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Setups for Modernization of Japanese Urban Area Power Distribution

Head Office Jun-ichi BABA « Takeshi MORI

To cope with the development of metropolises of late, engineering innovation regarding power supply to metropolises has come

to pose considerable problems. Of them especially questions on power distribution equipment involve a large technical field which is

the so called modernization of urban area power distribution.

This article discribes the company’s concept for the ahove problem, which is signified by “BEST”, and further gives consideration

on countermeasures for gradual advancement in modernized power distribution and about its improvement.

The “BEST” means a contraction of Beauty, Economy, Security and Technical quality.
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Network system and the applications.
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Function of network protectors.
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Typical tripping characteristics of network protectors.
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Example of skeleton diagram for spot network
receiving system.
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Types of network transformer units,
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=ERE (20, 30 kV) RAMAHZT LSRRI

BHER-Hf1 B

Extra, high tension incombustible substations for building use

ltami Works

Nobuo FUKUDA - Yutaka TAWA

About Mitsubishi 20 and 30 kV class receiving substations equipment for building use, much effect has been kept paid through the

development of selfcontained apparatus and logical arrangement of equipment since the machine No. 1 was built in 1954 so as to make

the size smaller by bringing the air insulation to the critical minimum.

Especially class H dry type transformers have marked a good

number of actual results by eliminating the fear of firehazard. The latest trend of enormous increase of power demand in overcrowded

areas of cities has brought about the application of a spot network system to distribution lines by public utilities. Herein are described

the recent tendencies on extra high tension cubicles and dry type transformers.
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Installation ot 20 kV class dry type cubicles.
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\\ Specifications of standard extra high tension current
ey T tnansformers for building use,
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Comparison between oil immersed transformers and dry

type transformer cubicles.
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Spot network system.

& 5.1 2fwt Rebto-21zwb O
Example ot spot network unit composition.
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KA v =R i E FEB N v 7
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500 5 22 kV /240-415V 2
1,000 5 22 kV [240-415 V 2~3
1,500 7.5 22 kV [240-415V 2~3
2,000 7.5 22 kV/240-415V 3~4
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Interruption of reverse power by a network protector.
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The Latest Network Transformers
Kohei MOROZUMI « Masaru ADACHI

Increase of population in cities of late has produced a trend of power demands concentrated in particular localities. Under the

circumstances uninterrupted power supplies with high reliability and flexibility are demanded to perform the function of cities to the

full extent. The network system, the secondary sides of transformers connected to high voltage distribution lines of more than two

circuits are connected to the same low voltage lines, is to satisfy the above demands, This article, however, deals herein with network

transformers for use in overhead network system and also underground network system, describing their features and construction in

brief.
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Over load characteristics of transformer using stabilized

paper and non-stabilized paper,
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Characteristics of three-position disconnecting and
grounding switch,
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Interior view of high voltage cable holding device,
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Outline dimensions and weight of vault type three phase
network transformers.
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750 | 2,500 1,340 2,000 1,600 6,100
&0 2,500 1,340 2,000 1,700 5,800
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Recent Network Protector Relays

Kébe Works  Makoto TERADA « Takashi UMEMOTO - Toshihiko HAMAYA

As the network system makes development of late, network relays increase their importance as the main control devices of network
protectors. Network protector relays, unlike other protective relays, are possessed of a kind of character of automatic restoring equip-
ment, having peculiar input condition and severe working condition. For the above reasons, their construction and operation need unique
consideration.

The article describes fundamental operation, construction and characteristics of network protector relays, also touching upon their

application to various systems. Especially mention is made somewhat precisely on V-connected system drawing attention recently.
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In(FEHli144A)

(b) N i 7 #f %

3.5 NHFEHAZX+v05535 s #

Example of oscillograms of neutral compensated system.

