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Abstract

The purpose of this paper is to assess a new local air coolers (LACs) model in ISAAC
2.0, as ISAAC 1.0 could model LAC only at two locations. In the new model, LACs up to
twelve locations could be handled. Large LOCA and Loss of Feed Water sequences were
selected for the model comparison. Two cases were analyzed with ISAAC 2.0: one with 6 LACs
in one of the fueling machine room and in the steam generator room, respectively, and the
other with 3 LACs at both fueling machine room and 6 LACs in the steam generator room. The
study assumes that the safety systems such as Emergency Core Cooling System, Shield
Cooling System and Moderator Cooling System are unavailable. According to the results, the
new LACs model showed almost no difference between two cases. Also it was found that as
the location of LACs increased, the new model worked properly and the effect of LACs was
consistent regardless the accident initiators.
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Air Coolers |Fan Cooler| Chiller
JNACD(i) IJNFCD JNCHD compt ID for cooler discharge line location
INACS(i) INFCS JNCHS compt ID for cooler suction line location
NFNAC(i) NFN NCHILL number of fan cooler (local air cooler)
TDFAN 0 time delay for fan cooler (FC) (sec)
WVACO(i) | WVFNO | WVCHO 151 FC inlet gas volumetric flow rate (m°/sec)
NTAC(i) NTFC NTCH 96 number of cooling tubes per section
(total of NREGFC sections are defined)
ATAC(i) ATFC ATCH 73.88  |outside surface area of cooling tubes (m)
AFINAC(i) | AFINFC | AFINCH 1020. fin surface area attached to the cooling
tubes (m?)
FFINAC() | FFINFC | FFINCH 0.5 FC fin efficiency
RGFLAC(i) | RGFLFC | RGFLCH | 2.853x10-4 | FC inside fouling factor
XDFNAC(i) | XDFNFC | XDFNCH | 0.03518 |FC fin diameter (m)
XTTAC() | XTTFC | XTTCH | 0.001245 |FC cooling tube thickness (m)
KTAC(i) KTFC KTCH 240. FC cooling tube therma conductivity
(W/m?K)
AFLMNA(i) | AFLMNF | AFMNCH 10. minimum flow area through FC (m?)
XIDTAC(i) | XIDTFC | XIDTCH | 0.01339 |[FC cooling tube inner diameter (m)
NREGAC(i) | NREGFC | NREGCH 5 number of sections used to model FC
TCWAC(i) | TCWFC | TCWCH 279. cooling tube cooling water inlet
temperature (K)
WCWAC(i) | WCWFC | WCWCH 11.36 cooling tube cooling water flow rate (kg/s)

* Air Cooler

~ 10




2. (Work Station PC )
Spray On Spray On
LAC Off LACOn
WS (PC) WS (PC)
sec Sec
Large LOCA Initiates 0 0
ECCS Off, SG MSIV Closure 0 0
Moderator, Shield Cooling Off 0 0
Local Air Cooler Forced Off 0 0
Reactor Scram 0.87 0.87
Main/Auxiliary Feedwater Forced Off 0.87 0.87
LOCA Signal Received 3.3(3.9) 3.3(3.9)
Pressurizer |solated 23.7 (23.4) 23.7 (23.5)
SG MSSV Manually Open for Crash Cooldown 33.3(33.49) 33.3(33.49)
Primary System Pump Off 134 (134) 134 (135)
Caandria Rupture Discs Fail 3225 (3235) 3254 (3263)
Loop 2 SG Dryout 3327 (3327) 3334 (3340)
Dousing Tank Water Depleted for Containment Spray 4150 (5311) 8050 (12745)
Loop 2 Liquid Relief Vave Open 6484 (6465) 6550 (6536)
Loop 1 Fuel Channel Rupture dueto Creep 6810 (6580) 9466 (9937)
Loop 2 Fuel Channel Rupture dueto Creep 9100 (9061) 9230 (9222)
Moderator Dryout 27993 (27667) 28344 (29241)
Loop 1 Unbroken / Broken SG Dryout 93055 (95206) | 117608 (124062)
98493 (100840) | 129145 (135888)
Caandria Failure 135857 (129820) | 127065 (125558)
Containment Failure 135931 (130110) No
Calculation Ends 259200 259200




