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The Study on Urgent Improvement Project for Water Supply Systemin East Timor

1.1

1.2

WATER LEAKAGE CONTROL IN DILI

INTRODUCTION

Most structures of water supply facility were destroyed by the independence conflict in
September 1999. Simultaneously, a circumstance of a maintenance and management
organization is still annihilating. The UNTAET is being organized a temporary water
supply authority. The function of its organization is not yet fully developed. An early
restoration and a stable supply of portable water are certainly essential for fundamental
development to lead a steady life of the citizens of Dili. The Quick Project has a great and
vital responsibility in order to sustain the restoration immediately. A possibility of
realization for early restoration for the leakage control was presented to let an investigation
of current water supply situation in Dili and to perform a concrete plan for leakage
detection, leakage repairs and measures of comprehensive leakage control in the model
block.

PROJECT BASIC MANUAL FOR PIPELINE NETWORK REHABILITATION

In order for the water supply system to meet its basic function, from a viewpoint of
leakage protection, at first, the present condition of the pipelines shall be evaluated
precisely. This evaluation works are placed on the first work to formulate an integrated
operation/maintenance and rehabilitation plan of the existing water supply facilities.

It is necessary to verify the difference between the proposed pipeline network ability in the
rehabilitation plan and inspection results of the existing pipeline network. Typical methods
to evduate the ability of pipeine network are asfollows.

1) Diagnoss Method of Direct Pipeline Network

The condition of the pipeline network is diagnosed from the inside and outside of the pipes.
This method includes non-destructive method, quasi-non-destructive method and sampling
test. The indices of this method include internal/external corrosion, blockage condition
with pipe thickness, joint and inside of pipe, soil corrosive test and physical property of the
il

2) Diagnosis Method of Indirect Pipeline Network

The condition of the pipeline network is diagnosed mainly by investigating and analyzing
continuous monitoring records of water volume, water pressure and water quality and the
results are used for stepwise important to the expected ability of the facility. An example
of this method is that classification and analysis of the records obtained from leakage
investigations.

3) Didribution Network Mahematica Modeling Method (Hydraulic Anayss

Smulaion)
The condition of the pipeline network is diagnosed by using mathematical modeling. The
results are used generally for an evaluation of distribution ability restored after the
rehabilitation. The same method is introduced in this Urgent Improvement Project. In
order to apply the model effectively, the model requires accurate mapping and pipeline
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The Study on Urgent Improvement Project for Water Supply Systemin East Timor

network information of water supply facilities, detailed construction condition of pipelines
and time-sca e fluctuations of water demand prediction.

In the result of Phase | Study, water supply facility in Dili has an ability of water supply
unsteadily, so that the measures of leakage control was performed mostly installation of
new pipelinesto build up pressure pipeline network in the selected Modd Block.

The most important establishment goal of the Quick Project is make practical and effective
methods to reduce of unaccounted-for water. Rehabilitation methods are generally
classified into two methods; installation of new pipes and utilization of existing pipeline
network.

The ingtallation of new pipes can be classified in anew installation, renewal and
reinforcement. On the other hand, utilization of existing pipeline network have divided
into whole or part improvement as lining scraping construction. Moreover, pipeline facility
consists of pipes and annexed structure that is essential for efficient water supply control.
In case of selection of these classifications, it is necessary to pay attention to influenced
factors by qualitative and denatured environmental conditions and to choose material and
diameter of pipe for enough demonstrable of its characterigtics.

However, partial adoption of the metal pipe was adopted by taking into consideration of
nonmetal pipe and applied mechanics, a slope of the construction site is reliable to
occurrence of erosion and special plumbing that is easy to influence by environmental
factorsis made up largdly.

Although not only Dili but aso other towns are built up unavoidable topographical
characteristics, pipeline structural conditions always should be decided the correspondence
to complicated geographical features.

A standpoint of water demand, it is supposed that a purpose of the water use by differences

between center of the town and mountain area. Ordinary water supply is aso expected to
reserve water for agriculturd irrigation in the mountain area.
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Fig. 2.1 Flowchart of Selection of Construction Method for Rehabilitation of Service/Distribution Pipe
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21

CONSTRUCTION OF THE INFILTRATION GALLERY IN MANATUTO

BACKGROUND

The people of Manatuto are obliged to use water from unsafe sources such as from shallow
wells and nearby river because the town's water supply system is not in operation. The
primary cause of the system’s breakdown is the damage to the transmisson main.

Normally, the Manatuto water supply system operates with only one source to supply its
water consumers. Water from the source located some 12 km upstream flows by gravity
via 6inch transmisson main into the town’s reservoir located uphill in the town at an
elevation of approximately 80 m above mean sea level. From the town’s reservoir, water is
then distributed by gravity to the consumers spread around town. However, the
transmission main is poorly designed. It is constructed mainly on the flood plain of Laclo
River without adequate protection. Most part of the pipelines could not withstand the
turbulent actions of the floodwaters and soil erosion created by the Laclo River. In 1998,
heavy floods occurred on Laclo River creating heavy erosion on the floodplain that
resulted to serious damage on some sections of the transmission main. For some reasons,
the damages could not be repaired resulting to the non-operation of the Manatuto water
supply system since then.

The JCA Study Team envisages that the rehabilitation/restoration of the water supply
system in Manatuto will take into consideration a new water source and transmission
pipeline. Safe and reliable water source will be evaluated and selected together with
transmission mains that will be designed and constructed in such a manner less vulnerable
to damage. It has to take into consideration, that the pipelines are constructed away from
the flood prone area.

Restoration of the Manatuto water supply system was considered one of the “Quick
Projects’ of JCA. Itsam is mainly to address the immediate need of the people through
rehabilitation works and putting back the water supply system into operation. Although
this is a temporary measure, it is considered the most practical under the present
circumstances. Thus, severa options were considered to study the most viable alternative
to restore the water supply system in Manatuto on aleast possible time.

