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An assessment was done on the potential capability of a Near-Real-Time
materials accountancy system for a model plutonium.conversion plant. To
this end, a computer simulation system, DYSAS-C, has been developed and
evaluated through this assessment study. This study showed that N.R.T.A
system could be used not only as a good operator's accounting system but
also as a useful inspectorate’s system to detect an abrupt diversion. It
also showed, however, that more elaborated NRTA system which have not yet
evaluated in this study should be considerered when we wish to improve of
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(1) TAFA SAFEGUARDS, AN INTRODUCTION: IAEA/SG/INF,73 (1981)
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FAHETAEVIDOHEORETHLPE By et XS HELERTHER
EMMADHICRATARNSZAEDLETHD, XAKRMIZERERI EREEDTH
v,

EREEEECE - (OEEREE, —HOBBEREELZHETIOCE LAV SN
A TEHLHLEAONIEMHEOALZOETHL, THEHRSIOERTI V=0 48
kg, SEHFEYS /2kg TH S,

FRE R RE e A BB, EA LY E S RIRIEEER O R IR
+ 2O BENER (THuhh, BREE) SHEERNCcZLOTHAE,

REREEHTESSICHE, <ok FHEmORC] R [@HOWE] fvd2 208
maiE D, O LERIOTEEEEDDDTHEN, TLTEDTA F 4 THHRES
N ebdhat, BEDLECABBANICERINTOICAS T, ChoDBS
Hhodtidoxb LEKNTEEBNEAREAEOAZLICENE, Chod, LOTER
Wits TREEB 7547071 ELTRALGNALRE AN SHNL,

BT, Bho (FaE) & THEER ) SEROBLEERT AT 2,

22 REHBORHMER

FaimEZKicH > TIAEAMEE LTV AHEER (SQ ! Significant quantity ) LEn i
B4 [ALAREREHEE,ASLA LT, Table 2.1 BT 2.2 LRT

TARLE 2.1 SIGNIFICANT QUANTITIES

Material Significant quantity Safeguards apply to
Pu* 8 kg Total element

]

E 2 ® | U233 8 kg Total isctope

R g | uu2ss>20%] 25 kg U-235 contained

O s &

— Plus rules for mixtures where appropriate —

. U [U-235 <20%]**  7Sksg U-235 contained
é:; é g Th 20t Total element
E § ‘é — Plus rules for mixtures where appropriate —

* For Pu containing less than 80% Pu-238.
**  Including natural and depleted uranium.

% Standing Advisory group on Safeguards Tmplementation {1AEA)
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TABLE 2.2 ESTIMATED MATERTAL CONVERSION TIMES TO
FINISHED Pu OR U METAL COMPONENTS

Beginning material form Cenversion time

Pu, HEU or U-233 Metal Order of days
(710}

PuQ,, Pu(NQ3)s, or other pure Pu compounds; Order of weeks

HEU or U-233 oxide or other pure compounds; (1-3)*

MOX or other non-irradiated pure mixtures containing
Pu, U[({U-233 + U-235) 2 20%]; Pu, HEU and/or
U-233 in scrap or other miscellaneous impure compounds

Pu, HEU or U-233 in irradiated fuel** Order of months
(1-3)
U containing << 20% U-235 and U-233; Th Crder of one year

*  This range is not determined by any single factor but the pure Pu and U compounds
will tend to be at the lower end of the range and the mixtures and scrap at the

higher end.
**  (riteria for establishing the irradiation te which this classification refers are

under review,

INGOER—Be TTAEAORAEBE] SEHLNEI3 2D RT A —-FDHD L DTH LN,
BADE2E RABER 0PN TVEL0TEHEL, CHICHARITBOURCELTHL
LRt [REHEFROEHNE | 2XK440L LT, $5BORWEORIREEN TR (1 —
B) TEHINALEXANAEETETHOOAAIRMMR:  ERCBSNLAE 77— DR
PAREFR& LTHRADNTEHRB =7 ) 7T ¥4 AFEBERTHOSNZRIAMED
2B L, N2V THDBTI20FEFEQOHNICKHOLLOTP S0, SIHED TAEA
EEREGHOITHOOA TV ARABERLLTOFETHA LT 2L TH . BF,
BEEOAICLAMAERE LTEEE, 90~ 95 B0ENEESIN L,

—F, HLBROBMEMREB L EHFTHNeHET Lot &, tNPERIOTHLIBHEFIHER
OMREFINCH LM, TAEEY, 5BV LREAUTICHRES

RERE VR FL0BTEVIEE, ThEBEXMNOBYESET ﬂvx%b®&A&.ﬁ
EAIOKBE AT LOFT 2D HBEAN VA FLORIEZEKRTHLDTH DL, TNETK
BNTERAER, WO ECBRMESREE, wind, T&LTEEMBRA AT 0K
KHOCONAHETHZ, LA LAKNS, BEMSBRMEELZERERX HPELEERZOHR
EEHYZAF LDODHABLRET 26D THEALEDPS, FROBRMBEIERIRERE VYR 7 4
DRFEEEL2S 25 LREL,

INREBROES, TOHBOKEFEERECEONLAASASHINE, TOINEEED
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B~ TEBRBUED LBRONT A -4 2B LERBT AL EIEFE L, 0L 88

WREOTREKEL IAEATE ((fB2EBRKE ] L LTARLTVWE, BU IACAD FEESE
BEfEh oz hagH LT, Table 2.3 TR d,

TABLE 2.3 EXPECTED OPERATOR MEASUREMENT
UNCERTAINTY (STANDARD DEVIATION)
ASSQCIATED WITH CLOSING A MATERIAL

BALANCE
Bulk facility type OMUFr™
Uranium enrichment G.2%
U;anium fabrication 0.3%
Plutonium fabrication 0.5%
Uranium reprocessing 0.8%
Plutonium reprocessing 1.0%

* Expressed as a percentage of the larger of inventory or throughput.

Table 2.3 KR & N5 oy, 1 MENELER &7 0 OWMERZICH b B BORHE > S
EEEEOHTBE TCELALEOTH LD, TH0HEwEE AEARAHEG oMz, &
%ﬁﬁﬁ&iﬁ 1—F #95%, BBHOEROAELS S LT HEF,

Mp + (kg), (M1 < 18Q®dD& &)

M1 (M Z1SQ@ME X)) e (2.1

MI~5.UMUF ........................... (22)

DB RIS B 57
M B 1SQ /SRR A/NERHEE, 1SQAMAL L) MHRERNEERE (KA EX

EV STV AED, MREEROES LEE Lt;omﬁ g ~NERNENG L 1SQ THLHD
THEDHEILO, LArLRERBREOCHEIRE, BRHARB YA 7 6D0AHTHATELR/D
BOGH 1SQ #MA A LKAHZDT, CALTTREER (SQ) DEEHALBMTI &0
FREEEORKFEEAZERLANOIEICN S, F CTAREBMESTEERE & L TIIER
RMABEEA =T « V7L A LHBEETHTL, ML L TEERVH UAD ER
OHIZIEH CAD EHEA AR IICL>TIAEAZ L THEBESERNHE ZZERK 2 LY
B2EOMEENUNT LI ENHLEENL S,

