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Abstracts

Mitsubishi Denki Giho : Vol. 57, No. 7, pp. 19~22 (1983)

The Trend Toward Digital AC Machine-Tool Spindle
Inverters

by Masamoto Mizuno, Mahito Unno, Shoichi Sakazaki
& Takahiro Hayashida

Variable motor-speed control was long the preserve of analog con-
trollers, but the trend in recent years has been toward the adoption
of microprocessors to allow direct digital control. Based on years of
experience in the machine-tool field and state-of-the-art technology
for 16-bit microprocessors and power electronics, Mitsubishi Electric
has developed a direct digital control AC spindle inverter. This novel
inverter features highly sophisticated control and reduced size, and
requires far fewer adjustments, providing greatly improved cost/
performance.

Mitsubishi Denki Giho: Vol. 57, No. 7, pp. 1~5 (1983)

The Application of a Three-Phase AC Drive System
to Rolling Stock

by Kazunori lgura, Atsushi Kaga, Yoshitaka Ono, Hideo Obi
& Noriaki Nakamoto

The use of three-phase AC drive technology in railcars fed by
inverters constitutes a system that successfully exploits the special
characteristics of this method of control, and is being widely adopted
for rolling stock throughout the world. The article introduces the
special considerations affecting its application to railcar propulsion
and the control system used. It goes on to introduce the simulation
techniques used for design support and the performance-testing
facilities. The article also covers the history of the development of
Mitsubishi Electric’s three-phase AC drive system and describes
newly developed inverter equipment for 750 and 1,500VDC.

Mitsubishi Denki Giho : Vol. 57, No. 7, pp. 23~26 (1983)
An AC Servo System

by Hidehiko Sugimoto, Hiroshi Matsumoto & Torao Takeshita

Mitsubishi Electric has developed an AG servo system for numerical
control and mechatronic applications aimed at maintenance-free
operation and high reliability. This system includes a three-phase
synchronous motor with a permanent-magnet rotor. Starting with
five models of 0.4~ 2.8kW, Mitsubishi Electric is now developing
AG servo systems for both small- and large-capacity applications.
Their servo performance is a considerable improvement over DC
servomotors. The article discusses the principles, performance, char-
acteristics, and applications of the AC servo system.

Mitsubishi Denki Giho : Vol. 57, No. 7, pp. 6~9 (1983)

A General-Use DDC System for Variable-Speed Control
of Motors

by Toshiyuki Iwanaga, Katsutaka Tsuboi, Hiromichi Komiya, Hiroyuki Masuda
& Kihachi Arai

The rapid increase in the range of applications for direct digital
control (DDC) in recent years is now extending to the area of
variable motor-speed control. There are many potential advantages
to be gained from the introduction of DDC, and Mitsubishi Electric
has therefore developed and marketed a general-purpose DDC
system specifically to achieve both standardization of the hardware
used for different models and total control, including relay sequenc-
ing and monitoring. The article gives an overview of the DDC sys-
tem along with an example of the system’s application to inverter
current control using a clipper.

Mitsubishi Denki Giho : Vol. 57, No. 7, pp. 27~30 (1983)
A New Versatile Inverter

by Katsuhiko Chonan, Hideaki Tada, Masayuki Katto, Toru Miyajima
& Masakatsu Daijo

The demand for savings in energy and manpower and for increased
automation has led to a growing and ever more diversified market
for versatile inverters. Demand is now tending to polarize into two
main areas of application: one for power-saving pumps and blowers,
and the other for general-use machines. Each type of application
calls for optimum control functions and improved motor-drive char-
acteristics. The article includes brief descriptions of the FREQROL-
K and FREQROL-F2 series of inverters developed for specific
applications and the corresponding running characteristics of the
motors,

Mitsubishi Denki Giho : Vol. 57, No. 7. pp. 10~14 (1983)

A Transistor VVVF Systems for the Auxiliary Drives
of Mills and Processing Lines

by Sadanari Yano, Yukio Todoroki, Yoshio Nishi, Masahiro Shigenobu
& Yasuhiro Hara

Recent significant increases in the large-current, high-voltage rat-
ings of power transistors mean that they can now be used for medium-
capacity inverters. Mitsubishi Electric has completed a series of
novel VVVF (variable-voltage, variable-frequency) systems. These
can be used as variable-speed AG power supplies for mill auxiliary
lines, with the DC line voltage distributed to multiple transistor
inverters. Descriptions are given of the operating principle, system
configuration, and running characteristics of the transistor VVVF
system.

