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Graphite structures are used as one of the HTTR core internal structures.
Graphite structures have high heat resistant property but its mechanical strength degrades
. easily by oxidization. To prevent the oxidization of graphite structures, impurity
concentrations in the coolant of helium are controlled strictly. The helium sampling system is
installed to measure the impurity concentrations in the helium. The system had a gas
chromatograph mass spectrometer and a precision moisture analyzer.

In a long operation, the gas chromatograph mass spectrometer should be stopped to
calibrate. It takes a few days and the measurement should be stopped. The system is
modified to install another gas chromatograph mass spectrometer to measure the impurities
continuously.

The precision moisture analyzer can not indicate correct moisture for long period
when too high moisture comes in. The purge procedure of the system when too high moisture
is expected and start-up procedure of the precision moisture analyzer are improved for stable
measurements.

This report describes maintenance items and improvements of the helium sampling

system.

Keywords: HTTR , Maintenance , Helium Sampling System , Impurity of Helium
¥ Research Staff on Loan '
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Table2.1 HTTR QEAT#
[REIFEE N 30MW
1 ZAHEH AYGLFR
FEFFAQ/HOSEMEE  395/850-950°C
1 RAFMIEN 4MPa
FIbRIEH Rién
FLBEMES 2.9m
PHEMER 2.3m
Hh%E 2.5MW/m?
i3 ZEEOSY - BB T RS HE
DSV RMRE 3~10% (F1J 6%)
AR JovsE
RFFENETHE M3 (2 1/4Cr-1Mo 80)

1 )L—7 (RS RIE R UMEKAHLZE)

EAHE B

Table2.2 1AM hORHEMEEDOERBFRIE (vol ppm)

JRFIFH DR (°C)
T 400 LI E 600 LI E 700 Ll E
800 LI Lk
600 ki 700 ki 800 k7%

H,0 200 20 2 0.2
H,. 3000 300 30 3
0, 20 2 0.2 0.04
N, 200 20 2 0.2

CH, 500 50 5 0.5
co 3000 300 30 3

CO; 600 60 6 0.6
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Table2.3 1R/AYSD LY TS HMBORETEH

MEISX B(S1) (EL. SRABEEVOEERKFEIE
SN ABEHF T RAIEB)

FE3RFE R EATERES

BEISR PS-3 ({BL.S/A /AP AV &I MS-1)

BRE% ERER

mREEAEAN 4.7 MPa [gauge]

e ERRE 60°C

mEOHEE AP LT

FTEMHE SUS304 RUHS &

BHRREAE 55°CLLF

Table2d 2RAUS LY TUL T BEHOBEEH

MEISAR C

P ERTE R FATERER
BRES ERER
ReERED 5.0 MPa [gauge]
mEERARE 60°C

mIEDIESE ANYYLHR
FTERHE SUS304 RUMEH S

iR EEE 55°CLLF
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Table2.5 1RAYSY LY T 5 B0 BIE T ERR

it R 3 B ® A EFZ I Fr a5 " &
51A EFFEAO 80 min
K RHOTRI5T 51B [RFIFHO 80 min
- _ 51C 1Z&Hefli{t A 70 min
HENHEt ) _
51D 1RHeffi{ftCCTAD 120 min
(165AE1)
51E 1XHeffifbcCcTHO 120 min
_ 51F 1:RHef{L/AEIZRHO 145 min | 10hr25min
HRHOIOATRTSD 51A RFFEAND 80 min
B /\{5
HE et 51B EFREHO 80 min | 2hr50min
(165AE2)
IFREHO 50 mi
Ee 52B E%tn.'ﬁ 0 m!n
(165REY) 52D 1:RHefti{tCCTA D 90 min
52E 1XRHeffi{fbCCTHO 90 min 4hrO0min
3B FHO 30 mi
R—BgEipiee 538 [RFIFH mfn
53C 1:RHeffi{b A 20 min
(165RE2)
53D 1XRHefii{tCCTAO 30 min 1hr30min
54A EFIFADO 50 min
KHEH 54C 1XHefli{ft A 40 min
(165ME1) 54D 1:RHefi{tCCTAO 90 min
54F 1 RHefif{L:aEIZzH O 115 min 5hr05min
558 BRFIFHO 35 min
KnEt2 55H 1XRPWCHO 35 min
(165ME2) 551 G/ C(PWCHA)®HO 35 min
55J G/C(IHXH)HA 45 min 2hr40min

