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COVER :

23kV 1,500 A Solid Insulation Switchgear Delivered to Komazawa Sabstation,
Tokyo Electric Power Company

It is the course of events that the teritories of electric power supply get of high density. This brings about the
compact construction and unattended operation of the substations. As a measure to cope with the situation, two methods
are in practice to rationalize the construction of the equipment : One is to employ gas insulated system and the other
is to use solid insulation apparatus to minimize the spaces as is introduced herein.

The picture on the cover shows 23kV 1,500 A solid insulation switchgear delivered to Komazawa Substation, an
unattended installation, of the Tokyo Electric Power Company. For the insulation epoxy resin and EPT rubber are
used, and in addition, the outside cover is provided with grounded layers to insure perfect solid insulation. The spaces

occupied with this new switchgear is only one tenth of that in old design.
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Manufacturing Technique of Cast Insulating Materials

Shunichiro Nishizaki
Shajiro Kodai » Ryukichi Sakai

Central Research Laboratory

ltami Works

Cast insulating materials used for electric apparatus are extending their application ranges and becoming important in conformity

with the trend of the apparatus becoming of higher voltage and more compact. As the materials are used for structual members as

well as insulations of apparatus, it is needless to mention that the selection of the materials depending on their characteristics is very

important. To make the best use of their characteristics, it is essential to work out optimum design and solve numerous problems no

the manufacturing technique with the materials.

This report summerizes the tendency of casting tequnique, examples of cast insulations applied to high voltage apparatus, selection

of materials and general matters concerning casting technique such as practicable method of casting. Further particulars shall be

referred to other papers given in this special number of the magazine.
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Do, MET « B0I1E &% A CRECBHEERITIET 2 & w )
ELHE A2 LLTw3, chbicihid, oo 7 fbow
AEbER R L, B TR, KTBERIE, o
EEAL - B0k, BN b o dEE R o KiF R NS & iR
33DTH5,

Brcrk, choofERicdiGl, £k, SBEICREL B
TR U, ity BRSO Bl % B & ¢ 5 B BIEERE o FI5E
FHD T, oD EBRER, R vdv & EoREE
S, WL Jotz, WEEE (RBEED) 2 EOEEFLLHE
BRI LLTRFERERL, KREDTTRE, TTT, Nt
FHEVERTIC B 0 5 HER o B R TR~ 0 B i D w» TR
BIAIAC I - TR B,

2. EERREBIMOBBERE O ERF]

Ty BRGNS, PHESE RN & LcRIAE Tk b
FRZTBIEC Laa b T, A—os1t X SEMBE 2 &, k&
BRiC H A5, MBI T, bR 2 oklure-e, IS
DNTHIER D, BEAISSE 5 L h P~ FHAETTE - T
5%, BPOMRE 6kV o352 LTFOMRNL » Jwyud HTH - 7,
L2sL, MBFI3B4E bk 25kV o352 OB Fsuz 1KLY {7
%3 Jwyud ORI, T FEWIEATTARbI T 10 FICA
- RBED, EifsEBHOL B TRFCEEE N, HacH
LT3, BH4A0EI LG, R2. 1ledsr5A10kVETD
WAL » BresHEmgas KRABEEL T D, CoRicE bt
BEEEZRHEE EORIHER, 2 il, ATEHoREE
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2 X 2.2 Atk X
% 20 kV i/
TR
20kV compact substa-
tion with solid - insula-
tion.

2.1 6kVESRL
s
6 kV magneblast
circuit brealer.

B 2.3 b5 iR Ak o TTRV H 2 # iR 45 E B
77kV class gas insulated substation in the class of
the largest scale in the world.

2590 ~OHEE, BRRIOMHY, #1F BREEOTE, BB,
BN, SIS REY, TOMLERo> CE ik, M to
L5 AaBAEROR, B4 E » 5, REOJHCHEMEIND
i Az L O Az MR X B R/ NBEERT IC T 2 B4
EEBL, ERETBECE > ThbECI DT T CIcH 4
BT B L b B R OICE o T B, 2. 24, 20
KV o R hiigic X 2 i/ NELEFO—HITd 53, CoWMTH,
U < Wi BTG ER - BRAREERETR, £ o{hIE & A & O HEE 25 T
TRIRE R TED, X b, MBmFEEICE, ARICHT 2 EI
454 Lo A b 4aYdy 1 X BRI E T 5,

2.3, 70KV psz TRAERE KB 2 #BEEIT T
RTAS, CokS%h SFfiz ok PRI, SR 2R
-, FVERENIC BT 3 ool B, EESOEGE LTH R ORI
BHIAENITWwE, THLOEHAICR, MR XD iR
Fifthic 3 vz SFe iz ©H B C & KB T—E & fFMursED
LhTED, HEEPcRZbL TEWERRERERINS, £z
MERIC X 2 RVNBAERTICE, B0 & T 5 60~500kV o352 ¥ T
HY, 60~140kV o352 21T H 3 Cic 30 LLEOZEER T O Kl
FRIFELCEY, 500kV 552 IKDWT b+ CroERDITE - A
78, B bz 2FGHEBEIRT L, wIvIRERMKICE -
Tw3,

®2 40, HHFCEVEL, KBEEROHMTLETH 5HRHEL
BT T3 4000V oSG EREMECH B2, C T
AT T3 Jo5ud BBV EE L UERRE O 26 K i,

R o BB - Tl - A - RF

B 2.4 pmgcliifezihie ausut 22 bk 5 4,000kV
e T PR A S B X UP TR S RrE B
4,000 kV impulse genelator in which cast supporter
and condenser tubes are used.

E 2.5 4,000kV g5
IO 2vFy B
& U BB RS R AR
RicflifizhTwnb
B (HERAL T R
250 kg)

Insulating pipe for 4,000 kV

impulse genelator condencer

and transformer supporter

(weight 250kg).

2.5 KFELAEL SR, HTET20ke, [T 1,200mm %35
KERFOFRIREEHE LT 5,

LAy, SHECERSAEHE R TED, £ 26
kV 5352 @ 4805wl © Fwvod ERMERIRY ¢k, M
LT 2 X5 alliEo » OBSEPAR T, HHIR TR S,
¥z, 30kV o5 ¥ CoERM Fuvus TH, ML «HER - A2 Lo
W% - WIRER - $2-Uon - ZBIEBRSO T Eh o FFiic iz U4
EHRS DD ORSEEE TN TSR, ThD LoBERSD J
wiud KDV TH, SEHINIC L o T 2oFuy B CTEEINL TR S,
C DI ZFFRO MBI TR, 207 PHEESTRIS, SHEEE
s BRI U B HASE - 25088, JuFuy TBEHRAIZE LS
-2 38, e, ERAREREES, AR EOR
FOPHIC /e o CHEBSAHA T, EREFHALA T IERRTH 5,

3. FEMHOEE EHHOEE)

LowE~L Ll RO 5 5, FRIEER, HEAROENRNE AT &2
b, PAMOEEP 2 BRE~OBERNE R D5 e RRETH
%, oSk o CEKHERY & Lo ERwReA Bl
BEREIELTwE3, 3. 10L5k, ThENERREDD, %
oHch Th+y BIERER P EDTE TR, 5 ity #lE
OEG% RBEX 5 o icik, BEH - BLiREE - HFH] - e
5 (B HEREH - BCTAHOMALRETH Y, ThboEaHEl
i, BASRERTEAL, MBI ZEATREERT LY
OTHY, BIIWREEE-OOHEAMEE LTE bA, HEER

1015



£31 FRLIvORE

Features of casting resins.

E j :-1):5@17—13 A { PR
N B, T CWHeR | 7AW KGR o=k AN
Bidl 7 11 e 5 '
SR bk MR
% . HE % | % 3 4
% 0y 1 ;?bf’f(h‘t Tr#x.kb}i % i % 3
ad »

RmABRBILoL | )6 iRk | S Ch T s

(S R

DEF RT3 BhHD
& b | ¥ od O # i Wy i

& 3.2 2o:0-1 A IRFy OO TEO
Distribution of molecular weight on some
bisphenol type A epoxy resins.

b T o o M (%)

I:k—‘(‘—‘/ﬁ_]:% » i i3 H - -
n=0Q | 2 3 4 5Lk

A 367 0.097 { 13,000 88 10 2 Trace

B 482 0.50 28,000 70 13 9.5 4 25 1.0

C 560 0.77 37 47 30 15 5 2 1

D 583 0.85 38 50 24 15 65 3.0 1.5

E 691 1.24 42 36 22 30 8 2 2

F 844 1.77 55 22 16 19 15 7 21

G 908 2.00 70 16 16 125 125 13 30

H 1,850 5.31 97 5 5 8 9 9 66°

[P )
e
)
=
oD
=
. s
o
T vIvG
Go

>

LovD
Lo vH
1200
900 Y .
340 620 500 |\ 5X10° T340 600 3000 BXI0°
3000 5X10*
PFE HYE

3.1 Eavz/-u AW 1+ Hlliio GPC 2021552

Gel permeation chromatography of some bisphenol

type A epoxy resins.
IR O B LERE o TRSE Z ML LTV 5,

3.1 Efeor

B o S & - CEOREHER 2R D A Y, ciuckisL ¢
BUB Loy SRS BEEABRTH B, BHREED S
b B2/~ A I9)uT-LI-FLE17 O i+ BilEsE £ < H

Wb B, BEHOMRT, DTRONS VRS A 5 5,

BIBEEE v 2 ik, BEFET25TH 5, Hic, RElbrT
S edic, B - EEEY AWML 5 5 i, RO S AR
WHREETH B, BonkBSom o502 Hicowciz, MBSt
%@ﬁﬁ#k#%é%m&t T NTIHEH B, Iy
HlaE BERRCE > TERE N, TOOFRIE—EOHH %
2 T3, FHGTRTEULTATY, DFRIT TR

ERDLNAEED D D, TuA-z1-vay 2090052 T, REWLR

1016

® 3.3 DA 1ty “TY -4 CE Lou” otk
Properties of new type cycloaliphatic epoxy
resins “Epotherm CE resins”.

" H CE-200 CE-300 CE-600
'}: ESE I g/T mol | 200~208 | 175~182 | 135~140
j Hi I CPS, 30°C | 600~800 |1,200~2,000f 950~1,100
- [V I I
v v y 100 100 100
i H H P A 66 75 86
B D M A 1 ] i
. N T (A ] 100°C | 40~45 min | 32~35 min | 35~40 min
# 120°C | 16~18 min | 12~14 min { 13~15 min
Boon &
BKIEE, GHAEE) °C 66 105 145
FIMERY, (377 v k)
) ke b4 AR 4p L 1 0~1
" M o# B B 200°Clweek, % 2.2 1.8 1.6
” ® oo oM R
CI SR kg/mm? 7.0 7.0 7.0
[ I 5 G (S| kg/mm? 10.5 12.5 1.0
% WoF W ofk # kg/mm? | 280~290 330 330
ooy od o
"l s ow % eoms 35 3.4 35
_ # W E # 6Hz % 0.4 0.3 0.2
H [ O Qcm 3x10!6 8x10!¢ Ix10t7
" OB R MEE  kV/imm 22 25 25
[ s 168 175 175
[ RPN P U
IECH, CTI 600 g - 600 L Iz 600 L I+
DIPHE kV 3.0 LI 3.0 Ll L 3.0 LLi:

FIIN LY otk KTAMEEMTEN 35, KBS v g R
YD5L, WA LT ¢ vO g oY v T AR b R

TR Tty BilED N TROG 2 WE LesiR%e%3. 2, 3. 1«
Rl CRODPIEOM N, RIS e, 1 o e T
Dt 2500 WA Lic b B 5L 5,

Exoz/-1a(7 @ ity BtiEE, W bsetud olicsy s o,
THREC BN o iR Ic i, Wi Fswtod tEo3 vk voo
Ity BEOBABR S Tw 5, voozfty I, TS AL~
v IRfu L LiebDd, Jyvtinias @ 2 %50 b o il &
W, BVL - Jovod GAOBEAHSHEATY 28, B, Bk
JEDTIT Y S WHEHEA, R - WHLHRIC 0500 DR & & - TN
FELRT L, BELDWTE, RSO CRENKENT &2
b, KGHERGOEGCIERBEERES C 2 Ehb, EEEliofm

T OB ERED L, o LTRigkoWwTd, ﬂuﬁﬁ
E SR G BIERTRAT 2 C L CHAERREE 2 T CedR Y, i
HENER AR I TYWE, B, ToOREE %m?abwab
T, ~Zof tsetudofite #lE e LT tdu brunfs (CIBA),
CE mifity (ZZEE) R &M hTtw3, CE ity i, FHil

{L3ECE R X2 & T 28 217 OIREENX i+ B, T st
v e & bic, BT, IfF UECLEEEOH B
%aur@7Wh#b%ﬂ@ﬂ£%ﬁ&%%0%@ﬁ}bn5M
BE{LE O R AR D FYoan125na 7 & TR R AT
-Efﬁ%éo Wi “=%5% 3. 3, K 3. 21C/R LAk, X4t
TREAE 6kV, 20kV, T0kV 0% 752 DBV L - Fuvud 2R
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£B 1
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5(!)0 10‘00 15’()0
i et (h)
3.2 yoorfEy WS oI Pkl (W HHPA)
Boild-waterproof properties of cured cycloaliphatic
epoxy resins (hardener HHPA).

E 3.3 70kV FHEin Lo BAIVERZTER
Test yard of outdoor exposure test under electric
stress (70kV insulator).

L, BAERERGETA->Tws (W3. 3),

3.2 RTAH

ThFy AR T, T ARNITBE MO BRS¢ LCHEY
RLOTHY, TOBEMIRY - BT TR IO WT
BUCFERT 528, BGOIEHI0 5 A Ch RERPHEHA D,
KTARMORING, SIS BT 2 RHEAOBFARE b
e b L, WREN0 R Wil 54, KARERGDT 2590
T 5, T, BUREEROR e, BAERN D OFEEE
DIET, X UHINATRE LCOBERRETHE S C itk 5,
—7, BEEKOEH IO TAANE, HEIKE clll I
0t2 PRETARDEERTEE LT L, BETLEFD LY,
T KD, A O MBI IEiET 5 &, ARIGHE RN
AR Y, o5vr ORREICE 2, RTAROKMEE, Blf-—3RTA
FI AR ORI R CAKIB TS 5 &3E L, at-22 D
HllEH TR B L, RTORETKTEbEN S,

_9dp=ds)D%p
H= 18- g .t 3.1

H @ pRfent
dp : fii T OB
g Bh o
¢ @ PRI
ds : REiE O FEE
ns : BRI ORI :
SRR OREE, KTAFIORE & d kgL, SgoBLRIG
OHFTE L HICHINT B, Eaoz -1 A 1%y #lF—HHPA 1

TR D WS BT - VUM - /N - S5

D (9% 70 wi%)
1044
C(¥U#» & wt%%)
B (Y% 5 wi%
é 103 A (U 40 wt%)
{Eg\
B
10%-
]O L 1 L
0 50 100 150
B5fa (min)

® 3. 4 Blls—KCARRAROREZE(E 120°C)

Viscosity vs. time depending on amount of filler content.

- iR
200}

)

i

| |

100+ : i
|

[

AERE 0 H 2 (mm)

[
B I T = .1

20 3 40
ETAE (HF%)

B13.5 thific Xx 32K CAFOLIE

Distribution of filler content with sedimentation.
B ouh AR %E 409 mgﬁbm5§< <s 7e AKIDWA %
120°C TR X &, ZOiEOLEabe, H3.40X5Ch
%, MUEOREIE, WHHE &b cEBENCELT b, —2 D

E OGO FEZILERATED T C &R TE L,

Mg Mg @it 3.2)
Mg, £=0 D & & DL
ks
i G D K ARLTHDT S L,
g(dP dS)D2 e Y i :
= sk < (1— ) 3.3

W ORER 1000 12 1Kk B &, ETAROERERZIZE A &
(R BHh, RGOSR C OCET 2§ TEHEL
T X,

COREME 27 9x 195 O REE I AT 120°C TRE L 7
KBS % Sowo I L, KO HIE D b T ARIDIE %2 3
ELAEEYRE 3. 5w, BLEMEBRTHRIND Jows &, Ik
%miof%okﬁ%aﬁﬁ@M¥#L@7ma;Dw*éﬂm%
DT, RCARBMOOEEHLED LAV, 7, RTAEDOR
mD?H,%iwa&%ﬁm¥ﬁﬁ&b&gbofmﬁmo@b@
HEREWALTH B, ik, BREFD Savs i, LBEISTERK
XhTkb, COFOEZ LFEMORTAHOREE K3, 61C

T ?Ez‘i’b;(‘@*ﬁf”ﬁﬁ”@ﬂ?fﬁ]‘ﬂﬁ& RS ebOT® 5

P, HENEL A D @%ﬁﬁ L A dhb, BTAHIOR %N

FichFOTHDL ﬁﬁ#

KTAROTEIC X > T, EA%OHE BER 2 DT LT
@370&30@@0,% BRic B RBZHRET D54 T, T
NOLDORSOEEDOED, X LIEENHEICOWTHER %% %
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EXRD D,

3.3 IR{EA

FERAER W L B AER R O BRI X 15, Ciuid, G
B E L TBEREI - Bhkiv 2 % SRR (IR I D S
REECRRETICLZERENZALTHS, E3. 8KKRT L
Sic, WRRMOIERNE EHER, Asz BEBERE (T,) M ETtkEl

@ FERT

= M o
E lzr
w  10F
g
s s
q 04

2k
“ 0 )

L i
0 50 60 70
ETAR (EB%)

3.6 EEBEHEOMX EFETAKREOME

Thickness of upper clear layer vs. filler content.

,,,
<2

(CPS at 130°C)

I-F T A PR

s

o
=
T

o
iR

st
47

16°

2550 75100 1%
B M (min)

3.7 HEEEMOMECRIETHETAHIORE (130°C)
B2z -1 AJE TiH¥y 100 # Es k4 B4 LA 30 4
S FET A 200 3B
Effect of filler component on viscosity of resin mixture

(at 180°C).

EbY, BoNcBRHOEHENLZITFE L A" 20T,
Ty %= T 2 e C—REic LR EK D TLHIB A R 5,

BEALAIR, FURBIORERE « Rw 51 « LG AW 8 % i
b, TLC, BGHORBCLX @, 1ekcd s, BEcH
DL > THRAEY, - BE - BA L Vo RIRER O RFEED
VR - MBI EE R 52, B, HEAMY G 5 BoBIBE
s b OWERIOWR L, HERELE 2 200F 2 C L RZnhb,
ZORLEER - MBI L ET 3,

3.4 FE{EER

Ao & 51, BLHEREE L - FIET 5 © & iF, HicHElGo
LERERER L8305 CR <, WL A BEHY X
DIEFLTCHADLRE TR - B - R & RELR X
5iCL, STHBEOE, i o5ws T S Bn% 85 5 2
THHEETDH 3,

FISDIREE & bic, MABIERD fiubs1o BEWC E, X b
i, BARAICY AW, AERER ERIA PR & g, FA i
LT B LHABEIC A2 DT, ZLOUFREAINTRE, LL,
T DERAE~DEPRIBHEECE 5, MR LG BESY
ik, FESRESYE (DSC ) i X b SR, A%
FEO—DTH 5, TEORMENI QAR T Fu AL o
:(®3.9) TRLZ, THbD FL=H2T0wk b, £, i
HEAb T3¥~ 16~18keal/mol o3 225, F @ X 5 ic Wk » 72 1)
ERT VO3, '

—RICE, 3. SENICIE L2 K B, Ty R LT B
KELE R 2T 20T, HRRHOMAETIE Fruo OTE L LTH
EREEOMEEEMT 2 ¢ LR L H 3, _kito DSC i Xk
2 Ty ofilEk, RBORRELR L TLnoT, HECEALTY
%o ®3. 101 DSCihic k5 T, & Bk HDT & o[Hifi%
N

4. BB KW

MR D 5 TSRS & LB Al 5 5aciE, B
AHBEZRRLATIER LA VA, BRFOEE, RHoRe
&b, I A EE T 5 BUERER B oo P 2SS AR I K T
i 5, Wic, WFEEE QRS R ST 5 5 A coEolE
BICDnW TR 3,

100}
FESUR SN SRR SO0 HNS SN SO WNONOS ORI S S S 5053
20 30 40 50 60 70 80 90100 120 140 o
;g o (°c) 110 130 180 B
(a) 3I3R3% = . i
& 10M T e, £
= 18 T3 wE
S 10t 78 < L
S 6 = s
- w290
,_{5 103 5 E % f
g 2 L
=100 3 1 , ‘
i ] ] i) i
00110 130140 ,200 160
2 o oo P 220 180
(b) BREFE ' =S

140}~ £, 2°Clmin BB
AT & . SmgiiiR. 4T 20"C/min
A 130} )
—~ 1201
o
C 5 gf 110
Al .
i
B i 100-
D C:ZH7Ivims &
E 0.52 T %0
D:ZFLAFL =
13V~ 0,58 PN
E: PUASAFLTE S R
AFWTE S~ 05
r FiS7ufiohy 70r
0.58
60
1 i H 1 ! 1 ! i
60 70 80 90 100 110 120 130
FAERZIBEHDT (°C)
80 o
S 3. 10 ity Bk HDT & T, &
. o BR
ey R

Glass transition temperature (T)

measured by DSC method vs. heat
distortion temperature (HDT).

3.9 {EfEAIC X3 Hu (Lo E L

Effect of accelerator on gel time.

©[-3. 8 -1ty BIEE LSO R

Properties of cured epoxy resin vs. temperature.
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4.1 & WG
Casting process.

4.1 FEE%

PETER Iy O D oy SR, Rk, ARk
LORFEALETH S, HHOFECH VDLW ELH LR, TLLTH,
FpaFqud CHET S, AL, R4 L ioRT X 9, HH
FOWE & RE, SRHA~0FAD L FE{to= 00 BT bt
Do

4.1. 1 BEEIERME

TR, Voo DS b 5, 35, B kPiiicos s,
MR MBRECRAET N D, BAFEL, fots1o olFE»L
WLHIA R b s, BHERIBREGE IE, ZXBKE
BRI E L, MiEDS EAL, fLitcES, LT, Al
LR U FCRMPIc A LAY L ESR b A v, EEHOSE,
MEEVER, T CRHAY, vou BEHHiC f1F 2EI hnt
& B IRATH B, IRATRIEE, HARIRCET DR L 10
CIREICE D Ruwls12 KA D XA BRIMEERET 5,

4.1.2 FAEME

(1) WHEEA

FERR X e Loy AR ARED b ECRBICEAT b
FER AR, D% WM& e LTHv 2856, & 5 v»i{IKEEH
CHMARIBRO S DDA T, EREMAGRRIC LR OB
WA EHAE S, BTHEAE EOWMRAICET 5 foFaud @,
WHEEADBER L\, T, BOAMYHETEATD 5,

(2) HEZ=EA

AR & L CRREERRIC v b s A0 BE IR, T
TCOHRFE b d, chid, SRPICETT 5%, EARIC
BeEATN LT EMREL, HRGE f1FLR £F 2 20 ORi#s
Hchd,

HzeiE Ak, S EELALCT (B2 2u0) WICEE, HZE

A

TC LYy BEHAT B, SN REEHEZZC LT LIy
+5, Zo0fERD DL,

4.1.3 Wk

(1) Flnmiis

—fiC TR DN BT, Loy DEAX N ST E MR IC A
W, BEEORE - BN L <k x ¥ 3, W{LIEKC X 2670,
LB OBISH D% T2 BHETHRIZ AT Two <D f b3
¥, ZoHICER R ¢s, 2EWETAbRICELD
b, SEOHER 4100 ZHEERE,

(2) IOEE ¥ fbE®®

HELREE A, SRT ML b e CHRIOBR y1on ZIER

'

CERNREIR M o> BB - PRI - /D - S

ERH
DL S RAETE
L BO LS YVIERE

LR RERE

M4z mEFLEZEoFRH

Principle of the pressure gelation process.

