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21 I. PURPOSE

3 «

a The design basis for cooling the Aﬁxiliary Feedwater (AFW) B

s Pump Room, when the pump is in operation, uses an. Essential Air

3 Cooling Unit (ACU) and the Essential Chilled Water System

7 (ECWS) for cooling. In the event that either the ACU or ECWS

8 fails when the pump runs, the room temperature will rise .

9 rapidly. The purpose of this study is to determine the

o] transient air temperature for 24 hours in the motor driven AFW

11 B pump room for the following two cases:
12

13 A) AFW B pump operates at a design flow of 1010 gpm for 2

13 hours, and then operates at 500 gpm for 22 hours. Normal
. HVAC and essential HVAC are not available in this case.

6 B) AFW'B pump operates at design flow of 1010 gpm for 2 hours,

17 and then operates at 500 gpm for 22 hours. Essential HVAC

18 is not available. Normal HVAC is available in this case.

19

204 ¢ Standard room heat-up (RMHTUP) computer program, ME 204,

21} version Al, is used to study the room ambient air heat-up by

22 the equipment and other heat loads in the AFW B pump room.

23

24 The heat generated in the room is transferred to the room air,

23 stored in the room enclosure concrete (heat sink) and’

26 transferred to the air outside the room. Initially, the

27 transient temperature for.the AFW B room air is studied for a

28 time period of 24 hours without any HVAC. Secondly, the

29 transient temperature for this room is studied for a time

30 period of 24 hours, when normal HVAC is available.
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II.

DESIGN CRITERIA: i

This is a study of the effect of certain equipment failures
which are, strictly speaking, beyond the specific design basis
for the affected systems. The results will be used as input to
a probabilistic risk assessment evaluation done by others.

The system involved in this study are the Auxiliary Feedwater,
Auxiliary Building HVAC (Normal and Essential), and Essential
Chilled Water. Their design criteria are references 25, 26
and 27.
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2} III. STUDY ASSUMPTIONS:

4 1. AFW pump B operates at a design flow for 2 hours, and then

s operates at 500 gpm for 22 hours. For details, refer to

6 . Section I. of this study.

7

8 2. The initial temperature inside the AFW B pump room is 75°F. .
9 ‘This is based on the assumption that normal HVAC is

10 : available before the time period of this study.’

1 Temperature of 75°F is the typical normal temperature in

the AFW pump rooms and is based on the operating
experience. ’

12

13

Q 3. The initial temperature outside the AF'W B pump room is ’

6 75°F. This is based on the assumption that normal HVAC is
available before the time period of this study. The
initial temperature of 75°F is the typical normal
temperature in the close vicinity of the AFW pump rooms and
is based on the operating experience.

19
20

21

22 4. Essential HVAC is not available during the time period of
23 this study. 1In addition, normal HVAC is not available for
.Case A, These are the principal failures assumed at the
onset of this study as discussed in Section I. '

24
29

26

5. Initially, steady state temperature conditions exist in the
AFW B pump room and outside the pump room.

33
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6.

ke

The room is simplified as an enclosed space bounded by the
same thickness of walls, ceiling and floor. All of the
room walls actually are 3'-6" thick. In case of floor, no
credit is taken for the thickness being more than the wall
thickness of 3'-6". Due to the low heat load generated in
24 hours compared to the thermal capacity of the existing
walls to absorb the heat, the additional floor thickness
will not make any difference to the room ambient air
temperature.

The walls,'ceiling and floor are used as a heat sink. For
details, refer to Section VI.C of this study.

The heat generated within the room is considered as being
constant. This is due to the fact that more than 95% of

the heat load, as shown in figure 1, is from the electric
motors. For details refer to Sections VI.D and VII.A.l.cC
of this study.

No heat transfer is assumed to the room air from the AFW
fluid piping or the AFW pump. This is due to the fact thap
when the AFW B pump is running, the room temperature and
the AFW fluid temperature are approximately the same; the
amount of the heat transferred is insignificant.

e sw e
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1
2 10. When a wall is shared by two rooms, which may be heated at
3 the same time, half of the wall surface area will be
4 considered as a heat transmission pathway for each room.
5 AFW A and B pump rooms share a wall. Operation of only one
6 AFW B or AFW A pump is required. This study uses a worst
7 case scenario and assumes half of the wall as a heat sink
8 for each room.
9 B
1o 11. The dimensions of the AFW B pump rooms for all three units

are essentially identical. In addition, the electric

motors and pumps, equipment, lighting and piping sizes and

lengths are virtually the same for all of these rooms.

"’ This study is performed for AFW B pump room for Unit 1 and
is applicable to AFW B pump rooms for all three units.

12, Per assumption 4 above, the essential HVAC is not available
during the time period of this study. For a conservative
‘approach, ACU fan will be assumed running, without chilled
water through the essential coils. The heat load due to
this motor is minor as compared to the heat load from the
AFW B pump motor. An efficiency of 82% for the ACU fan
‘motor is assumed for calculation of room heat load. This

22
23

24
is a typical motor efficiency for 5 hp motors as shown in

reference 1, chapter 22, table 30, page 417.

25
26

27
13. The lighting load in the AFW B pump room is assumed to be 2

Watts/FTz. This is a typical lighting load for industrial
buildings as shown in the national electrical code 1987

28
29
30

31 handbook, reference 7.
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14. This study is performed for a time period of 24 hours. The
computer model can provide details for a maximum of 720
steps (Refer Section VI.D). Therefore, each step or time
increment is 2 minutes.

15. The room walls are required to be divided into a number of
layers for computation of temperature distribution in the
concrete walls by the computer model. The required input
for the thickness of the first layer and the multiplication
factor for thickness of other layers are selected as 0.01
ft (approx. 1/8") and 1.41 respectively. For details, see

. sections VI.A and B.
B

16. For' calculation of heat removed from the pump room for the
‘7 case of normal HVAC, the supply air temperature is assumed
'8 to be 62°F. Refer to references 23 and 4 for support of

-
-

10
11

12

ts this temperature.

20

21 17. For calculation of heat removed from the pump room for the
22 case of normal HVAC, the room average ambient temperature
23 is assumed to be 125°F. For support of this average

2; ambient temperature, see section VII.C, verification of

2s| average room ambient temperature. ’

26

27 18. Concrete has thg following properties:

28

29 A. Density 144 1bs/ft> (Ref 6)

30 B. Thermal conductiyity 0.54 (Ref 6)

lu C. Specific hear 0.2 btu/1b-°F (Ref 6)
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1
2 19. The net pump room volume is required as input to the .
3 computer model. For calculation of net room volume, the

volume of the HVAC equipment in the AFW B pump room is
insignificant and is neglected.

7 20. Comparing references 9 and 10, the Auxiliary Feedwater
fluid piping is virtually the same for the AFW A&B pump
rooms. Therefore, for calculation of net room volume, the

to AFW B piping volume used is the same as that of fluid

M piping volume for AFW A pump given in Reference 28.

12
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SUMMARY OF RESULTS:

The transient temperature summary for the AFW B pump room air

is shown below. For case A, the temperature values can be used
directly.

For cases B and C, having normal HVAC lowers the temperature
profile for the room air. It is apparent that the maximum '
difference between corresponding temperatures in Cases B and C
is < 1.5°F. As explained in Section VII.D, the average of the
results for cases B and C is felt to better estimate the
transient temperatqre profile when normal HVAC is operating.

No HVAC with only Normal HVAC

CASE A CASE B CASE C AVG B&C
Time Period Temp., °F Temp., °F Temp., °F Temp., °F
0 min 75 75 75 75
2 min 88.92 85.98 85.74 85.86
4 min 96.91 92.35 91.99 92.17
12 min 106.83 100.52 100.01 100,27
36 min 111,85 104.58 103.99 104.29
1 hr 114.67 =~ 106.82 106.18 106.50
2 hr 119.70 110.80 110.08 110.44
4 hr 126.72 116.35 115.51 115,93
6 hr 132.08 120.58 119.65 120,12
8 hr 136.60 124,14 123.14 123.64
12 hr 144.16 130.11 128.97 129.54
24 hr 161.25 143.58 142.15 142.87
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The room heat-up computer program, RMHTUP, pProgram number
ME 204, version Al, can be used to study the room ambient
air heat-up by the equipment heat or any other heat sources
in the room.

The temperature of room ambient air increases with time,
due to the heat released from the equipment and other
sources. The heat generated within the room is transferred
to the ambient room air, stored in the room enclosure
(walls, ceiling, and f£loor) and transferred to the air
outside the room. ‘

The room walls are divided into a number of layers with
incremental thicknesses for numerical computation by the
computer program, In this study, the value of imaginary
thickness of first layer of concrete wall is selected as
0.01 £t and the multiplication factor of imaginary
thickness of other layers is taken as 1.41. In other words,
.the first concrete layer thickness is 0.01 ft (approx.
1/8"), the second layer thickness is 0.0141 ft (approx.
3/16"), third layer 0.01 X (1.41)2 ft, etc.

The transient room temperature is determined from the heat

balance equation, which balances the heat generated within

the room and the heat transferred to the ambient room air,

stored in the room enclosure and transferred to the outside
air, as shown below:

REV | ORIGINATOR DATE CHECKER DATE REV | ORIGINATOR DATE CHECKER DATE . g
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VI. ROOM HEAT-UP COMPUTER MODEL
A. Model Description: (Ref 18)
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Qe0uzr = %M ATR + WALL + QOUTSIDE AIR

WHERE QEQUIP = Heat generated from equipment or any
other source in the room, BTU/HR

QAMB AIR = Heat transferred to the ambient room
air, BTU/HR

QWALL = Heat stored in the room walls: ceiling

and floor, BTU/ER
‘ QouTSIDE AIR = Heat transferred to the outside air,

{BTU/HR

The room ambient temperature and the wall temperature

distribution are calculated at fixed time intervals. 1In

addition, total heat stored in the ambient air and in the

concrete walls and heat transferred to the outside air are

provided for each time interval.
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B. Input Required for Computer Model:

The following information is required as input for
transient temperature study in the AFW B pump room:

Initial room ambient temperature, degrees F

Initial outside ambient temperature, degrees F

Equipment and other heat generated in the room, BTU/HR

Net room suxrface area, ft?

