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The FFD (Fuel Failure Detection) System has been installed in the HTTR in order to
detects the abnormal release of fission products from the fuel during the operations. The
FFD system samples the primary coolant from the high-temperature plenum division of the
reactor core divided into seven regions, The system detects short life fission product_(FP)
gases from each region. The damaged region can be specified by the FFD system.

In the design, it was considered that the change in the sampling flow rate during operation
was not necessary. However, it became clear that the measured value became unstable
because of a fluctuation of the sampling flow rate due to change in the primary coolant
pressure during operation. Moreover, it was difficult to change the sampling flow rate during
operation. The sampling flow rate was controlled by manual valves located in the service area
where the entry is limited during operation. Therefore, an improvement was carried out to
control the sampling flow rate from the outside of the service area. The stable measured
value was obtained by the improvement. Moreover, noise reduction, improvement of oil level
gauge of compressors gives excellent operation of the FFD.

This report summarizes the maintenance work of detectors (precipitator), equipment and

improvement items of the system.

Keywords: HTGR, HTTR, FP, Fuel Failure Detection, Maintenance, Primary Coolant,

Precipitator.
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NTD, COT= HTTR TIX, BERRPEGRIC—ELNLETORMBBEIARLTEY. &
BN THEZEORMAH TIEMDPKBREL 02U TINEERORIBIE+2HFRLSB/INE1E]
[CHIBB T HERDHTLDY,

HTTR Tld. EEERORHHIEE ., 1 S POBRSHREREICKYERL TS, HTTR OB EHE
DRLR D KSTHEE DI LMD BEDIZIE, 1AM PR o O RMBICHEET A HME
DI RUVBEROBBRHTNTANSBREESIhIFHR(DUT o X2/0) D955
FAFET %, T T 001%BEORHIERERIBTIIENTEDL. RFIFHRERBO 1 055
BETRERHEEIC LY BHRERIK Table2.1.2 DESIZEBEh TUNS,

COLIGRHBREOERICSVL T, RFFEREGHORHOREMEERTIHRMELT.
10" %2 E DB IBRE TR TEDLS5B|ETSI T FFD NEBEIN TS, KRBT . RFIF

DERTLF LBMETHEBIZHEIL. ThENOEREOEEHMBIRERMEHRERETSE
[C&kY., BMEBREAREL- MBI B ETEDLSBESN TS, FFD OBEE% Fig2.1 12, R
% Fig2.2 IZ5R9, _

RMBIRT LI YTV TREICKYS O TI TSN -REEH O 1 AEH 1. )i/
TvORADY TV TRIRFICKY  FRO2FEMNNBIRSN, 2RO T ET—2 THEERBH
PREBMHBFHREARTESLSICHE> TN, FREED 1 RAFF RV 1 RAY D LIICERE
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Table2.1.1 HTTROEFR

[RFIFEE D oMW

1 o AYYLAR
BRFFEADQ/HOSHNHERE 395/850—950°C

1 RAEHED 4MPa

KFID R E 240

FIbESES 2.9m

FIibEMERE 2.3m

HhEE 2.5MW/m?

3 & ZEIEVSY-HEBHT R0 HE
DSV RHEE 3~10% (FE1Y 6%)

3 BTY 312 JoyoR

REFFENEHE 8851 (2 1/4Cr—1Mo )
FAHERY 1 L—7 (R RBFRUMEKSHIE)

Table2.1.2 RHEREOEFEE

EE{E (MBg/cm3) HHTHMIEE (%) FEE G
0.07 1 BFRRI5 L
0.03 0.4 FEIS LR URIBMREIRY HL
0.01 0.2 45 545

Table2.1.3 BRERHS>—E

R FeEs e IRE B ERE BERE
NERE

7T ATE#ER FERE FEIRE BRIERRE
SRRE

ek RERERE SNERE
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Table 2.1.4 HAEWBORE FHLREHTH#

