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Study on the Main Design Parameters of Large Scale Fast Breeder Reactor(II)

Evaluation of the Plant Transient Behavior
at the Loss of Primary Piping Integrity Accident

Tadashi FUJITY , Yoshiaki IEDAY
Masaaki TAMURA" , Masatoshi MORIYAMA?
Seiji NAKANISHIV |, and Hiroshi TANIYAMAY

Abstract

As a series of the Study on the Main Design Parameters of Large Scale Fast Breeder Reactor(Il) in
1987, the transient behavior at the loss of primary piping integrity accident of the loop-type plant of the
Key Technological Design Study(II) in 1985 was analyzed by the FBR system code SSC - L, and then the
effects of the coolant leakage on the core coolability were evaluated.

(1)In case of the leakage from a crack opening area of lem?, which was rationalized by fracture
mechanics, at the cold leg piping near the inlet nozzle of the reactor vessel, the maximum leak mass
flow rate was immediately reached to 3.6kg/sec after pipe break, and the saturated leak mass flow
rate was reached to 0.9kg/sec at 300sec in the pump pony motor driving condition.

(2)In case of the leakage from lcm?® area as the originated event;with,fai]ure of the succeed of pony
motor driving in two-loops due to failure of the starting of & emergency diesel generator as the
single-failure criteria, the maximum cladding temperature was reached to 758°C, therefore the
reactor core was not damaged seriously, and the core coolability was secured sufficiently.

(3)In order to compare the effects of the rationalization of crack opening area, in case of the
enlargement of the leakage area from lem? to $D-t (26cm? in this analysis), which was assumed in
prototype reactor “MONJU”, the maximum cladding temperature was increased only about 5°C
compared with that of the 1em® area.

(4)Taking aim to get the setting ground of the source terms on the located evaluation, as a
superposition of the obstruct condition on the core coolability, in case of the failure of the succeed of
pony motor driving in three-loops except the accident loop, the maximum cladding temperature
was reached to 847°C (1em® area), and reached to 854°C (25cm® area) respectively, so both results
were exceeded 830°C, which was set up as the restriction temperature in the abnormal transient
condition of “MONJU”. However, it is considered that the cladding burst are not oceurred because
of the conservativeness of the cladding burst evaluation technique for design basis events,
moreover fuel melting and sodium boiling are not occurred.

Thus, it was found that the loss of primary piping integrity accident under the condition which had
been assumed the leakage from a crack opening area of lem®was little affected to the core coolability, and
the accident could be converged safely. Further, from the results of beyond design basis events condition,
it is congidered that the quantity of the source term was restricted the inventory in the fuel gap due to
some proportion of burst cladding.

1) Plant Engineering Office, Technology Development Division, O-arai Engineering Center, PNC
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HRECS LB, BLALALA LI ENDR S,

B2-13(T~(8). RUME2-147)~@Nd. LREHGT, 2RGHH., RUBRHROBILERLAD
DTHD,

LOOP1, LOOP2Iz Bit 2 1RKFikE i, EWBWH Y SO 70 —a0 - R ¥y Y iZ{E-TEBETT 2
A, WSO CPMIC X B EEEE T AR TE Y, ZALBREROHIBREICERE SR,
RBHEENV - T BT ARMERFMAATH D 25, LOOP1LLOOPZO M EE W, 3L A XL
Vi, —HLOOP3It, PMBIREIZRT 2720, LREMBRET LI, #6080 d42 0 Ti3izoL &
B, AICOBISERBRBRIHLIENT, 220, EROMIGTHERIERTE S,

T2RAME S, LOOPL, LOOP2TEPM3I#z & ) @R OB TRl EIc s h, ZRTEE
X, IRACSEEMEFIZ & ., HEBEED 5 186kg/sech HEHEG 2 51D, ~HFLOOP3R, ¥ 1o
FEREICL Y, ACHOBAEARNI%kg/sec (BN HISHIHB)C L CTHT 2 120, 2REHED
BROHILTBITEETE D,

E2-13(9), EUE2-1409) i, FERGFHA ML, ¥ — Fy RV HHAHBEE. RUFEEHS
N—HAENOE{zTRLL-bDTH B,

FRBEAMENR, BFFRERA275 20080308054 IT—BETLAOL, RBASEELT
WAHRALICETLTYS, LAPAL, v —¥Y2¥¥—. LA (BsL=NsL-3.6m)\ L icHef &
o, BHHOBERIETEEELT LAYy, FLRAKEIBI 22D, V- FRy L TOHR
LB Mt E v Edtbd b, # - A RAEHS, RERERICL VR4 CETT2ERICH2,

% B30 RO c oIk, H2-13(1). RUE2- 14DICRT & Y2, 30080 HIC B
2eFLHMBGREO Iem®: EH7.2%0E, R D25cm®: EH7.1%H BN, BEHKZBHERO
39%) LE->THh ., HBAREZCR+ISEBENSLLFEILR D0, BRERENET
Frb0LBbhd,



PNC-TN9410 88-131

)

B (kgfsec)

o

5000.