For the long-term planning, the existing water source of the town’s water supply system
(spring source before the violence) maybe an economically viable source for Manatuto. Its
high location though far from the service area is typical for gravity distribution system
requiring less operation and maintenance cost. Although, rehabilitation of this source will
require big capital investment and more technica investigations, it is likely to incur less
operational cost compared to the energy-intensive operational cost of the infiltration

gdlery.
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2.2

MAIN FEATURESOF THE INFILTRATION

The infiltration gallery was constructed to draw water from the Laclo River. It is
composed of GSP 200 m x 8" with perforation and GSP 65 m x 8. Naturally-filtered
water collected from the Laclo riverbed will flow into the collection chamber where it will
be pumped into the service reservoir in town via the existing transmission main. New
transmission main (GSP 6-inch) will be constructed from the pump house site and
connected to the existing main located about 100 m The main features of the proposed
infiltration gallery are shown in the table below.

Table 2.1 MAIN FEATURES OF THE PROPOSED INFILTRATION GALLERY

Item No. | UNIT Specification
Equipment
Pump & Motor 3| st | 27nP/x80mx15kw
Diesdl Engine Generator 1| = 60kw
Piping Material
Water Collection Pipe
- Perforated pipe 200 m GSPg
- Galvanized pipe 65 m GSPg
Connection pipeto connect to the 100 m GSPe”
exiging transmission main
Gate Vave
-dia 6’ 4| sets
-dia 4 3| sats
Check Vdvedia 4 3| sets
Air Rdease Vavedia 4 1 =t
Instrument Material
Pressure Gauge 3| =t | kgt G
Electrical Material
Power Recaving Cable 1600 m for receiving 30kw, 400v
Power Receiving & Trangmission Pandl 1 st
Motor Control Pand & Cable 1 =t
Civil Material & Construction
Excavation 8000 | n?
Soil Disposal 80|
Gravel Layer 10|
Sand Layer 660 n?
Backfilling 8100 | nt
Concrete 1 =
Collection Pipe Layer 400 m
Pump Pit & Transmission Line Fit Sze 2mx2mx8mD
Excavation 1100 [
Soil Disposal 50|
Backfilling 1050 |
Concrete 1 st
Pipe Layer 200 m
Pump House 6Mx7m
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2.3

24

CONSTRUCTION OF THE INFILTRATION GALLERY

JICA commissioned Dai Nippon Construction (DNC) to carry out the construction of the
infiltration gallery at a cost of US$ 0.60M. To take advantage of the low flow on the Laclo
River, actua construction work started on the middle of August and was completed at the
end of October. The construction work was categorized into 2 components namdly:

Component 1. Pipework including Congtruction of the Collection Chamber (Pump Pit)
Component 2: Congtruction of the Pumping Station including Ingtdlation of the Pumping
and Electricd Facilities

Pipework commenced towards the end of August by excavation on the riverbed of the
Laclo River. Two hundred (200) meters of GS perforated pipe and sixty-five (65) metres
GSP were installed at about 5 meters below the riverbed. From the Laclo riverbed the 265
m water collection pipe was connected to the water collection chamber (dia. 26 mx 5.9 m
depth) constructed of reinforced concrete. A 200 mm diameter valve controls the flow of
water into the collection chamber. The collection pipes was installed with a slope of 1/500
to allow gravity flow of naturally fltered water into the collection chamber. The outlet
(GSP 6&inch) of the pump facilities was then connected (in a valve box) to the existing
transmisson main located about 84.24 m distance.

Soon after the completion of Component 1, Component 2 started with the construction of
the concrete slab for the 42 nf pumping station. Appropriate preparatory connectors and
pipe seeves were planted on the concrete dab. Steel frames were then installed where
steel wall panels and roofing were securely fastened/welded. This type of structure was
adopted mainly because of its flexibility, ease in construction and to expedite the work.
Prior to the installation of the walls and roof, the pumps (3 sets: 2 duty + 1 standby) and
generator set were securely set-up on the space provided. Connections of the cables and
pipes were then completed. The specifications of the pumps, generator set and other
electro-mechanical equipment are provided in the supporting documents of the project.

The construction of the whole infiltration facility lasted more than 2 months. About 30
local labors were utilized fully supervised by the DNC engineer who was present during
the whole construction period. Test operation of the infiltration gallery started in
November. The pumps were allowed to operate for 1-month period at a discharge rate of
15 L/s (total discharge rate for 2 pumps operating). The water quality collected from the
infiltration gallery revealed an acceptable water quality wherein al the parameters
measured are within the limits set by the WHO Standard for Drinking Water.

OPERATION HANDBOOKSAND PARTSCATALOG

The operation handbook and parts catalog of diesel engine for generating system as
incidentd facilitiesis atached the following page.
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The specification, operation manual, and drawing. of the
Feed ‘Water Pump units for East Timor

Page 1 : The specification of the pump units
Page 2 : The operation manual.

Page 3 : The pump installation dréwing.

Page 4 : The assembly drgyving of three pump‘ units.
-Page 5 :The purpp performance cui've of each pump.
Page 6 : The dimensional drawing of the pump .
| 1 Page 7 ‘: The sectional drawing of the pump.
Page 8 :The speciﬁcation of the cqntrol panel.
Page 9. : The wirixig diagram of the conﬁrol panel as Nol
Page 10: The .Wiring diagram of the control panel as Noé.
Page 1} :- The wiring diagram of the control panel as No3.
| Page 12 : The dimensional drawing of /:he cqntrol panel

Page 13 : The drawing of the foot valve.
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2000/05/21.

The Pump specification

The type of pump.
CR32-6/50 Hzx 11Kw x 400V

The units
Three( 3 ) units of pumps.

The Motor
In door type induction motor. 50Hz x 400V x 11 Kw

Star — Delta operation.

The duty point of each pump.
27 m38 /hx 80 m.

The scope of supply.