IC & 7 5 B JEAKEIRE IC D W TGRS L 7c s RICOWCEIA T 26
AN BEIEOBE, AB L VEEM T OB L 2, BHELDE

NH#H#EOFEEC X b, A, BRYL-AT L, InizxhZh
Li=ig+12iy=(1+k)i /2 ‘l
Ig=ig+1)2iy=— (1/k+ l)iB/ZJ .................. (3. 4)

ExDe ThDD iy i ORDEFRCH2D LT, L, IpEEIE
:{"L i_,1, iB L [ﬂ*ﬁf@%o

e DBEREEE LT, AN BEREOER ot KR 3. 7

Ip=1i¢

D Rwbo-o FEEE - SRH - FEA - "G

3.6
Neutral phase compensated network relay for different
capacity V connection network.

AR VES 2ot 00 ANHEHE 2ot o-2
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No-Fuse Breaker Used as a Section Breakers in Low
Voltage Banking or Networks System

Fukuyama Works Hiroyasu WADA

No-fuse breakers were originally designed to protect indoor wiring.  But they are now used in many cases for the interruption of
low voltage distribution circuits, operating as low voltage automatic section breakers on banking systems and on network systems. In
the present practice, those used for section switches can be built with a 400 A frame type B, which means much improvement over old
units. They have such features as simple handling with easy reclosing, reliable operation with feasibility of confirming the operation,

capability of closing and opening the load current and possibility of manufacturing large capacity ones.

1. 5 A3 B
*AB S T _EomeE 4
- PP — M T
J—ta=3 L+ Wik, AoRENIIRLR C R e L e sy o I A‘Hﬂ’f\j
oo

Wistcd 225, Hikd 2 k5 AaFRICK Y, RERERKE L « i
LT Dy En,
J=ta—Z Leiigticik, BEK L 1 0k 5 AFEHD b o»iE

2. 1 R Avrod KB
Banking section switch directly connected to transformer.

004

FhTR 5, ho ESWEME L 5
DEFIC, s-ta—A Lo Wigss, EE fotos HRb & VIEE 4o EER 5 0 T
i 1 2
fo—2 HXOMEHRBTIK S Lo Bigse LT EHIWANERT | ! I L I | J
F L1 J-ta-A L<EEROMEH L &K Fy Fs Fs
List of no-fuse breakers in production. . . .
2.2 Py WEF LA Aofod KB
TUm | | BN L CBTERA) GEBRBI) Banking section switch not directly connected to a
£ » | B ES IR NY : 7 transformer
a) (A | AC 220V | AC 460V | AC 550V :
% % Sl - TeaT ik bav. %Y, KOBMMROFRE, —%M ta
50-B 15~50 7,500 7,500 5,000 . > TN . S
~A L DFSEET By DTHTRE ALY, 5, FHRED &
100-B 15~100 20,000 15,000 15,000 i o e e I .
wick, ESHEHRCARR I A0 CATER LRV,
25-G 100~225 40,000 30,000 25,000 . L
2.2°C, 2q~d FiR d-Ro-F Ko &, FERT, »
NF % 400-B 250~400 50,000 35,000 30,000 b T we i .
J—ea—x | 600-B 450~600 50,000 35,000 30,000 2Ty T b RENERIEE LB 0T, KRR By
Lo BB 00800 50,000 35000 2,000 DEEE, ZEH T OFE» L ZT CEE LD TRA L ERHED
1,000 1,000 50,000 35,000 30,000 WA EBL T RE R bR,
1,200 1,200 50,000 35,000 30,000 RERX NovFod HROA D, ZEEEN 2 Y OBk b, EE
1,600 | 1,200~1,600 | 75,000 60,000 50,000 HHOFRRED T I KRELCER SO CRIEAEEEFRICIER 23 3,
2000 | 1,600~2000 | 75,000 60,000 50,000 2. 31, —&f ta~A & OWFAE X URNE T EEBRRERD 2 54
100 15~100 150,000 100,000 100,000 FHET 5 X5 ICER I N RSO —F2 R,
Fl;’ljfT/fy 28 125~-225 150,000 | 100,000 | 100,000 FeB 2.4 ki, FEREAA & e Avtus IR BRBLED
Lo = 400 250~400 150,000 100,000 100,000 WEERL, 208 AMEERE 2. 1 iR,
600 450~600 150,000 | 100,000 | 100,000 B CORSHEBO L« Wigicid, NF B o-ta-7 L Wiss

400A S-6 BIBRBHAL, FRS0I I, J-ta-A L+ iEkicw
HOER - WiERc X VD,

CDX 5, ROFPRIC ta-X EHwRWT s-ta—Z L 28
HEAVIOR, DF0XSAFELRDILLTH D,

2. NrF UIRKSEREBRE

1EE Avtod AROERGCRE L, SWERMELHA b CICGEE
BB FRS 0T, FH2. 1 KFET L5 e EREET LS

R, 2. 2 CRT XS ICEERBICEM LA AR L B35 5 5, (1) B ~AEEcHEAPRSTH 5,
B2 10HFKE, KofHsmo» S 220 CEERI2. 2 0% (2) BEIWIIEFR - A C X 2H#r X UBFS 2 g
RBEZL AL, Lo i X 2EH5 20T LE NFB —ta—X Laliksols