S55C-L OUTPUT: SCRAM BY LEAK AT VESSEL [NLET ({(TWO POMY MOTER RAILED) CASEQl {1cM2) Ba-07-18 PL.I
< =
'_: T T T T 'q‘l T T T
uy
o o i o
Q. - N =
: B -
! ) < 1
=
IIH o
< i
=
b = d Cr)
L] % ‘_: - “
=
N r L !
‘3. i b uy
H i
= 1 -3
. : : 2 2 , x : 1 .
B, 60, 120, 180, 2440, 300, 9. 60. 120, 180, 240, 300,
B M (sec) e M (sec)

15000. 20000.

16000.

0

ol hIi BT REDN

®

B 0

500.

§0. 120. 1I80. 240,
By M (sec)
& B L % H OB W B

300,

T00.

6§00,

4040.

)

#w Ao » 6o @B MK E

200,

6‘0. 120, 180, 240,
B Ml (sec)
RFFPasTHR/ LB+ LBE

B2-13 75> FEEOEE[PM2E5 LB, BAEOIom?] (1)

3400.



PNC-TN9410 88-131

S5C-L OUTPUT: SCRAM BY LEAK AT VESSEL INLET (TWO PONY MOTER FAILED) CASEDI (1CM2) 86-07-18 PL.2
< =]
= (=]
- (-]
[11]
=]
< %
i 3
o n
Q
o, a
ol | |
s 3
i =]
ng
hd
<
(]
= g
s
. 3
= 1.~
(=] L I ) ' =] T —
g, 60. 120. 184. 240. 500, 4. 120, 180. 240, 300.
53 B (sec) HE M (sec)
® KWFELESGEMHDOBRE @ B WE LKA K oE R
(F L F v ¥ 3P 1~4) (B L F v ¥ 32 1 ~4)
X s
= =
= T T = T T
o &y
) s
(=1 [~}
L—3 wy L
w ‘a -
5 : |
! B
# S
2 W oh
['r] -
ry
" ]
s s
o | <L
-t (2]
= -
o 1 1 1 1 R 1 1 1 1
9. B0, 120. 180. 240. 300. 9. 60, 120, 180, 240, 300,
B B (sec) B M (sec)
® HAWFLREHEBDRE HoE OB L K& o R

(FoF v vy 2 VE~8)

H2-13 772 NEBBOEBHPM2ESIH#EKE. BRO1em?] (2)



PNC-TN9410 88-131

85C-L OUTPUT: SCRAM BY LEAK AT VESSEL INLET (TWO PONY MCTER FAILED) CASEO1l (]CM2) B8-07-18 PL.1
. =3
= T [] L] T T T T
~— =
P <
= N -l i
e O
5 <
! B
L] =
A== o =2 A
mv’_\ m\—"N
g
bz}
=
c_/_z/ °r =
e
e R
& o
[ =] 1 Il 4 1 = 1 1 1 1
3. 69, 120. 180, 240, 300, 9. 60. 1206, 180, 240, 3a0.
[ H  (sec) B i (sec)
® FESHADBELOOPL) () FESHAOBRE(LOOPS)
&
— T T T T
&
L= I -
AQD
&)
e
B
=
L~} . H
m\__,-—-"\t\
|
=
c—/_—/i
&
=] 1 1 1 1
8. 6. 120, 180. 240. 300.
B M (see)

FESHAODER(LOOP2)

H2-13 77 b EBOEEIPM2ETIHEER. REO1em?] (3)



PNC-TN9410 88-131

55C-L OUTPUT: SCRAM BY LEAK AT VESSEL IHNLET (TWO PONY MOTER FAILED) CASED1 (1CM2) g8=07=-18 PL.Z
ol 2 2 ar 2 2
2 e
B g
(=2 =N
| e
= S
s . ' . . = . . . .
. 690. 1249, 180. 240, 300. 9. 60. 120. 180. 240, 300.
B B (sec) B M (sec)
(» I1HX2KkMMADBRE(LOOPI) 1HX 2% # A O & & (LOOP3)

600.

=

3040.

E (C)
500.

400.

]

200.

