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Margin accumulated but how
much is not clear.
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Features of FBR
- Comparison between LWR and FBR -

LWR FBR
(PWR) (Monju) Features of FBR
Coolant material Water Sodium . Thermal stresses
are relatively high
Reactor outlet temp. ~ 320°C 529°C but internal
Temp. difference between o o pressure is
reactor outlet and inlet 30°C 132°C negligible _

_ - Invisible in sodium
Operating pressure ~ 16 MPa ~ 1 MPa but corrosion of
Thickness of RV ~ 200 mm ~50 mm structural materials
Ratio of ID to thickness of Is negligible
RV ~ 20 ~ 140
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Code Case N-875

Code Case N-875, Alternative Inservice Inspection
Requirements for Liquid-Metal Reactor Passive Components
Section XI, Division 3

Inquiry: Under what conditions may the System Based Code
(SBC) be used to determine alternative examinations to Table IMB-
2500-1, Examination Categories B-A, B-B, B-J-1, B-J-2, and B-N,
when examining Class 1 liquid-metal-retaining components and
their integral attachments in accordance with Section XI, Division
3, IMB-25007?

Reply: It is the opinion of the Committee that the examination
methods shown in Tables 2A through 2E of this Case may be used
as an alternative to the methods shown in Table IMB-2500-1,
Examination Categories B-A, B-B, BJ-1, B-J-2, and B-N, provided
the following requirements are met.



A4AK: Example — B-A

Table 1 Alternative requirements to TABLE IMB-2500-1 EXAMINATION CATEGORIES, B-A

Table 2A
Alternative Requirements to Table IMB-2500-1 -~ Examination Category B-A

EXAMINATION CATEGDRY E-A, LI D-METAL-RETAINING WELDS |N VESSELS PROTECTED BY U ARS

B1.10 Reeactar Vessel {omtinm s man foring [Mate [3)]
Longimdinal and Creumferendal Shell Welds | [Mate [4)]

Aceptance VTM-2%

Item Mo, Parts Examined Examination Method Mot [1]] St ndard |}$ l_/
BkELT-

Merddonal and Circomferendal Head Welds
Shell-to-Flang Welds

Theell to=Hagd Welds

NommieroVesce] Walds

N oz le-to-Pipe W alds

B1.20 Primay Pamp Tanks [Kote ()] Comtinm s mon foring [Mote [3)] : } Al Welds
Al Liguid-Metal Retaining Welds (Indoding|  [Mote (4)]
Komzle to Tank and Kozste-wm-Pipe
B1.20 Imermediate Heat Exchanger [Kote ()] Comtinm s mon foring [Mote [3)] : } Al Welds
Al Liguid-Meml- Retaining Welds in Shell [Hate (4)]
K osie-toShell Welds
Tohes o= e Shell Weld s

NOTES:

{1} The sy=tem de=dgn shall condder the acces requirements for performamce of alternative or sdditional sxaminations to those spacified
herein if strudural defects or indi@tions are revealed that might require such sxaminations

[2) Pertyins to companents in loap-type primary syst=ms, not to immerssd companents in poal-type primary systems.

{3) Shall be provided by installed leak detection systems capahle of monitoring the extenor ofa liquid-metal ~containing systems and provid
ing visual and audihle alarms when lealage of liquid metal oo

(4] It is not the int=nt that all leak detectorsbe in service 100% of the time. The maximum pencentage of lak detectors that may be out of|
service at any aone time shall he specified in the Technical Spedfications.

[5) Lealage indiations shall be svaluated 25 mnfirmed or unconfirmed in acmmdance with the procedure dete rmined by the Owner in 2d
vance, including the time for onfirmation ofleakage Lealages indiations shall hesvahated 2= o nfirmed if confirmation takes longer timsy
than the determined time. Confirmed liquid metal 1eaks shall be @use forimmediate shutdown of the system. The system shall be unac
ceptahle forsendoe until the source of the indicated leak hax heen identified and isolated, orrepadned; the mmponent contining the in

dicated leak shall be unameptahls for serviee unti the leak has besn repaired. Unomnfirmed indications shall be mnsidersd faults -:fﬂ;q

manitnnng system, and the lsak detesars shall be repaired to mest the minimum pereentage of working leak dete dors requiredin [N

4]
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Table 1
Degradation Mechanisms Criteria
Diegrad ation

M echan s m Dﬂmm Fe& atures Jibtrl bute Crideris Lﬁlsﬂﬂhk Mm
TF orach imdation and propagadon potential for miving of hot and oold flwds at core (base menad, heat affected 2nne
EJ —— e, (HAT}, and webds
— p— +
potential for Hguid kevel tarbuolence,
poten tial for inflow of cold #imd to hot oother plemom
during a scram Tansient,

potendal for nelatvely rapid temp o aur ¢ change

VE FIV  |oack inidatkon and propagadan high flow, and hase metal, HAT, and welds

I\ I) rb ! %l] ,k -C E l E I ahsence of wih raton dampin g stoctres

I ] L J MF crack inddatken and propagadon presence of wched vibraton sources (e.g, pomps, (base metal HAT and welds
bl‘ 7N N AT ITER50 TS )
B jj — FW  |Sinming relative sliding motion hetween two ontaoing [contacting surbce

surfaces, and
T — — — dhsence of 3 Televant Surboe TETMEnT
[— I% E'k}: E% 7k'kF @ iE EK%%"%% R FAL | shinming kigh flon welooity, and % OrSeDE DO SN g with Hquid
ahsenoe of 3 rdevant suroe Tatment metal
E %‘{L; A E,] ( E7k i Z -t 1/E ij N e ;E;;;“;ji::nﬂ orise Tratment i JE:.E‘“=:I“5 e
. . . . SEE |dhinmdng anmtaots with Hgoid mesl, and s urice comSeoin g with Hgoid
— ASME Section Xl Division T — —