Mitsubishi Denki Giho : Vol. 57, No. 7, pp. 31~34 (1983)

An Inverter-Driven Medium-Size Induction Motor
for Pumps and Fans

by Hidetoshi Teruyama & Kunio Mori

The article deals with an innovative Mitsubishi medium-capacity
motor for inverter-driven pumps and fans. The motor features the
adoption of aluminum alloy, with its higher heat conductivity, to
replace conventional cast iron, exploiting the improved cooling effect
to achieve a compact, lightweight design. Other features include a
new insulation system, based on a special epoxy resin, with integrally
molded coils, cores, and frames for increased sturdyness, thus reduc-
ing the vibration and noise caused by harmonics in the inverter-
source waveform.

Mitsubishi Denki Giho: Vol. 57, No. 7, pp. 15~18 (1983)

The Performance and Application of a Multiphase Thyristor
Motor with a DC Link for Metal-Rolling Miils

by Takeaki Asaeda, Toshiaki Matsuura, Yoshiharu Tominaga,
Yasuhiko Hosokawa & Masaharu Udaka

Recent demand for reduced power consumption, higher perfor-
mance, and greater freedom from maintenance requirements has
stimulated the replacement of DG motors by AC motors in metal-
rolling mills. A multiphase thyristor motor with a DG link has been
developed. Embodying recent advanced power-electronics technol-
ogy, it is suited to large-capacity applications. This new motor fea-
tures performance greatly superior to conventional DC motors, The
article gives a brief description of the thyristor motor, its perfor-
mance, and applications.
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Abstracts

Mitsubishi Denki Giho : Vol. 57, No. 7, pp. 51~55 (1983)

Computer-Aided Overall Test Equipment for Use
on Existing Standard Electric Trains

by Shigeo Anno, Hiroyuki Kobayashi, Ryuichi Honda, Naruyoshi Nagai
& Seiji Miyakawa

Mitsubishi Electric delivered inspection equipment for a car shed
recently built by Kinki Nippon Railway Co. near its Osaka Line
Goido Station to handle the increased numbers of railcars needed to
meet expanded transport-capacity demand. Using the Mitsubishi
MELCOM 350 Model A2100 industrial computer, the test equip-
ment allows efficient final inspection of electric trains after dis-
assembly and reassembly. Data processing is handled by a MELCOM
70 Model 60 small business computer. The description of this equip-
ment in the article is oriented to those involved in railcar inspection.

Mitsubishi Denki Giho : Vol. 57, No. 7, pp. 35~38 (1983)
A Simulator for Variable-Speed Apparatus

by Kimito Yanagisawa, Takayuki Kamakura & Masakatsu Daijo

This simulator contributes to the development of inverters and
induction motors by simulating inverter output waveforms to iden-
tify the optimum ones. The proposed waveform data is first stored,
ofi-line, on the disks of a MELCOM 70 Model 60 minicomputer and
then read, on-line, at high speed. The data is output via an interface
to the MOS-FET drive unit used to drive the motor. For verifica-
tion, the simulator can output the voltage waveform and Fourier
analysis data to a plotter. The article also discusses applications of
the simulator.

Mitsubishi Denki Giho : Vol. 57, No. 7, pp. 56~60 (1983)

Special-Purpose Terminal Equipment Used Over the
Telepnone Network

by Shigeru Okamura, Toshihiko Nishimura, Nobuyoshi Hayashi
& Ichiro Tanabe

Accompanying a series of measures to liberalize the use of lines con-
trolled by the Nippon Telegraph and Telephone Public Corpora-
tion, there is an increasing demand for communications terminal
equipment using the telephone nctwork. This terminal equipment
tends to be special purpose, rather than a combination of general-
purpose units. The article introduces two systems: the MELFLEX
102, 302 compact, low-cost, automatic alarm and calling systems
consisting of a microprocessor, network control unit (NCU),
frequency-shift keying MODEM, and data-processing terminal
equipment (DTE), and the MELPHONE 8 remote voice and alam
equipment consisting of an NCU, speech synthesizer with adaptive
differential PCM, and built-in DTE.

Mitsubishi Denki Giho: Vol. 57, No. 7, pp. 41~45 (1983)

A Centralized Water-Supply Management System
for the Higashiura Branch Area

by Nozomu Miura, Toshiharu Jojima & Kenji Makimoto

The recent growing demand for water supplies and high produc-
tivity in agriculture calls for the efficient utilization of water, an
optimized water supply, protection from natural calamities, and a
management system that offers manpower economies. Mitsubishi
Electric has developed, for the Higashiura Branch Area of Aichi
Prefecture, a new centralized water-supply management system
providing both the data-transmission functions of MELFLEX remote
supervisory-control equipment and the direct digital-control func-
tions of MACTUS process controllers. The article discusses the new
management system briefly.

