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FET fERd wEw EH 204:(26.4%), WREWE
174:(22.4%), {SIBHEREE 1364:(17.2%), FREEE
1144:(14.5%), B2 9 #(11.8%), wlolet 6 #£:(8%).2.
=2 gl

ko BRE EAT dolAnt KB WRHE K
gRo| 124& oh— gom HHL k2 RESRKFT
(optimal redundancy)ﬁf/;}, ol d e g (availa~
bility)el i Kkifsro] MITEIF R KT A alsl RE.
= %ER 299 4%?%1&%%41 a2 EAmE
o FERe] HiMEEA &E Azt I tE ®EBE
HEfteg B8 = EE«JIOH ERERE 2
N2 HHE e AolH .

Wy MR BWEAF 17 dARALS R
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o (IR BIR Bl & iRkl BT Aol
5EE Qo] T e el el vk MEEE
fEHEE W T EE H AL Blb B Sl

EREEE MRAL L2asd) Efd 210 AE
ot = FREZzade] EHH AT 3
e AL ElAlE BRSO ol drh Rl
E RAMEES A BeE HehT gerd R
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Aot FEHE slolelel HRAL A2 EAE R
Al 24, BEABHY BAE KT AE 4oz
Heiglet. '

LA o] & WABEKT BES: BE 2 Rz
Kkl SfES B o EHEM vlol B o Bt £ 3
Aol 17#£(22%) 2.2 Bimstn Qlebe B 43 3H
Heb o] HEL EERAAY BEF B w
& RGN £ MEES RRIEA B2 vo]
H7h ol m glebe RS Eiksld & dolc), &
i oolAAR = A2y BAY G BER HEst
el St od e BERA MAHd N g
Tl FHEelth. = FEEMMEGY BE
o EEBEMS BRE 6419 HEz Holglor &
Bl BT Aol EEMe R B AL B #El 4
£ TECT Aolztz A AAch, 2yt IElE 2
M2 EHRS BRS BET Aol 134, EEE B
T EE O, WHS Kz @ FIEMRR HEO 4,
B, MHe £29R 84, KRB RE T#, %
WRHS £2 FA 64, A" BAst vty
R ®RE A 54, EEATBEHM 342 Hog
=

BAdAY FHEEEHORA T BAR R EE)
E8iE A== 2090 R, Bk 3EMY A=z
-S—oﬂ—t— EFHGEERN 2 B3, BBH, iz, BF,

» FHERY ESET GFFdYe HEaEE

i A& F Ut REA BRI g 1 5L
EBEEIE 240 (27.6%), BLE RS SR 284G
2.2%), [FREHERE, FiE 7419.6%) HolE o ik
fBHT 18(4(20.6% )22 FHol 9ot

= A=

4, ERETIES BEHAPHA HEH
Yol AE F2 BTREES a2 5o EEETSY
ERGES ETFHREL ol nlo| 22 BT TS, B
o0 MR K, BE, MEBS A 2d, gaw
HAFH, £TEde], REA2U, BEDE 2 KB
%%m,aaﬁ,ﬁe%,%%,x3§%$&,
2P e LBTESI AL EHE 1 9.
26 (a) HEZE, (b) HEHEBE HiE, (o) A&
W O@HE (d) ke s 2 mEqesh e Hpkol
EEES FAAT Jok. TE desx oe H
BE dAe 9942 AR SFikelw %EM
SHE 25 BET & Ao oha G, 99 vt
AR BRIt BEESHA FEE} S 2ois A
olty, T el AE A2u @I HEE Fikol

EXT N

E I m

;- AT EEREC] s A A HARYL & 4
Ak, old B#FelA IEEE o #ifHu 2 FE#
(Technology Forecasting and Assessment Project)
9 —#5rel Bl2E 2% =% (Technology Tree)el] B
Dol EhE I e, (5)

o] floll B}E Frko = JELSE(Stress method)sl
vlol el f#HT S HAT FREREY AF =229
Rl Bl 25 Fo| oo, FHEE B/
kel 53] BoklE FHikolx ohE AES A s
YUES & Bfsted] =40 k. o] AL Cald-
arola 9 Lo BFESE Egol R Aelut. wole| @
PEE b FHikolelzlugh o2 Ao heiTiEH:
olgtm ¥d FL& Aoloh. miXIuk HiEe LT Ed]
FHRELLZsludl A &I AREZ A& SHetn
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e o] (b, d) kel E£H Bl FEl= 7 go)
AL ()& B B WA BRI A2 A4
el £2 FARS. FHE @ (DE SEERE
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BES BUEMN, (c) AR 24, (d) FEE
#E BKiEl, Ee) BfFd HER HEBARS d5
B a5 JA ", olek L HRE HE, %
iF, el vk fEEat 2 Z2AEY A= oE Ml
PER} AXY malH, :

