
ISO 9001
         CERI"IFIED

OWNER'S AND
OPERATORS MANUAL

SOUND-PROOF
DIESEL ENGINE GENERATOR

DGAI2D

AcAuTloN

 Do not operate the
equipment before you
have read and understood
the instructions for use,

lable of Contents

1 . Safety Guidelines

2. Specifications

 2-1.Data
 2-2. Ambient Condition
3. Use
4. Parts

 4-1. 0uterand Main Components
 4-2. 0peration Panel
 4-3. 0utput Panel
5. Equipment
 5-1 . Monitor Lamp
 5--2. Meters

 5-3. Fuel Line Changeover Valve
    (3-Way Valve)
6. Transportation & lnstallation

 6-1. How to transport
 6-2. Installation

7. Connecting load

 7-1. Select Load Cable
 7-2. Connecting Load Cable
 7-3. ELCB and Grounding
8. Initialization and Pre--check

 8-･1. Engine Oil

 8-2. Coolant / Water

 8-3. Fan Belt
 8-4. Fuel
 8-5. Fuel, Oil and Coolant Leakage
 8-･6. Battery

9. 0peration
 9-1 . Initialization and Preparation

 9-2. During Operation
 9-3. Stopping
 9-4. Protection Feature
 9-5. Connect to External Fuel lank

1O. Check and Maintenance
11. Long lerm Storage
12. Troubleshooting

13. Generator Circuit Diagram

14. Engine Circuit Diagram

Page
1

5
5

6
6
6
6
7

8
9

9
11

16

17
17
18
19
19
20
21

24
24
25
27
28
29
29
30
30
32
32
33
34
35
42
43
46
47

Shindaiwa Corporation

71200-94310



lntroduction

  Thank you for purchasing Shindaiwa Sound Proof Diesel Engine Generator.

e This user manual was created to ensure the safe operation of this equipment.'

   Therefore, the manufacturer of this equipment strongly recommends that the user

   follow the instructions herein, to avoid unnecessary accidents and repairs.

e Please operate this equipment after thoroughly reviewing and understanding the

   contents of this manual.

e Please attach this manual, if the equipment will be sub-leased.

e Please store this manual near the equipment for easy reference.

- Following convention

 the degree of cautions.

will be used throughout the manuat to indicate

Q
D
a
n
g
e
r
'

Cancauseseriousinjuriesordeath.

Acaution Cancauseminorinjuriesordamagetotheequipmentorotherproperties.

<Caution> Othertypesofcaution

e Even some of the items noted in rA Caution- may lead to serious injuries.

   Please read all item and follow all the safety guidelines.

mame,g･i-.'',.uawwmamawwmamrmme,mawwmrm.mmawwmtt,ua

o    Danger : Suffocation from exhaust fume         e Exhaust fume from the engine contains many elements harmful to

             human. Do not operate this equipment in poorly ventilated area, such as

             inside a room or in a tunnel.

O Danger : Electric Shock

         e Do not insert metal objects (such as pin or wire) into plug-in receptacles.

         e Do not touch wiring or electric parts inside the equipment during

            operation.

         e Ground the every grounding terminal to the earth as set in the manual. If

            even one of all is unconnected by mistake or accident, it will be much

             more dangerous for human than the NO-RELAY case, because leaking

            current inevitabiy goes through the body.

         e Even when the ELCB in the load is grounded to the earth, be sure to

            connect the terminal of bonnet in the equipment.

         e Be sure to check the resistor value of the equipment periodically so that

            you can avoid the electric shock caused by electric leakage

         e Before connecting ordisconnecting a load cable from output receptacles,

            always turn the circuit breaker to OFF position.
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e Before performing any equipment check or maintenance, stop the

   engine, and remove the engine key. A person performing the
   maintenance should always keep the key.

o

A

Danger : lnjuries

     e Close all doors and place locks during operating this equipment, to avoid

        injuries by unintentionally touching cooling fan and fan belt.

Caution

     e

: Suffocation from exhausting fume
 Do not point the exhaust fume toward pedestrians or building.

A Caution     e : lnjuries to eye and skin Battery fluid contains diluted sulfuric acid. Avoid contact with eyes, skin

 or on clothing. If the acid comes in contact, especially with eyes, flush

 with a lot of water, and contact your physician immediately.

A Caution : Explosion     e Do not use the equipment or charge the battery, in the case the battery

        fluid level is lower than the LOWER level.

     e Battery may emit some combustible gas, so keep it away from fire and

        sparks.

A Caution : Fire     e The equipment uses Diesel Oil as a fuel. When refueling, always stop

        the engine and keep away from fire. Moreover, always wait until the

        engine cools down before refueling.

     e Always wipe any drip of Diesel fuel or lubrication oil. Do not use this

        equipment when a leak is found. Repair the equipment before use.

     e Temperature around muffler and exhaust can get extremely high. Keep

        any inflammable items (such as fuel, gas, pajnt, etc.) away from the

        equipment.

     e Always operate this equipment on flat surface and, at least 1 meter away

        from any objects (wall, box, etc.).

     e Do not connectAC output to any indoorwiring.

     e Always wait until the equipment cools down, before placing any covering

        materials for storage.

A Caution : Burns     e Neveropen the radiator cap during operation orjust after engine stops

        as hot vapor may belch out.

     e Do not touch the engine and muffler during operation and immediately

        after stopping the equipment, for the temperature can reach extremely

        high.
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e When checking engine oil or changing oil, always stop the engine, and

   wait until the engine cools down. If you open either the oil gauge or the

   oil plug during operation, hot oil may cause some injury.

A Caution : lnjuries     e When lifting the equipment, always use a lift hook. Do not lift a handle,

        for it may cause equipment to drop due to handle breaking off.

     e AIways place the equipment on a flat and stable surface, to keep the

        equipment from sliding.

     e When starting the engine, turn off the connected equipment and set the

        circuit breaker to OFF position.

     e Do not move the equipment during operation.

     e When performing equipment check and maintenance, always stop the

        engJne.
     e Do not operate the equipment, if the equipment is being modified or if

        the parts are removed.
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- Location of Warning labels

   When warning label becomes unreadable or damaged,

   place new label at the appropriate location as specified in the following figure.

   When ordering the label, use the following part numbers.

1
.
2.

3
.
4.

lnjuries

Caution
Safety
Caution

 (coolant )

Precaution
 (Electric Shock)

(No.19402-O021O)
(No.19402-O0295)
(No.19402-O0306)
(No.19402-O0215)

e

e

o

.

@
.

 e
tN
ll
v
 o

e

o

1 2

-r-

i-
tssiil}ilihi"k-･T･R'iil-1.-i,-i,IH>: pmeo
e .IllN@

@
/

/

3ld

s
L

c 1
:
E
:
1

,
i
t/- 1

1
g
:
i
-
:
T
r
i
]
,

1
:
@
,

]-,

-iii--' ls:

mlu
,yz=;

l

Tl4
1

"
-
-

e

o@@oe@ee@oo@e
-leNl L-),.l

4



mememaFpa-eemmmamame･MmumamaSua'mowwrmmamaww'gewwma

  2-1. Data
Unit DGA12D

GeneratingMethod - RotatingFiled,Brushless3-Phase
SynchronousGenerator

kVA 12
RatedOutput

kW 9.6

RatedVoltage v 415
RatedCurrent A 16.7

RatedFrequency Hz 50

RatedSpeed Min'i 1500

6
'
t
i
i
t
s
8
o
-

Phase&Wiring m- 3-Phase4-Wire
PowerFactor o/o 80
lnsulationClass - F

ExcitingMethod - SelfExcitation(Brushless)

Poles - 4

Method - Vertical,Water-cooled4-Cycle,DieselEngine

ModelNo. - KubotaD1703
Cylinder-borextroke mm 3-87x92.4
ContinuousRated
Speed

kW{PS} 12.4{16.9}

Speed ･-
1
m
l
n

1500
Displacement L 1.647

CombustionMethod . SwirlChambered

CoolingMethod - Water-coolingradiator2
.
t
h
c
-

Lubricating - Trochoidpump,force-feedlubrication

Starting - StarterMotor

Fuel - Diesel

Oil
. SAECIassCDorhigher

FuelTankCapacity L 60
LubricantVolume L 7.3(includingfilterO.3L)

CoolantVolume L 8.2(includingsub-tank1.1L)

StarterMotorCap. V-kW 12-1.4

AlternatorCap. V-A 12-30

Battery - 75D31R
Length mm 1350
Width mm 7808

-
t
h
8
E
6

Height mm 1140

DryWeight kg 693
lnstalledWeight kg 763
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2-2. Ambient Condition

   Be sure to use the equipment under the following ambient condition range.

  Otherwise the condition may cause damage, insufficient output or durability

  shortage to the equipment.

   o Ambient : Temperature: from -15 to 40 degree Celsius

   a Relative : Humidity: less than 80%

   o Altitude : Less than 300m

e

e

e

Power Supply for

Power Supply for

Power Supply for

submersible Pump, etc.

Iightings, etc.

electric tools, home appliances
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4-2. Operation Panel
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1 MainCircuitBreaker 12 OilPressureGauge

2 VoitMeter 13 FuelGauge

3 AmpereMeter 14 HourMeter

4 FrequencyMeter 15 EmergencyStopButton

5 PanelLightSwitch 16 PreheatLamp

6 PanelLight 17 StarterSwitch

7 VoltageRegulator 18 ThrottleSwitch

8 VoltMeterSelectorSwitch 19 Batterylsolator

9 AmpereMeterSelectorSwitch 20 PilotLamp

10 MonitorLamp 21 3-PhaseBreaker

11 WaterTemperatureMeter 22 1-PhaseBreaker
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4-3. Output Panel (Side Door)
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5-1. Monitor Lamp

The equipment is incorporated in monitoring function of WATER TEMR BATTERY

CHARGING & OIL PRESSURE.
Under normal condition, when the starter switch changes from STOP to RUN, all the

lamps of BATTERY CHARGING and OIL PRESSURE turn ON. When the engine

starts, all the lamps turn OFF.

When abnormality is detected about WATER TEMP and OIL PRESSURE, the

corresponding monitor lamp will flash, and the engine is automatically shutdown.

When the automatic shutdown is engaged, turn the starter switch to STOP position

once, and then restart the engine. In the event the automatic shutdown happens after

that, check which lamp turns ON or OFF and point out where is the abnormality.

(1) Coolant / Water femperature Monitor Lamp

o Danger : lnjuries
e Close all doors and place during operating this equipment,,to avoid injurie

  by unintentionally touching cooling fan and fan belt.

A Caution : Burns
e Do not open the radiator cap while operating this equipment or

   immediately after stopping the equipment, to avoid sustaining burns from

   hot vapor.

e Do not touch the engine and muffler during operation and immediately
   afier stopping the equipment, for the temperature can reach extremely

   high.

When the water temperature rises over 1150C, the coolantiwater temperature monitor

lamp will flash, and the automatic shutdown of engine will be engaged.

When this occurs, check the coolant / water reservoir tank, and replenish if needed.

(Referto r8-2 Checking coolantiwatera )

           lf the water level is normal, there may be a possibility of loose fan belt

       '          or water leakage in coolant lines. Check it after the engine cools down.(Is>g
                <Caution>
                 e Be sure to check the volume in the radiator sub-tank
                  '
WAI'ER TEMP before operation as it cannot detect the water temperature

                   When the water volume is insufficient.
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(2 Oil Pressure Monitor Lam Low Oil Pressure

o Danger : lnjuries
e CIose all doors and place during operating this equipment, to avoid
  injuries by unintentionally touching cooling fan and fan belt.

A Caution: Burns
e Do not touch the engine and muffIer during operation and

  immediately after stopping the equipment, for the temperature can

  reach extremely high.
e Do not open the radiator cap while operating this equipment or

   immediately after stopping the equipment, to avoid sustaining burns

   from hot vapor.

e When checking engine oil or changing oil, always stop the engine,
   and wait until the engine cools down. If you open either the oil gauge

   or the oil plug during operation, hot oil may cause some injury.

OIL PRESS

When the engine oil pressure drops below O.49 x 1 OOkPa {O.5kgf/cm2}

during operation, the oil pressure monitor Iamp will flash, and the

automatic shutdown will be engaged.

When this occurs, check the engine oil level, and replenish to the

maximum level if needed.

<Caution>
 e The engine oil pressure monitor cannot detect the degradation of engine oil

    itself. Please check the engine oil periodically, and change if needed.

    (Refer to r8-1 . Checking engine oila )

(3) Battery

ts
CHARGE

Charge Monitor Lamp (Charging Lamp)

    When the battery turns unable to be charged during operation, the

    battery charge monitor lamp will flash. In the event this occurs, stop

    the engine consult with the authorized distributor or our

    engineering section.

<Caution>
e The battery charge monitor cannot detect the degradation of the battery

    nor the battery fluid level, Check the battery fluid level periodically.

    (Refer to M8-6. Checking Battery- )
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5-2. Meters

Meters in the engine

(1) Hour Meter

  tlOUIIMETER

gxpman Hour Meter keeps track of utilization time. Use this meter to
schedule your Periodical Maintenance. Note that the Hour Meter

will operate, as long as the start switch is at ON position,

regardless of whether the engine is running or stopped.

(2) Water Temperature Gauge

'c

eo so

sg<

Water femperature Gauge displays the temperature of engine

coolant. Normal temperature may vary depending on the

environment, but it should be between 800C and 950C.

<Caution>
lf the temperature exceeds normal value, disconnect the load,

idle the engine at 1200min"', and wait until the reading falls to the

normal temperature range.

(3) Oil Pressure Gauge

silxa"OtePal tts･"IBigkPe･}

--ec･>-- Oil Pressure Gauge displays the pressure of engine oil. Normal

pressure may vary depending on the environment, but it should

display 2.9-3.9 x 1OOkPa (3-4kgf/cm2). However, under cold

weather, the pressure gauge may display higher reading.

Continue idling until the pressure falls to normal range.

(4) Fuel Gauge

  h-h

E>t$E:

 .

lt shows the volume in the fuel tank.

When filled up, itshows rFs .

When the hand is approaching to rE- ,

empty. Replenish fuel enough promptly.

the volume is coming to

11



Generator Gauges

(1) Volt Meter

N<,i,ll.Zi'･･t,,,.

ooo

Voltage Meter displays the output voltage (Phase to Phase) from

the generator.

Please check and confirm it showing 415V at 50Hz during

operation.

(2) Ampere Meter

N"i<ll'.X'"t･･,.

tt

ooo

Ampere Meter displays the output current (Phase)

generator.

from the

(3) Frequency Meter

N"S"tt--eet)ttttttl

~Hz
ooo

Frequency meter will display the frequency of the

Please check it showing 50Hz during operation.

generato r.

Lamps

(1) Preheat Lamp

sx
When the starter switch is turned to <Preheat> position, the

preheat lamp will be turned ON. The preheat lamp will be turned

OFF after preheating completes showing the engine start

possible.

<Caution>
  e Preheating time varies to coolant temperature, usually about 3-1O seconds.

(2) Pilot Lamp

The lamp indicates whether or not the equipment is generating

electricity when the engine is running.

12



(3) Panel Light

EliS$

nt

Panel light turns ON to illuminate the panel, when turning the

switch (by the light) to ON.

Switchs

(1) Starter Switch

STOP
   RUN

PREHEIvr

START

<Caution>
  e Do not leave the switch to this position,

      the battery is discharged.