3 units of pumps which are assembled on the pump base and stop valve,
check valve connected to each pumps in out let side.
Also the accumulate pipe for each 3 pumps are connected on each out let side.
1 units of control panel for each pumps equipped with amp meter, magnetic
switch, relay for water level and start stop aut-manual button.
2 sets of electrode with 10m cable for water level for each panel.

1sets for high level.
1sets for low level.
3 sets of suction pips for each pump. (see attached installations drawing.)

(1 set are consist from three 1lm pipe, bending pipe and 0.88m straight
pipe ) | |
15 sets(each 5 sets)of bolts, nuts and gaskets for suction pipe flanges JIS10K
65
1 set of companion flange JIS10K150 #.
1 set of bolt ,nut and gasket for JIS10K, 150 ¢ flange.

3 sets of foot valves.

Spare parts.
3 sets of mechanical shaft seal kids including with the gaskets.
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1)

2)

3)

4)

5)

6)
7)

8)

9)

10)

eration Manual,

This feed water supply units are operate automatically by the signal of electrode
at high water level (start) and low water level (stop).. Also manual operation can be
done by the manual button

Three pumps operate independently.

Three isolated Auto-manual operation button(Nol pump, No2pump, No3pump) are

putted on a panel.

Before the pump operation, it is very important to All prime water in the suction
pipe side from the foot valve to pumps. Ifthe air existed in a suction pipe, not only

the water could not be driven, also would create the damage on the pump.(Dry
running)
The priming water should be supplied from the top of the pump ,(From the valve
plug) connected with the city water hose or hose from the small water tank. '
These hose should be prepared by you.

tart the pu rm ¢ L alve shut d on the out let side of
pump. If you start up with the valve opened, the dangerous water hammer will be
occurred: -
After several second, must open the valve gradually up to reach the normal flow.
The pump have the higher performance than the duty point. Therefore you should
adjust the valve lift not to exceed the flow 27m8/h(out let pressure around 9. 7bar)to
avoid the cavitation.
The cavitation diminish the performance of the pump, also give the damage on the
pump. _ '
If some strange noise come from the pump or can not get the performance after

u must stop the pump immediately, And confirm again the priming
water to be filled up in suction side at first. After confirm the priming water filled

up enough, take the next step. The next considerable problem is cvitation.

Ifthe cavitation can not be disappe d, you should pull up the electrode cable
each 0.5m at one time. And continue this work until the cavitation disappear

This means that the suction head is too big to suck the water in this case.
The limited low water level make stop the pump automatically and can confirm by

the pilot lamp on the panel (low water).
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No. B28443 00504

INSTRUCTION MANUAL

DENYO

DIESEL GENERATING SETS

Before using, be sure to read this manual for the sake of safety.

Be sure to observe the items under symbol marks "A}, WARNING
and "/\ CAUTION" for the sake of safety

Always keep this manual at your machine for the sake of safety.

DCA—SP SERIES
258SP~90SP CLASS

A Denyo Co.,Lid.

'4—2—-2, Kamitakada, Nakanof ku, Tokyo, 164, Japan
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FORWARD

* -Your machine is a portable type diesel generating set.
(Specifications: See p.68 to p.70 )

* Do not install, operate or repair this machine without reading this operating manual.

* This generator set (machine) must be operated by a person having sufficient knowledge

and skill for the sake of safety.

Notes on instruction manual , _
* This instruction manual explains correct operation and maintenance of the machine to

ensure its performance.
Incorrect handling of the machine may lead to a serious injury or decease.
Befor:e; using, be sure to read this manual carefully.
Particularly, the items under " Safety precautions” (See p.1 to p.10),
" A WARNING" and " A CAUTION" must be read thoroughly.
* Keep this manual in the case behind the rear door for future reference.
* Read the contents of the warranty card attached to the machine.

"+ If this manual becomes illegiblé by spot or damage, contact distributor or our office to get

" new manual,
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1. Safety Precautions

In order to ensure safe operation, the following symbols are used for explanation of the

machine operation.

The following symbols, found throughout this manual, alert you to potentially dangerous

conditions to the operator, service personnel, or the equipment.

AX WARNING: This symbol refers to a hazard or unsafe practice which can result

in severe personal injury or death.

& CAUTION: This symbol refers to a hazard or unsafe practice which can result
* in personal injury or product or property damage.

[Note] : This symbols show handling precautions for effective

operation and many years of satisfactory operation.

Some of the items shown by " A\ CAUTION" may also cause death or serious injury.
Be sure to observe all the items, as they are important for safe operation.
* If the machine is used by an outsider, you are requested to explain him correct handling
and advise him to read this instruction manual carefully.
* Do not modify the machine at your discretion, as it affects the safety, performance or the -
life of the machine, ‘ ' ’ SR
* If the machine is modified or it is used incorrectly against this manual or unauthorized

parts are used, the warranty of manufacturer will become invalid.
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Safety label
" Safety labels are attached to the following positions of the machine.
* Keep these safety labels clean at all times.
* When safety labels are spoiled or lost, contact distributor or our office specifying the

nameplate No. shown below and ask for new ones. Following numbers are for model 45SPI.

No.| Parts name . Parts number {No.| Parts name Parts number
1 | Safety instruction B9211 0040 | 6| Warning : moving part | B9040 0040
2| Warning : exhaust gas B9042 0000 | 7] Warning : fire accident | B9045 0000
3 | Warning : output voltage | B9311 0050 | 8! Caution : high temp B9040 0030
4 | Warning : electric leakage | B9111 0040 | 9| Warning : radiator cap | BS041 0010
S| Warning : electrical shock | B9311 0060 [ 10{ Warning : house wiring | B9111 0030

b -
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/A WARNING

ENGINE EXHAUST can kill.
M Insufficient ventilation may lead to death due to
lack of oxygen or poisoning by exhaust gases.