Mitsubishi Denki Giho: Vol. 57, No. 7, pp. 61~66 (1983)

A Current-Limiting Power Fuse for 20kV Class
Electric-Power Distribution and Receiving Systems

by Takehiko Fujita, Hiroyuki Fudo, Mitsuo Akisada
& Kazuhiro Yokouchi

Power distribution at 22 and 33kV is rapidly increasing. Gompara-~
tively small-capacity consumers connected directly to the distribu-
tion line therefore represent a large potential demand for Series PF
and LBS power-receiving systems with main protection equipment
consisting of current-limiting fuses and load-break switches. The
current-limiting fuse plays a key role in protection equipment that
must offer compact, high-performance power-receiving panels at
low cost. In cooperation with The Kansai Electric Power Co., Ltd.,
Mitsubishi Electric has developed a new power fuse featuring a
dramatic one-third reduction in size and weight for a fuse that melts
in 100 seconds under the minimum breaking current.

Mitsubishi Denki Giho : Vol. 57, No. 7, pp. 46~50 (1983)

Active Control Systems to Reduce Highway-Bridge
Vibration

by Shotaro Fujino, Yasushi Maruyama, Nobuo Kamei, Yoshiro Furuishi
& Masao Tomisawa

To protect buildings near highway bridges from vibration hazards,
Mitsubishi Electric has developed an active control system that
reduces highway-bridge vibration. This system improves the dynamic
characteristics of the bridge from both the electrical and mechanical
standpoints. The control device is installed within the bridge and
supplies vibration-damping energy. The article describes the history
of the development, basic theory, on-site instrumentation for vi-
bration, and control testing using a prototype of the active control
system.
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EFEERERET. CO - TR, v-rvY THA b BRER
ABfrbi 3,
(5) “DIAGNOSIS*®
IR REDOETRD 2 \» i Bz
79 E-F TH 5,

Ny

EfFoETLZ E, HixOHTRH

B 3. avstuzr Az

7(473)



;& 2. y-roy R
= . WR7ery 74 928 XF v 7

T TR AR T v F T4 ex16 AF v 7
A O 224 g,
V¥ V-R Y2 AN 324
H 71 (0) 224 g,
VEFLLV—-Z Y2l 32 &

AW P2y M, LM) 128432 4
% 4 = (T, HT) 32416 4
h v v 2 (C, HC) 747 B
BB 2 & (DP) 16 R
Ik & # & (DP) 16 4

& o LD, LDI, AND, ANI, ANS, OR, ORI, ORS,
OUT, RST, NOP, END, EI, DI

42 v—b YL yTYY

-Tutusdyva it “SEQUENCER WRITE” £—f CE&RAA
% u~ruadindss % LIFFOBRLETT S, TD va7s TR,
AR 9282557 D y—ro430556 2 BERD T L B TEL, HicH
122 WEEHIEHT 2 BACREHCEZET 2588 5 5 2 B,
LR D vy BRABZARBL T 5, FHRAZCE

£x 16 2553 O v—ru2Iodss P HBERLC LATE

TE 1uA-2 L EFI1240 200 CHEBR L, HIEREEEE 124D 5
Yo b HRCHERT 5, 2 # o CPU BERI N5 Hu31d BMEIC
IGCTREIZHHEL T ) BEHEE fToTn 2, 3 FONHH
TR (DPH) & 5—t7u3 (GPV)IE, %~ Jui-s (CNV),
295 A 1 (CLIP 1), 2y, 52 (CLIP 2) (c3fisid %o ArARTIHRER
O L HC REERHAZ (DSD) 22 2mu b ¥4, PLG 55D AL
2 EFCEERM 2 fTo T3, YL—HAR, 524 HOAT
L8 HDHNIITHKRLCTwE, D vass i 7rod X OHIE
BIBICRETD 5 7 NwDdp UL~ ZUHIER U RERNCRET
H5%,

B 5. iz vxss D% 7¥os BIEEFRT. CPU 01, £=a,
v-roY RUERE Jvbo-5 & LTEWEL, #o3yus BRI 10 ms ¢
$5. CPU 1 B& Jvho-s, [1vi-z HIKMESFENRE, Mk
B EEE £ D, BH Jv bo—5 1% 0.85 ms @ o3 os B CliE
T 5,

T BEEEIEE T 5 BE, BRI 5 EHEED AR,
CPU 0 ;b5 2 b2 FE B 2 BREolin 35 ¢ & T

Bo COBARG yobozy CREEH, WALHTE

T5 LT BWAS F0556 HB~ 5903 T 5o v |EEEER: 2000KVA
R 2 ooy OHERIRT, 1L ORER YL, CPU(CPU 0) = omy TA>7%2 cup 1

Jusoa A EPREIER O T B AM A R T v-r01 2086 ——smusey [ N I | oy

X33 AHAICHE, € OEAICESE 33 ho-5 & Of CP’_“PTcl/L % m w2

COMBORZICAMENG bOK, &x 32 AL RS — 3 oot

TWnbo RwdrATY, a2 R pvvs icid, (FERIER j — —— |JE_ N

CERENBHIECE LT, CPU FERARE Vel &1 S i e A »