BEtRHE AW HREREH
HRRFER BIRTER S
MEIZR B
mADIESE A LA R
BEtitx B X =THRESRGHX
B®E 054 m%h
F K 0.15 MPa
[REhH B 5 FEEDHH
oA 3.7 kW
B ¥ 1

Table 2.1.5 TLIETF—2DRE FHLREHH

RETERE AW BEHBRRRHEERER
MEISR C

MEHEER BRHIFIER TIRFVIVUFL—VaviR HH SR
FHRlE R 1~ 1x10° s
BEHErEE 1~ 1x10° s~
B % 2
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Table 2.2.1 HAEMmHEOBIBHEHE

HRAEREH A TR EESRGRRA
2 ¥ 18
mafEAED 4.7 MPalgauge]
ReERRE 50 °C
5 = 0.54 m*/h [150cm%/sec ]
F K 0.15 MPa
[EIEREL 290 rp.m
MEIZR B(S)
HRRIE R B ERIERI S
REN B = FETPR(LEAKEOR)
X % 1 E
H A 3.7 kW
B E 440 V 3 8 50 Hz
B # 4 1B
BSR4 1500 r.p.m
wigER F i
AFN B =® =CEMAGER
(RARIRUMHE H X &1 &
fl) mEERED 47 MPalgauge]
EEEREE 50 °C
SRR WABRF/3 0013 m?
HHEBEIRF/S 0019 m®
MEISR B(S,)
BRRIER BRARPEIERHEY
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Table 222 HAEHEH -ELFOMBLH

HEISA
w2

EhieH

1 &

4.7 MPal[gauge]
50 °C

412 kg/h
1BX 1B
SCS13A

B(S,)
BEIRFERI 5

Table 223 FLIET—4D#BRHEH

s =X

x ¥

FIVNBE
EEEAES
BEERRE
ERRHE

EREN

R
YTV THARE
IN—UHARE
iR

FHRIEEE

X RILFE

MEIZA

a3

BT E (N EXRSE)
#E Fzon
K74, N—

BES

XS

T ET—2E(TLys—3 8 Mark—11)
2 £ |
1000 cm®

4.7 MPa[gauge]

50 °C

NI LFR

3.9 MPa[gauge]

40 °C

$5 0.5 kg/h (23cm®/s)

9 0.1 kg/h (5em?/s)
TSAFYIOFL—avhrovs

1 ~ 1x10% s

Kr88‘ KrBQ‘ KrQO‘ XeISS

B(Sy)

HERIER S

280mm X 700mm

SB970 302S25 (SUS302 f8)

BS1503 221—430E (SFVC 1)

#9225 kg/H

Eip
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Table 2.2.4 HfHBOLHk

~ FFD & = B I AR
' ¥ = 1@
MEIIA C
& W1400 x D1000 x H1900
U7 RE R B ILFAsHT
NMEREE B = 1@
il e g HEIZR C
<+ & W800 x D1000 x H1900

Table 2.2.5 FFD HIfHIOHEE

MR N 5
TLLET—20%I# T ETF—REBEDHDY LTI T E—FYBEI R VF
BT T RE)/ B R YT

‘FP ORIEEHHET 52800 0—F21 =y

A EREH O HIH H R EREH DT/ IR VF
HRERBEAOZEN—FICHEES . HREMRE/ S/ SRE

EREFOMELZRET S0 /0bavb0—5
BUERTSE TAZA—EEINRT
TR R EE DR R
JTHUT) TR EER DR T
TS ERREEE O RT
JTHUTYUTRREREIDRT

TERRARERTEERIORT
BEBRoORT CEHEADOEHRT (Table 4.1 EHHFR—ES M)
i P REIEEAOIABBIBREEE RE IZEBRFOEL
fRIRIRF DK BRIV FLEB7EED 28D T LI ET—E~DFEEGRIR

- FRISURIR A O F B
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Table 2.2.6 YTV RBENBEREEFHROMEE

