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Study to Decrease Design Basis Leak(DBL)Y in the FBR
Steam Generators (SG)

- Feasibility Test of Tube Protection Sleeve te Prolong

Failure Propagation -

Masavuki UsamiXx Hiromi TmanabexX

Mituo Kuroha%k Yoshiaki HimenoX

Abstract

In the present studv., 2 tube protection sleeve was designed
and manufactured as one of the positive measure against tube
failure propagation. |Its effectiveness was confirmed by water
leak test in sodium. _

The tube protection sleeve manufactured was made of (1)z turn
buckle.,{2)a spacer and (3)a belt that are made from SUS304 steel.
It was attached to a heat transfer tube by a belt of 30mm in width.
Its attachment is able to be done easily in short time and is not
necessary to weld.

In the test, steam was fed to a tube attached by a tube
protection sleeve in sodium. An artifitial hole is drilled in the
initial 1{eak tube  Sodium temperature was 5§05°C at the test,

Results of the test revealed that the tube protection sleeve
has enough function to postpone the failure propagation.

Major results are as follows:

1. Sodium - water reaction occurred near both ends of the
tube protection sleeve. Nevertheless, neighboring tube was not
wasted until the failure of the sleeve.

2. At the water leak rate 10g/s, the secondary failure was

deltaved to six times in comparison to a tube having no sleeve,

¥ FBR Plant Safety Section., Safety Engineering Division, O-arai

Engineering Center., PNC.
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Therefore, it is possible to detect water ‘leak(normal detection

time is over 120sec) well in advance to the secondary failure.

Effectiveness of the tube protection sleeve against the
failure propagation was demonstrated by test. But., for its
application to the SG component., several problem., such as

durability and attachment property are still remained.
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Table 3.3.1 RERH -4

WEEE | HEE | HMAR Tag. N0 fii
R 1 T-7H KR
K nshes FEH 1 P-WH
0 it I L-WH K B I E
B 2 T6001, 150083
KRS
EH 2 P5001,P5003
HE 1 T-EY NS ARE
RIS
Eh 3 P-EY,P1101 IN - AR B L
P1108 RS A E S
RS EA 1 P-RT
MESE S 1 P5201 (TR R
RBH
RInEE 47 T1101~T1147
BMEERE | 57 f1-5" 4 1 R-1D
Anmk 3
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Table 3.4.1 FABRAHH

E¥ 5 REREHTHE ELGH T i =%
Ry EH kg/cm?e 132
} EAng
[t BE °C 331
FLt BfErkE ke 18
KREERE FHEE C 480
KE
STF e—F 4 AIRETES kg/cm2d. 70 R-0a il
Ky—28 g/s. 10.0 ) —2F%:0.8mm¢
ABE KA E m 1120 FISBREDRD S
7 B R 8. 120 *1)
RISES: v 09288 C 505 T-EY
FMIRR | Wk FRUAF-Y AR mm 1500 FRISBEHETLYD
Mt #WMAA—-F2EN kg/cng ~ 0.5 P-EY
AR FTHEER T 350
FE EHA-HREH ke/cm?g ~ 0.5 P-RT
BHFR | BHEREE TREE T 350
BHRIETT Fr-F 1R EESD | ke/cwdd 3.0 R-1D
WA BT 7o-F AEERED kg/cm?d 1.5 R-2
x2)
MRk | -4 2 MEREABIEH kg/cm?g 10 P-5201
(IR#ENT2, 13)

x1):7k Y — 2 E10e/s. D & F ORFEFTC OB BN (EHREHRLAPE (DI LB)
x2) GRERIEE D NO12, IMERERE—~ v ¥ —
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E3E | EKkEED Yoy b ERBO | Ry 2 27
A ENo, A5k B AR No. | EH&% L L/D | 50N | B@E | —VES RERR | W AF— U
(mm) (- ) DF (mm) (s.) X1072 (mm/s.)
Run— 13 B zahiE 23 29 3 " 2.97 57.2 5.19
4102 2)4Cr-1Mof
19 J) 81 101 16 i 0.269 61.3 0.439
12 ERERHE - — - it 0.177 186.0 0.0952
Run-
4103 2J4C0r- 1Mot 13 B im0 25 31 5 5 2.97 181.0 1.64
19 H 81 101 8 it 1.889 186.0 1.02
5-101 Mod. 9Cr-1Mo#H 9 EIRE RS - - - plitd 1.931 120.0 1.61
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Appendix. 1

Mod. 9Cr-1Mo $ifEzE MEEELEAE



- * ~
-—,_r.'; e - T A IO L b 2 Y
O % . DORYOKURDO KAKUNENRYO KAIHATSU $ ﬁﬁg 8 EEm i Head Office: 1.2, Marvnouchi 1-chome, Tokyo 100 Japan
Purchaser " JIGYODANa NIPP@N K A K .