  3. Preheat
     This position is used during cold season, to preheat Glow Plug.

  3. Start

     This position is to start the engine. When the key is released,

      the setting will automatically return to <Run> position.

1. Stop

  When the switch is set to this

  position, all power will be off.

  The switch must be set to this

  position to remove the key.

2. Run

  The switch must be set to this position during operation.

                     while the engine is stopped. Otherwise

(2) Emergency Stop Button

This button is used to stop the engine in emergency.

By inserting the button, the engine stops.

Be sure to restore the starter switch to STOP and re-set

the button, turning clockwise after using the emergency stop

button.

(3) Main Circuit Breaker

N

Q
k

By turning this circuit breakeron the control panel to ON,

Power will be transferred to the output receptacles and to the

load side.

The breaker trips to OFF, either overload or short-circuit.

13



 <Caution>
e Do not use this breakeras the ON/OFF switch to the load.

(4) 3-Phase Circuit Breaker

  1-Phase Circuit Breaker

o o o

tututm
".L J[LlJaL

o o o

3PBreaker

paIO I･
Each receptacle, 3-Phase and 1-Phase is

incorporated with circuit breaker respectively.

The breaker trips on overload or short-circuit on

to stop power transmission to load.

                  1P Breaker

     <Caution>
     Do not use this breaker as the ON/OFF switch to the load.

(5) 3-Phase Earth Leakage Circuit Breaker (3P ELCB)

  1-Phase Earth Leakage Circuit Breaker (1 P ELCB)

                                  Each receptacle, 3-Phase and 1-Phase

                                  incorporated with ELCB respectively.

                                  When current leak occurs, it trips to stop

                                  power transmission to load.

DO o[]o&
D

I"t--t--Ll.-.Fmvl-"-

magm o
.;;--.-"-.-.".･

'1PELCB

Y/-'

3PELCB

<Caution>

DonotusethiDo not use this breaker as the ON/OFF switch to the load.

i
s

(6) Volt Meter Selector Switch

                   By changing the switch, the voltmeterdisplays the voltage

                   between the lines.

@

(7) Ampere Meter

@

Selector Switch

     The phase current displays in the meter,

     phase (R, S and T) position.

by switching to each
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(8) Battery lsolator

o

ou

@
o

o

OFF position

o t
w

av
o

D

ON position

When turning the switch to OFF, the engine

electric circuit does not activate due to no

battery power.

Voltage Regulator , Throttle Switch

(1) Voltage Regulator

(
l
l
S
>

The dial adjusts generator output voltage.

By turning the dial clockwise, you can increases the voltage.

By turning the dial counter-clockwise, you can decrease the voltage.

(2) Throttle Switch

r
f
i
l
a
s
e
p
t
,
D
e

The switch is to change engine speed (revolution). Turn the switch

to [IDELING] when engine start, warm-up or cool-down, and turn to

[RUN] when using the equipment at the rated speed (50Hz).
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5-3. Fuel Line Changeover Valve (3-way valve)

e
e

e

Caution : Fire

Always stop the engine when performing any work on the fuel line.

Always wipe any drip of Diesel fuel or engine oil. Do not use this equipment,

when a leak is found. Repair the equipment before use.
Be sure to confirm that there is no leakage in the piping.

By switching the 3-way valve, you can use fuel from extemal fuel tank.

In this case, the built-in tank fuel cannot be used.

(1) Using fuel from built-in fuel tank

The Iever for 3-way valve is set to

A when the equipment is shipped.

Outer fuel inlet and return are

closed with plugs (PTI/2).

Use fuel as they are.

,, 1
       ----- x
     o- e
           D

--li-------
 A '---h-.-.---pepla.h.ts-` ===r-'-A-
AsideLeverPosition.:i:::;=:=:::i:

 o

e"

e

e

<Caution>
 e After having used the outer fuel and removed piping,

     be sure to set the lever to A position and fix the plugs.

External Fuel lnlet 3-w yValve

        External Fuel Return

(2) Using fuel from external fuel tank

Connect hoses from the external fuel tank to the external fuel intake and the external fuel

return ports, and set the lever for 3-way valve to B position.

YOu can now supply the fuel

From the external gas tank.

For detailed instructions, refer to

 e9-5.Connecting to External

 Fuel lanks

;

'

o

s=-S=== =r----------.
B side Lever Positionii==--- =-= =----

SSS

e.
Ssciii$ll

i
g

M-N:

3-way Valve
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6-1. How to transport

o
e
e

Danger : lnjuries

When lifting the equipment, always use a Iift hook.

Never use roping lug for lifting the unit, for it may cause equipment to drop.

(1) Lifting the equipment

     Always use a Lift Iug, when lifting

     the equipment for transportation.

(2) Transporting the equipment

     When transporting the equipment, make
   ,, sure that the equipment is secured properly

     with ropes tied to the roping lugs through.

Lifting Lug
(
i
i
i
i
i
i
i
f
i

/IP
egge o-

cr

<Caution>
 e Always use extreme care when loading, unloading, and transporting the equipment,

    otherwise damages and malfunction of the equipment may bring.
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6-2. lnstallation

Q
  e

Danger : Suffocation from exhaust gas

Exhaust fumes from the engine contains many elements harmful to humans.
Do not operate this equipment in poorly ventilated area, such as inside a

room or in a tunnel

A
  e

A
  e

  e

Caution : Suffocation from exhaust gas

                          'Do not point the exhaust fume toward pedestrians or buildings.

                                '
Caution : Fire

Always operate this equipment on flat surface and, at Ieast 1 meter away
from any objects (wall, box, etc.).

Temperature around muffler and exhaust can get extremely high. Keep an
inflammable items (such as fuel, gas, paint, etc.) away from the equipment.

  - Always set the equipment on hard, flat surface,

  - Keep the equipment at least 1m from a wall or any obstacles, to allow workable

     space to access the control panel and opening of the panel door.

<Caution>
  e This equipment must be operated on hard and flat surface. Operatjng under any

    other conditions may result in malfunctions.

  e Do not block the airflow from radiator vent or muffler exhaust. It may result in

    reduced engine performance, overheating, or damage to the electrical parts.

  e Operating in dusty area or salty air (by the ocean), or any other particulate

    environment may result in clogged radiator, which may cause overheating, other

    malfunctions and insulation deterioration. Use extreme care, frequent checks

    and maintenance.

18
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 7-1. Select Load Cable

    Select the cable with proper gauge, based on its allowable amperage and the

    distance between the generator and the machinery to be connected.

A
 e

 e

Caution : Damage to properties

lf the load exceeds the allowable amperage, the damage to the cable ma

be damaged in overheating. .
If the cable is either too long or too small gauge, there will be greater voltag

drop between cables which brings voltage drop to loads. It may result in
reduced performance in the connected loads, malfunction, or damages.

" <Caution>

   e lt is recommended to select the proper gauge and length of cable, in

      consideration of the maximum 5% marginal drop only for the rated voltage,

      between the terminals of loads and generator via the cables.

- Expedient Formula: the

 e 3-Phase 3-Wire

Voltage Drop (V) =

1

voltage drop of cables

58

x

Length (m)

Dia (mm2)

× Current (A) × V-3

e 1-Phase

Voltage

2-Wire

DrQp (V) =

1

×

Length (m)

58 Dia (mm2)
x Current (A) ×2
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7-2. Connecting Load Cabte

o Danger : Electric Shock
e Before connecting or disconnecting a load cable from output receptacles,

 always turn a circuit breaker to OFF position, stop the engine, and remove

 the engine key. The person performing the maintenance should always
 keep the key.

A Caution : Fire
eDo not connect AC output to any indoor wiring.

<Caution>
  e Divide loads into 3 circuits proportiOnally as possible, when using the maximum

    output power especially, and connect them to each phase (R,S,T) respectively.

  e Be careful to limit the current under the rated current per the phase.

  e Note that the 1-phase output powerdecreases when 3-phase output power is

    used simultaneously.

  e Be careful to limit the total current under the rated output current when

    using 1-Phase and 3-Phase output simultaneously.
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7-3. Earth Leakage Circuit Breaker (ELCB) and Grounding

o Danger : Electric Shock
e Ground the every grounding terminal to the earth as set in the manual.
   If even one of all is unconnected by mistake or accident, it will be

   much more dangerous for human than the NO-RELAY case,
   because leaking current inevitably goes through the body.

e Even though all the bonnets of the loads have been grounded to the
   earth, the earth grounding terminal and the outer bonnet (canopy)

   grounding terminal should be grounded to the earth.

e Grounding should be made after the engine is stopped.
e Whenever the Ea rth leakage breaker is activated, you should always
   repair the leaking place first of all.

The generator is provided with the earth leakage circuit breaker(ELCB) to detect any

Leakage produced due to such the trouble as insulation failure of the load while the

generator is running and to cut off the circuit for protection against any accident such

as electrical shock resulting from the trouble.

e
e

The specification of ELCB;

 Rated Sensitive Current: 30mA (or below) (Grounding resistance: 500Q or below)

 Sensitive time: Within O.lsecond

(1) Grounding Work

   The qualified electrician should perform

   the grounding of the following 2 points

   (5009or below).

e The Bonnet (Canopy) grounding terminal

   of the generator

e The Bonnet of the load

<Caution>
e ln the event you cannot ground the generatorto

  the earth, consult with the authorized distributor or our

  engineering section
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(2) Operation Check

o
   e

Danger : Electric Shock / lnjuries

  Before turning Breakeror ELCB to ON position,
  ensure that the breakers or the switches of loads are positioned to OFF.

  Ybu should communicate well with the electrician by the load side

  when operating Breaker or ELCB.

Before operating

if the device can

the generator, check always

work.

       Ensure that the breakers and the4 switches of ioads are positioned to

      OFF.

Ensure every breaker to set OFF.

Referto T4-2.0peration Panela

and
 r4-3.0utput Panel-

Following the procedure in 9-1 ,

Initializing / Preparation,start an engine.
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/NF1-PhaseBreakerMainBreakerBatteryisolato

3-Phase Breaker

       Turn every breaker and ELCB to ON.

       Push the RESET (Green) button on

       the 1-Phase ELCB.

       Confirm the red lamp on the 1-Phase

       ELCB turned ON and the indicator on

       the 3-Phase ELCB turns RED display.

O

Lamp

RESET button (Green)

TEST button (Blue)

1-Phase ELCB

      Push the TEST button (Yellow) on 3-Phase

      ELCB.
       Indicator changes to Green from RED

      and ELCB trips to OFF, Which shows

      NORMAL.

      Push the TEST button (Blue) on 1-Phase ELCB.

      Red lamp turns to OFF and ELCB trips to OFF,

      Which shows NORMAL.
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3-Phase ELCB

fest button (lellow)

ln the event you cannot complete every step of the above procedure to the end,

the device is out of order. Consult with our authorized distributor or our engineering

section and ask to repair.
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(3) Earth leakage circuit breaker (ELCB) has activated

  When the ELCB has activated, repair the leakage point and restore it by the following

  procedure.

  (Overload happens when the breaker activates but the Earth leakage breaker does

  not activate.)

        Turn the 3-Phase ELCB to ON to restore.
        Turn the 1-Phase ELCB to RESET to restore.

By the above procedure, you can reset the ELCB to ON positions.
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o
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Danger : Electric Shock / lnjuries

 Before performing any equipment check or maintenance, stop the engine,

 and remove the engine key. The person performing the maintenance
 should always keep the key.

A caution : Fire / Burns

  e When checking engine, always stop the engine, and keep awayfrom fire.
      Wait until the engine cools down, before performing any checks.

A caution : Fire

  e Always wipe any drip of fuel or oil. Do not use this equipment

      when a Ieak is found. Repair the equipment before use.

8-1. Checking engine oil

     }*EPIease refer to the user's manual for Engine

       separateIy

When checking

The equipment
forcibly) the oil

for engine oil, be sure

leveled, and insert (not

gauge all the way in.

to keep

screw in

Prior to starting the equipment, make sure to fill the

engine oil to the MAX line through the oil filler.
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<Caution>
  e Check engine oil volume IN 5 MINUTES

     LATER, always after stopping engine or

     replenishing fuel.

  e lf the equipment is not leveled, you cannot

     obtain accurate oil level.

  e Do not ove rfill the engine oil. The excessive

     amount of engine oil may damage the engine.

(1 ) Selecting proper engine oil

  Use the API class CD grade or higher.

(2) Use the engine oil for Diesel engine with proper viscosity, based on the temperature

  (refer to the chart below).

UPPERLIMIT OILGAUGE
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e Viscosityandtemperature
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(3) Replacing Engine Oil Volume (Unit: Liter)

Lubrication Oil (including the oil in filter)

7.3 (O.3)

                         Value in O shows the oil in filter

8-2. Checking Coolant / Water

  }*I Refer to the User's Manual for Engine also.

O Danger : lnjuries

   e Before performing any equipment check or maintenance, stop the engine,

      and remove the engine key.
      The person performing the maintenance should always keep the key.

A caution : Burns

   e Do not open the radiator cap while operating this equipment or
       immediately after stopping the equipment, to avoid sustaining burns from

       hot vapor or water.
   e Do not touch the engine and mufflerduring operation and immediately
       after stopping the equipment, for the temperature can reach extremely

       high levels.

   Check the radiator and coolant reservoir tank for

   water and add water in case of shortage.

(1) Checking Radiator/Adding water

       Remove the radiator plate and open the

       radiator cap cover.

 4Remove the radiator cap.

 4 Fiit up water to the radiator water iniet top.

 gReinstall the cap and tighten it.

       Close the radiator cap cover and reinstall

       the radiator plate.
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(2) Checking Coolant in sub tank /Adding coolant

                                               '        Check to see if the water/coolant level is between MAX and MIN line in the Ji L sub tank.

                                               '.[i].        Fill up to the MAX line, if the water/coolant level is low.

<Caution>
e Be sure to use the long life coolant (LLC) for the aluminium radiator only. The

   coolant should be mixed good quality softened tap water with anti-freezing and

   anti-rust liquid.

e At ex-factory, the LLC mix ratio is 30% liquid and 70% water is installed. (Isuzu

   Genuine LLC: Besco LLC Super-Type E)

e Be sure to use the same LLC into sub tank.

e" The mix ration should be changed to ambient temperature but between 30 and

   50%.
e When replenishing LLC, be sure to use the same brand as the LLC left in the

   radiator and sub tank.

e Never use the mixed LLC by diffe rent brands.

e Be sure to change wholly in less than 2 years or 1000 hours.

           Mixture ratio (for reference only) :

Ambient
temperature

-150C -23OC -350C

Mixtureratio 3oo/, 4oo/, soo/,

e Be sure to use rubbergloves when handling LLC because LLC is toxic.

e When drinking LLC incidentally, be sure to belch it out promptly ahd consult with

   docto r.

e Wash it out in water completely when LLC spatters on clothes.

e LLC is designated lnflammable Product in The Third Category of Oil. So, be sure

   to keep it away from fire and sparks, and store it where infants and young

   children are unable to reach.

e Be sure to tighten up the radiator cap so that LLC cannot leak by improper cap

   tightening or the gap to the bottom.

e Be sure not to replenish LLC above [MAX] level on the sub tank.
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(3) Coolant Volume

Unit: L

fotal Coolant Vblume (including sub tank)

8.2 (O.9)

The value of ( ) shows the sub tank volume.

8-3. Checking Fan Belt

   )*1 Refer to the user's manual forEngine separately also.

