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1.What is TOYO Independent Power System ?

Useful measures to reduce environmental load of earth are
required in global scale now in 21 century. Above all, as an
important measure to reduce the amount of emission of
carbon oxide for prevention of global warming, conversion of
energy source from fossil fuel to the renewable energy is
being proceeded in worldwide scale.

TOYO DENKI SEIZO K.K. are working advancingly on the
conversion to clean and renewable energy.

TOYO Independent Power System is the equipment, to
which TOYQO's newest technology is concentrated, has
been improved to make it possible to compose simply and
efficiently the clean generation system utilizing wind power,
mini water power, fuel cell battery, biomass., etc.

2.Composition of Independent power system

TOYO Independent Power System consists of generator
and power conditioner panel.

(1) Generator

Generator converts the power from prime movers such as
water wheel (hydraulic turbine), wind mill, etc. to the electric
energy.

In the generator, our developed permanent magnet type
machine having many delivery records as a motor is used.
And by omitting the exciter and by highly efficient control,
drastic downsizing and high efficiency compared with induc-
tion machine were realized.

(2) Power conditioner panel

Among prime movers to be used for independent power
system, there are many unstable ones as represented by
wind mill, of which output fluctuates by comparatively large
amounts. As a result, generator output (voltage, frequen-
cy) also fluctuates by large amounts. Power conditioner
panel stabilizes such unstable voltage-frequency in order to
make it possible to be linked with the system.
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@Power conditioner panel has following 4 functions:-

1) Inverter for generator conducts highly efficient opera-
tion corresponding with the status of generation by
our developed flux control system. Operation by speed
command or torqgue command is available for choice by
specifications.

Inverter for linkage converts electric energy from
generator to the stable voltage- frequency and links
with the system. Also, as this Inverter supplies
sinusoidal wave current of low distortion rate to the
system, that system is hardly affected.

Since Inverter for linkage incorporates the system
linkage protective function, it surely breaks the status
of linkage when it detects abnormality of voltage,
frequency and operation of generator only (unlinked).
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4) Inverter for linkage has function of automatic suppres-
sion of system voltage rise (SVC) which works to
suppress the rise of system voltage automatically,
detecting the case that the load of system lowers
and voltage tends to rise in the night, etc.
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3. Characteristics of independent power system
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(1) High efficiency

By adoption of our developed permanent magnet type generator (EDG) to generator and of high efficiency control to Invert-
er, we realized 94% in case of large capacity units and about 90% even in case of small capacity units, in the overall
efficiency from generator shaft till linkage end.

WEDE (%) (FEEBHEEATI~—ERH)
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(2) Clean power
Even then rotation speed of generator (drive unit) fluctuates, stable voltage-frequency can be obtained at the system
linkage point and output current hardly include high harmonic wave.

A0OKWHEFD (IR EBE - vkt (EiREDEER 1.7%)

Line to line voltage & current wave forms at the time of 40kW

(Distorsion rate of current wave form : 1.7%)
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(3) Firm system linkage

Since one set each of detector of active/passive methods to detect the operation status of unlinked generator, other than
protection device which detects abnormality of voltage-frequency of the system, are incorporated in the Inverter for linkage,
they firmly detect the error at an abnormal time of power source system including the operation status of unlinked genera-
tor, and separates the generator equipment from the system.

By adding of other protection elements, protection equipments conforming to the system linkage rule line can be structured
easily.
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(4)Incorporation of automatic suppression function of system voltage rise

In case that the system voltage rose more than the limit in the night, etc., Inverter for linkage suspends power factor 1
operation and supplies reactive current to the system within the capacity range of Inverter and works to suppress the rise
of voltage of the system.

RIREBE_EFEHIEIERE (200V47321 TKWDHAE!)
Suppressionfunction of system voltage rise
(example of 200V Class 1 1kW)
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(5)Self-supporting mode

A solution is an self-supporting mode to use electricity generated in the yard generation facilities for as yard power supply
when it is parallel off from the grid power system.