3

10

11

. Net room volume, ft
12

A Ul & W NN
L)

. Thickness of room enclosure, ft
s 7. Density of room enclosure material, 1bs/ft3
.5 8. Thermal conductivity of room enclosure material,
* BTU/HR~-ft-F ‘
9. Specific heat of room enclosure material, BTU/lb-F

17

'8 10, One pericd of time increment for calculation, min

11. Imaginary thickness of first layer of room enclosure,
ft

12, Multiplication factor of imaginary thickness of other

19
20
21
22 layers
23
243
25
26
27
28
29
30

31

32
33
35
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C. Assumptions for the Computer Model

1.

2.

Computer Model Limitations

1.

4,

Computer Model Output

The

output:

TAF
QAT
QST
QoT

.The room enclosure walls, ceiling and floor must be

The room is simplified as an enclosed space bounded by
the same thickness of walls, ceiling, and floors.

The gross room volume is corrected for the volume
occupied by piping and equipment.

The gross room surface area of the room enclosure %s
corrected for the area occupied by equipment. »
The enclosure walls, ceiling and floor are taken as a
heat sink.

considered as having the same thickness and of the
homogenous material.

The air temperatures outside the room must be
considered as being the same and remaining constant.
The heat generated within the room must be considered
as being constant. 'No heat generated outside the room
can be considered.

The program is limited to 720 time period calculations.

<

following information is provided in the computer model

= Final room air temperature at each period, Op
= Heat stored in the ambient air, BTU

= Total heat stored in the concrete, BTU

= Heat transferred to the gutside air, BTU
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21 VII. STUDY :

This study is performed for the following two cases:

6 A, AFW pump B operates at the design flow for 2 hours, and

? then operates at 500 gpm for 22 hours. Normal HVAC is

8 not available. : .
9 B. AFW pump B operates at the design flow for 2 hours,  and

10 then operates at 500 gpm for 22 hours. Normal HVAC is

" available. '

12

13 Essential HVAC is not available for either of the above
1d

‘ cases.,

16 - VII.A CASE A
17

'8 AFW PUMP B OPERATES AT THE DESIGN FLOW FOR 2 HOURS, AND THEN

OPERATES AT 500 gpm FOR 22 HOURS. NORMAL HVAC IS NOT
AVAILABLE,

19,
20
21

22 1. Heat Loads:

23 a. Electric Motors Heat Load:

24 This heat load consists of the heat generated by the

AFW B pump motor and ACU fan motor.

2s
26
27 1. AFW B Pump Electrical Motor Heat Load:
28

29 AFW B Pump design flow = 1010 gpm (REF 16)

Pump design flow BHP = 1066 hp (REF 16)
‘ Motor efficiency at full load = 95.0% (REF 20)

3o

BHP for flow of 500 gpm = 750 hp (REF 21)
Motor efficiency at 3/4 load = 95.1 (REF 20)

3

3s

36
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AFW pump B operates at design flow for 2 hours and
at 500 gpm for 22 hours. (Refer Section I).

Therefore, average BHP

24
776.33 hp

Average motor =(2 x 95) + (22 x95.1)
efficiency, 24

= 95,09%
The pump and the motor are inside the AFW B pump

room. The fluid is pumped to outside of the room.

Motor heat load = BHP X 2545 X (1-9)
4
(REF 1, note C, table 30, chap 22, page 417)
=776.33 X 2545 X (1 - 0.9509) BTU/HR
0.9509

= 102,019 BTU/HR
ii. ACU Fan Motor Heat Load:

The essential ACU fan may be running without
essential chilled water thru the essential
cooling coils (See Assumption 12)

ACU nameplate fan h.p. = 5 h.p. (REF 17)
Motor efficiency = 82% (See Assumption 12)

The motor and the driver are both in the AFW B
room and the air stays inside the room (i.e.
all the fan motor energy stays inside the
roomn) .

(2 x 1066) + (22 x 750) hp
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Heat gain from fan motor

= hp X 2545
% eff

5 X 2545
0.82

15,518 BTU/HR

Total motoxr heat load

b. Lighting Heat Loads:

room.

(Ref 11)

= 638.75 FT2

2

2 watts/FT° [Refer Assumption 13]

3.41 BTU/HR-watt

4356 BTU/HKR

= 35.0 X 18.25 FT

102,019 + 15,518
117,537 BTU/HR

2

From ref 1, chap 22, table 30, page 417,

AFW B pump room area = (35'-0") X (18'-3")

Typical lighting load for industrial buildings =

638.75 X 2 X 3.41 BTU/HKR

The heat load is due to the lighting in the AFW B pump

Room lighting load = (Room area, ftz) X (2 watts/ftz) X
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2] c. Total Heat Loads:
3 . . ‘ *
4 No heat transfer is assumed to the room air from the AFW fluiad
s piping or the AFW B pump casing (Refer Assumption. 9).
. . _
7 The following is the sum of the heat loads in the AFW B pump‘
8 room: “
9 .
10 . AFW B pump and ACU fan . .
1 electric motors heat load = 117,537 BTU/HR [See Sec. VII.A.1.a]
12 Lighting heat load = 4,356 BTU/HR [See Sec. VII.A.l.b]
13 ‘ ‘
. 3 Total AFW B pump room )
‘ Heat Load = 121,893 BTU/HR
16 . )
17
18
19.
20
21
22
23
24
23 ] )
26
27
28
29
Jo
31
®
hE}
33
36
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Net

2, AFW B Pump Room Surface Area & Volume:

a.

AFW B Pump Room Surface Area:

AFW-B pump room dimensions are, L, X WX H =
35'-0" X 18'-3" X 15'-6" (REF 11 & 12)
AFW A pump room has a common wall with AFW B pump room
(REF 13)
The surface area of the shared wall will be considered
50% for AFW B pump room, resulting in half of the wail
as a heat sink for this room (Refer to Assumption 10).
The dimension of the common wall are

(35'-0") x (15'-6") (REF 11 and 12)

"Therefore, the surface area for heat transfer is as
follows:

Wall surface area =
2 X(18'-3" X 15'-6") + (35'=0" X 15'-6") +
(35'=0" X 15'-6") = 1379.5 f£t2

2
Ceiling surface area = 35'-0" X 18'-3" = 638.75 ft2
Floor surface area = 35'-0" X 18'-3" = 2

638.75 £t
Total surface area

= 1379.5 + 638.75 + 638.75 = 2657 f£t2

Floor area occupied by the AFW B pump and motor set =
166 X 47 ft? = 54.18 ft2
12 12

[For dimensions, see REF 14]

surface area for heat transmission =
2657-54.18 = 2602.82 £t2, say 2603 f£t2
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4 12
= 21.83 f£t>
Coupling volume = T x(;g)z X
’ 4 12
Base plate volume = 166 X 6 X
12 12
Motor volume =T X (36\2 x 60
4 12 12
= 37.70 £t>

21.83 + 1,14 + 27.09 + 37.70 ft

(From REF 28 per Assumption 20)

AFW B pump room volume

insignificant and is neglected.

Net AFW B pump xroom volume

36

Piping Volume in the pump room =

b. AWF B Pump Room Volume: (Ref 14 and 15)
Pump volume = TV X (23)2:x 60 + T X (19)2 X 10
12

[
wm
It

S
~
1

Estimated pump and motor set volume
3

132.45 ft

(35'-0") X (18'-3") X (15'-6")
9901 ft

3

Volume for the HVAC equipment and the ECWS piping is
[Assumption 19]

9901 - 87.76 - 132.45
9680.79 £t>, say 9681 f£t3

4 12 12

1.14 £t3

27.09 ft

87.76 £t>

3

(Ref 11 & 12)

1
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1

2 3. Input Data: CASE A

\ .

4 The following input data for the computer model is used:

5 ‘ 1. Initial room ambient temp. = 75° F [Assumption 2]

6 2. Initial outside ambient temp. = 75° F [Assumption 3]

7 3. Equipment and other heat generated in the room = 121,893

8 BTU/HR [See Section VII.A.l.c] .

9 4. Net room surface area = 2603 FT2 [See Section VII.A.2]

1o 5. Net room volume = 9681 FT2 [See Section VII.A.2]

" 6. Thickness of room enclosure = 3.5 FT [Ref 11 and 12]

12 7. Density of room enclosure material = 144 LBS/FT3

'3 [Ref 6]

0“ 8. Thermal conductivity of room enclosure material =
15

. 0.54 BTU/HR-FT-°F [Ref 6]
9. Specific heat of room enclosure material = 0.2 BTU/LB-°F
[Ref 6]

10. One period of increment for calculation = 2 min

17
18
19 .
[Assumption 14]
20 R . v
11 Imaginary thickness of first layer of concrete enclosure =
0.01 FT [Assumption 15]
12. Multiplication factor of imaginary thickness of other

layers = 1.41 [Assumption 15]
24 : .

21

22
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26
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The transient temperature for the AFW B pump room air
obtained from the computer output, is shown in Figure 2.

The transient temperature output, Appendix A, shows that
without any HVAC, the calculated temperature in the pump
.room will be as follows:

Time Period

0
2

K

12
36

0w O N

12
24

min
min :
min'
min
min
hx
hr
hr
hr
hr
hx
hx

TemperatureoF
75
88.92
96.91

106.83
111.85
114.67
119.70
126.72
132.08
136.60
144.16
161.25
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4, Results: CASE A
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2 VII.B CASE B

3

4

5 AFW PUMP B OPERATES AT DESIGN FLOW FOR 2 HOURS, AND THEN

6 OPERATES AT 500 gpm FOR 22 HOURS. NORMAL HVAC IS AVAILABLE.

7

8 .