WEFERDEHvh, FERHD hay—Fqus (Cascading) # i3
LHM» b, KOoRBEROGWEL, ZEERO—KA c—2 L HFEL

* RILLYEDT

A ESEE S FIACE 5,
(3) TWESTERTH B, La-F LHAR D DVEDRERRE S ¢ &
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New Secondary Measurement
Katsumi TAKETA - Setsuo MAKINO

Recent increasing trend of distribution lines is to set up networks to elevate reliability of power service. In the power distribution

to office buildings power supply at low voltage is on the increase.

Transaction of power in this connection is made by the measurement

on the secondary side at low voltage, which needs measuring instruments to suit the purpose. They shall be special ones different

from the apparatus used for the primary side measurement in the past.

Under the circumstances new watthour meters and associated instruments required for the secondary measurement have been

developed and made public in this article.

L &£ & &% &

B, MEAFRERD LS ChbY) 2055,

(1) {(BBEMN EDZD dwbo—s BEANOEM,

(2) WBUEZRRINO e dEEAE 20V o X 5 2 EFek,

(3)  EREERIAREIIN D 70 IEEMTFEE D 400V o & 5 Hfg L,

(4) Ao FEMINCL 25 BE3E ZH4sto
L oIt

(5) ZFEM LD DOHREE L,

FEEDOED LY BT LNEDIEITTH Y, HMHDAESTH
EFrvd OFLSLT BHOT, WRHRECDOL S ICh i kv KB
BENPHERTERVEWSHRCA Y 22D 5, CDX 5 AR
FHOETIC L b v, HITROWE| SR Eb - eBiEL 2 b
T R\BAELY, HHRFIHETIENRG Y coBBliced -
TRIBBBIETH Y, P LWIRIGRARELCEAbE
THY, THIHEAT 2EITERE EERE LT TR,

2. BEoZRERORERE

REOREORHEREHATHEICRE bR, D) B ELdcd
DOERICHE LviEfRe S 5,

2.1 {EEHotR

Fobo—o RHETEE, HrohXB5 55, K2 1 KrTLsh
t3s5LRwbo-2 2EL THIVER LR L 9, ZH{HENG LB
LD, WIMHEE T 2 BERM A CENRE 2R AT
R T E v, COC & FBAREMSML THEEMN-cEHRES
ET 2 ULhFHERZENC E ZRLTNE,

2.2 Aot

KEW ELFqud ZFICE s CHNEF LR LS K, —D2D Y
Vs CITZBTREE O e o BB - 1L-~-2, Th b OflHER
- AR A - EHEE - MEEDE L B OMENE L, EEYEH
40 ZHSHR - BAH3 B - MM 2B EEEMNIER IS, AW
D CHBVHBHED ASvrR R L BLEWI L ERTET, Fulsu
2 DEMEEAT 2 0ERH 5,

2.3 =4RAIRICE B 400V ARl

AIEO B OERHEIC e b A W24 OBESR L VBT ohT
WA, X LICARARORMC b AVEEREY 400V & LT

* IR ERT

Ry b7z

NY
o
~i
Ny

3 S SRl Ta
2.1 £330 kwbo-o
General network.

WT B LS hoke Wi, Y 400V =41 4 5 0EH %
BRREL - TE e, —7, ARHERPK & 2 b, HIld 500
KW % A R e AL, X oI dobo—g 2flrc 2ic e}
2 WHIAROMAEEZ LadhiEabiainY, LNeEE s
O AR IC K BENEE Y ZH A TREL Ao TE L,

2.4 WMEEHEOHEX

— B 24 7 b OEEATE SR RIR T E —~RE DR b 65k o
6kV kb ERXRT, 220 20kV & LTHLLATRE R b
2 RY, ERAMFOEMMEICY L AWEERD VERERL D B
b, Chvh, ZIEFROT ESERCVEREZTRAVEED %
bo—o ZHIG X 5CAD, COXSICARB EELEMLL, ¥
X5 WHMOAR] A5vR 2> Th, IELLFHET 3 X 5 alskn
BARFT BT L - TL B,