5. {EM1t BA%

Yoz FEETHY BREAL g3l 2L B
Boz Hi0U Aom BEAth. 4 Fke dEd
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FIlse AR A5, GEEME ke %
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k. TAEL} BEY w24 WL B EEEILSEL
DA AclekE Aol Mg} ZRALE
#3q ¥E BHRIAT Yok, £ZEo] FEEY A
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a) EHEELE

b) kBB (G : el ko]
By B

(c) &= xE4 ¢ EHEE (6)
T (d) AREBEGAR fEEAA
el 1 LFHES W)

(e) ¥l &= (Risk) &

(f) BEEmES BINE EEEW o E KETAA
WEF/T AREN] BHES sk

EHEES HEMEd 4475 W oMy B
@ o] gk, -S4 FEH TRE 5 F AL &
o= Hike s RS Bt © ol
sk R EEkst 4 Sl deulth HEM
BRI EER BEEA A oM RERAIY BRIt
g3 s A2 Bty @A EE
Bzt 2 Aolwh, = Pza HAY Agel vUF F
Al A7 gvh E nﬁ’:ﬁ%‘ﬁﬂ] i PHe 2%
ol mol EEE HE BHE b F5T Aoz
EBE X 28 FHE] a}r FEF BFEER
A GED Y E SEEL 1 BEE L F e E
S grt.

HREE TS WE

ARel RF3te
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6. {SBiEBFZ2 BH

WA EBkegd A3 @ Hd Sk
saAUG S AE HiEY FEE Bk wa T
2 3o}, QoA Eutdetebzte] WEHEE wlokER
HAS f%kiEo s wolsd 4 & wkF Ao
1}, o]RAL IC HERE %E%%?‘gﬁ%ﬁﬁ, FRIMRIE
e, @BEW F2ashlse KM KB
BEse] el wprh 25k, = B A£ Technology
QoA fek FHM, ERY #
%71 Bwon Aol HWeled RBAERY Aol LIhE A
o] Az gk (10) = #HY KMo LELHR
oli 2 ol RSk BHZsb ETEHZ YoM &8
B e BRG] el 47]%“]213’— o=t

BIFE K8 oS ROy QF FHEER ZE2K
(Product Safety Prevention)s} #if 3% £ (Product
Reliability)o] 9}, ZZik-& WHEE/ 2225 A7
7l B Jb EAS EsRolw  HEgEelvk HRERYAL
Hol A9 #&2HS EiRste EBESE = FA—
shx ok, plAE Hsl kEEEo A FWHol W
Ed 2, B AL TR TEL EXT 7
2 $Es g, sl Hohse A WERES
3R ERHE Al Bkl Al f%%%@‘ 1 FfEo]l Eobrtul el
miRgkE ol Bhate wolAd HES EelE Aol
wolxl Ao s 9;17‘:’—“4 NEMES BEE 2o
she] fRpRE| o]0k & Zo] vt

o A1 IR B2 | (human factor), = A4 25, s
gaelz, BERETR BHRY BHA%S ME
ol Hald 27 Bl Zelx gon FEozA = ¥
o] =F ko] ERE B oy gk ’
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AFS YAk 200 A FAH T FAALE 34
ol we A 245 A, FA oEE A9 29 4

F7e) S EES AF AT Q4L G2 Eolxm
9 eh, |

dr AFA 2 159 ARSFE, FEE, +3F
fA T 8 Aol AEAAE ASee Fad
s1Fe] Hu 9o, 7 S5t F

Ao 2FE3et TYHE A QT REE
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o] HAFEL fxl5to] ok Gl HelA A 2