O Danger : lnjuries

   e Before performing any equipment check or maintenance, stop the engine,
      and remove the engine key. The person performing the maintenance should

      always keep the key.
" e Close and lock all doors during operating this equipment, to avoid injuries by
      unintentionally touching cooling fan and fan belt.

A caution : Burns

  e Do not touch the engine and mufflerduring operation and immediately after
      stopping the equipment, for the temperature can reach extremely high level.

(1) Fan Belt fension

     The tension is proper when the fan belt has

     7 to 9mm slacks, when applying a finger

     pressure (about 98N {approximately 10kgD) at

     midpoint between fan pulley and alternator
     pu1Iey.

(2) Condition

     Check for any damage on the fan belt.

     Replace if necessary.
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<Caution>
  Refer to the <User's manual for Engine> for adjusting and replacing of the fan belt.
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8-4. Checking fuel

A caution : Fire

  e Always wipe any drip of Diesel fuel or oil.

  e Do not use this equipment when a leak is found.
      Repair the equipment before use.

Check for the fuel level in the tank. Add if necessary.

<Caution>
 e Use Diesel fuel, ASTM D975 No.2-D in the event ambient temperature reaches down

  tO -50C.

e Always use the Diesel fuel strainer

e Fill the fuel tank slightly less than the FULL tank level.

e The engine is designed to use either No.1 d-D or No.2-D

  Diesel fuel. However, for economical purpose, use

  Np.2-D Diesel fuel whenever possible at the

  temperature less than -70C, No.2-D fuel may pose

  operating problems. At the much colder temperature,

  use No.1-D fuel (if available) or use winterized No.2-D

  (blend of 1-D and 2-D).

  This blended fuel is usually called also No.2-D.

 .

x

lank Cap

 g-
,

"

Fuel Strainer

/

Fuel lnlet

lt can be used in colder temperature than No.2-D fuel, which has not been

winterized.

Check with service station operator to be sure you can getthe proper blend fuel.

e Fuel requirements:

NOT7CE: 7;he fue/ ity'ection pump, iru'ector or other parts of the fue/ system and

engine can be damaged if you use any fuet or fuel additive other than those
specifica/ly recommended by Isuzu.

Such damage is not our responsloility; and is not covered by the VVlarranty

fo heip avoid fuel system or engine damage, please heed the fo11owing:

 e Some service stations mix used engine oi/ with diese/ fueL Some
   manuiecturers of /arge diesel engines a//ow this; howeve4 for your diesel
   engine, do not use the diesel fuel which has been contaminated with engine

   oi/. Besides causing engine damage, such fue/ can a/so affect emission
   controL Before using any dieset fuel, check vvith the service station operator

   to see if the fue/ has been mixed with engine oil.

 e Do not use any fuel additive. At the time this manua/ was printect no other
   fuet additive was recommended. (See your authorized dealer to find out if
   this has changed.)
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8-5. Checking Fuel, Engine Oil, and Coolant leakage

A
   e

Caution : Fire

 Never use this equipment when a leak is found. Repair the equipment first

 of all.

Be sure to check for any fuel leak at the fuel hose connections, and oil and coolant

leak by opening side doors.

8-6. Checking Battery

A
   e

A
   e

   e

Caution : lnjuries to eyes and skin

 Battery fluid contains diluted sulfuric acid. Avoid contact with eyes, skin

  or on clothing. If the acid comes in contact, especially with eyes,

  flush with a lot of water, and contact physician or doctor immediately.

Caution: Explosion

 When the liquid Ievel is below the LOWER level, never use the equipment

 nor recharge battery.

 Battery may emit some combustible gas, so keep it away from fire and

 sparks.

        Check the fluid level. If the level is near or lower than the LOWER LEVEL,

        add distilled water until the fluid level reaches the UPPER LEVEL limit.

        Make sure that the battery cables are firmly secured to the posts. Tighten

        the clamps more if necessary.

     <Caution>

       e Check the hydrometer of the battery fluid. If it falls below 1.23, the

          battery requires recharging. Please call our authorized distributor or our

          engineering section.

i Replacing the battery

Remove the clamp and cable from

negative (-) post from the battery

(always remove negative side first).

Remove the battery fixing clamp

Remove the cable from positive (.),

Remove the battery from the seat

k'S/ijS///eq,/wpt'x%/Xg&

)i<[ Reinstall a new battery in the reverse order (always install the cable to the

 positive (+) post of the new battery first).
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 9-1. Initialization and Preparation

o Danger : Suffocation from exhaust gas
    e Exhaust fumes from the engine contains many elements harmful
       -fo humans. Do not operate this equipment in poorly
       ventilated area, such as inside a room or in a tunnel

A

Caution : Suffocation from exhaust gas

    e Do not point the exhaust fume toward pedestrians or buildings.

Caution : Fire

    e "lemperature around muffler and exhaust can get extremely high
        Ievels. Keep any inflammable items (such as fuel, gas, paint, etc.)

        away from the equipment.
    e Always operate this equipment on flat surface and, at least 1 meter
        away from any objects (wall, box, etc.).

Caution : lnjuries

    e AIways place the equipment on a flat and stable surface,
       to keep the equipment from sliding.
    e When starting the engine, turn off the connected equipment and
       set the circuit breaker to OFF position.

Turn every circuit breakers

to OFF position.

Turn the Battery Isolator to

ON position.

Turn the Throttle Switch to

IDLING position.

Set the Starter Switch to

PREHEAT position.

Set the starter switch to

START and start the engine

immediately after the

Preheat Lamp turns OFF

from ON.

VoltageRegulatorPreheatLamp
N /
N

o:

ooeotEpso
fifii@ g
,
o

eE@ ee:

:
EffeiKq,
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/IttN
o

MamBrea/ker/NThrottleSwitch3-PhaseBreakerStarterS･×

1-Phase Breaker

Battery lsolator

<Caution>
  e Preheating time va ries by coolant

     temperature. It completes in 3-30 seconds

     usually.

  e Do not drive the starter motor more than

     10 seconds successively.

IDLING position

RUN position

XPwhE

R
e
q
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e lf you need to restart, wait at least 30 seconds before the retry.

Release the starter switch, as soon as the engine is started.

Keep the englne idle for about 5 minutes.

Turn the Throttle Switch to
Ensure that the tachometer

RUN position.
shows 50Hz at no load.

NoLoadFrequency(RevolvingSpeed)

50HzRUN 50Hz(about)(1500min-i)

<Caution>
  e By setting frequency to

     will be obtained at the

the above frequency

rated output load.

under no load, 50Hz(almost)

Adjusting the Voltage Regu1ator, set it to the required voltage.

50Hz RUN 415V

Turn the Circuit Breakers to ON to send power to the load side.

o
   e

Danger : Electric Shock / lnjuries

 Before turning the circuit breakers to ON to send power to the load side,

  always ensure that any circuit breaker and switch of loads are positioned to

  OFF.
 In the case the generator and the Ioad are away from each other, proceed

 with the above steps, communicating well with the other person by the load

 in order to prevent from accident.
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9-2. During Operation

(1) Post startup check

   e Make sure that all meters (gauges) and displays are working properly.

     (Refer to 5. Equipment)

   e Check for any unusual vibration or noise.

   e Check for any unusual color from the exhaust. Under normal condition, the

      exhaust gas has no color or light bluish color.

 <Caution>
   e lf finding out abnormality, consult with our authorized distributoror our

      engineering section in order to repair, without using the machine.

(2) Adjustment during operation

   e Make subtle adjustment to voltage using the Voltage Regulator, by monitoring

      Voltage Meterduring operation.

- Extracting the air out of the fuelling system for engine stop due to no fuel

   This generator is equipped with automatic extracting feature. Thus if the engine

    stops due to running out of fuel, follow the next steps to extract the airout.

   g Add fuel to the fuel tank.

           Turn the starter switch to RUN position. It will take approximately 30

           seconds to extract the air out.

                                                      '
 <Caution>
    e Be sure to confirm that the air in the fuel line is vacuumed completely, by starting

       the engine after turning the throttle switch to [IDLING] . Insufficient vacuum

       causes unstable engine revolution. In the case, perform the vacuum again.

9-3. Stopping

           Turn the switch on the equipment and the circuit breaker on the load to

           OFF.
   e Tu rn every ci rcuit breaker to OFF position

   g Turn The Throttle Swltch to IDLING posltlon

   g Keep the engine idle(cooling down) for about 3 minutes.

   S Tu rn the sta rter switch to STO P.

   4 Tu rn the batte ry isoiator to oFF.

32



9-4. Protection Feature

   This equipment is equipped with automatic shutdown

   location of trouble, against trouble during operation. In

   shutdown or alarm lamp flashing, turn off the engine

   shown by alarm lamp.

Protection Feature List

feature and display of the

the event of the automatic

and investigate the trouble,

No.
Action

Abnormality

ELCB
Trip

Breaker
Trip

Engine
Automatic

Shutdown

Warning

Lamp
Flash

Cause

1 HighWater
Temperature - - o o

Activatesduetohighwater
temperatureinengine

Default11OOC

2
a
E
N
-
"
6
'
e
o
E

LowOil
Pressure

- - o o
Activateduetolowoil
pressureintheengine
DefaultO.98xlOOkPa
{1.0kgf/cm2}

3 Battery

Charge
lnsufficient - - ' o

Activatesinbatterycharge
lmpossible

4 CurrentLeakage o - - '
Activatesincurrentleakage

5 Overload - O - m Activatesinoverload

xo indicates the automatic activation

33



9-5. Connecting to External Fuel Tank

A
:

   e

Caution

 AIways stop the engine, when working on the fuel line.

 Always wipe any drip of Diesel fuel or oil. Do not use thi
 equipment when a leak is found. Repair the equipment before use.
 Ensure that there is no fuel leakage on the fuel line after the fuel line

 working finished.

Turn the 3-way valve Iever to A position.

 (lnstalled tank use position)

Disconnect the P/T 1/2 plugs from the

external fuel intake and the external fuel

return, and then connect the hoses from the

extemal fuel tank, as shown below.

 Turn the 3-way valve lever to B position.

(External tank use position)

Externalfueltank
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Extract the air out from the connected hoses.

By the above procedure, it makes possible to

use an external fuel tank.

'

  o

 e"
S<iiili

g

External Fuel lnlet

        External Fuel

<Caution>
  e Use always oil-pro of hose in 8-1 0mm inner

  e The fuel level in the external

     fuel tank should be O to 3m

     higher than the bottom of the

     equipment. Otherwise, it may

     cause engine ma[function or

     stoppage.

  e fo avoid any leak from the AsideLeverposition

     externa1 fue1

 3-w y Valve

Return

diameteras connecting hose.

   intake and return ports, always tum the lever for 3-way valve to A position

   whenever piping work is performed.

e Use extreme caution when connecting the hoses. If the lever position is set

  improper, the fuel may leak from either the built-in fuel tank or the external fuel

  tank.

e Set the fuel intake position 15-20mm above from the external fuel intake bottom

  line, otherwise water or garbage in the tank may come into the fuel line.

e ln order to avoid engine malfunction due to air suction, set the fuel return at the

  same level as the fuel intake level in the external tank.

e Referairextraction to r9-2. During Operations



engine speed is unstable and engine stops due to insufficient air extraction.

Therefore, be sure to confirm that the air is extracted completely and the engine

speeds keeps stable before Ieaving the equipment under people-less operation.

mawwttva,.maiewesmsEvamameew･meees.mm1ewmavauamauapm.ngmamarwmame.vaiwwuattmama

o
   e

Danger : Electric Shock/lnjuries

Before performing any equipment check or maintenance, stop the engine,

and remove the engine key. The person performing the maintenance should
always keep the key.

A
   e

A
:

Caution : Fire/Burns

When checking engine, always stop the engine, and keep away from fire.
Wait until the engine cools down, before performing any checks.

Caution : Fire

Always wipe any drip of fuel or oil. Do not use this equipment when a

Leak is found. Re pair the equipment befo re use.

Tb optimize the use of this generator, we recommend the periodical equipment checks

and maintenance, based on following maintenance matrix.

Use the hour meter as a guide for the operating time.

<Caution>
   e The authorized technicians only should perform all maintenance work, except for

     the pre-startup checks.

   e Request forthe maintenance items with e mark to ourauthorized dealeror our

      engineering section.

   e This chart only covers the simple checks and maintenance as forthe engine.

      For more detailed guide, please refer to the User's Manual for the engine.

   e Always u$e our genuine pa rts only for replacement.
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Description
Startup

check

Every

1OOhrs

Every

200hrs

Every

400hrs

Every

500hrs

Every

800hrs

Every

1OOOhrs

Every

1500hrs

ENGINESIDE
Cleaneachparts/

tightening
o

Engineoilchecks/

addoil
o

Engineoilchange
(fS'timeat50hrmark) o o

OilFilterchange

(7Sttimeat50hrmark)
o o

Coolantlevelcheck/

addcoolant
o

Exhaustcolorcheck o

Coolantchange
o
o
r
2
Y
r

Drainexcess.waterand

sedimentsinthewater

separator

o
o
D
r
a
i
n
w
a
t
e
rDrainwaterfromfuelfilter

orreplace

o
R
e
p
l
a
c
e

Drainwaterfromfueltank o

Cleanwaterseparatorand

cleangauzefilterinengine

feedpump

o
C
l
e
a
nCleaninsidefueltank e

Leakcheck

(fuel,oil,andcoolant)
o

Replacingfuelhose
e
o
r
1
Y
r

Cleanorreplaceaircleaner

element
o
C
l
e
a
n

o
R
e
p
l
a
c
e

Batteryfluidlevelcheck o

Batteryhydrometercheck o

Fanbeltcheck o

Fanbeltchange
o
o
r
2
Y
r

RadiatorFlushCleaning e

Checkandadjustengine

valveclearance
e

Fuelinjectionnozzle

check
e

GENERATORSIDE
Variousmeterandalarm

lampscheck
o

OperationcheckofELCB o

Groundingresistance

check
o

Insulationtest o
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(1) Change engine oil

lnitial 50hours

2ndandafter Every200hours
                             k

                                      'o. Oil Filler (Cap)
                                 t o eit?> "ff iS{{I'
                                             Oil FilterRemove the Oil Filter cap.

                            '                                      ==:i====                          Oil GaugeRemove the Oil Drain Plug and                                             Oil Drain
 th'en turn the Oil Drain Lever to ee e
                             Fuel Fitt6r '--= ==E!i!iEiE!liEEiii
 OPEN and drain the engine oil.

Turn the Oil Drain Lever to CLOSE and tighten the Oil Drain Plug.

Pour the oil to the upper level, checking

the height with the Oil Gauge.

Tighten the Oil Filler Cap.

<Caution>
   e For the volume and the type of engine oil to use

     and to replace, refer to r8-1. Checking Engine

     Oils .

o v

             m

  Oil Drain Lever

...... -==g

         Oil Drain Plug

(2) Oil Filter Change

lnitial 50.hours

2ndandafter Every400hours

g<!Ili]7 it by hand untii the gasket contacts the

      seat. Then, give it additional 3/4-1 turns,

      using an oil filter wrench after the gasket

      touch the seal surface.

4 suppiy engine oii

Drain the engine oil fully, as described

in (1) Change Engine Oil.

Loosen and remove the Oil Filter, using an oil filter wrench.

Smear a "ttle engine oil on the rubber gasket of the new oil filter.

Screw a new filter into place and tighten

ellifi.
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<Caution>
  e lf an oil filterwrench is not at hand, contact ourauthorized distributoror our

    engineering section to replace.

  e Oil Filter Part No.

