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IEEE 344

Flow Switch
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= M= SR (F)0| HE SEC = Edst EMYULICH
704 36
2013. 5. 21
A8 1,287 HFAAPLEH R LA
3 13-1(10F D
w4 WZEAAE A4 gk Ay 12357909 8l
3 =5 HARE(AE) Ay 1,257] Al 1,25 7]
(7FE)RF/PLUS?)  (Z}E]gl/PLUST) |86
A8 A4 A
AEH A =4 2 959 4.4 2815 2815
(MW t)
AEH A =4 2 959 4.4 2.421(9,608) 2.421(9,608)
10f keal/hr(MBtu/hr)
AmE oA AA8(%) 4.4 97.5 97.5
A% FAYE kg/em®Alpsia) 4.4 153.2(2,250) 153.2(2,250)
oA QI A}
84 d&lzKr,) 4.4 1.03 1.03
F9A dEy e 4.4 1.03 1.03
AAQAZ A A2 B FoldE 44 2.06/2.27 2.06/2.27 36
Vi) 2] - 2
Z &2 10° kg/hr(MIbm/hr) 4.4 55.1(121.5) 55.1(121.5)
w284 #H4GE 10 kg/hrMIbm/hr) 4.4 53.5(117.9) 53.5(117.9)
w2 G2 mAftY) 4.4 4,165(44.83) 4,165(44.83)
/4.293(46.21) /4.293(46.21) | 36
=4 A WA AFE m/s(ft/s) 4.4 5.10(16.7) 5.10(16.7)
/4.94(16.2) /4.94(16.2) | 36
w2 Gt AeEsd {(Pkg/hr-m® 4.4 12.84(2.63) 12.84(2.63)
(MIbm/hr-ft’) /12.45(2.55) /12.45(2.55) | 36
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kecal/hr-m°-"C (Btu/hr-ft>=°F)

B % 2Eak CCF)

100% =52 43
dd2dd mift)

794 keal/hr-mA(Btu/hr-ft2)
HN D% keal/hr-mA(Btu/hr-ft?)

AAER P7 429 9=

W/em(kW /ft)

QATE Ho) e Ux

W/em(kW /ft)

474 d8AMY v 5y &
Hol2= CTCH

Hoj) A= s $Hex: CCH

# 13-1 (10 % 2

2013. 05. 21

1.3-3

R4 Ay 1,257] AHA] 1,28 7]

(7} QH/PLUST) (7} 9/PLUST)

4.4 206( 564.5) 206(564.5)

4.4 31.4(56.5) 31.4(56.5)

4.4 32.5(58.5) 32.5(58.5)

4.4 312.2(504) 312.2(594)

4.4 311.7(593) 311.7(593)

4.4 341.1(646) 341.1(646)
/343.9(651) /343.9(651)

4.4 30,75%(6,300) 30,759(6,300)
/29,538(6,060) /20,583(6,060)

4.4 15.8(28.5) 15.8(28.5)
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(ZF5 71 A <))

A2 8719 o HAHs

AN 5.2 SA-503, Gr.3, Class 1 SA-503, Gr.3, Class 1
S 1Eo]E QO E
A9l A% T e el Pad deni B

A 4E kg/cm®A(psia) 5.4 175.8(2,500) 175.8(2,500)
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F7)|HA 7] 4 54 2 2
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= A U 193 i A UAlE [Aed

AL A= 52 Ni-Cr-Fe &% Ni-Cr-Fe T

I 52  SA-508, Gr.3, Class 1 SA-508, Gr.3, Class 1
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Add & dAlex CCF) 5.4 343.3(650) 343.3(650)
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kg/cm®A(psia)
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A=y A =4 S 54 025 0.25

H &5 FH)(%)

HE" A F714H 4.4 75.%1,070) 75.2(1,070)

kg/emZA(psia)

A&7 X Z71L% CCF) 44 289.4(552.9) 280,4(552.9)
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FFAY 7 €T 47 FHAA AT ARG BAL