AZ AL FAozg 1 da3lz] o)Ay AE nz
L75HA H ol x,

AR B o iy slas 5 o i
WER, BEEE == BTEge FHOoE A
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735‘ AHEAR A, FoR Ahgo g = 28 - g
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2. REETES FREIR
B BRERE FAdst? £F
k3t FAH o4&t AAHA o BEIE AFY 4T
s AEY bz BasE AL AR Aol
A J5e AFEY AA T AFS A=EH D)
/‘j Lo m Byl FEFEE AR AAE EE
23k Ao, AASH Az FAFH 24
3} zAe] 7t ‘ﬂ%—‘ﬂ"’] ERETEY FH Ao
g & 4 e,
lﬂ-‘-’-i REEEY Eee Fkste e £3
FAxte &A%, 29 Kl EF(Physical fa-
ctors), ‘¥ (Organizational factors) & AL
& (Human factors) o2 Jehtd, FEEILE:

© 1% ) (Survivability), A-&¢}7 (Environment),

& 7+—>] Al A] 2% (Man-machine system) 59 STX
AL 5477 AF AFA drke & A (part,
subsystem)o]] w3t A4 o wMEoez A &
o] A, FiEESF 1A HE sart T 7
Sl E A5 A, AdAdAE
77t Fa A Afel

(FE Dol REFE FEEILEY BRERE 7%
stget. 9AR 2452 B FEEHY T X
s Ao}, AR JFe REFES FEELE
L2 TEIgH. '

. Quality |Reliability

- Crlterlon Control |Engineering
B
ax No of Parts l { X
8
] Numerical Value ’ : l %
/& | of Reliability .
Range of Usage l [ X
Economic Balance X
Life Time ) X
Process Preference ] X

.S Stat. Sampling X

S‘;" Life & Stress Test ‘ X

w2 a

= T

= ‘ Corrective Action { X .
Redundancy l [ X
Cost of Failure \ ’ X
Documentation ’ X ‘

<% I> Criteria of Quality Control and

Reliability Engineering

54 et vk

A= AL A

%19 WES sopshd REAEES FEEEIRS
g 3 Aol = FﬁE(No of Parts, Numerical Va-
lue of Reliability), /l]-—g-oﬁlﬂ (Range of Usage), &
78’-4 273 9 AA (Process Preference)s+ AAA &

59 ¥d (Redundancy)oﬂ gos o & 9t

KA

3. E@EE 1oE REERS EX

AR E AT ALY, AgdA @ AEA
FA9 Z03 042 BuEE A A FAAL
ok, 5 PAAYY AR o2 AT THER

chekek A Aksh Gk AF AR o= oln FAILT

o Mgdde 24 Busge. oHT FARI
A SE o9 ol %] 4 F deshE AN 2

= s
1) £ EEEe K

AT QHAR FALESFS T2 TRV
22 dhe] FE FEE o] o] o] A ok HFAL
o o 7HE EEE} 492 5 dFh

olH e Ade BB =E FAY AEo= A
P2 F g& Aol Fi!ﬁf“ﬁaiﬁﬂ o] 2elA ™,
BBREo iy HER (failure rate) S AT F 3o
o]E Sz A= st AA S wlasd EE FES
2 mAgoe] A Eol old g HA ALAE F
AT 4 9A 2.

uLe] shA e QLA ] §AY TR AT A=
sust olEe ASE A g T 2 dladke]
A=d 5 dek 5, |
24, ERES A4 e 3FE A Agsh
Ak, »

Lo

a8, FatE S5k o R4
F¢ AAd %¥FA 7 EGedundancy) T el &
FH ook A, ¥ Fel ol BHAMMS E’*jjfﬂ
g e REKE TAR duE ol AlF
TEs(EE 23] it A 78 A7k : Mean:
Time Between Failure)e] 2004] Zkelz A zt% 3
2L 0.006% 23T 4 gk ol AFL Y T
T BB A BFo] 1004,  FA] BEo] 25571 ,
£A7] BFo] 560M =2 He At I A F 2 2% L

o] AA A= Ee] WAL JFL

5
o=

AAA 7171

L

F

18=



. Sy o L 100 _
£ alos A L e 00T 2555560 0 1L

255
100+250+560 =0.28

= 560 _
alalCae T00F250+560 O O

H]
oleb, &, AY FF FH o 11%9 A Es} R
Holvh, 7 $29 & &S AR AHES} A
F AA Y 2FE Foz BN 27
BIIEAAES ¢ 0. 11X 0. 005=0. 00055
FEH5 ¢ 0.28X0.005=0.00140