BHOM, T, O) & RHFT 5 (LM, HT, HO) g = L«/Eﬂ

ERBL T3, DP i, SHER L REETFICH 5 + T—- 7

HTd 5, i, DPEFICL L T 16 H28FE i \t@ B

AR LiIc, ONEXEITERL, BCHERHD cn RIORYI 1200kW

BN, T 5 BEE AT TSR CHIERE & Y = S’? 6P

RIEREFRE N . &

Y—TuI0I546 1, bW 3 Jods59ILavbo~-3 & F]
B, POL (Problem Oriented Language) Cilak+ 5%,
% 2. [k POL o —E% R T v~y © a19 BWE

® 4. UL DDCHEBRS (6 HBHE 1oi-2)

i, CPU R~ k@ Jodsvdntvaiare pbEL bR I
5 018 OHRERMERTT byt E B, '
43 arra-3>

Jvho-3 Wik, BHE, BHAED L¥av-a 2D,
CHHICHEET 2 sutil-4 Yzws, AEBEERET
BT s, chboEl, EfmcEsyiElc k-
TEFT 225 ML b ORBH =-JL *BHT s e
TEITTED, Yoyod BE, BECS T THERE
ABEBBC X VERET B, ¥, Jvbo-5 BECBE
AR A51-2 1%, “CONSTANT WRITE” £-p ¥
LA LOFKET 22, BEPICEETLC LB TE L, i

5 @ A f
EEPETZSEAEB U DDC uxsa ¥ 2Ywl i & B

CPUO CPU 1

ol

R
o

gt

Ny—

Wa FmT W

¥ 1vi-2 CBRALESE L ) BT TENT 5,
B4 iR d X s, EREE 404-F EHE 6 858

8(474)

-7 b [emem | CLIP 1
T-5 RS T ['f'—rrﬁl
g CLIP 2
Sl OVR lfr'—wﬁl““
OCR
H A/DZTIRIE S H
D/AZTIBIES
B 5 %l 7o B
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|BETR| WEHTED, COBMEDOTR L0, % 7FLR & LTH-FL

INT s .
25=TL & 722 THES H1U2s T3 HUESHEEL bits,
sl | 125 Bl v O 20-50— #E 6. KFRF. CPU 0 @ F0554
| * BE 50554, v h0—5 O 10 ms OEGALAE, 17 ® 01s DOE
FA—F S~ .
i " INT AHLTR LR E D € & A bh B, v-roiaro ICRE 2 ERA

1 [ f
2] | ] B3

K LT a1930054 2B TE2ADD 255 2T TEDHTH S,
— @ — |

RET RET C DIEHAPITE, CPU 0 % 224, CPU 1% au-J & LTHEIEL,
CPU 01 CPU 1 o& 48Y % 7ot TE D,

7. 0B AD JEY29TS BT . CPU 0 iTik 256~260K i,

® 6. 20-Fp—t 736~768K FHHiic CPU 1 o RAM Z 18 ROM (csifind 2 FHahais|

I —Fu bk, B 212 BWEFT5 TR AL, v-yuifuvaivuzr

5% 170#5‘—J

(a) CPUO (b) CPU1

7T —— DY THND, 7rua DUk, HOLD {FHic X b HEHICTT S,
992K .'"“Z} RO 7 VAP LARICHT B I51AY71 8, FREAIE S 5 CPU 10k
b1 | Py 1 ROMY FLa FBEL, 7oea REIOMIMER T3,
736K ’ ’ (HOLDR$) YR O—Fle L, BEWLL 490050 RO 1ui-5 HIIH
te BomAMER 8. 5T, MOXS5ic, 584 DDC fiifgic X b,
260 , ’ CPU 1 RAM7 FL 2 BECHOTHBBETEE XN TS L kD,
(HOLD=&#)
Do 6. & T U
S O ZEHEFIFLR DDC 2 0 5 & —BAPIIC 210 Tk~
Ay ide %20 DDC DHMO—o1, FHEEECPU 2FiV5 £ & Ic X b #5SA
BaEo L, vags OEEELERMOMEERLC L CH D, I
RAM 7 kL2 MHIEALSI 35 ik, X hiE#Eo CPU #flvwsc 2icky, &

CPUO CPU1

. I vt CHEEBED vazs bATEETH B,
7. AEUDwT

Bfe, EEBEALEEO DDCIEAER L 205 525, HLw
TSR ObASE, BTBWHSEEOLAL SR 2 X &, 1-9- ©
BORIC 2wy L7 X b iEtabotill o ars OERE BIEL 2.