* Do not use the machine in a place of poor ventilation

or in a place where exhaust gases stays.
* Do not use the machine indoors or in storehouse, tunnel,
ship hold, tank, etc. of poor ventilation,
* If it becomes necessary to use the machine in the
above places, the exhaust pipe should be extended
“to a well ventilated place. In this case, use a ventilator
to ensure proper ventilation.
* Do not direct the exhaust outlet to nearby pedestrians

and houses.
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/\  WARNING

ELECTRIC SHOCK can kill.
M Do not touch the output terminals during operation
to prevent decease due to electric shock.

* Never touch the output terminals during operation.

If your hands or the machine are wet, it will result
in a death or serious injury,
* When a wiring work is required, be sure to turn OFF -
~ the circuit breaker and stop the machine.
* Keep the output terminal cover closed and the terminal
bolts tightened while the machine is running,
* A low voltage is generated even when the machine is
in low speed idle dpe.ration. '
Be sure to stop the machine completely.

B Do not touch the electrical parts in the machine during operation, as it may

lead to death due to electric shock.

* Always close the control panel and tighten the fixing bolts before operating the machine.
* Always close the side door and lock it before operating the machine.
* When opening the control panel for voltage selection, etc. , turn OFF the circuit breaker

and stop the machine.
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/A WARNING

ELECTRIC SHOCK by leak can kill. -

W Improper grounding may lead to death due
to electﬁc,_shbck. '
[ 4-3. Grounding See p.29

* Be sure to execute the grounding of the machine and

the load according to the local rule.

/N WARNING

MOVING PARTS can cause severe injury.
M Rotary unit which runs at a high speed is located
in the machine.
(Note that it is very dangerous if you touch it.)

* Be sure to close the door and lock it during operation.

* When the door needs to be opened during operation,
do not get your hands and head in the machine to
prevent thém from being caught in the machine which
may lead to mﬂxry B

* When makmg checkor maintenance of the machine, -

be sure to stop the machine in advance.
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/A WARNING

DIESEL FUEL can cause fire or explosion.
M Fuel and oil are flammable. Incorrect handling
results in danger of ignition or fire.

* When fuel needs to be supplied to the machine,
be sure to stop the engine. Refrain from smoking.

Keep the machine away from fire,

* Do not leave flammable objects (paper, wood chips,
etc.) and hazardous objects (oil, powder, etc.) near
the machine. .

* Wipe off spilt fuel and olil.

/A WARNING

HOT COOLANT can cause severe scalds.
M If the radiator cap is opened while the water .
~ temperature is high, steam or hot water will

spout out,

* Dﬁﬁng operation or immediately after stopping the
machine, do not open the radiator cap while the
water temperature is high.

* When cooling water needs to be checked or supplied, =
wait until the engine is cooled (50 °C or less as .

measured with the water temperature gauge).
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/A CAUTION

Stacking
M Improper stacking of machines may cause falling or dropping accidents.
When stacking other machines on this machine, be sure to observe the following

points.

* Check that the bonnet of the machine is free from damage
and that the fixing bolts are not loosened and missing.
* Put the machine horizontally on a solid foundation
which withstands the weight of stacked machines.
* Machines can be stacked up to 2 stages.
The weight and size of stacked machines should

be less than those of this machine. —

. _ f
* Using square timbers as shown right, put each ol lr——]”l
machine making sure that the weight is even. 5 —
iE )
M Do not operate the machines in the state of .

stacking to prevent falling or dropping accidents, 77/ T S 77777 /77777777

A\ CAUTION

HOT PARTS can burn skin. :
M High temperature units are located in the machine. A
~(Note that these units are very dangerous if they are
used incorrectly.) m)ff))if!ﬁ“if&..i»»l‘

* Be sure to close the door and lock it during operation.
* If the door needs to be opened during operation,
do not get your hands and head in the machine to

prevent unexpected burns.

* When making check or maintenance of the machine,
be sure to stop the machine.

* The bonnet is still hot even after the machine is

stopped.
Be careful unti] the engine is completely cooled. !

-7 -
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/A CAUTION

BATTERY
[ Battery generates flammable gases.

Improper handling may lead to explosion
or serious injury.

* Ba{tery should be charged in a well ventilated
location, Otherwise, flammable gases are
accumulated which may be ignited and exploded.

* When connecting a booster cable, do not jumper -
the terminals (+ and —). Otherwise, the flammable
gases generated from the battery may be ignited
and exploded by sparks.

* For :maintenance of the machine, disconnect the

ground cable on the ground side,

B The battery acid is dilute sulfuric acid. Improper
handling will cause unexpected burns.

* When the battery acid gets on your clothes or skin, wash it out with a large volume of

water immediately, If it gets in your eyes, wash with a large volume of water
immediately and consult your doctor.

— In the worst case, it will put out your eyes.

M For checking or handling of the battery, be sure to stop the engine and turn OFF the
battery switch in advance.
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/A CAUTION

Operator

M Do not operate the machine, if operator is tired too much or drinks some alcohol
or take some drugs. |

* Otherwise, it may cause unexpected accidents or injury.

B During checking or maintenance, be sure to put on suitable clothes and protectors.

* Do not put on baggy clothes, necklace, etc., because they are easily caught by

projéctions which may cause injuries.

A CAUTION

Noise

B This machine generates large noise, if the door is
opexi. Surrounding to large noise may cause hearing .
trouble,

* Close and lock the door during operation.

* If opening the door is necessary during operation,

be sure to put on the ear protector.

/A CAUTION

Connection to house wiring
M Before connecting this machine to any building’s electrical system, a licensed

electrician must install an isolation(transfer) switch.

* Serious injury or death may result without this transfer switch.
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/N CAUTION

Transportation
B Do not lift the machine at the support hook or the ladder

because it is not strong enough for lifting and may cause

a falling accident.