BEHS ¢ 0.61X0.005=0.00305

A EFAA =0.00500 = Lebute}.
R ER A FTE R A A2 0.000559]
o BESFE OI007MelBE 2E A zAEe

0:000% —(5.5x10°)8] 24/A 7 o] shel ook A

EEWH T

=

100
A 9 mA-ge] 0.0053] xA/A 7o R A 4+ )
o] eh.

) fEMRES] WA ME

7 BEo EEE WA 2ol BE AANFe] T
AR, AHAE e Fzo] FE A 2] Lo WDt
AES} o] ZoI Aok @}, W& AEY 7EF A2 4
& o2 Bol Agst vhest 2,

L BE izt 9 Az, 98 dA sheld o]
o S Piv) otxm, o] vu £03E S 2
Aol dg £ Ligh & o mgoz I3t &3
Cpi =

Cri=iERxigEe s Qg HEMR
=PixLi

o] Huj, o] HFol nf gl £ Co &

Cp:ﬁl(PixLi) @
iz

~o"i .'%]_B]—.
=% FEES LEEUPHFT A71Ed 2a8E
¥ 44 Cpolzt & o,

o .
——ACp:—‘Z_,;(APixLi)>C, 3
is

9 RFAe] ukEEw AJEE AT At MRS

+ A9, = SHERHERS 59 sl
& 7h7Ae] 20,0009, W7k mAEo] 0.250] 1, HEt
]l 717 e] 40,000946] 2 7k agge] 0,052t
AReA. o] AFAE g £ & A9, 2
g FElshew 247k A, 2 A2k 10,000
49 424 A ek, , |

I# o] AFAE AEE 5 2 A4S 3%

"(2500% 4810, 000) =26, 000, =<3

£ #IRA

+ FEshed 484)zke] AE T 34 1 2,500

£4¢ oy,

ol 27 10,00090] £adeh. ol AP
A E Agetd u

© z&3E FFS A% 1 —4Cp=—(0.25—0.05)
(24] 7k X 10,000+ 10, 000) =6, 0009, (583t ZEY

" Efelel el sFA kel 20,000)01 B2 EEY Elo]olst A

AAelz .

@ AzE 59 A$:—4Cp=—(0.25—0.05)
EFY Elo]o
o 7hA kel 20,0000 B2 548 Elelofst H$ A
&stet,

@ sl BEHRS 4

AR A4, AAG AEFE AF A4 A4 &
o] slotsd, B8 ®RAER FitdA AzAAFY F
A FA} JAFAA FA3E A ALFol AFFH ok
b A gAY 43 J1EE FHE Qe s o
9 ZFAE A& AelH, 4,5,k 7FA FFo] g-Lw

—(4Cpi/ACriy=—(ACpj/ACri)Z
—(ACpk/ ACrk) @
o FAC ARt FHEE o Aol Lt A

¥+ F | oy |9 @
A 3 7 0.03 250, 000
B o] o 0.05 1, 000, 000
dl A | 0.08 3,000, 000
7 58 0.07 " None
<& 2> Expe|e] 54

WAl A jejet o AR o] Fo]Hok Hu 535
+r}.

i AFA T4 FAAY Lo AL 3dnlgo
2 gEg, ndzk AERe 2L 0.208 4
A Heol vk (E 206 4 1¥8 3mAgs 27
R S G i i P B g S =R RS R

e A3 A A Dol o4
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. 0.05  _ e e
Bhelel t 000,000 0r 0% 107)/4
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L2 193 FAHE AAEE ALT + A
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4. EREERAS MER

olu] Fuf Akele] Hs{mb szﬁua AEs} 4%
g4 vl 2Fst S8l A 1
B4 gon, FA zﬂ o AHNEE LA B
tw bR A gare) o 23] vk
A4, Aol 74 & FAL Ul + v
BE 9459 A4} ol FolHel AAE T4 A
go] AEatdArt. aElEz AR Frhashet
2AE AETIHL AR E iy&wok g},
2, 24, AHE FAE 9
e oful b FaA fld 2
AR, ANEE ZAA7] A7 2o Avle TFH
Hoz Agol et 2 A z
Bt F4EA}, AdSAF T
A5 o] 2 WE £ ek
s, el DA% upel ze] Al Az sh Lt
B2 AdA7F A B el FFeAY A4
& ZAsE A5 Bk Az A 2GR )
2 ‘A EE v #lg WF AEsk gl £x24
o} A4 bk BAEE el FRE "avt