This solution enables you to change the use of the yard generation facilities as follows;

You can change it from the use for parallel running with grid power system at normal operation to an independence power
supply use for the yard power supply at emergency operation.
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(6) Realization of downsizing of generator.

1/2 of induction machine.

Compared with our UF Series dedicated IM for Inverter, center height is 2 ranks lower in comparison of the same output.
Also, the mass of motor is reduced substantially (32 - 57% reduction to our UF Series dedicated IM for Inverter)
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4. Specifications of power conditioner panel

B B OE 4 & P -
Item Standard Available on request
1 [EXRBR E'E’:O‘TE Electric method | =#83#f=X 3Phase 3Wire =38 3Phase 3Wire
Power BEBEEH 50Hz 200V.400V 6.6kV (EmEER. ZE2R)
suply line | Voltage-Frequency 60Hz 200V.400V B6.6KV (High voltage linkage,with transformer)
BEZE) V fluctuation | £10%
BREZE F.fluctuation | £5%
2 | T FOEEHH EFEEm Voltage type self-excitation EERERT Voltage type self-excitation
Rating Main circuit method 200VZo >R (class):11~180 kw XA T AERZEE 1 00%FE
A (ERIR) 400VZZA(class): 1 1~1000 kw 100% capacity at the time of minus power
Capacity(Linkage end) | i@ Continuous WA+ REEEEEsGmEss | coUrce fluctuates
\H%F‘aﬁ@*%;ﬂme rating 150% 19&(1min)  Reduced rating when minus
BREME Over load power source fluctuates.
3 |G ) \RIVAEE EANEAHESREEIIY B AR EIE
Structure | panel structure Indoor, closed steel made, free standing. Outdoor, closed steel made,free standing
BEST AR - HER AT
Ventilation type Open-air suction/exhaust system
[ 2y apnie [EEIRFICK DR FAEE
Wiring connection type | Terminal block connection by crimp stype terminal
{5 Mounting RERIET T
Foot mounting
4 |Uhikss | RERAI\—F VFBB6BYU-1" 7ZZHiA
Contained | Inverter for generator Install VFG6B series
devices HEHENUBCREREENE
Incorporate generator & selfprotective function
PLCHEENE (Db O—)LTJOwY)
Incorporate PLC function (Control Block)
HERI-M1-207 BEEENE
Incorporate generator autotuning function
BRAA V=5 VFBBGYU-1" ZHHA B1EEr#aE Self-supporting operation function
Inverter for linkage Install VF66G series
TRNDOBEBEEAIR AT
Automatic synchronous closing system to
the syste
RfREE J:E'LQEJTED%U(SVC)&E 2N
With automatic suppression function (SVC) o
system voltage rise
BEICRERAENEL
Incorporate self-protective function
B Vi = gonlblitujkzrs ECHR FRERTES Molded case circuit breaker R ENTEs Earth leakage circuit breaker
Breaker for system
connection
BRI EXAFRRRARR ST - N DVIIC K DRI E DRI SRt A B 28 R FRERRRR TR D R S (DR
Switch for linkage Parallel-off from system by switch for linkage Parallel-off from system by breaker for system
and gate block connection and switch for linkage
VY= )VEBKARD | (RIFRENOIREERR. B BE. BFK. AFRO—D | mEEHE BH BEE. BHst. BRKE. B
BRAAVIN-5E]) EIR) BREt
Console (one each of | (Environment setting and status monitoring, Watthour meter, wattmeter, voltmeter,
Inverter for generator | selecting one from power, voltage, current ammeter,frequency meter, rotation meter
and for linkage) and frequency)
5 |fEE FEEREHIE EMEEZEET N UHITE REFIEBFON I-7° 58 ETTRE
Control Generator control High efficiency space vector control Droop amount setting at the time of speed