3. REBVHEELIK

3.1 RFBEVHEERSAXLENEAE

ARV HEEES L E, BHEIES IV oA RA
AT C & 2 afli = 4 8pst R o —Ec, FEEROHENFEHL
Zou T okenic, FERY2ME LVl b0t BiE3
MOBN 2 ZOROEEROFR L UOLEROFR IV AELL
b DTHB,

L7io €, MERVEG=M4gtoB &z, o=
45 o2 FALT, Jovith OFEEL b 3 EHDBHEE IH
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NEREET 2 b, BAFEERENEFER S L CERIERE
TERFEREBERDIES S, BNHSIGIOREZTFAHTHY,
4 1320 Jovodrtdss (B 6 [mggosas BikmR T
RLTWw3) THd, HcksnT

WH : YUS-1Dr =4 4 3R ISR & WE et

VH : RY-1Dr #=# 4 X REEEN & MeyE st

WH Avz &g « TZ-60 USF-D % 6 [IfEE AR

VH L2 s TZ-60 RYF-D J% 6 M E R

DM : HRA B AREE I ZorERA 2 HEERE

FoRER - MR-WV BB IR - B NEERE

TS : TC-42 W 2142105

ZREFEEER,  dobo-o ZRERCL D 240/415V =44 45
KAWL Z-Tr), WHEIUW VHRZ2RZW CT 2MJHLT
w5, WHHIU VHE, HEHBOENES L EENRERE
AT B E i, ThWHILE ALz 2 BT aREERYFLT
w3, &go WH s VH X hEI i vz i, /iR
TZ-60 USF-D J, #%3#%ix TZ-60 RYF-D JBCam i, SE%
BeoB Nk o el EE #ERT 5. o TZ-60 USF-D
T - TZ-60RYF-D i3, % 7% Tiks & v el
I L ALz 2RETHEERHE LT H H, HK-4 BlZ TZ-60
USF-D B b fuz 2% <, BEEEGEORERAEEENE
X UREENRTERT I,

MEK-WV g, TZ-60 USF-D g I 1f TZ-60 RYF-DJg ) b
KLz 30T, BREBNEL L CICREE NIRRT 52,
TC-42 1B a1021w5 I & Y BRD S B LR IR O S5 g
Tha,

A2 SEEHREF K TR, ZRASEROE DR HET 2 T
BHBD,

A
B
C
D

B4 1 z2fobiobo—o LA EEER (6 DK

Pulse totalizing system of spot network (total of 6 circuits).

RITO ZRE - A - HEF

(1) HREHOENEOFHASIIBCcED L,

(2) FerziE, 6[EIEH 1 EROAFEEL T BREET, ©
DEEPIFF DI HECY, REENEHRCPELFL5C
LDBRRVREDRFERY AL TRD,

®IC A2 BREHBE A RICER ST 3 BEIRICDOWTHE~ 3,

4.1 YUS-1Dr =48 4 BXREEEMF 2 BERENEST

B4 2 cii@eRLTw32, YUS-1Dr i, =ity
FERARIRIC B & A RHEENER T 3BT 2 IR el s T
nD, Fitki JIS C 1212-1955 BERSE R KR E b - T
L, ¥ REEE) Lo AR EL, BEE 2suLa ik SEoE
Fr b 5 TS b CICH R I, el L MoEE 2
FALTwaC e Kok, BMICHR D 2E L eBiIErHifEcE 2,

E O (4 2 b 0L LTRT)

WO 240/415 (V)
wOOWw 5@

i 50 (c/fs)
FHAREN 500 (rev/kwh)

ALz BEFEER, HHMCERNEHDO Y s b2 bAav b5y
D23 B L e 8o D BREEE Y HL <~ 5. DIBRE
EEE, toovag BERKEO ToOEBEE v B, FHEREE
FICE VDT B EAD Le~wIERZZ S AL, chick-<T
o ON « OFF 27 wiic Aiua 2 e YTk s Lzd o
T, FERAEKOBRERCR -2 BHEEE IR VE W EY A
LTwn3,

4.2 RY-1Dr f2=48 4 IFXREEES  EDHENET

H4 3ichElERLTWHH, RY-1Dr i3, =45 Y [H
MR & B i EIRE T, SHT 2 BT 2 hTw B,
Ritkid JIS C 1230-1963 BLMAE N BRI i b o TR T
b, JIS w@nbiik A-2 HRTH B HEESCETD
AEHRC X 2 HERRER B L v,