(a) WHmpi{tE

(b) e s bk
B 4.3 St & 2 A O RIS
Isochromatic lines, stress distribution.

IcEm X e dikike, R4 2 c2oRME I UL, ML S
{LikEcix, a) EtkoBs-Blii st v 5, b) BMolig
HHBIRAWOMRE L Y 60°C BlLEEwT &, ) ga IR %
BRI RSy 2 b WK I T L A8 b FL b2 b L v ol
LWVEE R bR S, otk —0 0, S
ol & o fu BORESRIE B A L TH D, Tk, 7
AL L D IAE D, WIS S Loy BB LRI L B
OT, HRGHOPEBIS A A R D EEERT, —flE LTa
FC R A A P A S o AR E ", S92 BF L ICD WOk
eI~ fiEE ® 4 3 1ORT, HBE LK S ac ki o
LCROARIC S0 LEafEREh 325, JIE fu bk Baic
BLEDOEBLAL, ZOBRIFENTRE L L BbRrE, TOL
FOFNE, MELEEEEFERS Y, fLibliakd Lo L
FEoBREREcdsc e 2EWT L2 X 5,

(3) HEEC 5

COH®BER, HuHOHBICED X ) @ iEs bER I L
TREC SHE 2, BR XY EANE» D FL X2 T,
IEE F ALk & FEER SR D Y, DTFORCEMMERS T &
BTE B, Hic, KBEBSICHET 2 HETH D,

(4) JOERGE

B LESE A, EET 2SI Loy 2EEAL, @BOJNC X
S TEEBHRMIC vow 2ML20 T fu X225, dAR, HIE
TH% 5%, MEEREL k> TAFHA~TLHE L, R
& LTI K1 F BB~ BET 2 0T, 18 OEnidihs
Bond, CoEEER, —c, FOEE R, Jeuod,
Ao LEICHHE L TRERECR 5,

4.2 HEERZEGGHEE FOMER
EEEAREGGSEN 2 ST 5 5 2 CHEAMEE CF L o TR
ThiZ, RKoks5chs,
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(1) BEEEET Asua @ &z o B8R

(2) HEMBomi{bigs SRTFEHIC X > TRET 5 RGO
&, o300 OFARGE, ToEE LToMRBBROUIT

(3)  HHEfU e & JiT 5 Gu) e, SR LS 5 [
1AL 1 F DfkZ:

(4) SBBGRo M, MESHODITERR

(5) WL X - 'C?Ei?" %, FREETITOWb® 3
37 BBk, EITHEO R

(6) Ml - BifkH - B’ﬁf/uﬁl HOFMMET, JSotz Il X
5 JARE AT IE

(7) zofl, ARSERG~OEEME, BFREHENS

PEDXS>%H 52 BBHTF o35, ThbD3b0n2h0
T W CHHUICERIFAE N 5,

HEMEOREE 1, SuibETconb® s ilEfEmeE LTo
itk &, WE2KD - THC R » ThH L DRk & 1K dd B 25,
T, BAHERBICOWTR, ZhAERLDFMICO»T L&
THD LT3 X5, 1‘2/}<’f’i EEiiz L, Bk &EEAaN
BFHINZSDOTHEL TRALARY, TOMEHL, 4 LEITHR~b
hTw5 k5, MLE—7TFMRE—H#E—1EA—fke
5 Jota BRETHEMICA SR, IREEECH, —EoT %
oz &, MEWERET, S35 - RO ERRETEL 5 2, K

nEES BiFAc &, THEE S BRI TRATARIOKEZ L Chn
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Confirmation Tests for Solid Incsulation

tami Works Yasuhide Takahashi - Hiroshi Kuwahara - Yasuhide Shinozaki
Isao Fujii « Kohji Takahashi

The development and progress in solid insulation technique has accomplished the production of marketable articles of compact
switchgear such as gas insulated switchgear and solid insulated switchgear. Solid insulation used for the component parts of switch-
gears is to undergo extremely severe operation electrically, mechanically and chemically. To produce marketable insulation goods of
these kinds, it needs not only the establishment of manufacturing technique but also the confirmation of the performance in thorough
consideration of practical operation.

Description is made in this report on the development for confirming solid insulation to be used for the compact switchgears, the

process and the result of test on practical performance, the test method of products and the inspection standard.
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Sectional view of spacer test
equipment.
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Flashover characteristics of 500 kV Spacer
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V—t characteristics of 500kV Spacer.
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Spacer test with distortion.

3. 3z=75y FRBEMOEREE

P (smo5w ) IO RRE, T OMEY O
PIEBIC K % 7 B HERS X O BFUEHA © v-1 Py Fok
ABROHEEHLTWEL L TH B, LAHoT, LD 2To5w
F MR ORIIC D T, BUBOBRES, B X gk o
E—FAou IS E Lize Hie, KBHMAOKE RETE - BkE Rk
BRI 2 RmcowT iR, ERgoERp oK 5H, F &
UG & B0 A E N7 TR & 0 BEIRRI OB v IC X 25 atua
X2 0590 KDV TERER BIERB L4 - 7o

3.1 EEEHREEEHER

PEEEUE (400 A) 2 [AlR4, RRELEEIEE (1,500 A) 2 [ ¥ &
G PT-LA B 1EMAa%EEL, EhEnCD»T 24kV 0L
En L ki c BRI ER B BE L, HEEEREAILT 5L
VS BERERE S L k. REE LERICh > THERE S h,
2o, 12AH, 3HHEBIUFOAABLERMEER LICENT
HERAELT « tan 8 - THEEREE L UMOHMERBRY £ L 2. »
FRORBFERICOWT S BEEHLT, BRe Lol
Wits 4% C & BEEE N RBREER 3. 1 IKFRT,

3.2 $=s59 PR EEROE—-FYa v 2

=05, A HERYIE, #1482 o—RERIC X AL OERE U
FHIC X - THIERORKRE LASIC X % o5y BPHEBRZ %,
C ORI EC T 2R R T4 5 0, HEhadkE 0°C«90°C
DEF L E=Foaws, BHEOIMCEELTD b-M1o1 HORISTH
Ik 2R O 25w Y B3 2 BB P2 L 7o, GBI
LT, 0% RERBZ A% - CRMOARORIT
Ry, WERIEERTFoCHERECTHA S C & REHT 3 C
LT E o

3.3 =75y FE ERNORDEE

AR b 2 HEOBEEE EBSORI AT
it @ E: (X 3. 2), @R (M 3. 3) & I UHERp o B THEE

1023



B 3.1 EWEHnEss

Long duration test applied with voltage and current.
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Miniclad under seismic test.
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Miniclad under transportation test.
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Miniclad under extreme
condition.
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4.3 66~187kV GIS [ itz it Bty
Testing equipment of insulators used for 66~187kV GIS.
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Life characteristics of insulator.
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Partial discharge characteristics.
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4.4
Testing equipment of insulators used for 66~187kV GIS.
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Insulator test equipment
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Solid Insulation Technique in Compact Substationév

ltami Works

Yasutake Murakami « Eisaku Mori « Hiroyuki Hirakawa:

Masaaki Sakai « Yoshiaki Takeuchi

Cast epoxy insulations are widely used for solid insulated switchgear and gas insulated one.

As theé tequirement gets intense for

the compactness, higher capacity and higher reliability of the switchgear of these kinds, a variety of performance comes in demand

crucially of the epoxy resin products.

This paper states a part of the progress of development on the epoxy cating compound to meet the above requisite and the

analysis of internal stress caused by the shape of the work that poses the problems in the manufacturing technique.
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il 2 A kV/mm 30 27 27.2 . . . .
- - B 5. 2 1k Az {EEEERAOMKIREGR 237 TH 5.
% % & 41 5.5 6.5
wO"m OE O ® % 1.6 1.4 0.5 6. & + 103
[ S 7 A O-cm >3%1018 1x1018 >3x10t3
WETo & i v 260 >600 250 Bk, #/NBREEE A E T B EEIEEAR LU
BT o~ 7 & s 187 189 196 BESEIC B e » TORARMARELF & 53 O~z Lico
# i e s 10 20 130 Hemng s MU, RS oS, Mg LT

LA QBEAERING, HroBikics LT, ZhE Rl
RS BUBES R, TRTOMELABICHZSE5CE, $D
R, BAAHENA LY & bAANAORENBEICE D, KL
ik, HxoBEYROICHEELTS 355, HRICE L o—BOH
HOPH b ED LS CRREGRIET 2 rFEETS b,

FU/NUBIRSTE Y, Kic, EAEETECC A S BRAEHET,
55w0 BE S XN, Tt 2500 i LT}, K TARE SO
ISR TRV, T o5w0 0T SRAETCAKIRHRE L. —7,
ko BIE K LT, ISR Ay TR 2R ilEE S
COHIEZEETHEC L2 Lk,

DL SIS DERNAEROMENE, FEHEFL LD

5.1 [ TRIET B T & OFHI & % 2wF XHTHO TEEEOFH ARSI HESN 5 %

Bus connect parts of 22kV solid insulation switchgear. DEET B

My, AEEQLDICHAD F-3, TFAI2 ki niBR
B ERET 5,

T % XK

(1) SlE : SRS, 45, No. 6, 736 (F546)
(2) NIk : #EEMETrEaYeE, No. 1M-72-10 (BE 47)
(3) 7O, S BRBURYS EREREa S, G520
(4) ERED: SEEHEE, 44, No. 9, 1,175 (]R45)

E5 2 fGiHmgmningy (5) mEifEs  SEEEEE, 44, No. 9, 1,183 (H545)
Insulator used in gas insulated switchgear. (6) FHHE,: BIFLLE LS (FF47-312)
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Castable Insulating Materials for Outdoor Use

Manufacturing Development Laboratory

Itami Works

Hiroshi Teratani - Takeshi Kawakami
Ryakichi Sakai « Hirotsugu Munemura

When the castable insulating materials used outdoor, tracking resistance and weatherability are required in addition to the general

performance specific to the casting. This restricts the range of materials to be selected. On the other hand the kinds are increasing

of outdoor apparatus making the best use of the merits of cast insulation. The study and development of the castable insulating mate-

rials for outdoor use have been strongly desired.

In this article description is made, in reference to the epoxy resin on the view entertained by Mitsubishi for the jnsulation mate-

rials referred to and also about a part of the Company’s study and development covering the basic research of the material and many

years' confirming tests with the apparatus put into practice.
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e\,

2.1 Mr>uvdroE

M bswdos ¥EiL, HEGHEEOBNER L 2HEIC L - THR
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BRIcH 2 C R0, Tk, vzu TR, datraed BEO
gEm AHplAHr 75 0.350 Z85ic LT FSwtod BHENR 10-Tav IC
EboTw R RHLTwS,

2.2 PRitE :

it bswied MR 4HeldHr 2/hE v 2T HiE, 28, #
Lo THRLLT L, Tk, BOWMAER A2 BESCERBET 5
rEZ bR, B it Bl X o TEIMER 77 - oD
TR D CoO® 2 K 2. 1, 2. 2 1R LA, MEEX 1ty
BIRE, HEHEE Y Ifty SilE L S TRORIC X - TEETH
IREEEL, BE (BD 2 RS A, MRk, MEEREGEROcHIEL
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&, it tSwtusd HMET T 5, EBEHEORTAKIEZERRT S &,
FES I A D BIBERR S AR AT B o CEEREIC R B A%, T s

40+
r Resin system !
o Epikote 828./DER542,/
=1 HHPA/BDMA
- 0
%
Y
o
{ i I 1 1 I
D5 1.0 2.0 3.0

DIP—Tracking voltage (kV)

21 BREE-mwrsesod it
Oxygen index vs. DIP-tracking voltage.
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£ 2.1 ~$9A1F0 Sk 221 BOEE L o+ BIlEORIRE FECAHIA L)
Weatherability of epoxy resins cured with hexahydrophthalic anhydride (non-filler).

RN maE o t ¥ 8 & o % R EEEE IR Y
- % B WM O R B BEo kv LV

jald B ol - owe h kg/mm? keg/mm? X @ @ N
0 14.4 3.1x102 2.9 2.9
1 ¥ 2B » 0 L 1,000 12,1 3.0x102 1.5 2.0
2,000 13.1 3.0x102 1.4 1.8
BRE 7Yy 0 12.8 3.5%102 >3.0 >3.0
2 . T L EA 1,000 14.5 3.6x102 >3.0 >3.0
v 2,000 4.6 3.4%102 >3.0 >3.0
WEE 7y 0 12.9 3.3x102 >3.0 >3.0
3 . T L L 1,000 13.8 3.5%102 >3.0 >3.0
s 2,000 15.0 3.4 102 >3.0 >3.0
BEEE, HEAx 0 9.9 2.5%102 >3.0 >3.0
4 e T L T L 1,000 10.7 2.5%102 >3.0 >3.0
wE Y FB 2,000 5.7 2.6x101 >3.0 >3.0

* DIP-Track &

100
5°C/min
in Na
&
Q'
D
S
~ B0~
) LDER542  /HHPA
~ 2 Epikote 828 /HHPA
;‘;é 3 Epikote 190 /HHPA
R~
\\' =
0 au N 1 . 1 \\3_ )
200 300 400 500

2 ® (e
Bl2.2 1R+ B EEED O BER KK

Thermogravimetrical curve of cured epoxy resin.
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DELHCOTEMT, H5nEdERLE 2 5L OB TERHD
ENREERBRT TR SBENRD S,

3.1 EFLICEBRE

3. 1.1 TRRERE

IFER & X UIEER ity SRR CH - Lo Bk % 8L

100um

| Sl eSO |

BERIRR GRAZ A=Y F)

B 3.1 5 EFENRBEROBRIADEL Th+y #l8 uh T TA) OFE (& BFE, T HAmE)

Surface of epoxy resins cured with acid anhydride (silica filled) after outdoor exposure test for 5 years.

(upper : sunshine side, lower : ground side)
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GO BEAEEY oty Bl (Wuh BTA) oFEMEE (& HEE, T : HEHE)

Surface of epoxy resin cured with acid anhydride (silica filled) after outdoor exposure test for 5 years.

(upper : sunshine side, lower : ground side)

ZeEFL R L, MHEaFHUWEROBNICEE, BM42EIDS
EFEREERBE T, HHOBE T &R, B, B
MBI & HE T & T L WA ET B ¢ L3380 bhvk, HFEER S
BESADTHTH o225, AREIIGROED, BEaEE b
DEDHMAE R bNE, YL ERHOEERETFEHETE © —i
*E 3. 1lic, ¥EACRHOEEEY 22 Kk THELX
F-a %R 3. 2R L, A, REMMOBEEER, &S FED I
CER LB EAEBILTH ok, WTFho B HRED 522
(M) X 3 pm CH 55, ARRER, P2 F7H20 pm BE
TH DIk LCIRBREBIE TR 830~40 pm KA - TR 3,6 £ 72,
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Samples and outdoor test conditions.
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LR 0%l — | e | (—)s80 976
% % mm 150 80 235 750 1,170
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o % kg 0.1 0.3 10 18 45
E) 1. 70KV LA L: 205 b0 2ARR 0KV 7 I ACHSEE, F—EN
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2. BR=F CORBORBERICOWTEIBRRETE.
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£ 42 6ETHNLOMW rswFud i

Tracking resistant properties of 6 kV insulators.
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Test yard of outdoor exposure test under electric stress
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E 4.3 205 ity BB Jwuod OB OEREGHE:
Electrical properties of 20kV bushings before and after
outdoor exposure test.
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c
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) LRGSR, TREHAREGROHERT.

® 4 4 705 ity BHESERS W Lo BB O BRI EERHE
Electrical properties of 70kV insulators before and after
outdoor exposure test.
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4.2 Tty Bl LOBMEBR (k110 Bk
L, T:Aqowh #nLl)
Location of outdoor exposure test (upper ; 110kV insulator,
lower ; pilot insulator).

4.3 ESBERER L ERO 110 BRRE N L
110kV insulator after outdoor exposure test for
one year under electric stress.
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Cast Epoxy Bushings for High Temperature Use

Masaru Tsuchihashi » Yoshikuni Arahata « Akira Shimizu » Mitsuhiro Kishida

Itami Works

With the tendency of electric machinery getting compact and lighter in weight, desire for the improvement of thermal stability is
becoming urgent with regard to the cast epoxy bushings. But because of the properties of castting materials depending on the tempe-
rature, these materials have rarely been used on high temperature regions above those of class B insulation.

For this reason casting materials having thermal endurance enough to work as Class B insulation have been developed on purposes
for the application to bushings, resulting in the approval of practical performance satisfying the need. In this article are described

various characteristics of casting materials, problems concerning the shapes for marketability and examples adapted to the bushings.
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Cast Epoxy-resin Insulators for Low Voltage Use

Itami Works

Shajiro Kodai « Noriaki Fujii » Yasutake Murakami
Sanda Plant Kdsaku Harada

Recently a pressure-gelation method at high temperature or a hot mold method applied to the quick curing of epoxy compound is

introduced as one of casting techniques. This new development has brought about much improvement on the quantity production of

cast resin goods.

Herein are described the effect of accelerator in the quick curing of epoxy compound, and a reactivity at high temperature. Also

a report is made on the effect of pressure given to resin in the application of the pressure-gelation. In the case of cast insulators for

low voltage produced by the pressure-gelation, excellent performance is available to suggest, in connection with the freedom of formula-

tion in casting, the practicability of quantity production of outdoor insulators or other large cast articles.
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I o= W v | = % i
() mEH#REIR- () RBRHEEZELE
_ (2) w7 {0 A5 LB Ry Hn (2) #4 FLraRTED
B | @ mRamticess @) BRI
(4) dFEERRN (4) KB cirarescEd
G) RTAMETCAEERETEC | ) 4 v¥~1 L oEREIR
B LHBCER 4) BtHAET =~ 2ab—¥a vHT
(6) RIS R~ X
7y BB L icih B3
() HEmE e RIBELES () BARERLELTS
i (2) HiRcORBEHET (2) FJHEFEMIZ
(3) @B oifER B Ln (3) —RAIC R 4 7 LA fEN
4) RERBMCEHERACEX W (4 ry£onkMzEss
(5) 4 vor— i aEEEnliv | (6) HIMY HowMTEET 5
| (6) Blih7 #— 3 atmsa vt
j:g A

Ly B LI £52w0 B LRI LT,

(1) BHEOBRFHHCES RO,

(2) /B - BEALRTES,

(3) Eifft&B% R cFMREA LT—K{bTE 5,

(4) ~HEEERRE.

(5) Hbry - BIIEER B,

(6) E¥TH 5,

ify XL, BE BBED 3 WEERIECHEEIRL TR D
2, MFcRERFh—E—E@%x5 ), ANt TeThi e 3
PBERDOLNDL, MEDOREEFE2. 1 KRT,

3. mEE(biEEAH

3.1 InEER

BRGEE I, SEERSETY R LY E LTE L 0ETBHRTMNIITC
BHE R, AT - a1 EARRA &0 ity BlEoRRY &
o L7 B EIERR ERE X T B, 16k, —Bivic ity BT
%, 1f+y BEHOT bicERMZET 20T, SROKE Y1o1
EL, KEEECITNEETH >k, I, EEALREGCL>T
BRI 1oL RIERE L, BB LT he@EwmE N ME f L bR &
FECHEHBE B, E L tE0E s ch, BELESTH

ZEEEEE - Vol. 47 « No. 10 - 1973




W@i@@

V3 i bE-LF D3 IR OERER YD B,

BN X - TIRIERO L EA» L liET 2 ik, Bl
Ch D, ThbE, $ROEERE L CAEEERR EXERTR
H, BREE BESHTER v, —ic, MRNEZEL T3 i
BT L b E € A, RISRENE e LS En s T & A

fimbnd, ME L LE3E, COMEZARCTTZSdDTH S,

¥, DE Fu AALETREEHO fob510 REN0T, EEERE
FTELETIEL L, ERCEMREIK fLibde, ELTCLIv D
BMA SIS LTIEC X > THED X D EBA~ D LIy D
#WEEESHCL, DA LCORTERED BWRT2HTY 5,

bhvbhid, —cHwbR3 182 F fi+y BilE BEKD
S BTAROMEWICEE » DRER RN L & & o (R
DERE T~ Teo

3.2 REROHE

HRD 1€E2217 @ ThEy BlSicEEMAK 2 TEEH] & LT Al
L, BTCAHIE LTonkznaeb oz -2 & L, {20
R LRI % B~ i 2 CTRISH: $i~7c, RBROEFE LTH,
ity BB e vun Boke —ERECEERSBA Lk, —Ek
ORI ERO BRI Z N 2 b O HEINES L, BUEREK
e ieilh Ax MoBMO ISEBCEBCEL, v-thdrick-
THREZE L WET 2, KISRER, BEEEXD 40~60°CEL
BT L7,

3. 2, BRUGIRIE: KIGRE 2L s 20 Loy aDho D
frofEEbo ke fu bl e 2RT, KNRER &R Y,
KISBEOZWEE, F# -0 3R 2D, o bR, e

»7

W -F
VAR :)’1;71:“/&(?%)

11
1]
1
1

8
P I3

A
B2-81p1000g 300g 50g

K31 Kis#Eo# Bk
Test method of exothermic reaction in different
locations of casting mixture.

A(°C)

iy

ZE{p L fziRE

K32 1f+y ?EE
(1) FEIFJ}E&FFGT&%@BE%
Exothermic reaction of epoxy-resin mixture,
(1) Effect of reacting temperature and
casting volume on exothermic reaction.

W0 Kt

EEERLE ity BlERR L - /ANE - BF - Ak - IRH

ENPTVHOREEAD, ELT, fritiolEER, 50go
b0RFRWCTRIERLTH Y, RISRELD 10~12°C Hniigc
35,

3.3, {BEAORINEL 265 L e & oRiET, RISE
1,000g @ & FoRLEADREEI TS D, (RERR iz 52,
FEEA N-T 3L B35 A%, FE -0 BIE, Hu LAOEERE L

80
0Ty
5 60k z
L Y Sial k]
= - ompmmm0
< -~ -
P -
2 ok & FBiEE B
2 Py
= el '
>~ e
20 /P
v
///
0
N\
N ! { t i 1
N 10 20 30 40 50
4

HasEH (nin)

K33 1hd+vMaHho RISt
(2) {REERloRnR e 0)[55] 7
Exothermic reaction of epoxy-resin mixture.
(2) Effect of accelerator on exotherm.

AK°C)

e

o
%

EEAL U 12 RE

AR (min)
34 1+ MaBmoRIGH
(3) BUSAE#HNO AR
Exothermic reaction of epoxy-resin mixture
(3) Spot-wise exothermic difference.

a0k {2 AA )
c/ :
E
o / B
% 6of / // ,/}
<1 @ 5
1 :
fﬂg 40} BUSBIE
P y
-
£
K 20
0 ; saRE
10 20 30 40 50

215858 (min)

K35 r1f+vBmaEHORIEHE

(4) (R FRE & stk
Exothermic reaction of epoxy-resin mixture.
(4) Effect of various accelerators on exo-
thermic reaction.