Kubota Part No. 16414 - 32432

(3) Cleaning / Changing Air Filter Element

Clean Every1OOhours

Change Every400hours

         Loosen the air cleaner fixing Clip and

         remove the cleaner cap.

         Remove the outer element and the inner

         Element.

         Clean or change the outer element and

         the inner element and reinstall it in the

         reverse order.

<Caution>
  e Be sure to set the cleaner cap at the arrow mark

    upside.

  e Clean the element more often

     where the equipment is used in dusty condition.

  e
  e

zz===-(ggnt
e

       i(ix-

        11
Cleaner Cap

   K

  Clip

      o

Air Cleaner

  uw  D

Gpt @
 inneNrEiement /

    ･/         t  Outer Element

         Cleaner Cap

*

Valve

  Never pour any oil into air cleaner as dry type element is used.

  Open the vacuum valve to clean voluminous dust every week in clean place and

  every day in dusty place. When dirt or water found in the cleaner, wipe it out with

  cloth.

e Do not touch the element besides cleaning.

e Element Part No.

OuterElement TA040-93231
KubotaPartNo.

lnnerElement TA040-93221

- Clean Air Filter EIement

   <Dried contaminants adhered>

     Blast the compressed air to element from

     inside.

   <Catoon and oil adhered>

     Change to a new filter.
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1 Cloglndicator
   The clog indicator to display clog in the air

   filter element is incorporated to air filter unit.

   e Whenever RED SIGNAL appears in the

     indicator window, clean or change element

     regardless of operation hour.

   e After cleaning or changing finishes,

×

Clog lndicator

,!ll l

o

U
=7 sop

Reset Button

lndicator Window

(RED SIGNAL)

push the reset button to release the RED SIGNAL.

(4) Drain water in the Water Sedimentor

Check Startup

Clean Every200hours

When the Float (Red) is coming up to the Drain
Line, drain the water.

Turh the Fuel Lever to CLOSE.

Turn the Ring Nut counterclockwise and

remove Cup and Gauze Filter.

Dispose water or dirt.

Fuel Lever

Ring Nut

 Cup

Gauze Filter

 Drain Line

<>･

@O 9PEN

l't7ieegcLosE

x x xV' z' n'

Float(Red)

When dirt is adhered to the Gauze Filter, clean the filter by compressed air.

Reinstall in the reverse order.

<Caution>
   e Be sure to confirm that there is no dirt on O RING, when installing the cup.

   e Be sure to confirm that there is no fuel leakage from the water sedimentor,

      by turning the fuel lever to OPEN.

(5) Drain water in fuel filter

Drain Every200hours

Change Every400hours

4 Turn the Fuei Lever to cLosE.

CLOSE
･@･

f
f

Fuel Lever

Ring Nut

･pa CLOSE

cup

.OPEN Ix' "

mema
Fuel Filter

Element
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          Turn the Ring Nut counterclockwise and

          remove Cup and Fuel Filter Element.

          Remove the Fuel Filter by filter wrench.

          Dispose water or dirt.

          When dirt is adhered to the Fuel Filter Element, clean the filter by

          compressed air.

          Reinstall in the reverse order.

                     '

<Caution>
   e Be sure to confirm that there is no dirt on O RING, when installing the cup.

   e Be sure to confirm that there is no fuel leakage in the fuel line by running

      the engine.

   e Be sure to wipe out the spilled fuel in the fuel line when removing the fuel

      fi1ter.

   e Fuel Filter Part No.

Kubota Part No. 15521 - 43161

(6) Drain water in fuel tank

Drain Every 200 hours

 g Remove the Fuel Drain Plug.

 4 Turn the Fuel Drain Lever to opEN

        Draining the waterout, turn the Fuel

        Drain Leverto CLOSE.

 (IL Tighten the Fuei Drain piug.

(7) Change coolant

A
O
.
=
K

-v
"

----.-- :

-e" #- 1-r

=Fuel

/
D
r
a
i
n
L
e
v
e
r

i

Fuel Drain Plug

Change 2 years or1000 hours

Remove the radiator plate first and open the

radiator cap cover.

Remove the radiator cap.

                       40
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Radiator Cap

 Radiator Plate

eL LRadiator cap cover
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.Jli]7

Remove the Coolant Drain Plug.

After draining finishes,

tighten the Coolant Drain Plug.

Drain the sub tank stay

and drain coolant in the

sub tank.

-4
no
e eo ee e

Coolant Drain

.[6]7 Reinstall the sub tank and fill coolant up
to MAX level.

Fill coolant into radiator up as far as the

water inlet ievel.

S Tighten the radiator cap.

ee2Ei ---SubTank p

o

e
s

c
r
"
s
   -1se SM

Q

m

l1

xv!

o

Hose

o

MX

MIN

Close the radiator cap cover and

Reinstall the radiator plate.

<Caution>

 e Refer Coolant to or8-2. Checking CoolantlWateri .
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rmmama-tlmamawamema･me,memawrmamaewwwemmemamaesti'

o Danger : Electric Shockllnjuries
e Before performing any equipment check or maintenance, stop the
   engine, and remove the engine key. The person performing the

   maintenance should always keep the key.

A caution : Fire/snjuries

     e femperature around muffler and exhaust can get extremely high levels.
        Keep any inflammable items (such as fuel, gas, paint, etc.) away from

        the equipment.
     e When checking engine, always stop the engine, and keep awayfrom
        fire. Wait until the engine cools down, before performing any checks.

A caution : Fire

     e Always wipe any drip of Diesel fuel or oil. Do not use this equipment
        when a leak is found. Repair the equipment before use.

(1) Storage Procedures

   lf the generator will not be used for more than two months, perform the following

   maintenance and storage procedures.

Remove

Change

Drain

batte ry.

engine oil.

fuel in the fuel tank and fuel filter.

Clean all parts, cover the equipment, and store it in the place where dust and

humidity are less as possible.

<Caution>
 e Charge the removed batte ry once a month.
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(2) Stacking

l
{
l
i
l
i

l

l
i

l
l
i
l

O Danger:lnjuries

     lf you have to stack two generators at warehouse, always proceed with the

     following steps.

 e Ensure that there is no dent on bonnet, Ioose bolt or no bolt in the equipment.

 e Always place the equipment hoiizontal on a flat and stable surface to be
    endurable for the total weight, and to keep the equipment from sliding.

 e When lifting the equipment, always use a Iift hook.
 e Always place ties (sleepers) in the Iower equipment firstiy and then stack

    the upper equipment on it. AII the ties should be the same size (dimension)

    and longer than the width of the lower generator.

 e Do not stack more than 2 unjts. The lowergeneratorshould be bigger than
    the upper generator in size and weight.
 e Do not ope ra te the sta ckin g/stacked eq uipment.

:
;
tRS
be

"om

1･2{･

o
:

Danger : Electric Shock

 Do not operate the equipment, if the equipment or you are wet,

 Before performing any equipment check or maintenance, stop the engine.

A
   e

A
:

Caution : lnjuries

 When performing equjpment check and maintenance, always stop the

 englne.

Caution: Fire/Burns

Never get fire near to the equipment.
When checking engine oil or changing oil, always stop the engine, and

wait until the engine cools down.

If you open either the oil gauge or the oil filler cap during operation,

hot oil may cause some injury.
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Follow the guideline below, when performing any troubleshooting. If you cannot resolve

the problems by this troubleshooting guide, contact our authorized distributor or our

engineering section to request the repair.

Symptom PresumableCause Action

Startermotordoesnot 1.BatterylsolatorisOFF 1.TurnBatterylsolatortoON

driveorspeedislow. 2.Batteryoutputisweak 2.Check/batteryliquid/or

3.Batteryisdeteriorated Charge

4.BatteryterminalisOFForloose 3.Changebattery

5.Batteryterminaliscorroded 4.Fix/Tightenterminal

6.Starterswitchorrelayis 5.Cleanterminal

defective 6.Askourdistributortorepair

7.Startermotorisdefective 7.Askourdistributortorepair

8.ECU(EngineController)is 8.Askourdistributortorepair

.
I
g

defective

'
g

Startermotordrives
butenginedoesnottt

1.Fuelisinsufficient

2.Fuelfilterisclogged

1.Addfuel
2.CIean/Changefuelfilter

8
v

start 3.Gauzefilterisclogged 3.Clean/Changegauzefilter
2
-
-

4.Waterisinterfusedinfuelline 4.Drainwaterinwater
c("

u 5.Airisinterfusedinfuelline

separator,fuelfilterorfuel

tank

6.Poorpipingconnectionto 5.Extracttheair

externalfueltank 6.Checkpipingconnection

7.Fueltankselectorlever(3- 7.checklever(3-wayvalve)

wayvalve)positioniswrong 8-1.ChecklChangefuse

8.Fuelcutsolenoid(motor)does 8-2.Check/Changefuelcut

notwork solenoid

<Ambienttemperature 1.Fuelisfrozen 1.Usewinterizedfuel

fallsdownbelowzero> 2.Waterinfuellineisfrozen 2.Drainwaterinfuelline

3.Pre-heaterisdefective 3.Askourdistributortorepair

Enginestartsbutstalls 1.Fuelfilterisclogged 1.Clean1Changefuelfilter

immediately 2.Gauzefilterisclegged 2.Clean/Changegauzefilter

3.Waterisinterfusedinfuelline 3.Drainwaterinwater
separator,fuelfilterorfuel

4.Airisinterfusedinfuelline tank

5.Poorpipingconnectionto 4.Extracttheair
.

externalfueltank 5.Checkpipingconnection

6.Airfilterelementisclogged 6.Check/Changeairfilter

7.Lubricantoilisinsufficient element

7.Supplylubricantoil

Engineoilpressurei$low 1.Lubricantoilisinsufficient 1.Supplylubricantoil

2.0ilfilterisclogged 2.Changeoilfilter

3.0ilPressureswitchis 3.Askourdistributortorepair

defective 4.Askourdistributortorepair

4,Oilpressuremeteris 5.Changetoproperkindand
defective viscosityoil

5.Wrongoilisused
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Overheated 1.Enginethermostatis 1.Askourdistributortorepair

defective 2.Askourdistributortorepair

2.Watertempsensoris 3.Askourdistributortorepair

defective 4.CheckIAdjustfanbelt

3.Watertempmeterisdefective 5.Check/Supplycoolant

4.Fanbelttensionisweak 6.Cleanradiatorcore

5.Coolantisinsufficient

6.Radiatorcoreisclogged

Blacksmokecomesoutfrom 1.Airfilterelementisclogged 1.Check/Changeairfilter
Muffler element

2.Fuelinjectionnozzleis 2.Askourdistributortorepair

defective 3.Changetocleanfuel
3.Improperfuelisused

Whitesmokecomesoutfrom 1.Toomuchortoolittleoilto 1.Askourdistributortorepair

Muffler cylinder 2.Drainwaterinwater
2.Waterisinterfusedinfuelline separator,fuelfilterorfuel

.tt

tank

3.Fuelinjectionnozzleis 3.Askourdistributortorepair

defective 4.Warm-updrivingisneeded
4.Coolanttemperatureistoolow 5.Askourdistributortorepair

5.Enginethermostatisdefective

Pointer(hand)doesnotmove 1.Voltagemeterisdefective 1.Askourdistributortorepair

involtagemeter 2.AVRisdefective 2.Askourdistributortorepair

3.Disconnectedcircuit,loose 3.Askourdistributortorepair

terminalordeparted

4.Initialexciterisdefective 4.Askourdistributortorepair

5.Alternatorisdefective 5.Askourdistributorterepair

Pointer(hand)doesnotgoes 1.Voltagemeterisdefective 1.Askourdistributortorepair

uptotheratedvoltage 2.AVRisdefective 2.Askourdistributortorepair

3.Voltagereguiatordialis 3.Askourdistributortorepair

defective 4.Askourdistributortorepair

4.Frequencyislow

Pointerexceedstherated 1.Voltagemeterisdefective 1.Askourdistributortorepair

voltage 2.AVRisdefective 2.Askourdistributortorepair

Thevoltagedropsdrastically 1.AVRisdefective 1.Askourdi$tributortorepair

whenconnectingtoload 2.Unbalancedloadssharingto 2.Balancetheloadssharingto

eachterminal eachterminal

3.Wrongfrequencyisused 3.Settheswitchtotheload

frequency

4.Loadstotalexceedstherated 4.Decreasetheloadstomeet
current theratedoutput

CannotturnthebreakertoON 1.TheMainbreakerpositionsat 1.0nceturningtheleverto

betweenONandOFF OFF,turnittoON

2.Shortcircuitontheload 2.Checktheloadcircuit
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Shindaiwa　Corporation