system R I control can be set
Control with generator sensor RE. MIIESDHNEBATIAIEE
FEREORERE. MIRHEZEIZIEMIN §-IICKD External input of speed, torque command
BEHlhEE M RICKDEIR A AR is possible
Operation by speed command, torgue command
or automatic operation by torque pattern is
available for choice by specifications.
OV —)UICKSFENERREDIBE
Manual command setting by console is possible
RimERGIEHCEILEGRHE BRER/IVEEAGIE  HSE5%LAN(ERHTF)
System linkage control BZREFHE3%UN
and Self-supporting Modulation control of current distortion
control. minimization : Overall within 5% (rated output)
Each high harmonic wave
within 3%
7751 1 99%LI_tE (EMEET) FIEFRE O REEF (—45°~+45°)
Power factor 1 control ~ More than Available setting range of
99%(rated load) power factor (-45 - +45)
SIS RIEER I (X BRI B YOS R i (X
Current control at the time of system linkage
operation,
Voltage control at the time of self-supporting
operation.
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[tem Standard Available on request
{REHLAE HEHA/I\—5H FEBHEEN. REKBETE. BRehE - NEBE. B Gk
Protective | For Inverter for T4 B I BGTERESEE Generator overheat
function generator Generator overcurrent, Generator overload,
Excess/under voltage at DC part, Fin overheat,
IGBT power source abnormal, etc.
HERAAVI\—5H A VI\—BER. A )\~ @&, b a1— X,
For Inverterf or linkage | 74>B#. IBGTERESE
Inverter overcurrent, Inverter overload, Fuse blown,
Fin overheat, IGBT power source abnormal,etc.
RIRE BERH B
For protection of Overvoltage EETEA100~130%
the system detection: Voltage setting range
100 - 130%
BRI EEHEO~5%
Time setting range O - 5sec
NEBERE
Undervoltage T2 EEIFE70~100%
detection: Voltage setting range
70 - T00%
By EEHEO~5%
Time setting range O - 5sec
ER# SR -
Frequency rise _RREZEEFEO. 1 ~9.9Hz
detection: Upper limit setting
range 0.1 - 9.9Hz
FFEEREEHE O~5%
Time setting range O - Bsec
EREUK ™R B
Frequency fall TRREREEF-0.1~-9.9Hz
detection: Lower limit setting
range -0.1~-9.9Hz
R T EEH O~5%
Time setting range O - 5sec
BdEERik Single generator operation detection
BEEIA T EYEEER=EAT
Active method: Reactive voltage positive
feedback method
SR EEFO0.01~9.99Hz
Setting range 0.01 - 9.99Hz
SRTEEIF 1 ~9999msec
Setting range1 - 9999msec
ZEHE EBEAERkER L
Passive method: Voltage phase jump
detection method
SREHHO.5~20E
Setting range 0.5 - 20 degree
R EEIHO~2sec
Setting range O - 2sec
EWRERRE(FRT) 24| BERER (BRER)NE REHE 0.1~300.0% | B(BHIFEEDH)
BRDEHE Re-interconnected Setting range 0.1~ | Existence (only as for the wind-power)
FRT requirements applica-| recovery  (Confirmed 300.0 sec
tion or not power supply) time
(FRT : Fault Ride Through)
EARE | AEREE Ambient temp.| 0~+40T
Site | HEWER 85%RHELT Under 85%RH
conditions | Relative humidity
=& Altitude 1000mELF Under 1000m 1000mit&iE Over 1000m
A% EM Indoor B4t Outdoor
Installation place
HRA-#K, Gas,vapor BEFBEBEME. BREDHAPEIDENGET
Indoor without hazardous gases,such as
carrosive or explosive gases
FRB XEILBY7/1 fHEEE
Painting munsell 5Y7/1 AS customer-specified
color
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B. Generator standard specifications
B H LR £ B OE T
[tem Standard Available on request
] KA BIFEE
type permanent magnet type generator
RS JEC—2100(1993) [ClgErEEs i —i%