1045



)

e
IEERER

(b) 220°C (¢} 240°C

145 3L
=~ 1L —— e DYCEB B
g SSgn~a, ———DMp-3 A
E 10} ‘\\
Y \
& 8 &
W A
g S
&
2 X
Ologe . o ,
0 10 102 108 104

foEeER] (h)

H3.6 #%i

Heat endurance.

> o
& £
N N
£ g £
v L .t
¥ o6 %
ka RS P
= 8
2_
oLy . . R
16 10° 08 04
JoEAEERT ()
(a) 200°C
Y
\Y
10°F R
o~ Y
= ™
o %
% A
2 \
: LY
e 1 N
S RS R
it
3
8
4H
i 103 EEmL L
AT A
G
10? . ,

2.6 2.4 2.2 2.0 1.8
LIBEE (X107 k)
150 200 220 240
BE (°C)
3.7 MK M

Thermal endurance.

THED Y R,

H3. 44, FEELlke ot 2oNHEE RLEE KD ICE
02 REOREZR LD 0T, POIIE EREDIT 1Y k3
2, HUbE - FELED P bEoREZRICTH 2 L ELD, L
L, RiEHoFEIC X - T FMoo Fu b EE D, K34
AR L2 ADBERAEEL: b Fiu ks tES, Bl
MiED b o (b25ED, Thbd r—2 &, RERIOBE - Fink,
B X OEETRE & SR & 0K, RSk k> TtEbT 5,
3. 5 e REROMER T4 & 20 S R L2, T
B & ISR DFEX 40°C & L, RiGE kgD & Z bR
DREDETH B, HISTMICTKHATEZ b0, FNREAE, %
DHBICARCRET b0, FuLLBEORADKEWIDLHIN
bORLEEVEVNDE -2 03B D, ThbORHER, RiGHAD
T AbRORREM AR & & bic, ME L EE - am k%
W5 EOEELBREFTH 5,

3.3 BEFOWMBEFGICEA2RE

TRER 2 RN L 2 B & oWk o TGS ic 5 4 5 IER o8

WA, 3. 280 RHER A, B 2RSS, kX URERE

iqugwamMKomfmhwﬁ TURFE - BERRAHE O e

BEELERD, FNENOFHERFINED 50 % 1Kk b A% B
kbkoﬁ%ﬁHZMT,%WCE;UMWCTb& R 3. 6ic
—fl LTS o HIbn X 5T %R Lk, COXSRLTHEDL
NEeTHFEGER 3. 7 1KRT, D Joutk filk, ThThos

DRI - BB FoBHOTFHEMEE TR Lk b 0T, R
BB » UGG I BT 52 5 BRI 2R Leds, &y

1046

ICRE e A ETREREMICBE LA EBbd o,

4, MEFMEEZCHFBMEHODE

IR o (LEECREEIEEA & & b ic, ERicEk»T 7L b
T Loy KIENEINZ B, D& E0PIESH, ok s
D X5 ICHET B Ao nTHERS,

B, Fu bR Loy A cEECEIRMA b, %
LT#InT A LeBBIRIER A, B XU oL JB5 R T A3 [l
KHERIC % 2 &M R L, Lo AR, 3 E T~k

R-2 B, ThDb, IEE2a17 ThEy A MRERDB v
h%%c@ L, WES - WLEEEZ L CRER 2 VER L 2,

(1) LR & #ERiRE

(AER % & U L EC A O LB R 90°C A\ L 150°C o

T Tk Lk & 2O k0 BEBIRES K4 1 ic Joy
F Lk, 2ok ZOMMENZATETS 3, BREBEEE, Wik
EAEL AR EIETT 3 EAERT. Chik, BIEEEeHz
Wi TRy WA, DB AR R e EiEo BLRRo
%5 LB REAE, 5, PHEEEEoNRE T
LT b, RISHTE (s, RISHE) <o @ikioimil
Tty DEGKENERICL 23D EEL b b,

wic, WHLEEZ —Eic Lk & 0 5L Llfics 35 Loy i
b 2 N0 HIc S % 28R 4. 2 )KRT, MENE, 0~
dkglem?.g gL X ¥, T LTHAHD L EBETT 5 ETHIC
Low Offifa e, EN2RNb2 X5 ez SEZRY, 7L
1o gos BE &2 b i BiERA 0B & Hil o —iiX b
frfs X5,

(2) JNEH & B[R

Wb OB R S @ ML R LA v, B # 10 &Kol
FoEMOFEIEE fk - MR JSowh Lk,

(3) MEHELBECTAREE

WO FRT Lie duin B % T, DLEORET 30 srfn#k L,
ZTot, BRI THAL CHHBREE E b Fo~EE ke 4. 2
(b)icmd, MiEEEFROHEREETRFOBRECFH L L

110

ey

108

EX Y

Eh,

L ] 1 I { { ! H

90 100 110 120 130 140 150 160
FIALBE (°C)

1 ORI N O v P N )

Cure-temperatures vs. heat-distortion temperature.

Z3Em R - Vol. 47 - No. 10 - 1973




. ‘\\@"

gl

%@*’s

9t ’ 0.07F
0.05} 110~
= gl o 0.05- 5 108F
= o e
\ ~— ~
3 & 0.04F w106
= N o8
:fg T % 0.03r Eﬁ 104+
& & .
- 0.02} 102}
5 0.0if 100
il ' i 1 ] H 1 1 ' 3 ! ! ! ! H
0 i 2 3 4 0 1 2 3 4 0 1 2 3 4

AED kg /cm?G)

(@) 31383

var

3

MEDH (kg /em*G)

F2 4D
=]

MEH (kg cm?G)

[N (c) FAKRZIRRE

42 MENOH R

Effect of pressure on pressure-gelation.

EHCHEE €. BEGF»E, MEAOHMMNE & b gL,
3kg/em?eg Dl LClEE—EDEICE 2, Thid, MEFL{LET
HR1ot O L LRENZIE—EIcA b LB nED, BEthHD
BREBNEISN, TRANZOBEL ) YEY fu bEERZ LD IC
babbbd, A% -Gt TADCEEFRT IO
wiks,

(4) INES & BETHIRE

SEMBEER, H4 2 (c) WRLAXSIC, MEHNE & DICH
<D, 2kg/em?g Dl bCeRE—EASHEAITHE. T ME
NoRE R4 LicRLA, MiRHbc X 2 #ERREDET T
ZMECEEEET 5,

PlEelZ X5k, ERtESCENTE, LOWEoRIW
A BROBERE T30 TH 38, MEWD fub512,
TR Eg 3 X ¥ Eh 7o boRig (RERIORIE - RNk,
o AEEEE, s b0 B BB, ERAR, $RGHORN
Ex ) i, WtBolRoEcRIETZoRTA . B
LB a% A i BB 2 BRI L CRBHETIHRA LS
WRTEERSRICE CRAC ¥ 2Nk o kEEEAL T, 6KV BT
DIEBERAXERLEFHELADT, ZhbiconTRICHER3,

5. EFEIZLBZEBERATRFIIHEIVL

IE Fu AL B L cBUE L 1%y 22 LofiEcow»c il
TR~ 3%25, WELESE By dFiEc Xhd, fEkoriik
SRR UCRENNSRE X L, EEEED S ik Fsuror RIFK
X% mfFy B LOEEOHS L BEFRI CAEXCETETSY 3
T EMTE D,

X 5 1 38 i+ SilEsw-1

Cast epoxy-resin insulator.

EREAER ity MIRER L - /ME - B - N E - EH

MFEEClCl~7e, IEE2 Bt AR AVANE L Ick 3
6KV fH 1f+y FwHF» LEIE 7 biEic & ) BUE L 2 fER%,
DFICHRB, Thfy K LOBRA b i §9M i&, JEM 1262-
1973 ik ko 7, E5. L icEEERAZFERLOEEE, B 5. 2
EID6 A2 4w LOM%ERT, k5. 1 cBRBBRORBRT ELD
e, WEROBRBEE KDWY RFABENB bh, BREBE
B (4), (5), (6) K2wnTiE, EDohAHEHTHABRfTA-
FefER, FRZ C, Bl RMONERBRTA - CHOBGERRY

% 5.1 JEM 1262 ic & 2 oA EaiER
Type test result on JEM 1262

EIEXEY 5 ® E
MM ® ® wm| EIDéA2BEN BT
, Birh, O EAEOR SN
ol w8 @ zm; 6Ob, POBHEORAINE | L
MR
BHEAHRIED 1.1 50REICI T -2 )
@ |# 3B R B 00pe (13 PC)
. o —20°C~+90°C 344 7 A Rkl
@ | RS LUTGERE | o (3) oREe 100PC ST (EEEL)
I 180kg 1 47 Rumal
QEERELETS (%t o (3) DREEC 100PC LITF) (#feAL)
20kA ARl
© |REREEERE;op ) omBie 10PC BT) {7 L)
7 | ERERETERS | 2KV ) 20 Rl
(8 | mREE B ERG | 40KV 1x40 us EAGEKEL SICSH AfriL
. i B A TR 2 R IE /A 3 D
O BT~ 7 RB np
55¢ !
| “BO»i/Ma'
P
\%
N
5 5. 2 EID6A2 # 2% w» L
Epoxy-resin insulator, type EID 6 A 2.
1047



=52

6 BB WL O —REHE

Properties of cast epoxy-resin insulator for 6kV use.
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Epoxy Resin Molded Type Potential-Current Transformers

Fukuyama Works

Haruyuki Ochiai + Tadayuki Tsukamoto - Hajime Noguchi « Mamoru Honjou

With the elevation of reliability on power feeding, the reliability asked for the distribution apparatus has become very high. As

for solid insulations such as epoxy resin molded ones, resistance against cracking plays the most vital part in view of insulation depen-

dability. Epoxy resin molded type potential-current transformers (PO-6T) with improved cracking resistance have been recently deve-

loped by Mitsubishi, introduction being made herein.

Tor these new instrument transformers sheet and film insulating materials of

high reliability are used between the primary and the secondary windings so as to form a high cracking resistance system. They will

withstand heat shock tests, the temperature change of 95°C (hot water at 85°C~90°C and cold liquid at —5°C~—10°C).

This article reports the outlines of information such as the construction to elevate the insulation reliability, physical properties of

the materials, estimation of cracking resistance, this resistance of the transformers in use, the degree of reliability and error charac-

teristics.
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Rating of type PO-6 T instrument transformer.
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Exterior view of type PO-6 T
instrument transformer.
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Interior view.
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Dielectric-constant temperature
characteristics.
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A New Flexible Curing Agent

Central Research Laboratory  Toshimoto Moriwaki « Kiyoshi Hirota
Akira Fukami » Shunichiro Nishizaki

A new flexible curing agent TEP-11 has been developed. Mechanical, electrical and thermal properties have been studied of epoxy
resins cured with this agent. TEP imparts higher thermal shock and impact resistance to the cured resins than commercial flexible
epoxy resins.

Tt is possible to obtain the cured resins in the wide range of mechanical properties depending upon the concentration of this curing

agent.

£ 2.1 TEP-11 o#'H Properties of TEP-11.
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Segmental Motion and Electric Conductivity of Epoxy Resin

Central Research Laboratory

Teruo Miyamoto « Kyoichi Shibayama

Electric properties have been studied on homologous epoxy resin having crosslink density of various degrees cured with acid

anhydride. Free volume and electric conductivity in the epoxy resins decrease with the increase of the crosslink density. A critical

volume required for the migration of ionic charge carriers has been estimated by a simplified equation derived from the free volume

theory. The estimated value is about one third of the critical volume required for a segmental motion in the same system. The ene-

rgy of hole formation has been evaluated from the thermodynamic viewpoint, thus discussion coverring the relation with the previous

treatment in consideration of the free volume.

L £ A & &

Ty BlEE, MR E LTHARCEDTER DD

SiCh 5T Eo CHIE Tty #lFD b DB EKMHE O E A,

Bh 7 BRI s X B2 A5 5 72T, ThiCA T
o\ it #i5, BHLAL EHIRER, £ oloRmis &,
ZHLEABEICER LASE3 ctick-T, BBErLEHIND
Bl & DR AT 5 ¢ LOWBEEAKE VWD TH D,

L L ih$s #llE% &S REEs T3, ARmicEiicd s
L, SEEAMBMET, T 5 A EEWR ko BT & — R
AHATERVC b, BN &G L oMoWERe oW
LAKERTVE LEVAEV. Thbb, ChE THESERE
B OB & FH & KT L SRR TS, MER MRl O RIB O
FRAELTERZCEIRETERV, DX 5AHETH, 4%
X HcAMAMES E REOMEE K2 BRI ot 28T,
EAERICC AT CEBEETS S 5, I, HTeaTouv
Ry b, BESHERELERL X5 &7 5 DRSS b OB
PR > TET D,

IiFy BHEE X Lo & @S TR, Rk o DT
ACER T TRESTREBIT 5WEHKORNEDDT
SERVC ERRERERICK 2 T3, Ok O ERKGETA
DH, Ay ROBTRYEEENE v, BT oW, JELERTHER
e b DU A4y WEERFHHRERL T RO, Lhl, ik
B RESTCh, HEHKRETTHE LHFLLE S BHED
BVEBHEEYBESCHEEINI L5k o 2W~0, thidd
BUEEORECE, BFOSUAEEECKELRFFE b ADLT X
S3chBbDEDELBbND. A5oqv KBWT, AulEfr kKX d
AR Dl 550, B ko k5 aZiiErb, HEREK
DEEBEBICO W TRHIEBRITETS 5o

SRAESFOREER, ERT sse vl HEVAH
L&l OBV Ic X DELLELs 29, chid@sFoo T
B L U THEHERK: OEERZBLCRbh ST L E
Lbhd, LidtoT, BAaTFOEIMERLERT i, B2
FORR-CHEEP LBRRNT I ORERAFETHA 5. CCTHE
{ERI OB EA S DB % T LB R B © Rk 5 REE I8
fu Bl owT, R TS, ¥ boild e ERHEE & 0Bk
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b, WHEBHEZHY, WERKOWEESEYIOACT ST EE
HitE Lico

2. TREVHEIEOEE

2.1 #BHriEE
EOT~OEHT OBA, F0rT Sk T FHilE
dlT 3 0T, HTHETHE RHCE, & bclido e AiC
XEBHC EDOTELMHAELETD S, ity Bk ic X
2L BEBRENTD 225, C TR, BIBUKERE & oty 3§
L DRISIC & B I~ a0 dR R TIER oMIC & - TED b7
T, BUEMOMKRYEL D C LIk 2T, BT EEDOR
7 % AR FAERT 5.0

E20x -1 A T4y BilE (Tf+y ME190) rEfekmE &, A
Febbe 1% 1 oEEncReS LT €. BHLAlicd, THERE
QAR DMK AFYE Kooz i (HHPA) % flv, #20 #E % FHE0
+ 5w, —HEEBARDOMKE B (BA) ZEARRML T
HOREERE R B A, oMK J BItAHFER 2. 1 ©©
KT o

BB O G WIE p 1 J6 WHFERO K DR (2.1) ko7,

e, Ey : SEfiiHitksk
P o0uboroa
d: % JE
R : [EH
T : i
@ P EERR oo HE B SRR T & o A 1A, Hill
2l EiLHoEK L ELESE

Composition of curing agent and curing conditions.

Ip——— HHPA/(BA+HHPA)
P | (= i)
) 1.00
2 0.91
3 0.81
4 a.71

LR : 2—xFr—d—gFrd $HS—n
F{edett + (120°CX 24 h) +(140°C X2 h)
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Dynamic mechanical modulus vs. temperature,
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Value of characteristic parameters relating to crosslink density.

Tq ap X104 waaX 104 d E2’xi0-8] px10?

°C deg-! deg-! g/em® |dynefcm?| mole/g
1 105 1.4 4.2 W/i.Mﬁ 2.30 1.47
2 90 1.4 4,3 1.145 1.19 0.87
3 81 1.4 4.4 1.145 0.52 0.43
4 70 1.3 4.6 1.144 0.12 0.01

ay 2 Ty BUF OBBBIRAR 3
oa s Ty Wk OBEBERIR
d: Tg-F100°C 2321 2K

£X10° {mole/g)

1.5F

1.0f

0.5-

0.5 08 09 1.0
HHPAQ EAHE

X 2.3 #HxrgEEo HHPA o £ 2845t
Crosslink density vs. mole fraction of HHPA.
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®2 1k L0E 2. 2 i Bt sg ol Bk mEe: &, M
B QUL % b T) olEEREER R T, M2 1 iclikBb
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TIRHBR KD ORDR, 'L KL TL0 25 072 FeEbi e
5, N (C1) »oRDAMERTEETH /180 KAk 5, ZTORHT
NG O HE O IR AR (BL % 0 N) KRk e LT
2.3 T M b WEH T EE p 1 (2.2) TEDbE B,

p==@N 4D e (2.2)

T, a, b

a iF I8+ 2 e ARt 3k & M EBHRIC X - TEE T,
DI I-FL BRI X 20 TREOBRE L BRESKE O Z20CHE
T3 AR ORI X > TET ETH B,

2.2 w5 X2ER

BT o vt M, A2 BB LB T i — o #3EHGTE
Dz s L, MEOEREHE ORI B R AR R
R (23 Ik >THEDbEINDE WLF T L2535 10,
og XD C(T-T))

(T, Cot(T=T,)
(T : % T ic 51 5 FEFEE
(Ty) : Ty il B 4BHINH]
Cp, Cy: WLF fiza-2

WLFE As.—-2 C, Cy 13 WLF 1 & Cohen-Turnbull 300D & @
Gk, (2.4 U (2.5) ClFEsT b b,

1

ZCT,

e U
C1=5303 Wy @9
T
Cz_'ﬁi ........................... (2.5)
e, v BHMERIOE D 2 2b T HIEREK

vk L pdsy b ASHENC B A IR/ D R

vy 1 Ty W1 B LLREY

fo: Ty icE 0 5 BlERS 5

o EHEFOBERRE

Doolittle DHEER2ic I i, yvNv, F 1 BEOHEEZ &5 ¢ Eh

T3, yoiv, B U v, %3k 3 1ciE, 2. 2 0 As2 i5BiRE
BB OBIERFRHOE de ¥ oy OfiE LTHEB LA, FHCHR
BIREK (2.6), (2.7), @B DLFYITHE,

fq=C2'Aa ...................................... (2.6)
vO:{l—fa—Aa(T_Tg)}v .................. (2_7)
71)3*:2'303(:1(:2‘4“1)0 ........................... (2 8)

vo ¢ AR
v: T, Ll EOERRE I E T 5 bk
NEEEFIREFI 238 b e No. 1, No. 2 3 L U No. 3 paikHic

T,
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% 2.3 WLF firssit
Results of WLF analysis.

~— (= T
e Ci Cs: fa vvitfug Yk
HBE®|YS
1 16.9 89.4 0.024 0.94 0.78
2 19.1 90.1 0.026 1.15 0.96
3 20.5 92.5 0.028 1.31 1.09
3.4
3.0 \
25 2.0 :
1 2
<= 2.8
2.6
2 2.5
X
[
2.0
Tbo0.82-
> E o; /
0.80[~ | | ;
0.1 0.5 1.0

pX10% {mole/g)

2.4 EmAEHoBIZRRE, BHERSE SRR
i L

Thermal expansion coefficient of free volume, free volume

fraction, and occupied volume vs. crosslink density.

2w, WLEF Jgwt b bkdk C, Cy, fy yustlo, 3 LT yug*
DIE% T 2. 3ICRT o T D DOIRHTEERS b, BHERTE f, &
HER vo 3 L UCEIEIRRH do OB BERFHEICK-T, &
D ity BIEROMEZ BT B &, 2.40k51h b, Bn
FEmEORIME & b i BHERS LR L, BRI, 4
HAEBIIMNT 2 BAKH 5, O &b A5z IREsT 216
AT OXARHEE, BHARZRPL I 2L THD LiERENS,
—7, So Kkt 3 BHEE O BIEERECD B d EEo RN

HHEEH R, BhTEERELL T Eb bRV EENT
B, HEREREMRADIML they IR0 REEKD K, co%E
BaEd e WL & 5 2%ER R biLd,

3. & F O

3.1 ETEMOEI T EELEHE

3. 1 BN 100V o E-ciliE Lz B g R EE Ly
R COWEH (15~160°C) ¢k, B EERPME<ADIC
LB k&R BEEY R L, WHRORERHE: & SloZER) R
To ZEBOKARRE 2. 2 o ABoRBKEE VR0 4
52 EBEREICHE L2 EMT R, &3l e b C olEMET
L CEBEEQCAMAENI LR, ChilfhT s Xoe, &0
FEMD 20Ty BEOEH L b0 eEL DN,

B o DI IRGMER Arrhenius DFC L o THEDE NS,

=0y exp(—f%) ----------------------------- 3.1)
LT, op: FHERT
Ey: Bpi) ofEilt ohut-
log o~1/T Sgwt O E & bR b2 fBasd oGl 140t~ 2R
3.1 KR o AU oiEHl taud- 2 EATEE L, B 3.2
THRIND LS5 ICX B.2) k5 ABMRTELEI N,

Eg=AlogptB coooveeeeemornninenieien (3.2)
zet, A B:RECXbLARWER
DT Eh L BEREEME &S TS & EREAMERLD S C

LR hABbND . BFERERT oo 1 b AT B 25 ]
b, ZOBFHE 3. 3 R, Wbl s, BN ToHEEHE
BRI ATASSRZ VR, K32, 3.3 0k 5 2% 140t
B2 IFTFo b0 LELOND, 3. 10 b, ElmfERION

5 3.1 7uooz Gt Teut-
Arrhenius activation energy.

e A Ey s
b id LT BT, HillfkE S bicRdE ¢ 5, S R keal/mole keal/mole
1 6.36 39.7
2 10.0 53.0
~11+ 3 17.3 69.7
\ 4 27.1 84,5
—12k Ev: T UTOT b=y aifiifbs ¥~
Ea:Toll bOoTv=y z23Hlbx 25—
_..13 b
= 100 40+
;
s
'§ ~-141 80F —~ 30
i) TE
‘s ) 2
= —15p g eoF ! 20}
£ g ..
S & 8 ]
- - 40+ ~ 100
_.16 [L] b°
&
204~ ok
._17._
.
0 ! ; ~10F
—glt Vo 0.1 1.0
2.5 3.0 3.5 £X10° (mole/g) . ; ‘ '
1000,/ 3.2 Arrchenius DOEMEAL TRLE- DI .0l 1.0
3.1 BREEEOREZL WFEED . 2%10° (mole/g)

Electrical conductivity vs. reciprocal
temperature. density.
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Arrhenius activation energy vs. crosslink

3.3 BERTFOE»TEEEL

Pre-exponential factor vs. crosslink density.
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e CEREARIINT Ak, FIUV Hn BEREL FoRE
o Arrhenius Sow b T, tFauk O 2o0F590 EEIORBICHE-

CAMT 3 BlERcis LT, BEEFAYNT Lo
R, 1o WEELBEST 5 —00BHTH 5, COMERT
BRI, (1o OBHIC % OBl LoZfle 2B e 3 5T L &R
BLT3, EoZLIBROREDT KOS i 5
THL 5,

3.2 EEECSLETERFEONDR

CCCHEREY 140 TH D LICETE, EREEE, ¥,
HERE - A B A & LCRBA BRI LG, ThboHl
%1t Stokes-Einstein o3, 7 (3.3) ¢ Nernst-Einstein O3, =
B 4) KXo THFREITLITw3,

e

kT

S 3.3
D
“ :%T ...................................... (3. 4)

coe, D EiiR
% : Boltzmann 72
7 A PR
U 3
w B
e {4y DER
Cohen-Turnbull {F{/> 7 Van der Waals #§ (A ic2v=C 11 iRHY

v BOTFOBHEL T2 € & 2 bdic L, 5 g (3.5)
KXoTH#FEbEns,
O el
S L\p( . ) (3.5)

Tee, ot B
RS T- OB ENC LW 2 S o IREY
%ﬁ¥@haz%%ﬂzibﬁwﬂ&@M@?& W TN
TN, WARSPHHEO Tl v 2 0C, BT~ (3:5)
BMHT 5. BEY o HRIERA—EDOW, (4 P EBIE L
Ko THEbLINS,

2 (3.3), (3.4), (3.5), PIUNG.6) X )3t (3.7) 285

—Cex _wf) ..............................
. exp( o @.7)
L,
= ej— n
Orny
viF L Ahy BEENCR L oY

Ciedd 140 B 7 2 HLOC, REKENE LD &1k 22,

— I i n OBEEATE IS T/ X v, Bz BB X D i
D T O Z Arrhenius BRI KA A , B L
T LA W EEEIc AR 2 WLE BoRE kG, +a2bbiE
JEORIINE & b Ao oML - RIETTE 2 30% R,
RE—EO L &, B e B, oMEREEN6.7) X b (3. 8)
DE31CE D,

odn ) 1
[a(l/vfﬂf & (3.8)

v WS EERE S0, logo~1jv, Jowbh DEEF LY 14y OB

) OB R R yot BB bR 3, R LR OILEER S b¥

TiFy Bl FRE) & TR - T - Sl

logo (o ohm™ tem™ )
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1/ve (g em?)