INETICENTRALBNEER , a2 ETLHEENSBRIAFTEH 27 2 B0 HE (Goals) i
DTH-T, BEHUIVPRIBIEH TER LATRELBSHTUOEBEREIN TR LDEE L SN E
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3.1 HHROME

b=y AEBEREELEEROME 7ot A THHE SN LB Y S = AR ORI S
by a2 RRKOCEERLYICER L TRDORF & 7OESRALY (MOX ) #E 1T k#
KiED BT EEEE2BE 1 7 VR TH L, €7 VERCEULZFELBRTELZUEO
ILEHELRFigd | EET LI A->TV S, RERT EICERE TR~/ 7 omaA
RiICLHEBERMEBITELNS,

FEMOMOX HXOEERBE 23 by, 7P alt LTH 1 P vOBBLEL-TH S,
Fig. 3.1 D7 a0« 20NEZ, bH2LFEMILAL, 22, TEHMOMEROBERERT &,
Fig 320 XHiMH2, CLWKRENTHS (N oF | HIBEEEFHOONMLTVLZEDTH
L, REEEAREBELO SNy FEAULTOHINEL2DARNEESESTH S,

7?Vbﬁﬁﬁ%—F&LTHE%%@E@ﬂMM&C@@,%5®ﬁ@ﬁﬂNE@®PIT
HITRDEVDI F 4w vy R— Vv ZAAR ORI HOEEEL TWAE, Figd3itBEEE—F0D
HHEERT

CNOORITHE > T ot RAOMEATLBRTE2EUTOLIRLD,

ALBETHTENSNAZBE 208g LOMBE Vv =v LMK, 15y F300£T12HIK
1FEDEESTHE v aZ AFTEECZD AN oS, TR IHBIKHE 7LV =2
LTRSS ND, —T, BE360g LOMEBY 7 =~ EKEE, 19y F 1000£T72 8iC
1EDHEETHE 7 - VvZAFBHBCZTANGH, L o6 3 ARICRER Y 7 = VIFH#
ABEENS, TN 2RBEOBRRIBEGHEICE AN, 2L CRAESNE, COLEHB L
b= LTS SEER L = LR 190 £, THEE Y S = Al S B v 5 = ViR K
110 £ DF 300 LRGBS NE, COLHUEESMWSHKR IBOHETITHELNSE, C
DEAILEBESVIBERPO V=g 2BESIU Y7 VEERIEI 132g 72780, BE
BB ZIHBCEAABRIESTRE "B an s, CORGKEEHE M SIRETRE ~OB&R KX
76L% 19 F LT, 1HS AN FORASTITHONE, RETETHERBEIIASE ICL
ZHEBRMESTHLLNE, 2T IBEZD S Ny FOMERKT Lick TAT hAE -
BNy FEL - TROBBERLF~BESIND, BRELHETE, BNy FOHETH
HAEHDPERETIN S, CORBTHRZERE 7 v = L 8BE 41%, 75 VIBRE440
%DOMOX11.35kg D 7ct O ThbdH, COMIZEDE, BB @GO 1B/~ EEIN, 2071
H1/Ny FOREGTHE @oshick, fEFREC —BiFB s, TO®, 0 LIET

:E) HERRRC I N, (OERRALERRO —H LEL TR oK L dRo s, BAERER 0BT
MBA &LTHURD EDER S, CCTOPITOFELEMBENRESNT S, [AEA D2 IAFYT
LB s, BEREIEGEDIHLENTVWLOT, AWETIE, LRFMEEHPSE4FEFE L.
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@ Mixed solution tank
@ Fixed volume tank

@ Qverflow tank

@ Microwave power units

@ Denitration apparatus

Rermarks:

@ Denitration vessel

@ Condenser
Scrubber
@ Off gas

Nitric acid receiving tank

@ Scrubbed acid tank

@ Apparatus for scratching off

@ Calcination-reduction furnace

(4} Batt mil

Reaction and operating condition of each process:

Denitration @

Calcination @

Reduction @ Pulverization

1. Pu(NOQ,},-5H,0 - PuQ,
+aNO + bNQ, + c0,
+5H,0

UQ,(NO,},-6H,0 > U0,
+2NO + mNQ, +n0,
+6H,0

2. From ~110 to ~400°C
~1h

1. PuO, ~+ PuO,
ug, > U,0,

2. ~800°C
~2h
in air

1. PuQ, =+ Pu0, 1. Reduction of
u,0, + U0, MOX powder
size to 0.5 um
2.~700°C
~4 h 2.~1h
in 5% H,—
95% N, gas

Fig. 3.1 Schematic diagram of co-conversion test unit (2 kg of MOX/day) using the microwave heating method,

(BEXH 5 X D5IH)

—9~(10) —
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3.2.3 HE¥E

ETNERTITOLDAAMELDNOEREIC O THFIETHAAY, TR LALESE
R THEHBEAGHE - Ath8iTbh i, ZRhFNDOHEIE « 94T id, AIEHROWmE{LEN
WH, AIEORGRECIVETORAEREN(HT 2, THO0BED, FHTIHUERD
RAEREDHALHEHLT L E-HETAEDTERL O, FIAE, 245 —LDE/NEHBED A Lkt
PHEVST, Z I TORAIEEREN L05kgltlF B E VI IDITHAEY, Bick - T, BlEF
LT, BEHMICL T, 0D LI UBAHATEEORE LK C -~ EE L -T .
HELLAEREZEREE ~TL 3D THB, -7, H2 KMP THELAFHEZOEMEONE
TITOEE, EILTORERESVCLTHAETFAT Ao, FIUOAMTEEA®DE LG
STTF 8 %8R L, TOHIARMETICEBBLETSH S,

Lip L, BHEDSE. REESE LORTBRAFRTL2EW TR, HRELTRHE - 5
W20 TOR 7 ORBEGL, T, HUCBORERRICE S, 230k ki
Lk 2RI IBBOLRERRATOLOE, EHTLTHAOMEREL L THVWEZC &
WEe, LOEINEE, BERPEGECA-THERBRIBENTELEET, 2150 7 —
FAERBEELTITS ZEBMBELLS,

AR TCHEE LT FURHBOES, Table .5 KT £ HMESELOMEAES I v v
FNRRATRERRIN TV ES, CNoH &P LHFELSHESREBELE SN EXNSTHD,
PO, THobbB T ol BEERALER LN LIATEBLEENHN TRELOHLVTHESL S,

Table 3.5 {IFERZE (7 —21) (1RDOEIEC2TOHEGEERSE)

(B %)
- EREEXIHR YTy vy 53 #r
FUT L N\ VAT TT 4T | FUTL| VAFTF 4w d | FUFL | VAT 47
= AR
AP ER I N 0.3 0.2 0.5 0.2 1.9 0.3
A N 0.3 0.2 0.5 0.2 0.5 0.2
BmA& (MOX) 0.3 0.2 0.5 0.2 1.0 0.3
Bt 2 4 2.0 3.0 6.0 6.0 20.0 10.0