T F X W

(1) FFFEs c BUEBEO s a0« Aot i, BXEL
SR IZEAIF Y& ER), SPC-81-51 (W 56)

(2) FPHEs  BEEHIEA T DDC #Eo—fmm, B
LTSRSk, SPC-82-39 (IE57)

(a) EEhEILER

(b) BWEEE® (1AL2E-1) (c) BEmE PWMe-)
X 8. iz #2054

IR ATZSERIEH ST DDC 2o + ik « FEIF « ANED - JEHT » W1 9 (475)



% £
SR B S XYV VFEEE

REHEBE W EFBE W

Lo A &% &

PRI 5o BB o5 KBV T, MY b iRSHEoBlAe b
THAL~D = B, BEFNARFER~ORFEWEMM L L
T, #3531 BRENCHE D » T -2 A EHEIRIBERA
(Pulse Amplitude Modulation : PAM) 53 1Y 281vi-2 2RE b
AvbhnTa i,

SRR T O BB AR I X D, fo-tsuTrs BETHL,
% O B THFEEEEE & i 210705 BERER AR W IEA L O
B\ ALz 5253 (Pulse Width Modulation : PWM) A= +5up2
auA-2 K, F0ta51v D ALA- 0~ & E, NEE 1oi-2 TR
CEWTHELSFEHINDE X5 KR ko NEE 1ui-2 DER L
Edic, Ao-tsuvyzz OKEHL, RUEELHESR, BHETH
FRBRIE A~ OB AT HEIC Ao 7o —7, ROUSGIEEINIC B »
T b EFHEE A OFIE RSB I N TE e TROFHFRLELT
Psusaa X PWM 1oi-2 % S8 510 AT hE, —#ED
RS b, B O PWM (-2 c—{ERET 3 EHALE X
TuR-2 RT3 C LR TE, FERICHSTEEHMONERSE
IR-A FRBC EHBTE D,

C T CRSMERIEREESR tovoaatui-a DEHE v)-X
2T B,

2. BEREEAXPWMAL v -4

TR D 21 wFu) EEL AT 5 Ao—-tsvdza ORAERLic kY, il
HEOR W fuf-a 2BHAT 2 C L 28TE, 3uA2F RBEHEES
K PWM fof—z 2 EHET L2 R TE D, RVL I Ao-t50922
E 1Yz L OHEE RT,
2.1 PWMA yoimé
FEETR L TEERERES 254, RENCERARRE L
L CEOREXGET 2, —F, BEBEHRL—ECHES, »2
Vo IR TEEREEY 75 e dic, B F) 28k
% ERRC, 1uA-2 HITERE (V) % dHlf3 5 c 2 BRBHEIC AR 5,
W VIF BXEE—Ec ks X5 chilild 5,

K 1. = PWM 1ui-2 OFRER% R, K(a)ik 21w5 Su

® L 2fu5ud RTOHE

2 . R RY— hFYTRER

|= I T~ wf

@ " W RO v o —Xic k5 REGH ASO IR T~ — X

FYRALEE L gusy S200A/s) BEE L

FIREERE | mmsy (S200V/ks) W L

24 v F v FRBHE BEHz LT ¥ kHz BT

HBEERFER R O EE

=]
svI Sw
i

Vuy Vvw

| ﬁﬁ
L

i ARSI,

(b) PWM gz

o LIANODDL o

AL ANn N
Vo [0 R

1nnnnnn

0
(a) ZH 1uA-2

s, e MMMNAonnr

s, AL O

se U1Mnnan V‘"UHLHUUUUUUI
(d) REEE

(e¢) Auz

Voo B AR e B 1ANNANAANAANAARANAS
6 kAR Ak ANk
Vo g et DR ARty o
i
Viro WA trpryprgpa e BN g Mg bbby
(e) HEBEE (f) HEHER
R 1. =8 PWM 1o8-2

~Sy TR T 5 2 PWM g2 #7RLTe D, K(b) EES
WL 25 o R T 5 A0 PWM HIEESERE R LTV 3,
B EFEOKI ED LAY BHEL, F(c) DX 5 217
Sy, Sv, Sw » ON-OFF o2 ET 5, A (V) MicEzRL
7z 24wF Sx, Sy, Sz ZIE (P) IR L %2 21 wF Su, Sv, Sw
DENENOEBWEE %%, [(d) ik PWM 1u4-2 DFFEERE
#RL, E(e)BHEEZRT. cD X5 I PWM1ui-2 oA
BER, ESHORE IS T AVABREFHINEZ ALaFle s,
-2 BMAHEBECE L Tth, FFEAEEEZE LLE, -2
D|N AvE—doz KX D FRIC R Y, ERERICED<, fui-a A
NERERTEHARCECTELL, K oERE%RZ, O
X5k PWM tui—a CBWTHE, EBFHED L\ EBAEICLD
HWHERE (V) LB (F) 2Harchi#isc el cisde e d
I, HIEFEOHIHZFRRICTS C LR TE S,