HTD| €P |oack imdatien and propagadan afieTating temperatare = TS0 (POTEF) [ferrivc |hae metal, HAT, and welds

1 0) 7___7\) l/ & |§J ij__?‘y mr;r:lafmib' (797°F) (amsmenitc staindess

Sres 5 15 present

M GHER (Table R-S2-1 of

steels): and

ASME Section Xl, Division : gaicavess e

reducgan in ducd iy and toughness aperating temperatore = 37 (PO7F) (derrivk |hase metal, HAT, and welds
mamrids], 4259 (79 7F) (susenite stadnbess
1 steeds): and

ratare = TS5 [(FOTF) (fermitic |hase metal, HAY, and welds
(797°F) (amsmenidc sainbess

Sres 5 15 present

DEF HIE reduction in ducdlityand creep newtran iradiation envinanment hase metal and wdds
srengh
imorease incresp stmain rate

Ta reducton in ducd by

and toughness opeTating temperatare = 37540 (7O7°F) (ferritk |hase metal, HAZ, and welds
maeriak), & T97F ) [ams wnivic s min ess soaelc

F =R dewe opmen t of d eformation GPETATING TEm e rAtaTe = 3 07<F} (ferritic |base metal, HAT, and welds
mamriak ), 4259 (79 7F) (ausenitc stainkess
seeks); amd
Se daTy STess i present
RD | devdopment of d farmation TS G 5 stress i present, and hiase metal HAT and welds
oyl c 5 ress Teach ing platic Tange s present
L5 reducton in holt- Sstening force stress i3 present, and bkt

ahsemoe of & ro@tion ko

Legend:
Thermal L avirad om (V) Neamrom s adon Effec [MIE)
Vibragan F Sodium Envrenmensl Efes (SEE) Thermal Aging (TA)
Flow induced Vibragan [FIV) High Temperatare Degradatan (HT) Deformation ([F)

Mechamizl Fatigue (MF) n [F) Sress Helief (SH)

Frettng Wear (FW) tigue Crem Inmeractan (LI Ratchering Defarmarion (R}
Gomrosion (CH) Creqn Embriziement (CE) Looseness (LS}

Flonwe Accierated Cormosion [FAC) Degradaton Enhancement Phenomena (LEF)
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(MAL)
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Discontinuity

(UID)

Additional EEMICEEEMNICEREOBRMNAAIEELZISZEI1ZEM
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Additional Reguirement for UCS
(R LRI oD )

UCS shroud has a structure to reduce thermal stress due to

start-up and shutdowns. C

Evaluation using stresses without load moderation structure
is additionally required. (Additional requirement on load)

| Load
moderation
|structure

| -,

& UCS shroud

NsL

Assumed structure
Actual structure for additional requirement.4
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Structural
reliability

| -

{2

Human
reliability

External
hazard
frequency

Etc.

Target
structural
reliability

Human
reliability

External
hazard
frequency

Etc.

Risk
indices

(CDF, CFF)

Risk target
(CDF, CFF)
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Plant-level

) Safety-related Input
Requirements

in Appendix |
(CDF, CFF)
Initiating  Initial plant Type of Accident .
events operating states accident sequence categories Contributors
Internal Power Combination of initiating Loss of Passive
events operation events and loss of reactor level components
mitigation system (LORL)
X 50% X 90% X 509
’ ’ X ~100% X ~50% 20%
External Shutdown Direct from initiating Protected ! other
| events | state || events (e.g., loss of | [ loss of heat ers
reactor internal support sink (PLOHS)
X 50% X 10% structure) X 50%
X ~50%
X €% —
Anticipated
. ) hility ic dictri || transient without
Example: About 11% c?f total re|labI|ItY is distributed scram (ATWS)
to LORL caused by static component failures.

X £%

17
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Figure 1-2100-1
Reliabiity Evaluation Procdure

[ Components Aeactor vessel
10 be evaluaied o8-~ :i:::s arwesEl
[ RAeguired | Fallure scanario satting [ Operating |
i functions |' i -2200) * | cn:unn:ll1|:-r5-_i
e.q., Decay hiead removal, 1 e.q.. Loads, ermp.,
safety shutdown — =ris
rl."I:IIjE"I'II:I I FCan rTeE
(-Z30(0]

|

Fallure probability
c-alculation
(1-2404x)
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Figure |1-3100-1 Figure II-4100-1
Falure Scenario Setting Procedure Modeling Procedure
Companants Failure scenario satting
b be evaluated (11-3000)
Required - Safting of mit state
Tuncilons {M-3200) . ~ .
_ Formulation of scenario
L developing process
| Cperating | Selection of tallure mode (N-4200)
| condrtions 11-320:0)

1

Satting of tallure scenarkos ) o .
and evaluation portions Setting of limit state functions
(lI-2400) {1-4300]

l

Setting of reference period
(11-3500]

Setting of random varizsbles
(11-340:00
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