Twm35mﬁLt@m%%m%ﬂ&%m%ﬁ%ﬁ&@&%z%néé@fhgﬂbﬁba
THd, THANEOHELOBE DO TESD UHENMEE L TREE S 4K
EXNFEAE Table 3.6 054,
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Table 3.8 AIEREZE (Fr—=22)

(B4r 0 %)
HERHEXIREE VAL I 53 #r
B %% . :
FUL | YRATRT ayd | L | VARTTT 4wl | FUTL| VRTRT 4y
ZAR¥E
TN ET A 0.3 0.2 0.15 - 0.5 0.4
R N 0.3 0.2 0.15 — 0.5 0.4
©k (MOX ) 0.05 0.04 0.3 0.2 0.5 0.4
B 2.0 3.0 6.0 6.0 20.0 10.0

(% Table 3.5/ F[H)

19784 6 H. v —YiB O THLEERRERB LM TIBHKXLLPHEESH, 22T
REENEG I, FOEERENSIMES Table 3.7 KRT, CODREHEALNIIESEE
TE INFCEDFRHERN TH D, KEOHHE LA AERBEO R A RERE I REH
DEALIC OB BEELERTAIZEEPH I~ o X ER - Tl EbHF T, F—% &
LT HBESEL ORI TOE, L, CAPBRLEIO BN EEESREESE0HEE
WA ET, Lt AL TEL,

Table 3.7 #iEEzE (¥ —23)

(BT . %)
BERAEXRIER + Ty s ) iy
lE X B .
FYUFL | VRFRF 49l | FYFL | VRATTT A8 | FYEL| YRFIFA9Y
Z AEH
TN =YL 0.361 0.2 0.5 0.3 1.0 0.3
VAR N 0.361 0.2 0.5 0.3 1.0 0.3
$E (MOX) 0.224 0.3 0.5 0.3 1.0 0.3
gy 2.0 3.0 6.0 5.0 20.0 10.0

{* Tabled. 54551}
TS O Table R LARIELEDEABBRT ALY I a2l —Ya Ve AY FrilBOTHNS,
3.2.4 F—-sEH

BERETE, HRIE LT, Ffao—-7 «fy 2220 E7a—-7«F oy 7 20D —74F
W EEH 1=y PAREL, 2= bEOEBERRS 2= - MNEOBRHBABFITERSE
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AOidBETEB VAT LALLDERIEET ALAILT AL T whE, COYRFLEE
MELTATIAY Ny FUBAIRTELIY, AOLO KMP FHREFEEOFE KMP 2f
FABSBLEEBK 20 THEERANR T VT L e s A 65RO F s EBRBERSINLS &
LTWwa,

33 —7 YT eHA4L (N.R. T.) 5(tEEE

3.3.1 REHEUARDOTA T 47

Rific~fc ke, ERUABREH TE 1 FCHEOEHETT I v ra2FLL, 7Y
ToPLADLEEENEZT - THENIEZRLILCL - T BERZT L L0 DR
FHEZAFTH LD, C0HFAOEE, EHRBHOE VWEVHEHERBICHO R BRTHRE
BRELOTHUREHELBHEIZ D LEN B0 EEI DN TS, TR TV =9 08
mERMAE 4 RBR 2oL, WHNXCE S EYHEROHGPR A LG
LBV ENIEELL(HEDTHE, UL, St -2To Y- 7ok PIT %
BERBIKERTLINLELCHIFRENEEALTER D FICIBIITRE 0,

COHEMRARBRTL-DICOLD2DPD T AT 4+ THIEEIN TS, Running Physical
Inventory Taking, Running Book Inventory Taking, Flow Follow up, Dynamic Material
Control {DYMAC )}, Real —Time Meterial Control (RETIMAC), Near —Real — Time
Materials Accountancy (N RRT.M.A) HHZ H5TH 5, O LHIBFECOXBAHETH
DThHsbH, —FH, FREEHONBIC LY LW CHMABRT L CEIRNELEZLZALR, Kk
BREREOCEESHETERELIAR IV TOEH LAY EROEHEIEL, BT 5 & TH
%%Ewﬁ%ﬁtbto%@ﬁﬂ@$fﬁf%t74?47KMPmﬂ,Mﬁ%ﬁ(V&Pw
cess Monitoring % ¥4 &% %, EC /SOEEMTA 74+ 7 L TIWG—RPS TEHHBINIZOD
£ Penetration Monitoring T& - 2.

INLEDELDTAF4T7OROC 2pdBEERACHSIATOLE, &, RbERHED
HFAHEEHFEINTOLZDEN, CET BT & Process Monitoring TéHA 9, CHHDTR
o2V TE, BAMERCE mémni%ﬁﬁ I AEBLTERERASI 2 bORALETEHEASD
EOHBHRBSEBROICBEHL S ﬂt&wof;w CDTAFT AT REGHLETIHEOR
B 1R &§7rx/17b(TASHX) Liintw WA, HENREEBETFTIRCE T
A e FEVA ML -V s YRHBEEINTOEETATHD, TAF + 7TOERERPOEH
MTRELTEISNEZDE, 2H2EE@EVWEEL D,

3.3.2 HAWUELE

ERMAREROREARE Y ) —vT o F PITESOT (3.1) R4#E, (3.5) XD
B AT D CETHole COARMDBRIECOIED 5 4 & 3 2 &EBEAHKIL 07
B THEE LB VWL itk -, ATE,

() International Working Group-Reprocessing Plant Safeguards (IAEA, Nov, 1978 Sep, 1981)

_31“”
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MUFs — 20yyp & MUT, £ MUF, + 2 0yy; (3.5)
BEE I LTSH,
| MUF: | > Significant Quantity

DESEMUF, BARE BB BT EbH0S 50T, ThTHERBEED MK ENERK
DEEPORETOVEESCLENE, COBREBULLDICE oyyp HhS (AL E
MUBECH D, oyyp READHEBEEE A L7y PRUEA VY ) AT EP O,
IhANS G RicRIALOOTNRD, BOLBETANIKTHILEND L, stERED
HERBRC/NESCHACEBHETEROME, A=y FPEOLEA YY) —%/N
AL TRESTT T EILK D,