CDFEEDEEDY Fuo K E L, E &Sl X OEHEER S,
Azt YUS-1Dr e HUTtH 572, BEIRNER DK E QLR
DEVEEETH L, ALa REHEEIE, YUS-1Dr B @—n DI
RERERHL T2,

E ok (M4 3k b0rEE LTRT)
WO 240415 (V)
(R N
s 50 (o)
2| gy 500 (rev/kvarh)

X 4.2 YUS-1Dr B
W IIRE!

Type YUS-1Dr precision

watthour meter.

4.3 RY-1Dr BimihE
NG
Type RY-1Dr varhour meter.
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T REH BRI X Y EET 20T, BHEL—EL I A>TWD
5. BRER CT sHHEHR

2w bR bo-o HRICE T BELEZREGHREE & L To L0
e CT 2HE A, E5. LiIcRT & 5 A F0wd1+s56(6
[EliE DB & % BEHERcRT) TH D CHBEET R E
~, CW-40MT Jg—& CT (1,000/5 A~4,000/5A F5EE * AL
T, xOREE CC-15 BAK CT o—&kfil~nL, Thiho
BAREFRICHA L 2BiE c o7l CT ¢gl L, »D, TOHK
CT oZkBI%E TG - BN RG] 4 L ORMEE~ BRI L, i
FR5HNTH 3.

5. 1icsit s YUS-1 Dr jgiisii ik, RY-1 Dr B4eihi
hAdEr, HK-A4 BRAEEEIRE, TCA2W a1a21y7, BIU
MK-WV JZEREBIC DV THEED fuz FEFRCHERL T v

ZHEGHE H—THEh b, TCTEREMEERT S, BLFAK CT
BB (CW-40 MT JB—ik CT+CC—15 e CT 4 3) Kown
THAT 5

5.1 CW-40 MT F4—xk CT

gl 1,000/5 A, 1,500/5 A, 2,000/5 A, 3,000/5A, 4,000/5
A DHi-—Ik, 5K, EREEEAN CT okl s 3 38
€, 15VA, Bgia— CT O—RRIH &6 CT O g%B% B
BIE-C0.5M #& L, REHAR 046 kV, EEFHREE T 40 f5-C
5

oG, #eoddir: v BME T & 2880 Ouhebar)
A
B

C
D

KT 4 —

W-40MTHZ, —kCT (R &)
,000,1,500,2,000
,000,4,000/54

L“'"‘O

CC-15%7. &8KCT

5+5+5+5+5+5/5A
WH | vu .
YUS-1D,#2} | RY-1D,#% /
i i i
T t
— ol e B
1
i DM TS Db R K\X}L
1 HK-45% TCA42% | L —-o MK-WVE
el | I T

B 5.1 R'ij‘:\"ﬂ“j—ﬁ B CT B

CT totalizing system of spot network (total of 6 circuits).

5.2 CW-40MT 3
- CT

Type CW-40MT current

transformer.

B 5.3 CC-15 BamCT
Type CC-15 totalizing cuirent
transformer.

RFEAL, ZWEGEHOLE, MEHMED tfFuL
Lk%&ﬁ%&@%m%%HE%CTa&cha

5.2 CC-15 W& CT

GREME 2, 3, 4, 5B X UGMMT, chiligoa CT
Ty Az K XY F_TopErtACcE e L, EA
$Hx 15 VA, BERE—& CT o—@&fl» b &M CT o gkfi% &
TBETOSM e U, BEBEX 046KV, @RHRIE T 40 %
TH5b,

%ﬁﬁ,@bbmﬁﬁﬁﬁwwﬁﬁﬁmxanng%EML
2~6 [ TEAMTED & SRR E L, ERER oo
BB (TR IR 72 KB L <H 5, LBOMTHE % 2,
3, 4, SHIUOEEFC L ICHIRA S T Ltk Y, 2T UL * {7
75 LEBHC, TR PSERERETE S T LAATE, hOiRT
BA~HEHEE 2 T TH 5,

