2001
1&2 RCP

Small Break LOCA Analysisfor RCP Trip Strategy of Ulchin 1& 2
Emergency Operating Procedure

150

103-16

1&2

3 inch
20

Abstract

A series of quantitative analyses were performed for Ulchin 1&2 small break loss-of-coolant
accident to support technically the validity of Reactor Coolant Pump (RCP) trip criteria
presented in the Emergency Operating Guideline (EOP). Based on the analyses results, the
effect of RCP trip timing on the core uncovery and the margin for operator action time was
evaluated. Limiting break location and size were found to be hot leg break and 3 inch in
effective diameter. In addition, it was concluded that appropriate RCP trip timing is 20 minutes
after the RCP trip condition is reached.
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1. Nuclear Incident at Three Mile Idand, U.S. NRC IE Bulletin 79-06C (1979).

2. NUREG-0933, Item 11.K.3.5, “ Automatic Trip of Reactor Coolant Pumps,” (1983).

3. Resolution of TMI Action Item 11.K.3.5, Automatic Trip of RCPs, U.S. NRC Generic Letter 83-10
(1983)



(MW)

2775

2775

(bar)

155

155.6

(%)

62.7

62.2

(kg/sec)

4754.1

4754.1

(%)

5.97

°C)

304.6

304.5

(bar)

58

57.7

(%)

44

44

(kg/sec)

504.3

503.6

°C)

219.5

219.5

14 05 |
1504 Jod
119 03 o:
T o
16 o
450 (| 430
1 Intact Loop-1
o [of_|[] 460, Hot
1
3 o7 o 420 410 0| o
13 06 Jos
H ar0| 02 [ 480 (4 G1 o2
1[4 os]o 2 e o Cold
19 04
11 36
14 03] 0;
03 0 S ace
EEERAE ™
5
550 || 530
Intact Loop-2
560, Hot
oL 520 510 03| o2 | %P
2
0 s6s 02 03
Cold
ol 05
o4

TURBINE

250
240
o es [ 230 U
20134 22
81 67 )
7af— 186 776
210
1 1 1
o o o X
1o}Hfiss 200 frio:
o 72
120[58 125] 190 720
121|126
731
130J8d 135 R 70l
o | o |4 oL
ool 732
2P ofy’[] of ] o2
3 33
0B o3 0] % 03
7
P s Y i
75t
o5t osRS [y
160
140
150

1&2

od 08
of o7
of 06 |1
3
00 log 0 |1
o
o4y
s op o3y
3
oL .
o7
30 || a0
o010
2] BrokenLoop
Hot 360
1 o
Gl o o 310 320
380 FED
s o2 Jof 5 @
Cold 15| feo
S66) Charging
. EX
R 03
Acc o
si o
320

[T Time Dependent Volume
—  Time Dependent Junction

Fuel Heat Structure (Avg/Hot)
x Cross Flow Junction
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2. Core Collapsed Water Level Variations (3" SBLOCA, 1 Train HHSI Available) X o . .
3. Primary and Secondary Pressures Variations (3" SBLOCA, 1 Train HHSI Available)
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6. Vapor Void Fraction at Break Variations (3" SBLOCA, 1 Train HHSI Available) 7. Broken Loop Hot Leg Flow Rate Variations (3" SBLOCA, 1 Train HHSI Available)
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8. Core Collapsed Water Level Variations
(Hot Leg SBLOCA, Continued RCP Operation)
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10. Primary and Secondary Pressures, and Collapsed Water Level Variations
(3" Hot Leg SBLOCA, Continued RCP Operation)
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12. Core Collapsed Water Level Variations for Various RCP Trip Time
(3" Hot Leg SBLOCA, RCP Trip)
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9. Primary and Secondary Pressures, and Collapsed Water Level Variations
(2" Hot Leg SBLOCA, Continued RCP Operation)
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11. Primary and Secondary Pressures, and Collapsed Water Level Variations
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14. Core Collapsed Water Level Variations for Various RCP Trip Time
(4" Hot Leg SBLOCA, Continued RCP Operating)
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