* When lifting the machine, use the hanger located at the
roof center,
* Keep out under the lifted machine,

B Do not lift or do not transport the machine during
operation, as it may cause damage to the fan or

serious trouble,

* When loading the machine on the truck or the like,
fix the machine firmly by support hooks on the both
side, '

The detail as machine size is referred to
I 11-1. Specifications See p. 68 to p.69 1 .
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2. Construction

2—1 Outline and part names
Following is 45SP]I.
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AC generator ~ = 9
diesel engine 10
output terminal 11
battery 12
fuel in 13
engne oilin 14
coolant in 15
fuel level gauge 16

‘dipstick

fuel filter (opposite side)
- oil filter (opposite side)

arr cleaner

_coolant reserve tank

oil drain plug
fuel drain plug

-radiator

1T -

M2-31

17
18
19
20
21
22

© @

g d

control box
hanger rod
support hook
exhaust gas outlet
operating panel
control panel -




2—2 Operating panel, control panel and part names
Following is 45SPI.

= ppp\ 8
bEdd Do

——e

QPERATING : CONTROL
PANEL - PANEL
control panel operating panel

-1 frequency meter 21 tachometer

2 AC ammeter 22 oil presure gauge

3 ammeter change over switch 23 waler tempreture gauge

4 AC voltmeter 24 charging ammeter

5 voltmeter change over switch 25 waming lamp unit

6 pilot lamp _ 26 battery switch

7 circuit breaker (3-phase) 27 starter switch

8 voltage regulator 28 preheat Jamp o

9 panel light 29 emmergency stop button

10 panel light switch 30 throttle lever '

31 frequency adjusting screw
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2—3 Meters
Engine indicators

(1) Tachometer (0—3000rpm)

This meter indicates the number of revolutions
(50Hz) (60Hz)
(per minute) of the engine.

It indicates 1500rpm at 50Hz or 1800rpm at 60Hz.

N W ”/,i/_,
) 2077,

s

(2) Hour meter
' This meter indicates the total running time of the

O O O O O engine. This meter is built in the tachometer, except
1710 - 25SPI-C and 35SPI.

The hour meter has been set for use at 1500rpm.
Accordingly, when the machine is used at 1800rpm,
it indicates the total time approximately 20% more

ol ITTTTllo than the actual operation time.
In the case of 255PI—C and 35SP], it has hour

25SPI-C. 35SPI meter which runs electrically, This meter integrates
the time, when the starter is at the "RUN" position
whether the engine is at a run or stop. And

this meter indicates actual running time irrespective

HOURS

of engine speed.

(3) Water temperature gauge
This is normal when it indicates 75 to 95 °C during

normal

operation. -

Vi
\\ 80 //
50 !
T

[Note] If it indicates higher values, turn OFF the
load and set the machine in cooling
operation by setting the throttle lever to
the "START/IDLING" position, and wait

until the temperature lowers.

WATER TEmP

¢
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(4) Oil pressure gauge

This is normal when it indicates 3 to Skg/cm * during
operation,

If the engine is cool, it may indicate higher values at the
time of startup. Put the engine in warming up operation and

(NGRS wait until oil pressure becomes normal.

-©-

(5) Charging ammeter
normal This meter indicates the current supplied by the alternato
to batteries,

It is normal when it indicates the range of 0 or +.

Generator indicators

(1) F requency meter

This meter indicates frequency of the output
voltage,

Make sure that it indicates 50Hz or 60Hz during
operation,
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(2) AC ammeter

Ammeter change over switch

(3) AC voltmeter

Voltmeter change over switch

This meter indicates AC current flowing into the
connected load. Make sure that it is always pointing
below the rated current.

When running the three phase and single phase
loads together, this meter indicates total current of
them.

When running either the three phase or single
phase load, this meter indicates the current flowing
into the load.

The current of each phase can be checked using
the ammeter change over switch. Ammeter change
over switch is provided with the machine 45kVA

or larger.

This meter indicates AC output voltage. Make

‘sure that it indicates rated voltage.

Line-to-line voltages can be checked using the
voltmeter change over switch. Voltmeter change
over switch is provided with the machine 45kVA or

larger.

18 -
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Indication/alarm lamp

(1) Preheat lamp _

When the starter switch is set in the preheat position,
this lamp becomes red heated in about 30 seconds,
indicating that the machine has been preheated to be ready

for startup,
In the case of 25SPI—C and 355P], it has automatic

preheating device.

If turn the starter switch to "RUN" position, it will
automatically preheat according to cooling water (coolant)
temperature with the preheat lamp goes on. When the
preheat lamp goes off, it indicates that preheating is

completed,

(2) Warning Lamp Unit
This monitor indicates the following failures, if any one of them occurs.

@ |- [P||E=2

WATER TEMP OL PRESS FUEL LEVEL BATT LOW LEVEL AR FLTER

@ High jacket water temperature (WATER TEMP)

This lamp goes on when the cooling water temperature rises
@ abnormally. If the lamp goes on during operation, the emergency stop
device immediately operates to shut down the engine automatically.
WATER TEMP I 5—1.(2) Check on engine cooling water See p.33.
- 16 -
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OlL PRESS

&

FUEL LEVEL

@ Oil pressure failure (OIL PRESS)

If the machine is invnormal operation, this lamp stays off. When the
starter switch is turned to "RUN" position to start the engine, the lamp
goes on, and when the oil pressure rises after startup, it goes off. If
this lamp goes on during operation, the emergency stop device
immediately operates to shutdown the engine automatically.

It should be noted, however, that 255PI—- C, 35SPI, 45SPH, 60SPH, .

90SPH are designed that this lamp does not go on even if the starter
switch is set at the "RUN" position to startup the engine.
I' 5-1.(1) Checking on engine oil See p.32

@ Fuel level failure (FUEL LEVEL)
When fuel is running low, this lamp goes on, and it should be supplied

at the tank.
 5—-1.(4) Check on fuel See p.34 J

3
—

+

BATT LOW LEVEL

@ Battery acid level failure (BATT LOW LEVEL)
When battery acid is running low, this lamp goes on, and distilled
water should be supplied to the battery.
I 5—1.(5) Check on battery acid See p.35 |

® Air filter blinding (AIR FILTER)

AIR FILTER

When the air element is blinded, this lamp goes on. Indicating that the

element should be immediately cleaned or replaced.