75U rOEBAELZBCEN AN =Ty FAENEMAS D CEME N A2E <
Lf@ﬂd;wo@%m757hﬁﬁ6$%ﬁwéc&m<4/ﬂ/%U—%¢é<?ém
WMERETEBEANSLTRREL 0, KRBT 5 v F CRERGEHIEXIBEOHPBE A 5T LIS
BHAH, FRROOEEL G, REMEHESFEEDGICE, HENIXREoREsE, HH
RECEEDFHEILEESIEE, EEHONTLE,
BEREZEXBEANELCTEC LR EENER D, MERIXPEMEZE (TS TLEAE
BT, Fhug sy —v 7w b PIT BEAABHORKE (A~A04 —5—) ZHEL
T EEDEPOTHEL, TCT, 7Y —~v «T9rPIT 2EHT 580IC, EmPo TR
NWEABE (in—process inventory) 2HIE L TINEZHERCHAERL L TR T &%E
FlDOMPTF e YT e # 4 LTEEROERANRE TH L, BROELMS, in—process
inventory DR ECEBASH 5, FOBEORRIENTENEESUEREOMR L AN
Tl h, 52, TEHOBFK L - TEMEORELE G LT T 5, LORTRECTRLNS
IEW%E%%%wf%%ﬂ%MLF(% THEMEGRERSAD P E CIEBPEL, T
FABRICE A 12 OH» TASTEX Task F’C% shty  ZOREIS MUF OETS, ThERRS]
&LT&QZ,%%®%ﬁ%ﬁ%%%wfcﬂ%%ﬁﬁg; Tk - THEEE FARTEH
EHLILEOSHDTH -7,

ST YT e s 4 LA BEESARBHBEAOE A HOHREEECRT i, EE
DU EDHOLE - PO T o B A IR LTEELTEL T EiIRT B3
3.3~3.34),

333 =7 +UJTwe¥ 446 (NR T.)IEEHCER
NRTHESHEAERAUIBEEORATHIHARBRELRBD S 1 4 ) X 2 LUE
T REBIREAOCNTLADT, N R T.HENREAREASRNENMECHE,INL LT
Bh, INEFKRATEDLEN S,

MUFs =814 + g — Pa — Wg — Elg {3.6)
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Blg =N.R.TYENXHHUOBHICRE SN TEAEEET, diHOMRER
HERRRE—DED

Iy =N.RT.WENZHRPCRESNLZA Y 7y b oy F

Py = LMERicBESINALTos s b ooy F

Wy =[G RlZEs N cRBEY Sy F

El¢ =RE#RICEES A IERNELRK

MUFs =N, R. T#ENZOME (MUF ) Cothim@d@ IEARERDO B CREEH S

DEBMEEGD

TEAEFEECIE MBA NOTRTOEAFELEDI2BREL T LES, FELLEFEDOAE2E
oL, EpRBELP»SENORSIBHNCEL LT, AIE2ES KT IRENSNS,
AL, RKEMETS OBRENMUFy DHEFA SO BRECHRBERLOEELZRE T DM
LHOREET 5,

N.R. THBINZ-E20ER | ~3BRLEATHA S, Wik, 77 v +ITE D X S
EPARELC SR EOIFEHNTINEEE LD TEENGNERATH 5, RiglliE THEDE
&, NNR T.HENZOMMEE7E (1A8H) Ta2, 280, THBCIEADEESY v 7
WOBECEBEELR O, LEDNDEBO S YT ) Y TETHD, TOH Y TDs3ridWet che—
mistry T b 50, V7 UEEE, BE2HETHERESE SN E, Thick »TMUF,
DHEBERXE®RE, S5k, ThUFOMUF; tOMBEBEKRIEE LA TEOEEEORT
AN S. CORDIRIHBERET 5ELT, St ICHMTr 2A0FEICHTHHUELT T T
DESUN R.T.FBEHD v 27 4%, 10-day - detection - time - model EFFA T 573,
PufzfifiRic s, B LAN R T.HABEE= T VP EEHEIETH S,

N.R. T.;tBEEHOMETHER LG, LTOELTH L,

() MUFqDEZDGOOEER L0 S, BRI L TRBLTHRIZHOMUF DEEHE

ANERETHE D,

) Lfeh - TN R T.FAEBEHCEANCEERERE, 2 THEINT Y S8R
DHMTH 5,

il NNRT.FEBEHTRBRBED YA F2F 497 27 —ORBMCPERGEETHZ. &
STHBEOREMERCOBEE YA FLOENEEDE2EELRTFTH 5,

iv) #-T, B VvAFTF 407 25— (DNATR) ZFETLHE, 7)) —v 7T
U bEN-RETEAERVEEBELCLI@ENLETE S,

PIEOBETROESCNA, 22+ BB T TOERZRREGLUTDLOILES,

V) N.R.T.HBEH TEMIAIMEFITUS Oy a—F —HEMRLELE O, BT
avbEa—s—FARIY, BESHTOA»IA4 vickd ) 7Tug 4 afbdizdtan, X,
FOMT o ATy —RBDFTF -4 EHLT7NRFHALTEBARNE YR FoicfEh L7 A
TEDNHIEENED, Cﬂi??vF@ﬁ%MC&vT%EﬁHVXTA&QDi&

Vi EHEEREfE A FLELTINEAHALESETLLE, IAEADAEENEE LD
BWET—2IC 772 LI Audis Snnlibibsds 5, HOUOMERSHOMRTFEETH S,

Vil NR. T.Z¥ETEI, 0BADEN Ao ABRIEORE LI A6 )72 200E EEHE D,




CDfdicid, v3alb—¥s YEfEHCT, 77 v MEEH
TFEOREL YA A1) A AZHERT B LDIC,
%, BHALELTLEESGHILNTRES

HREEORBAE T LD Table3. 8 TH 5

BOMERH B, TORE,
HEZEELUE

EEDHD,
N. R, T.

Table 3. 8

SRER LR
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N.R.T. stI2EHE I FERTE

CEEEM Y A 7 L DEFI AT
VA RVRNY

EEHEONILE

NRT. HABEH

B, (MBA ) DHE

Ex BT

CMUF @ﬁ%.é #throughput®© 0.2 %
UTTHdLIIHESS
WEIGEE ORI HIRET S,

{(« TAEA 774 F1)7)

N.RT MA®osmyr{owgFra ) DKRE
=43, CUSUMA:, Kalman Filter &%
75 & OHLETHE I & AR ORI
7R R ERBECEIROTE
DODHELZREIELLTHED OGNS,
MEREPEORI L HKET 5,

KMP @ 24 iE

MBA~OHARHERKUTERE
THRTRIET AT EMNAREL A LD
HAEMPEESN D,
MBADOHIICIE Flow KM P IIEE
LI,

0 2D IEEEERO MUF ORE
MEBLE, o RMETPTHL ARHE
EEFOMUFy OFRMZE & oK
%, a, fEhE QMK LTI
LOHE LT B LD IMEERUS A 4
RALZRITRA Y NELTED S,
-7, FEOCBEFIAF oShUL,
MBA~OASERE K SLEED
TRTEMES H LB,

pill E xt -4

ATy b, FOFI L, TR
% WHIECGEDAETOEHE o
Sy FER,

+ TN YR K ARG R OEEE
Eo

AT PRPTR Y MO, FEH
BRRUBHESZVEY y TEREOR
DR E THERRR OB .
HECIGUT 2T 42 FPEDY A F—
BbHHE LT L,

B W X W M

AXEN RT. HAEFEOES LEHE
DD E L EETH LD,
FEERIRER TR - »TUMPIT
ZpEL L, B ~OHEENELL
A i-o0@IAO P I THAR NI,

74 &) 1 BEHOERICE
EAUE I

i, MBADOKXE, KMP Dl
ERERUEET ar v+ ) AED
g e AgticEh A7 747 T
RFE 5,

- 7o AR %
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Table 3. 8

{ continued )

ERBAEEH

N.R.T. i R BB

B W X o EEE

) =¥ T bk, RERMET
> TMUF FEAZR L ind
HRZHHEEST 5 .