* 19 A2 )LEIZ10minfklL T B,
* BERIEXNRD 51A~55J (ZHU 7T R TH B
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Table2.6 2RXAYS LH T2 5 HGED BIE T EFHE

R B8 AE R R 5E AT 2 b5 w &
61A 2X&HeG./CHO 85 min
HROOvTN 52 61C IHX2 k@O 85 min
BHESHE 61D 2RHefi{b:FHNZFH DO 65 min
(166AE1) 61E 2RHefi{tCCTAO 65 min
» 61F 2XHeffi{bH : 70 min 6hr20min
ey
s IHX2 Bl O R
(166RE1)
KoEH 64A ZTXHeG/CH:'.D 40 mfn
64B 2:XPWCHDO 40 min
(166ME1)
64F 2Hefli{bHIO 25 min 1hr55min
Kost2 65C IF{XZ&@'JH?D 55 min
(166ME2) 65D 2Heff{L:AHIZFH A 35 min
65E 2RHefti{tCCTAO 35 min 2hr15min

* 15447 )LEIZ10minfkIlE T 3,
* BERIENRD 51A~55J [THVT VI HTHD,
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Table3.1 EHEMOREEER VR4

1R L Be 33 2 FF EHEr

YN T Bk HERTEA H3RTE R
MEIFA B
MARDTESE ANYHLFR

AL e R gEIELHS

B®E 03 m¥h/&
SE&EK) 019 MPa
[RENEIE £ FEEIR
H B 3.7 kW
B % 2

2R L B35y 2% Efar

YT R AE B3R BEERTE A5t
MEITA o;
TEROER ANYg LHR

BEH TR e R gEHEtHS

BB 04 m/h/H&
REEKX) 0.19 MPa
RENE B FEEIH
H oA 3.7 kW
e ¥ 2
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Tabled.2 FEFDHRIHEHRUVERITH

1RA)D L REtHRH #HES FEH 165V19 165V20
BT i 2R E R 2B 51 -
()37 8 B
RAEDIESE - AYGLHR
ReEAED 4.7 MPa[gauge]
EEERRE 60 °C
EREHLER FES FEH 165V19 165V20
3o AO——ILERFH
FEOEE 3/4 (B)
A TR
B <11 B PR EfE#E OEE
2RAV ) L BETEH &S FEH 166V1H
Yo R R BIRER #ERTERI 5
HEIZR C
mEOER AYYLHR
REERED 5.0 MPa[gauge]
SEERRE 60 °C '
BREHEER ES FEH 166V11
i AO—L—I)LERSF
FEUE 3/4 (B)
ExEh A= RS
B4 1+ &R EfE#E OEE
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Table3.3 FEEDHJRITFHER VR I

1TRAYD L At S B FF FRE
Y5 R waRTEA BRARFEE4EE
MEIZR Ea1: A
X5 2: B
mAEDEH AYY LR
mxEEREN 4.7 MPa[gauge]
EeEHRRE RE41: 420 °C
K5 2: 60 °C
BEHLAR R ¥R FRE
FETE E%1: 6.35/1.0 mm
nE/RES X4 2: 27.2/2.9 mm
FEMH SUS304TP
2/~ L B i &5 FRE
YT TR E R BRTAFELIEE
WEISR c
REDOESR AYDLHR
BeEAEN 5.0 MPa[gauge]
EEERRE X4%1: 350 °C
X4 2: 60 °C
REHEH 2% TEE
FETE X41: 6.35/1.0 mm
NEES X% 2: 27.2/29 mm
FEHH SUS304TP