©

610. 120. 180. 240, 300,

B B (sec)
IHX2A B HEADBRE(LOOP2)

H2-13 775> bBLUOEBEIPM2E LR, FEO1em?] (4)

-31—



PNC-TN9410 88-131

S5¢-L OUTPUT: SCRAM BY LEAK AT VESSEL INLET (TWO PONY MOTER FAILED) CASED] (1CM2) 88~07=10 PL.3
= -
= T ¥ T & ' ¥
w0 R =
= =
EAN i =38 )
sa - 1
£ S
ﬁ [\2 ]
& W
=2 4 =z o
- -
o o
o =
o= | 4 (=2 |
o o
= =
= 1 1 1 L = 1 i i 1
9. 60, 120, 1860. 2490, 300. 9. 690. & 240 180, 240, 300,
B M (se) B M (see

09.

A/CNafl HA D ERE(LOOPL)

E (0
500. 6

&
400.

300.

<200.

60. 120, 180, 240, 300,
B B (sec)

A/CNafilHA DB E(LOOP2)

Q)

A/CNafll M ADBRE(LOOPS)

B2-13 772 b EHOBEPM2ES[HEH. KEO1cm?]  (5)



PNC-TN9410 88-131

§5C-L OUTPUT: SCRAM BY LEAK AT VESSEL INLET {TWO PONY MOTER FAILED) CASEQO1 (1CM2) g8-07-18 PL.4
= =

= (=]

ud Erl

= <

o OL

-+ -

k| 3 —

FY @]
9 . L 'k
] =1
M:‘; ‘Mz_ d 3 2

< » =
w ar 2

< =

(=2 (=21

1 1
9. 640. 120. 180, 240, 300. 9. 60. 1240, 1840. 240, 300,
B M (seo) B M (seo)
i
(9 aAs/cz=m m @ A DO @) A/Cc %= & W # A DO

A% v BE(LOOPL)

500.

400.

B ()

300.

iz
200

100.

L

9. B 0. 120, 180, 240, 300.
[ M (see)

N ]

4

® A @l W AR

#E(LOOPZ2)

®2-13 77> b SEOFEHPM2E5 LR, BADO1cmM?)

A% v 2 HE(LOOPSI)

(6)



PNC-TN9410 88-131

S5C-L QUTPUT:

(kg/sec)

2000. 2500, 3000,

&

il

4000,

3500.
T J

1000. 1500

500.
T

D

@,

©

£ (hg/sec)

il

1000.

B B (sec)
FRBMHBO/MH Y STHO
HEOTHWMHE(LOOPL)

619. 120. 180, 240. 0 300,

2000. 2500. 3000. 3500, .4000.

1500.

"]

500,
T

2 1

& 1

-}

®

GO, IIZU. 1'80. 240,
B M (sec)
FARHFHOMS » 7RO & (LOOP2)

300.

SCRAM BY LEAK AT VESSEL INLET (TWO PONY MOTER

# (kg/sec)

i

Fa

SLED) CASEDI (i1CM2) 88-07-18 PL.5

1000, 2000. 3000, 4000.

00

<1000,

§0. 120. 180, 240,
5 M (sec)
Ea s /se r THORELOORI)

E2-13 7372 b EEBOEEIPM2E5 kLB, B 1em?] (7)



PNC-TN9410 88-131

S8SC-L QUTPUT:

SCRAM BY LEAK AT VESSEL INLET (TWO PONY MOTER

. 4000,

B (kg/seo)
1500. .2000. 250¢. 3000. 3500

/& (kglsec)

2000. 2500. 30G0.

ik

8Bk

D_
g -
st i
o 2

1 2 a
olf . . . .
4. 60. 120. 180, 240.

B #l  (sec)

IHX2%Xk Na/IRACSNafl
Z A i & (LOOPI1)

3500. 4000.

& (kglsec)
2500, 3000,

1500. 2000.

ik

1000,

=]
g |
us
1 2 o
o L 1 L 1
9. 60, 120, 180, 240.
B M (sec)

IHX2%XA Na/IRACSNa#fl

300,

& 4 i & (L OOP2)

FAILED) CASEOL (1CM2)

g88-07-18

PL,6

3500. 4000.

1000, 15000

500.

1

2

KY

3
e, §0. 120.

By

180.
- M (sec)

240.