3.4 EXEEEO R mARZEE (105°C)

Electrical conductivity vs. reciprocal free volume.

Wi % &, KU X o CHRREOEES B a2 BHEX T »
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Fro JElCHWI BIAVE D yUF LT D 1hy D vt FHILT B &
1o OBINCLEER BRI €50 b PSEENIC BT R0 1/2~1/3
twnsz kb, BRESTO/W E—FT Do

EATCET 3 o JEATIRERECS 525, i £ 2 ic
ﬁﬁ?éfﬂw,ﬁ a#ml BRI 3BT B IRAGE, Y

B B B ARRREMAL Weilie X U T E S o o e lEiE &

#Wibné Ct?kbkvmliﬁa©kﬁé£§b?®f
Ay BICHET 2 MBI E R A 5. X bic, Thu O T
- R Ay EEST e & OMIEVEHICD VTS C & 23T
A AU, A HiOHEER vk ) ORI 55 0L
Nb,

3.3 ZIEHOT Y —-HIEHE

Bk L X 51, 52 BRI X 0 SR o K i) E#EiH e 35 0
B o R, WLF Blofgkahz R ¢ L G
Cohen-Turnbul OWERW i, 240+ DFEIFICIE TRL%- Y
’ﬂ:%ﬂ AVYS5h v HRCEUELTET S L LGERLTE

o —7, Glasstone bic kv, Arrhenius Jowh CHFEba LIk

Vwﬁb-le’iﬁﬁﬂ B G B EERER - BRI ko TEHHE N T
BUD, Lo TEAFHO 14y OMB&HEBRT 510, @
FOMNGEEH LT D BERED S,

1Ay OB BRIERBFLEPVBIE P EHE PicdiLCTF %o
C OWBAEEARAEND ETHE, CcoILAWR I D DB
Ui 13— En &i:\ (3.9) cEbEN b,

p == (Py PYUft e (3.9)
ﬂwrmmumc;D,Hiﬂwlmmximﬁ
oFE 2P .
Py= (a V)y T(é_—T)V_P .................. (3. 10)
T, DN T RLE-
Vg B

c DRV EI
X, 3(8.11)

WAR v I 5 oC, WhiERz 2 52 7
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Compensation law of electrical conduction phenomena.

ik 50, Arrhenius Sow b THEb 5 LB W EERIECH,
it- BRI k> TY, €Oavt OFAESIIC TrLE- 2B E LA
VIR IC Lo THHET D LR TE D,

X (3.12) © vk DY I vF FHVRKEE, E, & w0t Ol
IR BILEED 1204~ E, il d et ich b, —F, #3
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1Ay BEEE n ORISR DS v 2 FRE, Az EBEED E
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WFExhd, M3. 5 Ey 0 T, C {EHF %2 TT.
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AL Toant &EHEL Tobot & OHEAEEERY, SR
HDVEMEDRE Ve, BUREIE, it B SolExiigac
B, HL0BRHBED LN TND, BERRICEHT 2R
b, DTSR EL OB S T I A1, Fix OfRILEY b
D RY = 2w ik IFLL9®, KUY 3 - 3-TuFLooorFuoondas Y,
RYTFLoTFLO2L-MD, FHLAIER ZE L e Tty BIIE®, B I UHE
PAOD 2 Y ORE IR TV D, EEEO Arrhenius R B
% Bt OIEHAL T34~ IS TanE Kl L, RERTCR,
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KB 1Y) DISAEHLC I TEDLIND,

1062
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Mechanical Properties of Filled Epoxy Resins

Itami Works Masaru Tsuchihashi
Manufacturing Development Laboratory Minekazu Kodama

For the purpose of acquiring basic knowledge of solid insulation materials made out by compositing the synthetic resin and filler,
studies have been made on the mechanical properties of epoxy resin-inorganic particulate composite. It has been found that, in the
case of the composite the difference in the shape or surface condition of the filler makes difference in the interaction between the
resin and the filler. Also it is made known that the interaction is alleviated by external stimulus such as repeated mechanical stresses,

thermal shocks and absorbed water.

L3 A & coBE, FEMBZRO XS cfTholk. hIYud FlE Az/-L
= 2%HMIC L, 2OPICHARALERAY 24 HHMER TR L.

BRI, £ o8E, BIIREARL &b, MEmEe
LCOBBEL TR ING 2D, FEBIED TR Zh bOBRER 3
FeF o RTET, MEEARTCAA L OBEATRE L CHERRMSTE
REnTnwi,

Lo, BEEMBHEICE TR, RCAFIREREECS
PTHEEARSTHY, TOIEFHENET, MEATEFHEEREL
NEWC L REKTHE, Tabb, RTCAFIERMERT 2 HEDOE
WL BAADT L, EDBRDOBE VR, R TAFRFOEIDIKE
OYUBABNC LD, BilE/ ECAFEEZOMERNBELZT 2
BEAMERTELN, Tk, TOX5ATSERERTRERNE -

HIC X THRORERESZEL ST, 20 7n Bk g L R T,
MR ERICE bR B 2 dE2 bR G, BREHCELAE
BAEEGES A TEL T 5 A DICE, Th b0 HICD\W» T OETRTER

£2.1 3 H

Sample preparation.
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E, E” vs. temperature curves of glass
beads-filled epoxy resin.
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Internal Stresses on Epoxy Resin Castings
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Purpose of this report is to make clear the behavior of internal stresses produced in the curing and cooling process of epoxy resin

casting having metal insert in it.

The investigation has been made with a spherical casting model in which a sphere type load cell is

set in. The result made available is well identical with the analysis of unsteady thermal stresses that physical properties change according

to the temperature of the resin.

It was found that the internal stresses occur in the cooling process at the temperature below the glass

transition value (77,) of cast resin. It largely depends on the cooling rate when passing the neighborhood of T;. On the other hand,

studies have been made on the behavior of frozen fringe produced in the curing and cooling process which poses problems when the

internal stress of the casting is investigated by the photoelasticity ;

internal stress from this frozen fringe.

then a basis knowledge is obtained on techniques of measuring the
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Specific volume change of epoxy casting resin during the
curing process (schematic diagram).
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epoxy casting resin tested.
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Casting pressure in cooling process.
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Materials and dimensions of two dimensional casting models.
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Two dimensional casting model for photoelastic experiment.
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Fringe order distribution on two dimensional casting model.
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Model for calculation of internal stress.
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Internal stress distribution in cooling process.
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K values relative to materials and sizes.
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Partial Discharge and Treeing Resistance of Epoxy Resins

Central Research Laboratory Shdji Hirabayashi - Eiichi Hirasawa - Taketoshi Hasegawa

Manufacturing Development Laboratory Takeshi Kawakami

Epoxy resins are now in wide use for high voltage electrical insulations. For better understanding of their performance, partial
discharge resistance and treeing breakdown are investigated. The former is found not significantly affected by the type of resins (such
as two different diglycidyl ether of bisphnol A and its modified epoxy resin), inorganic fillers (such as quartz, ceramic powder and

aluminium hydrite) and the degree of the density of cross linking of epikote 828 in the range of 0.0251 mol/grx10~% to 1.47 mol/grx

1073, Tt is also proved that this resistance referred to is roughly equal to that of polyethylene terephthalate. This resistance decreases

with the increase of the ambient temperature.

The reconstituted mica-epoxy composites show much better performance than those not containing mica.

The treeing breakdown strength of epoxy resin is 3 to 5 times that of polyethylene ; the epoxy resin filled with powdered quartz

gives about 1.5 times higher breakdown strength than that without fillers. Strong dependence of treeing life on applied voltage sug-

gests that the treeing resistance may be estimated by short time breakdown strength under pin-plane electrode arrangement.
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Electrode arrangement for partial discharge
resistance test.
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Electrode arrangement for treeing
test.
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Test samples.
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Accumulative repetition rate of partial
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Accumulative repetition rate of partial
discharge pulses (positive pulse).
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Estimation of lives near partial discharge
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Automatic Test System of Core Memory
Printed Circuit Board

Kamakura Works  Akira Fuse » Tatsuo Tanaka = Chiyoji Tanaka
Harutomo Takatori « Masayoshi Sakao

That the direct peripheral circuit of core memory is composed of linear IC circuit is known to everybody. This necessitates to
have the printed circuit board undergo dynamic tests, which have been carried out by a skilled test man by the use of a simple tester
of manual operation and of an oscilloscope. IHowever, the core memory printed circuit board has become so large and the parts equipped
have turned to be of high density now, it takes to much time to execute the tests manually. Consequently there have been developed
an automatic test system with MELCOM 9100-5 for the control and a digital read-out oscilloscope for A-D conversion of waveforms in

use. In addition an IC clipper is to be used by the test man to improve the resolution in specifying faulty points,
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*ERELUERT F ARV 1085



2.2 WthE h-r
PCB under test.
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2.3 HRE h-F L a7aTYRews DR
Conjunction between PCB and core memory stack.

2.4 JryH-Fyalh ZE
Test device of the memory PCB tester.
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Timing pulses for test.
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Transmision elements to measurement instrument.

27 WEMHEHAE
Measuring parameters of the tester.
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B B o BAKE Fuwt R T HEHNS N2 BXBHOZTRETTA
5, HBIHENABEIBRAEEEOBE, o k& we Ebh
IO E T - e BT/ h-F BREICHT 5,

Bo p-F BEOERMET 213512 KITHTEHIX 2ED 2,

—D A% D 3 RRE BV IR T 2 IERBHTH Y,
oD —D I HEEIECH 5, HEASHEE IHPRE H-F Wik
NTCW3 2wt ODTBE DR, FLITIC oYl 2R EHEM

( b

28 m#A >0~

Inspecting flow on memory PCB.

£ 2.1 JeUh-Frzz ihEE
Specification of the memory card tester.

i< 5| % fig
w ¥y 7 AJ: TTL “H” “L” v~<a
A H BB PLUBHOALRE,L 1 (H2.5 BMH)
+ v X AN 0~50mV (EERE)
ANW: 745
A
W= BiI0m 1 112 5
Y ¥ - 568 (356 6 x2 &t
e Yy~ F¥T7Y bx=2~7 R568 (356, 3T6, S3AX2 &)

FavErzz=yt R2W0 Yy=—F7 vz

5mV/DIV~200 mV/DIV X8 DIV
WELv vy EMAWBECEVRER 20V ¥ coTELNRE
10 ns/DIV~500 ms/DIV %10 DIV

il 3 WEIEX(£3%) £1av v

wWoE R R 1YY 20ms BIF (10 ns/DIV~100 ns/DIV)

0.8 V0.2V (v&y 7BSARY)
80mVE20mV (vx7vZARNER)
10mV+t2mV (v X7 v 7 Vrer BE)
1.3Vi2V (Ave¥y b ¥4 7EE

R A ]

+5V (0, E£5%TE)
BREREE | 5V O, £5%T®)

420V (10~22V, 2V #¥ic7 w7 7 ATME)
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Fiolro 21Th 5, {HRHEMTHENASE, RESISHER
B b THAVER Lict, T 22-bafoF & X5 S
®HET 2o IC oUwf B RS 5 B EC LRI TH 0, FTHIX
NEBEFOIC2EEDE I v, ZoBRICEy HLESHFIHT Y
U FERE DO HIE B BN T b 3,

Kraa OBAMMEREER 2. 1 IKRd,

3. FREZYVYIIIUZT

3.1 FRIARV=F 4 »F SRFL

528 @O Jows KRIE Sowo 3. lKFEN3 X 52K % L
TWT, 7k F0J54 2N ET T 722 430~-F«0d 2250 LA
LT3, 4 L-F10d 250 OEEIMERAN TO LBV TH 5,

3. 1.1 YRFL RS H

MELCOM 9100-5 @ FRL~F4ud v2F6 & A-2 1 LT, FARIC
BWICAD kSR, ¥k 7ok Jodss oVERE RS KT <L,
BE D von s GOTHE) 2BIMLALOTHY, A IRL-F
4ud vATL DIFER, T 200 ®AKH B,

(1) 220 @mso—M

—DD 52+ 1T 5 200 200 MHO—DICIRD X 5 RIBXD
HbORFAREN TV S, Jodss Eifk, M9100-5 0 peuds Bilk
TH D,

BAL (TEST 1)

AC A
AC B
AC C
AC D
AC E
AC F

A F2b Ful- 2 2k ENRTWS 7FL2

B: s2b TR 5ADICANCELS F-a 7L

C: eI AMEIBElinescvic, AJltvicJo-T%
BEET 500 F-2 72

D JERcH IR E S v, Iy i€ Jo-T %
T 57290 5-2 PFLA

E: JEssciRiEiie - e cis 3 lst 54 2 5-37
Fua

F: JPES-2% Fzwo T 520D F-2 7FL2
G: JIE -2 BEELZHED 15— L 7FL2
S AT L =y
A =S N T A
FAF DTS4 A~F s Fu Foiy Kw o
RS N A= AN M= F
FA b FR b FAN
Tosrs a0l Tor54u2 FO055 LN

K31 vtz @ Jows &
Block diagram of software.

=3EEBE Y - Vol. 47 « No. 10 - 1973




‘"wéy

g5

g

o’

S
"

-
w5 Dugl]

QEX(16
245 —7
120016
FAP 703N
-
1EC0{16

LI-F 44T
FryXw s p-Fv
1 RO =ve 545
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iFFY

3. 2 ARU-F4ud VAT L ATYOwT
Memory map of operating system

A
LR A 3 e L
A e P S
H HLem WG gy

1

E 3.3 4-bovwo OB
Test of gate logic.

Ve MV\/&

DI”'OY_"

i

‘ W
7 VA

i

wr

K 3.4 qoktwh F547 BIKO T
Test of inhibit drive circuit.

i

,.[>i,,l I

3.1.2 a-54Y754 7RS4

T D Jodss b, MOL00-5 FliciiE E e 1oxF70F4F 1-74Y
T 30956 HXOEEMALCACHAEE LTH, BLTD X543
DREH D,

(1) »8Y @7 BXU Fsax8Y) ORFEOFHL, B LULEET

(2) #-3 D aeY ~O g-F

(3) Jods6 O 2-A-A1Y ~OFEFEE X R

(4) Fzwo Yo OFEE

3.1.3 FRgFEvS A—-F

TO Fuds56 1, FAPT056 D FR0I EBEHICT 5DDLD
T, YAFL 217518 FERE LTRD X S ABREEZHE LTS,

(1) Jodse @ bu-2

300546 ¥ VATL 17518 THEE Nk 7FLA MO EETT L,
ETHED PFasl—2, F0J54 LD22, AF-22 LEAg, B LKIEE
ENhie 7L DRE R 2256 217518 1€ vk T 5,

(2) o7 48Y ORFOEE, LU Juvtb

(3) 7%a26L-3 DREDOER

3.1.4 4234544

FHRBOERZRAL, F223256 B ESNDB X 5T F56AT
Y &0 2R B XU T2k J0d5s 2vbo-3 & 27ATY LiC 0-
F32%200 Jodse ©HB, i 256 BPENERCM LD 135

A7 AEYA-F O HBRE v274 - Al - BFQD) - BREF) - JEEHC-

M e
SN

=2
ot

4 AAD T - FD"""): YRT W
Vier I::D

Z N NOD—=TAND

3.5 tuzyud Ao
Test of sense amplifier circuit.

i
o ; :
V= AZALY T AT ;X
i : e /\j
i
‘ 5

A4y oL IYITAD

1
| :
i
—_— L] =
- 1 4R i > !
7R 7\1543,,;\{ ; '( )
| :
J H
i
;

i
X
wd

s
3.6 XY (517 Al OMA
Test of XY drive circuit.
~ BEEL, 72 2HTT BT EERAEEE o BB, TO
Juds56 I X VW 2-AR47 LT, a7 D Judse %, rss X
D o—F LT 1zoen KIEICT B0 37 HEED 056 #, 37 ki
P E B &, va5s OHEHRFET L, &L RREROHTR LT
DT ER B,
3.1.5 FRXp FASS54L arbA~-5
Z® 30556 i, 174TY DEROWFHET, wWorikHHlEn
7o, FAPT0056 DEETEDOTHY, arva->OREEZHRLT
w3, Fab HEHART L, BERR 52 28-F D 2107 #F &,
D Jods56 PHEY WL, EFTRE st J0d56 BITE D %
PR L, BEL F-2 % EBLTHDL A-AMMT ICED Jodss DI
TRIERT 2,
BB FRE D ARL~F40F DRFL D IFAEY wwI i, R3. 20
L o5iIKAhoTwn3,
3.2 FRMFAS T4
ABYD-F D 720056 BRIROIENICE 2T B,
(1) a1z EIE
(2) Aovttyb F517 [HEK
(3) tuvary7 EHH
(4) XY rFs17 [Eg
(a) v-z2+az3f3u7
(b) 2qvo+a1337
(¢) v-z2+53-4
(d) zqvo+32-4
SUTEICE 5250050 K2 ERB T LiCT B,
3.221 #430A%
OB F-toDes DBAbAED, h-F ORRE L UHHERD
LD afzud BEE h-F OBIUUS LT a-F Nicfiisd 2 [T
H2, F-t0Dwr ORBERIRD L 51745, B 3.3 (a) 0l
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S0ns~ DIV
100mV,/ DIV
(a) ICZ U wrt—mni o

IV
(b){xtt: v b

10mV./ DIV
100mV,” DIV
()~ 2 anEzs

3.7 BEHE
Signal waves.

HNoAN%EG L, (b)mRT X5 aREXFT4 5, HKFAR(a)D
27, HIFOANMECICH > THRERT S,

3.2.2 frkEy M F54FEKE

ORI o728y 1“0 HHAPBALER 1oLyt BRlE T
E#¥THD, B 3. 4 CRTEET, AJEBINTS 1ubtluwt B
Fix M-S, FAED GHERINET X bic Jowy NOREZfTAW
MR E T2 5,

3.2.3 £rx7yIEK

COEEE 37T o DOFEESTD “17 “0” o¥F% T 5 E
WTHD, RECH> TE¥ERAR AL E tva AT L T 5,
3. iR EB Ikt L 2bo~F AJiE “H” &%, o2 AJIES
IAF 5 tuarot BHEOREEZTA 5. Kic ato-7 AJlic Az
5%, 2abto-F AT B toarob BEORERTLR S5, T
EE L2 AN HRIEEL ALz A2 TW3B,
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3.2.4 XY K54 SEK

CDMEEIE 2748 DR b—0D FrL2 AEHRL, “17¢07
HHRERELEZY, 20vEEcrbitilEHEiiiHs 2o s
17 0%CH %, B3. 6 KhiElilfs Ry, FAMEADZEL 5
YUAR B b BRAHNAETHIE v-2 HHEwS, FAMEBD T
&L P3Pz KHNALHENE 2100 BT EWw S, #R3T3 7F
L2 % “L” LA K s & y-2281305 AJlc ALz # Ah, v-2 i
NOESHBERET 2, & v-2 BN LREEZTE 5, Kic
BT B 7rL2 % “L” 1AL kKB & aqvoa1z0d AT Sz %
AN, 24u0 BREBEBRET 2, & 2000 WK LIRE LR T4
5, WL v-2312uvd ANIH DBV 2rvoar1zvd ANE “L7 &
BE, 7FL2 #RETTE S Fo-d OATIC fuz2 254, 2 Au
2 DATI D v-2 BB niE 2cv0 HITE COBRIEEERREZ JE
T 5,

K 3. 7 i BEEZ/RNT, A (a) ik a1zvJ BRCEWTA
NEFL ICow A TH-todwr DEBFZWH LS DTHZ,
B (b) X 1okt BEEOANES L HOIBEROBSEWHE L&
yDOTH5, ARc)IE tur ASEEE tvarot HNEBTH 5,

B 3. 8 ic#iEisi % L BEofz i, BE (a) ERIESA
o HETHY, (b)EEEFEEREREKEr > BETH D,

&S ICRBOT TR E R LT3,

3.3 BpFRST A

F22 BIEHICTWET 22> £ 5 2% TEET 2 5 £ TIRET Jodsa i
RARBDBDTHD, ROX 5K bDBH 5,

(1) MEFRT 28D

(2) Az FEHER - AJIEEM yu—2usTLoY 35 %D

(3) HAI yo—2u5iLot kT2 d 0

( L) rEzR et 2 HHE 2L, B ol 54 59 4%

DEEHBIEL N EEMRT 5, ( 2)REx D ATigickiL A
2 %:’a‘i, BEOERA LOHERIEL L fThbILd T & &R~

(b)

@ 3.8 iR

Examples of fault location.
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. %0 (3)RRE Jodse TRAL, MANTO 2-F 2L

Vo crnmne, Le T v
3.4 RESECEIHE P ERIE aevn-F BIVRE 2256 €O FRl Lk, WHED -
h—F BIEF TS 5 B &0 B0 EMko RFFHL 2 4 1 1 © F OISR EFIEIC L D, 2'uh-F © 1404 ) OREHEFT S 52
SR 25, h-F ORI, M D o e B E OB I O T3, HILOTRL & n-F WEL ATILT 2 LIRS 2 5,
TOBRONIEEEETNE, 1EORECFL 0505, 1O AR & D 41 2wy WA TR 5 —D0HEE L T %
A-F I URHA SR A L C 3 Ao MERBETHE & LT, BledoThh, HELOMEFEAWICENS C L BIfFEN 2,
09T LD h-F OREFKTT 5. ChickL, #EDAFT BEA BT v276 OIBEH & FINCERT 2 2o, Lo
BHES 3 HETRE LD h~F BEICK) 5 B 5 5 & TR, PABYN-F B X FRZNICHT & 127 IC MAMORTE TR 2 2 5
K722 TEH I0EOBRED 28-F7vd & & 3 OTRIERE TS % FAPRT-vav RHEHAFTD 5,
AT R B, BRICH 722 DRIFIC THIT & - 2BIRE ICEHNT 2,

7

5 -

%W@sf

A7AEYN-F O BEMRE va5s - Al - BHQD - BRER) - BR - BE 1091
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MDSS—A Problem Oriented Programming System

for Process Control

Masaru Sudd « Kunio [harada
Makoto Igarashi - Taio Nakahira

Kamakura Works

Head Office

As a means for reducing programming labor in the application of industrial computers, high level programming languages are

coming into recent use. These languages are divided into two kinds: ones are procedural languages for general use such as FORTRAN

and the others are problem oriented languages employed for programming simply by limiting the applicable range through the

expression closely related to the object. MDSS is a problem oriented language system for the process control developed for use with

MELCOM 350-30/30F. It furnishes with two characteristic languages;

one is a fill-in—the blank form for the process data acquisition

and mentioning and the other is a block diagram oriented form for the control operation processing. This report describes, in reference

to the composition of MDSS, the outlines viewed from two angles of the language and execution system.