Head　Office＝6－2－11，0zuka－Nishi，

　　　　　　　　　Asaminami－ku，Hiroshima

　　　　　　　　　731－3167，Japan

Telephone＝81－82－849－2220　　FAX＝81－82－849－2481



ISO 9001         CERI"IFIEDOWNER'S ANDOPERATORS MANUALSOUND-PROOFDIESEL ENGINE GENERATORDGAI2DAcAuTloN Do not operate theequipment before youhave read and understoodthe instructions for use,lable of Contents1 . Safety Guidelines2. Specifications 2-1.Data 2-2. Ambient Condition3. Use4. Parts 4-1. 0uterand Main Components 4-2. 0peration Panel 4-3. 0utput Panel5. Equipment 5-1 . Monitor Lamp 5--2. Meters 5-3. Fuel Line Changeover Valve    (3-Way Valve)6. Transportation & lnstallation 6-1. How to transport 6-2. Installation7. Connecting load 7-1. Select Load Cable 7-2. Connecting Load Cable 7-3. ELCB and Grounding8. Initialization and Pre--check 8-� Engine Oil 8-2. Coolant / Water 8-3. Fan Belt 8-4. Fuel 8-5. Fuel, Oil and Coolant Leakage 8-� Battery9. 0peration 9-1 . Initialization and Preparation 9-2. During Operation 9-3. Stopping 9-4. Protection Feature 9-5. Connect to External Fuel lank1O. Check and Maintenance11. Long lerm Storage12. Troubleshooting13. Generator Circuit Diagram14. Engine Circuit DiagramPage15566667899111617171819192021242425272829293030323233343542434647ShindaiwaCorporation71200-94310lntroduction  Thank you for purchasing Shindaiwa Sound Proof Diesel Engine Generator.e This user manual was created to ensure the safe operation of this equipment.'   Therefore, the manufacturer of this equipment strongly recommends that the user   follow the instructions herein, to avoid unnecessary accidents and repairs.e Please operate this equipment after thoroughly reviewing and understanding the   contents of this manual.e Please attach this manual, if the equipment will be sub-leased.e Please store this manual near the equipment for easy reference.- Following convention the degree of cautions.will be used throughout the manuat to indicateQDanger'Cancauseseriousinjuriesordeath.AcautionCancauseminorinjuriesordamagetotheequipmentorotherproperties.<Caution>Othertypesofcautione Even some of the items noted in rA Caution- may lead to serious injuries.   Please read all item and follow all the safety guidelines.mame,g-.'',.uawwmamawwmamrmme,mawwmrm.mmawwmtt,uao    Danger : Suffocation from exhaust fume         e Exhaust fume from the engine contains many elements harmful to             human. Do not operate this equipment in poorly ventilated area, such as             inside a room or in a tunnel.O Danger : Electric Shock         e Do not insert metal objects (such as pin or wire) into plug-in receptacles.         e Do not touch wiring or electric parts inside the equipment during            operation.         e Ground the every grounding terminal to the earth as set in the manual. If            even one of all is unconnected by mistake or accident, it will be much             more dangerous for human than the NO-RELAY case, because leaking            current inevitabiy goes through the body.         e Even when the ELCB in the load is grounded to the earth, be sure to            connect the terminal of bonnet in the equipment.         e Be sure to check the resistor value of the equipment periodically so that            you can avoid the electric shock caused by electric leakage         e Before connecting ordisconnecting a load cable from output receptacles,            always turn the circuit breaker to OFF position.1e Before performing any equipment check or maintenance, stop the   engine, and remove the engine key. A person performing the   maintenance should always keep the key.oADanger : lnjuries     e Close all doors and place locks during operating this equipment, to avoid        injuries by unintentionally touching cooling fan and fan belt.Caution     e: Suffocation from exhausting fume Do not point the exhaust fume toward pedestrians or building.ACaution     e: lnjuries to eye and skin Battery fluid contains diluted sulfuric acid. Avoid contact with eyes, skin or on clothing. If the acid comes in contact, especially with eyes, flush with a lot of water, and contact your physician immediately.ACaution : Explosion     e Do not use the equipment or charge the battery, in the case the battery        fluid level is lower than the LOWER level.     e Battery may emit some combustible gas, so keep it away from fire and        sparks.ACaution : Fire     e The equipment uses Diesel Oil as a fuel. When refueling, always stop        the engine and keep away from fire. Moreover, always wait until the        engine cools down before refueling.     e Always wipe any drip of Diesel fuel or lubrication oil. Do not use this        equipment when a leak is found. Repair the equipment before use.     e Temperature around muffler and exhaust can get extremely high. Keep        any inflammable items (such as fuel, gas, pajnt, etc.) away from the        equipment.     e Always operate this equipment on flat surface and, at least 1 meter away        from any objects (wall, box, etc.).     e Do not connectAC output to any indoorwiring.     e Always wait until the equipment cools down, before placing any covering        materials for storage.ACaution : Burns     e Neveropen the radiator cap during operation orjust after engine stops        as hot vapor may belch out.     e Do not touch the engine and muffler during operation and immediately        after stopping the equipment, for the temperature can reach extremely        high.2e When checking engine oil or changing oil, always stop the engine, and   wait until the engine cools down. If you open either the oil gauge or the   oil plug during operation, hot oil may cause some injury.ACaution : lnjuries     e When lifting the equipment, always use a lift hook. Do not lift a handle,        for it may cause equipment to drop due to handle breaking off.     e AIways place the equipment on a flat and stable surface, to keep the        equipment from sliding.     e When starting the engine, turn off the connected equipment and set the        circuit breaker to OFF position.     e Do not move the equipment during operation.     e When performing equipment check and maintenance, always stop the        engJne.     e Do not operate the equipment, if the equipment is being modified or if        the parts are removed.3- Location of Warning labels   When warning label becomes unreadable or damaged,   place new label at the appropriate location as specified in the following figure.   When ordering the label, use the following part numbers.1.2.3.4.lnjuriesCautionSafetyCaution (coolant )Precaution (Electric Shock)(No.19402-O021O)(No.19402-O0295)(No.19402-O0306)(No.19402-O0215)eeo.@. etNllv oeo12-r-i-tssiil}ilihi"k-'iil-1.-i,-i,IH>:pmeoe.IllN@@//3ldsLc1:E:1,it/-11g:i-:Tri],1:@,]-,-iii--'ls:mlu,yz=;lTl41"--eo@@oe@ee@oo@e-leNlL-\),.l4mememaFpa-eemmmamamemumamaSua'mowwrmmamaww'gewwma  2-1. DataUnitDGA12DGeneratingMethod-RotatingFiled,Brushless3-PhaseSynchronousGeneratorkVA12RatedOutputkW9.6RatedVoltagev415RatedCurrentA16.7RatedFrequencyHz50RatedSpeedMin'i15006'tiits8o-Phase&Wiringm-3-Phase4-WirePowerFactoro/o80lnsulationClass-FExcitingMethod-SelfExcitation(Brushless)Poles-4Method-Vertical,Water-cooled4-Cycle,DieselEngineModelNo.-KubotaD1703Cylinder-borextrokemm3-87x92.4ContinuousRatedSpeedkW{PS}12.4{16.9}Speed�-1mln1500DisplacementL1.647CombustionMethod.SwirlChamberedCoolingMethod-Water-coolingradiator2.thc-Lubricating-Trochoidpump,force-feedlubricationStarting-StarterMotorFuel-DieselOil.SAECIassCDorhigherFuelTankCapacityL60LubricantVolumeL7.3(includingfilterO.3L)CoolantVolumeL8.2(includingsub-tank1.1L)StarterMotorCap.V-kW12-1.4AlternatorCap.V-A12-30Battery-75D31RLengthmm1350Widthmm7808-th8E6Heightmm1140DryWeightkg693lnstalledWeightkg76352-2. Ambient Condition   Be sure to use the equipment under the following ambient condition range.  Otherwise the condition may cause damage, insufficient output or durability  shortage to the equipment.   o Ambient : Temperature: from -15 to 40 degree Celsius   a Relative : Humidity: less than 80%   o Altitude : Less than 300meeePower Supply forPower Supply forPower Supply forsubmersible Pump, etc.Iightings, etc.electric tools, home appliances4-1. 0uterand MainComponentsLifting LugOperation Panel      DoorFuel lnlettif6,aLug for rope        Output Terminal              CoverEmergency Stop      ButtonineCheckDoorRadiatorLugforrOPeAlterchecdoornoewaisol.--x.l'e:iSior-iitUh----No:i'Loee,.lll,me,scl[MEiiva1he1'Tt[E=]1AlternatorirCleanerLUgforRope亊ee}iY1oooSubTank/'IN''N'SspuS"T:LNend,w'CheckDoorcBattery亊`=iliiSISsilmmecb.'r-ik7!"le-lfil.'',s'--.reHassz"ifieNst=x\([=]:1-.1/nsl-ITLLE=]Ats.;.:g;+----N--/No/oosi'亊OilFillekOilFilterJua--\([.--------------s-----iiiii-LLt-'l"l.:---.------------------t-----[e@@oo@oSo@oo@o-Plugt----NelTankFuelFilter/XXOuterFuellnletOilDrainPlugFuelDrainOuter Fuel OutletCoolant DrainEngine Check DoorWater SeparatorOil GagegggeThree Way Valve64-2.Operation Panel20768510214111215x)Trxx亊XiI/////fXNXNll/'1///NNXNiII1z//v"tw{bGuL:tiu'igO1'o/'1::'asVOvd-tj;Sii>o7-on.I9-e:-1/-lXe\)ol-(K-.,1)oe-a-7fi.y-ijfiii//,i,ii:l9亊t-Ai,mxi////./IN亊亊.XR1f21223418161713\)NX191MainCircuitBreaker12OilPressureGauge2VoitMeter13FuelGauge3AmpereMeter14HourMeter4FrequencyMeter15EmergencyStopButton5PanelLightSwitch16PreheatLamp6PanelLight17StarterSwitch7VoltageRegulator18ThrottleSwitch8VoltMeterSelectorSwitch19Batterylsolator9AmpereMeterSelectorSwitch20PilotLamp10MonitorLamp213-PhaseBreaker11WaterTemperatureMeter221-PhaseBreaker74-3.OutputPanel (Side Door)Output ferminal Cover3-Phase ELCB3-Phase Receptacle(20A)Nx-].'/--'moorooUI10omo/tNgEt!!sLCBle1-oogo1DlIOylo1voooaNilQllooooooDI1oeaoOlIOINaOQcN'1-Phase ELCB1-PhaseReceptacle(15A)Bonnet Grounding ferminal8Mmeuamawwkwwwmemauamamaemffmawamama{urmaww5-1. MonitorLampThe equipment is incorporated in monitoring function of WATER TEMR BATTERYCHARGING & OIL PRESSURE.Under normal condition, when the starter switch changes from STOP to RUN, all thelamps of BATTERY CHARGING and OIL PRESSURE turn ON. When the enginestarts, all the lamps turn OFF.When abnormality is detected about WATER TEMP and OIL PRESSURE, thecorresponding monitor lamp will flash, and the engine is automatically shutdown.When the automatic shutdown is engaged, turn the starter switch to STOP positiononce, and then restart the engine. In the event the automatic shutdown happens afterthat, check which lamp turns ON or OFF and point out where is the abnormality.(1) Coolant /Waterfemperature Monitor LampoDanger : lnjuriese Close all doors and place during operating this equipment,,to avoid injurie  by unintentionally touching cooling fan and fan belt.ACaution : Burnse Do not open the radiator cap while operating this equipment or   immediately after stopping the equipment, to avoid sustaining burns from   hot vapor.e Do not touch the engine and muffler during operation and immediately   afier stopping the equipment, for the temperature can reach extremely   high.When the water temperature rises over 1150C, the coolantiwater temperature monitorlamp will flash, and the automatic shutdown of engine will be engaged.When this occurs, check the coolant / water reservoir tank, and replenish if needed.(Referto r8-2 Checking coolantiwatera )           lf the water level is normal, there may be a possibility of loose fan belt       '          or water leakage in coolant lines. Check it after the engine cools down.\(Is>g                <Caution>                 e Be sure to check the volume in the radiator sub-tank                  'WAI'ER TEMP before operation as it cannot detect the water temperature                   When the water volume is insufficient.9\(2OilPressure Monitor Lam Low Oil PressureoDanger : lnjuriese CIose all doors and place during operating this equipment, to avoid  injuries by unintentionally touching cooling fan and fan belt.ACaution: Burnse Do not touch the engine and muffIer during operation and  immediately after stopping the equipment, for the temperature can  reach extremely high.e Do not open the radiator cap while operating this equipment or   immediately after stopping the equipment, to avoid sustaining burns   from hot vapor.e When checking engine oil or changing oil, always stop the engine,   and wait until the engine cools down. If you open either the oil gauge   or the oil plug during operation, hot oil may cause some injury.OIL PRESSWhen the engine oil pressure drops below O.49 x 1 OOkPa {O.5kgf/cm2}during operation, the oil pressure monitor Iamp will flash, and theautomatic shutdown will be engaged.When this occurs, check the engine oil level, and replenish to themaximum level if needed.<Caution> e The engine oil pressure monitor cannot detect the degradation of engine oil    itself. Please check the engine oil periodically, and change if needed.    (Refer to r8-1 . Checking engine oila )(3) BatterytsCHARGECharge Monitor Lamp (Charging Lamp)    When the battery turns unable to be charged during operation, the    battery charge monitor lamp will flash. In the event this occurs, stop    the engine consult with the authorized distributor or our    engineering section.<Caution>e The battery charge monitor cannot detect the degradation of the battery    nor the battery fluid level, Check the battery fluid level periodically.    (Refer to M8-6. Checking Battery- )105-2. MetersMeters in the engine(1) Hour Meter  tlOUIIMETERgxpmanHour Meter keeps track of utilization time. Use this meter toschedule your Periodical Maintenance. Note that the Hour Meterwill operate, as long as the start switch is at ON position,regardless of whether the engine is running or stopped.(2) Water Temperature Gauge'ceo sosg<Water femperature Gauge displays the temperature of enginecoolant. Normal temperature may vary depending on theenvironment, but it should be between 800C and 950C.<Caution>lf the temperature exceeds normal value, disconnect the load,idle the engine at 1200min"', and wait until the reading falls to thenormal temperature range.(3) Oil Pressure Gaugesilxa"OtePal tts�"IBigkPe--ec�--Oil Pressure Gauge displays the pressure of engine oil. Normalpressure may vary depending on the environment, but it shoulddisplay 2.9-3.9 x 1OOkPa (3-4kgf/cm2). However, under coldweather, the pressure gauge may display higher reading.Continue idling until the pressure falls to normal range.(4) Fuel Gauge  h-hE>t$E: .lt shows the volume in the fuel tank.When filled up, itshows rFs .When the hand is approaching to rE- ,empty. Replenish fuel enough promptly.the volume is coming to11Generator Gauges(1) Volt MeterN<,i,ll.Zi'ゥt,,,.oooVoltage Meter displays the output voltage (Phase to Phase) fromthe generator.Please check and confirm it showing 415V at 50Hz duringoperation.(2) Ampere MeterN"i<ll'.X'"tゥ,.ttoooAmpere Meter displays the output current (Phase)generator.from the(3) FrequencyMeterN"S"tt--eet\)ttttttl~HzoooFrequency meter will display the frequency of thePlease check it showing 50Hz during operation.generato r.Lamps(1) Preheat LampsxWhen the starter switch is turned to <Preheat> position, thepreheat lamp will be turned ON. The preheat lamp will be turnedOFF after preheating completes showing the engine startpossible.