300,

IJHX2A Na/IRACSNafl

zZ 4 % B (L O OP3)

M2-13 752 b BROEHPM2E5 LR, RRO1cm?] (8)



PNC-TN9410 88-131

SSC-L OUTPUT: SCRAM BY LEAK AT VESSEL INLET (TWO PONY MOTER FALLED) CASEO1L (fCM2) 8=07=18 PL.7
=1
= g
o
(D. T T T T 3 T T T
o
@ N\ 1 =
<t o E— 1 |
~—
Ci £
S
o
# o R 3
L, o
s ] er 1
= b
v S
- - D..
< g ]
(=1
. L 2 L ] o I L L L
. §0. 120. 180. 2490,  300. 4. 6 0. 120, 180, 240. 300,
B M (sec) - M (sec)
) MFPFEHHHHN R RTFEESn N — #RE
(=]
o T T 3 T
uw
°-- -
=
&
ﬁ =)
c; 1
%lﬂ
al
|
=]
P; 1 ] 1 1
b. 64. 120. 180. 240, 300.

B [ (sec)
A= Fxy e B HH R

M2-13 79> bEFOEMPM2ET AR, FHEO1am?] (9)



PNC-TN9410 88-131

55C-L OUTPUT: SCRAM BY LEAK AT VESSEL INLET {TW0 PONY MOTER FAILED) CASED?2 {(25CM2) 88-07-18 PL.1
< -
. T (—]
- 3
= 1h ®
~ w|p ‘..ZA' .
=~ ” =]
= : 1 1
H af 2 ¢
=) \_L o
‘Ti. 6 0. 120, 180. 240, 300. ‘ﬂ §0. 120. 180, 240. 300,
B M (sec) i [ (sec)
® BLazWHAIESBRED ® BmHEpO»6 o0 KM T B
S &
: T T T T ; T T T L]
o~ ™=
= =
- =
w) L o= L
2 = ®
W S| zw
Eg =
® S °
o : 3'—’—_’_—“‘—’/’/_,,_'
i, 1 .
‘ii. B 0. 1240. 180. 240, 100, 9. 6 0. 120. 180. 240, 300,
B M (sec) B M (see)
@ £ F &L & B M @ & ® RIFEHTHR/LETVFLBE

E2-14 75> pELOBEIPM2E5(HEKEL. RMO25cm?] (1)



PNC-TN9410 88-131

§5C-L OUTPUT: SCRAM BY LEAK AT VESSEL INLET (TWO PONY MOTER FAILED) CASEQ2 (25CM2) 88-G67-18 PL.2
= s
= g
Lo w
<
. [=]
[ =] f=]
ol -
o 9
e 2]
B¢
o =8
=
[N 3 - ﬂ
(T3]
3 .
g 2k
: L
=
bl a
- a_
5 2
= 14
= ) . ‘ : L) - +— 2
Q. 60. 1206. 180, 240. 300, 4. 120, L80, 249. 300.
B M (sec) B M (seo
F1c) MHWHFLEESFEHOEREE Fie.® MW W B L £ & #F W &
(B L F v ¥ & V1~4) (I L F v ¥ 3 1 ~4)
. &
=) [=]
= =
e ¥ T T %5 T T
; o
(=] [ =]
=N w L
w —
3] 4
g : g
2
# S =S
= | 2r
4
i |
= #H =
= | (=]
-t (V-3
) 4 g
g 1 1 4 % L L 1 1
9. § 0. 12¢6. 180, 240, 300, 60. 126,  180. 240. 300.
B M (sec) B M (sec)
F16.(6) B ELEESSDOBRE FIG. 8 HoRoE L K & K KR

(F L F ¥ ¥ 32 L 5~8) (D F % v % Vb ~8)

E2-14 732 b BUWOETHPM2E5 LR, HRO25m?] (2)
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Q)

$SC=L CUTPUT:

500. 600, 700,

400.

®

E (0

500.

i

600.

4060,

u\

.

R00.

7040.

3 00.

120. 180. 240,

B M (sec)
FAERHADNBE(LOOPL)

60,

50, 120, 180, 240,
B M (sec)
FRESHADRE(LOOP2)

300,

300.

SCRAM BY LEAK AT VESSEL INLET (TWO FONY MOTER RATLED) CASEDZ {(25CM2)

88~-07-18 PL.1

=
E~]
~—
&
ol
G‘D
&
O
(=]
= |- |
m\—//\‘\
|
<
L=}
vP'
2
| — — 2 |
2
(=3 1 1 i 1
. 60. 120. 180. 240. 300.
2 M (sec)

@

BB ADOEBE(LOOPS)

F2-14 75> b FBOEFE[PM2ES KR, FHRO25cm?] (3)
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SSC-L OUTFUT: SCRAM BY LEAK AT VESSEL I[NLET (TWO PONY MOTER FAILED) CASEQ? (25CM2) 88-07-18 PL.2
o =y
(=] [—]
L7=] o
& =
— z - 2 2 6 UQ; I 2 2
3 L
b #
= o
=21 ol
- -
| |
= &
= <L
o« oy
= <=
(=] 1 1 i 1 L= 3, 1 1 1
9, § 0. 120. 180. 240. 300, 9. 6 0. 120,  180. 240, 300,
B [ (sec) B M (sec)

IHX2X 8 A ORE(LOOPL)

=
= T T T T
o
o
I — 2
o
(=
<=L
nd
<
o= L
™)
=
= 1 1 L 1
. 60. 120. 180. 240.