9 1. Net Heat Load: CASE B

Normal HVAC Qesign supply flow in AFW B pump room = 400 cfm
12 [Ref 23 & 24]- :
Normal HVAC air balance supply flow in AFW B pump room =

‘4 396 cfm [Ref 24, Page 15]
5 . Supply air temperature = 62°F [Refer Assumption 16]
Assume average room ambient temperature = 125°F (See

assumption 17)
18

" Using normal HVAC air balance supply flow,

Heat removed, gs = 1.08 X 396 X (125-62)BTU/KR
= 26,944 BTU/HR

20
21
22

23
Total Heat Load in AFW B pump room = 121,893 BTU [Refer

Sec. VII.A.l.c] 4

24

25

Net heat load in AFW B pump room = 121,893 - 26,944
= 94,949 BTU/HR

2. Input Data: CASE B
All input is the same as CASE A except item #3, Room heat
‘2 load, which is 94,949 BTU/HR.
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2 3. RESULTS: CASE B
3 . "
s The transient temperature for the AFW B room air, obtained
s from the computer output, is shown in Figure 3. The
. transient temperature output, Appendix B, shows that with
v only normal HVAC, the calculated temperatures in the pump
o room will be‘as follows:
9
. Time Period Temp. OF
1 0 min 75
12 2 min 85.98
'3 4 min 92.35
12 min 100.52
‘ 36 min 104.58
16 . * 1 hr 106.82
17 2 hr 110.80
18 4 hr 116.35
19 6 hr 120.58
20 8 hr 124,14
21 12 hr 130.11
22 24 hr 143.58

23
24
25
26
27
28
29
3o

31
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32
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VII.C CASE C: VERIFICATION OF THE AFW B PUMP ROOM TEMPERATURE:

AFW PUMP B OPERATES AT THE DESIGN FLOW FOR 2 HOURS, AND THEN
OPERATES AT 500 gpm FOR 22 HOURS. NORMAL HVAC IS AVAILABLE.

Average room temperature was assumed to be 125°F for Case B,
The computer output for the CASE B (Appendix B) shows that the
room temperature. is 130°F after 12 hours. It is apparent that
the average heat removed by the Normal HVAC is slightly under
estimated and that:the final temperature may be slightly over
estimated. To establish a lower limit, the Normal HVAC effect
was recalculated for 130°F.

1, Net‘Heat Load: CASE C
Using the methodology used in Case B, the heat removed by
Normal HVAC and the net heat load in the pump room are
recalculated, due to the temperature di%ference, with room
temperature 130°F and supply air temperature 62°F (same as
before).

Using normal HVAC air balance supply flow,

Heat removed, gs = 1.08 X 396 X (130 - 62)BTU/HR = 29,082
BTU/HR

Total Heat Load in AFW B pump room = 121,893 BTU/HR [Refer
Sec. VII.A.l.cl]

Net heat load in AFW B pump room = 121,893 - 29,082 =
92,811 BTU/HR




i
i
d
]
4
b
| :
.
|
i
Kl
1
1
i
! N
P
1
i
1
b,
i It
L]
i
‘\
I
oo
)
.
! .
|
h
{ “ -
[
J
i
S
i »
Lo
t
"
» I
.
[
.
g )y
I
v
|
s
)
u
i
N
|
3
h
i
.
i
Y
|




(. . C
CALCULATION SHEET .

PROJECT ANPP

(" supsect TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM

SHEET NO. °‘)C"

REV | ORIGINATOR DATE CHECKER DATE REV | ORIGINATOR DATE CHECKER DATE 2
. NI v-14¢| Gy |42 ]/\ Eé:
AN . /\ ‘ | ¥

. .

2 2. Input Data: CASE C

5 All input data for CASE C is the same as for CASE A except .

s for item #3, Room heat load, whlch is 92,811 BTU/HR.

H

¢ 3. Results: CASE C

, Using this heat load, computer quel is again run. The

. result of this computer run, Appendix C, is plotted on ° s

o Figure 3. It indicates that the temperature after 12 hours

‘o . is 129°F and the 24 hour'temperature is 142°F

1

12 The transient temperature for the AFW B pump room air,

3 obtained from the computer output, is shown in Figure 3.

' The transient temperature output, Appendix C, shows that, ‘
‘ with Normal HVAC, the calculated temperature in the pump :

16 . room will be as follows.

17

18

19 Time Period Temp. OF

20 0 min 75

21 . 2 min 85.74

22 4 min 91.99

23 12 min 100,01

24 . 36 min 103.99

25 1 hr 106.18 )

26 2 hr 110.08

27 4 hr 115.51

28 6 hr 119.65

29 8 hr 123.14

30 12 hr 128.97

3 24 hr 142,15
®

31 ) .

s

s
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VII.D CONCLUSIONS: Room cooling with only Normal HVAC:

"

Reviewing the results for CASE B,'it is concluded that the
temperature at each step beyond eight to twelve hours is
slightly overestimated because the heat removed by the normal
HVAC is slightly overestimated. Similarly for CASE C, the
temperature in this time interval is slightly underestimated
due to the slight overestimation of the heat removed by thé
normal HVAC. The effect is small as is apparent from the small
differences between corresponding temperatures.

In evaluating these results, it is concluded that the average
of the calculated transient room temperatures for CASES B and C
is a better approximation of the expected results.
of the results of CASES B and C follows:

The average

With only Normal HVAC

CASE B CASE C AVG B&C
Time Period Temp. Op Temp. Op Temp. Op
0 min 75 75 75 .

2 min 85.98 85.74 85.86
4 min 92,35 91.99 92.17
12 min 100.52 100.01 100.27
36 min 104.58 103.99 104.29
1 hr 106.82 106.18 106.50
2 hr 110.80 110.08 110.44
4 hr 116.35 115,51 115.93
6 hr 120.58 119.65 120.12
8 hr 124,14 123.14 123.64
12 hr 130.11 128.97 129.54
24 hr 143.58 142.15 142,87
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2 APPENDIX A
3
4 INITIAL INTERRAL ROOM AMBIENT TEMPERATURE, DEG. F=?
>75 .
< - INITIAL ADJACENT ROOM AMBIENT TEMPERATURE, DEG. F=?
>
EQUIPHENT HEAT GENERATED IN THE INTERNAL ROOM, BYU/HR=?
6 >121893
HET INTERNAL ROOM SURFACE AREA, SQ. FT.=?
7 >2603
NET INTERNAL ROCM VOLLME, CU.FT.=?
8 >9481
THICKNESS OF ROOM ENCLOSURE, FT.=?
9 >3.5
DENSITY OF ROCM ENCLOSLRE MATERIAL, LBS/CU.FT.=?
10 >144
THERMAL CORDUCTIVITY OF ROOH ENCLOSURE MATERIAL, BYU/HR-FT-F=?
11 >.54
, SPECIFIC HEAT OF ROOM ENCLOSURE MATERJAL, BTU/LB-F=?
12 >.2 '
OHE PERICD OF TIME INCREMENT FOR CALCULATION, MIN.=?
13 »2 ‘
IMAGINARY THICKNESS OF FIRST LAYER OF ROOM ENCLOSURE, FT.=?
3 >.01,
0 MULTIPLICATION FACTOR OF IMAGINARY THICKNESS OF OTHER LAYERS=?
>1.41
16

RN R ARAR A AT AT AN AR ERRT AR AT TEATE RS IR I W AR SRR AR w0 8 AR ook e il

17 * COPYRIGHT 1976, 1979 BECHTEL POWER CORPORATION. ALL RIGHTS RESERVED. *

' 8 mtm"ﬂmmmmnﬁtnnm"mm

19

20

21

22 H=NUMBER OF IMAGINARY LAYER= 15

, DX1,DX2,D)X3, === == =aamnnn DX(H) .

23 1.00000-02 1.41000-02 1.98810-02 2.80322-02 3.95254-02 5.57308-02
7.85805-02  .11080 215623 .22028 231059 4379

24 .61749 -87056 .53017 ‘

1

25

26 2 /"?//J 1T:§s=zlogs $r= 2405. 0ST= 1458, OOI= 0. HKCI=1.4538 HCO= .0000

27 T1,72,13,cc=-ecececene T(H)
75.779 75.530 75.312 75.152 75.057 75.016

28 75.003 75.000 75.000 75.000 75.000 75.000
75.000 75.000 75.000 75.000

29

30 2 PERIOD OQAT= 3749, 0OSI= L377. 001= 0.‘ HC1=1.5511 HCO= .0000
TAFz 96.91

1 T1,12,13,=e=v-=veecne- T(Me1)

‘ 76.700 76.251 75.812 75.443 75.192 75.061
12
s
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proJeCT ANEP JOB NO. 1-183 CALC. NO, 13-MC-HA-A03
P
- sussect TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM SHEETNO. 35
| ‘ REV | ORIGINATOR DATE CHECKER DATE | REV| ORIGINATOR DATE CHECKER DATE P
N .21C
N P35 \4re8l 6. . Vord7 | /\ 53¢
=Z¢
VAN AN ¥
1
2 75.013 75.002 75.000 75.000 75,000 75.000
; 75.000 75.000 75.000 75.000
4 3 PERIOD OQAT= 4502, OST= 7687, ©OT= 0. KC1=1.5974 HCO= .0000
TAFz 101.44 .
s . T1,12,13,=sccoeccees T(He1)
77.565 76.987 76,379 75.819 75.392 75.140
6 75.03% 75.005 75.000 75.000 75.000 75.000
75.000 75.000 75.000 75.000
7
sl 6 PERICD OAT= 5387. OST=  18%91. OOT= 0. KCI=1.6441 HCO= 0000
TAF= 106.83
9 T1,72,13, < enececcanes TQH+1)
79.603 78.867 78.000 77.07 76.206 75.551
10 7547 75.037 75.004 75.000 75.000 75.000
75.000 75.000 75.000 75.000
11
‘2 12 PERIOO CAT= 5899, OST= 42856, ©OT= 0. HCI=1.6645 HCO= .0000
TAF= 109.58
13 71,72,73, """"""" T(Hﬂ)
82.265 81.471 80.465 79.265 77.956 76.717
s 75.768 75.237 75,044 75.004 75.000 75.000
‘ 75.000 75.000 75.000 75.000
‘e 18 PERICO " OAT=  6201. OST= 64931, ©OT= 0. HCI=1.6748 KCO= .0000
TAF= 111.85
'7 T1,72,13,=ccccmcancenn T(He)
84.197 83.387 82.335 81.030 79.515 77.937
76.547 75.507 75.148 75.020 75.001 75.000
18 75.000 75.000 75.000 75.000
19
24 PERICO CAT= 6445. OST= 91064, ©OT= 0. KCI=1.6831 KCO= .0000
20 TAF= 113.36
T1,12,13,<-evencecnnen T(H+1)
21 85.795 84,976 83.900 82,534 80.897 79.099
77.382 76,059 75.318 75.055 75.005 75.000
22 75.000 75.000 75.000 75.000
213
1 HR, 30 PERIOD CAT= 656, OST= 115231, 0Of= 0. HCI=1.6003 HCO= .0000
24 TAF= 114,67
T1,12,13,<c=ceonsecnes T(H+1)
25 87.150 86.345 85.272 83.867 82.146 80.191 .
‘ 78.23 76.579 75.545 75.116 75.012 75.001
26 75.000 75.000 75.000 75.000
27
35 PERICO CAT= 6845, OST= 13%19, ©OT= 0. HCI=1.6068 HCO= .0000
28 TAF= 115.84
T1,12,13, e sancenccen T(H+1)
29 88.444 87.615 86.510 85.077 83.293 81.220
79.051 77.132 75.816 75.197 75.025 75.002
30 75.000 75.000 75.000 75.000
31 '
42 PERICO CAT= 7016, OST= 1636%5. ©Of= 0. HC1=1.7027 HCO= .0000
TAF= 116.9
T1,72,13,=oveennccnes T(Me1)
- 89.593 88.761 87.647 £6.191 84.360 82.192
79.859 77.702 76.122 75.303 75.045 75.003
2z 75.000 75.000 75.000 75.000
3s
36
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22
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25
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CALCULATION SHEET