<Caution>  e Preheating time varies to coolant temperature, usually about 3-1O seconds.(2) Pilot LampThe lamp indicates whether or not the equipment is generatingelectricity when the engine is running.12(3) Panel LightEliS$ntPanel light turns ON to illuminate the panel, when turning theswitch (by the light) to ON.Switchs(1) Starter SwitchSTOP   RUNPREHEIvrSTART<Caution>  e Do not leave the switch to this position,      the battery is discharged.  3. Preheat     This position is used during cold season, to preheat Glow Plug.  3. Start     This position is to start the engine. When the key is released,      the setting will automatically return to <Run> position.1. Stop  When the switch is set to this  position, all power will be off.  The switch must be set to this  position to remove the key.2. Run  The switch must be set to this position during operation.                     while the engine is stopped. Otherwise(2) Emergency StopButtonThis button is used to stop the engine in emergency.By inserting the button, the engine stops.Be sure to restore the starter switch to STOP and re-setthe button, turning clockwise after using the emergency stopbutton.(3) Main Circuit BreakerNQkBy turning this circuit breakeron the control panel to ON,Power will be transferred to the output receptacles and to theload side.The breaker trips to OFF, either overload or short-circuit.13 <Caution>e Do not use this breakeras the ON/OFF switch to the load.(4) 3-Phase Circuit Breaker  1-Phase Circuit Breakeroootututm".LJ[LlJaLooo3PBreakerpaIO Iach receptacle, 3-Phase and 1-Phase isincorporated with circuit breaker respectively.The breaker trips on overload or short-circuit onto stop power transmission to load.                  1P Breaker     <Caution>     Do not use this breaker as the ON/OFF switch to the load.(5) 3-Phase Earth Leakage Circuit Breaker (3P ELCB)  1-Phase Earth Leakage Circuit Breaker (1 P ELCB)                                  Each receptacle, 3-Phase and 1-Phase                                  incorporated with ELCB respectively.                                  When current leak occurs, it trips to stop                                  power transmission to load.DOo[]o&DI"t--t--Ll.-.Fmvl-"-magmo.;;--.-"-.-.".�'1PELCBY/-'3PELCB<Caution>DonotusethiDo not use this breaker as the ON/OFF switch to the load.is(6) Volt Meter Selector Switch                   By changing the switch, the voltmeterdisplays the voltage                   between the lines.@(7) AmpereMeter@Selector Switch     The phase current displays in the meter,     phase (R, S and T) position.by switching to each14(8) Battery lsolatoroou@ooOFF positionotwavoDON positionWhen turning the switch to OFF, the engineelectric circuit does not activate due to nobattery power.Voltage Regulator ,Throttle Switch(1) VoltageRegulator\(llS>The dial adjusts generator output voltage.By turning the dial clockwise, you can increases the voltage.By turning the dial counter-clockwise, you can decrease the voltage.(2) ThrottleSwitchrfilasept,DeThe switch is to change engine speed (revolution). Turn the switchto [IDELING] when engine start, warm-up or cool-down, and turn to[RUN] when using the equipment at the rated speed (50Hz).155-3. Fuel Line Changeover Valve (3-way valve)eeeCaution : FireAlways stop the engine when performing any work on the fuel line.Always wipe any drip of Diesel fuel or engine oil. Do not use this equipment,when a leak is found. Repair the equipment before use.Be sure to confirm that there is no leakage in the piping.By switching the 3-way valve, you can use fuel from extemal fuel tank.In this case, the built-in tank fuel cannot be used.(1) Using fuel from built-in fuel tankThe Iever for 3-way valve is set toA when the equipment is shipped.Outer fuel inlet and return areclosed with plugs (PTI/2).Use fuel as they are.,, 1       ----- x     o- e           D--li------- A '---h-.-.---pepla.h.ts-` ===r-'-A-AsideLeverPosition.:i:::;=:=:::i: oe"ee<Caution> e After having used the outer fuel and removed piping,     be sure to set the lever to A position and fix the plugs.External Fuel lnlet 3-w yValve        External Fuel Return(2) Using fuel from external fuel tankConnect hoses from the external fuel tank to the external fuel intake and the external fuelreturn ports, and set the lever for 3-way valve to B position.YOu can now supply the fuelFrom the external gas tank.For detailed instructions, refer to e9-5.Connecting to External Fuel lanks;'os=-S=== =r----------.B side Lever Positionii==--- =-= =----SSSe.Ssciii$lligM-N:3-way Valve16eeeevama,-Meszadiva,ewwrteeMLma,//mmaeuemaewww,wwma.ma-mettt,6-1.How to transportoeeDanger : lnjuriesWhen lifting the equipment, always use a Iift hook.Never use roping lug for lifting the unit, for it may cause equipment to drop.(1) Lifting the equipment     Always use a Lift Iug, when lifting     the equipment for transportation.(2) Transporting the equipment     When transporting the equipment, make   ,, sure that the equipment is secured properly     with ropes tied to the roping lugs through.Lifting Lug\(iiiiiiifi/IPegge o-cr<Caution> e Always use extreme care when loading, unloading, and transporting the equipment,    otherwise damages and malfunction of the equipment may bring.176-2.lnstallationQ  eDanger : Suffocation from exhaust gasExhaust fumes from the engine contains many elements harmful to humans.Do not operate this equipment in poorly ventilated area, such as inside aroom or in a tunnelA  eA  e  eCaution : Suffocation from exhaust gas                          'Do not point the exhaust fume toward pedestrians or buildings.                                'Caution : FireAlways operate this equipment on flat surface and, at Ieast 1 meter awayfrom any objects (wall, box, etc.).Temperature around muffler and exhaust can get extremely high. Keep aninflammable items (such as fuel, gas, paint, etc.) away from the equipment.  - Always set the equipment on hard, flat surface,  - Keep the equipment at least 1m from a wall or any obstacles, to allow workable     space to access the control panel and opening of the panel door.<Caution>  e This equipment must be operated on hard and flat surface. Operatjng under any    other conditions may result in malfunctions.  e Do not block the airflow from radiator vent or muffler exhaust. It may result in    reduced engine performance, overheating, or damage to the electrical parts.  e Operating in dusty area or salty air (by the ocean), or any other particulate    environment may result in clogged radiator, which may cause overheating, other    malfunctions and insulation deterioration. Use extreme care, frequent checks    and maintenance.18/lesmaeefimemamutjeemermmamama,wwsuameuamauaMwwM,wa 7-1. Select Load Cable    Select the cable with proper gauge, based on its allowable amperage and the    distance between the generator and the machinery to be connected.A e eCaution : Damage to propertieslf the load exceeds the allowable amperage, the damage to the cable mabe damaged in overheating. .If the cable is either too long or too small gauge, there will be greater voltagdrop between cables which brings voltage drop to loads. It may result inreduced performance in the connected loads, malfunction, or damages." <Caution>   e lt is recommended to select the proper gauge and length of cable, in      consideration of the maximum 5% marginal drop only for the rated voltage,      between the terminals of loads and generator via the cables.- Expedient Formula: the e 3-Phase 3-WireVoltageDrop (V) =1voltage drop of cables58xLength (m)Dia (mm2)亊 Current (A) 亊 V-3e 1-PhaseVoltage2-WireDrQp (V) =1亊Length (m)58Dia (mm2)x Current (A) 亊2197-2.ConnectingLoad CabteoDanger : Electric Shocke Before connecting or disconnecting a load cable from output receptacles, always turn a circuit breaker to OFF position, stop the engine, and remove the engine key. The person performing the maintenance should always keep the key.ACaution : FireeDo not connect AC output to any indoor wiring.<Caution>  e Divide loads into 3 circuits proportiOnally as possible, when using the maximum    output power especially, and connect them to each phase (R,S,T) respectively.  e Be careful to limit the current under the rated current per the phase.  e Note that the 1-phase output powerdecreases when 3-phase output power is    used simultaneously.  e Be careful to limit the total current under the rated output current when    using 1-Phase and 3-Phase output simultaneously.207-3.EarthLeakageCircuit Breaker (ELCB) and GroundingoDanger : Electric Shocke Ground the every grounding terminal to the earth as set in the manual.   If even one of all is unconnected by mistake or accident, it will be   much more dangerous for human than the NO-RELAY case,   because leaking current inevitably goes through the body.e Even though all the bonnets of the loads have been grounded to the   earth, the earth grounding terminal and the outer bonnet (canopy)   grounding terminal should be grounded to the earth.e Grounding should be made after the engine is stopped.e Whenever the Ea rth leakage breaker is activated, you should always   repair the leaking place first of all.The generator is provided with the earth leakage circuit breaker(ELCB) to detect anyLeakage produced due to such the trouble as insulation failure of the load while thegenerator is running and to cut off the circuit for protection against any accident suchas electrical shock resulting from the trouble.eeThe specification of ELCB; Rated Sensitive Current: 30mA (or below) (Grounding resistance: 500Q or below) Sensitive time: Within O.lsecond(1) Grounding Work   The qualified electrician should perform   the grounding of the following 2 points   (5009or below).e The Bonnet (Canopy) grounding terminal   of the generatore The Bonnet of the load<Caution>e ln the event you cannot ground the generatorto  the earth, consult with the authorized distributor or our  engineering sectionl-,-RjJosoot--voauO19cfNoCaOHilooooIHoojk1'-1VGtNpocaoonoo<gli\)ocvuonmocvCtNilootJurBonnet grounding terminal21(2) OperationChecko   eDanger : Electric Shock / lnjuries  Before turning Breakeror ELCB to ON position,  ensure that the breakers or the switches of loads are positioned to OFF.  Ybu should communicate well with the electrician by the load side  when operating Breaker or ELCB.Before operatingif the device canthe generator, check alwayswork.       Ensure that the breakers and the4 switches of ioads are positioned to      OFF.Ensure every breaker to set OFF.Referto T4-2.0peration Panelaand r4-3.0utput Panel-Following the procedure in 9-1 ,Initializing / Preparation,start an engine.mmoaoo.e[{iieii'Eey'ilileoEgo@,Eil?o@NOE]Oo@:eogzINv-/NF1-PhaseBreakerMainBreakerBatteryisolato3-Phase Breaker       Turn every breaker and ELCB to ON.       Push the RESET (Green) button on       the 1-Phase ELCB.       Confirm the red lamp on the 1-Phase       ELCB turned ON and the indicator on       the 3-Phase ELCB turns RED display.OLampRESET button (Green)TEST button (Blue)1-Phase ELCB      Push the TEST button (Yellow) on 3-Phase      ELCB.       Indicator changes to Green from RED      and ELCB trips to OFF, Which shows      NORMAL.      Push the TEST button (Blue) on 1-Phase ELCB.      Red lamp turns to OFF and ELCB trips to OFF,      Which shows NORMAL.v[1]olndicTes-1Y"ifig/.nvm-"ww-vllK1:lllLIZoc3-Phase ELCBfest button (lellow)ln the event you cannot complete every step of the above procedure to the end,the device is out of order. Consult with our authorized distributor or our engineeringsection and ask to repair.22(3) Earth leakage circuit breaker (ELCB) has activated  When the ELCB has activated, repair the leakage point and restore it by the following  procedure.  \(Overload happens when the breaker activates but the Earth leakage breaker does  not activate.\)        Turn the 3-Phase ELCB to ON to restore.        Turn the 1-Phase ELCB to RESET to restore.By the above procedure, you can reset the ELCB to ON positions.23eei,me'esMva,eweemettesa.sc'mammaue,meteswwewmaww,wwrm'mao  eDanger : Electric Shock / lnjuries Before performing any equipment check or maintenance, stop the engine, and remove the engine key. The person performing the maintenance should always keep the key.A caution : Fire / Burns  e When checking engine, always stop the engine, and keep awayfrom fire.      Wait until the engine cools down, before performing any checks.A caution : Fire  e Always wipe any drip of fuel or oil. Do not use this equipment      when a Ieak is found. Repair the equipment before use.8-1. Checking engine oil     }*EPIease refer to the user's manual for Engine       separateIyWhen checkingThe equipmentforcibly\) the oilfor engine oil, be sureleveled, and insert \(notgauge all the way in.to keepscrew inPrior to starting the equipment, make sure to fill theengine oil to the MAX line through the oil filler.Rho'o.   ['EiiiEi oiiFi"eroiiGaugtt/.llllllillllllilllillllligXt ,"ls?i<Caution>  e Check engine oil volume IN 5 MINUTES     LATER, always after stopping engine or     replenishing fuel.  e lf the equipment is not leveled, you cannot     obtain accurate oil level.  e Do not ove rfill the engine oil. The excessive     amount of engine oil may damage the engine.(1 ) Selecting proper engine oil  Use the API class CD grade or higher.(2) Use the engine oil for Diesel engine with proper viscosity, based on the temperature  (refer to the chart below).UPPERLIMITOILGAUGEol亊I亊!,S,,scg�'i.Teff,4k,{b's'f'iiI{g'OKNOTTOOENOUGHMUCH24,e Viscosityandtemperaturefemp(oc),.x -3e'J'III. "1 " k'xi'll/lli..ISx:'.l.:sx. I ii'kS"tQ' .l..;lls,}.,h -+SAE30+    1   ttt              t "tr =fgmma# =::.lll/Lゥl5,"i.ili....ir'. il..I 'lt ..} l't.E. < l':\)"i.l' 1 25..11i,   "tt'/1/iff',i.Illi/i"t'i.(3) Replacing Engine Oil Volume(Unit: Liter)Lubrication Oil (including the oil in filter)7.3 (O.3)                         Value in O shows the oil in filter8-2. Checking Coolant / Water  }*I Refer to the User's Manual for Engine also.O Danger : lnjuries   e Before performing any equipment check or maintenance, stop the engine,      and remove the engine key.      The person performing the maintenance should always keep the key.A caution : Burns   e Do not open the radiator cap while operating this equipment or       immediately after stopping the equipment, to avoid sustaining burns from       hot vapor or water.   e Do not touch the engine and mufflerduring operation and immediately       after stopping the equipment, for the temperature can reach extremely       high levels.   Check the radiator and coolant reservoir tank for   water and add water in case of shortage.(1) Checking Radiator/Adding water       Remove the radiator plate and open the       radiator cap cover. 