I 8—3.(3) Cleaning of air cleaner element See p.55

I 8-5.(2) Replacement of air cleaner element See p.6!J
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2—4 Use of switches and controllers

Switches

(1) Battery switch

(2)Starter switch

PREHEAT sTop RUN

Ui* START
PREHEAT sToP RUN
v * START

PREHEAT 51" RuN

v-‘\s,m

PREHEAT 5707 RUN

of

This switch should be set in the "ON" position during
operation. And after stop the engine, this switch should
be set in the "OFF" position,

[Note] Do not turn this switch to "OFF" position
during operation. Otherwise, the engine may
not be able to be stopped by normal operation, or

it may cause damage to the electric equipment,

Functions:

® Stop
This switch should be set in this position unless the

machine is in operation. The key can be inserted or pulled

out in this position,

@ Run
This switch should be set in this position when the

machine is in operation.

@ Start
- This is the position to start the engine. When your hand is
released from the key after starting, it is automatically set in
the position of "RUN". '

@ Preheat
This is the position to start the engine when the air

temperature is low. Set the switch in this position until the
preheat lamp becomes red heated, and then set it in the
start position. However, in the case of 255PI— C and 35SP],
- there is not the "PREHEAT" position on the starter switch,
because it automatically preheats at "RUN" position

- 18 -
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(3) Speed control device
* Throttle lever

-

START/DLING  RUN

THROTTLE LEVER —J

* Frequency adjusting screw

. FREQUENCY W,
ADJUSTING SCREW

(4) Circuit breaker

ON

INEE

N
COFFT]

This lever is used to control the engine speed. Set the
lever at the "START/IDLING" position for startup or
warm up/cooling operation of the engine and at the
"RUN" position for constant speed operation of the
machine (at 50Hz or 60Hz).

This screw is used to adjust the frequency. With the
throttle lever set at the "RUN" position, turn the screw to

“the "HIGH" side to increase the frequency and to the

"LOW" side to decrease it.

This is a main switch to supply power to a load.
When the load is shorted or in the state of overload, it

trips to protect the generator against trouble.

[Note]
Do not use this circuit breaker to turn ON/OFF the load,
to prevent damage to the circuit breaker.

When it trips with overcurrent, the handle of the breaker
stops between ON and OFF positions. This is what is
called the trip condition.

In this éawse, push the handle down to the OFF position

to reset it, or else, it cannot be set in ON position.
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Voltage regulator and overcurrent relay

(1) Voltage regulator

(T

DECREASE INCREASE

VOLTAGE REGULATOR

Overcurrent relay
RESET BUTTON

This regulator is used to control the output voltage.
Turn the regulator to clockwise to increase the voltage

and counter clockwise to decrease it.
Adjust the voltage to the rated voltage with this

regulator,

This relay is used to trip the circuit breaker (for 3
phase) when overcurrent flows into the circuit.

If the circuit breaker (for 3— phase) trips and cannot be
closed, stop the engine and open the control panel. Then,

press the reset button,

[Note]

Do not change the set value unnecessarily.

. Pane]

Overcurrent relay

S -
! ﬁ I
S

M2-40



3. Transportation and installation

3—1 Transportation of machine

/A CAUTION

Transportation
M Do not lift the machine at the support hook or the ladder
because it is not strong enough for lifting and may cause

a falling accident.

* When lifting the machine, use the hanger located at the
roof center.
* Keep out under the lifted machine.

M Do not lift or do not transport the machine during
operation, as it may cause damage to the fan or

serious trouble.

* When loading the machine on the truck or the like,
fix the machine firmly by support hooks on the both
side. ' .

The detail as machine size is referred to

I 11— 1. Specifications See p.68 to p.69 1 .
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3—2 Installation of machine

/\ WARNING

ENGINE EXHAUST can kill.
M Insufficient ventilation may lead to death due to
lack of oxygen or poisoning by exhaust gases.

* Do not use the machine in a place of poor ventilation

or in a place where exhaust gases stays,
* Do not use the machine indoors or in storehouse, tunnel,
ship hold, tank, etc. of poor ventilation.
* If it becomes necessary to use the machine in the
above places, the exhaust pipe should be extended
to a-well ventilated place. In this case, use a ventxlator
to ensure proper ventilation.
* Do not direct the exhaust outlet to nearby pedestrians

and houses,

[Note] vibration:
The enginé, running, generates vibration during operation of the machine.
When installing the machine, be sure to observe the following points,
@ Install the machine horizontally on a solid foundation.
Operation on an uneven place will generate unusual vibration,
® "Fhe machine should be installed on a substantial base to prevent claims from nearby
living people For details of the vibration level of the machine and foundation work,

contact distributor or our office,

[Note] noise:
The engine is running during operation of the machine.
If the door is open, much noise will be generated, But some noise will stay, when door is
closed.
When instailing the machine, be sure to observe the following points.
* Close and lock the door after installation.
* We recomend. to execute the measure for sound level to prevent claims from nearby

living people.
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Installation procedure
* Install the machine horizontally on a solid foundation.
* Provide a space of more than about 1m at the side of the control panel and fuel feed port

to ensure correct operation and supply.
* Provide a space of more than about 1.2m on the left and right sides for check of the

engine, oil supply and cable connection work.

* A sufficient space is required at the top of the machine to allow hot air (exhaust air) from
the radiator and exhaust gases to be discharged and to supply water to the radiator.

* When the machine is operated in a place with much dust or salt, careful maintenance is
required to prevent clogging or damage to the radiator or poor insulation of electric parts,

Indoor installation
* Exhaust gases should be discharged outdoors using an exhaust pipe.

