
9.270386D+01 F*

MESH POINT TEMPERATURES (Fi. LEFT TO RIGHT
8.536754D+0! 8.490537D+01 8.450619D+01 8.449867D+01

HEAT STRUCTURE 4 BETWEEN COMPARTMENTS 3 AND O SOUTH WALL
'10 lift' COMP.~~[ND'Si[P BiU/HR SIEP BTU TOTAL NET BTU 70 RIGHT COMP. END STEP BTU /hR STEP BTU TOTAL NET BTU

- ~

3 VAPOR -5.734994D+03 -1.593036D-01 -1.617344D+03 OLIQUID -2. 297794D+03 - 6. 382756D-02 -1.2790650+03LEFT F ILM COEF . .H = 5.052395E-OtBTU/HR.FT2.F FIRST MESH K= 1.050000E+00 BTU /HR.FT. BULK TEMP = 9.270386E+01 FRIGH FTtM COEF . At_ * 4.384463E-Ot_ BTU /HR.FT2 F LAST MESH K 1.050000E+OO BTUfHR.FT.F BUtK TEMP=
9 O000000+01 F=

MESH POINT TEMPERATURES (F). LEFT TO RIGHT
8.0273900+01 8.012232D+0! 8.062207D+01 8.122077D+01 8.1830550+01 8.2441290+01 8.3051780+01 8.366025D+01 8.426110D*01

HEAT STRUCTURE 5 BETWEEN COMPARTMENTS O AND 3 WEST WALL
ID L E F I ' COMP. E ND S T FP B TU/HR ~ STEP BTU TDTAL NET BTU TO RIGHT COMP. E ND S T E P B T U7HR STEP BTU TOTAL NET STOOLIQUID -2.491994D+03 -6.9222010-02 -1.387167D+03 3 VAPOR -6.219693O+03 -1. 7276740-01 -1.7540350+03L E F T F ILM COEF . .H = 4.384463E-OtBTU/HR.FT2 F FIRST MESH K = 1.050000E*OO BTU /HR.FT. BULK TEMD 9.OOOOOGE+01 F=
RTQil . Fit M COE F ; , tt = _5.05239'iE-Of BTU /HR;F_T2.F LA}T_ME5H tv 1.050000E+OO BTUfMR.FT.F But K TEMP_ * 9.2703860+01 F*

MESH POINT TEMPERATURES (F). LEFT TO RIGHT
8.4261100+01 8.366025D+0s 8.305178D+01 8.244129D+O1 8.183055D+Of 8.1220770+01 8.062207D+01 8.0122320+01 8.0273900+01 '

HEAT STRUCTURE 6 EEfWEEN COMPARTMENTS 3 AND 0 EAST WALL
TO LEFT COMP. END SIEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COMP. E ND S T E P B TU/~HR STEP BTU TOTAL NET BTU3 VAPOR -4,066233D+03 -1.129512D-01 -1.6012180+03 OLIQUID. -7.120534D+02 -1.9779240-02 -3.893462D*02LEFT FILM CUEF..H = 4.810268E-OtBTU/HR.FT2.F FIRST MESH K = 6.700000E-02 BTU /HR.FT. BULK TEMP 9.270386E+01 F=

.RIGHT. FILM COEF._ J4 = _3.663932E;Of BTU /HR.FT2.F LAST MESH K = 6.100n003-02 BTU /HR.FT.F BULK TEMP 9.0000000+01 F=

MESH POINT T EMPERATURES (F ). LEFT TO RIGHT
8.897232D*01 8.016369D+01 8.035273D+Of 8.055395D+01 8.0763390+01 8.0977ttD+Of 8.1157150+01 8.137213D+01 8.1590480+018.1809090+01 8.2027710601 8.2246330401 8.2464880+01 8.268286D+01 8.371991D+01 8.4756960+01 8.5793970+01 8.683095D+018.7532800+01

SUMMARf 0F HEAT TRANSFER TO COMPARTMENTS By HEAT STRUCTURES - UNITS ARE BTU
CDuP. STEP-LIOUID STEP-VAPOR NET-LTQUID NET-VAPOR

O O. -5.7416880-01 O. -1.162077D+O4
1 O. O. O. O.
2 O. O. O. O.
3 O. -1.392444D+00 0. -1.350:65D+04
4 O. O. O. O.

(a
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COOPER tJUCLEAR ST ATION CCNTROL ROOM KEATUP ANALYSIS 89/12/14

,

COMP P R~E'S S U R E (PSIA) TEMPER A TURE (F) E N E R G Y (BTU) CONVERGENCE
No. TOTAL STEAM ATMOS POOL ATMOS POOL TOTAL DE/E

1 1.47000D+01 O. 7.340000+01 7.34000D+01 O. O. O. O. '[3 f.4700tD+01 1.63038D-01 9.27053D+01. ,9.27053D+01 3.90789D+05 O. 3.907890+05 2.630280-06
TRANSFER COEFFICIENT $

AIR MASS W A T E'R 'M A.S S (
L B M )'A L ~~ CONDENSATION MASS HEATHUMIDITY '

( LBM) VAPOR--ATMOS--LIOUID. POOL TOT ^{LB/5)-~~~~TE5~NOL/S FT2Tl5fE/S'Fi U )~
1 O. O. O. O O. 6.000000-01 0. O. O.
3 3.84265D+03 2,67864D+Os O. O. 2.67864D+01 2.14375D-Of O. O. O.

COMP. 3 tEAKAGE OUTFLOW- NASS= 6.6894D601 LBM/HR ENERGY BTU /HR 9.29350+03_itf0RMAtL9 2935D+03 PENETR ATION* O. )*
.

STEP AND NET MASS LOSSES LBM STEP VAPOR = 1.2863D-OS STEP AIR = 1.8453D-03 NET VAPCR= 9.70100-01 NET AIR = 1.39170+02
_

TOTAL NET CONTAINMENT LOSS TO ATMOSPHERE 15 0 AIR (LBM)= 1.391659D+02 WATER VAPOR (LBM)= 9.700974D-09

TIME = 5.833333E-Ot HR =.... .. . . . . . * * * * * 3.500000E+01 MIN = 2.100000E+03 SEC * * * * * * - *** * * * * * *

HEAI STRUCTURE 1 BETWEEN COMPARTMENTS O AND 3 NORTH Wall. '

T. O L E.[ T _ COMP . QJD S T E P B TU/e tR STEP BTU T O T A t. NET BTU TO RIOff COMP. END STEP BTU /HR STEP BYU TOTAL NET eTU
O VAPOR -1.0007860*O3 -2.779952D-02 -5.499174D+02 3 VAPOR -3.512424D+03 -9.7567670-02 -1,421494D+03

LEFT FILM COEF..H = 2.OOOOOOE-01 BTU /HR.FT2.F FIRST MESH K = 1.050000E+00 BTU /HR.FT. BULK TEMP = 9.221667E+01 F
RIGHT FILM COEF ..H = 4.73tS21E-01 BTU /HR.FT2.F LAST MESH K 6.700000E-02 BTU /HR.FT.F BULK TEMP= 9.2858790+01 F=

. ME SH POIN T .. T E MPE RA TURE SJF1 L E F T 10 RIQtT
8.5327050+01 8.5025660+01 8.473432D+01 8.444435D+01 8.4154520+01 8.386472D+0s 8.357523O+01 8.3289560+01 8.3041880+01
8.253147D+0! 8.202534D+Of 8.152740D+01 8.1041560+01 8.263787D+01

HEAT STRUCTURE 2 BETWEEN COMPARTMENTS 3 AND O ROOF & CETLING
TOTEiT COMP. END STEP BTU /HR .. STEP BTU TOTAL t;ET BTU TO RIGHT COMP. END STEP BTU /HR ST E P B T U T OT At. NE T B TU

~

3 VAPOR -1.161981D+04 -3.227727D-01 -5.113135D+03 OLIQUID -4.2985990+03 -1.194055D-Os -2.5075160+03
LEFT FILM COEF..H = 4.772707E-01 BTU /HR.FT2 F FIRST MESH K 3.500000E-02 BTU /HR.FT. BULX TEMP = 9.285879E+01 F=

RIGli FILM COEF- .H= 1.OOOOOOE+04 BTU /HR FT2.F LAST HESH K 1.050000E+00 BTU /HR.FT.F BULE TEMP= 9.0000000+01 F=-

M5 5tWOINi lf Mihit uRE S li). LEFT 10 RIGHT
8.5332870+01 8.061973D+01 8.0413560+01 8.134330D+01 6.228513O+01 8.324497D+01 8.422537D+01 8.5221090+01 8.622707D+Of
8.723830D+01 8.769323D+01 8.8154350+01 8.861572D+0s 8.9077100+0! 8.953849D+01 8.9999870+O1

HEAT STRUCTURE 3 BETWEEN COMPARTMENTS O AND. 3 FLOOR
TO LEFT COMP. END STEP BTU /H2 STEP BYU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

OLIQUID -9.8723690603 -2.742325D-01 -5.760594D+03 3 VAPOR -1.6409290+04 -4.5580590-01 -2.517535D+03
iEFT FILM COEF H= 4.785000E-OtBTU/HR.FT2.F FIRST MESH M 1.050000E+00 BTUfhR.FT. BULK TEMP= 9.OOOOOOE+01 F=u

1.050000E +00 B Tt.'7HR . F T . F BULK TEkP4.419861E-Os BTU /HR.F12.F LAST MESH KRIQti FILM COEF ..H = 9.2858790+01 F= =

MESH POffJT TEMPERATUPES (F). LEFT TO RIGHT
8.536778D+01 8.490642D+01 8.4512560+01 8.45233tD*Of

HEAT STRUCTURE 4 BETWEEN COMPARTMENTS 3 AND 0 SOUTH WALL
10 tEFT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TO RIQ4T COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

3 VAPOR -5.808399D+03 -1.6134280-01 -1.7135450+03 OLIOUID -2.300026D+03 -6.388957D-02 -1.31738tD+03
LE[T [It M COE [uH= 5.067713E-OtBTU/t & [TLF_ FIRST_ME} 1_ K 1.050000E+00 BTU /HR.FT. ButK T E MP 9.285879E*01 F= =

1.050000E +00 BTU 7HR . F T . F BULK TEMPRIGHT FILM COEF ..H = 4.388604E-01 BTU /HR.FT2.F LAST MESH K = 9.0000000+01 F=

MESH POINT TEMPERATURES (F) LEFT TO RIGHT
8.0307790+01 8.0130670+0s 8.0623360+01 8.122092D+01 8.183057D+01 8.2441280+01 8.305175D+01 8.3660160+01 8.426106D+01

~HEAI' STRUCTURE' f BETEEis C0MPl~RYAfNiS''~O 5N6 3'~WY5 G 5'L't
~ ~ -

TO LEFT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU
OLIOUID -2.494415D+03 -6.9289260-02 -1.42872OD+O3 3 VAPOR -6.299302D+03 -1.749788D-01 -1.8583670+03

LEFT FILM COEF. 4.388694E-OtBTU/HR.F(2.F FIRST MESH ~ K ='RidHi~FjEMlOif,H = 1.050000E+00 BTU /HR.FT. BULK TEMP 9.000000C+0s F=

..H * 5.067713E-01 BTUTHETT24 LASt ME5H K 1.65Ud60 FOO'BfE/Ef.~FT.F BU[K TfMP' = 9.2855750+01 F
'~~
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CONTEMPT-LT/028.30 APRIL 1978 EGSG IDAHO INC, CONTAINMENT SYSTEM PRESSURE-TEMPERATURE'H1510 fly PROGRAM PAGE 70COOPER NUCLEAR STATION CONTROL ROOM HEATUP ANALYSli 89/12/14.

TEii M ECOEF..H 2 OOOOOOE-01 BTU /HR FT2.F FIRST MFSH K = 1. 050000E +00 BiUTHR . F T . BULK TEMP * 9 226333E+01 F
=

RIQti FILM COEF ..H = 4.719103E-01 BTU /HR.FT2.F LAST MESH K = 6.700000E-02 BTU /HR.FT.F ButK TEMP = 9. 314607!.a+01 FMESH POINT TEMPERATURES (F ). LEFT TO RIGHT
.

|8.532843D*01 8.502593D*O1 8.4734360+01 8.444435D+01 8.4tS452D+Of' 8.386473O+01 8.357534D+Of 8.3290590*01 8 3Q4926D*31
.

, 8.2616250*01 8 2188890+01 8.1768960+01 8.136104D+0s 8.2993200+O1i

HEAT STRUCTURE 2 BETWEEN COMPARTMENTS 3 AND 0 ROOF & CEILING &

TO LEFT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BTU . 'J T A L NE T B TU3 VAPOR -1.1589780+04 -3.2193870-01 -5.499991D+03 OLIOUID ~4.2985990+03 -1.194O550-01 -2.650803D+03LEFT F I L M COEF . .H = 4.771472E-OtBTU/HR.FT2.F FIRST MESH K= 3.500000E-G.' BTU /HR.FT. BULK TEMP = 9.314607E+01 FR 1 Gli F 11.M CDEF .H t OOOOOOE+O4 BTU /HR.FT2 F LAST MESH K ==

1.050000E+00 BTU /HR.FT.F BULK TEMJ = 9.0000<3D+01 F_ MESH POINT TEMPERATURES (F) utEFT TO RICHT _

8.240120D+01 8.333TO90+Of 8.4294190+01 8.5267140*01 8 6250T2D+01
8.563765D+01 8.0826280+01 8.057893D+0s 8.1483860+01

_._ __

8.7239760+01 8.76933tD*01 8.815435D+01 8.861572D+O1 8.907710D+01 8.953849D+0s 8.999987D*01
HEAT STRUCTURE 3 BETWEEN COMPARTMENTS O AND 3 F L OOR

'10 LEFT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TO RIQ4T COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU
~

OLIOUID -9 871199D+03 -2.7420000-01 -6.0896550+03 3 VAPOR -i.703122D+04 -4.7308260-01 -3.0750660+03LEFT F IL M COEF . .H = 4.785000E-OtBTU/HR.FT2.F FIRST MESH K = 1.050000E+00 btu /ftR.FT. ButK TEMP = 9.OOOOOOE+On FRIQtT FILM COEF ._,H =__4,459903E-01 BTU /H LFT2,F LAST_ MESH K 1 QS0000E+00 RIU/HR.FT.F BULK TEMP = 9,314697D+Q1_F
=

MESH POINT TfMPERATURES (F). LEFT 10 RIQti 1

8.536833D+01 8.490872G+01 8.4525900+0s 8.457233D+0s

HEAT CT 'E 4 BEIWEEN COMPARTMENTS 3 AND 'O SOUTH WALL
TO LE' END STEP BTU /HR STEP BTU TOTAL NET STU TO RIGHT COMP. END STEP BTU /HR STEP STU , TOTAL NET BTU

'

3 -5.9423200+C3 -1.6506300-01 -1.9094360+03 OLIQUID -2.3044590+03 -6.4012690-02 -1.394122D+03
'