Applied standart

JEC-2100(1993)General requirements
for rotating electrical manchines

1 |TEASEIE | 3 No. of pole 61 6 Poles
Rating | i3 output 11~750kW
EEE Voltage 190/380V (190VH#RIFOOKWZET)
190/380V(190V class is up to 90kW)
EAARRONEE 1200min’ 1500min™", 1800min’
Rated revolution o — e EE SR EEEREIE L1133 EEREEDEBFTHHL L
Output constant range is 1:1.33 Comply with another min’'
againist basic rotating speed
BFREERS Time rating 3% Continuous
2 |54 {REERZ Protection IPA4(2ERRIEDIE)
EDrCeIO_ IP44(Tottally enclosed splash proof)

530 Cooling

IC41 1 (MEFREAFB ) - 37kWLLT
IC41 1 (Surface self cooling) Under 37kW

IC41 6 MEREAH- /) 45KWEL_E
IC416(Surface forced cooling) Over 45kW

IC41 1 (ShEEREAHB ) - 45kWRL E
IC41 1 (Surface self cooling) Over 45kW

3 |fefgkdiEsE Insulation Ff& Class F
JRE EF Temp. rise FiE>1 X Frise

4 |EREE | BEVEE Ambient temp -10~+40T +40~+60T.-10~-30TC
Egtfdi_ AEBEE Relative humidity | 95%RHLIT Under 95%RH 95%RH#iE Over 95%RH
tions =& Altitude 1000mELF Under 1000m 1000mi@EiE Over 1000m

{EF1ERT Installation place
HAFEK, Gas,vapor

EA Indoor

BELRBM. BREOHAPEIDEWNGHT
Indoor without hazardous gases,
such as corrosive or explosive gases

B4 Outdoor
pHE2fE. 31

Corrosion proof class 2,class 3

B Mounting

BIEBEMETIF(B3) Foot mounting(B3)

To

6 |BfE0DfES Coupling method

BifE NV (N)URENTFE200kWET)
Direct coupling/Belt driving

(Up to 200kW in case of belt driving)

7 |#RE Class of vibration

mixiEV 30T
Less than V30:Full-amplitude(Peak to peak)

fRIEV 1O V10:and less

8 [BELANIL Noise level #E&-Frame size- dB(A)50/60Hz
'| OO ...................... 67 dB(A)
TT2rrrreeiieeees 72 dB(A)
'| 32 ...................... 75 dB(A)
'| 60 ...................... 72/75 dB(A)
'| 80 ...................... 77/80 dB(A)
EOO ...................... 78/8] dB(A)
280 e 82/85  dB(A)
3] 5 ...................... 85/88 dB(A)
9 |#BEkLImE 150% 1598 150%i8:8 i
Momentary excess torgue 150% of Full load, Tmin. 150% over, 150% under
10| &% Painting color FEHK YotEIL75BG4/1.5 HiEEE

Generator muncell 7.5BG4/1.5

AS customer-specified

1

j—

MfiEm Accessories

ERE. A TN —4
PTCHU—=A%5%R7F
Independent electric cooling fan,Optcoder
PTC thermistor element

R (F+—F) Reduction (gear)

IR I TR See’Mounting arrengement.”
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TOYODENKI SEIZOK K.

http ://www.toyodenki.co.jp/
VN AU g XM — T HA-16 R VEREY)  T103-0028
PESESERS TEL.03-(5202)-8132~6  FAX.03-(5202)-8150

AR FZ#H KRG XMAHEELI-1(EKZLEL) T530-0017
TEL.06(6313) 1301 FAX.06(6313)0165

ZEEXH AN EH PN X AR=ETHI4-16 (FFELIL) T450-0002
TEL.052(541) 1141 FAX.052(586)4457

AEHEHARR, FELKEETIIED HIET, IT &SV,

http://www.toyodenki.co.jp/

HEAD OFFICE: Tokyo Tatemono Yaesu Bldg, 1-4-16 Yaesu,
Chuo-ku, Tokyo, Japan ZIP CODE 103-0028
TEL: +81-3-5202-8132~6
FAX: +81-3-5202-8150

A part of specification and dimension is subject to change without
notification in advance because of improvement of product, therfore
your understanding is requested.
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