4Remove the radiator cap. 4 Fiit up water to the radiator water iniet top. gReinstall the cap and tighten it.       Close the radiator cap cover and reinstall       the radiator plate./C#.zaz    l7avL=7L ZL=7Z=7L=ZOLZDZ r7Radiator CapeRadiator PIateLRadiator cap cover      --O  gloo g :io  gio  [::iolnIeteEIes     es me  s&g--lSub Tank     xev!\(illoHose DMXMIN25(2) Checking Coolant in sub tank /Adding coolant                                               '        Check to see if the water/coolant level is between MAX and MIN line in the Ji L sub tank.                                               '.[i].        Fill up to the MAX line, if the water/coolant level is low.<Caution>e Be sure to use the long life coolant (LLC) for the aluminium radiator only. The   coolant should be mixed good quality softened tap water with anti-freezing and   anti-rust liquid.e At ex-factory, the LLC mix ratio is 30% liquid and 70% water is installed. \(Isuzu   Genuine LLC: Besco LLC Super-Type E\)e Be sure to use the same LLC into sub tank.e" The mix ration should be changed to ambient temperature but between 30 and   50%.e When replenishing LLC, be sure to use the same brand as the LLC left in the   radiator and sub tank.e Never use the mixed LLC by diffe rent brands.e Be sure to change wholly in less than 2 years or 1000 hours.           Mixture ratio (for reference only) :Ambienttemperature-150C-23OC-350CMixtureratio3oo/,4oo/,soo/,e Be sure to use rubbergloves when handling LLC because LLC is toxic.e When drinking LLC incidentally, be sure to belch it out promptly ahd consult with   docto r.e Wash it out in water completely when LLC spatters on clothes.e LLC is designated lnflammable Product in The Third Category of Oil. So, be sure   to keep it away from fire and sparks, and store it where infants and young   children are unable to reach.e Be sure to tighten up the radiator cap so that LLC cannot leak by improper cap   tightening or the gap to the bottom.e Be sure not to replenish LLC above [MAX] level on the sub tank.26(3) Coolant VolumeUnit: Lfotal Coolant Vblume (including sub tank)8.2 (O.9)The value of ( ) shows the sub tank volume.8-3. Checking Fan Belt   \)*1 Refer to the user's manual forEngine separately also.O Danger : lnjuries   e Before performing any equipment check or maintenance, stop the engine,      and remove the engine key. The person performing the maintenance should      always keep the key." e Close and lock all doors during operating this equipment, to avoid injuries by      unintentionally touching cooling fan and fan belt.A caution : Burns  e Do not touch the engine and mufflerduring operation and immediately after      stopping the equipment, for the temperature can reach extremely high level.(1) Fan Belt fension     The tension is proper when the fan belt has     7 to 9mm slacks, when applying a finger     pressure (about 98N {approximately 10kgD) at     midpoint between fan pulley and alternator     pu1Iey.(2) Condition     Check for any damage on the fan belt.     Replace if necessary.slapks as}('i'"� c:ft'   --FK. :,N< �.I-{ .-<98N>xtl1"k,tti'<Caution>  Refer to the <User's manual for Engine> for adjusting and replacing of the fan belt.278-4. Checking fuelA caution : Fire  e Always wipe any drip of Diesel fuel or oil.  e Do not use this equipment when a leak is found.      Repair the equipment before use.Check for the fuel level in the tank. Add if necessary.<Caution> e Use Diesel fuel, ASTM D975 No.2-D in the event ambient temperature reaches down  tO -50C.e Always use the Diesel fuel strainere Fill the fuel tank slightly less than the FULL tank level.e The engine is designed to use either No.1 d-D or No.2-D  Diesel fuel. However, for economical purpose, use  Np.2-D Diesel fuel whenever possible at the  temperature less than -70C, No.2-D fuel may pose  operating problems. At the much colder temperature,  use No.1-D fuel (if available) or use winterized No.2-D  (blend of 1-D and 2-D).  This blended fuel is usually called also No.2-D. .xlank Cap g-,"Fuel Strainer/Fuel lnletlt can be used in colder temperature than No.2-D fuel, which has not beenwinterized.Check with service station operator to be sure you can getthe proper blend fuel.e Fuel requirements:NOT7CE: 7;he fue/ ity'ection pump, iru'ector or other parts of the fue/ system andengine can be damaged if you use any fuet or fuel additive other than thosespecifica/ly recommended by Isuzu.Such damage is not our responsloility; and is not covered by the VVlarrantyfo heip avoid fuel system or engine damage, please heed the fo11owing: e Some service stations mix used engine oi/ with diese/ fueL Some   manuiecturers of /arge diesel engines a//ow this; howeve4 for your diesel   engine, do not use the diesel fuel which has been contaminated with engine   oi/. Besides causing engine damage, such fue/ can a/so affect emission   controL Before using any dieset fuel, check vvith the service station operator   to see if the fue/ has been mixed with engine oil. e Do not use any fuel additive. At the time this manua/ was printect no other   fuet additive was recommended. \(See your authorized dealer to find out if   this has changed.\)288-5.CheckingFuel, Engine Oil, and Coolant leakageA   eCaution : Fire Never use this equipment when a leak is found. Repair the equipment first of all.Be sure to check for any fuel leak at the fuel hose connections, and oil and coolantleak by opening side doors.8-6. Checking BatteryA   eA   e   eCaution : lnjuries to eyes and skin Battery fluid contains diluted sulfuric acid. Avoid contact with eyes, skin  or on clothing. If the acid comes in contact, especially with eyes,  flush with a lot of water, and contact physician or doctor immediately.Caution: Explosion When the liquid Ievel is below the LOWER level, never use the equipment nor recharge battery. Battery may emit some combustible gas, so keep it away from fire and sparks.        Check the fluid level. If the level is near or lower than the LOWER LEVEL,        add distilled water until the fluid level reaches the UPPER LEVEL limit.        Make sure that the battery cables are firmly secured to the posts. Tighten        the clamps more if necessary.     <Caution>       e Check the hydrometer of the battery fluid. If it falls below 1.23, the          battery requires recharging. Please call our authorized distributor or our          engineering section.i Replacing the batteryRemove the clamp and cable fromnegative (-) post from the battery(always remove negative side first).Remove the battery fixing clampRemove the cable from positive (.),Remove the battery from the seatk'S/ijS///eq,/wpt'x%/Xg&)i<[ Reinstall a new battery in the reverse order (always install the cable to the positive (+) post of the new battery first).29vamaim,.es,/.eetew,matmmaee,mamamaeewvamamamwwima,m 9-1. Initialization and PreparationoDanger : Suffocation from exhaust gas    e Exhaust fumes from the engine contains many elements harmful       -fo humans. Do not operate this equipment in poorly       ventilated area, such as inside a room or in a tunnelACaution : Suffocation from exhaust gas    e Do not point the exhaust fume toward pedestrians or buildings.Caution : Fire    e "lemperature around muffler and exhaust can get extremely high        Ievels. Keep any inflammable items (such as fuel, gas, paint, etc.)        away from the equipment.    e Always operate this equipment on flat surface and, at least 1 meter        away from any objects (wall, box, etc.).Caution : lnjuries    e AIways place the equipment on a flat and stable surface,       to keep the equipment from sliding.    e When starting the engine, turn off the connected equipment and       set the circuit breaker to OFF position.Turn every circuit breakersto OFF position.Turn the Battery Isolator toON position.Turn the Throttle Switch toIDLING position.Set the Starter Switch toPREHEAT position.Set the starter switch toSTART and start the engineimmediately after thePreheat Lamp turns OFFfrom ON.VoltageRegulatorPreheatLampN/No:ooeotEpsofifii@g,oeE@ee::EffeiKq,Oe]?q/IttNoMamBrea/ker/NThrottleSwitch3-PhaseBreakerStarterS~1-Phase BreakerBattery lsolator<Caution>  e Preheating time va ries by coolant     temperature. It completes in 3-30 seconds     usually.  e Do not drive the starter motor more than     10 seconds successively.IDLING positionRUN positionXPwhEReq30e lf you need to restart, wait at least 30 seconds before the retry.Release the starter switch, as soon as the engine is started.Keep theenglneidle for about 5minutes.Turn the Throttle Switch toEnsure that the tachometerRUN position.shows 50Hz at noload.NoLoadFrequency(RevolvingSpeed)50HzRUN50Hz(about)(1500min-i)<Caution>  e By setting frequency to     will be obtained at thethe above frequencyrated output load.underno load,50Hz(almost)Adjustingthe VoltageRegu1ator,set it to therequiredvoltage.50HzRUN415VTurn the CircuitBreakersto ON tosendpowerto the loadside.o   eDanger : Electric Shock / lnjuries Before turning the circuit breakers to ON to send power to the load side,  always ensure that any circuit breaker and switch of loads are positioned to  OFF. In the case the generator and the Ioad are away from each other, proceed with the above steps, communicating well with the other person by the load in order to prevent from accident.319-2. During Operation(1) Post startup check   e Make sure that all meters (gauges) and displays are working properly.     (Refer to 5. Equipment)   e Check for any unusual vibration or noise.   e Check for any unusual color from the exhaust. Under normal condition, the      exhaust gas has no color or light bluish color. <Caution>   e lf finding out abnormality, consult with our authorized distributoror our      engineering section in order to repair, without using the machine.(2) Adjustment during operation   e Make subtle adjustment to voltage using the Voltage Regulator, by monitoring      Voltage Meterduring operation.- Extracting the air out of the fuelling system for engine stop due to no fuel   This generator is equipped with automatic extracting feature. Thus if the engine    stops due to running out of fuel, follow the next steps to extract the airout.   g Add fuel to the fuel tank.           Turn the starter switch to RUN position. It will take approximately 30           seconds to extract the air out.                                                      ' <Caution>    e Be sure to confirm that the air in the fuel line is vacuumed completely, by starting       the engine after turning the throttle switch to [IDLING] . Insufficient vacuum       causes unstable engine revolution. In the case, perform the vacuum again.9-3. Stopping           Turn the switch on the equipment and the circuit breaker on the load to           OFF.   e Tu rn every ci rcuit breaker to OFF position   g Turn The Throttle Swltch to IDLING posltlon   g Keep the engine idle(cooling down) for about 3 minutes.   S Tu rn the sta rter switch to STO P.   4 Tu rn the batte ry isoiator to oFF.329-4. Protection Feature   This equipment is equipped with automatic shutdown   location of trouble, against trouble during operation. In   shutdown or alarm lamp flashing, turn off the engine   shown by alarm lamp.Protection Feature Listfeature and display of thethe event of the automaticand investigate the trouble,No.ActionAbnormalityELCBTripBreakerTripEngineAutomaticShutdownWarningLampFlashCause1HighWaterTemperature--ooActivatesduetohighwatertemperatureinengineDefault11OOC2aEN-"6'eoELowOilPressure--ooActivateduetolowoilpressureintheengineDefaultO.98xlOOkPa{1.0kgf/cm2}3BatteryChargelnsufficient--'oActivatesinbatterychargelmpossible4CurrentLeakageo--'Activatesincurrentleakage5Overload-O-mActivatesinoverloadxoindicates the automatic activation339-5. Connecting to External Fuel TankA:   eCaution AIways stop the engine, when working on the fuel line. Always wipe any drip of Diesel fuel or oil. Do not use thi equipment when a leak is found. Repair the equipment before use. Ensure that there is no fuel leakage on the fuel line after the fuel line working finished.Turn the 3-way valve Iever to A position. (lnstalled tank use position)Disconnect the P/T 1/2 plugs from theexternal fuel intake and the external fuelreturn, and then connect the hoses from theextemal fuel tank, as shown below. Turn the 3-way valve lever to B position.(External tank use position)Externalfueltank\)-Zt/avaIV-i1PVnvEEEgi"ioEln\)]e]15"v2gfhO'1IL!2e-YHQ1-Extract the air out from the connected hoses.By the above procedure, it makes possible touse an external fuel tank.'  o e"S<iiiligExternal Fuel lnlet        External Fuel<Caution>  e Use always oil-pro of hose in 8-1 0mm inner  e The fuel level in the external     fuel tank should be O to 3m     higher than the bottom of the     equipment. Otherwise, it may     cause engine ma[function or     stoppage.  e fo avoid any leak from the AsideLeverposition     externa1 fue1 3-w y ValveReturndiameteras connecting hose.   intake and return ports, always tum the lever for 3-way valve to A position   whenever piping work is performed.e Use extreme caution when connecting the hoses. If the lever position is set  improper, the fuel may leak from either the built-in fuel tank or the external fuel  tank.e Set the fuel intake position 15-20mm above from the external fuel intake bottom  line, otherwise water or garbage in the tank may come into the fuel line.e ln order to avoid engine malfunction due to air suction, set the fuel return at the  same level as the fuel intake level in the external tank.e Referairextraction to r9-2. During Operationsengine speed is unstable and engine stops due to insufficient air extraction.Therefore, be sure to confirm that the air is extracted completely and the enginespeeds keeps stable before Ieaving the equipment under people-less operation.mawwttva,.maiewesmsEvamameeweees.mm1ewmavauamauapm.ngmamarwmame.vaiwwuattmamao   eDanger : Electric Shock/lnjuriesBefore performing any equipment check or maintenance, stop the engine,and remove the engine key. The person performing the maintenance shouldalways keep the key.A   eA:Caution : Fire/BurnsWhen checking engine, always stop the engine, and keep away from fire.Wait until the engine cools down, before performing any checks.Caution : FireAlways wipe any drip of fuel or oil. Do not use this equipment when aLeak is found. Re pair the equipment befo re use.Tb optimize the use of this generator, we recommend the periodical equipment checksand maintenance, based on following maintenance matrix.Use the hour meter as a guide for the operating time.<Caution>   e The authorized technicians only should perform all maintenance work, except for     the pre-startup checks.   e Request forthe maintenance items with e mark to ourauthorized dealeror our      engineering section.   e This chart only covers the simple checks and maintenance as forthe engine.      For more detailed guide, please refer to the User's Manual for the engine.   