PROJECT ANPP JOB NO. 18601-183 CALC. NO. 13-MC-HA-A03
sugsecT _TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM ° SHEETNO._36
REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE
.4
NP3 \pete| 6w |47 /N 54
x=
/\ /\ ¥
‘ 48 PERIOD CQAT= 7175, OST= 187843, 0OT= 0. HCI=1.7081 HCO= .0000
TAF= 117,90
11,172,713, = =eenemvcans T(H+1)
90.659 89.825 88,703 87.230 85.340 83.115
80.645 78.281 76.453 75.431 75.073 75.006
75.000 75.000 75.000 75.000
2 HR &0 PER1c1:09 0731= 7464, OST= 236309, ©OT= 0. KCI=1.7182 HCO= .0000
TAF= 119,
11,712,713, = ===eemeeann T(H+1)
92.602 91.764 90.632 89.131 87.202 84.838
82.150 79.440 77.172 75.744 75.152 75.016
75.001 75.000 75.000 75.000 -
72 PERICD QAT 7722, OST= 284804, OOT= 0. HCI=1.7272 HCO= .0000
TAF= 121,33 .
T1,72,T3, - eveceunnes T(HH)
94.354 93.514 92.373 $0.853 £3.880 86.426
83.572 80.584 77.936 76.119 75.266 75.033
75.002 75.000 75.000 75.000
84 PERICO OAT= 7959. QST= 333321, QOF= 0. HCI=1.7356 HCO= .0000
TAF= 122.82
T1,72,13,=veneene seme=T(HH)
95.963 95.120 93.974 92,438 90,431 87.507
84.919 81.703 78.726 76.542 75.413 75.060
75.004 75.000 75.000 75.000
96 PERICO OCAT= 8179. 0ST= 381856, 0OT= 0. HCI=1.7434 HCO= .0000
TAF= 124.20 4
T1,72,13,--eeveseenns T(M+1)
97.458 96.614 5. 93.914 91.880 89.299
85.201 82.793 79.527 77.002 75.550 75.098
75.008 75.000 75.000 75.000
108°PERICD OCAT= 8384, QST= 430405, COl= 0. HCI=1.7508 HCO= .0000
TAF= 125.50
T1,72,13,==secececnes T(H+1)
98.861 98.016 95,840 95.301 93,244 90.617 .
87.426 83,854 80.333 77.450 75.795 75.147
75.013 75.000 75.000 75.000
4 HR 120 PERICD 0AT= 8577, QsT= 4789%6S. ©OT= 0. HCI=1.7577 HCO= .9447
TAF= 126.72
T1,72,13,-cvenereecses T(H+1) U
100.19 99.340 8,181 96.614 %,.538 91.870
88.601 84.835 81,137 77.9%9 76.024 75.208
75.021 75.001 75.000 75.000
132 PERICO OAT=  8761. QST= 527536, OOI= 0. HCI=1.7644 HCO= .9458
TAF= 127.89
T1,12,T3, o0 vmvveeraen T(H+1)
101,45 100.60 99.437 97.863 $5.770 93.068
89.730 85.889 81.936 78.526 76.275 75.281
75.032 75.001 75.000 75.000
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CALCULATION SHEET

ANPP - ~MC-HA-
PROJECT JoB NO,_18601-183 CALC. NO, 13-MC-HA-AO3
re r _
susJecT _TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM SHEET NO. 37
( . REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE 4
‘ g - A (
/2\ pPss Ut& -4y #p |4r /\ s 38
‘ N\ 7\ “3
1
2
144 PERICO QAT= 8936, 0ST= 576115, 00T= 0. KCI=1.7708 HCO= ,9478
3 TAF= 129.00
11,12,13,eeeesenen- T(H+1)
a 102.65 101.80 100.64 99.057 96.550 94.217
90.819 86,856 82.729 79.062 76.545 75.365
s 75.045 75.002 75.000 75.000
.8 156 PERICO GAT=  9103. 0QST= 624701, OO7= 0. HCI=1.7769 HOO= .9495
; TAF= 130.07
T1,72,13,-===cveevenns T(M+1)
103.81 102.95 101.79 100.20 98.082 $5.322
8 91.871 87.818 8.514 79.608 76.832 75.462
. 75.062 75.004 75.000 75.000 \
10 168 PERIOD QAT=  $264. OST= 673204, ©0T= 0. HCI=1.7829 HOO= .9512
TAF= 131.10
" T1,12,13,-====a=nnneen T(M+1)
' 104.92 104.07 102.90 101.30 %9.173 96,389
12 92,890 88.747 84.289 80.161 77.134 75.569
'3 75.082 75.005 75.000 75.000
ol A h‘& 180 PERICO GAT= 9419, OST= 7218%. OOI= 0. HCI=1.7886 HOO= .9529
TAF= 132.08
T1,72,13,=en=enneeees T(H+1)
105.99 . 105.%4 103.96 102.37 100.23 97.421
16 93.879 89.654 85,055 80.719 77,649 75.687
75.106 75.008 75.000 75.000
17
18 192 PERICO OAT= §568. 0OST= 770468, ©OT= 0. HCI=1.7942 HCO= .9546
TAF= 133.04
19 71,712,713, 2v==2cecccca- T(H+1)
107.02 105.17 105.00 103.40 101.25 98,422
20 94.839 90.540 85.811 81.279 7.775 75.816
75.13% 75.010 75.000 75.000
21
22 204 PERICO OAT= 9713, OST= 819107, ©Ol= 1. HCI=1.7996 HOO= .9564
TAF= 133.97
23 T1,12,13,-neeenernan T(H+1)
108.02 107.17 106.00 104.39 102.24 99.393
24 95,775 91.407 86.557 81.841 78.111 75.954
75.166 75.014 75.001 75.000
25 <
26 216 PERICD CAT= 9853, QST= 867721, 0Of= 1. HCI=1.8049 HCO= .9582
TAF= 134.87
T1,72,13,-veeeenceens T(H+1)
‘ 27 109.00 108.15 106.97 105.3% 103.20 100.34
| 96.685 92.255 87.2% 82,404 78.455 76.101
28 75.203 75.018 75.001 75.001
29
228 PERICD GAT= 9989, 0OST= 916339, OI= 2, HCI=1.8101 HOO= .9600
30 TAF= 135.74
11,12,13,==ecsscccncs T(4+1)
3 109.5 109.09 107.92 106.31 104.13 101.26
97.576 93,086 88.020 82.9% 78.808 76.257
75.263 75.023 75.001 75.001
32
§ HR 260 PERICD CAT= 10121, OST= 984960, ©OI= 3. HCI=1.8151 HCO= 9619
33 TAF= 1356.60
3s