1. £ A #»° %

Jata BlifE ot & F 2 TRSHCE, BAG) AL L CEE
B 054 OEFIIEE XU 18) WK ER LI AHERE LD W
#l, Judss OVEREM-CIE, b2l b pEudsuL DS
HEhTEZc L BAMDEBYTH S,

TlFick - ¢, FHEBHEORMLTO LRI L MENEORE
it, Jodss BoORA L M oERICHy, Jodss RO
IO, Jodss OMEE, FHE XU fatvs-vsy ORE
b7 ¥ Bt 2 MERERE LT ¥k, ChboMET kT 5T
BELT, 76275 BERBIVEY AL KH B Jod5:ud BREwR
RS LIESAY 2 <&OT$‘TV’Z>O

B URAL @ Fod35205 BEE L v 4IF, BT FORTRAN %43
EFTB0HW3 aufirs BEEYIELTWARE, RIETHE, Tk
X LIRSS ICES L e BRECEIK Sudss 2MER 2 BREA
PR, BRoBEHIIELs b0 E LTEbhmnTns, Th
L% “TIEFREEE LR 0013 BEELRBIL, duivs BFE
DT EEEOWMEN L FREMEEE LFIBHMESRLDD
»5,

b 2HDE LA Jos5:0) BERINTNRA- R %
y0kw, o, EAboERenUTHEl-SUTsT e
RIFE L, FREEMEEEE, BIEEMEHE (FORTRAN) &2
WHEEEE (COBOL)Y % 3wk T#GH (kEK FORTRAN)
A ¥, HIGASTCRIAMANCERCE, Sk, BFIHEA
oMb S S k) okEY LT Tw3, K#l, FORTRAN o
E3RBETY, ThEAVWTEEL Jodss 2HC L BRED
Ssub BHEBIHIC & > CR—HE0 B4 % BT 3 feplk ta
THBLWIHEERMATER W, MEREEEXCOL 5% “Jo
F5207 HlT & IS O M foud” ZHD 3 AZDICHEAL A2 B
0-C, BGO BN 5 BTEEEE AR AT 2 SFFER
ENTBTED L, “J0d5305 OADORER’ Lwni b HFERS
BaoBHRE TEIRATIRT 20 &2 RE LTHRINS,

1092 ¢ gEABUWEET * A #

o TN & BEER T OWMAX A B 2 BIEHIR & h 3 v
WA Y, ¥k Fratob b BREECRAD,

TR MELCOM 350-30/30 F m LT, PEEEN

=2 CONFORM-IV (BIFS&M) & (MM ¥ =35 MDSS (MEL-
COM DDC & SUPERVISORY CONTROL SYSTEM) & #{iix,
WBEOHANTH 5 WEMMAIK L - TETDILROE Sodss ¥4
fERCIER L, »DZ0 Faaub RGOy RE P2 T e
HFEE N3,

A IG5 MDSS icowT, 20 EihE vars W
ROPEE% kT 5.

2. 70t EHEREHORRES

2.1 FrER$ENCHT 3 ERLIBHREE

Sotz Bl s 2 EROMEBRO L LA HFE LTRD LS
RbORDD, Thbb, HEEREBAYREMICE bk, HEHEH
MERE Gt Sota o—5), EEGIHEAE CIgl Jotz &
K), BAEMEA IRIETHEER) Lv o SBHES tus1y
SRIREF O BEAES ik Lk F-2 BEEMTERAE Jobx BHIER
DDC (W# Fovan Wi, #ED 7ol BEEORE), 28810
Y HEEAE (DDC ¥ 2R st 2 EEE 54 %), v-rv

2 Wlimesae, AR - BHEES ozacr—vau BRAE LEIGHE 0ERE
BEER L& o R EAETD B,

—F, ThboOEiTERT 320D voto1r EROIERL
AR5 e, TR N HEERoERTE, Jodss ORBER,
J0d5LF A0S DEGE, BIEEBORE &, Rephln YAHE L 72
T 5,

bivh ik BRI vay s ol REOLERbC
NoLoOBEEER 2. LitRTLoC

(1) Joez AHIIAH

(2) et s
DTORSEL, EFNOIHED MM E F-arz L L > TR 5TE
BHAE Lz,
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1 DDC
L > v A
oy
T2 T4 2o

B 2.1 Jobx fEiceid 3350
Functions in process computer control,

2.2 7SS LnnERREE

Jota ARTIAEICHE Jotas-2 AR L, HEEHTOAERCEH
TELWKiIcERL, KEORMEL WL CRAEE R LE S
ACTEIED 5F—2271)L LT 3 AT &, HEEHEOMBL L
THboh, B 27z KHERTATRS 5-2 2EKRIIGCT Jo
2 A~ 2 MR L 3% 5, —DD Isub 2HIET 3 22
Fo @k LT, thb AHNEEREEL, $a8flF-20P)
WY RN F-5 % 2%+ T2REZHES DD 3 £H R
v oIS CEENM K TAbIh S, ThboifiER A
FEMEAREA S 2, 2 LA R ERSERAEAZ W
B, To Jota ARG & GRS L OMEL, YTJuags &
LTE LD LD J054 B EIIC R » TSR © &2
£\,

T SN RERE T i, AN Jota ATVEIC X » T
RIS N F—2 B ERALTHBO zLIvds s U SHE O
HEfTR v, Jota ~OflElHI F-2 ZHEEL, HIEEERHI~
. C OMBIEERANEE X UHBOFRA Sick ) SHECE
&, W% Jodszud BERACCEsc#E» NG,

Jota EHEELIECR, To k5 c AR E AIBLE R BEETS
& LCHEEL, &% arzud ahzds B30k vt OBk
S CEBRTIEE L 0BT, dHAHATTD Jota
i) Sodss PEFFEEE L AMAOHERELR SR RIRE LT3
bITEEL, o-hr AfEE AT E OER vur S5 AR
HEFFECEENICLLDEL, Isvt ~OHANBEFEHEE Jo
J56 CTREINDZT LD DD,

3. MDSS ofi®

3.1 # =B

MDSS -TiATk 00D RIS RT3 20, AW
BRI LTl [Jotasf-2 Enavassl, HlEFAAERAL
It LT TIDDC 22540 HAHBEIWTEY, BAFAFHRENEZE
a8 TCONFORM v254) »AEHEMICHEMAT 2T L2HBCLTY
5, J0t2F-2 Tnavays REAR S F-2 o (7ol E, Av-
A7 ) KIEUTE bic [7rodatey va5s]) & (5090 2Fpu v
AFLI BT bND, BLEDF 276 BeFhb e 3 2 0EKN
BICEE Lk Jodszud BB+ Rt 2 v Th¥fh Mir Lk
$30274 & LTHB S Tw 35, W»IFhy MELCOM 350-30/30
F B 40-5105 va7s (TSOS) @ b L TEWEL, AW icHHEH

Jota HEFAEER & 25 vare MDSS - B - BIEH - T - B°F

IChEE LCE N &3 3 SHEENE v25s 2 EBT 2,

Tl [Jotas-2 £29u256) B XU [DDC vags) ORI
ConT<3z ¢icl, TCONFORM vazs] icoTiRFE ek
HTHET B,

3.2 MDSS O#RERr A <L —~F4 ¥ ¥RFLOBRE

MDSS R0 X 5 wEHE D 4Jvars oY, ke LT—
DO uaFs BHRT 3. ThbD 4Tua5s KHGLTERERLD
EEE, B Jotet, IR Jodss BRI 1-F1Y50 Jod5s

Far v T4 PR RV B
FAEE s R
] | "
R %
FrEOIF — & T4 R T—-R .
b TOby RN TOowed %
L___~...~_ =
IO |
MELCOM~350—30/30F ARL =TT YRT A
DDCY X 7 4 r
;. DDC
HERE
DOC==r & | aid o s yzy
Ty Xl TEE
A et
¥
' —
- #
F—2 T4l v
- el
H i {
1 >
: TOoeX T-% £=22X E y
H -
707 1—f4: FaoRN|T T w
Frasll mav e YT : Faoznl RA b YT x
PR e MRz | ZzA0 Z
i
| 707 AEvy YAFL F(TAN REwy yATA 5
TS pEHR - BIEMEEE
B 3.1 MDSS ik = # o B iH
Software configuration of MDSS.
A = I 2N A W
e
jﬁ'*‘/’;-ﬁ Fs7 2viho-3
—| BEL/ 070 S5 A 1 ThrTS
[ |ARv=2 arv-n CONFORM
Pa=F PN T avmgs
) T T T T T e e s e e T e = Rl §
| DDC i
! —  DDCE=% ) . i
\ =R A I
H 1
j i
] | TFOT AFxw L _
; o Jor -2 {
; ]
i
] ) ! i
; ! 1 3 1
i
] I ! J 1
! 1
] |
1 1
] MDSS i
B s e e i e e i —— ~
X 3.2 MELCOM 350-30/30F #~L-F+4v7 2254
& MDSS o B{%
Construction of MELCOM 350-30/30 F operating system.
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o FoOELF -5 7
Femg )2 b YA+ TOeY 7
z
4
M4
n
ii/
TS —L o s iR{L f
Aoy = Sassa ‘—*[ PN 5
75 -4 1
Kyt — a@.
— waEAD TN 77 i
o b i EEAD
: = s
. : 703 F T
EH AN _/
{ X =
F T /
/\ T e
/- o s
4.5 BEATIB LU 75-62Fey O
Configuration of contact closure input and alarm scan.
P
s s /
S WP AW | EALH
N A X =S | &
. M FoTN| F-T W
LN —oo—
P X — A
o5 -

46 FERHI2++o 0 B
Configuration of contact closure output scan.
KHLUT, chhiffifihs,

4.2. 4 EIHHRFE >

R 2tey KBIT 5 REROBEEZE 4. 6 1T T,

I EALE D b O T F—2 BEAMAT $I—50 A LCTHA
1A=TF-T LiIc@E»N D L FRfc, FMUT 3L S1-7 (16 &/
Jn-3) MR 255 B twt END, EEHT 2Fvv Jodss
BHlo afsud ClREEWTEY, HIER 957 kiESwCiEs
WL H T2 5, TR $Iu-Fv BHH F—2 0ZeHEE (ON
L L7 2N 52, “07 #HIITERAE) Kot

> D oEERAREh T 3,

4.3 DDC vRxRFA

4.3.1 DDCEE

MDSS o -C o flifEH Emmic 8% T 3 445 % DDC 5254 L0E
U, £CTHW3EREY DDC E55 & M8, — MWk Sodszusd
BEROERCEHED DR, Jodss OERMERH LT 22, co
W TREFET D o L MEIHR L R 572D, AHNIBIERE
HEBXOERLITHE A\, EFEZ COBE T CERLT 551
BRAMBOIRE, BFEOMBLOEROMX L k> TihD bnéo

DDC BEEcik DDC # it LAIGHE#EELTCWI Lidng,
2 BEOWMARMER RO, MEFH* D g5~ 16, i
£ bhd, ThOoRFELLDOEE, FOPCHERT 2 Asi-2
DREZBER L LeFoER Itz MoTws, DDC % SPC %/
D ETBISATE, RE Jows MicEHbIE Jowr EXET 2R
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EORE S TREEBEEY % L» e0a-1 kT 52 2T, Jows K
b D Jod5s VERBBESHICAh B, dBAAEEFCE, Avr—o
L E N MBBREDIFH L 25~ bxo b 2 EHT AR M 2 b 1
TwsnT, EFOHAEHIET S C LY TAETH B,
T DDC EFOME I >k~ 3,
(1) &hkofys
DDC Jogss o S3EMEII K ¥ {4, 'MACRO DEFINI-
TIONJ, TPROGRAM DECLARATION], FCONTROL CAL-
CULATION| =208y bh b, M HcR{ENER, &E
ERiRL, HESHIMEEE CONTROL CALCULATION #
TERT 3,
(2) PROGRAM DECLARATION
R4 LICRTES 25-tivk 2HWT Jadsa 4, ERAED 2
17, TMER EREET 5, WHEEEOS 2 EERAREER
2546 OMRIEFIBNIC T D ESYIREE LCREX RS,
(3) CONTROL CALCULATION
A ORI T, Ror-9 (L E i LSRR S HANAr & LT
5. Fb® pududs 25— tavt LFE, 23-tavb BE,
FLIVAL BE LR 20D ASi-a THRT 5, f54-2 DEH
BEICF-2% Y2b & LCE~BHETEAL, TOBBGT iR
L7eB%E L%, Chitk b Fraxvs—vay ol ERRN, ¥ AS
-2 FHERA EofBIEERE Lcoeh e FIAT s L HTE S, Fl
LE—EEN 713V BIRD X 5 KEHEh 3B,

TAITYXLEG TN XA (BT

12 Z‘AG(INITIALzo\.o);
INPUT =Al01
OUTPUT=RB102
RESET =60.0

Pl
AT~k A}

295 24— g1
&5 ’

MDSS ¢k DDC T\ b 3 SRR 2 il 7y ds icownT
RAE21CRT IS A—t Y oFHEFLIYAL 25— tav b BHAZX
hTwn3,

DDC Jud54 OVERREHIEEH Jows HH EDE Jows OBS
RV LT, Aoa-2 ZRBU AR D PLIvLs 25-bavb i<
TR IV, THOXS R ULTHIRE NA—D 0 LBENF oy
LORLE, ST o B B & 7 B . CONTROL CALCULATION
WCRBERMED Fz1o ZERRTICLBETES, & Fofo DO
R EFOHZEN% HET 2 CHAIN x5-fiuh 2. TRl
Pl kD X 5icEL,

CHAIN (LOOP3, 0324, CORE, ITINH);
PERIOD =10 2 TR

DELTATEE=105
TRIGGER=8

P AR EGL T Y
FaA2% s ot
AT OSSR

SHEb > DRI O
7 > 7R

£~ b S 8 A i
RIS T ELD
OB EMTHTE 1S
DDC Jadss ofle LT, Playto-35 % f\v e BB & 2 fEH]
-3 0 Jows HEEPEAE 7€, D FAo ¥ E L 8 ICHET,
(4) MACRO DEFINITION
Zhik 7u3Y3s 25— tav b OIEIRD 2 D ICERT bh T,
FLIEMEND b 0DEXLEHT 2, £ 2L, COBE, X
T 5 fwr-3 J0J56 RAICHABT 2 BERD 5,
FUVIYZL 2F~bAv b DEBEIKE L G T, ROZE20Eoar b
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B LT3, SDB i atpy MEBICHERBHO2Y S5, A

SYMBOL

g™

Jotz HARERER & 5 v2570 MDSS - 17 - BRE - A+ - HE

Specification form for digital points.

H 4 4 Fedan fiqut F-2Yat

% WiFHE D, 2BET—00 35 L KELH LTV B, I1L
;% BV AJvav Jovy 2bERS, & SDB GlBEoEw{b4 [H3 & Po%&STDB IS vulfil % - & Lk #—Jv hwoa Bk X 28
DI 2F5y AT L IC—DD 2511 IKF LD BTN S, FTili~bhTwd, STDB & SDB iz 1sf 1 3fi5aidb b, Evic
STDB i vofin, MOBEE &, ey OHICEEBGRD HTO fi1us 2#b, HESBEIFEKE > T3,
ﬁﬂvxﬂy Fﬁm?%w R 2tpy JLBIRFICHEHE SDB # BT 2 ¢ &ic X b Bk rota
Fok YA IESS 7< BUEEICAR D, Fh ARU-2-A 20y B ED 1-54UF 1 F0J54
N 2 hbEATURLE t- & LT STDB b £3 £ kick b SDB
Frar F—s UAP " PO F-m ICHRIRAL 7oL2 TE 2,
T0 2 4.2 F4YHLRE ey VAT A
- / Sq% 4.2.1 #EEOHE
— e 2E <;/’;’” 7’W MDSS CULET 3 FrIaLF—2 ik F5u b OEHD 1o - 47 WK
RAR 24 7022 S ZHEDT, WDWAEA T2 TEDL, ThLICHT S FrTan 2+
N T +u YRTL DMBEEET A AN O atezud, FhelEil i 75
o~ | 7 — —— f b D 2Fpmyd B X UBEAHIIO 25670 bR TW B,
25 ARy AP o IO MTT DEREEEE LCHL 7707 2%+ vass LRIk BA
o oA 0] . s . o o .
% jj\ & F-2 T BT 2 RO ORHE -6, FI b E F1ub 2910
e T N 1 DIBICHI, ZEHRT 5 Sotwy, atesod MEMETIR 5 HETH S0
;% 7787 |/ 7}\+IDL7' \ / I54 Wl KU 2% ev SHOEBERERZTRS 20 D 1-5F4Y5+1 J
ADE &1 . w_ oy
e |\ (Tzue)/ 0756 BB
’/’ 4.2.2 F4CHLEA Y F~F YR}
. FAuR T-2 DEZRR K 4. 4 1< SRTEEE O K c h BRI % 30
— FRWE 0S5 4 . o . o
iz : s AT TR T 5, BAHE I, Ayl & EOB4, Ho
X 4. 7107 A¥vv v2F6 DK e b L . v e - o X T
Configuration of analog scan syster. WHIEET (0~F & Ewb B), 25-92 OBPA, B Fzwo 155E
ﬁ;% 50
Axyy F-s TOyz T 4.2.3 BAANRF© S ETS—LRE+ >
’ N STDB BRANSB LT 754 O 2¥pzvd BT 3 R EZOB#F R
SDBOO SDBO1 SDBn N ) . B ] o )
4. 5 1R T, BEEANO F—auzt BHEHAD Sotwy TR x h 5
_____ 1va frubt 271 & LTREFEN S, ISR 180 Brh
Z 3 DR O MR BIWET 2 01k J0d54 Kk o T 2%4u
R IERAH S h, E 4wy LoFEoMECB I,
PR ERIIRICA 3 L EAAN 2tvy Jod5s BEEX R
YL~ 7FLA e Fcigghx h, BERANIRTEbNRE, ANIhAlS 52 7
y Fes TELA N
B — ——— i 1-07-J LICB»N G, COBET 75T 2wy BB & HEE
3 o4z | STDB#RA > F-# 7FVA | by, ” N
} HELY S SDBAA > & } INADDICDONTH, F~2Ua b THREINAZIERMEE O+ 1T
- : { ! Ao, A—ERBENE TDOBEBER 75-6 tvt—3 Avdw IC BT
I
TR { 3,
ATvav mgHsT LR ROHRRES +T ey —H, 75-6 WHFDOHE EDL PS5—4 IVt F0d56 BEESEAN
TOv s Gann s 7dywz o . o -
[Zzay A¥TIR “ Y 2Fru F09546 LEHD 21205 TEBEIN, 754 Avt— Awds
i ROFRICEET &, N6 18y Lo Fa820 R b 2911 BB 754
® 4.3 7408 fiftubt o» 1L DR R i B e Thid L, R LTEHED 217512 IEIF% 3,
Organization of analog point file. ANENEEE 52, 14-25-T1 Licd b, SHELEDNRE
MDSS FA UZ-#4 v F-F—F ) AL
CCI-+SP L 5E Mil1.70 LC: 9ivttae? Y/N) -
CCo-s —e:;?;;«';»/%(‘f/m R: ;;;‘:‘ 1o Y /N i G
{11257 5 6] 7] 8] olwlu tziia{1s[s5 16117 (18115 20 12 2] 23 24125 25 7 (23 [20 (40 31 22 31033 133 8857 14243194 145146147 148 491501 5132153154155 56|57 | 53159180161 162/63 ] 6465 66 67 68 69170 |71 7273174 7576177 | 18 |9 80 |
vk | M 5 # 9 Iﬁwwﬁ%: | AF—y Ao HHF=w7 |
. POINT DESCRIPTION BT REG| | SET RESET sp/SLc/R§ 1p | SEQUENCE
: At : i
i

T}"“"‘;
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T SENT - & e
YA N Taed 7
7
4
4
2
2
i ~
754 Tk ML 7
. AR Tor5. p
i Tors.a 7
TTF =L -
Ayt~ 4
— maAD YT I
- . EAAN -
—OTO—' et A Xy Y e
: DA E
— Qo F=TNn
EA AT -
f A
7 =T /
R HauE
/. 70T L
E 4 5 HEAANE IV 75-62%v0 DR
Configuration of contact closure input and alarm scan.
HUEDET s /
EE P B h | LD
. . A x— | g sﬂ
, T FeT} Fo
o
Babh
EUR
TorTa -

K46 EEAET2+vv 0 HBR
Configuration of contact closure output scan.