B EE ] B ) %
REERRURENRD FLVETF—RAY LTI HRE BT T R R
FLLET—EBYLUT)UTHE 0~30 cm®/s
TLVETF—2ANR—VHE =TS HEEE
TLIET—4B NR—CHEE 0~10 cm®/s
EHEER TLIET—SAAQY TG ER EHh & R&EH
LI EF—4B AQYUYTYUTFERN 0~5MPalgauge]
IN—USAUTIE
Table 2.2.7 RMBBREBOWBRLH
BMEREER =R BEER
= % 2 ¥
meEREN 4.7 MPalgauge] ]
BEERRE 420 °C
BEERET® 12B x Sch 80
RBEEME STPL380
HEISR As
waRIER BRARFE2ERR
BHMERABEE HRERTH E7&
BEEATEN 4.7 MPalgauge] ]
 EEERAE 420 °C
BREETE 1/8B X Sch 80
RBEEME SUS304TP
HEITRX As
BERER BRARFEIEE
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Table 2.2.8 T4/ 2NDH{_HR

FB R 2 K AEBEALY3IARR
mEEREHN 47 MPalgauge]
EEERRE 50 °C
i K AL R
RAEOBSTHERE EBE H (Cos0 BT 0.7%10~Ci/g—He)
BEE N 3.9 MPa[gauge]

BERE 40 °C
MRIEHE #03 kPa LIF
DAIVBIL A MR
=R BERATULAAY 2
HiEtERE I Sum L EOEME 95%LL EERE
# B SUS304, SUS316
FEHE 4 & SUS304TP
hyFIT SUS304
B3R FE BEBRERN
WEISA B(S,)
HREHER = X 1 &
R OB 912 Ke/nh (56cm®/s)
TAIAIL AL MEHR
B B 14
T &k o0 25mm X - 145mm
FETE AETE o/ 60.5mm X *5.5mm
nEEs #5 425mm
(=] 300mm (a1 MAEETE)

TLLET—4 E 2 &
= $305Kg/h  (23cm?/s)
TANEIL AV MM

% £ 2K (1K %)
Tk o0 18mm X  145mm
FETiR NETE OB 48 6mm X t51mm
ST #9 385mm
[ 210mm (Pa/ MR ETE)
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Table 3.1 MHPEBREEE HTATHEBRTEE

£ A B ® g B F B B
H7.5.1 Bt T E A
H9.4.1 H A EfE B R A
WRESERES, A RAEBEA MILLAIEDER R
H9.41.H9.48 [T LLARIVIE (2
o B T
T AU R)IVBIEHRREREFIC, EFAALLA
WITERBRTEEL ETHIZEERHER, RRAE
HR.AMNRICHFROTEANREL, LRILK
AYFLoYBIZABFLI-CEICKYRELI-CEN
12.16 LLARJILAA g
"9 AV SVRAITH FIBR, MEEL T LRIV AASYFES TILIZULHA
L.z AOIZH A0 E3ERYFFITRZEIC
KYLRIV A yF o EIcTantELLZLVE
i&tbf:o
H11.29 BIRAR. SER R AR LR, I TERR
TRE10EE =
~ H11.3.30 FRIOFREMNBRER FESR. HelJ—OHEER. MERE(EBIRERERIE.
M AR ERERREEERE, ANKIZKS
H12.2.2 BETHUORELEVI A —RILM R,
LR 1 EEER S
~ H12.2.21 TR FRER RIS A TRIRBESR. He)— VMR, tEREERIRESE
R,
HAERBEEBETOKE (RYAHEDRL.
12.5.1 e 3 4
H12 FRETOXRR R—CHRRRIET) B
. - ERERFORBABOIOIT)—2NIR%E
H12.8.1 Y= INGRABE- BB ML B,
12102 PR R, HAER MR ERE, I TRE
'H1'2 (024 ER12EEEHAREE R, He— R, EREEBIRERE £,
o RIGHE NS EERIKRERTANSE,
H13.7.24 Q BRI AR S SR, M TR
FRE13ERE =
~ H1396 FRISEREMRBRAER D, Hel) —URERR. MREFENREIRERIE.
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Table 3.1 REBERHEEE HAERBRTERE ()