B M (sec)
IHX2ABHADEE(LOOPZ)

300,

IHX2XK BB A OB E(LOOP])

[2-14 772 b BBOEHBPM2ETIHER. KHEO25m?]  (4)



PNC-TN9410 88-131

300,

§5C~L OUTPUT: SCRAM BY LEAK AT VESSEL INLET {(TWQO PONY MOTER FAILED) CASEDZ (25CM2) 88-07-18 PL.3
s s
= =
= : . : . e . . .
o o
= o = d
— —
B B, (\z
(=] (=]
(=3 i < |5
- -
| g
s s
= 4 = b 4
o 3 L]
o =
= L 1. A L1 = 1 1 I (]
Q. 50, 120, 180, 240, 300, 9, 60. 120, [80. 240,
B M (sec) & M (sec)

600.

A/CNafll B AOEHE(LOOPL)

i BE (0
400. 500.

300.

Il

1

200,

§0.

A/CNafi i ADEE(LOOP2)

120.

i

180,
i (sec)

240,

300.

©

A/CNafll B A0 BE(LOOPS)

H2-14 735> +S8OEEPM2ES L. KEO25cm?] (5)



PNC-TN9410 88-131

$SC-L DUTPUT:

SCRAM BY LEAK AT VESSEL IHNLET (TWO PONY MOTER FAILED) CASEQZ (25CM2)

6 k1 3
“ s
B -
w S} ?
i
9. 5 0. T20. 180, z40. 300
B B (sec)
A/ C % & W A D
A ¥ v B E(LOOPI1)
—~ 3 3
A
MC")
S| )
o«
1
9. 50, 120, 180, Za0. 300
53 H  (sec)
A/ CZE R ® B A0
A ¥y v ¥ BHE(LOOPZ)

E O

&

300.

88-07-18 PLA4
<
= T
[T=]
<
oL
~
<
°KL
3] k] 2
<
=L
o
=l
1

9. §0. 120. 180. 249,

B¥ M (sec)

A/ C#® & 8 B A D
2% » 7 BE(LOOPS)

F2-14 75> b SUOEBHPM2ESHER. REO25am?] (6)



PNC-TN9410 88-131

§8C-L OUTPUT:

SCRAM BY LEAK AT VESSEL INLET (TWO PONY MOTER FAILED} CASEOD2 (25CM2) 8~07=-18 PL.S

. 3506. 4000.

£ (kglsec)
2000. 2%00. 3000

1500,

A

1000,

500.

120, 180, 240
B #  {sec)

WosHE » 7SO

THMHAR(LOOPL)

300.

# (kglsec)
1500. 2000, 2500, 3000. 3500. 4000,

i

1000.

500,

1 2 3

a 1

]

9. 690,

¢ spamesmOy 7 B0 R LOOP2)

120, 180, 240,
B M (sec)

309.

B (kgfsed)

1500. 2000. 2500. 3000. 35900. 4400

A

=]
=4 B
<
= 4
o
W
2 1
o A , ;
9. 60. 120, 180. 240, 300,
B M (sec)

@ EREaMO/sEy 7HONRLOOPI)

E2-14 75> FBSSOEEPM2ES LR, FBiRO25cm?] (7)



PNC-TN9410 88-131

§5C-L QUTPUT: SCRAM BY LEAK AT VESSEL INLET (TWQ PONY MOTER FALLED) CASEQZ (25CM2) ag=-07-18 PL.B
= g
© ¥ T T T [=] T T T T
- -+
g g
w N @ T
m [u)
3 8
— 3- 1 e~ r?)- i
L | &4 _
o 8 &= %
o o
i | 1 g #;- .
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2 l g i
o o
o 7 =) 3
'1] un
L 23 1 1 2 1
o i ! f o 3 _ K
g, 120, 180. 240, 300. g, 64. 120. 180, 240. 300,
% H (sec) =3 i (sec)
IHX2ANa/IRACSNafl IHX2XA Na/IRACSNafl
T S % B (L O O0OP 1) = &4 # # (L O OP3)
o
Q
3 T T T T
[
(=]
o -
[y
a
oL
— g T
W o
& R i
[=1
- | S |
o
(=]
2 i
B
(=]
(=]
2
=]
o
w
1 2. o 1
< 1 1 i 1
9. 60. 120, 180. 240, 300,
B it (sec)