3. (PC )
Spray On Spray On Spray On
LACOff | LACOn(2) | LACON(3)
Sec (Hour) | Sec (Hour) | Sec (Hour)
Large LOCA Initiates 0 0 0
ECCS Off, SG MSIV Closure 0 0 0
Moderator, Shield Cooling Off 0 0 0
Local Air Cooler Forced Off 0 0 0
Reactor Scram 0.87 0.87 0.87
Main/Auxiliary Feedwater Forced Off 0.87 0.87 0.87
LOCA Signa Received 34 34 34
Pressurizer |solated 234 23.7 23.6
SG MSSV Manualy Open for Crash 334 334 334
Cooldown
Primary System Pump Off 134 134 134
Calandria Rupture Discs Fail 3235 (0.90) 3245 (0.90) 3247 (0.90)
Loop 2 SG Dryout 3327 (0.92) | 3329(0.92) | 3337(0.93)
Dousing Tank Water Depleted for| 5311 (1.5) 6958 (1.9) 6844 (1.9)
Containment Spray
Loop 2 Liquid Relief Vave Open 6465 (1.8) 6502 (1.8) 6490 (1.8)
Loop 1 Fuel Channel Rupture dueto Creep 6580 (1.8) 7481 (2.1) 6788 (1.9)
Loop 2 Fuel Channel Rupture due to Creep 9061 (2.5) 9098 (2.5) 9130 (2.5)
Moderator Dryout 27667 (7.7) | 27136(7.5) | 27421 (7.6)
Loop 1 Unbroken / Broken SG Dryout 95206 (26.4) | 114855 (31.9) | 118038 (32.8)
100840 (28.0) | 123813 (34.4) | 124694 (34.6)
Calandria Failure 129820 (36.1) | 122593 (34.0) | 122859 (34.1)
Containment Failure 130110 (36.1) No No
Calculation Ends 259200 (72) | 259200 (72) | 259200 (72)




4 (PC )
Spray On Spray On Spray On
LAC Off LACONn(2) | LACON(3)

Sec (Hour) | Sec (Hour) | Sec (Hour)
LOFW (MFW + AFW) Initiates 0 0
ECCS Off, SG MSIV Closure 0 0
Moderator, Shield Cooling Off 0 0
Local Air Cooler Forced Off 0 0
SG MSSV First Open 2.8 2.8 2.8
LRV First Open 6.1 6.1 6.1
Reactor Scram 18.8 18.8 18.8
SG Dryout (Loopl&2, Broken & | 2641(0.7) 2646 (0.7) 2648 (0.7)
Unbroken Loop)
CoreUncover Starts inLooplé& 2 4434 (1.2) 4444 (1.2) 4446 (1.2)
Dousing Tank Water Depleted for| 5083 (1.4) 9153 (2.5) 8948 (2.5)
Containment Spray
Core Empty inLoop 1 & 2 5414 (1.5) 5426 (1.5) 5432 (1.5)
Calandria Rupture Discs Fail 6681 (1.8) 6695 (1.8) 6705 (1.9)
Loop 1 Fuel Channel Rupture dueto Creep | 10546 (2.9) 9521 (2.6) 9306 (2.6)
Pressurizer |solated 10581 (2.9) 9556 (2.7) 9341 (2.6)
Loop 2 Fuel Channel Rupture dueto Creep | 10546 (2.9) 9521 (2.6) 9306 (2.6)
Moderator Dryout 34339 (9.5) 30807 (8.6) 30707 (8.5)
Caandria Failure 138218 (38.4) | 130219 (36.2) | 129502 (36.0)
Containment Failure 138443 (38.5) No No
Calculation Ends 259200 (72) | 259200 (72) | 259200 (72)
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