Y7, —®&CT e CT i+ 2 0-F X, M VA %
P 25 VARBICHIEL, v-F 80 VAZic L 5~k CT o
M LEML T2,

5.3 AR CTH#EBORERNRERE

(1) #picid—® CT & & CT &b 7ofkigc 0.5 M
WEMRT 2,

(2) —&CT iz, HHMBO tffoLsy Kk 34 ==L 217
> T D D CHEREIFIL A E v,

(3) AWCTE, WS %HhroTwa0T2, 3, 4, 5%
FuehgEclagciflcE s,

(4) &R CT &, ARERD Fuisuz KL D EEZY L % Bhil-
T 27 DR FT R o TV D DT, H—AlE2ET 5,

v T E-LF

6. & F+ T

DHBEED Evicd KBTS 400V HHEOWRREEIDHIEL
o Fi, dwbo—2 HRICOWT S FE N THIE - M - Fhi
BED LN TR TS 24, ChbOREICH-T, MK, B
HEBGIAOHBEEBEO GBIy LB ALY T, EBEERENT
2 X LT 3 B ORCEEENIC I T  EHRSEER R IKIE T 20 T,
MHCHBER LAY DTH Y, SR O REEORKEIY
Fxnzs,

A A M P I T N S L P L Pl P P P L P P L N I NSNS NN

RO Z P - B - PO
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e,

S |
Hoh e Ly
S = M | [ } _____ H.Y
H b | o T B | 1 l
FRE A—A EE BB .
T R hn L) & TP
LV HV
| |
| e

(b) &~ ps
2. 1 y—b L AR O BRI o Lk

Comparison of mechanical force in sheet winding with
rectanguler wire winding.

2.2 WENBE: RZEIER & AR IBEL 2SR & O ZRINR) Ll
Comparison between space utilization of sealed pole transformer
and conventional pole transformer.

2. 4 CHBEHBE: RZEFERR & HERIBE: L2 R LLi
(M6 kV 50kVA)
Comparison of sealed pole transformer and conventional
pole transformer.

ST DFCTH FIZEERE « AUTI

RAXBIES AR TnS, COEBILEALEETHD D,
BRMBKEL A D LEEE 3L DI OLEEHhEIC L & D,
G DRI FE LT, BREMICE a1 ¥ 9T 3 s
FBET D, —F v-b BT, vt BEHAT WSS L VETEL
KFTBTLiIcXY, o Kb 2 ERAPEERBZOFENTH /&
CHTLHBTEL, ChLDBERER2. 1 ICRT. TOE -t
BRCR, R OBIIC Y 24 D 2D D 311 RREEIE NG
L, DEERT 2 C L ATREC R B0 % 20 Bk o sic
BoeTh, v-b BRI TN TR IS BORBAPFI LTV S,

2.3 P9 TLLEES B=HHTES

T%mmi{tﬁ);@trmohzﬁﬂiﬁ ET SRR, FEEHwbRh

Tmt5waﬂmﬂb02ﬂ BT HIERR, X LI 8wS ALY
[EER~ LB 0055, M HBOELL & bic, ZEHBHH
THIEMHAESA Y CACHZERAGAALNE X5 Kok, C
N, ZEERONELE WS LD i LA BB ORI A
T\,

2.4 EBHWELEES

HIEROWER DR D &, POZERE L UGS ET 2, &
R, AzSub ECEH I TR R BREOZEIC L DK
E2ZH T 3. WHOBAMEEREOMM TR, 72 BB LA
WkS 52 ORI & EM 28-2 ZEIIICEL TR, CozZ2l] 2
=2 BB L, -2 BIRZLERPHICHEE Uihg L 3,
KIEARPNBEDTRETH 5. R 2. 2 1%, HESEOLIERE & HEHEE:

IR 282 OFLRAEEF LD D TH 5, F2. 4,
2. 1~2. 3EICEE L7 /ML DFEG M T Y AI I TBETE £ | 25
e, (EROEERONBERCH B, Fuvud T, EIFEIYHE
DEFCRY DT T b eDEH»OEE XA niligEt o Tn
Do HHEBE: LEERA TR T 25 %, ~iET 16~25 % /MBI ©
HBo TOEERTCRNELDOFESELEDOE D,