SERIE I R

ol 4s 2e A4 BARE AR AT P

Ad=elok shieh, A Aol AdE Aol o
T 4 MEE YRat #4929, 94
oL sHgel aFHE Aele R4, B4 % AR

A FS4EY ¥l ¥ & a7

4, 22 £/ =2 AHE¥rfez AFd
4 Askh YAE, T A% A} ALEIE 2
QAL ol T 4 gk HEos 4B T 295 olck
ek, '

azR AFAIEE A e E
Wl AR A4k AEALL FFol Febok Wi,

A, AEAEY AT FAH, vIE, AR A T
Ao 28 ] 7k—7] A A &% (Man-Machine System),,
| Al 4] (System Planning and Anélysis) AN R A ]

EX ]

7 & (Feasibility Analysis) $o2 3hj= _1?_7"51
ook g}, o] 3 g5 MAL AFAI A FE
E gAY AEAIF FuFojor o Fq71e A gg
g3 o+ ..

zoz, AFYEE
A 224 (Data Collection)st A3 =
£ AA s ok e
A2 439 o4t

A TPA7 S5t &
49 AA

T EAo] 29 Io T4 HY

*

\Reliability Requirement]

‘ Reliability Analysis 1

3

Equipment
Mean-Time-Between-Failure

=

— i ;

’ Failure Mode and Effect
Analysis

I Failure Rates of parts

i DR 1
] Spare Requirement Analysis ’ Maintenabiliy Analysis [
1 _ 1
Measure of Supply EffectivenessJ l Mean Time To Repair l
1 1
; 1 ' 1 1 ,
Inventory Purchasement| | Vendor ‘ ‘ Repair \ e Test |
[ Control 1 Policy Evaluation Work load Facility Training Equipment |
<ag 1> Required Data for Reliability Analysis
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H S g I oleq A WRY AR
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o},

2 dA 2 A EE B4 AL 2F B Al
Ader, Aoz ARAEL AL Fyol F
et TEHEE SHT =F5 28E e A
£& Te] Awash. Azt -8Rl A Fds]
e T Y e wgos e AHEE o
HE omshe SEE A bl a4 4
$aHe o pppsl 229k A FH2ESE Ar B 2
8] A% AWt oA L 2F oA ATAE F
dglol FARA
7 g},

A EA S FTL FE FY RBENY BE
92l A-gel wet 24957 e Az P

L

A o] (quality-assurance control)ol]

A-g=) Aolel] & vhaw A 2=} Abo] o] A & "F3k7ER]
o dr A= 329 A AT g Lo}
R =N S

FFEm X

HER AEC A4E s HEROTR 48

HIF%F (discrete semiconductors)el] o §F fEAe(SHEREE
= 27 HeEERADC)F w49 & =E
el A 713 BB (test procedure) - MG 3
AE et LudoA 24 dgE dgre. Az
Mol W =22 (screening)d WRIGEE ¥R
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by Lucinda Mattera

LA EE s AdEo]
Ex EEREN
B R 283

Ao s 7AEY $4dFL 4

AETE FrtnnAd o4 3

>
o
o

FEFH & o A3t
7 Joseph B.Brauer

b slek o ““M AN FEFE 4 A, ANt =
T EEAEIAE AT e AEL An Aojg}
A LRE A *‘oh}z} SEThT wat,

PEBRE A T EMAE 4L AFE 239y B
e 2 439 &9, gEmRER BE#d 239
QBREE THE £A4  MIL-STD-8837} 19680 1k
g d “fElE RET A RERY 23934 9
T BRD WA E 15%4 85%= Aoy, =23
< % “°Véﬂ Aol e s + 983
E"S B3 Brauer® 3] AHgie,