LEFT * . .H = 5.095235E-Ot8TU/HR.FT2.F FIRST MESH K = 1.OSOOOCE+00 BTU /HR.FT. BULK TEMP 9.314607E+01 F i_RIGHT_
=

. / E F _. .,H 4.397 E9E-Os BTU /HR.FT2.F LAST_ MESH K
* =>

1.0590QOE +OO BTUfHR . F T . F BULK TEMP=
9 0QQQQQD+Q1 F _MESH Pbir DEMPERATURES li). LEFT TO RIQ-if =

8.037504u'Ot 8.0148060+01 8.0626160+01 8.122t25D+01 8.183060D+01 8.244128D+O9 8.305170D+01 8.365997D+01 8.426102D+0*
JiE A_T_ S T RUC T URE '$ BETWEEN COMPARTMENT.$ O AND 3 WEST W Al t.
TO LEFT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BYU T O T A t. NET BTUOLIQUID -2.499222D+03 -6.9422780-02 -1.5119480+03 3 VAPOR -6.444541D+03 -1.79G1350-01 -2.070814D+03LETT F1Let COEF..H = .t.397123E-01 BTU /HR.FT2.F FIRST MESH K * 1.OSOOOOE +09 B Tu/HR . F T , But.K TEMP = 9.OOOOOOE+On FRIGHT_ film COEF H.= _5.095235E-Of BTU /HR.FT2.F LAST MESH K 1.05QQQOE+00 BTU /t1R.FT.F BULK TEMP_o =

9.3146Q70+Q1 FMESH POINT 1EMPERATURES li). LEFT TO RIGHT =
;

8.426102D+01 8.3G5997D+01 8,305170D+01 8.244128D+01 8.183060D+01 8.1221250*Of 8.0626160+01 8.0148060+01 8.037504D+0s
-

HEAT STRUCTURE G.BETWEEN COMPARTMENT $ 3 AND O EAST WALL
TO LEFT COMP. END STEP BTU /HR STEP 8TU TOTAL NET BTU TO RIGHT COMP. END STEP BitT/HR STEP BTU TOTAL NET BTU3 VAPOR -4.015078D+03 -1.115304D-01 -1.803332D+03 OLIQUID -7.tS40t4D+02 -1.9872230-02 -4.250333O+02LEFT F i t M COE F . .H = 4.792849E-OtBTU/HR.FT2.F FIRST MESH K= 6.700000E-02 BTU /HR.FT. BULK TEMP = 9.314607E+01 F. R I G% f i t M.j0E F_ .a ,!$ =_.,_3. 681880E -01 BTU /HR_FT2.F LAST MESH K 6.700000E-02 BTU /HR.FT.F BUtk TEMP= 9.0000000+01 F 'tMESH POINT TEMPERATURES IF) LEFT TO RIGHT =

8.2511020*01 8.0645260+01 8.071676D+O1 8.0800300+01 8.0892000+01 8.098796D+01 8.115863O+O1 8.1372280+01 8.1590490+01 s
|

8.1809090+01 8.202771D+01 8.224633D+01 8.246485D+01 8.268275D+01 8.3719540+O1 8.475631D+01 8.5793060+01 8.6829790+018.7533280+01 e

SUMMARY OF HEAT TRANSFER TO COMPARTMENTS BY HEAT STRUCTURES - UNITS ARE BTUCOMP. STEP-LIQUID STEP-VAPOR NET-LIQUID NET-VAPOR
O O. -5.7489550-01 O. -1.265495D+04
1 O. O. O. O.
2 d. O,

. O. O.
3 0. -t.347292D+00 O. -t.5896690+04
4 O. O. O. O.

. - - - - . - . -
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Lutai t tk l 1 t /u18.30 APkit 1978.'EGEC ID Atd) i t K; . AAir i.lf 4Mt N1 Sv51EM PRESSURt * I EMPE ROTURE HISTORY PHOGROM No (3

COOPER TAICLE AR ST AllON CfXeiROL ROOM HEQIUP ANALYSIS' 89/12/14 --

~

1.050DOOE+00 btu /HR.FT. Butx T'M = 9.OOCDODE+01 FtEFF FltM COEF..H = 4.785000E-01 BTU /HR.FT2.F FIRST MESH K = E

RIG H FILM COEF . .H = 4.494882E-01 BTU /HR.FT2.F LAST MESH K = 1 050000E +00 B T U/HR . F T . F BULK TEMP = '9.340694D+01 F'
.

MESH POINT TEMPERATURES (F ). LEFT TO RIQ1T
_ 8.5368990+01_ 8,4911330*01_ 8:464091D+01_ 8.462091D+01

HEAT SIRUCTURE 4 BETWEEN COMPARTMENTS 3 AND O SOUTH MALL 7

TO EEFT COMP. END STEP BYU/HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BYU TOTAL NET BTU
3_ VAPOR -6.061176D+03 -1.6836470-01 -2 109533D+03 OLIOulD ~2.3088480+03 -6.4134620-02_;1 471011D+03

9.3406S4E+Of F
.

1.050000E+OO BTU /HR.FT. BULK T f MP__t. E F T FitM COEF..H 5.119209E-01810/HR.FT2.F FIRST MESH K = =* '

1.050000E+00 BIU/ttR.FT.F BULK TEMP = 9.000000D+01 FRIQti FILM COEF . .H = 4.405509E-01 BTU /HR.FT2.F LAST MESH K =

MESH POINI IEMPERATURES (F). LEFT TO RIQ4T
_ 8 04419 D*01_ 8 0166300*01';8 062928D401 8 122164D+01 8.183063D+01 8.244127D+01 8.3051650+01 8.3659790+01 8.426104D+O1 r

1 1 1

'

HEAT STRUCIURE 5 BETWEEN COMPARTMENTS O AND 3 WEST WALL '

10 LEFT COMP. FND STEP Blu/HR STEP BTU- TOTAL NET BTU TO RIGHT COMP. ENO STEP BTU /t1R STEP BTU TOTAL NET 1s T U

__ Ot19010 -2.503983D+03 -6.955502D-02 -1.535335D+03 3 VAPOR -6.5734430403 -1.025942D-01 -2.2878220+03
9.OOOOOOE+01 F1.050000E*OO BIU/HR.FT. BULK TEMP4. 405509E-01B IU/HR . F T 2. F FIRST MESH K = =LEFT F ILM COE F . .H =

9.340694D+01 F5.1192O9E-01 BTU /HR.FT2.F. LAST MESH K = 1.OSOOOOE+OO BTU /HR.FT.F BULK TEMP =
RIQii FitM COEF . .H =

MESH POINI TEMPERA 10RES (F). LEFT TO RIQ1T
_8 J26104D+01.,_8 3@59790+Ot_ 8.33Q5}@5D+Q1.,__8 231]HD+01,_8 183063D+Os 8.122164D+01 8.0629280+01 8.0166300+01 3.04414?D*01

2 u
.

HEAT SIRUCIURE 6 BETWEEN COMPARTMENTS 3 AND O EAST WAt.L .

I
TD LEFT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TD RIGHT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

3 VAPOR -3.971688D+03 -1.1032520-01 -1.936462D+03 OtlOUID -7.1753690+02 -1.9931560-02 -4.4891580+02
6.700000E-02 BTJ7HR.FT. BULK M MP 9.340694E+Os F :LEFT FitM COEF..H = '4.778536E-01810/HR.FI2.F FIRST MESH K = =

= 9.0000000+01 F i6.700000E-02 BTU /HR.FT.F BULK TEMPRIQiT FILM COEF . .H = 3.693688E-01 BTU /HR.F T2.F LAST MESH K =

MESH POINI TEMPERAluRES (F), LEFT TO RIQti
8.2855310+01 8.096211D+01 8.095653D+01 8.096283D+01 8.097721D*01 8.0995820+01 8.115978D+01 8.1372410+01 S.159050D+01 5

8.1809090*01 8.202771D+01 8.224633D+01 8.246484D+01 8.2682690+O1 8.3719350+01 8.4756000+01 8.5792640+01 8.682926D+01 j

8.753383D*01 ,

SUMMARY OF HEAT TRANSFER TO COMPARTMENTS BY HEAT STRUCTURES - UNITS ARE GTU j
COMP. SIIP-LIQtJ10 STEP-VAPOR NET-LIQUID tgT-VAPOR _

j

O O. -5.7535230-01 O. -1.3345100+Cs i

1 O. O. O. O. i;
2 O. O. O. O.

'
3 O. -1.3663010+00 O. -1 '' 9160+04
4 0. O. O. O.'

i

COMP PRESSURE (PSIA) TEMPERA TURE (F) E N E R G V (BTU) CONVE RGE NCE

NO. IOTAL STEAM AIMOS POOL ATMOS POOL TOTAL DE/E
1 1,470000401 O. 7.340000+01 7.340000+O' O. O. O. O. ;

3 1.4TOO10+01 1.630390-01 9.34084D+01 9.34084D+*- 3.907600+05 O. 3.907600+05 2.676860-06 )
T RANST ER COEfF1CIENTS

f i
~' ~~( LBM) ~" VdPORUID405 L IQi.flD POO I TOTAL

~' HUMIDITY CONDENSATION MASS HEATAIR MASS W A T E R M A S S ( LBM) ~~

(LB/S)~ l LB Mot /S FT2){BIU/S FT2 R) | |
1 O. O. O. O. O. 6.000000-01 O. O. O. i

'

3 3.837760+03 2.67523D+01 O. O. 2.67523D+01 2.097500-01 O. O. O.
7.2666D+03 (NORMAL = 7.26660+03 PENETRATION = 0. )COMP. 3 LEAKAGE OUITLOW- MAS $= 5.2241D+01 LEV /HR ENERGf BTU /HR =

STEP AND NET MASS LOSSES LBM STEP VAPOR = 1.0046D-05 STE P AIR = 1.44110-03 NET VAPOR = 1.0042D+00 NET AIR = 1.44050+02
_

TOTAL NET CONIAINMENT LDSS TO ATMOSPHERE IS O A!H(LSM)= 1.4405490+02 WATER VAPOR (LBM)= 1.004178D+00
,!

6.666FJ.YE-01 HR = 4.OOOOOOE+01 MIN = 2.400000E+03 SEC * * * * * * * * * * * = * * * *TIME. . . . . * * * * * * * * * * =

HEAT STRUCTURE 1 BETWEEN COMPARTMENTS O ANC 3 NORTH WALL
TO (Efi COMP END_ STEP Blu/HR STEP BTU._ TOTAL NpT. BTU TO RIQ1T COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

O VAPOR -1.0172190+03 -2.8256000-02 -6.340013D+02 3 VAPOR -3.4194460+03 -9.498512D-02 -1.7105850+03'

4 >

(2 l4
S.
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TEFT Tit i CdlFT.N = 2.OOOOOOE-OtBTU/HR.FT2.F FIRST MESH K= 1.050000E +00 BTU 7HR J T . BULK lEMP 9.233353U61 F ..

=
! RIGHT FILM COEF .H = 4.696587E-Os BTU /HR.FT2 F LAST MESH K 6.700000E-02 BTU /HP.FT.F BULK TEMP= 9.3528700+0t F=

MESH POINT TEMPERATURES (F ). LEFT TO RIGHT
8.5330590*01 8.5026370+01 8.473442D+01 8,444436D+01 8.415452D+Of 8.38G4750+Of 8.357554D+01 8.3292400+01 8.306125D+018.2744170+O1 8.243130D+01 8.212641D+01 8.183330D+01 8.350432D+01

HtAT SIRUCIURE 2 BETWEEN COMPARTMENTS 3 AND O RDOF & CE1 LING
_TO LE[LCOMP. END STEP BIUfHR STEP BTU TOTAL. NET Biu TD RIGHT COMP. END STEP BTU /HR STEP. BTU TOTAL NFT BTU3 VAPOR -1.SS2737D+04 -3.2020540-01 -6.077995D+03 OLIQUID -4.298599D+03 -1.1940550-01 -2.865733D+03.LEFT FILM COEF..H = 4.7698 7E-OtBTU/HR;FT2.F FIRST MESH .K= 3.500000E-02 B TU/HR. F T . BULK TEMP2 9.352870E+0* F=

RIQif FILM COEF .H 1.OOOOOOE404 BTU /HR.FT2.F LAST MESH K 1.050000E+00 BTU /HR.FT.F BULK TEMP == = 9.0000000+01 F
MESQ POINT _ TEMPERATURES _(F L LEFT TO RIQti

,

8.605893D+01 8.1934590+01 8.083345D+09 8.1700750+0t 8.258084D+O1 8.348007D+Of 8.4401290+01 8.5339000+01 8.628778D+0s8.7242290+01 8.769346D+01 8.815436D+01 8.861572D+01 8.907710D+01 8.9538490+01 8.999987D+0i

HEAT _STRUCTU L 3 BETWEEN. COMPARTMENTS O AND 3 FLOOR
TO LEFT COMP. END STEP BIU/HR . STEP BIU TOTAL NET BTU 'TO RIGHT COMP. END STEP BTU /.HR STEP BTU TOTAL NET BTU

_ _ . _ . _ _ _ __

OLIQUID - 9. 86ts97 90 +03 -2.7413830-01 -6.583161D+03 3 VAPOR -1.7848180+04 -4.957771D-01 -3.947581D+03 iLEFT F IL M COEF . .H = 4.785OOCE-01 BTU /HR.FT2.F FIRST MFSH K = 1.OSOOOOE+OO BTU /HR.FT. BULK TEMP 9.OOOOOGE+01 F=

RIGHT F ILM _COE F .H = 4.StO759E-01 BTU /HR.FT2 J 1AS_L M OH K 1.050000E+00 BTUfHR.FT.F BULK TEMP= 9.3528700+01 F=

MESH POINT TEMPERATURES (F). LEFT TO RIGif
8.536937D+01 8.4912750+01 8.454733D+01 8.4644990+01

HEAT STRUCTURE 4 BE T WE E N COMP ART ME*4T$ 3 ANU O SOUTH. Watt _
'TO L U T COMP .' ~END ST E P' B T U/HR ~ STEP BTU TOTAL NET BTU 10 RIQ1T COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU3 VAPOR -6.1156600603 - 1. 698 782D-01 -2.211011D+03 OLIQUID -2.311028D+03 -6.4195160-02 -1.5095100+03
LEFT F IL M COE F . .H = 5.13OO59E-OtBTU/HR.FT2.F FIRST MESH K 1.050000E+00 BTU /HR.FT. BULK TEMP= 9.352870E+01 F=

RIGHT FILM COEF . 4.409687E-01 BTU /HR.FT2.F LAST MESH KMESW POINilEMPEE ,H siTURES UT. LEF T to RIott 1.050000E+00 BTU /HR.FT.F BULK TEMP= 9.000000D+01 F=

8.047435D+01 8.Ot7573D+01 8.063095D+01 8.1221860+0s 8.183066D+0* 8.244127D+01 8.3051670+01 8.36597tD+01 S.4261060+01

HEAT STRUCTURE 5 BETWE(N COMPARTMENTS O AND 3 WEST WALL
10 LtFT CUMP. END SIEP BTd/HR STEP BTU TOTAL NET Biu TO RIGHT COMP. END STEP BTU 7HR STEP BTU TUTAL NET BTU

OLIQUID -2.506346ft03 -6.962068D-02 -1.6370870+03 3 VAPOR -6.632531D+03 -t.842356D-01 -2.397876D+03
LEFT FILM COEF..H = 4.409687E-01 BTU /HR.FT2.F .FIRST MESH K = 1.050000E+00 BTU /HR.FT. BULK TEMP 9.OOOOOOE+01 F 4=

RIGHT [ILM COEF_ .,H 5 13OO59E-01 BTUjHR.FT2.F LAST MESH Ka 1.050000E+00 BTU /HR.FT.n BULK TEMP = 9.3528700+01 F=
MESH POINT TEMPERATURES l,il. LEFT TO RIGHT

8.426106D+01 8.3G5971D+01 8.305162D+01 8.2441270+0t 8.183066D+01 ~ 8.1221860+01 8.063095D+01 8.017573D+01 8.047435D+01

HEAT. STRUCTURE _ 6_BETWEEN COMPARTM.E_NT5 _3 AND ._O_ EAST _ WALL __

END STEP BTU /HR STEP BTU TOTAL NET BTU10 LEFT COMP. END SIEP BIU/HR STEP BTU TOTAL NET BTU TO RIGHT COMP.
__

3 VAPOR -3.947932D+03 -i.096653D-Ot -2.002460D+03 OLIOUID -7.1857690+02 -1.9960440-02 -4.6088350+O2
LEFT FILM COEF..H = '1.770761E-01 BTU /HR.FT2.F FIRST MESH K = G.700000E-02 BTU /HR.FT. BULK TEMP 9.352870E+01 F ,

=

RIGHI fit _M_COEF .,H e 3.699546E-Of BTU /HR.FT2.F LAST MESH K 6.700000E-02 BTU /HR.FT.F BULK TEMP r= 9.0000000+01 F=

MESH POINT TEMPERATURES (5). LEFT TO RICHT
. r

8.3023090*01 8.191884D+01 8.107589D+01 8.1043360+09 S.1019530+0t 8.0999920+01 8.116042D+01 8.1372480+01 8.159051D+01 '

8.1809090+01 8.202771D+09 8.224632D+Of 8.246483D+Of 8 2682650+01 8.3719270+01 8.4755880+Of 8.5792480+Of 8.6829070+01
8.7534170+01

SUMMARY OF HEAT TRANSFER TO COMPARTMENTS BY HEAT STRUCIURES - UNITS ARE BTU
COMP. S T E P -L IQUIO STEP-VAPOR NET-LIQUID NET-VAPOR

O O. -5.755762D-01 O. -1.3690380+04
t _ O. U. O. O._

2 0. O. O. O.
3 O. -1.374747D+00 0. -1.83475tD+04
4 O. O. O. O.