Hic PWM (-2 EEEOHISERE L, TERIICE ik TE Rl
*BFLTED, BRA-ARCERTE 2NHAEL 2HF>EDbETY
3o & 2. 1€ PWM fui—2 & PAM 102 D% RT,

2.2 EREEBEHFRXPWM A 2 i—g

W 5 bHE kW KR SSROFHR L EE L CHlEL, IR
UEEREE T OERE @ HlEASER dh s 5@ s1o L LT,
Fu-73 T Eie—DOEMERF A L EAERIC, #HD PWM 1y
A2 EEERE L R EHEIE R PWM (o A—2 3B 2 AR &,
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HIEHEO B X O fh biR#E A vags EEL Do

B 2. wfkr LB & 1< wEEREFENZERPAM 1ui-2
& EHAIE R PWM 11 5-a ORISR R, BiftEhC
BOTE, & 1oi-2 2MEx OBEIHECE T C, B\ iCisrOm
ETERET2CEMTES, FMBrD 1ui-a 1, 38R fa—v
KO, EERFRRHCED 2 AREE T, vass BiRCES
o T IvA-2 REDEE 2D C L5 TE 3,

% 2. PAM A3 e PWM Hzoo Ml

PWM

(L) R e

Hisspotla 2

v iRkl EN
R T v
ALy F X .
FE 1% i
W IRHEERIZ ¥ s [t
Tk [H 3 i
AC QA N—% AZEDC A N—% AC @
!
H
i
TBIE R @
(a) WREETZEHX
—ED
AC oy TERC L ()
]
|
i (™)
—EHIH ,
i
[ ’
i |
A
A IN—F ¢ @
i
H
1

JE} 82 4y
gja,%
(b) WHEAHN
M2 m % W

FREBFER oou2a VVVE 3558 « 405 « 36 - 75 - 512 « 5

3. KR CfEH

3.1 & §

Z# Ao-bsuvasesa—u (B 3.) R EF L EHALE AN PWM 1
A= TH BT, PERD Y22 10/-2 IKHNKRD & 5 2R :
BHoTnb,

(1) % 28-2

Juf-z EROLEILICE Y, VVVFEED 50 5~FHENRE AR
b, INEBOME-TIZ 1+a-ton WEEBNARTEEL A D, 1-
Fo CET 28 282 OBR WA T LR TEL, R4 LED
NEE AT,

(2) rmsld:, S

IEFEEE S RE L 2o Y, EEBSHEROKNERZRAC LY, i
e, EEIEE L A%, ERENE D A AV ERYTH 2,

(3) BENEOM I

-2 REBFLILTHEDT, HIBEECX LT, BHED
NREENERROC L HTE D,

(4) 223 L 2 s

PWM tuf-g Ik b, (58S HEMIEE Tl b2 2 25E L
ORIFHE R 1B D ¢ & 2T E B,

(5) IRSEBAL

EEIBE® F5510 3 tLr BIHLR) &L, ol €da-n i 3
Soqtuh—F FHRE Likd, ABRAVEEEESTHE, B5 &
Pt DORBE RS,

(6) vaxs WHEL RHHX

EFEEFRCF VTR, 18D 1ui-2 BEEOYBBEHSM~EX L
& (o2 FEEEI & W PRI 2BEEE D, COXY, T
— t5upa2 BT 7-4 & bEEOHE, MR 1ui-2 HERT 0
TERIE AARE TS 5, OBBITT~T suzag O N—2 EEF
THISL, v256 OEIERMEZRDMCL T S,

(7) BPEFETEE

PWM qu)i-a & F ) Bdcid e oGk, HEHERPO
BEMEE (ufh-a KGR, Auf-a THIEX ¥ C & EARETD
%o

3.2 £ &

R 3. o R T, 200 VR 400 V R E R S51u OEEH

X 3. £9-P500R8ED 21

[ 4. VVVEF 38 oA

11(477)



5. fuf-abL1 OHHE

® 3O B OH

it H oM & R
¥ N HEERE AL PWM
W o' K% R VIF B8, 39 gk
Eie} 54 =38R
A | BEEE (V) 300 X H 540 +10%
M o# 8 (Hz) 50Xk 60 +=5%
SO (200VE 10 | 15 | 20 | 30 | 40 | 60 | 100 150
(%kivz% 400V #% 15 120 | 30 | 37 | ¢ 751 150 | 225
" ;(%?? 200V 55| 75| 11| 15| 22| 30 551 75
400V 7.5 1 11 | 15 | 1851 30 7| 75| 110
% O B 10024 3368 15051 £1
ERE ) &0, 120