EHEC] exddlE el 45929 Brauers
ARBEAE MAE $3.60014 $0.25 3==2  dopm
o 2 WEE R (logic gate)d] LFEE 0.2%%4
== sebxel ﬁ%ﬁ&?%@%i} o] mr} Earg g
29 A9 BEHAE WL 15~20%2 i =}, !
AEY 243} R (maturity) & 23 (fallout) S
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2 FA EA7F AR F7 2 d gL wAl

FE O£t YHAA 9ol EE A2 AEL
EAAIE FEO 2 o £ R P, B3} o] 2L of
o A YUY MEE 09N axse
g Rz Tﬂ A

Bravert {EEIESH LSS 298] s
2EHY 2HE 1 REE Y DPER ERER

t}. Brauerd 1§
AAAAe =

olH® Aot BAE nuse
A4 AR o 0 FY@ £

—21—



mE 21
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g E H2E AN E A AAE ez T
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r AR} dhed FAE A9 24 2HE F
Aol 2 gale] 9 AAY malrh, “olAe] St
BE £333¢ AL ol folwh”

ASApS WAANE AR velH ANBE
Azsl g WedeHe q 29 2 (Inforex)itE 94
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% 34 108 Agaha oS B3 e o8 A7
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F. Al 23dch 284 2d3te AF9 A4 A =
1% AR AR TFAST AdE iy E s
gt 719 e ert FA PoM Fx=7 A 100%
AAde. 2329 e AEE GMCe 2-2kql (on-
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= golvtm dEch B TAEel BF
&17] <18 Awrsl Higd A st "oty Fe D
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Fol o8 dAT AHEH
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2y Aargeh $4 2 A E FAEE dske wpvh
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QUALITY. o q | [arracH onEronm |——L QUALITY CONTROLINSPECTION
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- — QUALITY > :
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+ HEADER INSPECTION | 1
[aumowmes .
70 CHIP A BOND WIRES | - \
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WIRES T0 HEADER l
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B — | T CONTROL DT
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FDAD HEADER EPOXY, 100% WIRE PULL
PLATE “l ) DISPENSE 1 , _
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L - -
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AT ST LTresTIoN] Mo T ELECTRICAL TEST J—1 QUALITY CONTROL nepecrion ]
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b Tewa
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Abstract

For the reliable determination of oligomer content in polyester fiber, a new method is des:

cribed in this paper. This method called the dissolution method is as follow. Polyester

~ fiber is dissolved in boiling DMF for two hours followed by cooling to room temporature

to precipitate the bulk of polymer, and isolated the soluble material in Which oligomers
are dissolved, by filtering., The filtrate is evaporated to dryness and weighed. In the case,
the oligomer content in polyester fibre is not affected by the degree of crystalinity resulted
from heating the samples. By this method, therefore, one can evaluate the total ‘oligomer
content of polyester fiioer. In addition, - through this experiment, it is confirmed that
oligomer exists not only in the amourphous regibn but also in the crystalline region. Dif-

ferences between the extraction method and the dissolution method are examined in detail
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BAle TELoklA £3l vehdeh A BT A
DABCo0 cerversvraresrsrmmumntns sresseasinsiininins (3)
Az S s B, o A% A4y Comp- AD+ )
lex arithmetic unit & #F% Jd+v 2+ €5 & 12 AR dAe]
Al floth, 284 2@ 43 AMAY AsdE oL AT
543 Eila" t}a] skEeloksts WA RSl w
. [ A B} ............................................ (4)
2}, o] g A%l 1%—4 Real matrix 9] Inverse \—B A d
program—— Apgste] zhwbs] A4S & 7 ek .
SR ASEE GRAA 2 A%l 45 s R 2 PRe A4aR (DL
o] 2}}:— A A7l S A45e] Complex matrix ¢ Inv-
erse & AAstE T2adS At W el gl A B C Dy (I (O
o : [—B A](—D ]_(O IJ ............ (5)
2. 0|2F 7|&1D B &4 g5
A+jBs} C+jD%E n%kel Complex Matrix g} 7}4 GYE &4
k=, =, A,’B,C,D_\—‘? 25 nke Real Square Ma-
trix o]}, AC—BD=I < (6)
A AD+BC=0 (D)
—BC—AD=0 - (8)
(A+BI(CHIDI=T+4 O eerereermrureuiisiiriinnns €)) BD A AC==]T seerrerensrsssan nrnre sannnae sevasneonenns 9)
ol® C+iDe A+JB°1 gy elet TF + gt Qe A6)F (9), (N3 (8)& AT g Aolmg