___. . _ . _

N
_ _
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COOPLR NUCLEAR STATION COfHROL ROOM HEATUP ANAL 1 SIS C9/12/14.

, _ _ ~ _ _. _ _ - .__ __ _ _ _ _ . . _ _ _ _ _ . _ ._ _ _ _ _ _ . _

COMP ESSURE (PSIA) TEMPERA TUR E (F) E N E R 'G V ( sit U ) CONVERGENCE
NO. IOIAL SIEAM 'AIMOS POOt. ATMOS POOL TOTAL DEfE

i 1.47000D*01 O. 7.340000+0s 7.340m'0*01 O. O. O. O.

3 1.470010+01 1.030390-01 ' 9.353020 01 9.353020+0s 3. 755D+05 O. 3.907550.O*' '2.683720-06
TRANSF ER COEfitCIENTS

(LB/5)
_ _ sr A S S _ _ _ _ _ . HEAT

._. ___ AIR MASS ____.. __l.A. T E ,. R M -A 5 S ( LBM) _ HUMIDITY
CONDENSATIOfL(LB MOL/S F T2)(BIU/S FT2 R)_ , _( LBM) VAPOR--ATMOS--LIQUID POOL .10TAL

1 O. . O. O. 'O. O. 6.000000-01 O O. O.

3 3 a36920*O3 2.67464D+01 O. O. 2.67464D+C1 2.089600-01 O. 3. O.
_TRATION= 0. )COMP. 3 LEAKAGE OuitLOW- MASS = 4.99460+01 LBM/HR ENERGY BTU /HR 6 94880+Q3.JNOR?4Ala 6.94E #= <

1

STEP AND NET MASS TOSSES LBM STEP VAPOR = 9.6042D-06 STEP AIR = 1.37780-03 NET VAPOR = 1.01010+00 NE 's 1.4490D+02
IDIAL NET CONI AINMEt4T LOSS TO ATMOSPHERE IS O AIR (LBM)* 1.449003D+02 WATER VAPOR (LSM)* 1.0100710+O0

'

4.500000E+01 MIN 2.700000E+03 SEC - * * * * ** * * * * * ** * * *TIME = 7.500000E-01 HR =* * * * * * * * * * * * * * *

HEAT STRUCTURE 1 BETWEEN COMPARTMENTS O AND 3 NORIH WALL
10 LEFT COMP. ENO STEP BIU/HR STEP BTU TOTAL NET BTU TO RIQiT COMP. Eta, STEP BTU /HR STEP BTU YOTAL NET BTU

O VAPOR -1.033607D+03 -2.8711230-02 -7.194526D*02 3 VAPOR -3 300052D+03 -9.166869D-02 -t.990678D+03
9.245000E+0s F1.050000E+00 BTU /HR.FT. BULK TEMP2.OOOOOOE-OtBTU/HR.FT2.F FIRST MESH K = *LEFT FILM COLF..H =

9.4066490+01 F6.700000F-02 BTU /HR *T.F BULK TEMPRIQlT FILM CCEF ,.H = 4. 652386E -O s BTU /HR . F 12. F LAST MESH K = =

MESH POINT _ TEMPJRATURESjf }dEF T TD RIGHT-
8 533444D+Ot 8.502721D.01 8.4734560+01 8.4444380+01 8.415452D*01 8.386479D+01 8.377601D+01 8.3296160+01 8.308341D+01

8.295133D+01 8.2823310+01 8.2702930*0s 8.2593790*01 8.430021D+01 [

HEAT STRUCTURE _2 BE TWE EN ,COMPARTMENTL3 APA) O ROOF & CEILING
TO LEFT COMP. END $1EP BYU/HR -SIEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /NR STEP BYU TOTAL NET Biu

1 VAPOR -1.139231D+04 -3.164538D-01 -7.033195D+03 OLIQUID -4.2986000*63 -t.1940560-01 -3.2239490+03
0.406649E401 F3.500000E-02 BTU /HR.FT. Buty TEMP =LEFT FILM CDEF..H = .t.767584E-01 BTU /HR.FT2.F FIRST MESH K =

1.050000E+00 BTU /HR.FT.F BULK TEMP = 9,0000000+01 FRIQti FILM COEF .,H = ~~1.OOOOOOE+04 BTU /HR.FT2.F LAST MESH K =

5tESH PoiNi"TEMPliiATURES {d[IIFi'ioliidHT
8.667987D+01 8.1641920601 8.1269010601 8.207312D+01 8.2890380+01 8.3727400+01 8.458722D+01 8.546421D+01 8.6352790+01
8.7247400+01 8.769381D+Ot 8.8tS43sD+01 8.861572D+01 8.9077100+01 8.9538490+Of 8.999987D+Of

HEAT STRUCTURE 3 BETWE;N COMPARTMENTS O AND 3 FLODR
TO LEFT COMP. END SIEP Blu/HR STEP BIU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP Blu TOTAL NET BTU

OtIOUID -9.863845D+03 -2.739957D-01 -7.4053760+03 3 VAPOR -1.8967980+04 -5.268837D-01 -5 483411D+03
9.OOOOOOE+01_F

1.050000E+00 BTufH/HR.FT.F
R.FT. BULK TEMP

t E F T _ F.ll M_ _COE F H= 4.785000E-OtBlufftR FT2.F FIRJT_ MESH K ==
u 2

9.4066490+01 F1.050030E+OO BTU BULK TEMP4.577489E-Ot BTU /HR.FT2.F LAST MESH K = =RIQti FILM COEF- ..H =

MESH POINT TEMPERATURES (F ), LEFT TO RIGHT-
8.537t78D+01 8.492104D+On 8.4586370+01 8.476305D+0s

idAT 5IRUUi~ ORE 4 BETUlEN C6MPA5IMENTS 3 AND ~50061 WALL-
~

TO LEFT COMP. END STEP BIU/HR STEP BTU TOTAL NET Blu TO RIQ4T COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU
3 VAPOR -6.347844D+03'-1.763281D-01 -2.730748D+03 OLIOUID -2.321777D+03 -6.449374D-G2 -1.7025450603

9.406649E+01 F1.050000E+00 BYU/HR.FT. BULK TEMP5.175326E-01BTuptR FT2 F FIRST MESH K = =LEFT FILM COEF.,H =
2 2

1.OSOOOOE+00 BTU /HR.FT.F BULK TEMP 9.0000000*01 F4.430419E-01 BTU /HR.FT2.F LAST MESH K ==RIQ4T FILM COEF ..H =

MESH POINT TEMPERAIURES (F ). LEFT TO RIGHT
8.0635050+Of 8.022567D+01 8.064054D+0s 8.12232tD+0s 8.1830800+01 8.244125D+0i 8.3051470+O9 8.36593tD*Of 8.4261350*01

HEAT STRUCTURE 5 BETWEEN COMPARTMENT; O AND 3 WEST WAt.I.
TO LEFT COMP. END STEP BTU /HR . STEP BTU TOTAL NET BTU TO RIGHT COM.P . END STEP ETU/HR STEP BTU TOTAL NET BTU

OLluulD -2,518004D+03 -6.9944500-02 -1.846437D+03 3 VAPOR -6.8843390+03 -1.9123060-01 -2.961540D+033

~ ~~
1.050000E+00 BTU /HR.FT. BULK IEMP = 9.OOOOOOE+0* FLEFT FIs.M COEF. 4.430419E-01 BTU /HR.FT2.F FIRST MESH K =

RIdHi~iliiCOE V,H =.H = 5.175326E-Os BiU/HR.FT2.F LAST MESH K = 1.050000E+00 BTU /HR.FT.F BULK TEMP 9.4066490+0s F=

4
4
4

_
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M

I COf4ftMFI tf/028.30 APR I t. 1970. EG&G IDAM3 INC. CON T AI23sENT SYSTED PRESSURE-TEMPERATURE HISTORY PROGPAM PAGE C3
i COOPER NUCt.EER STATION CONTROL ROCM HEATUP ENALVSIS C9/12/14

I

COMP PR E SSUR E (PSIA) T EMP ERA TUR E (F) E N E R G V (BTU) CONVE RGE PtCE
NO. _ TOTAL STEAM ATMDS POOL ATMOS POOL TOTAL DE/E

t t.470000+01 .o. . 7.340000+01 7.34000D+OS 0. O. O. O
3 1.47001D+01 1.6304tD-Ot 9.58092D+01 9.580920+0V 3 906600+05 O. 3,9066C0+05 2.752450-06,

TRANSFER COEFFICIENTS
AIR MAS} W A 7 E R M A S.S t LBMJ HUMIDITY

i (~ IBM) V APOR -- A T MOS-L IQUI O POct TOTAL
- CONDENSATION ~ MASS HEST

lLB/S )" (LB MOL/S FT2)(BTU 75 FT2 R)
t O. O. O. O. O. 6.00000D-01 O. O. O.
3 3.821470+03 2.663660+01 O. O. 2.663660+01 1.94791D-01 O. O. O.

COMP. 3 LEAKAGE.. OUTFLOW- MASS = 2.183tD*01 t BM/tf4 . _ENERGT_ BTU /HR 3.04920+03 (NOdMALy__3;O492D+03 PENETRATION * _O. _j_=

STEP AND NET MASS LOSSES LBM STEP VAPOR = 4.19790-06 STEP AIR = 6.02210-O4 NET VAPOR = 1.19990+00 NET AIR = 1.60650+02
TOTAL NET CONIAINMENT TOSS TO ATMOSPHEPE IS O ATR(LBM)= 1.606523O+02 WATER VAPOR (LBM)= 1.1198750*CO

|
. .....7j 1.25060CE+00 5R = 7.500000E+01 MIN = 4.500000E+03 SEC =TIME =* * * * * * = * * * * * * = * * * * * * * *

i

' HEAT STRUCTURE 1 BETWEEN COMPARTMENTS O AND 3 NORTH WALL j'
_ID_LEFJ COMP. E M $J{P B]U/HR S{{P BTQ TO{AL_N[L Qlu TO RIGHT COMP. END STEP _ BTU /HR STEP BTU TOTAL NET BTU '

O VAPOR -1.133422D+03 -3.092001D-02 -1.258434D+O3 3 VAPOR -2.5926790+03 -7.201931D-02 -3 454380D*03,

LLFF FILM COEF..H = 2.OOOOOOE-01 BTU /HR.FT2.F FIRST MESH K =1 1.050000E+00 BTU /HR.FT. BULK TEMP = 9.302500E+01 F
1 RIGHT F ILM COEF ..H = 4.370682E-Ot BTU /HR.FT2.F LAST MESH K = 6. 700000E -02 S TU/HR. F T . F BULK TEMP 9.606003O+01 F=

_ MESH POINT . TEMPERAf tmES ,[F ), L EFT TO RIGHT
8.536204D+0s 8.503534D+01 8.473636D+01 8.444471D+01 8.415474D+01 8.3866060+01 8.3584?OO+01 8.333918D+01 8.325123O+01
8.398926D+01 8.473010D+0* 8.547603D+01 8.6229290+01 8.7892630+01

i

H2AT SIRUCTURE 2 BE TWE EN COMPARTMENTS 3 AND O ROOF & CEILING
IO' LIFT 50MP. END STEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

~

3 VAPOR '-1.0330860+04 -2.8696910-01 -1.2471460+04 04.100111 -4.2986010+03 -1.194056D-01 -5.3732500+03
1 EFT FILM COEF..H 4.758942E-OtBTU/HR.FT2.F FIRST MESH K = 3.500000E-02 BTU /HR.FT. BULK TEMP = 9. 60boux -w . 2

*

RIGli FILM..COEF ,,H.=._(t.OOOOOOE+04_ BTU /HR.FT2.F LAST MESH K * *.050000E+ R BTU /HR.FT.F ButK TEMP 9.0000000+01 F=
MESH POINT TEMPERATURES F ). LEFT TO RIGHT

|
8.9349580+01 8.4425070+01 8.3855220+01 8.429988D+01 8.4756780+01 8.523224D+0* 8.572941D+01 8.624313O+01 8.676827D+01 |
8.729962D+01 8.7639680+0s 8.8154870+01 8.861576D+01 8.907711D+01 8.9538490+01 8.9999870+0t

,

5(AI3TR'UCTURE 3 B[IW[ W UUMPARTMiNTS O AND 3 FLOUR
80 LEFT COMP. EfJD SIEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT Cotte. EPO STEP BTU /HR STEP BTU TOTAL NET BTU

OtIOUID -9.7807780+03 -2.716884D-01 -1.2320690+O4 3 VAPOR -2.2737560+04 -6.3159690-08 -t.604387D*04
1 E F T F I L M COE F H= 4.785000E-01 BTU /HR1fT2J __FIRST_ MESH ,K 1.050000E +OG _MTU/HR . F T BULK TEMP _ =. 9.OOOOOOE*01 F__=u
RIGil FILM COEF ..H = 4,780308E-Os BIU/HR.FT2.F LAST MESH K 1.050000E+00 BTU /HR.FT.F BULK TEMP= 9.606003D+01 F=

MESH POINT T E MPE R AT URES ( F ) . LEFT TO RIGHT
8.541076D+01 8.501218D+01 8.48727tD+O9 8.538085D+Of

'HE15'SIUIETUAE 4 fifT'WiE ICNtPARTMENTS 3 Ato O SOU T H W A t t.
TO LEFT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COttP. END STEP BTU /HR STEP BTU TOTAL NET BTU