36
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> TEL
sttty CALCULATION SHEET
PROJECT ANPP JOB NO. 18601-183 CALC. NO. 13-MC-HA-AO03
L
/ sugJsect _TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM SHEET NO. 33
REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE g
P
- >a
| N A VAN st
/\ /\ ¥
1
2 T1,72,13,20ncc0cccmceas TH1)
110.87 110.01 108.84 107.22 105.04 102.15
3 98.445 93.901 83.737 83.527 79.166 76.621
75.288 75.029 75,002 75.001
4
s 264 PERICO OQAT= 10376, OST= 1062211, ©OT= 5. HCI=1.8249 HCO= 9457
‘ TAF= 138.26
| . T1,12,13,==necececens T(M+1)
| 112.64 1.7 110.61 108.99 105.80 103.89
100.13 95.484 90.142 84.645 79.901 76.771
7 75.389 75.043 75.003 75.002
8
288 PERICO CAT= 105618, GST= 1158470, ©OT= 9. HCI=1.8343 HCO= .97
9 TAF= 139.81
T1,72,13,<=c=0mcmmen T(H+1)
10 114,34 113.49 112.34 110.68 108.48 105.55
101.74 97.012 91.511 85.755 80.652 77.149
n 75.508 75.061 75.005 75.003
12
312 PERICO OAT= 10850. OST= 1256738, 0OT= 16. HCI=1.8433 HCo= .9738
13 TAF= 141.31
T1,72,13, o= cecoeenes T(H+1)
14 115.97 115.12 113.93 112.30 110.09 107.14
103.20 98.489 92.847 86.854 81.417 77.550
75.643 75.084 75.008 75.004
16 v
336 PERIOD OAT= 11073, OST= 1354012, ©OT= 26. HC1=1.8521 HCO= .9779
17 TAfF= 142,76
T1,72,13, v cccecencnes T(H+1)
18 117.54 116.68 115.50 113.87 111.65 108.68
104.80 99.920 %150 87.940 82.191 77.973
. 75.793 75.112 75.011 75.006
201 12 HR_ 360 perID AT= 11288, oST= 1451290, ©OT= 40. HCI=1.8506 HCO= .9822
21 TAF= 144.16
T1,72,13,ccnmncecnnces T(H+1) .
119.05 118.19 117.01 115.37 113.15 110,16
22 106.25 101.31 95.423 £9.014 82.972 78.413
23 75.959 75.145 75.016 75.003
24 432 PERICD QAT= 11889, OST= 1743131, 0OI= 119. HCI=1.8848 HOO= .9951
s TAE= 148.10 .
2 T1,72,13,-ce=eneccaces T4+ 1)
123,30 122.44 121.25 119.61 117.37 114.34
26 110,35 105.26 99.076 92.155 85.334 79.82%
2 76.540 75.276 75.036 75.018
28 504 PERICO CAT= 12438. OST= 2034935, 0Of= 285. HC1=1.9073 HCO=1.0082
TAF= 151.72
29 T1,72,13, == evmecccens T 1)
127.21 126.35 125.16 123.51 121.25 118.20
30 114.15 108.93 102.51 95.175 87.607 81.333
77.231 75.458 75.071 75.0%
31
> 576 PERIOO OQAT= 12947. 0ST= 2326636, 0OT= 590. HC1=1.9286 KCD=1.0213
TAF= 155.00
32 T1,72,13, - -nesenneces T(He1)
130.85 129.99 128.79 127,14 124.87 121.79
32
3
. 36
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@ CALCULATION SHEET
pROJECT _ANEP Jo8 No,_ 18601-183 CALC. NO, 13-4C-HA-A03
sugJecT TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM sHEET NO. S P
REV | ORIGINATOR OATE CHECKER DATE REV | ORIGINATOR DATE CHECKER DATE [
- .aC
N__Pas |gr02| 6 0 || /N 28
=28
/N /\ ¥
1M7.8 112.37 105.77 98.081 $0.039 82.908
78.013 75.602 75.123 75.061
648 PERICO QAT= 13423, OST= 2618169, 00T= 1094. HCI=1.9488 HCO=1.0342
TAF= 158.5
11,712,713, ==memnceeen T(H+1)
134.26 133.40 132.21 130.55 128.27 125.17
121.03 115.63 108.86 100.88 92.349 84.526
78.870 75.978 75.194 75.09%

AY HR 720 pERICD ©AT= 13871, GST= 2909462, QOT='

TAF= 161.25

T1,72,13,=en=mcvenes T(H+1)

137.49 136.63 135,44 133.78
124.20 118.73 111.82 103.58
79.789 76.312 75.287 75.141

131.49
%.621

1843, HC1=1.9682 HCO=1.0468

128.37
86.170
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CALCULATION SHEET

| 18601-183 13-MC-HA-AO3
proJECT _ANFP JOB NO. 1 CALC. NO. 13-MC-HA-AO
r TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM
SUBJECT SHEET NO.
. REV | ORIGINATOR DATE CHECKER DATE | REV | ORIGINATOR DATE CHECKER DATE :
N
W NINZZEN 22 A R 2222 VAN a So:
AN JAN 3
1
2 APPENDIX PR
‘ 3
| 4 IMITIAL INTERMAL ROON MBIENT TDWERATURE, DEG. Fe?
»T3
| s INITIAL ADJACINT ROON ANSIENT TDNPERATURE, DEG. Po?
| ’n
| s CQUIPNENT MEAT CEXERATED 1N THE INIERXAL ROCN, BTU/KRs?
. PN
? KET INTERNAL ROOM SURFACE AREA, 33, Fl.a?
»>2603
8 RET INTERNAL ROCH VOLUME, CU,FT.07
9 »9581
THICKMESS OF ROOM ENCLOSURE, FT.e? .
10 13731
DEMSITY OF R0OCM ENCLOSURE MATERIAL, L88/CU.FT, 07
1%
R *
THEDUL COMDUCTIVITY OF ROON ENCLOSURE MATERIAL, BIU/KR-FT-Fe?
».54
12
SPECIFIC KEAT OF ROOM EMCLOSURE MATERIAL, BIU/LB<fa?
13 »,2 .
OxE PERICD OF TIME INCREMEXT FOR CALOXATION, MIX,#?
14 »2
IRAGIIARY THICKMESS OF FIRST LATER OF ROGM EXCLOSURE, FT.e7
»,01
PATIPLICATION FACTOR OF IKAGLUARY TNICKKESS OF OTKER LAYERSs?
16 ».41 )
17
'e PO0B0OB00E00D00000S000000000 [ IT1 Y]
®* COPTRICHT 19768, 1979 BECKIEL POKR CORPORATION. ALL RICKIS RESERVED, *
‘9 [ IX 11 L] L[] 000 L L1} (11}
20 )
21
22 ’
23 WeMBBER OF [MAGINARY LAYERs 19
24 . 0X1,0X2,0X3, e eevsassccesDX(N)
1.00000-02  1.41000:02  1.96810-02  2.80322-02 3.05254-02 $.57308:02
i 25 7.85805:02  ,11080 .15623 22028 31059 AT "
. 1769 87084 1.2276 1.7310 2.4407 3.4413
26 2.15% |
27
ze &JJIII‘J 1 P(RICO QATs 1394, OS1=  1269. oOl= 0. KC101.4095 HCOe 0000
29 TAfe 83,98
11,12,13,0000000c0cccsl(Nel) ,
30 75,596 75.405 5.239 73,016 73.088 75.002
73.002 75.000 75.000 73.000 73,000 75.000
n | 73.000 75.000 75.000 75.000 75.000 73.000
73.000 75.000
2
)
. 34
3s
. 36
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' CALCULATION SHEET .0

ANP 18601-183 13-MC-HA-~
PROJECT P JOB NO. CALC. NO. HA-AO3
E UD
[ qupsecT _TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM SHEETNO. . 4/
REV | ORIGINATOR DATE CHECKER DATE |REV| ORIGINATOR DATE CHECKER DATE I
i
NINE 22 WA 2 VAN ug
/\ /\ ¥
1 .
2 2 PERICO QATs  2975. Q$fe 3353, O0Ia 0. KCIs=1.4971 néo- 0000
5 TAfs 92,35
11,12,13, e 0eucccncccc[(Ne1)
s 76.303 75.959 75.622 75.340 TS.067 75.047
75.010 75.001 75.000 75.000 75.000 75.000
s 75.000 75.000 75.000 75.000 75.000 75.000
75.000 75.000
6 ’ .
7 3 PERICO QATs 3593, QSIs 5899, OOls 0. HC1s1.5391 HCOs .0000
TAFs 96,05
8 11,12,13,000000cmcccec (N 1)
76,97 76.526 76.059 75.629 75.301 75.107
° 75.025 75.004 75.000 75.000 75,000 75.000 :
75,000 75.000 75.000 75.000 75,000 75.000
10 75.000 75.000
11
& PERICO OATs  4335. QSTs  14649. COTa 0. HCIs1.5817 HCO= .0000
12 TAfs 100,52 . \
T1,12,13,5cccccncvcncaT(Nel)
13 78.558 77.983 .7 76.598 75.930 75.428
75.138 75.028 75.003 75.000 75.000 75.000
14 75.000 75.000 75.000 75.000 75.000 75.000
75.000 75.000
15
» - -
16 12 PERICO CAT= 4759, GSTe 33210, OOIs 0. HC1=1.5991 HCOe .0000
1Afs 103.10
17 11,12,13,5ccccccccacccT(Ne ) !
20,641 £0.023 79.241 78.303 7.om 76.329
18 . 75.594 75.183 75.034 75.003 75.000 75.000
75,000 75.000 75,000 75.000 75.000 75.000
19 75.000 75.000
20
18 PERICO OATs  5003. QOSTa 51951, OOl= 0. KC1=1.6073 KCOs .0000
21 TAfs 104,58
T1,12,13,2csccasacncaaI(Ne 1)
22 82,150 81.519 80,700 79.684 78.506 T7.219
76.200 75.462 7S04 . 75.016 75.001 75.000
23 75.000 75.000 75.000 75.000 75.000 75.000
24 75.000 75.000
25 !
© 2L PERICO QAls  5199. Qsis 70741, 0OTs 0. HCI+1.6138 HCOs .0000
26 TAfs 105.78
13,12,13,2eereccacansf(Hol)
27 83.3% 82,759 81.920 £0.858 79.583 78.184
76.849 75.821 75,206 75.043 75.004 75.000
28 75.000 75.000 75.000 75.000 75.000 75.000
75.000 75.000
29
30 |{ HR30 per1oo oate  $343. oste 89556, ©OTfe 0. KCI=1.6194 HCO= .0000
’ TAfe 106.82
3 T1,12,13,2enccecccncsaT(Ne)
8484 83.842 82.991 81.897 20,557 79.034
2 77,504 76.226 75.423 75.088 75.010 75.000
75.000 75.000 75.000 75.000 75.000 73.000
32 75.000 75.000
33
36 PIRICO QATs  $S519. QSfe 108390, ©Ofs 0. KCl1e1.62¢4 KCOs ,0000
| 35 Afs 107,75
i 16 11,12,13,000cccccesscal(Mel)