(D¢ FolA oA 21

(AC—BD)+jCAD+BCI=I+iO

63 (ymk Hsha o] FAL AT ()9 () Zrh
weld g9 A+iBE (DAY zdste A &
T g 4 vk (WellA A28E el £ & Square
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- (A+BA1B)C=I
.. C=[A+BA IBY 1 -eeereere S N an
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D=k (12)F 29 Csp Dfé T5
283 = B9 e F el
E, A1 3e glxm Bl gg = Cd DE
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Z (DA
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eerennn(13)
(13)& (6)dll Wy st=

A(—B7AD)—BD=1]

—(AB 1A+ B)D=I
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C=B!A(B+AB A ! weerrs Sravertrerraecicenennnes (15)

C=[A+BA™IBJ! wrerrrerss teorsenrenneenserannnne D
D=—A"1B(A+BA IB) Lerreeereens (12)

o F9

ek

TE 9

Fetrs
C=BA[B+AB 1AL covverineininn Ceeseseians (15)
D=—[B+AB!A]! creenennnn e (14)
2 23Y 7= 9
A Ak 33 ol A Ant Singular o™ (14),(15)& C,D
€ T8k H 3, Bub Singulare]® (11),(12)& C,D
€ Tabe svek mkek A,B BF FAldl Singular o]

s C,DEe 7& 4 gvh. = A,BsF 5A¢] Singular
7} etz &= 2lx (A+BA1B)S} (B+AB AV} 5
Aol Singulare]®l C,DE 94 & 4 ¢},

3. Flow Chart

Flow chart & o}=] ¢} 72t}

D ATE T84 (D,12)d ¥ C,DE Fi=
735
o] 7 %o IERZ=1, IER=1 o]},
2) AT g T 5 g4 B& TE (14),15)d]
g A
o] 7 %o & IERZ=0, IER=1 o|=}.
3) AT Ty o} (IAlA (A+BATIB) 19 _.»_zﬂ
A gkol Bl B1& 3 (14),(15)¢] ¥
_(1)__

o] 7A$d & IERZ=00]5 3
4 C,DE T + 9= 4%
o] 7% A5 IERZ=0, IER=00] = t}.
0:]7/1’] IERZ=19] #A$¥E A™1& T3l (11),(12)
o4 Co} D& F§ 7$e]x, IERZ=04] A=A,
(12)2 C& DE 7% 4 ¢l A$ol=. IERE Sin-
gular test & $]8] 243 =vl, IER=1¢]" o5 & o]
EA S A$olx, IER=00]9 g Fo] EA3A o
A%l \

AA 9] flow chart &

IER=1¢] 5 5},

Fig.13} zv},
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ol D
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| 44+30 3—j4 —1+Jl
\—1—j1 1+j2 1-j3
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READ ORDER AND DATA

b
IERZ= |

b

A~ (CALL MINV)

— EXCHANG A,B

!

IERZ=0

¥

| A7'(CALL MINV)

_ Lyes

1ER=-0 N0

YES

NO

H=A"8
b

A+BH
T

E=(A+BH] (CALL MINV)
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(1,2)=—0.187500E 00+ j0.187500E 00
(1,2)= 0.125000E 00+j187500 E 00
(1,3)=—0.624999 E — 01+ j0.250000E 00
(2,1)=. 0.237500E 00— j0.375001 E —01
2,2)=

2,3)=

(3,3)=

S gt obel AL T A

ol gl et

[

0.175000E - 00— j0.375001 E—01

0.212500E 00— j0.500000 E—01
@,DH= 6.625000E—01—50.250000E 00
(3,2)=—0.312500E —01—j0. 937500 E—01
0.937499E —01+j0. 937498 E— 01