3 VAPOR -7.071853D*O3 -1.9644000-01 -6.1153140+03 Ot IOUID -2.371092D+03 -6.5863650-02 -2.877377D+03'

tEFT FItM COEF;,H_ =._S. 3064745:01 BTU]HR FT2.F._ FIRST. MESH _K 1.050000E_+00 BTU /HR.FT._, BULK _ TEMP = 9 606003E+01 F_=
1

2RIGtt F I L M COE F .H= 4.528986E-Os BTU /HR.FT2.F LAST MESH K 1.050000E+OO BTU /HR.FT.F BULK TEMP= 9.0000000+01 F=
MESH POINT TEMPERATURES (F ), LEFT TO RIGHT

8,146647D+Os 8.058712D+01 8.074005D+01 8.124356D+01 8.1834090+01 8.244143D+Of 8.305065D+Of 8.3658390+01 8.42670tD+01
*

e

i 14E AT3TRUCTOR TBElWiiN C6MPIRhtENTS O Ato 3 WESM AL L
TO LEFT CCMP. EPO ST EP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP Blu TOTAL NET BTU

OLIOUID -2 57t4870+03 -7.143018D-02 -3.120562D+03 3 VAPOR -7.6695370+03 -2.130423D-Os -6.632156D+03tEFT FILM COEF. 4.528986E-OtBTU/HR.FT2 F FIRST MESH K =
illGiT F ILM COEF',H =Q i T E 0647 M i Sid7HR.FT2.F LAST MESH K

~ ~ 1.050000E+00 BTU /HR.FT.
1.050000E+OO BTU /HRTFTTF~ BULK TEMP = 9.OOOOOOE+01 FBOL'K-TEMP T ~9.6 50030+0 If

~

=

4
4
A
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CONTEMPT-LT/028.30 APR i t. 1978 EG&G IDAHO INC.
CONTAlidtENT SYSTEM PRESSURE-TEMPERATURE HISTORT PROGRAM PAGE 90COOPER HUCtEAR STATION CONTROL ROOM HEATUP ANALYSIS 89/12/t4

LEFT FILM COEF..H * 2.OOOOOOE-018TUTHR.FT2.F F 1RST stESH K = 1.05000CE +00 BTU /HR. F T . BULK TEMP =RIGHT fit M COEF .H 9.340000E+0* F ~

4.199513E-Of BTU /HR.FT2.F LAST MESH K
=

6.700000E-02 BTU /HR.FT.F But K TEMP
=

MESH POINT TEMPERATURES (F). LEF T TO RIGHT = 9 7 tot 7'D+0? F
8.535676D+01 8.504537D+Of 8.473943O+0s 8.4445560*01 8.4155540*01 8.386967D+0* 8.3600500*01 8~3397a7D*Of 8.340554D+018.460304D+01 8.5802630+01 8.7005800+01 8.821404D+01 8.9824200<-01

HEAT STRUCTURE 2 BE TWEEN COMPARTMENTS 3 AND 0 ROOF & CEILING
_TO LEFT COMP. END STEP.8TU/HR STEP BTU TOTAL NET BTU TO RIQ'T COMP.

END STE P BTU /HR__ _ STE P. BTU _ TOTM . NE T B TU
t

3 VAPOR -9.4394690+03 -2.6220830-01 -1.6587760+O4 OLIQUID -4.2985950+03 -1.1940540-01 -7.164333D+03
'

LEFT FitM COEF..H = 4. 75 4 463E -O tB TU/HR . F T2. F FIRST MESH K = 3.500000E-02 BTU /HR.FT. BULK TEMPRIGHT FILM COEF ..H = 1.OOOOOOE+04 BYU/HR.FT2.F LAST MESH K 9 710172E+01 F=

1.050000E+00 STU/HR.F T .F ButK TEMP=
ME SH POINT. T E MPE RA TURE S _ ( F ), L E F T TD RIGif 9.0000000+01 F=

9.0964490+01 8.637921D+01 8.574324D+Of 8.593361D+0* 8.613453O+01 8.6351520+09 8.6587390+Of 8 . 68 3 7 790 +01 8.709833D+0*8.736460D+01 8.771106D+0* 8.etS63tD+01 8.8615900+01 8.9077120+01 8.9538490+01 8.9999570+01
HEAT STRUCTURE 3 BETWEEN COMPARTMENTS O AND 3 F LOOR1D l_ EFT COMP. E ND S T E P B TU/HR STEP BIU TOTAL NET STU TO RIGif COMP. END STEP BTii/HR STEP STU TOTAL NET BYUOLIOUID -9.629601D+03 -2.6748910-01 -1.6367160+04 3 WAPOR -2.4473490+04 -6.7981770-01 -2.590254D+04LEFT FILM COEF..H 4.785000E-Ot8TU/HR.FT2.F FIRST MESH K =

=

1.050000E+00 BTU /HR.FT. BULK T E MPRIGli , F It M COE F._ .H =_4;86404tE.201.. BTU /HR.FT2.F LAjT MESH K 9.OOOOVOE *0 9 F=

1.050000E*OO 8TufHR.FT.F=

MESH POINT TEs#PERATURES TF). LEFT TO RIGiT _ ButK__ Tete? 9.710172D+0t_(=

8.548t69D+01 8.593474D+01 8.5736780+0? 8.5805tOD+01
_

HEAT STRUCTURE 4 BE TWEEN COMPARTMENTS 3 AND 0 SOUTH Walt. 9"TFi U G OMP. ENO 5fiV8TU7HR STEP BTU TOTAL NE T B TU 10 R W 47 COMP. E ND S T E P B TU/HR STEP BTU TOTAL NET BTU

~

3 VAPOR -7. 37503 tD+03 -2.0486 t70-01 -9.129702D+03 Ot!OUID -2.400433D+03 -6.6678670-02 -3.87tSO2D+034. E F T FILM COEF..H 5.356894E-OtBTU/HR.FT2.F FIRST MESH K *
=

t .050000E +00 B T U/HR. F T . 8:>t n T E MPRIGHT_FItM_CDEF _ _ , . n__4 59039tE-Ot_ BTU /HR.FT2.F LAST MESH k 9.710172E*01 F=

1. 050000E +00 BTUfHRET,F
BUL K _T E MP_f _9 OODOOCO.*O f

=

MESH POINT TEM %RATURL5 (F ). EEFT TD RIGHT Ft
8.202576%.~,s 8.0919t'O+01 8.066944D+09 8.1280980+01 8.1842630-01 8.244281D*01 8.305055D+09 8.3659410+01 8.4273700*01 '

;

HEAT STRUCTURE ~S BE TWE E N COMPART MENTS O AND 3 WEST WALL.T OT 5 F T i'OMP E ND 51E V 87U7HR STEP BTU TOT At. NE T btu TO RIGHT COMP. END STEP BTU /HR STEP BYU TOTAL NET BYU

~
-

OLIQUID ~2.60330eD+03 -7.2314050-02 -4.198705D+03 3 VAPOR -7.9S83390+03 -2.2217580-01 -9 9013080+03LEFT FitM COEF..H 4.59Q9tE-OtBTU/HR.FT2.F FIRST MESH K =
=

1.050000E+00 BTU /HR.FT. ButK T E asp
RIGHT.FItM_COEF._ . .H = _5. 3%89sE -O s BTUfHR . F T2. F LAST MESH K 9.CorOOOE +0? F !

=

1.050000E+00 BTUfMR FT.F BULK TEMP *=

MESH POINT TEMPERA TURES (F ). L EF T TO RIQii 9.7 tot 72D+Ot_F _ _ _ 'm

8.4273700+01 8.36594tD+01 8.305055D+01 8.24428tD+01 8.1842630+01 8.1280980+01 8.086944D+01 8.0919:40*01 8.202576D+01
|

~ HEAT SIEUCTURE 6 tie TWEEN Cong'ARTMENTS 3 AND 0 EAST wAt L
TO TEff COMP END STIP EiiUNet STEP BTU TOTAttdT51u TD RIQiT COsmP . ENO STEP BTU /HR STEP BTU TOTAL NET STU

~
-

i3 VAPOR -2.628742D+03 -7.3020890-02 -5.2018180+03 OLIOUID -7.47837tD+02 -2.0773250-02 -1.19838T0+03LEFT F I L M COE F . .H = 4.293026E-01 BTU /HR FT2.F F IRS T ME S+1 K = s . 700000E -02 BTU /HR FT. But. K TEMPRIGHT { It M ,.COE F . . _ ,H = _3.9398 t SE-01. BTU /HR . F T2. F EAST MESH K 9.7 tot 72E+0* F=

6. 700000E -02 B TU/HR. F T . F BUtK TEneP * 9.000000D+01 F
=

MESH POINT T E MPE RA T URE S ( F ) . LEFT TO RI(dtT
8.9328090+0s 8.749446D+01 8.5950730*01 8.441203O+01 8.2876890+01 8.134385D+01 8.126562D+0t 8.13973?D+0* 8.1595360+018.1809890+01 8.202778D+01 8.224615D+01 8.2464300+O1 8.2682120-01 8.372792D+01 8.477374D+0* 8.58196tD*01 8.686555D+018.7590260+0*

;

SUMMARY OF HEAT TRANSFER TO COMPARTMENTS BY HEAT STRUCTURES - UNITS ARE BTU
! COMP. STEP-L10UID S T E P- VAPOR NET-LIQUID NET-VAPORj O O. -5.7899390-09 O. -3.453292D+O4

1 O. O. O. O.
2 O. O. O. O.i 3 O. -1.503744D+00 O. -7.1173580+04

| 4 0. O. O. O. |

u
4
4 _ _ . _ .
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Luut t MP I -t 1/ 024.30 APRIL 1978, th&G IDAMJ INC_ CONI AINMt.NI SYSTEM PRESSURE-1EMPERATURE MISTORt Pu~% RAM PAG 4; D1

COOPER tsCLEAR STATION CONTROL ROOM HEATUP. ANALYSIS C9/12ff4.

; Cor4? PR E55URE. (PSIA) TEMP ER A TURE (F) E N E'R G V (BTU) CONVERGENCE

total STEAM __ ATMOS POOL ATMDS POOL TOTAL DE/E'

NO.
. t.##0000+Ot O. 7.340000+O1 7.340000+0t G. O. O. O.

i t

3 1.470010+01 1.630420-01 9.71033O+01. 9.71033O+01 3.906060+05 O. 3.906060+05 2.76166D-06
TRANSFER COEFFICIENTS.

AIR M4SS w A T E R M A S S ( t BM )_ HUMtOITY CONDENSATION MASS HEAT

4 LEM) VAkUk M TMOS--L 6U10 POOL TOTAL
~

(LB/M (tB seOt/S FTI)(BTU /S FT2 R)
~

t O. O. O O. O. 6.000000-O3 O. O. O.

3 3 812200+03 '2.657470+09 O. O. 2.657470+09 1.87232D-01 O. O. O.3

J . COMP._. _"I LEAKAGE OUTFtOw- M4%S2_ t.49610+01 LBM/HR _ ENERGY _ BTU /MR .=__2:0944D+03 (NDRMAL= . 2.09440!O3 PENETRATION =_ _O. __L.
! SIEP AND NET MASS LtrSES LBM S*EP VAPOR = 2.87700-06 STEP AIR = 4.1272D-04 NET WAPOR= 1.18180*00 NET AIR = 1.6954D+02

TOTAL NET CONI AINMENT LOSS 10 ATMOSPHERE IS O AIR (LBM)= 1.6953760+02 WATER WAPOR(LBM)= 1.18 8t3D+OO

* **************.

1.050000E+02 MIN = 6.3OOOOOE+03 SEC *TIME = 1.750000E+00 HR =j . ..... . . . . . . . . .

!
; HEAT STRUCTURE 1 BElwfEN COMPARTMENTS O AND 3 NOR T H W Att

TO_LEFT COMP E ND_ ST E P . BTU /HR STEP BTU TOTAL NET JTU TO RIQ4T COMP. END STEP BTU /HR _ _ STEP _ BTU TOTAL NET BTU. _ ,_
! O WAPOR -1.174156D+03 -3.2615390-02 -t.8302650+03 3 WAPOR -2.1654570+03 -6.0151820-02 -4.6331300+O

9.347500E*Of Ft.050000E+OO BTU /HR FT. BULK TEMP *LEfT F1tM COEF..H = 2 OOOOOOE-OtBTU/HR.172.F FIRST e4ESH K *'
9.7278150+01 F

RIG 4T FitM COEF .H= 4.172822E-01 BiU/HR.F i2.F LAST MESH K = 6.700000E-02 BTU /HR.FT.F BULK TEMP =

5 50. POINT TEMP,_ERAIURES (F) d EFT 10_RIQ4T _ .

_

f 8.539tS70+Of 8.5047660+0t n.474022D+O9 8.444582D+01 8.415583O+0s 8.387080D+08 8.3604890+Ot 8.349141D+01 8.3436050+Ot

8.4705060+01 8.5976050+01 8.725039D+01 8.8529440+01 9.Ot33130+0s

HE AT STRUCTURL 2 BETWEEN COnePARTMENTS _3 Ate _O ROOF & CEILING
i 10 LEFT COMP. Ets STEP B1U/HR STEP BTU TOTAL NET btu 10 RIG 4T Cont"). END STEP BVU/HR STEP BTU TOTAL NET BTU4

3 VAPOR -9.273462D+O3 -2_575414D-Of -1.736735D+04 OLIQUID -4.29859tD+03 -1.1940530-01 -7.5225490*03
9.7278tSE*01 F3.500000E-02 BTU /HR.FT. BULK ILMP *(EFI FILM COEFu.H = 4. 753704 E -01B T U/HR . F T 2. F FIRST MESH K =

9 0000000+01 F= $ 050000E +00 B TU/HR . F T . F BUt M TEMP =

,
RIGHT.FItM COEF_ di =._t.OOOOOOE+04 BTU /HR.FT2.F LAST MESH K 1

MESH POINT TEMPERATURES {F ). LEFT TO RIGHTi

9.124920D+01 8.673277D+01 8.6086810+01 8.62314CD+01 8.633622D+Of 8.65566tD+01 8.674532D+01 8.6948150+01 8.716086D+01

8.737918D+08 8.779414D+01 8.8tS677D+01 8.861595D+01 8.9077120+0s 8.9538490+01 8.999987D+01

HEAT SIRUCTURE 3 BE TWEEN COMPARTMENTS O AND 3 F L OOR'

10 tEFT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COMP. EPO STEP BTU /HR STEP BTU TOTAL NET BTU:

j OLIUU2D -9.590464D+03 -2.6640200-01 -1.716801D+04 3 VAPOR -2.4751930*O4 -6.4755240-05 -2.795373O+044

_

9.OOOOOOE+01_FtEFT.FitM COEF.,H = 4.785000E-O tBTU/HR .F T2.F_F IRST MESH _ K. = 1.050000E*OO BTU /HR.FT. BULK T E 9=P =
a 9.7278150+01 F1.050000E+00 BTU /HR.FT.F BULK I EstPRIGil FILM COEF ..H = 4.876966E-Ot Biti/HR.FT2.F LAST MESH K ==
,

] MESH POINT TE MPE R At uRES ( F ). LEFT TO RIQif
' 8.550005D+01 8.5163250+01 8.519008D+01 8.5883290+01

HEAT STRUCTURE 4 BE TWEEN COMPARTMENTS 3 AND 0 south WALL
: TO LEFT COMP. END SIEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COMP. EPO STEP BTU /HR STEP BTU TOTAL NET BTU
< 3 WAPOR -7.422056D+03 -2.0616800-01 -9.746272D+03 OLloulD -2.4069100+03 -6.6836360-02 -4.071775D+03

t.0500 N +00_ BTU /HR Fi BULK _ TEMP.= 9.727815E+O8 F5.364469E-OtBTU/HR_FY2 1 ,._FIRST_ MESH __.K =
| .tEFT tItM COtF H =
4 RIQti FILM COEF ..H = 4.602440E-OS BTU /HR.FT2.F LAST MESH K = .1.050000E+00 BTU /HR.FT.F BULK TEMP = 9.0000000+01 Fu

I MESH POINT T EMPE RA TURE S ( F ) . LEFT TO RIGHT
I 8.2127490+O8 8.098588D+01 8.0899940+01 8.1290e6D+01 8.184522D+01 8.244334D+01 8.305065D+01 8.3659780*O1 8.4275190+01

Mfif 5TituciURE TBihfiN CDe4PI5IME515 O AND 3 WE5T watt
- - ~

10 LEFT COMP. END STEP BTU /HR STEP BTU TOTAL NET STU 70 RIGHT COMP. ENO STEP BTU /HR STEP BTU TOTAL NET BTU
OLIQUID -2.609465D+03 -7.2485100-02 -4.4159050+03 3 VAPOR -8.0493380+03 -2.2359250-01 -1.0569990+O4

1.050NOE +00 B TU/HR . F T . BULK TEMP = 9.OOOOOOE+01 Fi LEFT FitM COEF .it = 4.602440E-OtBTU/HR.F12.F FIRST MESH K =
C t278550 Of Fi1.050000E+00 Biti/HRTii .F But'KfEMP'RIGii~ihMlOEF ..H = E N MtG9 6 I~iliU3 3IFT2.F LAST MESH K ==
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CD's T E MP T - L T /023. 30 CFRIL 1973 EG&G IDAHO INC. CONTAINMENT SYSTER PRESSURE-1EMPERSTURE HISTORY PRCGRAM PGGE ?5

COOPtR n>CtEAR STATION CONTROL ROOM HEATUP ANALYSIS
89/92/t4.