X5 1: AQBE

o2 EfEHEYDRE
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Table3.4 HRZORMISTEENITETDLAR

HITE TR REREHR Yo L
| FHimiEsE H,/ 0,/ N,/ CH,/ CO / CO,
BRHERE (ppm)  H, 0.08 0, 001
N, 0.02 CH, 0.02
co 0.08 Cco, 002
AGS-7000 & BEENHET HEHEA 2~400amu
EENHEt NREE M IMZ2M @50%Pek Height

BALFIyHLY 10%° and SEM/HV

3N B RER HESHEH
wE A1 FE
 IREFEEER
A—ROFROTHAEE
S Fr/A— SUS-304 BRMPEL LT
aAVISYNISIT
REMEEE 200°C
EZEHBR NIG-2F

<>

GC-1930 BHRHO /1w HIFHT L ME-Bk ©1/80D % ¢2.18ID X 2m SU
YT TEE s 1/8"VCR

FlM ELF215——T5A 30/60 Ay

R3/3949 Q 50/80 Avyia

r—Jv A R HEERAERIERE
imE R 2=;8+10°C~200°C
E—% 100V 600W =40 L
Bha=vbk SSR B§ 53 & L 45 il 480

F—BORAT LI N—FIITHR -V iLarEal—4
N—FF4RY
TARTL—
Joya—
AVB—T4R TORILI/0-32 ¥R

YIH T HEEE Monitor & Diagnostics
Auto Tune
MC(GC) Measure
MC Output
MF(MI) Measure
MF Output
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Table3.5 BREIAMEBKS DML

B R 0.000 ~ 20.00 ppm
R/MVRHE 20ppb LLF
% HE 10ppb (@20ppm LYY")
RE _ BeAE D 2% L<13 = 20ppb (KELVA)
BYRLAE HAED £0.4%
i 2 B el ' K5 1.5ppm DEEFKHERIZHTHNED
S EBRIESHLLT
| BRIED a0%EIB I 15 ST
YT IVER 02 ~ 7kg/cm?> (F|&K 210 kg/cm?)
Yo IRE 100 cc/min
IL-HUTILTE 100 scem
NAINRABRE 0 ~ 900 cc/min
EEHH 4 ~ 20mA/0 ~ 20 ppm
HHETT MEECO %1 (USA)

Table3.6 TR KD EFTDHAR

I E & —80 ~ +20 °CDP

EREE +2 °CDP

90% it & 90% > 25 BREEEE 5min
BEE—-SEE 5sec

5 AR RE 0.1°C

E5HAN 4 ~ 20mA/ —80 ~ +20 °CDP

®ET MICHELL %t (UK)

Table3.7 RFBMTRIEMEICHTIRERVEE

REES A E B B E B E
§ ot -76°C (1.0 ppm) +2 °C (-0.3+0.4 ppm) 0.1 °C (0.02 ppm)
-60.5°C (10.0 ppm) =+2 °C (-2.4+40ppm) 0.1 °C (0.15 ppm)
37 atrm -50.5°C (1.0 ppm) =+2 °C (-0.2+03 ppm) 0.1 °C (0.015 ppm)
-30.5°C (100 ppm) =*£2 °C (-2.0+2.1 ppm) 0.1 °C (0.10 ppm)
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Table3.8 7y #ERHI[FOMLH