£ A A 1 B | g s W B
| BARUAIRES . R EMRIIRA - L H R RS X DR
B, ERORRIL. RA-HEHFO/ILTH
N—EBFFRILMEDBEIZL DD EHIEA,
113,830 FRISEERHARMGEE THITHTHRERHRBREE T, TREAERERE,
(%) OHPSIZDAEEEOLEEEZEDS
Q@BfHFRILED LY EBRER
ML THOEET XD
@I TFIRZARELLL. EEE~DILH
140 B AR. CHESXBRERETER, U TRE
~ H14104 TER14EEEHRREE HRER. He)—URER. MEREIFENRESEEREE
T
BLEZRBRTHREREISVIOYT MDD
. ) EOFAILRNER, REFAEDOHBR. /529
HIS326 | ITVTUNIRETANEN | or BT, SR LR 1SR E
BRI R T RER,
H15.9.1 BABURIR . CHRERM., V50 v IR EE
~ H15102 FRI1SEEEH RBREE R, I TRIRRRER., He) —VHRER. tE&E
' VEEIRERIER T XN,
HRAEHBHBEETEROMRELT, BA-I
H16.3.17 AAERBBZETRE HHAT R YL RUSEYEORE. HR7 IR
BEEM,
H16.5.13 . o e AAERBEEETEROMNELLT, A I
~ H16.5.14 ARERRERETRE H AR MEREM, |
BRI, HERBERERE, I THRIE
AR Hel) —ORER. MEREFBIRERERER
H16.8.16 Mo INANRETFHEHF VC4 T7 VB ED
~ H1693 TRI16EEEHRRER FERERE, T AEBERAANKERBOEE

[Z&kY, DUV E RV EHN—BFRILIZ
BULHRE, DEELT, RILFDOHEZE SCM435
M SUS316 12 HE,
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Table 3.2 MMBEBRULEE TLIET SR FEE

A B8 1| =] ®#F A B
H7.5.1 Eih it TERM
H8.8.1 H{RH a3t re s ERBAA
H9.4.1 R IR EERBAA
H11.2.4 BIRURIR, NMRRE, TSR 4 2,
~ H11.3.30 TRIOFREN mikiER A THRE RS, Ho)— )R LR,
H12.2.1 TS5 EREE. S EREEEM.
~ Hizgge | TRNEEEMRRER | e hmmmmeE,
. EREEBOBBRBROI-HT)—2 9%
H12.8.1 )=o) AR E-RE MAEL. BE
1207 TR, M EREEER,
N, TR12EFETHABREE | RFESARARRILEM, BBEEHTEEE
~ H12.10.24 .
[CRERTAMRE
H13.7.23 B SRR, NERE., ISR E =R,
~ H13.96 FRISFERMRBER N THRIRBESE. He)—/FERL R,
H14.9.17 TSR, NEREE R,
~ Hiat0zs | TRIAFREMRRER | e nmammsR,
H15.9.10 TSR N BREEEME,
~ Wisggo | T ISFEEMRBRER | nmammeEis
H16.8.16 BARAR. SMRRE . TS — Rt EEE R,
~ Higog | ICFERMRBRER | e RAED. Hol— R,
TLLET—4E8E. TLIETF—42(A) RED
BEERARYE LRI OREy—TIL
17212 TLLET—2(A)aRVEE | REBECESHOMBLIA, REIX. a4

BT #R

EREBORELMTE, TLETF—2(A). B) £
TOESHORERDLLEMBEFTOME.
FREH/ —RYITERE,
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Table 3.3 BEHWBRHEE HHRETEE

# A B

-] B

B ¥ m &

H7.5.1

BiiE TEHS

H9.4.1

R (BRI

H11.2.1
~ H11.24

FRI10FEEMRRIER

FERERRE
LY ET—4arvba—iazybk
ED1— )LD
- PEREVEBNELER
ORBEENL—TFvy
QEHRHHHER
@FLLET—4E R