~

__
.__.,_

COMP PR ESSURE (PSIA) TEMPER 4 TURE (F) E N E R G V (BTUT CONvf RGENCE

NU. TotAt STEAM ATMOS POOt ATMOS POOL TOTAL DE/E

t 9.47000D+01 O. 7.34GOOO+01 7.34000D+01 O. O O O.

3 1.47001D+01 1.63043D-01 9.760900+01 9_760900+01 3.905860*05 O. 3.905860+05 2.763t3D-06
TRaNSF E R COEF F TCIENTS

.

W A T E R M A 5 5 { _t E M ) ... M.NI qty CONDENSATION .. . M A SS _ . . _ ,
HEAT

( LBM) VAPOR--ATMOS--LIQUID POOL TOTAL 4tB/S) (LS Mot /S F T2)(BTU /5 F T2 R)_ ,_AIR MASS

t O- O. O. O. O. 6.00000t> O f C. O. O.

3 3.808620+03 2.655060+OT O. O. 2.655060+0* t.843600 't O. O. O.

COMP. 3 L E * KAGE OUT F L Ow- MASS = 1.3012D+01 TEM /HR j NERGr_ BTU /HR__* 1 823tD=O3 {NOR'AL=__t_82310+03 PENETRATION O. J_
STE P APO NE T MASS I DSSE S 4 SM STEP VAPOR = 2.50210-06 STEP AIQ* 3.58930-04 NET VAPOR = 1 %QO*OO ed T AIR * t 73000+02

TUTAL NE T CONT AINNE NT LOSS TD ATMGSPHERE IS O AIRtLBM)= 1.7299850+02 WATER W APOR(t BM)* . 2059390+00

. . y_; _. __ .,_ . 7
_

_

,,,7 . g.. . , , , , ,

HE A T STRUCTURE 1 SE T WE E N COMP AR TMENTS O AND 3 NORTH WAtL
10 t. E F T COMP. E ND S T E P B TU/HR STEP BTU TOT AL PE T BTU TO RIGHT COMP. END Sif* . BTU /HR STEP BTU TOTAL NET Btu

O VAPOW -1.204554D+03 -3.3459800-02 -2.127605D+O3 3 VAPOR -2.08297tD+03 -5.6471600-02 -5 1570650+03
9. 3 7COOOE *01 F1.050000E*00 BTU /HR /T. ButK TEMP =

t.E F T FltM COEf..H = 2 OOOOOOE-OtBTU/HR.FT2.F f IRST MESH K *
6. 700000E -02 O TU/tf . . F T . F EutM T E ast = 9 7761660+09 F4.105365E-Of BTU /HR . F T2. F LAST MESH K =RIGHT F It u CUE F .H =

MESH POI NT _ T E MPE RA Tt.*RE S ( F ) mtEFT TO RIG 4T
d 5401600*Of 8.505497J+0* 8.4742960+O1 8.4446830*01 8.4857040+01 8.3875*60*Of 8.362025D+0t 8.345464D+01 8.3525750+Of

8.4978840401 8.E4336tD+Of 8.789tt4D+01 8.9352i3O+O1 9.0943560+01

HE A R S T RUC itsWE 2 BE T wE E N COMP A R T ME NT S -3 AND O ROOF & CEmaING
.

TO TEFT COMP .T-~E NO STE P B TU/HR ~ STEP BTU TOTAL tee T B T U- ''TO'RIGAT coa 6 Ees 3 TEE BTU /HR STEP BYU TOTAL PE T BTU~
~

3 VAPOR -8.rS3242D+03 -2.4425740-01 -1 96246tD+04 OLIQUID 4.298569D*03 -1.1940470-01 -8.59T1940*03
9.776166E*Ot F3.500000E-02 BTt/HR FT. ButK T E MP =

LEFT T18M COEf..H = 4. 75 t625E -O t B TU/te . F T 2. F FIRST MESH K =
T . 050000E +00 B N/HR; F T . F BULK TEMP _=__9.0000000+0t F_.__RIGHI F I L M COE F . _ _ ,H = _.1 OOOOOOE + 04_B T U/HR ; F 12, F LAST MESM K =

MEsts POlteT T E MFE R A T URE S ( F ) . LEFT TO RIGHT
_

9 . 2041 *BCs +O t 8.772J8.00+Ot 8.705266D+01 8 7069390+O1 8.7095390+01 0.7t3554J+O1 8.7192390*Ot 8.72G217D+Ot 8.734tC60+O1

8.742523O+01 8.772492D+01 8.815R57D+01 8.8616190+01 8.9077150+01 8.9538490+01 8.9999870+0*

HEAT STRUCTURE 3 BE TWE EN COMPARTMENTS O AND 3 F t OOR
TO ttFT COMP. END STEP Blu/NR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BTU TOT At. NET BTU

Ot IOUID -9.456843D+03 -2.626903D-Ot -1.9549410*04 3 VAPOR -2.548894D+04 -7.0802620-01 -3.4236680*04
9.OOUOOOE+0* F_

_F__
_

l
1.050000E *00 BTU /HR F T . _ _BUtK_ T EMP =

1 eft F I t M COE F . H =. .. 4.785000E-OtBTU/HR.FT2.F FIRST ME SH K =
9.7761660+011.050000E +00 B TU/HR . F T . F ButM TEMP =

4.9tOS25E-Ot btu /HR.FT2.F LAST MESH K = lRicHI F it M cot f .H =

MESH POINT T E MPE R A TURE S ( F ) . (FFT TO RIGHT
8.5 % 2750*01 8.525527D+01 8.534972D+01 8.690768D+01

HEAT STRUCTURE 4 BE T wE E N COMPAR T MENTS 3 AND O SOUTH WALL
30 ttiT COMP. END STEP BTU /PR STEP BTU TOTAL NET BYU TO RTG4T COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

3 VAPOR -7.544253D+03 -2.095624D-01 -1.1617600+04 OLIQUID -2. 422 7760+03 -6. 7299320-02 - 4 . 675397D+03
9J 76tb6t+01 F_1.050000E+00 BTU /HR_FT ButK. TEMP *

5 . 39 3816E -O f f1T U[HR ._F T 2. F _F I R ST_ St{ M K =
t t F T __{ It M COE F H = 9. OOwnOO +0 e F1.050000E+00 BTU /HR.FT.F EUtu TEMP =u

4. 63814 7E -O s BTUfHR .F T2. F LAST MESH K =

RIG 4T FILM COEF .H =

MESH POINT T E MPE RA TURES ( F ). LEFT TO RIGHT
8.241690(.s*01 8 1984760+0t 8.099414D+Of 8.1325170*01 8.t855090+01 e.244562D+Of e.305s220+0* 8.3661200*01 8.42799tD+0*

HEAT'STRUCIURE ~ 5 BE T WE E N10MP AR T ME Ni5TAND 33E5Y WAtL
-- -- . _ - _ .

TO LEFT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

OLIQUID -2.6275400*03 -7.2987190-C2 -5.070542D+03 3 VAPOR -8.18t864D+03 -2.2727380-01 -1.2539480+04
9 COOOUOE+01 F1. 050000E +00 B T U/HR . F T . BULK T E MP =

4.638147E-OtBTU/HR.FT2.F FIRST MESH K =

R I G58 d i t M CDE i ,H 5. 383816E -O s BTU /HR . F T 2. F LAST MESH KtEFT F It M COE F . = 9.776166D*01 F1.050000E+00 BTU /HR.FT.F But K TEMP ==
.H =

I
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CONTEMPT-LT/028.30 APRIL 1978 EG% 1DAHD INC.
CONTAINMENT Sv5 TEM PRESSURE-TEMPERATURE HISTORf PROGRAM PAGE 95COOPER NUCLEAJt STATION CONTROL ROOM HEATUP ANALYSIS 89/12/14. r

LEFT F I LM COEF . .H 2.OOOOOOE-OtBTE7HR.FT2.F F IE5illSii K =
=

1.050000E+00 Td u~THR . F T . BOLT TiMP 3.3 MODUl+01 F. RIG 6T FItM COEF .H = 4.069486E-Ot BTU /HR.FT2.F LAST MESH K
=

6.700000E-02 BTU /HR.FT.F BULK TEMP-= 9.805197D+01 F1 =

MESH POINI TEMPERATURES (F ). LEFT TO RIGHT
I3 8.541787D+01 8.5060250+01 8.4745090+01 8.444773D+01 8.415816D+01 8.387892D+01 8.3632200+01 8.3405t50*09 8.35937tD+01| 8.513851D+Os .8.6694810+01 8.8253580+Os 8.98tS74D+01 9.14029tD+01

HE A T STRUCTURE 2 BETWEEN COMPARTMENTS 3 AND O ROOF 4 CE1 LING
.

TO LEFT COMP. END STEP BTU /HR $TEP BTU TOTAL NET BTU TO RIG 4T COMP. END STEP BTU /HR STEP BTU TOTAt. NET BTU
I

3 VAPOR <-8.497083D+03 -2.360308D-Ot -2.10652tD+04 OL10UID -4.298545D+03 -1.1940400-01 -9.38362tD+03 !

1

LEFT FILM CDEF..H'= 4.750377E-OtBTU/HR.FT2.F FIRST MESH K * 3.500000E-02 BTU /HR.FT. But K T E MPRIGe f F IL M COE F ..H = 9.805197E+0* F i=
1.OOOOOOE+O4 BTU /HR.FT2.F LAST MESH K =- 1.050000E+00 BTU /HR.FT.F BULK TEMP-MgH POINT TEMPERATURES _(F), LEF T TO RIGHT 9.0000000+01 F l

=

9.2522700+01 8.833240D+O6 8.7645260*01 8.7584150 01 8.753171D+01 8.7492540+01 8.7469050+Of 8.745773O+01 8.745504D+Of |8.74574tD+01 8.773339D+Of 8.8160150+01 8.8.61642D+Of 8.9077180+01 8.9538490+O8 8.9999870+Ut
HEAT STRUCTURE 3 BETWEEN COMPARTMENTS _,0 AND 3 FLOOR
TO LEFT COMP. END STEP BTU /HR STEP Biu TOTAL NET BTU TO RIGif COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

<

OLIOulD -9.3553770+03 -2.5987t80-01 -2.119723D+04 3 VAPOR -2.5984460+04 -7.9976180-01 -3.852074D+04LEFT FitM COEF..H = 4.785000E-OtBTU/HR.FT2.F FIRST MESH K = 1.050000E +00 B TU/HR . F T . BULK TEMPR TWI.. F IL M COE F_ .H,*_4.929330E-Ot BTUfHR.FT2.F LAST MESH K 9.OOOOOOE*Of F=

1.050000E*OO BTU /HR.FT.F BULK TEMP
=

MESt POINI TEMPERATURES (FI. LEFT TO RICHT 9.8051970+0* F=

8.5610360+08 8.532132D+01 8.5455600+01 8.625002D+01,

HEAT STRUCTURE 4 BETtfEEN COMPAQTMENTS
t

~ ^3 AND 0 SOUTH WALL
'OTEiT COMP! ~iND' STEP'BiU/HR- ST5P Blu ~iUTAL~ NET'8TO TO RIGHT COMP. E ND S T E P B T UTHR STEP BTU TOTAL NET BTU3 VAPOR -7.6126870+03 -2.114634D-01 -1.2880810+04 0L1001D -2.4253800+03 -6.7371660-02 -5.0794060+03

'

LEFT FILM COEF..H = 5 394419E-OtBTU/HR.FT2.F FIRST MESH K = 1.050000E +OO BTU /HR.F T . BULK T E MP 9.805197E+01 FRIGtT fItM COEF . ,tt
=

4.645659E-Ot BTU /HR.FT2 F LAST MESH K=

1.O5OOOOE+OO BTU /HR.FT.F BULK TEMP
=

M55fEDINT~T E MP[RATURE SlF 135 p i~ioliGHT 9.0000000+01 F*

8.259845D+01 8.131562D*O4 8.5061550+01 8.1351760+01
8.1863500+01 8.244782D*01 8.3051900+Of 8.366240D+01 8.428302D+0S

HEAT STRUCTURE 5 BE TWEEN COMPARTMENTS O AND~T TAL'N$T'STUT6Tidti CdMP I lt F SilF BTU /UR STEP BTU TOTAL NET BTU

~ 3 WEST WALL
IO'LEit COMP I END'51EP'BIU/HR~~~STE fBIU

OLIOUID -2.630363D+03 -7.306564D-02 -5.508699D+03 3 VAPOR -8.25608tD+03 -2.2933540-01 -t.3969440*O4L EF T F ILM COEF . .H = 4.645659E-Ot8TU/HR.FT2.F FIRST MESH K = 1.050000E+00 STU/HR.FT. BULK TEMP =RIGIT _ F ILM COE F ,H_= 5.394419E-Of BTU /HR.FT2.F LAST MESH K 9.OOOOOOE+Of F
1.OSOOOOE +00 S t u/HR . F T . F BULK TE MP

=

MESH POINT TEMPERATURES (F). LEFT TO RIGHT 9. 805_t 9 7_Of o t F=

8.428302W 91 8.3662400+01 8.3051900+01 8.244782D+01 8.t863500+09 8.1351760+01 8.1061550+01 8.131562D+O1 8.2598450+01
HEAT STRUCTJRE 6 BETWEEN COMPARTMENTS 3 AND 0 EAST WALL

'ID lift' COMP!~Etd STEP Blu/HR STEP BTU TDIAL NET BTU TO RIGti COMP. END STEP BTU 7HR STEP BTU TOTAL NET BTU3 VAPOR .-2.351727D+03 -6.5325900-02 -6.439625D+03 OLIOUID -7.504t290+02 -2.0844810-02 -1.573597D+03(EFT FILM COEF..H = '4.tF0947E-OtBTU/HR.FT2.F FIRST MESH K = 6.700000E-02 BTU /HR.FT. BULK TEMPRIGei,(ItM.COEF. . d4 = _, 4. OO904 7E-O f BTU /HR,FT2.F LAST MESH A 9.80519TE+01 F=

MESH POINT TEMPERATURES (Fl. LEFT TO RIGHT 6.700000E-02 BTUfMR.FT.F BULK TEMP
=

9.0000000+0* F=

9.0893970+O4 8.9085050+O1 8.719005D+O1 8.5298420+01 8.340923O+01 8.152154D60s 8.125272D+01 8.142893O+Of 8.1604480+018.181207D+0i 8.2028190+01 8.224614D+01 8.2464310+01 8.26828ED+Of 8.373S68D+0s 8.47885tD+01 8.5841390+01 8.689434D+0t8.762372D+OS
; 50MntAR Y OF HEAT TRANSFER TO COMPARTMENTS BY HEAT STRUCTURES - UNITS ARE BTU
. COMP. STEP-LIQUID STEP-VAPOR NET-LIQUID NET-VAPOR*

O O. -5.7417810-01 O. -4.492140D+04
9 O. O. O. O.
2 O. O. O. O.
3 O. -1.516507D+OO O. -9.8365880+044 O. O. O. O.