(1) -2 kSRS & L, MEOZLIC X 3 g olE
- B 72 1T 5 7 d1toss T B, T DR H{L
Abalihs,

(2) Jovod PBE L 2 SERHBHO L L CHY 2 2 250 fE T
H3,
A E B T EROLTEO LR WL LTw 3, MolEE
CONETET 5 d1P056 MG RIERM RV RAB AR TH B, <
DROFBIAMET TR T 2720, il L5 70~90 deg 1Y T 2 25
% 3000 EHERHL T3, CORBG, FERE, 30°ClsnT
LAMEFGERICS 2 &, 150 9 AR C 4 BRI _E0BER % 8
A 1E, 84[< Vg Lfciiv‘%VC'}rﬁﬁi LTwn3,

3. RERERNEREAEES

RGO NERBO—B3 : LT, K -ZERON SR
HHNTW D, BRI hwbpot BEEREHAFE XN TR, 28
FERR & A REMRAUSEE % — k(b U TR LT 2 FHKH 5, ©
DF ALk CSP M & LT vy-A kL, #5E~%8,000
BOMAERED B 245 L L 2 3% v, CSP &St

(1) ZEHEFBATHRERAO ZIREIL « 5%

(2) BB —ZAl caF

(3) EBEREAD ruz2
L LT 335, C OIS CIIZ RS Y ik U o — Rkl
21wF B2V, 7L FEMET 5 I 0BBE TN, HEKA
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o,

4. 4 HUFHEEZRZEIERAERE K 4.5 EERINGE A BRREE 4.6 24 i T Z M & B 4. 7 Hh REEESERR
T o Semi-buried transformer. GOKVA+10kVA i
Low voltage bushing for buried Buried transformer. Pad mounted transformer.
transformer.
(c) 72 B E O FREEWACE AZEERTH 5o HiL L‘f‘&ﬁ@%ﬁ\

YIRS T IR T D858, -2 A ¥ RIEHS 05 S fiiEic
5o -2 ORI EFHMIC LY MABVE L BRGE L TH L L)
0, SRERICR B EnE M A, BEEE 2-vofity ke T 5 Ok
WMFEFRML TV B,

(d)  {RAEEE

HFP RO I B Bk & AL RIS W~ C &, r—J DRI
2R=2 BB DT, FEHE AT 2ONFHNTH D T L A E D
b, (SR R R 7o b DB E v BRI & LT, Ko
WS & AR R — P Ea—X TIRRIL e W TERB vz
wR B EBH Y, LR CIUEERE LT 5,

4. 5 1%, BEEBCHEA D 0o E G Lot T
NEERRDOFITH B,

4.2 FHTEER

PSESRO—H % HIE L ICHI S C & X b, H T HEege ERS i
WA D 7T BB O MR A: - R f‘ﬂ W+ dc B TESL,
AEHTF RS, CILL DB AN L DT, FRERGEMICY

e iR X N2, R4 6B FEERo—HTtH b,

4.3 HIERELEES Sy Feo > MEESR)

HrP LR i, ZRREIE I~ T, 2R D O 3zt Bk
5, CO 32 EERNFE LD 0, REBEOEEMIRE Y
iik?%@ké%A@,&&®AML«ﬁﬁf5Ctﬁ*ib%
3o Rolfevuh BERE, SRR L 2R E—20 7-2 I

(1) MHBHOBUEI 2w LATBIK - BlaTH BT &,

(2) MEZERCL, A hwieToahhwiiikeTdsc
&o

(3) #EBTHDLCL L,
AEERETILENEDD, R4 7T Z2z0—HTdHd

5t v v

FARHEIEDRIK - BRI PR, Hrp R 7 &
DI & bﬁjfﬁéiwﬁrtma i onwTEHE LTE Lz, C
o OEEMNDE L E 2B CH 0, HhEc d LR
D LNDOBH B,

CD) S AREEEOERIC 2wy LEFH L WBDLEER L, ##
FiLEcE 5 L 5B NER OIS, R ON L b v
Lo T3

5t % X W

(1) 36, No. 4, 10 (2 37)

(2) AU : Z3EE, 35, No. 11, 29 (1 36)

(3) JI. H. NEHER : The Temperature Rise of Buried Cables
and Pipes, AIEE, 68, 8 (1949)

(4) N. R Schultze : Underground Distribution Thermal Tests
in the PHOENIX AREA, IEEE, paper No. 31, 66-392.
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oA O BT FHZEIERR « Ry
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F22 ZHEEERMEE LR

Performance characteristics of Mitsubishi distribution valve lightning arresters.