AL 5 g x5 £ ZF(MWe) Az

Lk ze 1 PWR 587 1970.12~1978.04
Fiaak) 7 2 PWR 650 1976.11 ~1983.07
Fiaak) 44 1 PHWR 678.7 1976.01 ~1983.04
Ll ng 3 PWR 950 1978.05~1985.09
Ll g 4 PWR 950 1978.05~1986.04
Fiaak) 9% 1 PWR 950 1979.10~1986.08
Fiaak) 3% 2 PWR 950 1979.10~1987.06
Fiaak) 241 PWR 950 1981.03~1988.09
Fiaak) £4 2 PWR 950 1981.03~1989.09
Fiaak) 9% 3 PWR 1,000 1987.04~1995.03
Fiaak) 3% 4 PWR 1,000 1987.04~1996.01
Fiaak) £4 3 PWR 1,000 1990.10~1998.08
Fiaak) 24 4 PWR 1,000 1990.10~1999.12
Fiaak) 44 2 PHWR 700 1991.01 ~1997.07
Lty 44 3 PHWR 700 1992.09~1998.06
Lty 44 4 PHWR 700 1992.09~1999.09
Lty 9% 5 PWR 1,000 1994.01 ~2002.04
gh4=4d 9% 6 PWR 1,000 1994.01 ~2003.06
Lty 24 5 PWR 1,000 1995.05~2004.05
Lty 24 6 PWR 1,000 1995.05~2005.05
KEDO A=zd4d 17 PWR 1,000 2000.02 ~ 2006.05
KEDO Azdd 2 PWR 1,000 2000.02 ~ 2006.05

D AMdEsde ATP 234Y 7IE0olv ATP W EFA S PSAR FA4 34 71&4]
(&, 28] 137 AYTad) gs5de $9&4 744
2) Aol $A€('06531, KEDO FaAolALE] T4 $8)
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kel AL A A TEES fu
Lians | =3 34 =3, 3= - NSSS $8.7]7] 1999

2 ERIEHY

Fiaat ] zd 1 ag, g5 - F712A7 1998

712 A7) 2A

gl 3% 56 33, 4% . NSSS #2771 208
2 ]

Fiaia:] =7 56 =3, g3 - NSSS F8.7]7] 2005
2 ERIEAY

QNPC AECL 24k 12 NAY = - F7EA 2003

TVA Watts Bar 1 H YA, B = - F71EA7 2005

Entergy ANO2 o] = - 7FE7), AR = 6~
Waterford 3

Indian Point 2, 3

NPQJVC A4 3 AN, S - A= 2008
APS Palo Verde 1, 2, 3 of gl &}, u|=: 5= h= 2010
Entergy A #Lof 2 Hul A, B = - F7EA 2011
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#1442 F1

MR IA

WEC 713429 wdad

AR

System 80 ¢o|A WAL

Palisades
Fort Calhoun
Maine Yankee®

Calvert Cliffs 1

Calvert Cliffs 2

St. Lucie 1

St. Lucie 2
Millstone Point 2
San Onofre 2
San Onofre 3
Arkansas Nuclear
One 2

Waterford 3

CMS Energy Co.

Omaha Public Power District
Maine Yankee

Atomic Power Co.

Calvert Cliffs Nuclear

Power Plant Inc.

Calvert Cliffs Nuclear

Power Plant Inc.

Florida Power & Light Co.
Florida Power & Light Co.
Northeast Nuclear Energy Co.

Southern California Edison Co.
Southern California Edison Co.

Entergy Operations, Inc.

Entergy Operations, Inc.

14-20

7@ |

=9
gHd f71 Aded (MWe)
Michigan 1971 810
Nebraska 1974 501
Maine 1972 864
Maryland 1975 890
Maryland 1977 880
Florida 1976 872
Florida 1983 882
Connecticut 1975 889
California 1983 1,127
California 1984 1,127
Arkansas 1880 943
Louisiana 1985 1,153



AEA 1,257 HFLAHAEH RN

#® 14-4 2 F 2)