@) IHX2%XNa/IRACSNafi
= 4 % # (L OOP 2)

M2-14 75> rBBOEBHPM2ES HEKR. BEO25cm?] (8)
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fif (m}

3

@) RmIFHESEADHBEL

£ (m)

5S5C-L OUTPUT: SCRAM BY LEAK AT VESSEL INLET (TWO PONY MOTER FAILED) CASEQZ (25CM2) 88-07-18 PL.7
s
= 2
(=]
,D' T T T g T T T T
(=]
] ) g
Sh 1 S f—— . ]
—_ ]
=
&
=]
= R 2
b 4 el J
it 2
s
w g
o -
N 4 el
- w
L=]
. \ \ \ . ) o A : . A
1. 60, 120, 1840. 240, 300, 9. 60, ta2ao, 180. 240. 3049,
o3 M (sec) B [H  (sec)

RFFEES N A~ 0 RE

= 1.

60.

120. 180, 240, 300.

B M (sec)

Ho— Forew & H M KA

E2-14 73> b BHBOEEPM2ESIRER. KHO25anm?] (9)
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(24 = — & — ¥ (PM)5| #3& i

SHINBEMOY -AF - Ltk BETAAHOMRBEE L LB, [ EEFHTHOLK
AHMRAEEOER. PLORBREEET S L) Rt 0Rndbe L ERCORS | 0—
2 LT, BREAM—TUNDIN~ 7OLETHPMEIBIAR LA — X 2FRE L 72,

HERAN1em?0FEEO 7T » FEMOREE L. H2-15(0)~@HSR T, % 2RAROA26em* D%
A7y VEMOBHE, H2-16(1)~B)IRT.

®2-15. BUTE2-161k, ATEOBIT & @300 COBHERL TWV5, HFDOLOOPIA.
BB — 7, LOOP2APM3 LRIV - 72 R LT3, REFHKNV— 7 TH 5LO0OPLII,
PMAYEEY S 2 S5 3 (F/CFRZE, LOOP2IE, PMSIMKICIZ&E L2, ERAtAK/ERL LL
HRTER (NC) BR#UMNTETH B L LTS,

@2-15(1). RUE2-16(Dik, FLHH, SFOFHIM TR, BREQY»HORBEER, RUFE
BT/ LB 7L FABEORLERLAD D THS,

WLy A, BEOENR LR TH D0, FLMP R, ERED LA 5 BEMA L~
MIETETLTWS, 2P0 GHMTEG. EREEr -, EERK 7O 70—-a-2 }
¥y itk hBETFLTWS, LAL, BREEHEV - 7S 03V - S0 BT, PMII#EEKEEE
LTwaid, HEOBHESECIFLEHAMEL {FCE— F1Lb—7NCE - F), 2FL46
FRIAMEOBFL VB2 Y, 10088 FEE, FLMOEBHRHEL 2>TWD,

7oy FRQKARTRAKER, FHV-TORBMOERICKER S 520, ¥— 2 {H3.6kg/sec
(# O lem?), 42.6kg/sec (KO 26em?). RUEEEBEy 7O 70 —2—RA ¥y #BI2B8173
— BB 0.9kg/sec( i O 1em®), 22.1kg/sec(iRiAO2bem?)E b, ThFAMEOBFTHR LKL
Twh,

FMostgd L, FOLROBE-REELEE2-16(2), RUE2-16Q2MRT,

B3F v ANICBTI2MBRBEER. £ Fhe76.8°CORME O 1cm®), 680.9°C(if ¥ L 26cm?)
Cln b, TAREERSEER, ThTh650.3°CORMDO1em?Y). 654.7°CURM O 25em) &, HMHD
ERILHEA, FELGSHFRESMET LTS L0, 50CULOREER LR 72,

BENV—7ZE0EHiE, HEOBTELLY, FICE—FIV—-THNICE-FERDOI LR
T, BHEENRIT L0, BHAOBRELAAMERT D43, BLAVHEEARO%E
L A

3008 DBF S BT B &V — T OACKRE IR, LOOP1T#H327TMWt. LOOP2i #89MWt & |
MEOHER L EHIC LB,

H2-16(5), RUE2-16(5)id, LREHM, 2RGHH, RUEAFBROELETRT.