B o TRENEAEEETE S,
(75 vy rDv e w Y %
PEL LIV, ) TAEHYT, NR
T MAOMUFOAERXFZ® (T Lic
FON R T, MENPEEST 5.
O, NR T PENLZ ORI
EETANVELETHEAARYD 31
&k b,

CNEFRUEAREE L TMUFy DA
A-THRB,

MUF F—4% @Rtk

LEMUF Eic L DBEHEOMUF 21
i_d_éo

B LrE oMU F 7 -4
O OHEMEBET LA YERET S,

BRF 7 —7 & L TRLNA2EHO MUY
7 -y oo E L, BRRE
L DB 5o TREIEHEE
LT, CUSUME:, Kalman Filter i,
V-mask i, Wilcoxon testiEffdhs
Do

EHEEMHMT (PIT)

1) CPIT (Clean out P1°71)

2) DPIT (Drain down PI1T)

3} RPIT (Runmning PIT)

4! RB17T (Running Book Inven-
tory Taking)

HEHE L, HL, 2i~4aiF [AEA IT&

ZIEECHHOLOTH - T, RO
BLOWCPITTHS,

RPIT, RBIT [N R T. fHEH
O ELTHELE26D0THS,

Ty bEERET S &L, MURy
~OFEORECHSOREEOSE
HEENCHEAE O LEET 5,
@ Throughput T4
AR L0 4 N
B A OEMIZETLOHETE O,
il Sip DR R L HEET bl
h¥, fE-T, DL HNESICHE,
FBHELP | TREFLET, WHIGR
ot vy . -5 — L TR
Hikz,

3.3.4 N,

R T.IBEHOKFENE 7

N.R.T. SR MO & omAOREE, EHOAKRBATHEMUF, DF —2 %, BT
YA Obtrloh Ol AFEC L0 L, BHICEh AR BARE L, #ElOAE
MAREd 5, OISR SE D E VALY, cOhbicH, ERVABENTESNS

* decision analysis

_35 —
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EXROYHNX 7~ CEEBUT, FLOERELT INR T WERZ] 2EALUCT
i ofituv,

MEOHREROLRE, HAMLLNATHOEL, H5EMONICHA LLYEDEK
M pEESFERNTHL. REFECTREETHB LSO AALZEMAMBA it L, BED
I E N EB e d 2. EAERNGE, THMAIEMBAIKA-ABEHALEZED
ZREEOBMIKELVEERETRZLETH S, CNERATREAT S &

Tak)=TI2k)—I* (k~—1)
k= '2 ......... . (37)

&5, HL,

Tak) =k HFEOKMEREOMIC MBA OFCBASINKPEOEBOR

19k = Kk HEEOHEBMBEORRIC, #0 MBA O BT ARVEDEROR
L& @ aid actual value #BEHR T AT THE, COROPTH -~ TOL2BEEERED (ED)
BTh--THIEZCEISAKPLEAEEE R VLD THELE, LOLLERIZHE . 2B08YY
DEHEH BB SN Evhk, 250 ELABEIINNT LG L, FAdER MK
BERAR, FROBHOFICEA-TELCL, TANEAE T LI B 0ODLY 54 4
FeRXR b ) —2DhDELUESLELIOBECAREEH -THKLL, 2T, CDLDN
BPoL+dR 0P TABLTREALTHLLRDEDILL B,

—D3k)—Uak)+ T2k)=I13k)—1* (k—1) (3.8)
HAHOIE
Ma3k)=D?k)+ U®lkl=1% (k—1)— 17(k) + T2k (3.9)

T

Mi(kl =44 4 +RFy 7kDic, ¥ MBA oA CHE LARIEMDECEDRE

DAkl =% 44 +2F , 7k DICIEEHAINCEDHOEDOR

Ukl =# 446 «2AF 5 7k Dfic MBAOHIEBE SHAZXATEHNEOE - TVWEIEDCE
FORTEHTKIECHSBE, §4 L6275y 7hkOMiIcHYg MBAKELAEFALLBT SN
BHMEOIFEROBTHEEHERIN D, U KIEmEIORKETHALAIELED, TOHREDR
BRI S U ERIET2H, CORBAESNZ RO T QhEEhsCEbHESL,
BALE -~ TRAMOEE L TR CEbH D, LT, BEYICE, (3.9 Xoh
ﬂ®%%ﬁ%@,mﬁﬁlﬂﬂﬁ&iﬂﬂ.gINMﬁ%%éntﬁmmmﬁwﬁﬁéﬂti
ONMEOBRMBIEEICH B it b,

L LEPOEEREMBALE LTE, BORBRIWNERZOELCLDVMELZ ZL3RETH 5, &
EBRERML T, MAMERE (/42 =7 ARALT, ChAaZE0 FHIORBEERE
THERDEDIILNE S,
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T(k—1)=19(k—1)+v;(k—1) |
Lk = 17(k) + v ik}

T (k) = To(k) + v, k)

2 UK = 2 UMK + vy k)

(3.10)

RFEaDOBVBEAEETH S, M%éntgﬁ(/4XJvaiﬁwaéﬁ R
HEFT, S8V, (k—1 ,me,@(&ov@)wﬁbf%n%naﬁﬁv7mtzm%§
ASNLZHDEREL TV B, CALORERBBOEBHOP THEAMIKBREL TFL T &8
WMRBH, BANUEZTRIARETH S, TLETDET AT, AIEBENTESHA TS
EVSREEZLEEL L TOE O,

XT, Mek)DBIEE i3 H(&m)ﬁ@iﬁ%mw%&

Mk)l=T1(k—1) —I{k)+ Tk}
LED B, BIOERETHE

Mik)= M2{k} + vy (k] (3.11)
il L

vylk) = vy (k= 1) — v (k) + v, (k) (3.12)

ki EIEE T, mH

Vlk) = Vi (k— 1) + v k) + vkl (3.13)

b0, CHARAERMNEZBCTERMICHEEL TS, LBPLANS, $50&>09Y
NEHEORE B 2 EEOEN NGB LB AERODEBTH B~ THBELIL G
DTEHNEF, bHVEAEEAEOHENEMNT /AT, CORRMABE NS D&
BOB|E T AELAETE S,

ST, RERBBEOCHALPOKULORD KIDEBTH L. DFE0, BF 4 Lo f vy —s50
@ﬁm&m%nt£W®§ﬁ@a L Lo, UHKICBIL TE 5 iclil 5 0Bl O 15
SHIGOIRO, U KIORHERE 2 UHKPHl oA D KDMEEMK» SHEST 2 ¢ &
i, BEOHETIHEHEEL G,