A )
CALCULATION SHEET

PROJECT ANPP JOB NO. 18601-183 CALC. NO. 13-MC-HA~AO3
SUBJECT TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM SHEET NO Zp
REV | ORIGINATOR DATE CHECKER DATE | REV| ORIGINATOR DATE CHECKER DATE ¢
o !
[=s R AVZZVAN 54§
N\ /N "3
3
Ll
2
£5.461 84.816 83.956 82.839 81.451 79.837
3 78,149 76,657 75.63% 75.153 75.020 75.001
75.000 75.000 75.000 75.000 75.000 75.000
4 75.000 75.000
L]
5
42 PERICO OATa  S657. QS1a 127236, 0Ol= 0. KC121,6290 KCOs .0000
. 6 1afs 108,59
11,02,13, 0 vncesnnaccac(Hel)
v 7 26.357 85.709 84,841 83.703 82.282 80,594
78,779 77.100 75.871 75.235 75.03% 75.002
8 ' 75.000 75.000 75.000 75.000 75.000 75.000
o 75.000 75.000 .
1o 8 PERICO QAT  S785. OSTs 146096, 0Ol 0. HC1e1.6332 KCOs ,0000
' TAFs 109.38
11,12,13,s0ccccncccnccl(Hel)
‘2 87,128 26.538 85.665 8.517 83.061 81.313
79391 77.55% 76.130 75.338 75.056 75.005
13 75.000 75.000 75.000 75.000 75.000 75.000
75.000 75.000
14
s 2HR_ ¢o prrico oAls 6016, OSIe 183833, 0Ol 0. HCls1.6410 HCOs ,0000
1Af« 110.80
16 11,12,13,sacascccactecf(Hel)
£8.702 £3.050 87.168 85.999 8.497 82.656
17 20.564 78.454 76.689 75.578 75.118 75.012
75.001 75.000 75.000 75.000 75.000 75.000
18 75.000 75.000
19
72 PERICO OATs 6226, OSTs 221593, cOls 0. KCI=1,6479 KCOa .0000
20 TAfe 112.09
11,12,13, 000 svnccccnc(Hel) .
21 90.0¢8 89.413 28.525 87.341 85.804 83.894
81.67 79.3¢5 77.28% 75.870 75.207 75.026 .
22 75.002 75.000 75.000 75.000 75.000 75.000 .
75.000 75.000
23
24 &3 PERICO OAls 6414, OSIa 259372, OOTs 0. HCI31.6544 HCOx .0000
Tafe 113,26
25 11,12,83,ccccncnmnancal(Kol) *
: 91.321 90,445 89.772 83.573 87.013 85.0L7
26 22.721 £0.216 77.899 76.199 75.321 T$.047
75.003 75.000 75.000 75.000 75.000 75.000
27 75.000 75.000 .
28
29 $6 PERICO CAls  4590. QSTe 297188, ©OOfs 0. HC1s1.640% WCOs 0000
TAfe 114,36
10 11,12,13,svvennnsncsccl(Hel)
92.486 91,829 90,931 89.726 88,141 £5.132
a1 23.719 81.0L4 78.523 76.557 75.459 75.076
75,004 75.000 75.000 75.000 75.000 75.000
2 75.000 75.000
33
138 PERICD CAls 8755. QSIs 334971, Ol 0. NCIe1. 6560 KCOs ,0000 «
+ 34 1afe 115,38
1,12,13,eveensnancncs](Hel) . .
3s $3.579 92.921 92.020 90.806 £9.20% 87.138
. 83678 81.892 79.150 76.937 75.618 7K
36 75.010 75.000 75,000 75.600 73,000 73.000
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ANPP
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JOB NO.

( susJecT _ITRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM

CALC. NO. 13-MC-HA-A03

SHEET NO. 43

REV

ORIGINATOR

DATE

CHECKER

DATE JREV | ORIGINATOR

DATE

CHECKER ‘DATE

F5s

4188 G4 M

7/-49 /\

/N
JAN

A\

20

21

22

23

24

25

26

27 [PHR 10 pemico aate 7587, aste 31959

2¢

29

30

31

34

35

75.000

TAFe 116,35

75,000

GHR 120 perico cate  e911. oste 372786,

11,712,153, eeemnnceccs (M)

.612
85,589
73.017
75,000

132 PERICD QATs

TAfe 197,27

93.953
82,695
75.001
75.000

7058.

93.050
™77
75.000

0sTs 4£10408.

T1,12,13,0ccc0scccccscT(Ne})

95.594
85.468
75,025
75.000

144 PERICO OATs

TAfs 118,15

N.93%
83.477
75,001
75.000

nee.

.029
80.399
75.000

B

QSTs 448437,

11,12,13,+veenemececcT(He1)

96,532 95.871 04.964
87.315 84.238 81.017
75,035 3.002 " 75.000
75.000 75.000 o

158 PERICO OQATs 7333, QST= 484273,
T1AFs 118.99
11,12,13,0ccc00cccccccT(He1)
91.431 96,769 95.850
88,138 84,980 81.628
75.048 75.003 75.000
73,000 75.000

168 PERICO QATs 7483, GSTs 320114,

96,723
82.252
75.000

TAfs 119,80
11,12,13,0e00crccccccs[(He1)
98.295 97.634

83.930 85.704

75.064 75.004

75.000 75.000

TAfe 120,58

11,12,13,00000ccccceccI(Ne)

99.130
89.700
75,043
75,000

192 PERICO QATe

TAfe 121,34

98.467
85.410
T3.006
75.000

rror.

97.555
02.829
75,000

QST 599803.

T1,12,13,r0ecmeeccncaci(Hel)

99.93%
90.449
T3.10%
75,000

99.273
a7.100
75.008
75.000

98.360
83.417
75.000

o07s

91.829
77.334
75.000

QOTs

92.802
T7.743
75.000

oQf=

93.732
78.162
75.000

QT=

94.625
78.587
75.000

0Ot e

95.483
79.018
75.000

[ I

96,312
79.452
75.000

0T =

7,113
™.088
3,000

0. XCI1=1.6713 KCOe ,0000

90.212 .
5.797 75.162
75.000 5.

91.172 89.068
75.992 75.218
75.000 75.000

0. KCI=1.6813 KCO= .0000

92.091 89.963
76.202 75.284
75.000 75.000

0. HCI=1,6860 KCOe 0000

92.974 90.824
76.426 75.359
75.000 75.000

0. KC1e1.6905 HCOs 0000

93.823 91.655
76.681 75.443
75.000 75.000

0. HCIe1.6949 KCOs 0000

94644 92.459
76.906 75.53%
75.000 75.000

0. NC1e1.6992 NCO= 0000

95.438 93.238
17160 75,838
75,000 73.000




W




N )
CALCULATION SHEET

ANPP 18601-183 MC=HA~
PROJECT JOB NO. cALC. No, 13MC-HA-A03
\J od \J ” *
sussect _TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM sueeTno. | X4
REV | ORIGINATOR DATE CHECKER DATE |REV| ORIGINATOR | DATE CHECKER DATE ¢
.aC
| n [ G lyrt Vg-1-89l /\ 25k
/\ /\ ‘:it
1
| 2
‘ 205 PERICO OATs 7824, QSls 837661, 0OOl= 0. KCIs1.7033 HCOs ,0000
3 1Afs 122,07
11,12,13, e eesmsnvsneni(Ho1)
4 100.72 100.05 99.140 97.890 96.209 93.995
91,477 87,775 83.999 £0.326 77421 75.742 :
5 75.129 75.011 75.000 75.000 75.000 75.000
75.000 75.000
. 6
* 7 216 PERICO OATs 7937, Qsfs 675517, oOls 0. HCIx1.7073 HCOs .0000
Thfe 122.78
8 T1,12,13,00emcmecnscesT(Hol)
101.48 100,81 99.897 98.645 96.958 96731
9 91.887 £8.436 8572 80,764 77.690 75.857
‘o 7s.158 75.01% 75.001 75.000 75.000 75.000
75.000 75.000
11
'2 228 PERICO CATe  80L6. QSI= 713376, 0OTs 0. KCI=1.7132 KCOs .0000
TAfe 123,47 .
13 11,12,13, 0 eenersemensl(Hel)
102.21 101.55 100.83 9%9.379 97.636 95.448 .
14 92.580 89.083 85.138 81,202 7.9 75.978
75.189 75.018 75,001 75.000 75.000 75.000
s 75.000 75.000
16 )
BHR 20 perico oars 8153, aste 751237, ool 0. WC1=1.7150 KCOs .0000
17 TAFs 124,14
11,12,13,=s0ncencccanal(Nel)
18 102.93 102.27 101.35 100.09 °  98.396 96.147
93.257 89.718 85,696 81,639 78,204 76.106 .
19 75.224 75.022 75.001 75.000 75.000 75.000
75.000 75.000 ]
20
21 264 PEIRICO OAfs  8358. OSts 826971. 0OIs 0. HCI~1.7224 KCOs 0000
1Afe 125,48 -
22 11,12,13,7+meesessesss(Hol)
104,32 103.45 102.73 101.47 99.765 97.496
23 9587 90.951 85.791 82.510 78.815 76.319
75.308 75.03¢ 75.002 75.000 75.000 75599
24 75.000 - 75.000
25 .
288 PERICO OATs 8553, QSTs 902715, QOls 0. HCLs1.7295 WCO= .0000
26 1Afe 126.68
* 11,12,13,-2=acasancccc](Mo})
27 105,64 104.97 104,05 102,79 101,07 98.789
28 95.825 92.141 87.858 83,37 79.401 76.673
73.395 75.048 75.003 75.000 75.000 7%.99
29 73.000 75.000 . o
o
312 PERICO CAls 8740, 0©Sle 978:66. ©Ola 0. HCI=1,.7384 KCOv 0000
a1 TAfe 127,88
31,12,13,5evsensscnncci(Hel)
2 168.91 104.2¢ 105.32 104.05 102.33 100.03
97.036 93.292 £8.898 84,230 79.996 76.925
33 75.500 75.047 75.004 75.000 75.000 76,999
75.000 75.000
© 34
35 $56 PERICO CATa 8920, OSTe 1054223, OOIs 0. MCle1.7430 KCO= .0000
‘ TAfe 129,01
36 11,852,138, vscvennnannanl(Me))
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x