KIELT, chifAshd,

4.2.4 BIHARF+

BRI 2tey BT 2 I EHOBIER [ 4. 6 KR,

FBEEMED b o HJ) Fea BRI 450 B LTHA
fA-55-F RicEH»I S & ERC, BAT 8L L-J 16 5/
S1-7) DHNTER 257 5 twb TNb, ?%}ilﬂjj 2%py J0I54
Bilo s1zusd CREBEATED, HATK 555 KSR
By 7% 5. BEEHT 991 -F0 BEHTT -5 0ZHE (ON
L 17 2T E A, “0” 2HATIHAY) KitoTHE
FY2OBEELHBINLTV S,

4.3 DDC & R5.4

4.3, 1 DDCEE

MDSS o> #-c o fliEFH i ic Bk T 5 302 % DDC vass & W
", 2 THBw5EEEY DDC E5EL M4, — i Jodszud
EBEEOERILZEDLE, Jodss OVERFIENH LTS5, To
W TREREMEE b o RMEDH G L 4 2700, AMTIELSRECE
HEBROER LREE v, SEL OBEI CERILT 521
BREGHBOLEE, BECMBLOEROEI L L > THRD bnéo

DDC 2Z&-C¢iZ DDC # bt LEIHARZHEEL TV S LRV A,
HLEEOHAMEY RO I, LEFEED w1 b, B
{bs bR, FNLFREEAEDOIEE, ZTOHRTERT S A54~3
OEEREHKE LeBOERLZHE>Tw5, DDC £ SPC #H
D EFBIRETE, WE Jow MicEHbhd Jows EXTRT 58
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BEORE X CLEEREE ¥ & » ePa- b 22 2T, Jows BE
oD Fodss ERBEHICER B, b BAIABERCRE, Avr-9
IbE WA MBI L 25-tivt 2 ERTBEERR A b1
TW30T, SROEAEMZIEET 5L & dARETS b,

D TFic DDC Z2E0WEC oWk 3,

(1) LlkoRE

DDC Jo554 » ET/RER K E ST, TMACRO DEFINI-
TION], TPROGRAM DECLARATION], CONTROL CAL-
CULATION] 0=20#435 bk b, MIHTHEHEOEH, &
SEM L, EEobEEEE CONTROL CALCULATION
TEbT 3,

(2) PROGRAM DECLARATION

g4 LICRTES 27-tavt 2T Jodss 4, ERHAD 2
13, PR ¥ RieET 5. PHIEEEDSD S ERARER o
256 OMEERIARIC 2 O FIMAHE S LTRES B,

(3) CONTROL CALCULATION

ORI,  Aor-3 L& N LEIEERES e AT & LT
ST 5, THbE 7LIVAL 2F~bAv b EFELS, 25-bavbh HE,
FLIVRL BB LN DODD A51-2 THRT 5, A54-2 DRI
HHEICF-2 % Yab & LT~ HETREL, ZoBBAE I
L7ctb% & %, THICk Y FfatvF—vay OREREN, £ A5
AR EERA YOMAERE Lo haFIRT o c e TE D A

P— BN PN AL BIRD K 5 KEREhD,

AELFN TL Yy XL (GaETT)

12 EAG(INITIAL?—O‘.O);
INPUT =A101
OUTPUT=B102
RESET =60.0

L~
AF—t A}

P it

MDSS it DDC CtHW b 5 JLBIEI A HIE 7uIuds iconT
£4 21CGRTE 5B ) oBHEPLIUAL 27— bavt BRARKE
nTwna,

DDC S0s54 DVERIEHIHMEE Jows B E0E Jows OB
FRICHB LT, Ast—-2 % BUEXE b 7LIVA4 25-bav b i~
CHFE v, 2Dk 5K LTHRE Nie— D0 LEE % Fx 1y
¥ LS, 247 0 Bk Bf & % 3, CONTROL CALCULATION
WICRERMED Fo10 R BT 2 LB TED, & Fxfv O
R ETORELY HET 2 CHAIN z5-favh 2. Thix
Fla BRD X 5L,

CHAIN (LOOPS.“032A;'COBEITINH);
PERIOD =10 a TR EHRE

DELTATEE=10S
TRIGGER= 8

LRIk
Fed¥h WA E AU L

Az FEREE ORI | i ortmsenti

GRS =R I
S & DA TR
W08 AN THETENS 7Y v TR

DDC Sos354 ol LT, Plauto-5 % Hvs 7z BRI 75 G ]
-3 © Fows BWEEE A 7 K, £0 Fz1y R4 8 CRT

(4) MACRO DEFINITION

il PLdvds 25-tAut OIRRED 2 BICERT bh A W T,
HLEMEND D OOBEREEHT S, XL, CoBER, ME
T3 fuir-2 J0d54 BAICHAET 2 BEXRD b,

FLIVEL 25— P v b DEHRBKE L DT T, ROZ20WDH b
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A1 BEE27-baub O L HEEE
Statements of data declaration.

AF~FA2 b A N ] RE
PROGRAM ; P 7u Y7 LEDER
REAL ; v, V2, EHE v RRBBICHEE
INTEGER ; w1, va, BHE v RERICEE
LOGICAL ; v, Ve, R vt RAR(V - F)CHE
BIT ; vy, V2, A ve 2RER(C y DICHE
EQUIVALENCE ; | 21 =% ”’jl,j”‘ﬂ_"“ A vk e L LCHRE
INITTAL ; vy=d, ve==da, AR v ORIIHSE

% 4.2 DDC yudyis a5-bAvh
Algorithm statements for DDC.

F A= ¥ X A

AT~ AV VB [ b
HILIM, LOLIM —{ I = {123

HISEL, LOSEL

y=max (x1, x2, **1y zn),

y=min (z1, T2, ***, Tn)

1 (x>21)
CLAMP y= Lz (z1<x<2s)

22 (x<z2)

(221 Thld x<z2)
DEDEND v={ fortane Ernd o=
MULT y=as+ x1*x2
n

ADDER :v=ao{:21zu - zt+b
FUNGEN DISSE R v=1F (2), fRRITERDIZEK

RAMP, RAMPAM

v TEBSEN, AMERMNES v FESRER

ANLGSW, ANTRNS

Tres o {:cx(SW—l) —iEhFE TS

AL v F 22 (SW=0)? %4 v+
THRSHLD ALy vamn ¥ y={{T23
LAG, LAGAM ~gkEh, A/M ZERfEF—KEh
PID, PIDAM PID= v bu—3, AAMERMFEPID v bu~3
BUMP RyFvR VPR
RESET Moy y—T K

. T8

RATE ~HEAMERY y=p g

AND, OR, EOR, NOT

FAEIRR, RATEAN, YHLOYRATERAN, [RE

FLPFLP 7997 JuyS
PLSGEN S ZFELAR
BITSUM 2T
SETRST BEEEROWER
DTIMLG, DTIMAN UARM e S Hr, UERNT Fe s
1 k
Yn= ’; 2 at+ rn-1+1,
STFILT, DVFILT =1
12 § (k+1 )
IOk 2\ 2 )

COMPUTE

—BHHX (FORTRAN o, BEX)

(12)1I .
AMaq 7|0

A/MAA wF
ot | swot
5W01: SWO2 xGO/HOLD AAd wF i
HILIM
5002 [0) (1) (13) PO03
oy » coat 1 PIAM [1000 | Mo
BHE ST BUMP 12 [T | Ke=2.5 [LOLIN @]

— RE | 1,=60.0 0.0

Jotx il AERER

B 4 7 ZEERE -7 o Jows R
Block diagram of typical feedback control.

A006

bZ vy IE

v27s MDSS - B - BIRE - A - PR

PROGRAM DECLARATION;

PROGRAM; LVLCNT :LEVEL CONTROL

REAL; 5002 ¢ SET POINT
A005 . MEASURED VALUE
A006 ¢ TRACKING VALUE
P003 : CONTROL OUTPUT
C001, C002, CO03

BIT; SWol T AUTO/MANU SWITCH

SWo2 : GO/HOLD SWITCH

CONTROL CALCULATION;
CHAIN (LOOP2,70205", DRUM, ITINH);
DELTATEE=10S

10 BUMP;
MV =A005
SPp =5002
ADJUST  =C001

AMSW =8SWO0l
GHSW =8W02
11 COMPUTE;
C002=C001~A005
C003=ABS(C002)
12 THRSHLD;
INPUT =C003
OUTPUT=8W02
RET =2.0
13 PIAM;
INPUT =C002
OUTPUT=P003

GAIN =2.5
RESET =60.0
HILIM  =100.0
LOLIM =0.0

TRACK =AQ06
AMSW =3W01
14 EXIT;
END;

4.8 DDC S pJdsafl
Example of DDC program.
5,
(a) 7u3vAs £, EFROHBANES, 17Tx0t O L17Ih K
R & PudvAs D AJ9zob WCBIT B EHE
(b) Asa—z 0B, HErhdE Sz oK, ER Y,
AsA—2 OERICBET 5 2
(¢) vty BICEHE X D& EROFHERICB T 5 Eaehl
4y FLSVAL KDV T DEHEF T IRICRT .

Ty HETFE TITHEET—F oA EHEEL 22
ALt TG T UTOHAL X EROBMT )T A X

FATUER (e s)

RESET (ALGNO=15, NCORE=2, NCONST=2, EXTIM=100);
INPUT {FORM=VC, TYPE=R, NPAR=1)
OUTPUT (FORM =V , TYPE=R, NPAR=1)
RESET (FORM=C, TYPE=R, NPAR—-l CALT STPS(1)
SRCS5SD FS/STm

T 5 1M
T 7)&)\,(&1},%{@}, kil

L BT E T3 NIAT ER A s
( . AP ) I3 TH B, HuaEsm T~
T Y N 7 AT D

MACRO DEFINITION #c—EE# & hie 713926 257~ Av
biZ, Bl 0 vass TREEED D 0 &2 FEikc, mEEET
preAmlfERTE 3,

4.3.2 DDC 7R 56DAT o bR

DDC EETE N Jodss REMICHELD, EARBICER
T2 BERD B, BELOREY ETRECHREIERT 51
B, D AF0zor BRREE S 9 ICFRTHEER & o T B,

TIE 531 B2 a1z, FEE XU 7uIvAs owiHER
FoOWEEEATED, EfT 256 ~BHT 3L ZcosBHEEH
3o Fxfv OAKREHE 7LIVAL Aer—2 BFHLIEERE Z o P
TS5 A52-55-2 % F-IL FERICE L DA b DO THEHRIND,

435200 Jods5s K, ENLBBRT 5 E£HE 52 AEOME
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LT ~ T

PLIN XL RAF—h LAY ORF
AF=bX ¥ & | PALTIR LES
FrAvl ITEET-STFLA
oVt LR EER
o- FrAv?2 :

Ea !

NG A—=2 T =51

NG A~ZT =52

E 4.9 DDC Jodss @ 479z01 B
Object structure of DDC program.

B XU Jodss OETFEREEET, FEEOBMMERELZ Y
or-3JL B e, EhOOHTTRER L 7IvYa~t B0 2
HERD 5, BEXIWHEY vor-2 EFEE - tJ0d54 TUET
prEicIYVELNE, MEL D #E LE MELCOM 350-30/30 F
D p-FEva—n LA—HEL LT B30T, —fo Jodss &
I EHE N, ¥ J0J54 o710 BRSO REFEC ST 1-51U50
J0J56 #EDEEFATE S,

4, 3.3 DDC a5 AnETH=R

DDC Judss i Fzrv BTV THRENE R, Fz1ov TLiC
B RAE (VEEVAKR, EE) ar:ud 2 E) BEERZ 0 TEOEFT
OHBERE Fo1v B CTAR 5, Fofv OETEEFRL LT,
ok 4v-F10d 92746 O 320 REST 2 HEVEL bR S
2, 220 oMM X 3 222 EEO t~AnwF OBIRE KK
b, %, BEEEHEE, 17/ P50 BEEE, SRALELEEL
FORRWASEREOERICHBE RS 2, ok, DDCy2a
F6 TRE Frfo BCEELBOEEE G CCBELEENE D - 72
MECERERERT T3, BEEME 110 GRKA15) & 47U
Al (F AMoLRL KD ERK 256) bk % LAL BSTRL, Jo
554 REARRHIC X, 3o 16 #TcHEDT, CO AL BBRE
TRICE T 2 o1y ORBIIC I EDbI S, LA HFEFCHT L
TEhL LRI, RO 25021 AN - THE 5,

(1) 1oL 25T a1

53 LAL D FzAfv ETFI, L VE AL © F21v OEFTER
HRE LSS, ETRO sy BREE R, & L1 0 b 0HiEE
Thd, HEiEhie Fzfv BETEREHTV3, V5LV O
& Fofv (FFPRRBELASYDOLED) TETR, THEALLE
BiEhd, CDX5% Fzrv OEFRRE 7LIVAL 25~ bu b EFT
DY ETRET 3,

(2) 7L 25Ta-I

[ 2oL WTD 7L ECRETHOFRR TR, =
FEROHTY 3 F21u KDV TERD 47LAL D b 2 LIEKSE
TENnd, %2%L, Aol OFRLTHEFRD D OB,
EFNRED Mol NTEREEL 2 %,

Frfv OEFTRR 4. 9 R L7 713020 25-tav b ICHIRT %
F-3L OWNELEFH L, BDELER L ETOREEZEL $T1-5v A
w3 KBTI FXTHED D, CODOFERL-Fv & FaL
28 LW, Ricik<3 DDC £2a oA BRER L 2o T
%,
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oy 7Y AT L oy 73 27 4 RS
#5CALL A BCALL /

SN =TT A ] AF =22 £y b ] 2 1 &

AR - F v Yy bR~ T A S-S
I ] i
— =
Sh=TY s A b AT HA H Sia 1
= = o
F =T 7 ﬂ)fx T~
x5 —EE Fa LR
hhle o
4 TSE b i N i
T AN 7
He
K5 A% RSN by i
T lrear o2 | wE W -
w7 |xmyv
Cl7ezoe  [Jr-ow
e YRR LD o = 2R

Hin
X 4.10 DDC £ = 2 @ K X
Configuration of DDC executive monitor

4.3.4 DDC E£=¥%

Foqy OEFOHEEE L DDC vazs N L 0ETR 1uaoz
2 FROBI Y BADIC, EOIOWER Jo0ds5s BLF 5L %
ASET2RERD B, ChboboR LD THIFERMD €252 Jo
Ssn BB L, chd DDC gzg LWL, TRiEE 4. 10 R
BERE b b, 2= A0F OTFTIAELTEL, FEXROPRARS
LUBRER R L B Y TH B,

(1) z25-22 531

% Fr{u COWCENEROBR, ETOTFE, FoL1 xR, H
RABOFE, Fzfv ® 28-b7FL2 & EOBEREBE R AT
DX 2EY ED F-Tle

(2) at65—7L (FFvsv)

RSB LB RE Fofu, F7HE FoalT O Fxfu
L, BEARE -2 %3 2F 28y LD F-JI,.

(3) su-3 vo1at 7-3u (FFvs2)

Ryt OEBCFEBILCERE NS Fx1o BHIER ICBER
Rk & Fzfy B LAL FD) 00X 28y LOHEE,

(4) Fauo2

Frfy OEFTEEE, HET 3 Sudss T, T 25-22 7-I0
N, BUHERFAHTRE Fz1y £2WT 703946 25~ PAv b
RS L, EFEEY rLIis v-Fu ~BT, —0D 7LIYAL @
EFHTH, Jvbo-1 B FcLoz KRY, B 25-32 5= &
N, XY EN Ty ORBEREINEEEOICHES, COL5KC
LT pLIuis 2R A CEFTL, —20 Fz1v OEFHEY, fik
BEERREL AVESEC FrLo2 BKIET 5,

FoL08 BEE—D2D azo & LTEFEH, BHERICENS 257
-8z twh,/ Vewh L-Fu L X DEFIEIS,

(5) 25-82 twb Vewb L-Fu

Frfy ORIELZREER, W, EFEL, EGETOWTF
CBL DD YIvtSut & $91~Fo T, ¥ bICREERRBICEK
BT 3R, Fouoz BEERTATRIEChERET %,

(6) Zu-3 yorzat ME L-Fv (FJvsv)

B Aok BT 3 Fzfv Bo—dWEFERZ LET 3,
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o

(7) 8446 2552~5 (AT2=0)

SR b—EREER (Flad 1B E) tiEBIEh, 8216 77
v P ORI BT 5, BUTEMBIMCELZ Fx1v BHHE, %
DRHEERE HT,

4.3.5 a-F4YF4 754

Ssut Bl Jodss B E L oD h b o TR Y, BIHEE
fHRgRCRsNARBERAER T {BIRE, <hbo Jo
554 F—FHNCEE LY, o Jodss & OERBIRE LR L
DT BMBREBEEARD, F, J0I54 D ASA4-8 OHFUCEIES
MWEOBRB O CEETES 0L I EEFEHNE L B
o, LY REBAECBEIND DORED D,

MDSS Tk, €0k 5 REEIRE J0J56 DEIEE 5 HEN
REAFTEAERL, T ovAfL AR E LAV Sotz HlEEEO o2
L Fa-mud ELTHBWICE LA, COXDD YIIHIT I-L %
®EL T3,

Jotz fHIGHC 3T 3 J0d5s Fa-cod CESRESH 5 B &
LCROFEE DT DT EHTE B,

(1) v-2BE L1 COBTERCE, ChidEiERETH-

B AICEET, Jodss OWEREG BT 2 MR A AR & ¢TI
NoA—8 D Fzwd PEEZTE20OEHTH 5,

(2) Fzfo O—FHIAETINHD 5 v ix FMEY 2 3277
0754 DFEFTICHT 2 flMoBR S 5T &,

(3) dosqo flE T LCIRIETE AT ENEE L,

(4) BIHFHIEOME D F FCUHERETRECH 5T &,

(5) Fa—zod OIEEREEDI T L,

(6) BERVEoTEERLSR VT &,

MDSS TR, 7704 2F+v AFL, FAUEL RFb 22TFL B LU
DDC 2234 &7 LiLoEEY b 2k 1-F4U5F4 F0J56 28
HELTV S, WFhb&bHEERANEARNEETS S v276 21
J314 DHEAV, &F e-F KX bR #ED 3 FXEBALT
W3 0T, A&EROEEEESENCR D, BELLH Y HVIE
THITTEHRTED,

7305 B XU FqvaL @ Jotr RO T2alud M 5274 1B

NI

nE, 7

FTEERR Fa-—u BRER R DT B,

(1) z2¥e0d BIUK E=8Y0d OFIL, TR

(2) g LTHE ZEEERIREDZEER

(3) Fhed vos, #REDZE

(4) 1ot BHOFETRE L HEECFHHRE

DDC 2254 I3 3 £EAR Fa-nod BEEEIRO LBV TH 5,
(1) Fzqv OEFEMD I X ERNEDER L zoEE

(2) Fz1v OEFEILEZBERASIEIEE Th b Ok

(3) Fzav ORNEER L REFR

(4) ZROBEOFIFRE

B T

Joua EARER ¥ B vazs MDSS - i - BRE - B4 - PP

CMP: /. /SYMD,MDSSF ; LVLCNT
CHAIN=LOOP2,D

ST. NO=13, PIAM

ARG=GAIN

DATA=1.0

PLOC=28B5 (35A8; 4)

OLD=4128 0000

NEW=4110 0000

ARG= ! CEND

K41l As4-20Fa-2vJf
Example of tuning for program parameter.
DDC y254 Il 3 RitEito—fl & L, K 4. 8 i PIAM
FLIVAL D A5A-2 GAIN % 2.5 5 b LOICEE Lic & & ORRVEL
FER A 11 ICRT, THBSREHEE»b0MITH 5,

A P

Jota HEHOEERE & 58 vars OMRICDWT, BRE & ET
VATL OTE D bk ~_7,

MDSS 3zl Eof b BRI, Jodss 2-F«ud FHI o
Wk X UHHICH T B v-2 BEE LA T 0 F0d54 Fa-Tud BAE
THD, THICEY 2-Frod KBRPTNBIHEEHIE 22576 B
EEE R LHOBWEECRYMTE Ck, $cfiiRitETd
00354 #EM T c ek b, PBREARY oREZPI ST
EDBARFTE B,

% 2 X @

(1) BAETTHEETGS : TFEMH vta-2 vo o7 Ot
e (1) (PR 47-2)

(2) g EHE, EBEE: Jotx HE@A Jos
DSS—, MB47 (2% 4k, No. 1,196

(3) BAREERFEEE : Jotx HilE
R Froofifob (FBAT)

(4) i ERMAE : DDC | yorozy MDSS & 2o #55%,
g 15 [ A BkldEeas, No. 3,060 (FF 47)

(5) MBI, i‘f_?’EViib : DDC £3 MDSS i Xk % 15 FEEIHR
DR & A, %15 EEBHEEeSHmRea, No. 3,061 (I
47)

(6) i AHE, EEE: v-x B v To tus1viodss
D Fa-"0F KDWT, BT HN¥ESKE, No 31

(7) HVTE, HFED»: Jotri-2 T2aVvd CFT 5 22101 D
—Hhik, 1847 ELFa ke

(8) MHerbert E. Pike Jr : Process Control Software, Proceed-
ing of IEEE, (Jan., 1970)

3305 v2576—M

T voborr kB

S T A OB
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CONFORM IV A Programming Language for Industrial Use

Kamakura Works Masaru Sud6 » Shji Sekimoto « Takeshi Sunohara
Takashi Dasai « Junichi Sadamatsu
Head Office  Yoko Ota

CONFORM 1V is a programming language orienting the field of industrial computer application developed for MELCOM 350-30F
computer system. Recently the improvement of productivity of software is seriously taken up even in the field of industrial application.
The movement for turning the programming language to higher level is one of principal measures to meet the situation. CONFORM
IV is the language developed under such circumstances, suited for the programming of whole the industrial field. Also its compiler
is designed in consideration of the programming and debugging facilities. The article first touches on the recent trend of programming

language for industrial use, and after that it describes the language function of CONFORM IV and the features of compiler.