Ihzr4 LT 2HEELTELIONLOD INUR.T.HERE] T, FLOEHAE
%T%c&?ﬁéo%n%MB ITRbT &,

;2 UKD &0 T o 2 OB
MB(k) = (3. 14

fZU),ZLJ KIAS | & 17 B

1 HEBES Vo, BE-HHECR OGN/ A X Sy 7R ENEE LT E 378/ 4 XFE 7o
TRV, ABRESH SR GNABERN Y T, BIRICERBRTHEL &0,

* 2 EBRICEAM® kKIREHRNLCLRBEAEPNEVETHY, RMEEMECH - bD0h SHET 22, T
CTHAEBE L LUTERVE D,
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LD, TONEE

CVtkl X URKDIE] SR TV OEE
Vyp (k) = (3.15)

Vylk) + Velk) , 2 Ut kISR & 7o

TEDLINS,

L LERAARLALATORMEOBFEHAET IR TS E LAY SE, EEMBkl =Mk TH
dhidied, EBTHOMBK GHIEBZRELEAREILIE, Ll ddTNEEDEAHLE
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5.3 ZT7 UTIN I ALHBEBROSE LFME

5.3.1 KRRELEE

NRT HBEBEBII2BAOHBEERUEEEDIR THD, COENEN RT. ITEER
OPHNZHEGcLE L adniE, MUF FEXODONERE L KBAECR CBD (4l
CNUOCEE | PHETEICH200, BORHEBLT LT, oMErL L0, cOR
DEBB PG ERERIRTHE, —FH., CAVHBBAKS(EHTLIEEI T EIEHL L,
THMERBLEd 24N 0023 E0EE MUFRA-TLED T ERKELEME, 5145 &
MUF OB RE 0ol T, BHED o2 S D, 2R S RAETREOITE
D, CEBT2EPHRATCU-TLEIC LU, CORTEASICE, RATEE
DENEEZB ST, oS0, RAEEECEHHEMICELE LT, RETHEENMUF 0¥
BlLUE0E O oD Ix%455, BEOMIGELZ Y TAHALENS L,

ETFN T TR, FREILHIC, BEERATIPLED L 57 KR in—ptocess in—
ventory Ol OB WL AFT, [ANE ] ERELTN R T.ABEM = 7LEE Z T A,
T, RAIEEERPMEUREBLZLIIOCEEL TS, Figh 8RZDBEOEIAT L
bDTHbH, MEFRINBLHIRIDEFNVTRABNEEEREEBICEZAVEEERA & T
ZFELTOE, LHL, TOEMERZRECELATH WK THY, 2HEEED 17 %I
ELTHY, FLEOREC&MDADLF, RLUTIEUBLELANN -T05, CDE2
OIRETE, NNR.T.FAEBEFEAT > T TOEESHEIBECLOITR OS54 ERLNT LITH
LO0T, KMEAELZFLRBOT I EE2EZA NI NET LML,

LDO75 Vv OES, RAETHEELAROTOIR2 >0 FESOgEE L L TEZ NS, 20
G Eoid, Fig 5.8 ORdEABMEARHETLIETHLE, 20, FAEHEEDOFE /ML S
LEFIWHA Iy 7EHEHET in—process inventory 2l 5 X AR N R, T3 &M 4 %3t
BEVOIHETH 2, RMEAEOE S ETER, MNP 548 THBDT, NR.T.AIEEHED
MENIZHEA4008MECLTRE0LT, RNEAELEHD MUF ~DOBE L B/IC ¢
HLEPFEMNICRAETE A, EROT 7 v TR, 0L s EHEAELR
HEIR, BT LEELTHEOD, ABEENSZL O, ThaxflHIRETEHES I,

LY —D2RHkE, NNR T.itBEBOYENRLD 4 3 v 7%, FYo-ALKTHRFLE S
7, ORMEAECNL L LE2ER 0RO ICIELBICHT 2 in—process inventory 4, & O
g [HOdRA4 Y M icHkEERAL LTS, 250, BN XD 4 3 v 27iciE
ThHtELECIFETES,

Fig. 5.9 GRBIFEFEED FRNLS RN EHENEHM, 220 ELEFAEE S OBEF4AT
LoD THL, CORDEDORTR, EABEHNTET 4 HBCEBTALACELARTTRLTH
2, HITH 2L, REUELED 15Kg BEORNBIKKE - 1o S TEABER TS Bk 21
WY ALY TEBIRTALENERZ, £h, LOES, SWENZHM I 1 B2 TEAE
RMEAELEGL LT LEDT, MANKL T s OBFCHBEP LT iKbb,

—7, TORTRMWENZIHE A5 80& LTV EH, ToBEs, No3BEoWEINE 24
FIEMLESBRICE BRI EDR-TEY, OB (M35Kg ) B MUF Ot A-7T L%
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S50 B, CROLEINBER. @orD0FETRAUTCAELHE L CHENI /RS
BB, HHLR, FliclNcidi, RUEECEEZRBCECHBEZH UAD T, CnEE
HMLTEE, AEIREMREBIRL -/ EATINERE LT, LUHTKIT » T B HIE
BWADNDET, BEOHEEE LN TRUELKE Y, ZORDES, BMARAEECESYE
REHBOPIA-> T DEFP —ETHDT, JBEEEFRCE LT LKL D,

Fig 5104, CO LAY RBRMEAXLELARBCRAET AFREDOS LFHLF LALEDTEH b,
HoMBoHsBz0 L5 BHEETH S, COLHINETARIE, RETHT L5 EEER
AV EELREL, FCWBEMENALEETERRFNERALH1CL, AlNCBATEIIKKK
WEYBNKHEAEETALICT B Liciy, RUNEEEOMBEEZBR Y 5 Ll
EWREBTHA Do
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5.3.2 WMHENXDOWE

Bicli~xf ki, NRT.ABEBLERT2BENRMEANLEE* LFs &k,
BHMERE (MUF ) BOBRFER LS L, SR OBEHICHEXE KT EaWEEE T
o THEN TBRE] 2#TFdCdicdsd, Lad-7T, ARIBER TR onur ZI0ENE L
TELEOHPEREETH > QILh~NT, NNRT.HEEETII MUF OBRIMEITO LM
758 RAPERL, T HOBE LAHIHREEEZESLPBEELUSE, TOLHMNE
ROMABK DO TRBALEBNCHRAERORE ICHD, LTFLERELSLOMNEDH L
NfREERZODY, AFE TR THEOIBBHEEZHERNL T 5,

it & At ERIE S 4T
MUF Shewhart Chart
CUMUF (Zi’MUFi) Cumuf Chart
Average Loss Kalman Filter

BATIRTENTVE D EL T, HEEE L T ITMUF, SITMUF, MUF-residual 72
E, Bt ESiriE & L Tid Page Test, Power One Test M &EWEH 5,