4
gAL SHALH X A A4 YA %/I?Ne)
System 80 A&

Palo Verde 1 Arizona Public Service Co. Arizona 1986 1,307
Palo Verde 2 Arizona Public Service Co. Arizona 1986 1,307
Palo Verde 3 Arizona Public Service Co. Arizona 1987 1,307
WNP-3° Energy Northwest Washington  N/A 1,240
9% 3 Fiaakl 3%, 3= 1995 1,049
FF 4 g4 3%, 3= 1996 1,049
£33 Fiaakl =3, = 1998 1,049
&7 4 g4 =7, 33 1999 1,049
4% 5 Cianal:| 9%, ¥ 2002 1,049
3% 6 Cianal:| 9%, ¥ 2002 1,049
&35 Fiarab ] €3, 85 2004 1,049
&3 6 g4 =7, 33 2005 1,049

1) 7 ABB Combustion Engineering A} 4.
2) Maine Yankee: 19979 €3 AAH.
3) AA-do] FAH.

14-21



AEA 1,257 HFLAHAEH RN

#145@F D

GEALe] A= EAL gyl g7 33473

Mo
R

AE 3A} FALY-37] £9 (MWe) 44
Commonwealth Edison Dresden 1 192 1960
Dresden 2 281 1970
Dresden 3 810 1971
Quad-cities 1 810 1972
Quad-Cities 2 810 1972
La Salle 1 1,147 1982
La Salle 2 1,147 1984
Washington Public Hanford Sta. 1-1 422 1966
Power System Hanford Sta. 1-2 422 1966
GPU Nuclear Corp Oyster Creek 1 640 1969
T™MI-1 837 1974
India Atom Power Tarapur-1 215 1969
Tarapur-2 215 1969
Niagara Mohawk Nine Mile Point 1 620 1969
Nine Mile Point 2 1,166 1986
Atomic Power Corp Tsuruga 1 357 1969
Tokai 2 1,110 1987
Northeast Utilities Millstone Poine 1 650 1970
Millstone Poine 2 880 1975
Millstone Poine 3 1,208 1986
Tokyo Electric Fukushima 1 461 1970
Fukushima 2 783 1973
Fukushima 6 1,110 1979
Spain Nuclenor Garona 1 460 1971
Northern States Power Monticello 1 542 1972
Boston Edison Pilgrim 1 655 1972
Vermont Yankee Vermont Nuclear Pr.1 537 1972
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Duke Power

Omaha Public Power District
Tennessee Valley Authority

Philadelphia Electric

Baltimore Gas &Electric
Iowa Electric Lighting & Power
Geogia Power

Indiana & Michigan Electric Co
New York Power Authority
Calolina Power & Light

Portland General Electric Co.
Public Service of Colorado
Toledo Edison

Arkansas Power & Light

# 145 @3 F 2)

gd@iALAY-57

Oconee 1
Oconee 2
Oconee 3
Catawba 1
Catawba 2

Fort Calhoun

Browns Ferry 1
Browns Ferry 2
Browns Ferry 3

Peach Bottom 2
Peach Bottom 3
Limerick 1
Limerick 2

Calvert 1
Arnold 1
Hatch 1
Hatch 2
Vogtle 1
Vogtle 2

Cook 1
Fitzpatric 1
Brunswick 1
Brunswick 2

Trojan 1
Fort St. Vrain 1
Davis Besse 1

Arkansas Nuc. 2
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Al
ax

B I1A

(MWe)

886
886
893
120
120

481
1,098
1,098
1,091

1,098
1,098
1,092
1,092

890
565
809
820
1,160
1,160

1,089
849
849
849

1,177
336
925
942

1973
1973
1974
1985
1986

1973
1974
1974
1976

1974
1974
1985
1990

1974
1974
1974
1978
1986
1988

1975
1975
1975
1976

1975
1976
1977
1978
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A A

1=

Pennsylvania Power & Light

South Carolina Electric &
Gas Co.

Hydro Quebec

Tiepower

Ontario Hydro

Hidroelectrica Espanola SA

Union Electric Co.