. CONFORM IV o fZE i oWk~ 5,
L £ & &

2. A E‘:—'E =]
Sota BIER T 2 F 5 TERHERBRAATCR, % 0% TRAZTRAZZ S ¥ 7 EROHE

ﬁx%ztti%m‘wc Fusty BREOEMANFER I N dic, SR AR TH#EM Jods:0d BB L v ok BEK, ThbiRE 2. 1 iRt
AL SHoOTEBAER Judss KEDRBRERD Y, $hLE2 IS5 KELZDD LAY KT B2 N TE B,
22 @LE#EYFE‘JFCaihé ZEOBEEYES-C, BAGORAD HIAL LB 2EBORRERBTCHILRDES5 RS,
SHEBISAICERT B LA J0d5200 BiE 0BRPBERLTHZ S (1) FEm%E5E (Problem Oriented Language)
Wi b, ¥, TNICMATITEAFERIZARD X 5 cESH (a) FRakAfEH (i R nHR)
BEETHRL, REO—HE LTREBE DL OAT R ALDE L (b) FHasdos-vsy BRIRCHENR 2
VERBERO DO Jy-2 OBMARECITZOoN LR (c) HATRMARD ZBEREIND
B iz. B A OB vaz6 OKBEHFLCES Jodss BoMA, (d) Judszvd Rur—o ORENBE
NEBERIC X 2 votorraat OfEA Ed b, voto1r OFER (2) Fhixr%EFE (Procedural Language)
EEBOBFER EABEKEADEAOMKNRLE b TV DA, JoJ (a) FORTRAN ¢ REEDIR LI
5207 BEOE LAV b Z0XEED b 0—D2TH B, (b) Jodse BENHRHERLTH 3
B Jod52ud ERBC R WD W2 2uArs ERE, IEL I “F (¢) THEHOSHATEEARERD S
HERESE LMFERDE 0L, do b BAWNRICERSLLHS (d) HREHROSH IR PRE
AFBRCO Fodss ERETIREE L “HERESE 0=o2d (3) 7rtuds B
D, Foroo@tiErLTEbT 2, (a) BIWRICE AL OEFE
TEEFPHBEEE MELCOM 350-30F oo l54, FHEmxSE (b) EDHIEIINE Judss BEYT 2
r LTtk CONFORM IV 2550, RIEME & 858 vass & LTH (¢) WAL
MDSS (BIfSBMIR) 255 - T, MEOHHED 2wkl 5 EEE (d) Jodszoud HHARKEL, BED EEE
THB0T, EVIEHEFZHERL < A8- LT3, T ) PROSPRO
CONFORM IV @& kibos X 5 A fl5A BRI ICHRHELA T 1970 4 i T BICEPS

ICSEHE L Bk CONFORM % REFIES ¢ CHIFE X R Hi L AUTRAN

WEBEHEEFECH 5, HE CONFORM T2 7 i o 365
ek ERRBRICIHESATHIY ke 5 2, LSBT FES

#1) #5535 FORTRAN

CONFORM I¥
&, ¥ RRBENEHOS &R AR ER LT JIS-7000 LR
L FORTRAN & o BEDMHETL % ER LT 2, 7015 IKDWT
R EFTRARIC T AR BT 49520 F0550 ORBHLICH* o ) M=30 w78 T TZ
DEFEREIT & & bIc, B oA R RALERD 7o 2w
U35 B Lo B S0s5:0) AL F o R L OBEEMATY, HL~n
EE ® 2.1 Joeadll @ HEE oL\

At ¥ FILEH 05205 28 Wo@EICiihiob Classfication of languages for industrial_use.
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“ G

b
g

(e) Fiatub ZPHBICELZBEARD

BRI X 3 Jobz HIMIA I E - 2 M3, ThdudHe T 51
Ao TE X EZRLOPTOBRAOHM B, Lir->CEHE
BEARL<NBLL, 3EE w5 X b it LAHIER A~ Fo17
V256 O—WNEEE L Lo W R IRENTEL, £ T THER
T3 J0d56 dTEBRG qufiob RE WS T EHRYEREN, B
AE 75 BREIC K 3 Judszud HERE R LT,

Lo L, MEEiiodsic & b sHIBHHoEB3Er bh s &
& LIRS vrrs 3RSk X 5 il A-Fo1y o—if e
LTHliAENE w3 L 0E, GLAZNALMILL CHIET D L
S TBRRIC R Y, B Jotr BIEAD TR, ERicBIET 58
BB X 5 A A EHLAE T R0 R vaT o BHN S
NHETCAR->TECY S, 20K 5 AKMER v276 2 RT3
DB voro1y ORBELRbOLARY, LadBodson
Hnicts i 2 Wil o256 3FAFRE, REFARINDS,

5Lk votory oltolike, RTFOBEMC LY, #EbL
7o 7euds Bl 2 B (ufot A Jodss AMERWED
X BFREE, T Godszod HNREAkEW) 1K X 3H%EE KL
B, MEOEIBEIRCKELADDDDE, LikdHosT
ooy RO AL v 5 BEE rEuds BRI X B Jodsaud
THBEISFRTEL L OTRAL Ao TETWD, JTE duATL
IO TEE LT A~Fo1ry @ yo o1y ICF 2% 22k DET
EAAPES T, B L BREIC X B Judsaud HABKIEE Y 00D
D, TR 7Eu35 BEIC X 5 Jodszd BT bhcibirics
WCTTARDbREDORT, BHAMEMEETELE v\ TR EaE
Bt A->TniTHAH5,

—77, 7euds BiRE A D, B L Bl r-Fozr S0 I
BEALERLAVERNLNZ DT, vty Ol w5 L &
BEZ LN, BHROEHHLAREERNEE D L5k TE 7,
LMD BTG yobo1r OB & kT 5 & FERICH 23
nhed, bR C b & vo kB H B, Jodszud BiliC
HLCE 7AYH D fFa~ (Purdue) KEECLIEMFHER voto17
oLy BELE TAMREAED Y, 3-0wf GEH, HALLDE
BABIN LTk o BT B L Cikikg FORTRAN, T3
WER, MM EBERSORFPTTAbI TR,

3. MELCOM350-30F TZ2R7ns5 3 v S ERFR

T 2276 MELCOM 350-30F iC 1) 3 T Jods
SRR, MBEOHECHERZL 5ZE20 L1 2bA %,

(1) MDSS (MELCOM DDC and Supervisory Control Sys-

tem)

(2) CONFORM IV

(3) MELCOM 350-30 F 550 78255

MDSS RlER & LAy OBEFRECH Y, o Joez Hiicni
B EE Rur-D & LTAEIRTE Y, BEAERE G2y
2 OEEAF XU Jotz fIBAREOKE) kb, BEETEEE
F e d Jotz Wil Judss RVEKCE S, Lo, Joiso
TiEED Jodszod Bili % T 2 B8 A L, Iou b B
BRI Judss RVERT 2T EBTE D,

CONFORM IV g RoOFFHEEMEEE LWL KET2h0THY,
3o MDSS cri itk Lic  Wiligr, MDSS ot fur-3 372
X Jotz il vrgs £k o FIEE A ZHS A ERZR LD ET ST

il

TR S05:05 S35 CONFORM IV « 27k - Bk - ZR - A4 « HA « AP

Y -2
PAsE AN (BET0t i)
Xy
i avigS
(MDSS)
P.L. ) B2 E)
(CONFORMN)
\\
MACRO R
ASSEMBLER THEYTT ™ \\
o
by
by
by
Iy
!
//
/7
_ HIEE §7
s EAR V4
Tasza w7 4
Jarsa

(&) TowR £=X

AR - F g VAT A

MELCOM—350—30F

3.1 JodssmHER & ETFT
Concept of program generation and execution.
BP0 Jodszud Efftich - TlEbR S,

220 7tu35 BN Lo BECRERCER WA £
o2 OFETHNRCEARFE £ 52 5MWo o Jodszud Kl
AEhsd,

3. 1 B vass KB % Jodss OEE L EFOHEH
TH5,

4. CONFORM 1V > EZE{LHE

CONFORM IV i3, BIfER 3 WE L <\ % B FORTRAN %3
e L, THEMREE a5 B I8M LA KRB 2254 o Jodsz
Y ICHAT S X5 ICIE, REXEALEHETD S,

g, RBCERL, FiL-BEREE Yok o ek kY
T EIRT B2, E7c DX 5 AW CHEET 57 RE & & 5,
CONFORM o /%%, %o TEROLSEICET 5 Jois
2u5 OEAITER L CEELERRE LA, BB LR,
EEBEEOTREL 455201 J0J56 OFIRE L o5 DREE
OED 5z k@B w5 LThb, BT AEL, TR
R d 3R A75200 Jods5s ORI TA B L & &
A BEeH b, PLIEE N RTI WL TH 5, HHTA
BEOLE NEEBREIC I CRARERZC ECERBALLERK
i, Jods5z08 AL T L ALK, JvA1> oL ERE L 2o
15 OkFBbicoARE S, BLEFvEaicd, 479z JoJ3s
DOHIZ FKELL, EFEERETI®S, Lo, H, p
TBREEREE T2 X3 ATERNER 270 KB TRFOTLE
AR TES IC RRGER T 2 BERD 5,

¥, MxoSEEEOERICY> T, BEDRIR 274 &
Eobhav, LY —BNABTEATICENET LN, Ll
AR LR LN AZRNTROEE 22574 T, #7I20F Jodss D ¥
(Z ¥ X UETER e BELL, Lid 7euds BEEIC X % Jodss=
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vl LIBILT, AR BRI T I, B EIEGRE 4.1 7047 A0iE

Bozss ORHER EET 5 L3 BTELEL 3, CONFORM IV @2 Jos54 oitsklbi FORTRAN &
CONFORM IV o Z8 At FCn Bk L3 HTH B, FiEEDER & 5, 27ZL, SCEX"‘)‘(EL‘J&'{»(DE(/),]W b CkT Tl
(1) &l Jod5s obEiGiee T ERE s FHATE
(2) Ausv1u 7eody Bk 4.1.1 7:19‘31&110)%’1%

(3) KB D E DLW JoJ54 WAL i FORTRAN o iz JEic Lciko X 5
(4) Ewb F-2 GRE F—2) OB IR LT w3,

C(5) HEEZEC X BB 7 FLwns s (1) &1t

¢ (6) Joea AHIIX SENTRY 30ic X )mlJ 0556 WHEID 100 % H,

- (7)) BE az0 lEELE (2) ZF ya—o HhE

RCIRER RETURN S0CH D 4% 7R3 2804 % H1EC , ASSIGN J0% [

f‘uTwﬁmc:smr CONFORM IV o Zfitlbtic 2T, FORT MLTEE Ya— BAIRETD 3,

RAN s LHGE X Wz 5 2 b & LT, o ihge AR IcD (3) M#HE Jodsa

W 5, B4 L CONFORM IV & JIS-7000 FORTRAN BREGE Jodss BB Wik 19u-Fu Wl Judss * A Judss % &

ARt LR TH B, Eho] Jodss & —ficil—o Jodss MALE LT auifL <&
5.

#Fz 4.1 JIS-7000 FORTRAN ¢ CONFORM IV o ¢
Comparison between JIS-7000 FORTRAN and CONFORM V.

B W A JIS-7000 FORTRAN CONFORM IV o oW OB JIS-7000 FORTRAN | CONFORM IV
RR At e O » MEEL Oy bR
Fw s 7oA OEIPREC o1 G %ic C oL SETBIT 3%
o R O TTDRENC, FThhE 3R RESETBIT 3%
s SHIFT, RIGHT X
e e I m—— | SHIFT, LEFT 3
F oo 2 o M| BEY, RIY, x5 By, WCHMEDOF -2 2y b |y n oy | OFRIYEL Ox2 7 HIET
XYy E LTI oL ASSIGN-TASK
- 5 | BUER GEINCRH, SRS, | £0RACHRMIERSEL, S SVAALII%‘TIASK *
TBLE R, SUPER
DELAY 3
XL Eyr 2ty vy F—a20iy b PURGE %
2 W ¥ FI D HiF IR0k READ-TIMER ¥
. vis i)
OHEEXL O#HEX
MEY Fryv i L ERMAERC L BMET VL y vy DIMENSION % EoiEric
v 7 7Bl COMMON 3 GLOBAL 3
SOHE, DUER, Bl O#RICH Y 3 ERILHHE, it Ei?}:\;gff ;E = EE?E&ET)?&ADAQA =
. %‘J} SRR ESCS ER Ky POINTER
J pos
ORIHS T-ic EOR. (Whbnysame | 3 % 7 X MAIN *
B &0 ODATA X ODATA X
OFORMAT X OFORMAT X
OfRAZL OfRAZL [Tt EoBRRo R,
FEHHRAL TR A F, E, G D, I, L, A H, ID, FD, R, S, Z, T, W.
BTCA M AL X U, M, K, V, N, BL, RD,
ASSIGN = HERAL ol
ASSIGN X :
(R, 2 (T ICH OXBE, #G5AZMEK, WAWFY | OFORTRAN®D 7 v 7 7 sl %
T H{ANT(E E24 BTFor & ik
O T ASE QiFwuyIna, MrywZon, % D&M= v+ ViRE
#) M=N=3 BTEW S 0 /7 4 SENTRY 3
@FEY # — I8k
ozuuiuéc o O ey @Eﬁ?}fﬁzf
TO X D EniT, 7 - .
IF X SCAN % oW @EEJE;\IF/{??/B;U
rOfF X CALL X DO-SCAN % .
RETURN X HHASS X
CONTINUE ¥ ++9ONF *
STOP % (OIS N ¥
PAUSE % @I 7 7 77 nOR R
DO % Wi e
STRUCTURE %
QAN OAMNI oL OTRACE ON X
READ EDEr, Foy W TRACE OFF X
WRITE ENCODE X OF = b = w4 {745
REWIND 3£ DECODE x Oz v R FDET v ay
BACKSPACE X FETCH X L
ENDFILE X STORE % o & Fabmysda
PROCESS-I/O EEREE o 1
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S

(4) Avs1v 7807

JuAAS LR OERECIRRIEER i Wik A 0B, FHc, 2
TTHIES 414 KB HRERI R E NI DT EIL T
Ftuds EEMRLEREESHE, ToksAhEic CONFORM
WV i peods B0 1-Fqud R RAT 5T EXTRHTHY, &
th e LTkt CONFORM IV © Sod54 #VERTE, 7tuds
O L 00548 & D (uanz-2 HEEET 2 LERR

4.1 CRT LS 1us1y 7EudY #iE + +ASSEMBLER 31
& ++-+CONFORM L TigET 3., ¥ A EHNTo AR5
OHEBIRE BB TTAZ B

4.1.2 7O 5 LBAREOES

X Jodss EHI o056 BTRTIHRCHET 20 TER L,
BoHE O v-ru 2EEBLTH Jodss PLBITE o 2R
HRIC o-F TR B ko AalEAALC L, IR0
17 {2 FH LT 3. 1 S0556 OGO HEER STRUC
TURE T 9,

STRUCTURE t,(ky), ty(ks),

7L, Y Bl Jodss HoWFCeH Y, kiSO EES

5 F-FET, RODDED S,

SUB BEM
PHASE A—A=L T
LOCAL o-hib 38 b—Fo
GLOBAL Jo-Au 38w L—-Fu Bl
4.2 0bHA 515 A 0BETFeB0E00ERER LD
DTHD,
4.2 vrRILBOEESS JURBREE~NDT 7R

Jotz HH S &0 T ERFEEE 127, T HIRT 2 BRiC, %
CCHAENE For £FRD D vulL BE¥, PoroEEo
RN RIS L TREE L 3, ThiC Xk Y & Jod5s o
foBDr~2 BWESLT 2 & & dic, HEA e FICBEAR T2 HRA

Y URMERL, EREMoMBNALEATES,
ﬁ CONFORM IV w1 2 3H F—2 =20 1AL B350, ¥
OBPOOHEELIC Lo TEESI B,

T S055207 Hi CONFORM 1V « 2l « BA - #R - H0 -

4.1 qvsMu eIl D 3-Faud Bl
Sample coding of in-line assembly.

ETOST L

CALL A -~

MTorsn A ?

4.2 B
Ordinary subprogram.

Bt

BT

CALL A
P E— T 7o r5n 5475 Y
3 &+ T A
% - (=t~ 1) .
, s Bl 7027 LA
|| caLL A =K

\_‘/

4.3 F-A-u BkEE
Overlay type subprogram.
(1) GLOBAL 3¢
Sos56 BCIHT 2 v (32576 voitn) TH BT LREET
3,
(2) COMMON 3¢
—D20 3056 AT Z oL THIL L EEET D,
(3) DEFINED DATA, REFERENCE DATA 3
LB S0556 BAL (Do BiD-FcHRHETF 2 vot TH 5
CERBET 5,
FIEEO 1T AEIDX v uars TERO F-2 ZAUTT 5 5

FERL « K 1103



Tk

Torsua S475)Y

8170203 LA

#7023 .uB

4.4 o-nu aEu L-Fu T

Local common type subprogram.

i
/%5:}7’51 75 4A A SRR
E70S54
cA ~ SRR EERRIR
LL AZ
J

4.5 Jo-Au 2'v L~-Fu BIREE
Global common type subprogram.

FEE

7 /GLOBAL/ /77
/cowovﬁi 5/

%ﬁiﬂbiiﬂ/&i/gi,
g srore 2 U/
\7“.: 75 n \f:b

FETCH 3

Jossu /O

To oS LBl

)

©
@

LOCAL
COMMON BRI,

DGLOBALES
@COMMONEE
QDEFINE DATA, _
REFERENCE DATA®EE
4.6 CONFORM IV ic0 3% 5-2 OfEH
Data linkage in CONFORM [V,

15 210

il n

|~J( 3 2)

X 4.7 2#RFORGEH

Example of binary factor.

15 J 0

00101000

e Pz Jeen

X 4.8 SCAN xtoEEELE
Implication of SCAN statement.

1104

BRI IR — % LSRR & E 4 e Sud5z0d Al
Ehb, LUDHEERD LA 48 0 ahois FERT B IC
N=FI7 8 LT ARL—F10d w250 OIER LB Y, —n"iiké:
Dk 5 ABEEER R AU NEN T o TEME K 2500 5 2T
LS 4z RMALZEAICE, Jods3ud B LYWER, 457
20b F0d54 DETRRIED D L v 5 REND 3,

T LR EoBED Asux 2 BB LB Ll
R & LMo 72 E¥% T4 5 FETCH X L 18 STORE
XEHT %2, R4. 6k CONFORM IV it 517 % F—a 0iEa %
RLTW3,

4.3 F—sOEfEENE

FORTRAN ¥ 00, SEBW, REREIES, HENW, RM
B, MFHD Fma OENTH KD F-2 FEA L,

SRR 55
Ewb 72 GRIEF-2)

4.3.1 EHEBRHEF-4

HHE Jotz HCH T 2HH F-2 OMIBC BT, LD
BIEER MR L5 B Fon & LTS 2EREDZ, 20
BRI R TR AT % ;;;m?bx§< BRI 75 BT B
L i, ERCHT DR, AMNBAELIEA LK,

4.3.2 Byt F—%

JotR MO rus1u EHM 2254 @ Sodszud KB WTH,
FEOMREL & & D IR IR IC K E & o1a b 25D, Eub 57—
2 DRERHIZNIRAEN TR &N 5, FORTRAN o ftsknkiE
BRI S LAY BEECRSUIRESIS B2 52, Ewb 5—a DU
HEEEICBI L CRIFHCAHTH D, FCTRO LS %A Eob 0T
BREZEA LT 5,

(1) Ewb5-2 DFE

(a) PBwbabyod

BHEID 5—2 % 16 o Lwk F—2 D ER L, 16w &
st LCcialigisr ((AND., -OR-, -EOR-, -NOT-), Bigeisr
(-EQ-, ‘NE.) & X U oo} {BIEXRTHETH B,

(b) 16 fEFEH

Fwb 28 wd OERL

(e¢) ZH#ERTF

Ewb 2Mod B 6AEEHO S Lot 2BMT 3 CRKRD LS
ZBRTEEIND 2HETFELES,

v(s 3 7)

kL, v BRI O

R F
PEw b firEEE (0~15)

chick b, 1Cwh 52 Cxd 2N, HEERBLIUt
wh, Ytwb Ewb IRVERTRETS 2, EARAXTHIAOHESHER
OFEHES 2 R TIC twh T2 2B TED,

(2) FuwbF—z OUHEIEAE

Bw b 5 & U5 % 8585 & L, FORTRAN (BE F-4 iC
7 38 GRElisy, MERASL FRELIF 3 #REliEo AlJD
CMET, KDY DPEAIN TS,

(a) twb, Yewh Bwb X

SETBIT v
RESETBIT v
2ERTFoTRENS Eub & “17 %7l “0” 10T B,

470 16 fEIC X » TEET 3,

» FRYI4% 7 1 16 HEE R
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K 4.9 DO-SCAN scoi¥peiis
Implication of DO-SCAN statement.

(b) w2k #EX
SHIFT RIGHT v, m
SHIFT LEFT
Ewb2Mod v 2L ERB L mEst 22 F 5,
(¢) SCAN 3z
SCAN v, 1, p, k
2HERT- v A bIAE D L Ewt G ASI=16) 0 RFIo “17 o
Ewh (RN p K AR, XBEFEOXTRCEFTT 3
“1” @ bk BAETRE, SCAN XoOROXLEIHTT B,
(d) DO-SCAN ¥
DO-SCAN w, 1, p, k
2ERT v A BIEE B L Ew b il I=I=285-1) @ Eo b 23,
“17 @ Pwb B3 T L, *0fE% pic At, DO-SCAN 3¢
O TS kOO EITT 5,
4.4 HEEFRICIZFETFLYy Yy

v, m

BUSARAHCTHS L F-2 531 STy e yah %%
kS BRI IEE 7 FLwod OBEER LI L R 5, SO LA

EECR- K 20X 5k Jodszud BARTEETSH Y (PLI TR
072 5-aBBAIRTVE), PEeods BiliCHEM T2 T L a 0o
%o, CONFORM IV -CiZfisBigsfi e AL, [P 7riwvud OFL
i ZTIHEIC L7z,
(1) $EEEROEEY
POINTER ¢, vy, vy,

L, tik F-aWERT $+-BETHY, ROWTIATH 5,
INTEGER
DOUBLE INTEGER
REAL
DOUBLE PRECISION
COMPLEX
LOGICAL
HEIC K Y v BEEERT, v 3T F-2 oRlE
%ﬁﬂ:, ARG R, EHOR, SRR, EIEONE A aWm
HMCTHBLEEIhkC LA S,

(2) BREROZH

(a) BEEEPEITHEHOBE

EREEHSRAXOEAIC D 5 HEADAOFRERIPEEER T
TRBPRCRAING, TABEEIB Ko Cliibh & ¥i
BEEIMRE T RE D F-2 BHEFOX G L 2 B,

(b) TFMERELERK

TP & R EEREClE I N 3y —RT ORI ¢ &
LABEOEIIEREEL, REBIROLEYTH B,

BEER BT

T#EA Jo j 275 CONFORM IV - ik - BIA - IR - kA -

735207 B

FEFL « KH

MELCOM-BD/BOF cdfq‘écém—é séu%ic

k’: SA?‘SPLE CODlHC of POU’%TER VARMBLE

X
p (POINTER REAL P,
. A

X4 10 sEEHOBEHMA

Sample coding of pointer variable.