_

4

_ _ _ _ _ _ _ _ _ .
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cutai t A 2 - t i wO 'sa as u gt TH8 E G8 '. IDa su LNG. 4. unl Alhect H8 SYST ER WLSSUML- itMPERATUWL eta 51ude PHubMCM
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C9/12/14.
CDGPi ti td>CL t t R SIATION CONTROL ROOM MIATUP t,NALYSIS

___ ._

CONVERGENCE

COMP PR L 55UR E (PSIA) TEMPERA T URF (F) E N E R G Y (BTU)

| _NO 10 T A t ST E A88 _ A reeOS POOL ATMOS POOL TOTAL DE/E
O.

' t 1.470000+Of O. 7,340000+01 7.340000+01 O. O. O.

3 1.4T0000+01 1.63043D-Ot 9.805360+01 9.805360+Of 3.90567D+05 O. 3.905670+05 2.76377D-06
TRANSFER COEFFICIENTS
MASS - HEAT

AIR MASS W _A T E R M A 5 5 ( LBM) HUMIDITV CONDE NS A T ION
~

880L/S F T 2 )fBTU/5 F Y2 R )~~

'(LB/S) ~ ~ ~ ~ ~ ~R8~
4 t tsu ) VAPOR--ATMOS -LIQUID POOL TO T At.

1 O. O. O. O. O. 6.000000-08 O. O. O.

3 3.805780+03 2.652S40+01 O. O. 2.65294D+O1 1.81893D-01 O. O. O.

1.6143D+03 (NORMAL = 1 6143O+03 PENE TRAT ION * O. _L
_ 1 IEAkAGE OUT F L OW , . MASS =__1.1513D!O f EUN/HR_ _ ENERGY BTU /HR

=

ST E P AND NET MASS LOSSES LEM STEP VAPOR = 2.21390-06 STEP AIR = 3.17590-O4 NET VAPOR = t.227tD+00 NET AIR = 1.76040*02COMP. _

10fAL NET CONT AINME NT LOSS TO ATMOSPHERE IS O AIR (LBM)*
1.760354D+02 WATER VAPOR (LBM)= 1.2271080+00

* * * * 4 * * * * * * * * * *
1.3'0000E+02 MIN = 8.100000E+03 SEC *52.250000E+00 HR =. . . .. . . . . . . . . . . TIME .

l

HEAT STRUCIURE 1 BETWEEN COMPARTMENTS O AND 3 NORTH WALLNET BTU TO RIG 4T COMP. EFQ STEP _ BTU /HR _ _ STEP BTU TOTAL NET BTU
_TO L E F T _ COMP . _ END ST EP BTU /HR __ _ST EP BTU _TCT AL 3 VAPOR - 1.9363800+03 -5. 3 Te 84 TD-02 -5.652597D.03

-1.213250D+0J -3.3 tot 37D-02 -2.4298260+03 9.177500E+09 F1.050000E+00 BTU /HR.FT. BULK TEMPO VAPOR =

LEFT FItM COEF..H = 2 OOW>OOE-018TU/HR FT2.F FIRST ME tet K = 9.818897D+01 F6.700000E-02 BTU /HR.FT.F BULK TEMP =
j

RIGIT FILM COEF ..H = 4.053877E-Of BTU /HR.FT2 F LAST MESH K =

8.5422740*0s 8.5062960*Of 8.474625D+01 8.4448250*01 8.415887D+01 8.388106D+Ot 8.3638650+0* 8.3500790+O1 8.3612090+O1 !
. MESH POINT TEMPERATURES (F ), L EF T TO RIGti

|

8.521253D+01 8.681441D+01 8.841861D+01 9.002601D+01 9.1612330+01

HEAT STRUCTURE 2 BE TWEEN COMPARTMENT $ 3 AND O ROOF & CEILING
TO tEff COMP [E ta) STEP' BTU /HR ~~~ STEP BTU TOTAL NET 810

TO RIG 4T COMP. END STEP BTulHR STEP BTC TOTAL NET BTU j

3 VAPOR -8.355937D+03 -2.3211000-01 -2.1767390+04 OLIQUID -4.298525D+O3 -1.1940350-Os -9 6718320+03
'

~

9. 818 tit 7 E +0 t F3.500000E-02 BTU /HR FT. ButK TEMP =

LEFT FitM CDEF..H = 4.749787E-018TU/HR.FT2.F FIRST MESH K = 9f o)OryyO.ot F1 050000E +00 B TU/HR . F T . F ButM TEMP =

RIGil F f t M COE F. At_ = 1 OOOOOOQO4_8 T U/HR . F T 2. F LAST My9t K =

MESH POINT TE MPERATURES (F }. LEF T TO RIG 4T
9.2750870+0* 8.8629tOO+Of 8.792704D+01 8.782908D*Of 8.773952D+01 8.7662790+01 8.7601260+08 8.7551550+0* 85 . 751022D +01

8.747384D+Ot 8.7737990+01 8.8161070+01 8.8616560*01 8.9077190*01 8.9538490+01 8.999987D+Of

liEAT STRUCTURf78tTwf EN'iOMP ARTinEsis O AMD 3 FIOOR
TO LEFI COMP. ENO ST EP BTU /HR STEP BTU TOTAL NET STU TO RIGiT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

OLIQUID -9.3012780+03 -2.5836910-01 -2.8894600+04 3 VAPOR -2.610511D+04 -7.2514090-01 -4.0688170+04
9 OOOOOCE+01 F1.050000E+00 BTU /HR FT. BUt x T E MP =

tEFT Film COEF.,H = 4.765000F-OtBTU/HR.FT2 F FIRST MESH K = 9.8188970+01 Ft .O'OOOCE +OO BTU /HR .F T .F BULK TEMP =
RIGli FILM COEF .H = 4.937844E-Ot BTU /HR.FT2.F LAST MESH K =

MESH POINT TEMPERAIURES (F). LEFT TO RIGHT
8.563574D*01 8.535557D+Of 8.550833D+0s 8.631932D+Of

HEAT STRUCTURE 4 BE T WE E N COMP ARTMENTS 3 AND 0 SOUTH Watt
TO 1 EFT COMP END STEP BTU /HR STEP BTU TOTAL NET BYU TO RIG 4T COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

3 VAPOR -7.6436260+03 -2.123228D-01 -1.351650D*04 OLIOUID -2.4267270+03 -6.7409080-02 -5.2815790+03
9.818897E+09 F1050000E+00 BTU /HR.FT. BULK TEMP =

5.399152E-O1 BTU /HR.FT2:F__ FIRST MESH , K = 9.0000000+01 F1.05COOOE+00 BTU /HR.FT.F BULK TEMPLEFT FILM COEF.d4 ==

RIGli FILM COEF .H = 4.649422E-Ot BTU /HR.FT2.F LAST MESH K =

MESit POINI T E MPE R A I URE S .( F ) . tEFT TO RIGti
8.268624D+0* 8.138042D+01 8.109626D+01 8.1366100+01 8.186828D+O1 8.2449150+01 8.305234D+01 8.3663060+01 8.428448D*Of

HE A T STRUCIURE 5 BETWEEN COMPARTMENTS O AND 3 WEST WALL
10 tEFT COMP. EtB SIEP Blu/HR STEP BTU TOTAL NET BTU TO RIGiT COMP. EtO STEP BTU /HR STEP BTU TOTAL NET BIU

3 VAPOR -8.2e9635D+03 -2.3026750-01 -1.4656860*04
-2.631824D+03 -7.310623D-02 -S.727957D+03 9 OOOOOOE+01 FTEMPOLIQUID

1.0500COE+00 BTU /HR.FT - But.K~~ BULK' TEMP'=~-9.818897D Ot~F~
~=

4.649422E-OtBTU/HR FT2 F FIRST MESH K = A
1.050000E+OO BTU /HR.FT FtFFT FItM COEF.,H =

RIGil' F IL M' COE F 'RH7 ' ' 5!399152E;Os BTU /HR.F T 2.F LAST MESH K *

(3
4 %

^%.
~ ,

/
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89/12/14.
COOPET NUCLEAR STATION CONTROL RDOM HEOTUP ANoLYSIS

9.OOOOOOE*Of F1.050000f+00 BTU /HR.F1. ButK 1EMP =

4.785000E-01 BTU /HR.FT2.F FIRST MESH M =
1.050000E+OO BTU /HR.FT.F BULK lEMP'* 9.8691000+0t Flifi75iUDEC.H =

4.966996E-01 BTU /HR.FT2.F LAST MESH K =

RIGHT F11M CUEF ..H =

MESH Po t tJ r T E MPE R ATURE S ( F ) . LEFT TO RIGHT
_ _. 8.a5746}50+01_8;5499490+Q1_ 8 J71763O+Qt_ 8J 58 8QD+Qt

__

.

HEAT STRUCTURE 4 BE iwE E N COMPAR TMf tJTS 3 AND O SOUTH WALL
TO LEFT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BTU TOTist NET 81U

-2.4322800+03 -6.7563320-02 -6.0914080+03
3 VAPOR -7.749204D+03 -2.1525500-01 -1.608272D+04 Ot;IQUID 9.869100E+01 F

5.414979E-018TU/HR.FT2 F FIRST MESH x= 1.050000E+OO BTU /*4R.FT. ButK TEMP =

9.0000000+01 F1.050000E+OO BTU /H2.FT.F BULK TEMP =LEFI FitM COEF,,tt =

RIGHT FitM CUEF ,H = 4.664477E-01 BTU /HR.FT2.F .LAST MESH K =

.._.8 Jo2OOBDros 8 1G3485D+0*_ 8 1240'38D + 01
8.142995D+01 8.149131D+01 8.2456200+01 8.305486DtQ1 8.3666Q20 Qt 8.4289890+0tMESH POINT T EMPER AtuRES (F ), LEFT 10 RIQti 2

2a

14 EAT STRUCTURE 5 BETWEfti COMPARTMENTS O AfdD 3 WEST W At t.
10 LEFT COMP. END STEP BIU/HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP Blu TOTAL NET BTU

OLIOUID -2.6378460+0327 J273510-Q2 -6.6062290+03
3 VAPOR -8.404136D+03 -2.334481D-01 -1.744197D+04

9.OOOOOOE+O1 F1.050GOOE+00 BTU /HR.FT. BULK TEMP =
LEFT FitM CDEF..H = 4.664477E-OtSTU/HR.FT2.F FIRST MESH K = 9.8691000+01 F
RIG 1T F itM CDFF ..H = 5.414979E-01 BTU /HR.FT2.F LAST MESH K = 1.050000E+00 BTU /HR.FT.F BULK TEMP =

MLSH POIN1 IEMPERATURES IF). LEFT TO RIGHT
8 4289890+01 8.366602D+01 8.005486D*01 8.2456200+01 8.189131D #1 J.142995D+01 8.1240380+O1 8.10J4850+01 8.3020080+01

HEAT STRUCTURE G BETWEEN COMPARTMENTS 3 AND O EAS! WALL
10 L E F I COMP. END SIEP Blu/HR STEP BIU TOTAL NET STU 10 RIGHT COMP. END STEP BTU /HR STEP BYU TOTAL NET 810

2 . 22 4 2OGD + 03_- 6 .1783580 - 02 .7 39056'70+03 Ot! QUID _-7.1805860*C2 -2.0779410-02 -1.8857110*O39.869100E+01 F
LEFT FILM COEF..H = 4.110462E-01810/Hd.FT2.t FIRST MESH K= 6.700000E-02 BTU /HR.FT. BULM TEMP2 =
.

3 VAPOR _ _ .2 9.0000000+01 F6.700000E-02 BTU /HR .F T .F BULK TEMP =

4.031302E-01 BTU /HR.FT2.F LASI MESH K =

RIGli FILM COLF ..H =

9.182152D+01 9.0011960+01 8.792056D+01 8.5831690+01 8.3744680+01 8.1658860+01 8.1432480+01 8.1463950+01 8.1616810+0ME SH POINT TEMPERATURES (F). LEFT TO RIGHT

8.18tSC80+01 8.2029060*01 8.224631D+01 S.246454D*01 8.268382D+01 8.374141D+01 8.4799020*01 8.5856660+01 8.6914360+0*

8.7E4425D+01
1 rat 4 STER 10 COMPARTMENTS 8Y HEAT STRUCTURES - UNITS ARE BTUSUMMARY OF HEAT

_ COMP . _,, S T [ P 31.QU I D STEP-VAPOR NET-LIQUID NET-VAPOR

O O. -5.668566D-01 0 .. -5.348072D+04
1 O. O. O. O.

2 O. O. O. O.

3 O. -1.5233940+00 O. -1 211082D+OS

4 O. O. O. O.,

COMP PR FSSUR E (PSIA) T EMPERA TURE (F) E N E R G Y (BTU) CONVERGE NCE

t40 . IOTAL STEAM AIMOS POOL ATMOS POOL TOTAL DE/E,

t 1.470000+01 O. 7.340000+01 7.34000D+01 O. O. O. O.

3 t,47001D+01 1.630440-01 9.869260+01 9.86926D+01 3.90541D+05 O. 3.9054tD+05 2.763790-06
TRAt4SFER COEFFICtfNTS

A T E R M A _ $ __ S Lt BM) HUMID _ITY CONDENSATIot!__ _ MASS _ .. .. HEAT

( Leu) VAPOR--ATMOS--L1 QUID POOL TOTAL (LB/S) (LB MOL/S FT2)(BTU /S F T2 R). _ .A I R MS L ___ _ _ . J
1 0. O. O. O. O. 6.000000-01 O. O. O.