—ERBHC LT,
4. B B #B HK

4.1 EEPEIERL

& 6. W EHHEE X PWM tsuiaatvi-2 DERBHEREZRT .
SRR S0 CRAT LIRS BE e L, DI -8 28
BFEENTWIOT, WA Jui-2 #ElE LTnd, Jui-2
Hflick, BEFEILDZDD LC oz 2FT %, 45 FEIE
ENCHREEREAT & LT, RO sudaatoi-a %iE

Am{

___Lg FUSE,
-0 O Ny

e Gt

= ®
5 I

—_—0 O & 1

(i)

& 6. EHALE IR PWM 13/i-2 DL EEEHER

12(478)

IC & D ASHICES L, HuEEE e OREEEULLT, K
CHNL OB CHIET 5 L8 TE D,

tuR-2 B, fo-F5us28 O L3 » 12wx BICEEC 274 &
B CEOF, FARUAMIC X 5 EFBERE 1vdosu2 ORI
#HY, ETCOEEL ZEFSFREIIC ooy 2ATEC L =
XD, T2 A7z ASO FUBACREE A DEEE & BFE
&, 2feFviiD ROBRMELHERL T 5o
4.2 @REFX
SRETRIESH] VVVE S e\ 5 AN AR L LT, BEARE,
FRIRHE LT C A2 HEFCHIG L, FC va5s R LTOE
PUER B BETH D,

4.2.1 BERRE

EEESBERN R L OBERICHL TR, BEEOBEAZERLL,
bSuiag O R HWTIC & ) HEER AL,  ta-X B BT
WEERC ¥ NnHEEHL T 5,

4. 2.2 (kiR

JHE BB\ IR 7 CEREEIC & B SR
R, WEOBERRLE L ) b, BREAKRE  YEEROL L
D bBEWED, FHEREFELLAS, LhLERED, 7. oFT
RT XS, —EEREE, —FE -2 BROGHT, RFOHN
GBS C S B FERENER 2 B e S ASO 2\ 5L Wil
Bk iy, BAIEEE iR G T 2 AR RN RS R R B
L, A-2EHEENT 5L X ) BRNART O BEEEiLT
b,

T D, BIEED bETFICES BIROE 1vsioauz BN C
MWz 22 bic, BDEASECHEEFERILERZ T CRERE
Ch -2 EFICTHIE LT B © OREETE R U E ESRANE
RO ESGRER, BVE TR IC X BHER st TFio fco — 7, B
Wwatd BT e pERERPEA B EE, KB FDauivta-
5 THIE vial-vav TEHREMV i, Chicky, FEHiREC
S 2 IS AEECEHIT 2 URTCTHIT B C L3 TE, (REUHIRE
T RESRBOPT  BRREICFT A o

99r
98l
95}
] 9o
5 80r
B
E 50}
40t
30:
20f
10t
1A
01 : JE S| 3 L ] I ] L L 1
0 100 200 300

BB 1 (us)
® 7. & ASO o—HF]
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N REREH Ly b

N AT IR

DC24VE

HIEIES Pon

PR

&—z@ﬁl:vh«
& 8 ~-z BRE)=

oy
7

R—=ZA V547
N R EHR [l Ao 2
PWM
o<y 2B
BE
s arrA—~-3
Pilu}
2 %} TEHRE
=
=
izl BIE
Ny — > [
Bk BRI
N5 - B
mgHES | IR
R [H )
IR
9. V/FiillfghX
4. 2. 3 ERIRERR

ERAFEEHR PWM 1ui-a CEWT, FH—, tsusaa ETmE
XY fui-a WERCRMEAE U RBE, D 1ui-2 C@E8+3
CEBRHIE 1vi-2 2T L NERINE, 20k, &
gimEm e LT, 6. D X5 ICE fuf-a IERERETIHIE v
7oL LC &l bad 2500 %,

PSR D U e, R ta—-A 38 2o5ot 2 b DEAE
MTRBCEN L, ARERIOIHEIN D, FHBO 10Fy B
EEIf G, M vrom LC 2 AL CREI N 2D, WD 1ui-2
BOBEERTEDLEL, Ao EERELIML bh, BFFESE~
ORERIRLALEETLRV, TOX5KCLT, HIEED 1ui-2 %
EABER, 1RO 1ui-2 PHBEL Th, MO 10/-2 Bk
XD EMEL GEIET 2 C & ATRETH B,

4.3 ~—RERTHERE

R-2 BREEIEENE, Ro-bsowzaa O afeFud FilER EA TRV E
BaaTh b, M8 e D 1oA-2 TICHRA L 7o N~z BRE)E R
R, COEEORKER, OFE L LT 20kHz O EREER