SEHBROEN G v 2N, THOBELRR LD, Fh—-TLd, bFHLICHEEML T
b5, TOHETHLOOP2E, AICOHKREA(CEROMHISBHEN. L b, BRBERMBAIHEL E N
B, LRBRAFE L DEROWIBHBIHERTES,

% BI0BLEOEB IOV T I, E2-150), RUE2-16(1FT &5 iz, 3000 0B &z B}
5P LEEGRE D Iem®: @R5.9%H &, Wil 026cm?: E155.8% R B, MBHBLIN(ERD
39%) % LHEl->THh, BEARECRILBENSLILEZLONE A0, B2 RAKINKETE
3b0LEbh3,
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SSC-L OUTPUT: SCRAM BY LEAK AT VESSEL iNLET (THREE PONY MOTER FAILED) CASED2 (lCM2} 88-07-18 PL.1
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SS5C-L OUTPUT: SCRAM BY LEAK AT VESSEL INLET (THREE PONY MOTER FAILED) CASEOD3 (JCM2) 88-07-18 PL.2
— D oa\
g g
& ol
o =
= =]
x
bii=d
. 3
= . ; . . o . L
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B M (sec) B M (sec)
® HHUuFLEsHEEO0EBRE bOE O L K & W OE
(B L F v ¥ 3 +5~8) (B L F v ¥ 2 VE~8)

E2-15 75> bSLOEBIPMISS kL. BHEO1em?] (2)
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§SC-L OUTFUT: SCRAM BY LEAK AT VESSEL INLET (THREE POHY MOTER

FAILED} CASED3 (1CM2) B8E-D7-18 PL.3
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§8C-L OUTPUT: SCRAM BY LEAX AT VESSEL INLET (THREE PONY MOTER FAILEP) CASEOG3 (iCM2) Bg-07-18 PL.4
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5§5C-L OUTPUT:

B (kp/sec)
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fir (m)
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$5C~-L QUTPUT: SCRAM BY LEAK AT VESSEL INLET {(THREE PONY MOTER
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55C-L QUTPUT: SCRAM BY LEAK AT VESSEL IMLET (THREE PONY MOTER FAILED) CASEOQ4 (25CM2} a8-07-18 PL.}
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SS5C-L QUTPUT: SCRAM DY LEAK AT VESSEL [NLET (THREE PONY MOTER FAILED) CASEQ4 (25CM2) 88-067-18 FL.2
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55C-L OUTPUT:

500. 600. 7

400.

700.

§00.

400.

;#_J,f/////b#f

B300.

1240, 180. 2490,

By B (sec)
FEBMBADBE(LOOPL)

6 0.

<300,

E (C)

i

300,

o

B
Lﬁ]\
ng
2 2 0000 ]
60, 1'20_ 180, 240, 300.
B M (sec)

PEHEADBE(LOOP2)

©

SCRAM BY LEAK AT VESSEL IMNLET (THREE POWY MOTER FAILED) CASED4 (25CM2)

600.

500.

©

89-07-18 PL.3

400.

300.

e

200.

1I2{l. lIBO. 2I40.
B M (sec)

IHX2ABH AODEBRE(LOOPL)

§0.

=

(=]

w T T T T

=

al 2 2

=

L=]

° J

=

<L

o

<

(=] L i 1 [}

9. 6 0. 120. 180. 240,
BE M (sec)

IHX2 AW H A DOEE(LOOP2)

F2-16 75> b SBOEBPMIASHEER. RHEO25am?] (3}

300,

3ceo0.



PNC-

TN9410 88-131

S5C-L QUTPUT: SCRAM BY LEAK AT VESSEL [NLET (THREE PONY MOTER
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S5C-L OUTPUT:
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SSC-L OUTPUT: SCRAM BY LEAK AT VESSEL INLET (THREE PONY MOTER FAILED) CASEQ4 (25CM2) B8-07-18 PL.B
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D, FIREES30°CY LEBHERLEE -7,

2B BOMGER L LT, Fld M)y ABEEEEFHEAHESIC)2 LE S 5 L) izon
T, BE3F v Y ALVEBIA2RBELBTCOF MY Y ARBEEY, HEERRAEELZEZEL
woEds, LROSFELMRATOUBEERSERELIBRELVWEELLNS, LANoT, 0T
hDr =28, PO+ P 2LOBRBICRECAV EMbhol,

B, BHt=300FoRSIzB s, P, FRUPMI#EEB2E TR, EE0
7.1~7.2%0 &, BH2PMS|HELKIE)TRERDOS8~59% KR, HRETETEN, COBOH
BWHRBNEBOHABHNNE LB > Tv 3 0w, 3008 LBROFELEHICE, +oBENSD L
Mbhsd,

PEBRXTEALI L, #yr— 2L LAREO1en®, PM3|#EE2E0H4101R, HEEE
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3763.0°CL IR O Lem* D FE T, SPCREDLFICLEE-Thh, REOFT LA LS |
HELTHFELGEHICRETHEIISw Litbh o,