3 3.80143D+03 2.649900+01 O. O. 2.649900+01 1.783980-01 O. O. O.

1.35530203 { NORMA L = . ._1. 3553D+03 PE NE i R A T_ I Ot!=
0 L_.

COMP. 3 tEAKAGE outflow- MASS = 9 J5500+0QJBM/HR ENERGY BTU /HR_ =

STE P AND NET MASS L OSSES t BM STEP Vf 90R=
1.8566D-06 STEP AIR = 2.6634D-04 NET VAPOR = 1.25750+00 NET AIR = 1.80390+02

TOIAL NEI CONTAINMENT LOSS TO ATMOSPHERE IS O AIR (LBM)=
1.803924D+02 WATER VAPDR(L8M)= t.257480D+00

- * * * * + + + * * * * * * *9.600000E*03 SEC *t.600000E+02 MIN =
TIME = 2.666667E+00 ftR =r . 7; ; 7. . . . * * * *

HEAL %IkUCIURE t BETWEEN COMPARTMENTS O AND 3 NORTH WALL
END SIEP BTU [HR STEP BTU TOTAL NET Blu TO RIGHT COMP. END STEP _. BTU /HR STEP BTU TOTAL NET BTU

3 VAPOR -1.8303500+03 -5.084312D-02 -6.435372D+031D t 6 i COMP _
J VAPOK -1.228123D+03 -3.4114510-02 -2.9384330+03

4
4 _.s
A'

*
+

_

.
ki

___- _ _ _ _ _ _
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CONTEMPT-tT/028.30 APRIL 1978. EGSG IDAHO INC. CONT AINMENT SYSTEM PRESSURE-TEMPE RATURE HISTORY PROGRAM PAGE 110

COOFER NUCLEAR S T A T i oN CON ROL ROOM HE A T UP s ?uly S I S 89/12/14.

1.050000E+00 BTU /HR.FT. BULK TEMP = 9.397500E+01 F2.OOOOOOE-OlBTU/HR.FT2.F FIRST MESH K =LEFT FILM COEF.,H =
9.9632760+01 F6.700000E-02 BTU /HR.FT.F BULK TEMP =3.970747E-Ot BTU /HR.FT2.F LAST MESH K =RIQtt FILM COtF .H *

ME5H POINT TEMPERATURES (F). LEFT TD RIGHT
8.545802D+01 8.508531D+01 8.475737D+01 8.445444D+01 8.4167690+01 8.390476D+01 8.3700000+01 8.3631090+01 8.382465D+01

8.569931D+01 8.7575000+01 8.945225D+01 9.133158D+01 9.292805D+01

HEAT STRUCTURE 2 BElWEEN COMPARTMENTS 3 AND O ROOF & CEILING
TO_tEFT COMP._ END. STEP BTU /HR STEP _ BTU _ TOTAL NET BTU TO_R._I GHT COMP.. FND JTEP BTU /HR. STEP. BTU TOTAt. NET BTU _ ._,

3 VAPOR -1.388283O+03 -2.0523060-01 -2.6999900+O4 OLIQUID -4.2981560+03 -1.1939320-01 -1.233742D+04
9.913276E+09 F3.500000E-02 BTU /HR.FT. BUtK TEMP *4.745729E-OtBTU/HR.FT2.F FIRST MESH K =LEFT F I+ M COEF..H =

9.0000000+01 F1.05000CL+00 BTU /HR.FT.F BULK TEMP =
RIGHT fte * COEF .H = 1.OOOOOOE+04 BTU /HR.FT2.F LAST MESH K *

_ ME SH 51 M MPE R A TU9E S ( F ), LEFT TO RIGHT
9 2 wot 9.06tO71D+01 8.987145D+01 8.952255D+01 8.9180100+01 8.884753D+01 8.852677D+01 B.8215290+01 8.791053O+01
8 :D+09 8.778285D+01 8.897175D+01 8.861856D+0? 8.9077500+0s 8.953853O+01 8.9999870+01

f tE A T STRUCTURE 3 eETWEEN COMPARTMENTS O AND 3 FtoOR
TO LEFT COMP. END STEP B TU/liR STEP B10 TOTAL NET BTU TO RIGHT COMP. END STEP Biu7UR S T E P B'TU 70iAL NET BTU j

OLIQUID -8.902423D+03 -2.445121D-01 -2.793507D+04 3 VAPOR -2.7324800+04 -7.590217D-01 -5.852724D+O4
'

9.OOOOOOE+01 F1.050000E+OO BTU /HR.FT. BULK TEMP =4.785000E-01 BTU /HR.FT2.F FIRST MESH K =tEFT FILM COEF.,H =
9.913276D+01 F1.050000E+OO BTUjHR.FT.F BUtK TEMPRI Gtti F it M COEF __H =, 4.989862E-01 BTU /HR.FT2.F LAST MESH V ==

MESH POINT 1 E MPERATURES ( F ). LEFT TO RIGHT
8.56698tD+Of 8.5652380+O1 8.5924290+01 8.683305D+01

HEAT STRUCTURE 4 BETWEEN COMPARTMENTS 3 AND 0 SOUTH WALL
10 LEFT CDMP. END STEP BTU /HR STEP BTU TOT Al. NET BIU 10 RIGHT COMP. END S T E P B T U/HR STEP BTU TOTAL NET BTU

3 VAPOR -7.8314660+03 -2.3754060-01 -1.8680060+04 OLIQUID -2.4379090+03 -6.7719700-02 -6.903tO7D+03
9.913276E+01 F1.050UOOE+00 BTU /HR.FT. BULK T E MP =5.42689tE-OtBTU/HR.FT2.F FIRST MESH K =t[FT FFtM COEF.,H =

9.0000000+01 F1.050000E+00 BTU /HR.FT.F BULK TEMP =4.679476E-01 BTU /HR.FT2.F LAST MESH K =
RIGHT FILM _COEF. _,H =

MESH POINT TEMPERAIURES (F). LEFT TO RIGHT
8 333025D+On s 188123D+01 8.139062D+Ot 8.150301D*01 8.192061D+Of 8.246634D+01 8.305874D*01 8.3669490+01 8.429502D+01

HEAT STRUCTURE 5 BE TWEEN COMP ARTMENTS ~O AND 3 WEST Walt
TO iEET-COMP.~~~lNO~SiEE~ BTU /UR-~~~~5ifE 5TO TOTAL NET BTU TO RIGHT COMP. END STEP BTU /Hk STEP BTU TOTat NET BTU~

Ot!OUID -2.643952D+03 -7.3443100-02 -7.4865300+03 3 VAPOR -8.4933500+03 -2.3592630-01 -2.025882D+04
9.OOOOOOE+Os F1.050000E+00 BTU /HR.FT. BULK TEMP *

4 . 6794 76E -01B TU/ttR . F T 2. F FIRST MESH K =LEFT F IL M COEF . .H =
9.9132760+O1 F1.050000E+00 BTU /HR.FT.F BULK YEMP =

RIGHI.FitM COEF .....H L 542689tE-Ot_ BTU /HR.FT2.F LAST MESH K =
MESH POINT TEMPERATURES (F ). LEFT TO RIGHT

8.429502D+Os 8.3669490+01 8.305874D+01 8.246634D+01 8.192061D+01 8.150}OtD+01 8. t 39062D+01 8.1881230*01 8.333025D+0s
i

!

HEAT SikUCTURE 6 BETWEEN COMPARTMENIS 3 AND 0 EAST wall
~ U LEff- COMP I lhD STEP'!5TU/ifR-~~~~ TEP Blu TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU~

T

3 VAPOR -2.162095D+03 -6.0058240-02 -8.120051D+03 OLIOUID -7.47266tD+02 -2.0757390-02 -2 134912D+03
9.913276E+0* F6.700000E-02 BTU /H4.FT. BULK TEMP =4.079587E-01 BTU /HR.FT2.F FIRST MESH K =LEFT F IL M CUEF..H =

9.000000D+01 F6.700000E-02 BTUfHR.FT.F BULK TEMP =
RIGHT FILM COEF. ,,H = _4.04963tE-Qt_ BTU /HR.FT2.F LAST MESH K =

MESH POINI TEMPERAIURES (F). LEFT TO RIGHT
, 9.2404580+01 9.0587100+01 8.8378+2D+01 8.617122D+01 8.3965860+01 8.176152D401 8.1498220+01 8.1496450+01 8.1629820+01

l 8.182OO4D+01 8.203031D+01 8.2246670+01 8.246487D+01 8.268467D+01 8.3745200+01 8.480575D+0t 8.586633O+O: 8.692695D+01

8.7657400+01
SUMMARY OF HEAT TRANSFER TD COMPARTMENTS BY HEAT STRUCTURES - UNITS ARE BTU
COMP STEP-LIQUID STEP-VAPOR NET-LIQUID NET-VAPOR

O O. -5.6019150-01 O. -6.024363O+04

1_O . _O. O. O.
2 O. O. O. O.
3 O. -1.527483D+00 O. -1.39474tD+05
4 0. O. O. O.

. _ _ . _ _ _ _ _

W
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ton e t w T i e /Gz o . h A n ts :sm, t GM 1 D At o INC ; ww i t unud SYST Ett F6m.m 3 N wA HAe ht:.t w a Moe s AGE 111
COUPER MJCLEAR STATI04 CONIROL ROOM HEAlUP t.NALV515 09/12/14.

COMP PRE SSUR E (PSli' T EMPERA TURE (F) E N E R G V (BTU) COtdVERGENCE
f JO . YOTAL STEAM ATMOS PDOL ATMOS POOL. TOTAL dye

_

i 1.47000D+0i O. 7.340000+01 7.340000+01 O. O. O. O.
3 1.47001D+01 1.630440-01 9.91344D+01 9.91344D+01 3,90523D+05 O. 3.90523O+05 2.763290-06

TRANSFER COEFFICIENTS
AIR MASS hf A T E R M A S S ( LBM) Huse!DITV CONDENSATION MASS ~ HEAT ~

VAPOU Z ~intOS-LIOUID PD6L f6TAL
~

RB75) (LB MOL/S F T2 H Bi'OWFiN)~FI BMi- A
t O. O. O. O. O. 6.000000-01 O. O. O.
3 3.79842D+03 2.64781D+01 O. O. 2.6478tD+01 1.760250-01 O. O. O.

1.2015D+03 [NOgMAL% t.2O_t3D+03 PENETRATION = 0. )_COMP. .3 LEAKAGE DUTFLOW- MASS * 8.553tD+00 LBM/HR ENERGY BTU /HR =

$TEP AND NET MASS LOSSES LBM SIEP VAPOR = 1.64470-06 STEP AIR = 2.3594D-04 NET VAPOR. 1.2784D+00 NET AIR = 1.83400202 |
TOTAL NE T CONT AINMENT LOSS TO ATMOSPHERE IS O AIR (LBM)= 1.833985D+02 WATER VAPOR (LBM)= 1.2784350+00 1

1.800000E+02 MIN * 1.086UOOE+04 SEC ** *** * * * * * * * * * * * TIME = 3.OOOOOOE+00 HR * * * * ** * * * * * * * * *=

HEAT STRUCluRE t BETWEEN COMPARTMENTS O AND 3 NORTH WALL
TO LEFT COMP. ENU STEP BYU/HR $TEP_ B N _,JCIAL NET BTU TO PIGHT COMP. END_ STEP BTU /HR STEP B.TU_ TOTAL _NE_T_BYU

O VAPOR -t.2402070+03 -3.4450180-02 -3.349818D+03 3 VAPOR -1.7785280+03 -4.940361D-02 -7.0362160+03
1.050000E+OO BTU /HR.FT. BULK TEMP1 EFT FItM COEF..H = 2.000000E-OtBTU/HR.FT2.F FIRST MESH K = 9.400000E+01 F=

3.964276E-01 BTU /HR.FT2.F LAST MESH K 6.700000E-02 BTU /HR.FT.F BULK TEMP 9.923542D+01 FRIGii FILM COEF ..H == =

ME M PO!NT TEMPERATURES,(F), LEFT TO RIGHT
8.5462160+01 8.508814D+01 8.475897D+01 8.4455500+01 8.4tG925D+01 8.390852D+01 8.3708680+O1 8.3647690+0* 8.3849490*Of
8.574994D+01 8.765t390+01 8.9554330+08 9.145926D+08 ).3058380+09

HEAT STRUCTURE 2 BETWEEN COMPARTMENTS 3 AND O ROOF & Cai! LING
T O7 E T COMP.~[NU SI E P tit u/itR STEP BTU TOTAL NET btu T O RIGH f CGEP . END7 iiM' BTU /HR STEP BTU TOTAL NET BTU

3 VAPCR -7.286375D+03 -2.0239980-01 -2.7611320+04 OLIOUID -4.2980660+03 -1.1939070-01 -1.289560D+O4
3.500000E-02 BTU /HR.FT. BULK TEMP * 9.923542E+0t FLEFT FILM COEF..li = 4.745288E-OtBTU/HR.FT2.F FIRST MESH K =

_ t . OOOOOOE .+_O4_ B T U/{_tR FT2.F LAST MESH K 1.050000E+00 BTUfHR.FT.F BULK TEMP 9.0000000+01 FRIQii FitM COEF_.a.H = == m
MESH POINT TEMPERATURES (F). LEFT TO RIGHT

9.448891D*01 9.082394D+0i 9.0079980+01 8.9704550+01 8.933536D+01 8.897574D+Of 8.8627570+01 8.8288400+01 8.795577D+01
8.762720D+01 8.778936D+01 8.817352D+01 8.861893D+01 8.907757D+01 8.953854D+01 8.999987D+01

IiEAT STUUU URE 3 BETUEEN COMEARTMENTS O AND 3 F t DOR
TO LEFT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TD RIGHT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

OLIQUID -8.731323D+03 -2.4259260-01 -2.866574D+04 3 VAPOR -2.744401D+04 -7.623332D-01 -6.080932D*O4
.tFFT FItM COEF, & = A 785000E-OtBTUfHR.FT2.F _ FIRST MESH _ K.= 1.OSOOOOE*OO BTU /HR.FT. BULK TEMP 9.OOOOOOE+01 F'*

RIGHI FIEM COEF ..H = 4.994786E-01 BTU /HR.FI2.F t.AST MESH K = 1.050000E+00 BTU /HR.FT.F BULK TEMP 9.9235420+01 F=

MESH POINT TEMPERAIURES (F). LEFT TO RIGHT
8.590223D+Ot 8.569172D+01 8.597555D+01 8.6899250+01

HEAT STRUCTURE 4 BETWEEN COMPARTMENTS 3 AND O SOUTH WALL
TO LEFT' COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

3 VAPOR -7.8491050+03 -2.1803060-01 -1.9333420+04 OLIQUID -2.439308D+03 -6.7758550-02 -7.106324D+C3
1.OSOOOOE+OO BTU /_HR.FT. BULK TEMP5.429385E-OtBTU/HR FT2.F FIRST MESH K 9.923542E+01 FL E F T . F I L M_ COE F H = = =

u m
RIGHT F ILM COEF ..H = 4.683211E-Ot BTU 7HR.FT2.F LAST MESH K 1.050000E+OO BTU /HR.FT.F BULK TEMP 9.000000D+01 F==

MESH POINT T E MPE R A T URE S ( F ) . LEFT TO RIGtT
8.3404590+Os 8.194154D+01 8.142884D+01 8.152253D401 8.1928900+01 8.246940D+01 8.305995D+01 8.367044D+01 8.429625D+01

HEAT STRUCTURE .5 BETWEEN COMPARTMENTS O AND 3 WEST WALL
10 LEFT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU i

OLIQUID -2.6454690+03 -7.348523D-02 -7.706922D+03 3 VAPOR -8.5124800+03 -2.3645770-01 -2.096741D+04 !