S rouD2a VYV SR KB 35 - T - BE - R

1
I "
{2

2 I

HwTw3, QHESRE (ibhTs) Tl
Tnd, @2 FERTEBRIELL TS, DX
23 A7 Ik D ETOER 2t wFos 25T B
CHB AETH B, bt kb -z BB
B 9ufot % ESaml & LCEMSEREL T Y,
& Eoa— DHEGHIC X Y FF 0TI X B
KR Av /-2 D A-z2 EEFABEC L T b,
4.4 - HIEE

BUBTHEROEERIESXE LT, 1ui-2a DA
W a2 B LML L <HIfT B VIF (G-Jv
L-3) EiEE, -2 OWERMEL, 0T
b REIBE R BT B BUSHIE TS b B G v—7) BB D
Bo B E—2 OEEERIEICE VIFHIEISHEL TR b, HEREE
B (B3wi buo HIlED 2REeT2 e, BSHET<DY
AR B 2 BT %,

coTh, T-aRHER L LC#EAT 5 VIF Sl omeE
BEE 9. IR T BEREREBEOIIRER 2 D 5 ERNES
FERBCATIE N, ZoMIBEEERCER Aa— HEEEH
L C PWM [al4 0 ik gulkite p VB HNE L % 3, —4, WA CT
LX) e BEARINL, BEEEEWHET > ERGIERE R R
Tind,

PWM EIERTEENHE 1—7 2RRL Tk Y, HERECEU
-2 BEY #4052 O THREL L A WEHTRET S 5, PWM [
BRI, EEE & WIEEE AR 5 A-2Ks17 ERC X ) M@
ENTE tsudza 2T 5, HOBERRCEFEERCHL
TEBRRIC -2 (515 FME B L, 1ui-2 2@IET 3, %72,
EFHERS S DT PWM @E#%ASEANBES 2R 4L L, -2
DELFEEZMA LEETn 5,

C O PWMEIRGE=>OEe-F %G L, BAED 70% X Y&
WIHTEREICH L Tk, SARRERETE LR DRI & SRR
W Auvze—r GERREES ) R EFL, 70% Sl LoEAREE
B, B Avze—F CEY1on © Az Eh—58) CTHEfEE235 T
Licxy, HHEEEFEOH®EZT>Twd, PWM EEED A
9z7 X ROM 2wl Fap BBTH Y, hova - F4020A 1
wF + HEEESIC X ) AR L, FAR USERIOR A 2 2o 0@l €
—F#FUC A~Fyz7 CUEHTEZ X5 CERBLTW S,

5. REF -4

5.1 GHREF-%

® 10. IKERIRERR O F—2 2R T, FEREIN 1,000 A, #925
s B Nz ERMEEN L, SHCERABL Y, »oEME
FEp_LH2 150 VIEE-CH D, FHAMENTH 2,

5.2 BREEF -5

EEOBEWE2 A (EF 10/-2 HHE 2 /) 2=EiER, S
& fof—2 R IE% 4v0d56 2R 11 WRL o IEF 104-
2 IC X YERBE) X h B EBEET~DORER, BHO L3101 OHT
HY, BHCTHEC EBbh D,

5.3 B REEF-4

VVVF $# 3 & (@BEEH35) %, Bix GRIEL = 38HES-2
R 12, WRL %o HXEENSL 2SEREL P, BEH 3 2R
EREEIE T IC BB 2 %R, HIkR T 2B E R, BB
RO 7z » AL T- 2B, T CEHRHRICERZERS 3
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550y

— OV

1000A

— 0A

3, Laal
N X

-

B 10. ERREES 72

10#5

e

M, =5 3A_1E'$:»f TR-% - @mm 3

LN A A

v A i 5 ,J_.S,_.i 3.‘_..,

IM, =2 8A= Em»fz/\—f - BRRER

001s
342A
— S "ERA S N—F A F TR = ———
BB
—_————
—— 1V B R R e
R =
= 12V WA S N— AP BE

3150

et S e R PR A b —

I ,Hn,s“h:;." wﬂ!( a'.,%‘mww#wﬁﬁwﬁw i i zf;. i

i .w.w.axsw.w ‘&g }#ﬁ%ﬁ{,‘;‘% I "\,3\/\ Ag-‘\,:vw ==l | %%% "1%}%!%'”’ W
L EEHHHEOA = M , =g
L

iR = Nt ===
,-n%frézaaﬁgg.% S E==E
‘E’@é?%éﬁ Bt e
= e =
__—»——mlez@ng% ESESEE

Mlz EHHERERF - 2

HODEEHBIIEEGRIEL T3 bbb,

6. € ¥ U

BlE, mEOEHEEA rsudag VVVE BE o w» TR
N Lo Thbb, BEREEAR ts222 VVVF OFEFC LD,
NETHOEEST L, (RFECENEEZB I B TE
oo BREBFEEOEAIC, B0 CRSAED L IR R X

14 (480)

hWTHH, VVWFEBBOBEZETETIATIC e FHREN D,
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