CALCULATION

SHEET

-

18601-~183- 13-MC-HA~AOQ3
PROJECT ANPP JOB NO. CALC. NO 4/5
SUBJECT TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM SHEET NO.
REV | ORIGINATOR DATE CHECKER DATE [REV]| ORIGINATOR DATE CHECKER DATE F >'-'-g
}.
NIWEE 22 AR 22 AN st
AN JAN ¥
1 ; )
2 108.13 107.48 105.5¢ 105.27 103.5¢ 101.23
98.205 924.407 89.913 85.077 20.599 77.315
3 75.617 75.089 75.006 75.000 75.000 74,999 1
4 75.000 75.000
!
5 12.HR 360 PERICO “QAT= 9093, QST 1129085, ©Ol= 0. NCI=1.7494 KCOs ,0000
6 TAF= 130,11
11,12,13,cescecccncaccl(Hol)
7 109.30 108.64 107.71 106.44 104.71 102.38
99.335 95.489 $0.904 85.913 81.207 77.658
s 5.8 75.115 75.008 75.000 75.000 74.999
73.000 73.000
9
1o 432 PERICO QAT=  9578. GsTe 1357333. 0Ofs 0. HCI®1.767S KCOw 0000
TAf= 133.21
11 T1,12,13,50ccccccccccc (He )
12,62 111.95 111,02 109.7% 103.00 105.64
12 102.53 $8.565 93.730 88.350 83,047 78.756
76.197 75.220 75.020 75.000 75.000 74.999
13 75.000 75.000
1.3
S04 PERICO GAT= 10022, Q$le 1584729, 001» 0. HC1=1.7844 HCOs 0000
15 1AF= 135,07
11,12,13,c000ccccenaia(Hel)
16 15.46 14,99 114,07 112.78 111,02 108.64
105.49 101.42 96.427 90.712 84,888 79.932
17 76.73% 73.368 75.039 75.001 75.000 7%.999
75.000 75.000
18 )
19 576 PERICO QAT» 10434, QST= 1812156. 0Ofa 0. KC1=1.8003 KCOe ,0000
TAfs 138,72
20 T1,12,13,500c0cacnccccl(Nel)
118.50 117.83 116.90 115.61 13,88 1144 R
21 108.25 104,11 98.961 92,976 85.712 81.158
77.343 75.553 75.068 75.003 75.000 74,999
22 75.000 75.000
23 .
648 PERICO GATe 10319, OSTe 2039602. ©0Ofa 0. KCI1.8154 KCOs ,0000
24
TAfe 141,22 s
25 P1,12,13,00ccccecacccc(Het)
121.16 120.49 119.56 18.27 116.49 114,08
26 110.85 106,64 101.37 95.157 83,511 82.417
78.010 75.781 75.108 73.006 73.000 75,999
27 75.000 73.000
28 Ly yp
A HA720 perico aare 11182, 0Sls 2267040, OOl 0. KC11.8298 KCOs .0000
20 TAFs 103,58
T1,12,13,0cccccncnnccs(Ne})
30, 123.67 123.00 122.07 120,78 119.00 118,57
113,32 109.04 103.58 97.262 $0.281 83,497
31 1.727 76.046 75.161 75.011 75.000 76,999
75.000 75.000
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10

12

13

19

20

21

22

23

24

25

26

27

28

29.

30

31

32
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' CALCULATION SHEET

proJECT A2EF Jos No,_18601-183 caLc. No, 13-¥C-HA-A03
supsecT TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM sueeTno. 46
REV | ORIGINATOR DATE CHECKER DATE REV | ORIGINATOR DATE CHECKER DATE N
T
g f.iS' 4/—/’4700 64//14 {/'/-fi Z\ ag
A A i

APPENDIX C .

INJTIAL INTERNAL ROOM AMSIENT TEMPERATURE, OEG. Fs?
75
INITIAL ADJACENT ROOM AMBIENT TEMPERATURE, OEG. Fs? -
»T5
COUIPHENT MEAT GEMERATED IM THE IRVERNAL ROOM, BIU/HRs?
»92811 '
NET IMTERNAL ROOM SURFACE AREA, SQ. FI.s?
»2603
NET IMTERNAL ROOM VOLUME, CU.FT.s?
>9481
THICXXESS OF ROOM ENCLOSURE, FT.s?
»3.% . .
DENSITY OF ROOM ENCLOSURE MATERIAL, LBS/CU.FI.=?
>144
THERMAL COMDUCTIVITY OF ROOM EWCLOSURE KATERIAL, BIU/HR-FI-Fa?
».5¢
SPECIFIC HEAT OF ROCH ENCLOSURE MATERIAL, BIU/LB-fs?
»2
ONE PERICO OF TIKE INCREMENT FOR CALCULATION, MIN,s? =
»2
IRAGIMARY TRICKNESS OF FIRST LAYER OF ROOM ENCLOSURE, FI.a?
».01
HULTIPLICATION FACIOR OF IMAGINARY THICKMESS OF OTHER LAYERSa?
»1.4

® COPYRIGHT 1976, 1979 BECHIEL POVER CORPORATION. ALL RIGHIS RESERVED. *

000000000000 000000000000000000800000000000000000000000000000000008000080 “

’ HoMUMBER Of IMAGINARY LAYERs 15

DX),0X2,0X3,ccconeecaacDX(N)

1.00000:02  1.41000-02 1.98810:02 2,80322-02 3.95254-02  5.57308:02
7.85805-02 11080 15623 .22028 31059 43794
61749 87066 53017

220l 1 perico aare 1835, oste 1239, oot 0. HC1+1.4057 HCOs .0000
TAfe 85,74
11,12,13,c0cnccccccccc (Ko 1)
75.582 75.396 75.233 75.113 75.043 75.012
75.002 75.000 75,000 75.000 75.000 75.000
75.000 75.000 75.000 75.000
2 PIRICO QATe 2913, aSTe 3274, ©Ols 0. HCEs1.4925 NCOs 0000
TAfe 91.99 g
",IZ,U,-------------I(Ntl)
2.2 75.934 75.607 75.332 75,043 75.048
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) CALCULATION SHEET :

ANPP 18601-183 13-MC-HA-
PROJECT JOB NO. CALC. NO, 13-MC-HA-A03
( sussect _TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM sueeTno. 47
REV | ORIGINATOR DATE CHECKER DATE [REV| ORIGINATOR DATE CHECKER DATE ¢
7 .2C
NI 22 I A 22 VAN ot
E
/\ /\ ¥
l »
2 75.010 75.001 75.000 75.000 75.000 75.000
3 75.000 75.000 75.000 75.000 :
4 3 PERICO OAls 3520, OSTs  $761, GOfa 0. HCI®1.5339 KCOs .0000
s TAfa  95.61
T1,12,13,ccccnsencaccf(He)
6 76.924 76.490 76.033 75.61% 7S.2% 75.105
75.025 75.004 75.000 75.000 75.000 75.000
7 75.000 75.000 75.000 75.000
8 & PERIOO QATs 4250, OSTe 14311, ©QOT= 0. HCI=3,57463 HCOs ,0000
9 TAfFe 100,01
T8,12,13,ccccccccacca{N+])
10 78.476 77.918 77.263 76.561 75.908 75.414
75.138 75,028 75.003 75.000 75.000 75.000
11 73.000 75.000 75.000 75.000
12 ' , ]
12 PERICO QAT 48448, QST= 32456, OOI= 0. HC1=1.5935 KCOe ,0000
13 TAF= 102.5¢
T1,12,13,000c0ccccccccT(Ke])
14 £20.513 79.908 79,148 78,232 77.238 76.298
75.580 75,479 75.033 75.003 75.000 75.000
S . 75,000 75.000 75.000 75.000
16 .
18 PERICO QATs 4905, OSTa 50778, 0OOls 0. HCI=1,6015 NCOs ,0000
17 TAFe 103.99
T1,12,13,cc0cccveccaca(Hel)
18 81.988 81,374 80.571 19.578 78.426 .27
76,172 75.452 75.112 75.015 75.001 75.000 .
19 75.000 75.000 75.000 75.000
20
26 PERICO QATs 5097, ©ST=  49147. 0Ofa 0. HC1=1,5079 HCO= ,0000 -
21 1Afa 105.17 :
11,12,13,000cccccancac(Ne1)
22 83,206 82.583 81.764 80.725 79.479 78.112
5 76,807 75.803 75.241 75.062 75.004 75.000
2 75.000 75.000 75.000 75.000
24 :
25 'HR 30 per1c0 aate 5263, oste 87562, COla 0. HC1a1,813% KOs ,0000 *
’ TAfs 106.18
26 11,12,13,000000000ccceI(Ne1)
84,269 83,642 82.810 81.741 20.431 78,944
27 77,407 76.198 75.413 75.086 75.000 75.000
75.000 75.000 75.000 75.000
28
29 35 PERICO OATs  S411, QST 105955, OOla 0. KCls1.6183 KCOs 0000
* TAf= 107,09
30 11,12,13, 00 cccnncoraccI(He )
85.225 84,59 83.733 82,682 81.305 ™.727
3t 18.078 76.619 75.619 75,049 75.019 75.001
75.000 75.000 75.000 75.000
2
32 42 PERICO QATa 5344, OSTs 124380, ©OIs 0. HC1e1.6228 HCOe ,0000
TAfe 107,92
34 11,32,13,ccccrcancccca(Ho]) v =
85,100 85.487 84.619 83,511 82.117 80.4688
s 76,698 77.053 75.852 75.230 5.08¢ 75.002
16 75.000 75.000 75.000 75.000 |
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CALCULATION SHEET

JOB NO.