B, AHEZOPTEICRTR (Fig. 512~ 5.18) TCUSUMOD KL AT - T 44, i
£ FEOCUMUF LEIC D TH B, CUSUMETHE, CUSUM Test EFEF# 57 A RO
TERSNIHIBRTH T, BHUS MUF ORBEBETEREVY, NRT.ABRSEELBDL
B, K, TAEAMCAETEENIC MUFORBEEACUSUM &ERL TH » THKALLBDIT,
AfLob s, HOobTtRETAEELAF TS, UL, TO®R, BELEBT L5,
HA & IAEARCUSUM b it CUMUFDHEER WA LS LT A, Fiic, CUSUM
Test D&%, BIRED Page D& % & - TPage’s TA LR LW o/, KREDOH I,
FTOBEWBEETHFELAZEDUELOTCUSUMOEHRAEL TV S,

ET, K@BIREYL, NNR.T.ABEETHE, omvr OHPRELOHTHEHENS, LiL, &
BRELONTHELEEEERETHLDT, ThEUTICITEHTEL,

Table 5. 8 RU L. 9 EN. R.T.HEEE T TOMENCHRE LS HTH D, MERES 7 —
21 (Tabled. 5) DFLEOSFEHE 6 FHOYMPNIAKICE F 2 MUF L O HOBRER
AR LoD THLE, 5 HFHELBEHEBZANLERRKROED,

ERBMABEETTO 1 2OPWENXMO T EN R T.HEEECHEN ZHHE L8
HEH, EEHEERECEIVEIOBIEE2LSTRIHZTTHD, COIBEAHNEIZEI] H
HOTHETIANORAEE LTI THVIESNEDL, TTTH, ANTOHRBEELLTS
FBHA, WWBGLELT6EHEEAN, MUFs ORREBELZBONEEEA2ATASL L, HEL
LEBOLEDAHENPHOKEL LS, b HEEDOMUFy DEMERF®T 1.65Kg, 6 HH T 1.38
KgThbd, Br—A&Ed, PIHAEELPRAEECEENSKE L, WEHENTE I RO EE
WL ORE O, o, FVF A 25 - EVAFTT 49 L5 —%55LEVATTT 4
w7 e L7 —DEBRREALNCLL, CARMUF:ORBECEDLTEEDERIANE N
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Wit & ETH B,

Tabie 5, 1045 5,131, N.R. T.Z BEHOMENZHEA 40, MEFEL LT,y — 2 1
{(Table 3.5) 2FH LAHAO0IEL 20 2B HOWHICEIMICBT ZMUF & 2 D HH %
BRI ILIZEREOHEEEZ R LLEDTH S, Thid, MENETHESHOCESD 5 BH &
6 HFHILHIET 56D THb, MUF O BICHT 2R ERBOHTIEL2ATHDL L, 7 —
Alb, PHEESLUCHRAEFEOEENAE L, BEAEZINTE, DEHOZEML K E O,
T, VAFTF 497 25 -DEBREIEIALL L, INOHE, WENIEBIODES
DHFOCHHEEEL ST,

5333 N.RT.(ABREHOHFHH

N.R.T.FBEESEWED o 206 A2 0 IEMICBAIEES pEPEA S 725IT, Tables.
AICRLAEEIEMY —AD Y I ab—Ya ¥« AT 4 5FERMUA, Fig.5.1113, 2D v 3
2alb—=Ya VT 7o ARNOBEYHEHOE 2N L0 THDIH, THhid, N.R.T.
AREHOBRNEE AL LELBELNLIEDTHL, I, YIal—vs VERELE
Abrupt BT Protracted izf (o x) OBAE, COBROEHABMBESEFOR ( Alarm Se—
guence Chart ) 2& 5 EZ BT 2DOT, BHITDTRALTHE L,

= H ¥ HE X
4 HOBE B HDESL
Abrupt ¥z 3WHAH 8 #H 4&B
Protracted 1785 5 FHMH 5 3&FEHH»5
Bz H 59 HE T IbEEET BEHET
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5.3.3.1 FrE&% Mk

Frb=o B TEICEL T, AILD7y - ARKE LT, RESNhOFEE2AR T L L
L, NR T.;IBEHEOEGERABRHEENOFMENT EHE L, BHLLT A MY,

+ Shewhart (#'HE ) chart

« CUMUF chart & % @ alarm— sequence chart

« Kalman filter chart & % @ alarm—sequence chart
THbs

Shewhart chart HITEEFHRBCEILGHOON T E2:0THD, N EREREICER
LTwd, CREMERI T s AERRIMICTay P LAEDT, FRAIICE 10 DBREE
AR TS,

CUMUF chart WGHEETHIE SN, 1950 FROUBOKRB LEEEH L) L THH SN
- hOTH B, T 1id Shewhart chart LB -TF o e NG —5DEMLSEBIKCHL
THOHBRTHEORESEERTHASNLE I LICT27bDTHS, CUMUF chart 3
cusum DEFFRFK] 7 a o P T &H 5,

Kalman filter JiBEPHM ¥ A7 4 TESORITMNABTECHA SN TS 0THD,
MEOmicEB L TWEFHOESENOETOICE LALENNEETHS., REFE ~OHEH
HHBEHFL D, NRTHEBEEE VA7 4TE, BOBLITLOALEIOERICK » TF
D&l TSCES] 220N CHIRBO 7 -9 22 BICHOL TITC L LT 5L &
o, TOBERABELGNLLDTE S,

Shewhart chart, CUMUF & T Kaiman filter @ 707 JZX A, EELTOAF -4 2L
CBRHELISICHESN TS, #-T, THASOREFR FRENEFNICHL TELO
DNEEFETHEOI CENEREL T A,

CUMUF & Kalman filter 3L EDTH L, CUMUFIRE DR RICE O TIT AR
BohEHMEOLBAETT A0 THD, CUMUF OEBEZRE, tofE LA2ROHE
BEED lo PR LA TH B, —F, Kalman filter TH&EADYPERZ P o ITHARE L - TE
BhhEBEPHEHOVYBLHES 260 THY, Kalman filter OFEREETOTEEOMHE
BEO oo T 5,

REEEOCEHNL SRERITHFAHOLEPHI O EATH LY, L L Kalman filter &
CUMUF T id# w2 DOREL & - T b, &2, Kalman filter TidiEHR 2 L 0 HicHIA
THOIK, BPWEOARHAEALVHBIK R T IEPHEKEZLETHD, &IV E2DFLAIR,
Kalman filter @ H 2R AH W2 L - TIERERCORXBHEEZLILTHEAL E0D
HTHB, RAREFNPUEBENERETH - T, TORAKIL > THRANGTERELELTLETD 5

NRT.HETEHCEIAWENIL T4 (3.6) RDOMUF; DBRF| L LTRon 505,
T DRI

(1) BYBEO\EEZRH L,

2) BEBEZHEEL,

3) COWMERABRODEEHLTRET S
CEVHIEFTEREND, MUF HBKNICEDODITHRS D TH 20 5, LiLo(~EBN,
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MUFq ificicmb s G ER N5, X, BNEORERTZLEOMUF » oG 2D0 2
HEICH S0 S, nfBOF—F O Sequence AHH T ( %n (n+ 1)) d Subsequence i€ 2
T ~31 2T D, n=4 DESEXRCRTLUTOLH KL L, (didEHBTB)