: B EWGES . an 36241
TEEFEEFS . 60AZTL2 m,..,__ Certificate No.  ~
Purchaser's Order No. #/\ 7': - B i
S . =ﬂEE B ff
Trading Co., ! FUJI SHOJI CQ.¢ LTD. ﬁ 'qu\' =] = Date 1985-12-18
St AT . - . YT
EREMAHT 313 z2-950 INSPECTION-GERTIFICATE S

/Construction No.
(’3:" d'tﬂ COLD FINISHED SEAMLESS STEEL TUBE ﬂoniru:fhtonq -
emedity . STBA TEMPALOY F9S Production No. | 36241
0 5 " PLAIN END " B T &
Specification Contract No. ©TTe4207
=+ i .+ Size 4 it % M@ 5 - Chemical Composition (£5) 5| # & M - Tensile Test &
=1 M & ol -3
b 2| ¢ |si I M | P I sfee| M| ¢ [Me s.m_l N | RRasn | Amms [w oo Hardess
31.8X3.2X5000 3 |Heat No. "3 | vieto pomns | TERD e | B [ "5 | Teat
a x100] X100 | X1000 X100 X1000 | %100 por s [-4] % |t }
FE i = ) % - Quaniity misg | TR (L 8 204 30 800 84 18
< & m | S Total Length Min, 11 42.%_!( 600K |20.0
item| Length Mumber | a1( ) W& 5 TRIL] 12t 50| 60 20 10 49 9501105 40 TQ 25
No. | «1 (MM} HEAT ND.] of Pieces Mass | TP | Max. .
001 5,000 | 5TCLS 60 T44KGS) 5T015(L| 10 33 39 8 2 13 B44 92 1d Z1 11| 512K | T1.9K |25
" P| 1&y 35 37 7 2 11 837 91 8 24 11| 51.4K | 72.0K {2544
TOTAL &0 T44KGS INB
SPEC. X100
MIN.|L &
MAX. (L 10
5TOLS5|L 8
uw |p 8
M [FERR S| demmpn | @R | AT RLesRe | I R R ULTRASONIC EXAMINATION GOOD-
Dimension | Hydrostatic Test NDE Band Test | oo Flaring Test | Expansion Test
GOoD MICROSCOPIC TEST GOOD.
GQA0D 100 GOOD GO0D Qoo
NOM-HKETALLIC INCLVSION TEST GOOD.
EE - Note ALINIS & 3 {60 - JI5 No. 4 (Longiludine?)
o SEES 5 ()18 Ne S ompninn =
T SS2 T (B0 No o (rrancversey R_tkgi/mmt  YR:RELKH: - Vield K :keffcmt

MM:mm Teet Specimen  1LLISLE & - J15 No.11 KS ; ksi Ralic P :psi

FN :tin aJli{;gw(m):éﬁ No.lﬂlnngilud!nn!) MP:MPa N RA: & R - Reduction KP:kPa

FT :it fiL Isﬂb{nlﬂﬂ)- Ruund Speclmun{l.onwudlﬂal) N iR/mm af Area MF:'MPa ,

B () B S el ongidial Width 172 in g o
Lok 7 ~25H47 « Ladis Analysis oy D ! in: :
P8 & 4 4 » Broduct Analysis §§ B iy L B e oG udmaliath 1% A walm
SSIE LRI I (#E) ¢ Strip Specimen(Longitudinal
LREGEHEOHREEORBIC AL T s I EEY WL 2T,
WE HEREBY CERTIFY THAT THE MATERIAL HEREIN HAS BEEN MADE AND TESTED IN AC- P .
CORDANCE WITH THE ABOVE SPECIFICATION AND ALSO WITH THE REQUIREMENTS CALLED “-:‘:5."“",?;, o ‘
FOR BY THE ABDVE ORDER. [FER 4
REMNBARE

YUK R

FhE N BT A AT 1 1 5

KEIHIN WORKS: 1.1, Minamiwatarida-cho, Kawasaki 210 Japan

KEIHIN WORKS

€¢1-68 0TV6NL-ONd
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Appendix. 2
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Appendix. 3
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Appendix. 4

A CBR B E 7 — 4
B EZaE R EEE (T —1101~T —1112,
T —1133~T —1147)
RANEAARE, [TH, WAL (T—WH,
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RivE&EEH (P—EV)
RRECERE (T —5003) .
BHR T 7F v =74 R/ HBER (R—1D)
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