Ministry of Electric Energy
(Romania}

Kansas Gas & Electric

Arizona Public Service

Long Island Lighting Co.
Gulf States Utility

Public Service of New Hampshire

Ilinois Power Company

Cleveland Electric Illuminating

Cent Nuclear(Spain)

Public Service Electric & Gas

# 14-5 @3 F 3)

gd@iALAY-57

Susquehanna 1
Susquehanna 2
Summer 1

Gentily 2
Maanshan 1
Maanshan 2

Bruce B(660)
Bruce B(560)
Bruce B(760)
Bruce B(860)

Cofrentes 1
Callaway
Cernavoda 1
Cernavoda 2
Woalf Creek 1
Palo Verde 1
Palo Verde 2
Palo Verde 3

Shoreham 1
River Bend 1
Seabrook
Cliton Poewr 1
Perry 1

Perry 2

Valdecaballeros 1
Valdecaballeros 2

Hope Creek 1
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Al
ax

B I1A

=38 (MWe)

1,084
1,084

685
951
951

807
807
807
807

974
1,192

706
1,192
1,359
1,359
1,359

846
997
1,197
984
1,252
1,252

974
974

1,117

1982
1984
1982

1982
1984
1985

1984
1984
1986
1986

1984
1984
1985
1987
1985
1985
1986
1986

1985
1985
1986
1986
1986
1988

1986
1999

1986
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CENIPD-67 Combustion Engineering, Inc. September 1973 10
Suppl. #1 "Todine Decontamination May 1974 11
Suppl. #2 Factors During PWR Steam June 1974
Addendum 1 Generation and Steam Venting” November 1974
Addendum 2 August 1975
CENFD-80 Moisture Carryover During January 1973 6

an NSSS Steamline Break Accident

CENPD-98-A  COAST Code Description April 1975 4, 5 15

CENIPD-118 Combustion Engineering, Inc. June 1974 4
"Densification of Combustion
Engineering Fuel”

CENPD-133 Combustion Engineering, Inc. August 1974 6
"CEFLASH-4A FORTRAN IV
Digital Computer Program
for Reactor Blowdown Analysis”

Suppl. #1 CEFLASH-4AS, A Computer September 1974
Suppl. #3 Program for Reactor Blowdown February 1977
Analysis of the Small Break
Loss of Coolant Accident
Suppl. #2 CEFLASH-4A, A FORTRAN Digital March 1975
Computer Program for Reactor
Blowdown Analysis{Modifications)
Suppl. #4-P CEFLASH-4A, A FORTRAN Digital April 1977
Computer Program for Reactor
Blowdown Analysis

1.6-1
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x
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HaAd WS

Suppl. #5-P

CENFPD-134

Suppl. #1
Suppl. #3

CENPD-135
Suppl. #1
Suppl. #4
Suppl. #5

CENPD-137
Suppl. #1
CENPD-138

Suppl. #1
Suppl. #2

A &

23 A

CEFLASH-4A, A FORTRAN Digital June 1985

Computer Program for Reactor
Blowdown Analysis

Combustion Engineering, Inc.
"COMPPERC-II A Program for
Emergency Refill - Reflood of
the Core”

Combustion Engineering, Inc.
"STRIKIN-TI A Cylindrical
Geometry Fuel Rod Heat
Transfer Program”

Combustion Engineering, Inc.
"Calculative Methode for the
C-E Small Break LOCA
Evaluation Model”

PARCH - A FORTRAN IV
Digital Computer program to
Evaluate Pool - Boil Axial Rod,
and Coolant Heatup

CENPD-138-P-A C-E Fuel Evaluation Model

CENPD-162-A
Suppl. #1-A

CENPD-170
Suppl. #1

Combustion Engineering, Inc.
"Assemblies with Standard
Spacer Grids — Part 1, Uniform,
Axial Power Distribution”

Combustion Engineering, Inc.
"Assemblies of the Accuracy
of the PWR Safety System
Actuation ad Performed by the
Core Protection Calculators”

1.6-2

August 1974

February 1975
June 1985

August 1974
February 1975
August 1976
April 1977
August 1974
January 1977
August 1974
February 1975
January 1977
July 1974

September 1976
February 1977

August 1975
November 1975
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CENFD-179

