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URG
簡介

資料來源-中華民國核能學會
http://archived.chns.org/s.php@page=3&id=34&id2=1857.html

程式主要模擬範圍
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FLEX
簡介

參考資料-網際網路
http://www.aec.gov.tw/webpage/info/files/index_04_2-22.pdf
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簡介 程式介紹
簡介
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程式介紹
簡介
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程式介紹
簡介
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程式介紹
簡介

TRACE/SNAP Fukushima-like
accident simulation

FRAPTRAN
mechanical property
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程式介紹
簡介
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程式介紹
簡介
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模式說明與案例介紹
模擬說明
與案例介紹

TRACE BWR Mark IV containment cross section 



14

案例介紹
模擬說明
與案例介紹

核二廠 TRACE initial conditions of  URG 

PARAMETER TRACE

POWER (MWT) 3001

DOME PRESSURE (MPA) 7.17

FEEDWATER FLOW (KG/SEC) 1626.1

STEAM FLOW (KG/SEC) 1626.1

CORE INLET FLOW (KG/SEC) 10645
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案例介紹
模擬說明
與案例介紹

核二廠TRACE URG測試案例規劃：●啟動、-未動作
Control depressurization

ADS

Injection

Nothing

Event/Case Case1 Case2 Case3 Case4 Case5 Case6

控制性降低反應爐壓 ● - - - ● ●

反應爐緊急洩壓 ● - ● ● - ●

注水 ● - ● - - -

CPU Time 236970秒 818298秒 356033秒 307438秒 313562秒 791934秒

URG動作代號 CAI N AI A C CA
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分析結果: URG案例之分析結果討論
分析結果

Event Case1 Case2 Case3 Case4 Case5 Case6

Start of simulation 0 0 0 0 0 0

Reactor Scram, MSIV Closed 300 300 300 300 300 300

Loss of Feedwater flow 305 305 305 305 305 305

Controlled De-pressure 35kg/cm² 305 - - - - 305

RCIC On 306 306 306 306 306 306

SBO 2100 2100 2100 2100 2100 2100

Controlled De-pressure 15kg/cm² 2100 - - - - 2100

RCIC Trip 5700 5700 5700 5700 5700 5700

Reactor pressure drop to 3kg/cm² 5700 - 5700 5700 5700 5700

Containment vent 5700 - 5700 5700 5700 5700

Low pressure water injection 6700 - 6700 - - -

Fuel temperature over 1088K - 13244 - 7895 18723 13920

Fuel temperature over 1477K - 14164 - 8536 19550 14802

End of simulation 14400 14412 14641 8688 19808 14991
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URG案例之分析結果討論
分析結果

TRACE
MAAP
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URG案例之分析結果討論
分析結果

TRACE PCTRAN
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URG案例之分析結果討論
分析結果

L2 12.2319M

L8 14.5319M

TAF:9.25m

BAF:5.29m

TRACE PCTRAN
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URG案例之分析結果討論
分析結果

TAF:9.25m

BAF:5.29m

TRACE
MAAP
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URG案例之分析結果討論
分析結果

TRACE
MAAP
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URG案例之分析結果討論
分析結果

TRACE
PCTRAN
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URG案例之分析結果討論
分析結果

TRACE MAAP
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URG案例之分析結果討論
分析結果

TRACE

Containment venting
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URG案例之分析結果討論
分析結果

TRACE TRACE

Containment venting
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URG案例之分析結果討論
分析結果

TRACE MAAP
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URG案例之分析結果討論
分析結果

TRACE MAAP

Containment venting
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URG案例之分析結果討論
分析結果

URG程序下所需最小生水量

TRACE PCTRAN
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URG案例之分析結果討論
分析結果

若依據PCTRAN的結果，生水量20.1 kg/s將不足以冷卻衰變熱，造成爐心水位持續下探。
建議生水的最小注入量應為26.8 kg/sec以上

TRACE PCTRAN

TAF:9.25m

BAF:5.29m
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URG案例之分析結果討論
分析結果

BAF 5.29M

TAF 9.25M

TRACE

若依據TRACE的結果，生水量8.2kg/s將不足以冷卻衰變熱，造成爐心水位持續下探。
生水量10.6kg/s約維持水位為一水平狀態，
但基於安全與保守的考量，建議生水的最小注入量應為16.4 kg/sec以上
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極端案例分析
模擬說明
與案例介紹