BRHB TUFL—43 2" ¢ X 2“Nal(TI)
REMBEE +5 ~ +45 °C
BEREE ¥1Cs 74 =)662Ke VIR B EIXT L 2% LA
> FRRE 1Cs 74 ~9662Ke VIR B3 L 8% i
JuroS yrer izt o 150m (MAX)
FoTTF4RHY) s 20f%
ECa—L IR EERR B EREE AT AE
UG WVFRoRIL REHAE L-co, L-U. L-AE 3E&4])ia
BESHESa—IL EEARE LL. UL:F.S%+0.5%LL A
AE :F.S*+15%LLR
T4oRIIEH I ER #TrAR TADRIVEHEE
ECa—I) ForEHE 0.1~999.999
FRABE FRMBEISH L TEA%+1digit) LA
ERETH A 107'~10° min™
BHREE +0.087h—FLLA
BEH BEEEI~10% {FERETE
28 HI, LO75—Aft
BeRE ZIRE LS
BEEERE AL HABE +500V~+1500V EHFEZE
BRAHDER #1100 pA
ZEE BREE=10%ZEBFL£0.1%LLA
BEEERE 2L HABE F£EEDA—ILOBEHRES
TEE BREE L 10%EBILE1%LIA

EBy—I

 EmAARL—ILR

5% 11.2mm (MAX 11.8mm)

—27— -
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Table3.9 B #RIRHZFDITHR

BRI 3R BEXABTHARHZ WEEEM
BHBER 102
[EE 1x10® atm=cc/secELF
| it £ 1.5 kg/cm*G
- TFADBIVEERE #ZrRAR *. % *xEx * Bg/cm®
CEVa—)L CERETHE S 107'~10° Bg/cm® (47H-})
TR RBRAEE +0.12 TH-FLR
BEH FS~37%FSIZ%&H5E TH108)
8 HI, LO77~Af%
BEEBFRE LI HAEE -1000V
BRKHAER #5100 pA ,
REE BREE L 10%EBHL0.1%LRA
EEEFES1—IL HOEE HEEC21—IILDEFHEA
REE BREEE10%ZERI XL L 1%LUA
BE7r—J1L 105 —ILE SME 11.6mm (MAX 12.2mm)
F&#r—7 L 544% 6.15mm (MAX 6.65mm)
Table3.10 FMSTREMR BB EERB DLk
EERRAR A GK EEHN 4~20 mA (B4)
BEHdEn RRHERT 500 Q
ik Y 107~10° min 23t
B# 107'~10° Bg/cmiZ®tis
FoERET AR 64T
ANBE 0~10 mV
Fr—ME 180 mm
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Table3.11 1RAYS LY TS iG-S RERH B OERREE

2 ¥ (Tag H B s "
g N
1R 7 # (165RS1) bl 8.33 cps
GAP i 0.42 ops
i 10 ]
1R B #% (165RS2) i 0 Ba/cm

GAP {E 25 Bg/cm?

Table3.12 2RAUSY LY T T 5%k - ST RER B DO B R EE

% T (Tag) IH B REE B

ER{E 6.20x 1070 Bg/cm?
2Ry # (166RS1) 2

GAP {E 0 Ba/cm?
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Table3.13 H2 YL G HAYMERE DL

BHA = EBR 25 RE#SF

ER DC 100V

#Es X ELAHBER

- FUOg 1/4” _

MEHEEE i IX70—avka—5
(Fn—A) EHERR RAronyvs#FE

U 1/4”

ERRE 0.65 Nm*/h
RERREE = IA70—ark0—5
GHRABEASIVR) EHEER Aoy #FE

FUO#E 1/4”

ERRE 0.006 Nm®/h
EHRELEE e Ty ravia—3
(2RIERER) EHERR RYToOvo#E

HUOfE 1/4”

1 RE 15~41 kg/cm?

2 RE 2 kg/cm?
EH&t . i 5o TRV EHBIENE
(BRiFfETR) AHRIEEEE 0 ~70 kg/cm?
REJ/SEHIETRE BH AN ISLY—IVF

TR 0 ~15 kg/cm?
BE % & OB R & & 1/4 7 "SUS304TP

v AO—XT—)LEBF

Wik F

BEFR

SAIT4VEE

FYUTHAI40L5
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