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Development of An Optimum Model Using Safety-Related Equipment
Qualification for the Air Conditioner in the Nuclear Power Plant
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Abstract : The damage of important equipments for the nuclear power plant by the earthquake brings the loss of
human lives and economic losses. Therefore safety-related equipment of nuclear power plant must be proved that
function must be designed and structural integrity so that it can be maintained also from accident condition of
various kinds. In this study, the computer room air conditioner to be delivered at the nuclear power plant applied to
this qualification, try to develop an optimum model. This model ended up with good results which were under
suitably allowable conditions about structurally safe earthquake.
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Fig. 1. The shape and positions of components of the air
conditioner.

Table 1. Weight summary for computer air conditioner

Item Weight (Kg)
Evaporator 10
Heater 6.905
Humidifier 5.991
Fan 26
Control Box 2433
Solenoid Valve 0.325
Filter Dryer 0.273
Sight Glass 0.068
Expansion Valve 0.253
HPS (24 2=9) 0.257
LPS (A 2$1A) 0.361
Condenser 0.089
e ek
Total 162
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Table 2. Material properties of the finite elements

Structural Steel Brass Anchor Bolts
Young's Modules 5 3 6
(N/cmz) 20.6x10 10.3x10 0.68x10
Density (Kg/em®) {  2159x10° 2352¢10° 0
Poisson's Ratio 0.278 0.333 03
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Table 3. The result of frequency analysis
Analysis Type : Frequency [Hz]

Mode Set Value Mode Set Value
1 3.9603 20 9.5067
2 4.1803 30 12.3437
3 4.4003 40 14.4201
4 4.6203 50 16.4531
5 4.8403 60 20.8936
6 5.4467 70 25.0311
7 5.7493 80 28.5786
8 6.0519 90 32.3266
9 6.3544 100 36.5314
10 6.657 110 42.2995

Table 4. Summary of max.stresses at the components of the
air conditioner

Element Location Max. Stress Allowable
No. (MPa) Stress (MPa)
2829 Base Frame 11274 248217
2077 Fan/Motor 572,969 248217
Section

g6 | Heater/Evaporator 86.107 248217
Section

2671 Humidifier 438.091 248217
Section

3430 Llectronic 65.872 248217
quipment

703 Control Box 9.732 248.217

3222 Anchor Bolts 78.941 639.850
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Fig. 2. Model of post-location change.

Inertia : 14.801cm*

Inertia : 18.719cm*

Fig. 3. The value of moment of inertia for section (e),(f),(@).

Table 5. The values of moments of inertia in original and

modification
Location Original / Moment | Modification / Moment
of Inertia {em’) of Inertia [cm")
Fan Section (a) 4.153 15.198
(b) 3472 10.375

Pipe Section (e) - 18.719

Humidifier

Section (f) 0.517 8.086
Pressure Switch

Section (g) ) 14.901
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Table 6. A stress comparison of the model of original and

modification
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Fig. 4. The contour style of Pre(a) and Post(b)-model Modifi-
cation.
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Table 7. Summary of stresses and factors of safety

Location Allowable | Original/ | Modification/ FS
Stress Max. Stress | Max. Stress i
Base Frame 248217 11.274 6.011 41.294
Fan/Motor 248217 572.969 113.335 2.19
Heater/ | 5017 | 86,107 61916 | 4.009
Evaporator
Humidifier 248.217 438.091 121.441 2.044
Electronic | 54517 65.875 36.45 6.81
Equipment
Control Box 248.217 9.732 5.19 47.826
Anchor Bolts 639.85 78.941 41.644 15.365
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