CENPD-180
Suppl. #1

CENPD-182
Rev.1l

CENFPD-183-A

CENFD-187-A

Suppl. #1-A

CENFPD-188

CENFPD-190

CENFPD-198

CENPD-201-A
Suppl. #1

CENFD-206-A

A &
Combustion Engineering, Inc.
"C-E Thermo-Structural Fuel
Evaluation Method”

Radioiodine Behavior in Reactor
Coolant During Transient Operation

Combustion Engineering, Inc.
"Seismic Qualification of C-E
Instrumentation and Electrical
Equipment”

Combustion Engineering, Inc.
"C-E Methods for Loss of Flow
Analysis”

Combustion Engineering, Inc.
"Method of Analyzing Creep
Collapse of Oval Cladding”

HERMITE, A Multi-Dimensional
Time Kinetics Code for PWR
Transients

Combustion Engineering, Inc.
"C-E Method for Control Element
Assembly Ejection Analysis”

Combustion Engineering, Inc.
"Zircaloy Growth-In-Reactor Dimen-—
sional Changes in Zircaloy—4 Fuel
Assemblies”

Reactor Coolant Pump Performance

Combustion Engineering, Inc.
"TORC Code Verification and
Simplified Modeling Method”

1.6-3

o= x4 EMYLICE
H31A
w3 o HEEEED)
April 1976 4
March 1976 15
March 1977
November 1975 3
June 1977
August 1975 15
March 1976 4
June 1977
March 1976 4
January 1976 15
December 1975 4
April 1976 5
January 1981
July 1981 4
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CENFD-207-A

CENPD-213

Suppl. #1

CENFPD-225-A

CENFPD-254-A

CENFD-255-A

Enclosure 1-P
to LD-81-095

Enclosure 1-P
to LD-82-001

CENPD-132-P
Suppl. #1
Suppl. #2
Suppl. #3-P

A B

=

Combustion Engineering, Inc.
"Critical Heat Flux Correlation

for C-E Fuel Assemblies with Stan-

dard Spacer Grids, Part 2, Non-

Uniform Axial Power Distributions”

Combustion Engineering, Inc.

" Application of FLECHT Reflood
Heat Transfer Coefficients to
Combustion Engineering 16x16
Fuel Bundles”

Combustion Engineering, Inc.
"Fuel and Poison Rod Bowing”

"Post-LOCA Long-Term Cooling
Evaluation Model”

"Qualification of Class 1E
Electrical Equipment”

"C-E ECCS Evaluation
Model Flow Blockage
Analysis”

"CESEC: Digital Simulation
of a Combustion Engineering
Nuclear Steam Supply System”

"Calculative Methods for the

C-E Large Break LOCA
Evaluation Model”

1.6-4
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WA FEEEEF)

December 1984 4
January 1976 6
March 1576
June 1983 4
July 1977 6
October 1985 7
December 1981 6
December 1981 15
August 1974 6
February 1975
July 1975
June 1985
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CENFD-161

CENFPD-266-A

CENFD-269
Rev. 1

CENFPD-275

A B
"TORC Code: A Computer
Code for Determining the
Thermal Margin of the Reactor
COI'eM

"The ROCS and DIT
Computer Codes for Nuclear
Design”

"Extended Burnup Operation
of Combustion Engineering
PWR Fuel”

"CE Methodology for Core

Designs Containing Gadolinia
Urania Burnable Absorbers”

1.6-5

April 1983

July 1584

March 1987



= M e EXEEF)0 S SHELRE gt =M YLICH

AR 1
2011. 12. 02
AEA 1,257 AFAAALIEN R IA
1.7 =9 3 78 AAAE
FSAR 7} dd 4549 E=W(Figure)2 FALLE A3, W HERAE =99, H3,

.
e

Ag, AAHE R AFLA Fo] 2FFTE AIEWE oo ffest= AN AA
EEdo fAste #dt. & #Fxde] §lx =W FSARY %€ =4
CRAICE-RL 2

e
rid

171 A7=d, A% 2 A=d

FAADA 1709 et ohe @5e) ARd A7|EUEL E 17-10) £330 Qo

7}, @A A @A E(Station Single Line Diagrams)

1}, @4 %=(Single Line Diagrams)
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