- SR R ST IE ) 53 % I w o E
T . SERRTEIT (el e kv cr;srt lri‘ﬁ‘ ! kV crest BT Bow B R
RS A v i B 5 T
¢ kV Bl 100 % 0.5 s 1,500 A 2,500 A 5,000 A wHOE oW | RABH
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duration surge.
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High Current Interruption Phenomena in Vacuum Interrupters

Central Research Laboratory

Toshio ITO » Toshimoto OHKURA

Various phenomena observed in breaking up high current by vacuum interrupters have been studied and given physical explanation

for them, As a result of experiments, it has been found that the interrupting capacity increases with the increase in the diameter of

contacts and also with the application of magnetic flux in parallel with the direction of arc, thus the consumption of contacts being

restrained to the limit,

These phonomena can be explained clearly through the analysis of the extinction process of metallic vapor produced together with

the arc and also of magnetism driving effect of longitudi‘nal magnetic flux.
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Interaction between arc and magnetic flux.
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Interaction between arc and magnetic flux.
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Damage coefficients of Si diodes.
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Introduction rates of recombination centers in
gamma-or electron-irradiated Si diodes.
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Gamma ray induced changes in voltage-current
characteristics of Si diode.
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Application of COBOL to Reprogramming

Kamakura Works

Masaru SUDO - Katsuomi UOTA - Tomoko SAITO

Reprogramming poses an important problem in replacing a model of computer with another model because of the labor for rewriting

programs and of the time required for processing them. To reduce the reprogramming labor, a translator, named TRANSBOL, has

been developed as a tool for automatizing the reprogramming process.

It works on MELCOM-1530, translating the source programs

written in MELCOM-1530 STA into MELCOM-3100 MACRO-CODER.
TRANSBOL itself is written in COBOL and has proved, through the processing on rewriting compilers, that COBOL is of use for

such applications as well.
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Oil cooler.
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Cooler performance.
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Characteristics of oil pump.
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Blower construction.
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(U-V)/ (u-v;) 0.00884 Q
(U=V)/(ugy-v,)  0.00883 Q
(U-V)/(up=vy) 0.0229 0
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Electric field distribution on the cathode surface.
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Potential distribution on the beam edge in electron gun.
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Cathode emission current density.
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Construction of helix.
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Variation of magnetic field parameter vs. period.
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Moving parts of beam test tube.
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Comparison between measured value and calculated
value of beam radius.

~ 1000} = 20
e | E
i 12
i) D15
# 1l
i &
500 10
5
LA s V=100V
ok 0 { ‘v’ L )r -

0 5 10 15
T=F v —DELEOE(mm)

6 3 ji% K&y Y
Influence of magnetic mirror.
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Power output vs. power input characteristics.
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UDC 621. 316. 57. 064, 242
krd A o —N S \ =
FEPRRIRESHKE T AL » B 25

woOfE OB H o 8 pE
New Intermediate Capacity SFs Gas Circuit Breakers
Itami Works Tsunero USHIO » Toshio TANABE

Sy gas circuit breakers of intermediate capacities have been completed recently. They operate on, what is called, Puffer system in
which a flow of arc-suppressing gas is produced with a piston that starts moving as soon as the contacts are opened. They are simple
in construction, and yet have very high interrupting perfomance, which has successfully met severe conditions of systems and environ-
ment of installation, answering also practicability in the service. Following the marked development of a series of large capacity

gas circuit breakers, the completion of these intermediate capacity units has drawn been attention of the circles to the SF; gas circuit

breakers.
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Oscillogram of short circuit interruption test.
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Leading current interruption test.
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States of contacts after short circuit tests.
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Example ot restriking voltage wave form.

Transformer exciting current interruption test,
ne Ry o . 2 B L = iz
MERE | LB gy g MEE) gy w0 o
E #
60 4 [¢] 12 1.35 L« Witz % &
75 14 0 18 135 | EALEbIC 6
[iizepevgi ke
73 200~800 co 6 1.4 Les

E Lo WiOmETESRE, RERERSTICY T 5ERCER
R4S WAL« M

Step out interruption test.
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Interruption test of fault current in short distance line.
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20 0 16.3 0 % 36.5 o 1 e 12 3.35
’g]“ 0 100 16.3 0 9% 3.5 ’ ’ K 3.25
) 0 16.3 0 9% 36.5 L 3.2 L1z L 0.32 13 3.45
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