* Exhaust air should also be discharged outdoors using a duct or the like.
* Insufficient indoor ventilation will raise the (indoor) temperature and

affects the performance of the machine.
* For details of required volume of ventilation, contact distributor or our office.
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4. Connecting the load

4—1 Cables to be used

Selection of cables:
Use cables having sufficient size in consideration of the allowable current of the cables and

the distance between the machine and the load.
If the load current exceeds the allowable current of cables, the cable may be damagéd by

overheat. Also, if the cables are too small in size for the length, the input voltage of the load
drops which lowers the working efficiency or causes failure in operation.
Select the length and size of cable so that the voltage drop "e" obtained by the following

equation is within 5% of the rated voltage.

* Equation to obtain 3—phase, 3—wire system voltage drop "e" from the length and size of

cable and operating current is as follows.

1 - L
= — X — X X
e=gg X g XIX V3
where e: voltage drop (V) L: length (m)
S: cable thickness(mm ?) I: Joad current (A)

Cable thickness S (mm *)

Load current
I(A)

"——— Cable length L (m) _"’l

M2-44



N

4—2 Connecting the load

ELECTRIC SHOCK can kill.
M Do not touch the output terminals during operation
to prevent decease due to electric shock.

* When a wiring work is required, be sure to turn OFF

the circuit breaker and stop the machine.
* When operating the engine, close the output terminal cover.

Tighten the fixing bolts before operating the machine.

M Do not use damaged cables to prevent electric shock.
Insufficient tightening of bolts will generate heat at

connections which may result in fire accidents.

* When connecting, make sure the connecting cables are {

normal and connected firmly to the output terminals.

/A CAUTION

Connection to house wiring
M Before connecting this machine to any building’s electrical system, a licensed

electrician must install an isolation(transfer) switch.

* Serious injury or death may result without this transfer switch.
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(1) Fastening the output terminal

L [Note] In connecting the load, tighten locking bolts

securely with a spanner or the like to

prevent burning.

[

(2) Connecting three phase output terminal
Connect the load to the output terminal after confirmation of load phase and voltage.
Use U/V/W for three phase load

—% v v o 200/220V or 400/440V
( Q ) O s (190V) (380V)

| T {415V}
‘ [240V] [480V]

Use O/U,0/V,0/W for single phase load

u v w o 115/127V or 231/254V
€@ D) O b4 (110V) (219V)
I I {240V}
N [139V] [277V]

Use U/NV,V/W,W/U for single phase load

u v w o . 200/220V or 400/440V

C . ) oF (190V)  (380V)
3 \ — { {415v)
NN : [240V] [480V]
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(3) Single phase output
@ 25SPI-C, 25SPI 11

3- PHASE OUTPUT TERMINAL 1= PHASE OUTPUT TERMINAL

terminal block. The breaker for them is v _v_w o '
| o % | (5

Single phase output terminal and two
receptacles are equipped on the output

on the control panel.

Single phase output voltage differs | / -
according to three phase output voltage. AUX 1~ PHASE RECEPTACLE

[ 11— 2. AC generator specifications See p.70 J
[Note]
Single phase output terminal can be used to 3kVA with two receptacles. Receptacles
can be used up to 1.5kVA each other. And in using the single phase and three phase

output terminals concurrently, the three phase output lowers by the single phase output

level.
Single phase output terminal and the receptacles use phase U.
@ 35kVA or larger . CIRCUIT BREAKER 4
. . ' (FOR |~PHASE) 1- PHASE OUTPUT TERMINAL
Single phase output terminal, two J /
receptacles and breaker for them are  °© 7 7—7

[ {

equipped on the output terminal block.

. _ / e
Single phase output voltage differs _ 6“3 é::g'

according to three phase output voltage.

I 11— 2. AC generator specifications- " O @ 6 ,
See p.70 4 I
Single phase output capacxty differs , \ \
" according to model of the machine

11~ i i UX 1-
11— 1. Specifications See p.68 } \ ‘RE czl-:PrP:cA::\a-nmz CUTPUT TERMINAL

[Note]
Single phase output terminal 1 can be used to the capacity described in the [ 11-1.

Specifications See p.68 § .
But single phase output terminal 2 can be used with the two receptacles to the capacity

in specification table. Receptacles can be used to 1.5kVA each other, And in using the

single phase and three phase output terminals concurrently, the three phase output

lowers by the single phase output level.
Single phase output terminal 1 uses phase U . Single phase output terminal 2 and the

receptacles use phase W,
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(4) Precaution in load connection
@ Be sure to provide a switch for turning the
load ON and OFF between the output
terminal block and the load.
Note that the use of the breaker of the
machine for turning the load ON and OFF
may result in breaker failure,

@ In connecting the load, be sure to stop the

engine and turn OFF the breakers on the

control panel and the out put terminal block.
® Don't contact the connecting cable to the
output terminal of other phase on the output
terminal block.
@ When the load connection is finished, close
the cover of oﬁtput terminal and tighten by
the bolts,
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4—3 Grounding
/N WARNING

ELECTRIC SHOCK by leak can kill. — ®

M Improper grounding may lead to death
due to electric shock.

* Be sure to execute the grounding of the machine and

the load according to the local rule.

Grounding
Execute the grounding certainly to prevent the electric shock by leak.

(1) Case grounding of the machine

Use the grounding wire which sectional area
conforms to the Jocal rule. ' W\\

Provide the grounding rod to satisfy the
- Case grounding

grounding resistance which conforms to the terminal

local rule.

(2) Case grounding of the load
Execute the grounding for the load similarly.

Provide the grounding rod to satisfy the Grounding wire

=

CPETTTTIPTTTI77 77777777777,
7774

grounding resistance which conforms to the

" local rule.
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(3) Precaution in grounding
@ Select a shady and highly moist place, and burry the grounding rod in such way that its
top end is completely hidden in the ground.
@ If burying the grounding rod on the place that many pedestrians walk on, clamp the lead
wire to prevent catching on it.
@ If the lead wire is not long enough for the connection, connect it as directed below:
(1) Connect the lead wire and the extension wire by soldering or sleeve coupling securely
and apply insulating tape to the connection.
(2) Do not burry the connection in the ground.
@ Avoid the places within 2m of lightning conductor grounding location for burying of
grounding rod.