e Always u$e our genuine pa rts only for replacement.35DescriptionStartupcheckEvery1OOhrsEvery200hrsEvery400hrsEvery500hrsEvery800hrsEvery1OOOhrsEvery1500hrsENGINESIDECleaneachparts/tighteningoEngineoilchecks/addoiloEngineoilchange(fS'timeat50hrmark)ooOilFilterchange(7Sttimeat50hrmark)ooCoolantlevelcheck/addcoolantoExhaustcolorcheckoCoolantchangeoor2YrDrainexcess.waterandsedimentsinthewaterseparatorooDrainwaterDrainwaterfromfuelfilterorreplaceoReplaceDrainwaterfromfueltankoCleanwaterseparatorandcleangauzefilterinenginefeedpumpoCleanCleaninsidefueltankeLeakcheck(fuel,oil,andcoolant)oReplacingfuelhoseeor1YrCleanorreplaceaircleanerelementoCleanoReplaceBatteryfluidlevelcheckoBatteryhydrometercheckoFanbeltcheckoFanbeltchangeoor2YrRadiatorFlushCleaningeCheckandadjustenginevalveclearanceeFuelinjectionnozzlecheckeGENERATORSIDEVariousmeterandalarmlampscheckoOperationcheckofELCBoGroundingresistancecheckoInsulationtesto36,(1) Changeengine oillnitial50hours2ndandafterEvery200hours                             k                                      'o. Oil Filler (Cap)                                 t o eit?> "ff iS{{I'                                             Oil FilterRemove the Oil Filter cap.                            '                                      ==:i====                          Oil GaugeRemove the Oil Drain Plug and                                             Oil Drain th'en turn the Oil Drain Lever to ee e                             Fuel Fitt6r '--= ==E!i!iEiE!liEEiii OPEN and drain the engine oil.Turn the Oil Drain Lever to CLOSE and tighten the Oil Drain Plug.Pour the oil to the upper level, checkingthe height with the Oil Gauge.Tighten the Oil Filler Cap.<Caution>   e For the volume and the type of engine oil to use     and to replace, refer to r8-1. Checking Engine     Oils .ov             m  Oil Drain Lever...... -==g         Oil Drain Plug(2) OilFilterChangelnitial50.hours2ndandafterEvery400hoursg<!Ili]7 it by hand untii the gasket contacts the      seat. Then, give it additional 3/4-1 turns,      using an oil filter wrench after the gasket      touch the seal surface.4 suppiy engine oiiDrain the engine oil fully, as describedin (1) Change Engine Oil.Loosen and remove the Oil Filter, using an oil filter wrench.Smear a "ttle engine oil on the rubber gasket of the new oil filter.Screw a new filter into place and tightenellifi.37<Caution>  e lf an oil filterwrench is not at hand, contact ourauthorized distributoror our    engineering section to replace.  e Oil Filter Part No.Kubota Part No.16414 - 32432(3) Cleaning / Changing Air Filter ElementCleanEvery1OOhoursChangeEvery400hours         Loosen the air cleaner fixing Clip and         remove the cleaner cap.         Remove the outer element and the inner         Element.         Clean or change the outer element and         the inner element and reinstall it in the         reverse order.<Caution>  e Be sure to set the cleaner cap at the arrow mark    upside.  e Clean the element more often     where the equipment is used in dusty condition.  e  ezz===-\(ggnte       i\(ix-        11Cleaner Cap   K  Clip      oAir Cleaner  uw  DGpt @ inneNrEiement /    �/         t  Outer Element         Cleaner Cap*Valve  Never pour any oil into air cleaner as dry type element is used.  Open the vacuum valve to clean voluminous dust every week in clean place and  every day in dusty place. When dirt or water found in the cleaner, wipe it out with  cloth.e Do not touch the element besides cleaning.e Element Part No.OuterElementTA040-93231KubotaPartNo.lnnerElementTA040-93221- Clean Air Filter EIement   <Dried contaminants adhered>     Blast the compressed air to element from     inside.   <Catoon and oil adhered>     Change to a new filter.381 Cloglndicator   The clog indicator to display clog in the air   filter element is incorporated to air filter unit.   e Whenever RED SIGNAL appears in the     indicator window, clean or change element     regardless of operation hour.   e After cleaning or changing finishes,亊Clog lndicator,!ll loU=7 sopReset Buttonlndicator Window(RED SIGNAL)push the reset button to release the RED SIGNAL.(4) Drain water in the Water SedimentorCheckStartupCleanEvery200hoursWhen the Float (Red) is coming up to the DrainLine, drain the water.Turh the Fuel Lever to CLOSE.Turn the Ring Nut counterclockwise andremove Cup and Gauze Filter.Dispose water or dirt.Fuel LeverRing Nut CupGauze Filter Drain Line<>O 9PENl't7ieegcLosEx x xV' z' n'Float(Red)When dirt is adhered to the Gauze Filter, clean the filter by compressed air.Reinstall in the reverse order.<Caution>   e Be sure to confirm that there is no dirt on O RING, when installing the cup.   e Be sure to confirm that there is no fuel leakage from the water sedimentor,      by turning the fuel lever to OPEN.(5) Drain water in fuel filterDrainEvery200hoursChangeEvery400hours4 Turn the Fuei Lever to cLosE.CLOSEfFuel LeverRing NutaCLOSEcup.OPEN Ix' "memaFuel FilterElement39          Turn the Ring Nut counterclockwise and          remove Cup and Fuel Filter Element.          Remove the Fuel Filter by filter wrench.          Dispose water or dirt.          When dirt is adhered to the Fuel Filter Element, clean the filter by          compressed air.          Reinstall in the reverse order.                     '<Caution>   e Be sure to confirm that there is no dirt on O RING, when installing the cup.   e Be sure to confirm that there is no fuel leakage in the fuel line by running      the engine.   e Be sure to wipe out the spilled fuel in the fuel line when removing the fuel      fi1ter.   e Fuel Filter Part No.Kubota Part No.15521 - 43161(6) Drainwater in fuel tankDrainEvery 200 hours g Remove the Fuel Drain Plug. 4 Turn the Fuel Drain Lever to opEN        Draining the waterout, turn the Fuel        Drain Leverto CLOSE. \(IL Tighten the Fuei Drain piug.(7) Change coolantAO.=K-v"----.--:-e"#-1-r=Fuel/DrainLeveriFuel Drain PlugChange2 years or1000 hoursRemove the radiator plate first and open theradiator cap cover.Remove the radiator cap.                       40/.t.anan.uzur-E=S27ZI2Z:i4Z:Z:i.    /l /r-7Radiator Cap Radiator PlateeL LRadiator cap cover   l:--:"\)o"olja   4;=o   [=oO  lnlet.Jli]7Remove the Coolant Drain Plug.After draining finishes,tighten the Coolant Drain Plug.Drain the sub tank stayand drain coolant in thesub tank.-4noeeoeeeCoolant Drain.[6]7Reinstall the sub tank and fill coolant upto MAX level.Fill coolant into radiator up as far as thewater inlet ievel.S Tighten theradiator cap.ee2Ei ---SubTank poescr"s   -1se SMQml1xv!oHoseoMXMINClose the radiator cap cover andReinstall the radiator plate.<Caution> e ReferCoolant to or8-2. Checking CoolantlWateri .41rmmama-tlmamawamemae,memawrmamaewwwemmemamaesti'oDanger : Electric Shockllnjuriese Before performing any equipment check or maintenance, stop the   engine, and remove the engine key. The person performing the   maintenance should always keep the key.A caution : Fire/snjuries     e femperature around muffler and exhaust can get extremely high levels.        Keep any inflammable items (such as fuel, gas, paint, etc.) away from        the equipment.     e When checking engine, always stop the engine, and keep awayfrom        fire. Wait until the engine cools down, before performing any checks.A caution : Fire     e Always wipe any drip of Diesel fuel or oil. Do not use this equipment        when a leak is found. Repair the equipment before use.(1) Storage Procedures   lf the generator will not be used for more than two months, perform the following   maintenance and storage procedures.RemoveChangeDrainbatte ry.engine oil.fuel in the fuel tank and fuel filter.Clean all parts, cover the equipment, and store it in the place where dust andhumidity are less as possible.<Caution> e Charge the removed batte ry once a month.42(2) Stackingl{lilillillilO Danger:lnjuries     lf you have to stack two generators at warehouse, always proceed with the     following steps. e Ensure that there is no dent on bonnet, Ioose bolt or no bolt in the equipment. e Always place the equipment hoiizontal on a flat and stable surface to be    endurable for the total weight, and to keep the equipment from sliding. e When lifting the equipment, always use a Iift hook. e Always place ties (sleepers) in the Iower equipment firstiy and then stack    the upper equipment on it. AII the ties should be the same size (dimension)    and longer than the width of the lower generator. e Do not stack more than 2 unjts. The lowergeneratorshould be bigger than    the upper generator in size and weight. e Do not ope ra te the sta ckin g/stacked eq uipment.:;tRSbe"om1�:Danger : Electric Shock Do not operate the equipment, if the equipment or you are wet, Before performing any equipment check or maintenance, stop the engine.A   eA:Caution : lnjuries When performing equjpment check and maintenance, always stop the englne.Caution: Fire/BurnsNever get fire near to the equipment.When checking engine oil or changing oil, always stop the engine, andwait until the engine cools down.If you open either the oil gauge or the oil filler cap during operation,hot oil may cause some injury.43Follow the guideline below, when performing any troubleshooting. If you cannot resolvethe problems by this troubleshooting guide, contact our authorized distributor or ourengineering section to request the repair.SymptomPresumableCauseActionStartermotordoesnot1.BatterylsolatorisOFF1.TurnBatterylsolatortoONdriveorspeedislow.2.Batteryoutputisweak2.Check/batteryliquid/or3.BatteryisdeterioratedCharge4.BatteryterminalisOFForloose3.Changebattery5.Batteryterminaliscorroded4.Fix/Tightenterminal6.Starterswitchorrelayis5.Cleanterminaldefective6.Askourdistributortorepair7.Startermotorisdefective7.Askourdistributortorepair8.ECU(EngineController)is8.Askourdistributortorepair.Igdefective'gStartermotordrivesbutenginedoesnottt1.Fuelisinsufficient2.Fuelfilterisclogged1.Addfuel2.CIean/Changefuelfilter8vstart3.Gauzefilterisclogged3.Clean/Changegauzefilter2--4.Waterisinterfusedinfuelline4.Drainwaterinwaterc\("u5.Airisinterfusedinfuellineseparator,fuelfilterorfueltank6.Poorpipingconnectionto5.Extracttheairexternalfueltank6.Checkpipingconnection7.Fueltankselectorlever\(3-7.checklever(3-wayvalve)wayvalve\)positioniswrong8-1.ChecklChangefuse8.Fuelcutsolenoid(motor)does8-2.Check/Changefuelcutnotworksolenoid<Ambienttemperature1.Fuelisfrozen1.Usewinterizedfuelfallsdownbelowzero>2.Waterinfuellineisfrozen2.Drainwaterinfuelline3.Pre-heaterisdefective3.AskourdistributortorepairEnginestartsbutstalls1.Fuelfilterisclogged1.Clean1Changefuelfilterimmediately2.Gauzefilterisclegged2.Clean/Changegauzefilter3.Waterisinterfusedinfuelline3.Drainwaterinwaterseparator,fuelfilterorfuel4.Airisinterfusedinfuellinetank5.Poorpipingconnectionto4.Extracttheair.externalfueltank5.Checkpipingconnection6.Airfilterelementisclogged6.Check/Changeairfilter7.Lubricantoilisinsufficientelement7.SupplylubricantoilEngineoilpressurei$low1.Lubricantoilisinsufficient1.Supplylubricantoil2.0ilfilterisclogged2.Changeoilfilter3.0ilPressureswitchis3.Askourdistributortorepairdefective4.Askourdistributortorepair4,Oilpressuremeteris5.Changetoproperkindanddefectiveviscosityoil5.Wrongoilisused44Overheated1.Enginethermostatis1.Askourdistributortorepairdefective2.Askourdistributortorepair2.Watertempsensoris3.Askourdistributortorepairdefective4.CheckIAdjustfanbelt3.Watertempmeterisdefective5.Check/Supplycoolant4.Fanbelttensionisweak6.Cleanradiatorcore5.Coolantisinsufficient6.RadiatorcoreiscloggedBlacksmokecomesoutfrom1.Airfilterelementisclogged1.Check/ChangeairfilterMufflerelement2.Fuelinjectionnozzleis2.Askourdistributortorepairdefective3.Changetocleanfuel3.ImproperfuelisusedWhitesmokecomesoutfrom1.Toomuchortoolittleoilto1.AskourdistributortorepairMufflercylinder2.Drainwaterinwater2.Waterisinterfusedinfuellineseparator,fuelfilterorfuel.tttank3.Fuelinjectionnozzleis3.Askourdistributortorepairdefective4.Warm-updrivingisneeded4.Coolanttemperatureistoolow5.Askourdistributortorepair5.EnginethermostatisdefectivePointer(hand)doesnotmove1.Voltagemeterisdefective1.Askourdistributortorepairinvoltagemeter2.AVRisdefective2.Askourdistributortorepair3.Disconnectedcircuit,loose3.Askourdistributortorepairterminalordeparted4.Initialexciterisdefective4.Askourdistributortorepair5.Alternatorisdefective5.AskourdistributorterepairPointer(hand)doesnotgoes1.Voltagemeterisdefective1.Askourdistributortorepairuptotheratedvoltage2.AVRisdefective2.Askourdistributortorepair3.Voltagereguiatordialis3.Askourdistributortorepairdefective4.Askourdistributortorepair4.FrequencyislowPointerexceedstherated1.Voltagemeterisdefective1.Askourdistributortorepairvoltage2.AVRisdefective2.AskourdistributortorepairThevoltagedropsdrastically1.AVRisdefective1.Askourdi$tributortorepairwhenconnectingtoload2.Unbalancedloadssharingto2.Balancetheloadssharingtoeachterminaleachterminal3.Wrongfrequencyisused3.Settheswitchtotheloadfrequency4.Loadstotalexceedstherated4.DecreasetheloadstomeetcurrenttheratedoutputCannotturnthebreakertoON1.TheMainbreakerpositionsat1.0nceturningthelevertobetweenONandOFFOFF,turnittoON2.Shortcircuitontheload2.Checktheloadcircuit45丆3亅P乸媋SERECEP冄乻CLE112鑷275仭塡枻2仭仠丒0丏暵僸両奍R丂丂丂丂l鍐8Ln乫墵両L抇埬丂仭乫兿亀乫丂ui丆CmCUIT亖1丅娭1仭亅姎偟丒5丏5殩021丏11堦揷両堦2噊2VOL冄墵惓R丂乮0乣600V乯亅1彂i丒丒1丅丏丂丂堦丂兿乸2噓丂1挗昤5ERECEPTAC偟E乬抇僸扷媟銯1仭僩PH仮5ERECEPTACLE丵丵枻偙懰R暕丒丂1亅PH乻SERECEP冄AC偟E丵o壛廈巪偟丂乸孭丒擉鐳屓枽丂VOLT栐E惓R丂丂CHA濷堦乑VER亞丂丂5UlTCH堦堦亁1仭1奍亅乧儉乕朻仭91丆丆1堅乷2噊2堦佦仭丒丒丒丒L攏丂丂丂丂壀CCB1冃OY乮20乻T乯壀5堦丂乮5丏5憽寣25丏5噊1惎VCIRCU1冄巐堦姈偟曓丵仭丵仭丄CI噒U1T8RE乻KER丆堦丄丂丂丂丂丂堦捘CIRcu1冄擔RE乻亂ER9丏1堦姎乮愳l2桯噓乼乮捿乼U姤丂丂丂丂丂RaU5丏朻m丆8FREQUENCY丂棲E冄ER丂乲45乣65曔Z乸84X7擉壋乪s伣v搗乯擔伡DvrDO乸8亜仒LAMP乫FLOT偟乫仢墌A崉ETER乲0亅25A伣亂120僐Y乪120丆仴儞僴3TER乭lNAL丂丂丂壀4徲A墵挌ERCHA悜GE亅OVERs敱冄CH5摻1CTlqoo15乻伣丏丆1丆11丆堦101仭仭丒9慭枻乪22丄堦t堦枻丂2丂丂9丏9揹丏偔仭棗丆丒131仭棗枻堦113偺Y30栐敶1媽偟乿丟L12镈徾丱乼乮P5T1RCU1冄兾kC丂CT2乲100両5兿N1GENERA冄ORUO抷乧堦塉A2D1RUSHLESS丂AC塀oU1乭1o偺仴噋仴60噏6L兛拵榙墥te惂6栧桯n殨恟噏V噏偟ight3亁朡偟傘抪enOr侘ngoVio偟廇椼亷uC悜3乮n8qD8乲1嘆E乲2乯8岋偵1乸6乲儓伣8恛偵0丆E乲N伣8冎0丆B揷丅丆8冎丄乸8乮乭1丆B堿仭998丆婽Ar丒仭枻朻丂丂丂懯丏丒堦巏丏i楇乽1乽晊堦丒丒iC奐1CM12儓wCNECMJ丂K幉A8丂c丂C摤儓丂v2丂u2桯丂C摰5煼乽抪丂W朻2乭2120030仢0450丂丂0600CN4丂丂8丂7丂丂丂丂84X乲LYQ2丂50CKET乯ERKJA擔丅2憘RVlA娞噊乿亞乿丄31乼r丵J丄丄亖暠丟獾L1姩1Z偺B乽堦1乧1亖堦彂1乧乧1亅131亖1丗131乿v揁丂丂丂丂丂丂丂90R丂丂丂乮1K兌丂1両4L4乴VOLTAGE丂ADJUSTDGA兪崒O恽悧崢悜尞撳敭撳撳椪奭榘榘寽悅丏梈01L丂丂懰A惓RPRES5惓棲Ps夞丂丂丂s墯抷缏ER撘嶫lTo峮悓柊噊u棾1冄崉噐6兡慚C椪岥仠噊噊c榑楛2150UE栐OiOz儓丏丂丂1丆z挰攊丂丂丂暆丂丂丂丂崉丂丂丂u嬿H7瀢乭丂丂丂丂噋媽u岉1乧123傂擽幩n兛1楉榚廣徠椾乧噊検丄侓媟栰0ECU丂丏幟0殨檳m5撻02堦婹丏噊椆OR噋L氭銯8丅8娿姩丂丂c摤1昒嶼杢L冄擔懰晩挌OR9T1RCU1CCONTROLC敶17姤噊噊8棑5乽乽嶜朠抲瀛柊摥巐堦丂廫5崒曑擔w揷噊備2濦丄15仭R0娐娿揷乿gl乿梄丅悜17u乪乽摷3摲65仴椪51嬜噊揫i冄C悜敥攂丏O3丂仢庛楉噊塜掶ER売丏柊3丂丂恞堦3丆傂寶8惲噊亂90LA冄婁惞3丂偆婅媽惓兿丅Ol偟墵閬丏6掑u6E丂丂G憂嶇巰廟噊亖丄乿0儈帟丂丂崉崉丄堗摤悧丂揷扤丄丄丏乲嬁丂丂丂丂敹丂丂@丂@塗偔乸丂丂乿丂丂丂噋AR僲朻丂丂曘僲6丵丂U乛7彃兛亁悜偟岋P撆伀姏丂92兠旵P慫媟婍13噊51乽掑噊敭R枻乿仴33丄0掑丂86068OLO朻R擔丏A仴丂噋揔丗撻丏o埮摤兠UY抲寳6幷丂噋C崉0岊丗亖FU兠L兿U敶PENG2D1DGA丂丄掶婮11E奒11敡恮堦堦粊@3R8丂0堦朻堦堦仭仴擣尗摻丂丆廣丆懄乬噊嶋乿僩庲丏i嶰堦2僑憌乫抷49敇嵜L捈丆廞廣L丆6擔崋摤15丄亂u梡6桯嵋寳L惲乭榚L備0朿丂丂噋15噋擔棲1241仭oM4旹敮惞擔榟噋撔梬丅暦13丂2嬣仒査丂攂乭9殝岉夞戔2僒傪擄惞仴6兩0悜11丂噋4梼憀m噊噊噋3備0100E丂噋2抲嶒丅噊丂埩儐乿崢崒攜儓旓乧噊STAR冄ER丂5乭丂CO敶NECTIO敶尓30乻o丄報19s冄OP0噋嬓PRE墵A冄嘖0撻乽ARI崒姞Shindaiwa丂CorporationHead丂Office亖6亅2亅11丆0zuka亅Nishi丆丂丂丂丂丂丂丂丂丂Asaminami亅ku丆Hiroshima丂丂丂丂丂丂丂丂丂731亅3167丆JapanTelephone亖81亅82亅849亅2220丂丂FAX亖81亅82亅849亅2481