核二廠TRACE SBO+LOCA with FRAPTRAN

Event(sec) 3.2.1 3.2.2 3.2.3

SBO SBO+LOCA SBO+LOCA
Transient start 0 0 0

Reactor Scram 200.1 200.1 200.1

MSIV Close

Recirculation pumps trip

feedwater flow trip

200.2 200.2 200.2

LOCA (steam line*1) - 200.2 200.2

Water level →TAF 357 700 369

RCIC stop - - 485

Fuel temp >1088K 4730 1900 2200

Raw water injection - - 800

Water level →BAF - - -

End of Analysis

(water level back to TAF)

5500 2500 3910
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核二廠 SBO(no water injected)
分析結果
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核二廠 SBO(no water injected)
分析結果
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核二廠 SBO+LOCA(no water injected)
分析結果
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核二廠SBO+LOCA(no water injected)
分析結果
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核二廠SBO+LOCA(fire water injected)
分析結果

0 1000 2000 3000 4000
Time (sec)

200

400

600

800

1000

1200

T
e

m
p

e
ra

tu
re

 (
K

)

PCT

Drywell Temperature

1088.7 K

0 1000 2000 3000 4000
Time (sec)

4

6

8

10

12

14

W
a

te
r 

le
v

e
l 

(m
)

Core water level

Bottom of active fuel

Top of active fuel

TRACE results                                                 於800sec時注入生水



37

核二廠SBO+LOCA(fire water injected)
分析結果

FRAPTRAN results

無鋯水反應發生
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FLEX案例介紹
模擬說明
與案例介紹

核二廠TRACE FLEX測試案例規劃：●啟動

Event/Case Case1

控制性降低反應爐壓 ●

反應爐緊急洩壓 ●

注水 ●
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分析結果: FLEX案例之分析結果討論
Event Case1

Start of simulation 0

Reactor Scram, MSIV Closed 300

Loss of Feedwater flow 305

Controlled De-pressure 35kg/cm² 305

RCIC On 306

SBO 2100

Controlled De-pressure 15kg/cm² 2100

RCIC Trip 28800

Reactor pressure drop to 3kg/cm² 29100

Containment vent 29100

Low pressure water injection 29100

Fuel temperature over 1088K -

Fuel temperature over 1477K -

End of simulation 86400

分析結果
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FLEX案例之分析結果討論
分析結果

RCIC運轉 調控SRV開關保持壓力維持RCIC運轉
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FLEX案例之分析結果討論
分析結果

RCIC設定L8高水位時關閉，L2低水位時啟動，運轉8小時後失效，緊急降壓到3kg/cm²，以
可攜式緊急設備進行補水動作。
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FLEX案例之分析結果討論
分析結果

圍阻體壓力最高峰值達到1.5kg/cm²，執行排氣洩壓後回復到初始值。
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核二廠用過燃料池(喪失冷
卻系統, 無補水案例)

分析結果

11.16 m × 11 m × 12.19 m; the initial condition was 311 K (water temperature) / 1.013 
× 105 Pa. The total power of the fuels was roughly 10.26 MWt initially
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核二廠用過燃料池(喪失冷
卻系統, 無補水案例)

分析結果

11.16 m × 11 m × 12.19 m; the initial condition was 311 K (water temperature) / 1.013 
× 105 Pa. The total power of the fuels was roughly 10.26 MWt initially



Modeling and verification with RELAP5 code for Kuosheng (BWR/6) 

nuclear power plants

Startup tests cases
 Generator Load Rejection with Bypass (2016, NUREG/IA-0464)

 One Feedwater Pump Trip(2016, NUREG/IA-0464)

 Main steam line isolation valves closure with bypass(2016, NUREG/IA-0464)

Hypothetical accidents (SPU)

 Main steam line isolation valves closure with bypass failure(2016, NUREG/IA-0464)

 Turbine trip with bypass failure(2016, NUREG/IA-0464)

 Generator Load Rejection with bypass failure(2016, NUREG/IA-0464)

 The Kuosheng power plant, the second nuclear power plant, is located on the northern coast of Taiwan. Its nuclear steam 

supply system (NSSS) is a type of boiling water reactor (BWR/6) designed and built by General Electric on a twin unit 

concept. 

 Each unit includes two loops of recirculation piping and four main steam lines

 The operating power is 3030 MWt after SPU.
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The chart of Kuosheng RELAP5/MOD3.3 model

46



The animation model of RELAP5
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The Kuosheng model of MELCOR2.1/SNAP
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The animation model of MELCOR2.1/SNAP
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The animation model of MELCOR2.1/SNAP
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結論
結論
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