4.6832ttE-01 BTU /HR.FY2.F FIRST MESH K = 1.050000E+OO BTU /HR.FT. BULK TEMP * 9.OOOOOOE+0i FLEFT F ILM COEF .M 6tIFllM Cod ,H
=

~

.H = 5.629385E-Oi BTO/HR.FT2.F LAST MESH K = 1.050000E+00 BTU /HR.FT.F BUL4 TEMP = 9.923542D+01 F I

4
O
k

' . ,

,

!
.
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COMTEMPT-LT/028.30 ' APRIL 1978 EG&G IDAKD INC. CONTD1hMENT SYSTER PRESSURE-TEMPEkA1URE HISTORv PROGRAM
PDGE 117

89/12/14.
COOPER NoctEAR STATION CONTROL ROOM HEATUP DNALYSIS

9.OdO66' UOi F1.050000E+00 BTU'/it G T. 63LK TiMP O=

4.785000E-Orelu/HR.FT2.F FIRST MESH K =

RIGHT FILM COEF ..H = 5.OttB68E-Of BTU /HR.FT2.F LAST MESH K = 1.050000E+00 BTU /HR.FT.F BULK TEMP = 9.96t9990+01 FLEFT FitM COEF..H =

MESH POINI T E MPER A TURES ( F ) . LEFT TO RIGHT
__8.6Q37190+0t 8.5852670+O1 P.6179050+01 8.713772D+Ot

HEAT STRUC10RE 4 BETWE E N COMPARTMENTS 3 AND O SOUTH WALL
TO LEFT COMP. E ND ST E P BT U/HR STEP BTU TOTAL NET BTU TO RIGHT COMP. END STEP BTU /HR STEP BT1 TOTAL NET BTU

3 VAPOR -7.9101420+03 -2.19726tD-Of -2.1960360+04 OLIQUID -2.428862D+03 -6. 74684 tD~)2 -7.917667D*O3
1. 050000E + 00 B T U7HR . F T . ButK TEMP 9.9&t999E+01 F=

5.437810E-OtBTU/HR.FT2.F FIRST MESH K =
1.050000E+00 BTU /HR.FT.F BULK TEMP r 9. OO(XiOOO *O f F1 EFT FitM COEF..H =

RIGHT FILM COEF .H = 4.666679E-Ot BTU /HR.FT2.F LAST MESH 4 =

MESH POINI TEMPERAIURES (F). LEFT TO RIGHT
,8;369Q780+01 8.217777D+Ot 8.1583460+O1 8.1605030+0i 8.196577D+O1 8.2483800+O1 8.306583O+0s 8.367453O+01 8.430060D+0t

HEAT SIRUCIORE 5 BEIWEEN COMPARIMENTS O AND 3 WESI WALL
TO LEFT COMP. END STEP btu /HR STEP BTU TOTAL NET BTU 70 RIGHT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

____OLIgulD ~2.6345400+03 -7 3170570-02 -8.5868360+03 3 VAPOR -8.51867$0+03_-2.38_29650-01 -2.3816360+04
9,000000E+Of F1.OSOOOOE+00 BYU/HR.F1. BULK TEMP =2

4.666679E-O btu /HR.FT2 F FIRST MESH K *IFT F lt M COEf..H 9.9619990+01 F=

1.050000E+00 BTU /HR.FT.F BULK TEMP =

5.4378 TOE-Ot BTU /HR.FT2.F LAST MESH K =
RIGHT FILM COEF .H =

MESH PDINI I E MPE RAIURE S ( F ), LEFT 10 RIGHI
.8 4300600+01 8,3674580+01 8.306583D+01 8.2483800+O1 8.19657/D+01 8.16O5030tO L8 J58346D+01_8J t 7777Dt.01_8 3G90780+01___

HEAI STRUCIORF G BETWEEN COMPARTMENTS 3 AND 0 FAST WALL
10 LEFT COMP. E ND S I E P B T U/HR STEP BTU TOTAL NET BYU TO RIGHT COMP. END STEP BTU /HR STEP BYU TOTAL NET BTU

3 VAPOR -2.stS4970+03 -5.8763830-02 -9.01:0620+03 OLIOUID -7.4073970+02 -2.0576110-02 -2.4450900+03
6.766 U65-02 BTU 7URIFi!~~5Uid'IEME =~ 57555559EIOIi-055387E-OtBTU/HR.Fi2Ti''~F5RSi'M5SH K =

LEFT F it M COE F . .H = 4 9.0000000+01 FG.700000E-02 BYU/HR.FT.F BULK TEMP *

4.031557E-Ot BTU /HR.FT2.F LAST MESH K =
RIGHT FILM COEF ..H ~

MESH POINT TEMPERAIURES (F ). LEFT TO RIGHT
_9.299754D+01 _9.116522D+O1 8.8842240+01 8.652093D+01 8.420088D+O1 8.188169D+01 8.1580920*01 8.154131D+0s 8.1649790+01

8.182754D*01 8.203275D+01 8.224747D+0! 8.246548D+01 8.2685780+01 8.374894D+01 8.4882100+01 8.5875290+01 8.6938490+0*

8.76G744D+01
SUMMARY OF HEAT 1RANSFER TO COMPARTMENTS BY HEAT STRUCTURES - UNITS ARE BT'l
C.OMP;._._S!!_ M gulO STEP-VAPOR NtT-LIQUID. NET-VAPOR

O O. -5.4918400-01 O. -6.856761D+04

1 O. O. O. G.

2 O. O. O. O.

, .

3 O ~1.531410D+00 O. -t.624175D+05
4 O. O. O. O.

COMP P RESSURE (PSIA) TEMPERA TURE (F) E N E R G V (BIU) CONVERGENCE

R _ _ _ IDIAt;__ STEAM AIMOS _ POOL ATMOS POOL. TOTAL _DEfE

1 1.470000+01 O. 7.340000+01 7.340000+01 O. O. O. O.

3 1.47001D+03 1.63045D-01 9.962160+01 9.96216D+01 3.90503D+05 O. 3.90503D+O5 2.762340-06
TRANSFER COEFFICIENIS

AIR MASS W A T E R M A 'S S ( LBM) HUMIDITY CONDENSATION MASS HEAT

TI idUID E05L T5fAL (LB/SI'~ ~~ (LB moi 7S F T2)(BTU'/S F T 2 R)
l~tEMh VAPOR--ATN6S L

1 O. O. O. O. O. 6.000000-01 O. O. O.

3 3.795t10+03 2.64550D+01 O. O. 2.645500+01 1.734500-01 O. O. O.

STEP AND NE T MASS LOSSES LBM STEP VAPOR = 1.4413D-06 STEP AIR = 2.0677D-04 NET VAPOR = 1.3015D+00 NET AIR = 1.867tD+02
___ ) ,1.05380+03 ( NORMAL = 1.05380+03 PENETRATION = 0.

COMP.. 3 LEAKAGE DUlftOW . MAS $= _. 7. 49560+OO_ t BM/HR _ . . E NE RGY _ BT U/HR
=

_

TOTAL NET CONI A I NME NT LOSS TO ATMOSPHERE IS O AIR (LBMl= t.867086D+02 WATER VAPOR (LBM)= 1.3015090+00

, , , , , , , , , , , , , , , ,
,

_ _ ;_ . 7_ _ , , , ,

HEAT StHUCluRE 1 BETWEEN COMPARTMENTS O AND 3 NORTH WALL
TO L EFT COMP. END STEP BTU /HR STEP BTU TDTAL NET BIO TO RIGHT COMP. END STEP BTU /HR STEP BTU TOTAL NET BTU

O VAPOR -1.219563D+03 -3.3876770-02 -3.8622390+03 3 VAPOR -1.739624D+03 -4.83229tD-02 -7.t68366D+03

4
4 m4 m
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NOS 2.7.1 ST=MAC. 89/12/14. 18.32.50.
POWER COMPUTING /990 - NOS 2.7.f.10.

_ . _ _ _ _ _ ..
..MDFK

LI28NEW18.14.43.NP110.11777.SclK.51MAC.
18 .14 . 4 3 . US E R .5#JKOO t . . NC .
18.44.43.ABSC. K.
18.14.43. CHARGE &42903, ADMIN.
18.14.46. CHARGE = N942903. PROJECT = ADMIN.
18.14.48.ZZZZZG1. _ _ _ _ _ _ _ _ _ . .

__

18.14.48. proct. SYSTEM PROLOGUE
18.14.48. COMMENT SY_ STEM PROLOG
18.14.48. NEWS (Af.
18.14.51. UITAB BUSY. AT 00021f.
18.14.51.CHEKEXP.
18.14.52. INQUIRY COMPLETE.
18.14.53. REVERT. BieJKOOO1 ZC2025
18.14.53. INFO. '

~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ '
ATTACHP.CNTMPTLT28...OALIB.18.14.53.

18.14.58. STOP
MAXIMUM EXECUTION FL.03520018.14.58.

O.085 CP SECONDS EXECUI!ON TIME.18.14.58.
18.14.58.8EGIN..CNTMPT.VER=JUL82.

_

_ . _ - _ . _ .

,,

18.14.58.*.* COPYRIGHT. 1989. POWER COMPUTING
REPROOUCTION PROHI8tTED _ _ . _ _ . . .__.COMPANY.18.14.58.*.*

UNLESS SPECIFICAl.LY AUTHORIZED BV
. . _ _ _ . . . _ _ _ .

19.14.58.*.*
18.14.58 *.* SEPARATE WRITING.

,,

18.f4.58.*.****************************************. __ _ ..__ _ _ _ _.
,, *

PCC Qil !BA 14.58 2.* *

18.14.58.*.* CNTEMPT-LT28
*

18.14.58.*.* . ._ _ - ..._ . .~.~. -..

18.i4.58.*.*.........................................,8.f4.58..
iE ~ii:58 5f
,8.,4,58...

orr.
................

18.14.58.* VOS DAYFILE OFF
~ ~ ~ ~ ~ ~

*

18.td.58.*******************
18.14.58.0F.ON.
18.14.58.******************* -

---
*

18.14.58.* JOB DAYFILE ON
18.f4.58.*******************.......................
,8.t4.58....................
18.14.58.*.* *

NOS2 VERSION JUL82
_ _ _ . _ _ .

18.14.58.*.* .

18.f4.58.*.****************************************
18.f4.58.*.*
18.14.58.0F.0FF.
18.t4.58.*******************
18.14.58.* 008 DAYFILE OFF

*

18.14.58.******************* ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ " - ~

18.15.03.0F.ON.
18.15.03.*******************
18.15.03.* 008 DAYFILE ON

*

98.,5.o3....................
18,15.03. ENDIF.HELPME.

18.15.03.ENO L 8ADVER.IFE.$YESS.EO.$NO$.OR.$YES$.EQ.$N$.OR.$YESS.EO.$0$.NOTELL.18.15.03.
18.15.03.ELSE.NOTELL.

COPYBR.NEWSFIL. OUTPUT.
18 .15. M r te r o r?Pri n pT c5 o WOROS18.15.03.

. . . ~ . . _ . _ . . _ _ ,

g .
- . . . - . _

e, e s.

_ _ _ _ _
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th us, bL I ' 314 M. t hn i !UN . It&tia - 61LL . ,..

18.15.03e*, CET THE'NONE TABLE
,

18.15.03. IFE.SNONES.EO.SNONES.CETUSERS. .m
*

13.15.03.RETURy, TAPE 15. ~

10.15.03.AITACHP.CTMP18LT23.JUL82.0.QALIO. . .

; 18.15.07. STOP
~~~,~~ ' ~ ~ . ~~~ ~ ~ ~ ~

? 18:15.07. ~035200 MAXIMUM EXECUTIDN FL.
18.15.07i 01114_CP__ SECONDS EXECUTIDN TIME.
18.15.07.ELSE.GETUSERS. .

18.15. 07. E NDI F . GE TUS E R S .
' "~ ""~ ~~~ ~~

c

18.15.07.*.****************************************
18.15.07.*.'GET THE APPLICATION PROGRAM

.18.15.07,*,'ATTACHP.CNiMPTLT28.JUL82.0.04 LIB.
*

,

18.15.07.*.****************************************
.

j. 18.15.07.ATTACHP.CNTMPTLT28.JUL82.0.OALIB.
-.

18.15.09. STOP |
18.15.09. 035200 MA X I mum E X ECU T ION F L . -

18.15.09. 0.085 CP SECONDS EXfCUTION TIME.:

18.15.09 REWIND. TAPE 15,
18.15.09. REDUCE, .
18.15.09.RFL.CM*360000.EC*1.
18.15.09.0F.ON.
18.15.09.*******************
18.15.09.* ' JOB DAYFILE ON *
18.15.09.*******************
18.15.09.LT28 ABS (INPUT. OUTPUT.PL=9999999
18 15.10.********************************)*******'

.

; 18.15.10.* CONTEMPT LT-28 FROM NCSC_{ARGONNEll*
18.15.10.* INCLUDES ENERGY INC. MODIFICATIONS *
18.15.10.* '70 FIX THE MK I'& MK II MODELS. ' *
18.15.10.* AND THE PRESSURE-FLASH MODEL, *

18.15 1Q.* (E.I.'IDENTS *PSFIX*+'PFLFIX*,_ASt *'
18.15.10.* IDENT.'PSPFL-Flx' IN THIS SDURCE). r*

~ ~'~~'~ ~~
! 18.15.10.* INCLUDES PLOTTING CAPABILITY VIA *'

18.15.10.* CALCOMP-PCCPOST (1 DENT 'UCCPLOT'). *

_18.15.10.* UCC INSTALLATION DATE- 14 JULY 82. *

18.15.10.* PCC RE-INSTALLATION ON NOS2- 18AU18.15.10.***********************************G89***** *

18.32.49. STOP
.

.-

18.32.49. 36QQQQ. FINAL _gXECUTION FL.
18.32.49. 943.318 CP SECONOS EXECUTION TIME. '-- - ~ ~ ~ '

.

18.32.49.DF.0FF.
18.32.19.*************s*****
18.32.49.* JOB DAYFILE OFF *

18.32.49.*******************
18.32.50.DF.ON. -

18.32.50.******************e
18.32.50.* dOB_DAYFILE ON *

18.32.50.*******************
18.32.50.*.* .

18.32.50.*.****************************************
18.32.50.*.* ;*

j 18.32-50.*.*- CONsEMPT-LT28 NURMAL TERMINATION. *
18.32.50.*.*

.
*

,

18.32.50.*.****************************************
18.32.50.*.*
18.32.50. REVERT.

- - - _ , . ~ . - ~
18.32.50 RFL(EC=277) . . _ - . _ _ ..

18.32.50.ENOUIRE.F.
18.32.50. ENOUIRY COMPLETE. .'

18.32.50.UEPF. O.155kUNT.. ;18.32.50.UEMS. 6.607KUNS.
18.32.50.UECP. 944.044 SECS.

, (3 18.32.50. SRU, 2OO4.747UNTS.
La 18.32.50.SOUT(*/OP=E)4

g
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