FAF w2

P X ! - 3 4

# B I X . MUF, MU F, MUF, MUF,
Subsequence 1~4 * * # = %
Subsequence 2~4 * * *
Subsequence 3 ~4 N
Subsequence 4 *

& Subsequence TI)~{314 T4 348, BOERHORERFEBER (L) HUHDOERKLL,
L, WuES (H)  EYEORES0, O0INERIRT 0, TR EREREICLDIT S
Hy ABIR S AR @45 75 v27ic L, HH BPBEREIAZEESEZLOREO Type 1 error @
AESTHEUAZY v EAT*HABEHBATITL. BL, TOHE, Type [ error HEH5
B Lty P LTEL, BEA=005&0L, Type | error @iclnCfc v Y Rz TFO LD
FE->TW 5,

A S Type [ error (¢

A 1 1078 ~ 5 X107
B 2 5X107% ~  107°
C 3 1078 ~ 5% 107¢
D 4 5X107¢ ~ 107
E 5 1074~ 107°
F 6 107~ 107°
G 7 < 107®

~ 05

5332 HHEER
#E%Fig512~Fighl8 iRT, EUEMENLIHMBMORSKEL, 4B0OHGE—1, 8
HOBAER - 245250 TKRILTwS, BROBEHBUTOLE D,
Fig.5 12 —#&f UBK) B L

5. 13 —Abtupt & H ; AlERE Ey—2 1
5. 14 — " : ¥ 2
5.15 — Protracted &/ y 3.
516 — v ; " 1
5 17 — " ; ” 2
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Fig. 5.18 — Protracted &£ ; HllEFE L r— 2 3.
(AL OFr -2 BT LEEH

Fig. 5. 12— 1D MUF i 2T Alarm Sequence Chart{d, A%, IHUEL LD TH D
PHEDEIEAlarmEFSRELTHALOABVETHIDIT, (3, 3)OEBIZELVLE
DY yRBEER, HEEORR (BR)PREELAEHETES L ESEEFEL, (15, 15)
DOHEBETEEII 6 Oy HRADBHENT, BWEL WEH LA tEEERLTVWE, Ch
i, BRERLEGEIRBICFELAALDICRHEEBE LS > BY (33) OATRT I 2
OMUF &% b, (15, 15) TR<A+ZADODMUF & LTHELAZLDTHE S, TH5SI,
FosOBETECH TR, 93 [EH] & LTEHEINGD, Vo X0BBORK
R, LEOEFRCENMIBYHEPEEL TR EBERESI N, BulEd, £ChoH
HLTEAGDIE L0 HMERASNDE, T8 [HER] L LTERSNE LI
A, Lich-T, EihEict-TIE, ZhoEHS, 75 v roFEEdr =y -
HETREHEGE®RLEL S,

Abrupt #z HiT %4 5 K7

Fig. 5. 13— 1 T3 2 KgPu DA EMAMHELT 0D 4L KgPul L3 A H KL FE R
LTCWw%, £7. Shewhart Chart @ EDOREEZRLTEH, CUMUF D
Kalman Filter iz A F L HBBETH Y, IO EEFFig. 5 14 RU 5 15220 THEEZL

BT ETHBE, Hib, ZNHDT A Mg Abrupt S5 AT L TIIEMENE 5 2¥E sh 5

Protracted 8s H it 2NN EZR LA LD TH D, AHEE Table 5. 1 ICR L&D
BHiThHLM, MTTMBP=50H:E< 2 &T, £ 6DERE SN S,
CNGONEENTAHALEE, 77 -LEHTVWELDOBHTAREETSHD, AL
TFig. 51718V T, 8 KgPu /50HDE A %E CUMUF&E& Kalman Filter i
HLTOWAEWZRZITHE, CO7 - ARYPHENLZEMELTA4ER LD, AIERE
CLTERGIVEDBRESNTVAELESLS, 2OT 5 Y P THRELALZN R T. &
BEHI Protracted i i HMBASFTORMEA LR LELC I LEZZKLTHE LN
ZEDITH B _

% fz. SEICHEN T Protracted iz /A Ic ¥ 9 2 Alarm  Sequence ASFEEFICAREIE /L & T
HIHALTEME, TOHOBER 72 D0 TIHEBEINAET AL 50N O,
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MATERIAL BALANCE (KG PU)

MATERIAL BRLANCE [(KG PU)

MATERIAL BALANCE (K& PU)
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NO DIVERSION DMBPUSGH)
6.0 T T T B 0T TT T 1T T T
CﬂiE!ll 16.0}F CARSEI(L) —
P ] B e 6
14.0 —
-
2.0t F--5F-]-~--d----- Z12.0 -
} i Ell] ar —
B.0F %‘ ; %}}}; ¥_§_ éa_uk _
-
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T ] - 1
' { 2.0} 4
ottt i1 1L B T VS
0D 2 4 B B 10 12 14 16 18 2 4 6 BID12141618
MATERIAL BALANCE NUMBER FINRL PBINT
6.0—r—T 71T 1T T T T 7 80771 T 1T T 71
. CﬂﬁEiZ! L _ 16.0 CASE(2} s —
) 140} -
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At o
=
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=40 4
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0 0.0l F N
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Fig. 5, 12.1

—_ 82 .

CUSUM (KG PUI

CUBUN (KG PU)

CUSUM (KG PUI

o,
[=]

2.0
go.0
-2.0

-4.0

T T I T I T
cRs %)
! | 1 1 1 | | |
D 2 4 6 B 10 12 14 16 1B
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T T T i 1 T i
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i 1 L | L | | L
D 2 4 6 B 10 12 14 16 18
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i | 1 1 1 L | |

4 6 B 10 12 14
MATERIAL BALAKCE NUMBER
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CASE(2}) f

i
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— CASE(3) —
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i 88

A T
|HHBT P71

0 2 4 B8 681012141618
FINAL POINT
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NO DIVERSION DMBPU182H)

8. 0—1T—T—T T T T T T 8. 0T T T T T T 8.0 —T T T
g.ol CREEELY ____________ 8.0~ CRSE(L) B P L SR U N, AP
40___7 ______________ '—1.0_ N -
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gol—l 1 111 O T T Y A B gl 11
0o 1 2 3 4 B8 B 7 8 89 D1 2 3 4665 788 D 1 2 3 4 5 6 7 8 8§
MATERIAL BRALRANCE NUMBER FINRL POINT MATERIAL BALRNCE NUMBER
e o e S e L 8. 0T T T T T T 1 L o e I
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] ] | 7o 4 _ "
-0 ; - Z 6.0 4 ® eop---4-3-4-1- 4
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Fig. 5.12.2 No diversion N.R TH/EINZEIR 8 Hlg & TO R ERHEFID LK
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