(¢) HWMELEROBM
B Z D b DA L Y, B o ML Hiox
D EEFROERE & D,
“VAL- f5fieg
(d) #REMRA

e

PATIFICHREMNA SIS & D e 7FLR BB ZIRAT 5. B
Hicld, R oBEE Pinﬂxf_\%k[}]io( ADDR o5 |H%# <

ADDR {3565 B E S WA B A, MAIEELEL i?ﬁﬂﬁ!)f’;(
FHATRCLOEHNEREAAET) O 7FLR ZET,
#  +VAL.P=ADDR (XYZ)
XYZ o pFLx R P T A D,
“VAL.Q="-VAL.P
PRSI P o fE s
(3) TR OTNRRE
PR~ 7L BB O IEE x DATA ¢fi 5. #H
filie UCRER, 284, BT RN EEATRRET 5.
4.5 4 RZHEX
Ho5qu T vaFs TRERED Jodss BEARRET, %
ORAICS UTEIVET 3 € L AEANCRETH B, ffo TFO
RTRAN %0#E LAL BRECTIRESE axfd HoMBBEER L, 220
HHOWSEMK 7eurs EFRTHRM TN TE L, CONFORM ¥
Tk a2z FlEXE LTUTO L5 AR bo»d 5
(1) ASSIGN-TASK 3¢
ASSIGN-TASK  t(a,, as,
220 HO%E a, as, oo , an CRE 2z ZEEHL,
a2y Bk t(@) & w3 EEREEROETEET 5,
(2) CALL-TASK 3¢
CALL-TASK ¢ p,zc, u
a2z ¢ ICHSENRRL p 2 54, 2 THRET 5 a13vd TRET 3,
z i 222 ORBOHF EFT - FTECB”" o & &, HlrsE®),
“TIME” &4idfsEizlic, “INTERVAL” & 3niF, faas
BicEoBOBET 5, W c ZOBNE XU 1276 hou b © B

BB QIc A D,

TR

TRENE, v F1-¥HFEBETH 5,
(3) WAIT 3¢

WAIT ¢ ECB ¢, %
227t DRTEAMMEIS, klk 208 15- BRELEE B0
TEERELFEZTTH D,
(4) PURGE x¢
PURGE ¢, «
1-Y FE u 0 azot BEHIICHEBE ¢35,
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1
< TASK SCHECULE PRCUJ-O‘ .
HALK . SCHEQL
INTEGER SCHYRB
GLOHAL SUHTAE 3 3
ASGIGN=TASE TESTUTASKL,TASK2 TASKILTASKA) /e TAL NAME TABLE
LSS DO-SCAN BCHTABCIUY X} o33 /% SEARCH FOR SCHEDULE TARLE
CHESESBIY SCHYARC 1) :
Te1+l
33 CKACU=TASK TEST({)41000,€CB 0117 /% ATTACH TASK &
DELI‘Y’ C1x120) ‘ s /% DELAY.TASK 11
GOLTY $57 0
£

B 4. 11 zz20 HESCD Jodss #l
Sample program for task control.
(5) DELAY 3¢
DELAY ¢

220 % ¢ KO RKILx 25

M4 11 i a20 {llifllo Jodss Heh b, azy oBEHRRRZE
# SCHTAB Noklind 3 Eut 25“17thdc itk hRENT
nd, BEuk BHND & 1530 Moo Ric TR %
o,

4.6 AL e

AT LT, @%o—lMnEitcsd s ARBgE: 3
otz AHIEEER S 5,

4.6. 1 BEOAHAHEEE

WH D A I DV Tk FORTRAN o AW JIHSEEIC i TR
ES5BHEERE LT 3,

(1) FORMAT roofffichF o fikik

Jotz il F-5 0¥vd Jodss HRERT B HICE T 5 AT
OB EAGTT 520, Wik T XY, sbﬁ’ﬂlf»?& Jo
J3zud RA[REIC LTV 3,

—HFEAE TR Jota il 274 T A5- CRT 2 A M A<~
24 Juy-L HE LTHAT 2 5545 528, nifill, i,
HiEROEE, BEEHIHEESOMIL®R T2 8AL, Lol

DG LEBEOTETIRTE 5,

(2) AHIIAE Judss oILH{E

MELCOM 350-30 F 12574 CIRAHIIWE Sor54 (/O Writer
V) & ezg o—#eaoTHY, VO 2—fA1Y &BEHER 10872~
2 BEIDB DT UATL AR~ DA L, TICHITMEEER 5
0754 EIERABICTADNI S, CDT &b AT O FFTHE
oF i L CERBROMBWAEHEZEI LTV 3,

(3) DECODE, ENCODE =1

DECODE, ENCODE i READ, WRITE & FEEIC Dp—2w
b AR T 5N, BB AHNEET, AHTI uzr L AT Auo

> BTOF-2 ZEHWETEL S5, TNICIY Ix—vub IWER LDOAH
N THREE N LFEOTNC D2 b IHED D ONEE L £ b,
ZOUWONEE T L LB TED,

4.6.2 7ot AH#EE

Jotx AHICR, 7¥0d AJL F«van AHII, Az Aeoe A
7, A2 RENERES 25, Chbo ARNEROIT—HE LTI
%o

PROCESS-I/O (i, p)vy, vg, -+ s Un

#ZL, i & p CAMNEEOHEE, UL-FS, v HREE
DEob fo~v TIRET B, vy HAHTIORR LR 5 Jotz B

4,7 Fy SHEE

J0934 FRwtud DIFEEE LT, ROZDOD L DBH 3,
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FORR M [T o L it 1A
rate N0 |8 : E E : 10

DOERAKD - REN

B 4.12 CRT ~ o0 H 7
Sample coding for output to CRT

MELCOM- 30230 JONFORP-4 SUURCE LIST
#IF{ d=
*SJATfH&M 2§)Q0
C SAMPLE PRUGRAM FGH TRACE
{NTEGER [cZ3XapsB
=3
X=ZwB
THACE DR A ‘
‘Hx) 1000+20005 3000

'*SIﬁTEMH 1 szoo{)

1000
1008 Bt eate
2000 A==3

60 10 4p00

3000 7 Aw :
090 Taaer orr A
A0O0. BeAdl o

(a) vy-2J0d54 (b) EEEE TP
4. 13 -2 BERED B
Sample program of trace funcnon.
(1) rL-2= HAE
VAL IC b2 A0vsy RIEELTEL L, £0 Jod36
FETICHR L CTLUT O & 5 2 [HANEK JUub T b,
T
IF 3t gtk fif
RAXDIEDOERDE
¥ /% TRACE ON, OFF 30ic L O 8D tL~2 KB R iETE
5. B4 131 bL-2 BEEICDWT O Jodss Hild kU E o JifF
BRI R TRT .
(2) Fab auitw BEE
uAL BICE 2 5 FAF avATL @ AJvay OFEES LT v-27
0056 OELHsL KHRNAIRC LY, FA0F i v-2 7
054 OFDOE S A, HIRBESCITRA D,

5. CONFORM IV a4 5

CONFORM IV a0 815 #8ET21CH b, RORMICEE L e,

(1) #3¥z0t Jodss OHERE (31X B L CFEITHUE) 2% 2o/l

L RFRIC BT 2,

(2) TEMOSWTHE Judss OEEET T AHZ 9oy DK
¥ v256 Tk o T, Bl voo iflifd L), H2HFICEE
Hiod R/ N 2256 KBV T Jodss LERTTA 5% Jo
Son DUERERIEN S E X ETH B, LIk =T, Jui(s RINET
5 Jo54 FAvEUS OBBENRE—NTE R,

(3) Jotza %D tus v EZREM 2254 O J0J54 @ AwF ML
B Jo554 &5 &% Fods5a D 1ua02-2 £\ 5 T L
ICEETH S, LikHoT Jodss O FFaxubh HERENC &2
ks, ’

51 ar{>0EE

(1) ouiotr & 498z01 Fudsa

TR TR A9zt Judss OFTHE D BETH 205,
Jods5s 154 iCxF RIS L Y RCERE L HEHEL,
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%@

CONFORM IV 30415 BAToHEC LY RililbefTa > T b,

(a) 1FEmaoilH

MELCOM 350-30F #lEikgic ik 13Emdy &k 2EBmsHH Y, T
SRV IFEASRMES X5 2BEtEfTA 5, Jo dﬂJM TR
5, BRI Foq MBBZ L, ToORE ﬂ:@/JJm?iK% n, —7,
2EHS O 1EmA LR EFRM oI L 2R3 5,

(b) 7 fur—2 » a7 FEHE

P Koy~ & BRSO W KICil E, £8 Jodszud v
256 KB LA Jadse Mol w5 &ickd, J48Y D
AT AL S B D . & D WHEFTHE A~ 25T y1ubsu b (0§

KLTw3,
(¢) AL BRC Y 3B EGEHL s X URFH
(d) il Jadss o AN fHic s 3 5 1 O —HEA S
(e) HEF foyr—o GRAZBIE, WAANBIKL 500 K
B3 Loan RO F 0T TE
() FORMAT mofiflidik 7o 3-F {t
(2) {E1EE ok 47va0
MELCOM 350-30 F B}88icik n-Fo17 @ 47u=sv & LTREE
{' Ewb #3320 3B 3, THIEE 5. 1 CREd &5 5N, 155
EEMD 52 O ot 2D 572 DEEMZIR
?‘ ' b (rrun HTHBEHEX 07, 5 THRWEAR 1Y) &
LT, ZRoo F-a i 2 ORI A~Fo17 28 HTIIC
B Cot OB EEED T %,
JuAS TRINICHLT, RO > A2EEEZ LT 5,
(a) ou/ifL R @l twr AJvsy RIEET 2 L, &

gk ¢

b AFvay [ E® vaFs CTEWET B 4720 J0d5s BT 5,

(b) T Aoy BEEE Cyr fEodbod, x5Taw
HoBRHAE I TWS,

T OBRER XU B F-a UBHERE L 1 X D, F—a O{FEEc Y
T APEERREIIC Ll L, —E e BERBLITTALD L S5iCh - 70

(3) avitn #HED 28-F 77

CONFORM IV ¢t 1us1o 7tud) e & 25 rtuds &
RErfed, EHE, 139:00 Jodss RERT IO LICED, JuAf
L ERED 2E~F 77 %X loflﬂé

¥, Jotz WA Jadss R oREERE O LA &
h,Wkﬁ,WE&WSA%%K%@%@gmgoﬁ6amok;
51, Judss NCEHIND vulll ORRBE -, TEMRRT

B ETEEROARVBHEE LT 2 8580E ~0 ¢, CONF
ORM IV 3ui1s CRiBhieifEs RalBoBER £ L, Nvva
T, IR HEORAGIC L ) HBERO B 53 B E AR - T

Wnah,

31 24 23 a
m | e | I
R
f
o R
i (E33)
i (EzEh)
s R’

5.1 fEHEME Cwt 1 & 52 ONIBFELRTE
Internal form of data with reliability bit.

TR Jodszus EiE CONFORM IV .

* ERR - BAAR - AR - SO - R

(4) FAuFod T 2ER

THEROHITTD Fos56 OVERIEEZER LT, F4ud 2 XD
BRI T 5 DRD L d BFHEEH L T b,

(a) PuL-2, Fab VAL ATva

FL=2, F2F JuACL BHIC DWW Rz CHiC~ 225, i
LOEHER 135200 J056 DHICEW B0 E 5 2% JuATL BHC
A}‘H’}:E:.’Ca?’ 6

(b) vt BOBER 15~ Awt-v

JuAL BRI E R B v-2 0554 LD 15— DT, &
ORERTRTHSCTHAIE R, F i 15~ Avt-U ORI D WA
¥, 15— DIEERESHICTE S,

(¢) v-z2-F & #3Tz0r 3-F OXE 2 b

THHOSWCHEE S B s d—ko B e MR Y,

o B 2274 ICEEE Sty SARE R TR HES
%, LZado TEHICH vl L WOl 495z 0 21 LT

DISTEIC X D FA0S BRERESENRD Y, CONFORM IV -Cit #
Fuzu DB LY, v=-2730554 & 43020t a~F OHIG Utk &
vk IKEBWIET JUobt T3,

(d) v/ BH DD FALT i

JuMs HESASO LB D FRS BilE ML TR Y, S

OEET, JuAs BEEBIERCIEL R Ao 2 BEie, 7y

7 T.iif’fi&ﬁs fRifciicE 5

PSS
PASE AN

V=2 ” VoA
ke AR
— ERE
MSC
Y
\__—/
v 57 AR
<
MIIC
3
TN
03g

VYT 47 R

S— i
PMDIC
L
e
LV T47 A
> i
MDIC
— s °rTTr ok
F72=7% AL
a— KR @ LRiL AR

|
NSNS N NSNS

& 5.2 CONFORM IV o 341 %
Compiling path of CONFORM [V.
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(5) 22574 BRICEF LAY 10/13

—REDFTR vy ERE D, TEMIEE vz OBERA
WIS, MRREROMR S L RO RRERE S vars
e MBEDLbNE, CONFORM IV 4o 815 @34
& 7eodlod & A-A-b1 Yor—g KLY, BOEOD 2254 T
BRI Jotwy WM THNR S,

5.2 a4 5O

CONFORM IV 2y 415 12 @ 5. 2 077 & 5 i Bliwic it 5o
D oz-A ORI N TEY, v-2 Jadss D 3-F FLUTICHEA
LI - F i IHIRZER L, BBIC 499200 2-F KT 5,

(1) {EIE y-2z 3-F (MSC : Modified Source Code)

V-2 J0J54 b REARZES, HREFRBN S O,

(2) BEBEMATPH o—F (MIIC : Machine Independent Inter-
mediate Code)

MSC i s6f UCRESUMT % 177 = CTHa T 2 BEBOOT 2 8% L &
R 9-F ©, Xo#aE TRIPLE S IEERLD 1 4<50-2: 2 4850
Mo BB e bR E NS,

(3) HEHLEHEPR a-F (PMDIC : Pseudo Machine De-
pendent Intermediate Code)

MIIC i f U C I I & F7 70 » CTHIRT % 0-F T, RO i
PAIR &FPEILD 14RL -5 1ARSul B DGR B AL b K &
o,

(4) BheEphE o—F (MDIC : Machine Dependent Inter-
mediate Code)

PMDIC #6455+ 3 MELCOM 350-30F 7tu535 g F 1 il
o a-F TH D,

1108

6. & ¥ v

BIE, T F5ub, 88 I52+ HoE-¢ CONFORM IV 23
EbIIHD T 32, FIC yobo17 OHEEER_EOWmT 0558
K&V, &5, FTEMEHE o254 KB T 2 7uivis 0%
ETIICHIGT 2 BEMEOUA L LUK BEOB N HT 2 BE
BHDLEEBHIC, vty OFBEE LT S & 5 AL Jods
1ud BREOEHEHED BEL Crurhh b Eh: bhtv, $h—Hin T
UIMSIF FUTvFAF & A-Fo1y OFFIE WS C & EH L TWL
BERD B,

CONFORM Vo5t & g2 AL ic MR L C i 3 PIBE SRR s & 52
F-2 OfRMAE L OEMETHWAZ L LTHELEL 2\,

% £ X |

(1) HH, i A BEHE: Sotx A avA1s CONFO
RM, =32EERHH 45, No. 2, 213 (15 46)

(2) HiE BIA, R - GIHFTE & & R0 7z 0 o igic
T, NME46, HHMLEIEAR 12 [ k4&, No. 70

(3) i, BAAAD : Joex HIMAERE CONFORM IV, #1547,
REBIRELPE IS K&, G7-34

(4) &g BRI : Sotx HIEHAEE CONFORM IV 55413,
WE 47, TEHALEIEESHS 18 [Mk4, No. 29

(5) Herbert E. Pike, JR. : Process Control Software, Proceedings
of IEEE, 58, No. 1 (1970)

(6) James D. Schoeffler, et al. : A Real-Time Language for
Industrial Process Control, Proceedings of the IEEE, 58
No. 1 (1970)

(7) Minutes (1st-9th) Workshop on Standardization of In-

dustrial Computer Languages, Purdue University
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UDC 534, 8-8 : 681. 80

BN )

St

§ filiv 585 T (o

BEEEGHRZEGD
BRI C BT —

FOEF OB E

£ 1.1 BT

IR - b
I 2 i | 1 =
WIS, W0, A SNSRI, YR -
I B X CEMTCEBEX LT3, BI7E, vz SOESEER womo®w
L E O BEMIE ) B Hs KO ATICELD &, R
%% mgﬂ& f-s91 B, RASIEE X UCHRBO 4 FEICARIC S 3, = aomow
T g, TR, MErLELZEEL 10K KA ERD, R B @
L1 giEgons , T =
BIL Lic, HEHoMBIEO—pIERL, B 1 21l I e YT
ows O —f% 5T, KL, TO Fpws BE il icito s o HoE M %
T 5. W% MW
(1) TR sl b3l Ji J& W oA B —— T
T~ DI ( L HEIEEC) # AT B WA TH B, S R

DC-DC 3o ff—2 B0 b ¢k, W3, #9 1 1dHz 5 559 10 kHz
if@ﬁ&%ﬁﬁofméo<®Mﬁ — ¥R % W~ Y, TR
% &> TwE b DHEL\n,

LA R W 2o R B RR O, AR, 45, E BRI
N LCREIL R R Ch D, —, BERHR L Bl
T, t-2 BRSBTS @ LT\ 5 T BN

(2) M

IRFTETIS, BEHE, #—b 3 XU DAC oA & T I3
Y BHIBETHEET Y3 RAY b o T3, WIHOHIELIE, WHE,
50~ 1,000z ifiiHcH Y, CoOMEEEEITEE, W ' L

EWE A B25, d—ab1i-BEA D, L 1wz REREZHEGRONBEEH

FRAMO AJHEZ1E, BIREABE- TS ’ ) - i T
BEBREn,

(3) IEpMEIdh

R, EARs AR R EAETH L,

FloEst, MEMACE S EZH A L ick h
TETEDZ LS5 A>TV E, HR 1P 12, BE
HOBFHCHESINAERRO S DREv, Bl
LTS, 10- ofEzET 300, A
WA PLED & B F T 3 IR5 IR 2 & 0538 & 1
TWw3,

R LR (WUFPRE & v 5) oWz 13,
PUTEREFE D & S HE) U< g 2. 5 53 & Hic &i(/ T e
iz 2 5RO D LD 2HEANR D B, EB LD ACI00V 50./60Hz

i;% 5%, MERIEENE CFBE, doou ERE
A OHERIEL AB0T PRE % EIF 3 X5 1ch - S,
Twd, 1.2z A0 HEERO BRI Jows ROF]

BEEW O ams
(EFAF AT

(Z33)

SHE

[ IREWN:

iE) B CHIXEBEE2 A
KR

* SREBLVEET 1109



5 fiiv

M) 11

!
i
I
i

L4 359y Hill

b) AF v 7K
13 By

z o PREF iz ick b, #4105~ 2dB BEOKRERAES S
DT, WEOHE, HEHERBACRERET S & & & ERCEET
& ECHIERE R UL 2 0 BE-DT, HTOBEL s
L3 eEH-TEL I ENRBETH S,

(4) %EW

HIE BEWE, BrEe 8ol ond s, BFEC
X, ¥15tow EERERXHEHALA O LRED Y, BFEOEHE,
Fic bARTEHFERE Y, AIHD $15bow &, FRX—ETH
<y A7 &Y 500~1,000 RefE] & & e Hith 2 5 HEERD B,

REGTRE, BIHETN (1. 3 (2) 2T b0, 2557 ¥
(B1.3(b)) 2HTdDLD2FEAXED 5, TRBEHINOTE
DEEEMATE Y, REFOEENEIEL LTELD Aux B
BOFHREBREHEORIFELEE LTELDL ALAaTF-2D2FEHED 2
R D 5,

(5) =5

Wbt LD 10~ % Fsou BOHMT E AR T M 5 1
BTH D, PoFi-a DF KL, Wi, HMERIEoRIE I L, i
i< 1L b &EF 2 A EeE hTE Y, 60~70dB T 0.5~
2dB Ewy TAIETE 2, MFEEHOBIICA S TV D FuFi-2 i,
R EEE (HEHEE) 2 X852, MBEMBEORIICA ST
% post-a ik, HEMSE (G 2EdbcEhn, 1H0 7
w532 CH0dB Ll LEbE w23 Db H 54, HEREIARDL
dtic, MIBERELEREL A2 SOMBEERED 5720, 2L Licsk
HELCHIFT 2 C LS n,

B i & e IR o 2FER D b, A, AMBER
#BaRic, #ER, f-sJ0 BEEHRCERE s C Ly,

(6) 5-+ 3

Fob W, G-k ORRALHHOEICLY, Foboh AREL
T I3y BEEPOMED 10~ %BHEL, 5¥~t O 1AL DERT
BE L AL B LD 10~ BFET 255, BHlT 282 b > T
w3 (@1 4 M),

(7) DAC

DACH#, PEMHCHIGL C 10~ E&BET LTV T & 2HiH
TERAEE L o TV 3, I5oy Flh, 10~ HX 2 BIEE—E i

1110

R IR N —
VoTy I o YA \,/7_/73}/;(

L5 MEZEMT ORI

T 5HKE, Is9u E,J: Io- JHE e, F-tn Bk
Zilligticd 2 5 e w8 P

(8) CRT i

CRT ¥k, KEGHIHE % 22 i WM 0 B0 % Bl 2 BoTh 5,
NIE BN J590 ERER LT ERDOT, B0 Js0u &
QTN “CMLlﬂ!m‘ LR, HEASHETEZ LS5 IKhotk,
CRT ik, i, LF, BEHSGO0EHREMEI LT s
EWMIEES, B L Ioou BELMLAZBSE, 20 Jsou Ho
PR &0 ¥ i G TR O T IE R 378 80 S 5,

L2 g8Fr—-7LoEE

T r-Ju &, — BT & BT I AT E 5, &
D r-Ju i, B s—Ju BEHI R TWw Bz, B bl
LEWELeTw, r—I1 BX i, BERotiiicg#Er 5250
T, WEED L ORHHT 5 HUWRD D

1.3 ZFoRES

1.3.1 ﬁﬁﬂmﬂitﬂ%

FERICOT R BIEN R 52 5 L, RO E 3 HEEIE
BN, CEERICBIER 52k &, TR0
Hd 2 Bk IEESOUR AL & v, 2 b o0 RIRF B LTE

’{Elﬂﬁé%é: nH, CoFOREME LTKE, Wk IFa-6 BH DS,

BiKICE W CEREN D 2 o WA L A2 O 5% FE4 3 2 4
% %bw(ﬁ)ﬁ%a w3, HHEOEEKICEWT, COBRBRET
L LAEC bAVWN, Fau 8 Ayos, Drivszy Biis X0 217
WG X 5 AMFEEARE, »h D KE LTS,

HbWEGE I L CBBIRTT L ¢ 5 i, P, #HHk

FETEET/T 2 € & e o TR b 5 B A B R e h,

FEMINT 2 ik W fThbid,

BHHET PR O R R SR 1. 2 1R,

L.3.2 ZERMFOBE

REEBWT-O GO —FZR 1. 5 KKid,

WEBRTE, BT, 4o 2wFudbsor, 7-2EhRBF LU
308 BOXEMFTHRER TS DL, EHT, 08 7-2
EnB L1202 BOEFWRTHREI LT3 D &0 2 FlilEs
H5,

BT, FHERE: BHERED 2 HES D, KREEHF
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: i

100 RO 1

[=H]3
=
El

3% fif

A1) 1101 B IR

% 1.2 AMEDTHE o

Lo W ® T Hbw (@) t2 27 EYF i
ES [ Bm ) Fvh | FRyEANIYLREE  Craviay = TR i =
SiO2 Li2S04, H20 BaTiO3 AR PbNbzOsg
B & MO & BB oW B oW e ® % B
ol e % G| X @ 0° Y @ 0° — — —
4 B [kg/m3(X10%)] 2.65 2.06 57 7.5 6.0
< = < KENVE[ VE~F R
i i £ 4.5 10.3 1,700 550 280 e EE LT
2 5 K ¥
B Ao 15.2 1.2 » p” ”
% 0 B N HoE W W Wox o w o BoE R B BoE | ® mox E
% B oS 3 [MHz. mm] 2.870 2730 2.6 1.8 1.4
F g | o= Q0-12m/V) 2.0 16 190 130 74-80 KELIE 5 HI - (E)
O () 2 (1073 30 8 ) 50 175 13 2 ) KEIE5 B I (@)
i e el e e (629 10 38 50 60 42 KEWES B
B o o®m m Q [€¢29) 108 — 400 500 11 BN ES AL
Fi- I U 1 B~ S | S G O3 550 75 100 280 500 BaEsBln
% 1.3 BUT-OFRLE
Mo W % | i 5 i £
/ @ MO MM 0% %, MAMHz
K O&:Q, BRIFa—4:L
. . FRVEAY Y AREHS DB
P ® BT HH ravFa RS Z
. ERER (RR S 0) < C
1.6 I HEAT O B e HE T
) EHTOKEE 2 Sy B ENoEeRT
4% BEE X, BE v mm
MO CN, fifh A, IS
@ ® 5K TEEH VA, ki1
% ZAT W, 250D EMAS
¥ ® | B % M| GREA~OmIS, N

1.7 BEZETFO B

B EAvEdur O D REERE T EATE 52, b £5
% 200 BIITR, 15 (of—duz O DBFTHHEHEEL AT 5 5%

ERb 5,

AR, St AEE: LCHERT 22, M1 5(a)

A R BRE (4 ) — BRI & B —— - AT

DESK 7-2%LBEDE->TnE, WERBE, EHRHEHE
Oz, Yill, RABATEAT LS Ko TnD,

1.3.3 #ARMTFOHE

AT O ko —flEE L. 6 iRt

FAEMT, BEHTF, 408, 2wFvdbsur, va— 1728 LT
1302 HOEERHTHEKERLTRE DL, BHT, Jwfudbs
V2 Ya—, T-R BV 2302 HEOEEMHTHRENTRE 3O
LO2TEERED L, FLo0EED, va-RERLTD Y, R
WMErR Y22 CERT5C L2535, SAERUTFRREID TR S
HFExEAME LTEDY 320 EIITEEHT 5 2 238w,

1.3. 4 #EMFOERR

PR, TIS-Z-2344 (LF, JIStw3) <, £1.30k3C
FRTHCLHFREEN TV S, REERFIZTRT,

1] 5Q20N 2] 2Z10x10A70
Yy L1711
CO® @ ® OB

B 1. 7 i KRR T O SRS E 2 R T,

1111



¥ it 55 i

2. MERE - HEEE

(1) e

NDIS-2404 <%, MAEHEOEE, ALl KENI40dB ML, A2
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