EHE, [ FHMBHETOIRGHHMBRFLEOBEL, FLOBRRTHET L LS 244+ 0E
REDLZEETCORN | O—2E LT, BRBENV - 7NV~ T2 BT, PMOI| %K
BELABESMHEERG L PPBALBTRMP)ICE, REETRBEER., T ¥N846.6°C0R
B O01em®), 854.0°CURE L 26cm?) e, WTFNIBED DI HERALAET VALY | 0BERORY
ZBEEROGIRIEESNCY LAZERLEY, COBSHFEENLOBRERIET 2 » % BT
L7,

FFM5ACe | COHBEMBOHMELTSH 2830°CORMNCOVWTHEL 7=, KRBT &
IEHRNVETEHRR COMBARBE LT, HEFREEI AR LR L, FPFRALLZHNE
BIANHEM L 25, Tk, HEDLFFTFH)., RURBMHERE(T ¥ | )T, Al
MBREZERLTBY, DHAE, RUSEEEELREEL /37 X — 7 CRBRESB<L L,

H2-18i, ¢OMEBRHRL, BELREICC/ech HEOHBBEDISBERIETRMELRL A
bOTHD, CTHEIVBBEES. DAECIABHNKELLBEE-TETT S, QEELE
RPREL LD TLERTBEMICHD &, T RBBETHRAESEN— 7 icl+512
FHORGE Lo TWA I Etbhs, BERORELABERLOS b, HBTERED LR ML
BREVERCBVTR, BEEREIE10C/ect TES L3 b wa Ers, F2-19127RT LS
i, EEEEFH10°Clsecic 1 2 I IRIBE TERMEB80°CI i L THE50°CH T M % 5344 830°C
ELTWE, TOLHIC, 830°CE W) HIRRMEIE, PR IVOBEXRATRTEY, REFCO
BRERESCE, COBEOHEMNICHE L, RUHSFOBRTROIEFE T L, Bites
HELPBACEREG L, HEBONERBARREL LW LAELLAS,

IHEHBERSEEONERRORBE L B 2bhThh, REMHBERECE, Life
FractionRule®%##%& L T3, E2-20t3, Life FractionRule * @A L - #BEHFSEREER
EZALAb0T, [bALe | COFMEELL, BREEZ» 2V LATETCHL LVIHE
BRLRTWES, FEFHCORELRER, ¥5CecThh, 7~ 75N % 10kg/mm?E KET 5
LHIBREREEHITOCL 2 Y., HEFMGFELRATAE, 2BFOBHEETL . HEFTFINER
HILRELZwWIOLEZONRD, )

CDEIE, RBBHEN - TYHNON ~ S OPMIIMERE VI L VB LVEELIToTH,
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+®2-3 1RGAMIRREHERTIER
g mED | HWERBEE | BARMKE | RAITE at 300sec
(1)PM3 | 4 lem? 157.8°C 3.6kg/sec 0.90kg/sec
i,
RE2E | o5eme 763.0°C 42.5kg/sec 22.0kg/sec
(2)PM3 | lem? 846.6°C 3.6kg/sec 0.91kg/sec
Ly
R3S 25cm?2 854.0°C 42.bkg/sec 22.1kg/sec
B OHSF. = 1.686% § L iR E)
#HR FOTE* | LOOP | LARIME* | 2RRIR* | ZRiEE*
1 10.39% 7.13% 100%
(1)-1em2 7.22% 2 ©10.39% 1.13% 100%
3 3.98% 3.94% 17.92%
1 10.42% T.16% 100%
(1)-25¢cm?2 7.11% 2 10.42% 7.16% 100%
3 3.98% 3.94% 17.93%
1 10.84% 7.23% 100%
(2)-1cm2 5.92%
2 4.22% 4.01% 17.93%
1 10.86% 7.23% 100%
(2)-25¢m?2 5.80%
2 4.25% 4.01% 17.93%

&R IZt=3000 D #EA)
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3. L

BEEEARNFORHEEECHT2HRINO—BE LT, 0FEEEERMEHTRI D
W=THTT PRI, BEFYRAF AT - FSSC-LE AV, LA BRBEED 75
Y P EBEBAT L. SHHBRRAPLGEICS L 2 BB LML 2,

BOREBEREROLBY THE,

WMEFFAD ) IVREHFOCLEFE LB VT, BEHEHIELEHL CAE/L s A BERML
Olem® 2> 5 0RMEEE L HE, BEKER, BHEAEHR A 6kg/sec(#®13h), #=—F— %
(PM): & B2 4R KB ) 3007 0 B 71, C 43 0.9kg/sec(#9 3.20h)- & T 5
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