1+jo 0+j0
0+j0 1+]0
0+3j0 0+30

0+j0

0+jo]
1+30

(o 2) A4

(1,1)= 0.200000E
(1,2)=—0.999999E
(1,3)= 0.999999E
(2,1)=—0.300000E
(2,2)= 0.200000E
(2,3)=—0.200000E
(3,1)= 0.100000E

(8,2)=—0.100000E

22k

(

2+j0 1+j0
4+30 3+10
1+30 1+30

LR

1+30

0+j0]
1430

& Yo At ohalst e

0 2 —1
l}[—S 2
1 1 -1

1

—2

2

e

01+ 3j0. 000000 E
00+ j0. 000000 E
00+ j0. 000000 E
01+ j0. 000000 E
01+3j0. 000000 E
01+ j0. 000000 E
01+30.000000E
01+3j0. 000000 E

H

o] A& Bo] EAEA gEvh

o 3

[

1+j2
2+34
1+i1

—1+jl 1+l
0+33 1+j1
—1+jl 1+il

|

00
00
00
00
00
00
00
00

SO

oo

==

o gy e Tobe A4E A4
133 39¢] Fomz ATE

ol A4 AstE etelst k.

(1,1D= 0.205883E 00—j0.323529E 00
(1,2)=-—0.882350 E —01—j0. 147095 E 00
(1,3)= 0.147058E 00+ j0.411765E 00 -
(2,1>=—0.352941E 00+j0.411765E 00
(2,2)= 0.294117E 00—j0.176470E 00
(2,3)=-—0.323530E 00—j0.205882E 00
(3,1D)= 0.205832E 00+j0.676470E 00
(3,2):—0.882351E—01—j0. 147059 E 00
(3,3)= 0.147059E 00—j0.588235E 00
ol 4)
14+j1 —1+j1 1+j1
[2+j4 0+i3 1+i1
1+j1 —1+j1 1%j1
9 gy aE TI.
o] 71 %= matrix 7} Singulare]v}. 3 %3] 13 3}
330 gomw A1 BlEE EAe & A$

5.4 E

o] A+e] Aol 4] BEo] Real Matrix 9] Inverse
Program & 2% Complex Matrix & =& + &
£ Eoke

X g A5 Facom 28S-23 #4712 A AkgE
Ase dA]e 3x3 Complex Matrix gl 73-¢ 1.457
Zoll AAte] =Hdx
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Inversion of Complex Matrices,’” IEEE‘ Transa-
ctions on Automatic Control, vol 20 April, 1975.
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"@ Molten Carbonate process (Fig.7)
1 b . . R u EFo] 2§
z A A e o = 7 S . <+ R = 1= —,FE
(psi) (°F) A ‘ B ‘ c
1. N 1% 1300~ 1500
Hygas -8—1n. 1000~1500 22k 1700~1800 0.33 1.69] - 0.83
CO; Acceptor +~§in. 140 1500 0.16f 0.9  0.46
- N 15F 3000
Blgas 200mesh 750~1500 25k 1700 0.21 1. 04 0.52
- ' N 15} 1100~1450
Snythane 70~200mesh 600~1000 25F 1750~1850 0.18 .0.79 0.55
Molten Carbonate 12mesh 420 1830 0.098 0.50 0.29
*A— Methane leaving gasifier
" Carbon in solids feed stream to gasifier
B— Methane leaving gasifier
Methane-equivalent of hydrogen in coal
C= . Methane leaving gasifier

Methane in final pipeline gas
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1 Lurgi I New

Gas product rate (10°Btu/day) l 238.8] 240.0
Capital requirements ($10%)

Total plant investment 228.6 190.0

Interest during construction 38.6 32.1

Working capital 9.0 8.0

Total capital requirements ‘ 276.2 230.1

Startup costs ($10%) l 9.0[ 8.0

|
(Mid-1971 basis)
Table4. Coal Gasification capital estimate

’ Lurgi l New
Capital charges, at 12% DCF 78.5 64.9
Coal feed and fuel,at 154/10°Btu 24.6 25.0
Other operating costs 28.6 18.6
Total cost of gas 131.7 108.5

(Mid-1971 basis, ¢ /10°Btu)
» Table 5. Cost of gas

FoAE QA F wphEo], WA A E Al
o wa 39k xR, Aw A5 2859 1080
ool Aadrbas] A Qs Ao A 5he] 4 b

A 719 Az AAH L FET A= =,
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