PROJECT

‘

18601183

xn

CALC. NO. 13-MC~HA~AO3

sugsJecT _TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM

[~
SHEET NO. ‘{/69

REV | ORIGINATOR DATE CHECKER DATE REV | ORIGINATOR DATE CHECKER DATE
pss y.1.80 4-/-EF V- FF| /\

2\
AN

/\

REV,
IND -
o ———

4

48 PERICO ©CATe  S671. OSI=s 142816,
TAFs 108.69
’ 11,12,13,0c00umcccccce T (K1)
£5.913 85.278 85,42¢
79.292 77.493 76,106
75.000 75.000 75.000
2#R 60 perico aate  S898. aste 797IL.
TAfe 110,03
T1,12,13,2000cccccuccsT(Ne1)
83.393 87.755 85,893
80.438 78.375 76.650
75.001 75.000 75.000
72 PERICO GATs  6102. Qsfe 216629,
TAFe 11134 \
11,12,13, 50 ccecsncnsI(Ne1)
89.728 . £9.088 83.220
81.520 79.247 77,232
75.001 75.000 75.000

‘ 88 PERICO QATs 46288, "QSTe 253564,

TAfe 112,49
11,12,13, e cccesencesa](Nel)

Y 90,953 90.311 89.438
82.5¢6 £0.099 77.833
75.003 75.000 75.000

$6 PERIOO QATs  6460. QSTs 290513,
TAFa 113,56
T1,12,18,0000eccccacc T (Kt])
92.092 91.449 90,572
83.523 80.929 78.443
75.008 73.000 75.000

103 PERIOD QAT 6622, QSTs 327472,

1afe 114,56
11,12,13,50 v eccccccna [ (He1)

- 93.160 92.516 91.636
84.455 81.736 19.057
75.010 75.000

75.000

'{H'Qizo PERICO QATs 6775, QSTe 384441,
1AFs 115.51
T11,12,13,c0000ccccceccT(H1)
.170 93.525 92.643
85.350 82.522 79.669
75.016 73.001 75.000

132 PERICO QAT= 401418,

FAFs 116,41

6919, QSle

11,12,13,5evvsccccsasel(Nel)

95.130 9L.484 93.509
85.210 83.28%6 80.277
75.02¢8 75.001 75.000

oQls

cofe

85.751
75.545
75.000

o0rs

87.062
75.850
75.000

Qt=

[

89,393
76.522
75.000

QQf=

90.450
76,894
75.000

[ o1 ]

91.450
77.281
75.000

00T=

92.401
77,681
75,000

0. HC121.6249 KCOs ,0000

82.879
75.055

a1
75.005

0. MCI=1.6345 KCOs .0000

0. HCI=1,6413 KCOs 0000

85.560
75.202

83.693
75.025

0. HCI=1.6476 KCO» ,0000

, 88,741
75.314

-

84.821
75.046

0. KCIs1.6534 KCOs ,0000

87,845
T5.449

85.831
75.074

0. KC1=1.6589 KCOs .0000

85,884
75.112

88.884
75.604

0. HC1e1.6641 HCOe 0000

87.838
75.158

89.869
5.IN

0. KCI=1.6691 KCOe 9456
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10
11

12

16
17
18
| 19
i 20
21
22
23
24
25
26
27
28
29
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PROJECT

ANPP

CALCULATION SHEET

JOB NO.

‘

18601-183

sugJecT _IRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM

CALC. NO. 13-MC~HA-AO3

SHEET NO. ¢ ?

REV

ORIGINATOR DATE

CHECKER

DATE | REV

ORIGINATOR

DATE

CHECKER

- DATE

P |y

G4 M

/\

G-1-EP

/N
/\

/\

REV,
INDI-

4..

144 PERICO QATe 7057,
Taf= 117.27

11,32,13,-ccncccceacel(Hel)

osTs 438401,

$6.048 95.400 04,513
87.039 84.030 80.881
75.034 75.002 75.000
156 PERICO QATs 7189, QST= 475391,
TAfs 118,09
11,12,13,0000c00c0ccssI(He1)
96.925 96.279 95,390
87.840 84,7355 81.478
75,047 75.003 75.000
168 PERICO QATs 73156, OSTe 512384,

TAF= 118.89
11,12,13,00ecvemevones (Hs1)

91.770 97.123 96.233
88,618 85.462 82.0469
75.043 75.004 75.000

,
56Rye0 perico aate 7033, oste 549385,

TAfe 119,45
F1,12,13,5000mcccccsccl(Nol)

98.588 97.938 97.047
89.349 85.153 82.652
75.081 75.006 75.000

192 PERICO QATs 7556, aSTs 585389.

TAfe 120.39
T1,12,13, -0 0eccccncccc(He1)

99378 98.726 97.833
$0.100 85.827 83.228
73.102 75.008 75.000

204 PERICO QAT  7670. OSTs 423396,

TAfs 121,11
11,12,13,esesecccensI(Hel)

100.14 99.490 98.596
90.812 87.487 83.796
5.127 75.010 75.001

216 PERICO QATs 7780, OSTs 880407,

TAfe 121.80
19,12,13,000c00cccccccI(Ne1)

100.83 100.23 99.336
91.507 88.133 84.356
T5.154 75,014 75.001

223 PERICO QAT=  7888. QST= 697420,

TAfe 122,48
11,12,13,00vcesenceacc(He])

101.40 100.95 100.08

92.184 83.766 84,909

75.185 75.017 75.001
TURXNO perico axle 7992, OSTe 73438,

TAfe 123,14

o0f=

o0Ts

Q=

Q0T

96.615

9.778.

75.000

OQls

97.374
80,206
75.000

[l ]

98.112
£0.634
75.000

0T

98.829
81.062
75.001

oote

0. HC1=1.6739 KCOs 9467

91.706
76,175

89.625
s.278

0. HC1=1,6784 KCO= 9485

92,568

7
76,394 75.351

0. HC1e1.6829 KCOe ,9500

93.399
76.623

91.280
75.433

0. HCIe1,6871 KCOs 9516

94.201
76,843

92.066
75.523

0. KC1=1.6913 NCOa 9533

94.978
7.1

92.827
75.621

1. HCI=1,6953 KCOs 9549

95.731
17.387

93.567
75.726

T. KCI=1.6992 HCOe 9566

96.463
77.629

¢.285
75.838

1. NCle1,7030 KCOs .9583

7.475
17.097

94,987
T5.956

2. NC1e1.7043 HCOe 9600
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' CALCULATION SHEET

ANPP 18601-183 ~MC-HA-
PROJECT JOB NO. 1 CALC. NO, 13-MC-HA-A03
(- TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM
SUBJECT SHEET NO, 5O,
REV | ORIGINATOR DATE CHECKER DATE | REV| ORIGINATOR | DATE CHECKER DATE (
7 WA
N P 4Rl B4 M |gree| /N , sS4
AN =%
/\ ¥
1
2 .
11,12,13,-ccccacecanasf(He1)
3 102.30 101.6% 100.75 99.528 97.858 95.670
92.846 89,385 85.455 81.490 78.170 76.081
4 rs.219 75.022 75.001 75.001
5
266 PERICD QATs 8193, QSTs 808476, GOTs 4. KCI=1.7140 HCOs 9436
6 1Afe 124,40
11,12,13, 0 scccrcccesT(He1)
7 103.68 103,01 102.11 100,88 99.207 96.989
94.126 90.592 86.525 82.341 78.729 76.348
3 75.29% 75.033 75.002 75.001
. 3
288 PERIOO CATs 8385, QSTs 882523. 0QOIs 7. KC1a1,7209 HCOe 9472
1o TAFs 125.62
11,12,13,cccnccnccccaaf(Mo1)
11 104,95 104,30 103.40 102.16 100.49 ° 98.253
95.356 91,755 87.5¢68 83,128 79.302 76.635
12 75,386 75.047 75.004 75.002
13
312 PERICO QATs 8548, QSTe 954577. OOTs 12. HCI=1.7276 KCOe ,9710
14 TAFe 126.78
11,12,13,00cemamencace F(Hs 1)
5 106.19 105.56 104,64 103.40 108.71 99,464
2.539 92.820 88.58% 8,022 .88 76.941
16 75.489 75.084 75.006 75.003
17
335 PERICO QATs 8744, QST= 1030834, OOTs 19. KCIa1.7340 HCO= 9748
18 TAFe 127,90
11,12,13, sovenrscaccast(Mol)
19 107.38 105.73 105.83 104,59 102.90 100.64
97,682 93.970 89.577 £0.850 80.473 77.262
20 75.604 75.085 75.008 75.004
21
22 12 HReo perico cate 8916, OSTe 110697. 0OTa 30. MCI=1.7402 KCOs 9784
TAfs 128,97
23 T1,12,13,0vsnccrsecsaf(Ho1) .
108.53 107.88 106.98 105.73 104.04 101.76
24" 98.787 95.028 90.546 85.687 81.087 77.598
75.730 75.110 75.012 75.006
1
25
26|  4320emic0 aare 9300, osts 1326885, oot 90. KCIa1.7580 KCOs 9905
TAfs 132,01
27 11,12,13,»sesencnsescal(He1)
m.n 11.12 110.21 108,96 107,25 104.95 .
28 101.91 98.034 93.327 23.058 82.886 78.672
76.172 75.210 75.028 75.014
29
30 S04 PERICD QAfa 9825, QSTs 1549046, OOTe 216. HCEo1.7744 HCO#1.0025
TAfa 134,80
31 T3,12,13, 2 svsensaces (Ho1)
146,75 116,09 13,19 11,93 110.21 107.89
2 104.80 100.83 95.944 90.358 84,685 7.821
76.698 75.:48 75.05¢ 75.027
33
33 $76 PERICO QATs 10228, aSis 177113%. OOls 4T, KC1e1.7899 KCOe1,0144
1AFe 137.40 )
35 11,12,13,000acamccccca(Hs 1)
‘ 56| T M2 116.86 15,95 114,69 1297 110,62
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C | (

Ve 5
%3/ CALCULATION SHEET |
prouect AEE Jos no, _18601-183 CALC. No, 13-MC-HA-A03

( susJecT _TRANSIENT TEMPERATURE STUDY FOR AFW B PUMP ROOM SHEET NO. 5/

. REV | ORIGINATOR DATE CHECKER DATE REV | ORIGINATOR DATE CHECKER DATE 14
.10
N S et G-l 1 G-r2] /N . nok
— zZo
/\ /\ ¥
1
2 107.50 103.43% 98.421 92.571 85.448 81.020
3 77.293 s.527 75,094 T5.047
4 648 PERICO QATs 10805, QSTs 1993099. O©Ofs 828. KCla3.8048 HCOe1,0262
s TAFs 139.84
T1,12,13,-e=semmensean T(He1)
6 120.12 119.48 118.55 117.29 115.56 113.20
110.04 105.93 100.78 94.703 88,207 82.251
7 TT. M6 TS.744 T5.148 75.07%
8 2"”@20 PERICO QAT= 10962, OSTa 2214879. O©OQfa 1611, HCI=1.8185 KCO1.0377
9 1Afe 142.15 .
T1,12,13,5000cncccccen T(He1)
10 122.58 121.92 121.01 119.75 118.01 115.63
112,45 108,29 103.03 96.760 29.937 83,503 :
11 78.645 75.998 75.218 75.108
12 i
13
F-
5
16
17
18
19
20
21
22
23
24
1
25
26
27
28
29
30
31
.2
32
: 33
|
35
36