H11.3.9
~ H11.3.15

YTV TRESNBER
FEMHRORE

BFRFEGTORERARRUAEERNI—EX
INTFHILITRZDES. REHOSE. FlHEE
DEMEBEZEE,

H12.2.1
~ H12.222

R EEEYRRER

(1)FFD il
HEEERRE
T ETF—4arvkno—Lazyb
EDa—/LEEREE
-HEREMEBIELER
OREHKL—TFzvy
QEHRH HEER
QFLET—4HEEHER
QYT T RENBEREE B
HERERRE.
-HEREEBNELER
ORRBEEL—TFzvy

H12.9.12
~ H12.9.20

FROI2EEEMRRER

FER1 1R AR LR

H13.7.24
~ H13.8.1

FRISFEEEMRRIEE

TR 1R SRR A
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Table 3.3 MHBBRHEKE HHRETEE B

£ A B 1 g B F AN B
_ [LOW EHTI75—AIZKYTLIET—2(A)RE
H13.12.13 DER/FER, EWICEVTILIETFT—2(A) EHRIELL
[FLLEF—2 (A RE
H14.1.23 aﬁ;&;ﬁa( IR L. FLiET—42(B)TEEEEA, FD%. B
H14.5.29 = WUty E=OTLIEF—R (AEBESL.
BEEERIZER,
H14.8.21
H14.9.26 TRI4EETHAREE | TR EERHAREELAER
. TLIETF—2 (A BREOEHRILOW EHTIRERIC
TLIEF—%(A) e e - - —
H14.8.25 S KU, TLIETF—2A)BEERES2—LERUE
~ H14.826 Z: Eh = E7S5—LES2—NETHE~RH EHMBELEERE
i AEEEBTANREARRB TSN EIT,
TLOW EHTI7S5—AIZ&YTLIETF—42(B)RYE
DEFHB . TLUET—2B)EHAIBL, (TLY
[FLiETF—42B)EE
H15.8.5 a;g;ﬁ;ﬁg( JRF ET—42(A) TRELE-ERHAED-H. ED2—IL
. : £#(A)EB)ANBZTHESD, ) TLIET—4(A)
BEREDA—ILROERICERED,
H15.9.2 TLiET—4arbn—31 | A TFUOYORELLFHERICES. TLIET
~ H1595 ZYrRAVTUHDOX R —Aaoba—521=ybROAV T,
H15.9.8
H15.0.10 EHEISEETHAREE | FRITEETHABRELLRK
. o) T REBIOEHHEE, RERREZHAE
TLIEF—45(A) LR, REFAEREOEFR L= vHMEGORIEER
H16.2.6 oV HRERIER | DBEAHH, BESEL-HREEZRMHKR,
FiR ETOEFARIIRDOBHERE. K LE/HR
DTN EEREE,
H16.8.16
H16.8.27 R16EE T SRR IRV EERMARELLRE
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Table 4.1 MHBERHEE BEREAE—E

No. E 8 ® B EHHRE®E
1| SREIKSE S 2500 s
2 | sEE2RTEE 2500 57
3 | fEESHATEE & 2500 S
4 | EEAKSTEE B 2500 S
5 |fEIESHEEE & 2500 S
6 |fEEIESTEE & 2500 S’
7 | fEETEUEE B 2500 S™'
8 |TLIET—RARE —
9 |FLiET—4BRE —
10 | FRAEBHBEOSREE & 48 °C
1 | HREEBAHKAE E 10 1/min
12 | AREMHEAILLAL B 13 mm
13 | HREMEHEAOQEE & 0. 5 MPa[gauge]
14 bitﬁx-)-mlijj - 4. 27 MPa[gauge]

15 | TLPETFAAYYVTULTRE B 12 cm®/s
16 | FLIET—4BHY LTI Hig & 12 em®/s
17 | wlfEEE s —
18 | BERE #E —
19 | YUY RIRFE HE —
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