® Do not use a telephone set grounding conductor,
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5. Operation

~ From pre-start check to shut down ~

Be sure to check the machine prior to starting.
1.. Pre-start check ; Check oil, cooling water, fuel and so on.

2. Pen'odiml_ check: Check each part of the machine according to operating time.
3.. Startup: Check the surroundings of the machine for safe operation.

Use a sign before startup,

4.. Operation: ﬁﬁ In the machine there are moving parts, high temperature parts and
high voltage parts. Before operating, close the door and lock the side
door for safe operation and for prevention of noise.

[Note] If the warning lamp lights, stop the engine and check the cause of it.

[Note] Check for leaks of oil, water, exhaust gases, and for unusual noise,

5. ShAut down

5—1 Checking prior to operation

)

/\ WARNING

MOVING PARTS can cause severe injury.
M Rotary unit which runs at a high speed is located
in the machine. '
* (Note that it is very dangerous if you touch it.)

* Be sure to close the door and lock it during operation.
* When making check or maintenance of the machine,

be sure to stop the machine in advance.
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— To prevent unexpected trouble, be sure to check the following points.
(1) Check on engine oil (lubricating oil)
(2) Check on engine cooling water
(3) Checking on fan belt
(4) Checking on fuel
(5) Checking on battery acid
(6) Checking on grounding for electric shock protection
(7) Checking for leakage of oil and water
(8) Checking for loose parts
(9) Removal of foreign objects in machine

Inspection:
(1) Checking on engine oil
(Read the instruction manual for the engine furnished separately.)

) Cflécking the level of engine oil by the
| é
. ’ 'O
[Note]

dipstick, Make sure the oil level is always
Oil is consumed gradually during operatiqn, When the machine is to be used

between H and L.

@ When it is below the low limit, supply
oil immediately.

@ At the same time, check condition of oil
by the dipstick.

H H H
Lo AL L

i:ontinuously for a long time, be cargﬁxl;w,ith lack of 0il,

Handling of the machine equipped with an automatic oiler refers to I 12—1 Automatic
Oiler Seep.94.

M2-52



(2) Check on engine cooling water

(Read the instruction manual for the engine furnished separately.)

/A WARNING

HOT COOLANT can cause severe scalds.
M If the radiator cap is opened while the water
temperature is high, steam or hot water will

spout out,

* During operation or immediately after stopping
the machine, do not open the radiator cap while
the water temperature is high.

* When cooling water needs to be checked or
supp.lied, wait until the engine is cooled (50 °C

or less as measured with the water temperature

gauge).

D Check (to see) that cooling water in the reserve
tank is within the range of FULL—-LOW. _

@ When it is below the low limit, supply (additional)
water immediately. .

@ Normally, only the water level of the reserve tank
needs to be checked.

But, the radiator cap should be opened once a

week to check that water is full in the radiator.

[Note]

When closing the radiator cap after water level is
checked or water is supplied, turn the cap fully
clockwise so that it can be firmly tightened.

Otherwise, cooling water is evaporated which results

in serious damage to the engine.
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(3) Check on fan belt
(Read the instruction manual for the engine furnished separately,)

@ Check the belt for tension and elongation,
Also, check it for damage. Replace if necessary.

@ For adjustment or replacement of the belt,
refer to the instruction manual for the engine,

Press (about 6kg) the position shown by arrow mark
(middle of belt) with your thumb. The bend should be
within the range of 10— 15mm.

(4) Check on fuel
@ Be sure to check the quantity of fuel prior

to operation to prevent lack of fuel during
operation. ‘
@ Loosen the drain plug of the fuel tank from FUEL GAUGE
time to time, and rémove”sediments and’
" water at the bottom of the tank.
' - " PUEL DRAIN PLUG
N O
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(5) Check on battery acid

/AN CAUTION
BATTERY

M The battery acid is dilute sulfuric acid. Improper handling will cause unexpected
burns.

* When the battery acid gets on your clothes or skin, wash it out with a large
volume of water immediately. If it gets in your eyes, wash with a large volume

of water immediately and consult your doctor.

— In the worst case, it will put out your eyes.

Remove the battery acid plug(cap) and check the liquid level (10~ 12mm above the
electrodes). Supply distilled water if necessary.
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(6) Check grounding for electric shock protection
- Make sure that the case grounding of the
machine and the load are certainly,
I 4—3. Grounding See p.29 |

-Case grounding
terminal

Do not ground directly I O § terminal,

Grounding wire

=

i

(7) Check for leak of water and oil ,
Check the machine for the trace of leak of oil or water. If a leak is found, check the

location of leak and stop it. When the leak cannot be stoppéd, contact our service factory.

(8) Check for loose parts
Check for loose bolts and nuts. Loose parts should be tightened firmly. Particularly,
make check on (the fitting of air cleaner, muffler, turbo—charger, etc.), disconnection of

electric wiring, short— circuit and loose terminals.

(9) Removal of foréign objects in machine

* " Check that tools and cleaning cloth are not left in the machine. Remove if necessary.
* C_heck'the surroundings of the muffler and engine for presence of dust and flammable
objects. Remove if nei:essary.

* Check that the cooling air inlet and the cooling air outlet of the machine are not

clogged with dust or other objects. Remove if necessary.
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5—-2 Startup
Following is flow of startup,

circuit breaker : OFF

(J?P{J throttle lever : START/IDLING

battery switch : ON :
When engine is already warm.

PREHEAT ¢ starter switch : PREHEAT

] ™

[CoF
=5 &
@ preheat lamp : check preheat lamp is red heated

|«

starter switch : START

2T
7

starter switch : RUN

|

engine startup : _
J, When it is cold.
' warm up operation : about 5 minutes warm up operation : sufficiently

I '

 throttle lever : RUN

i,

adjustment of speed

|

adjustment of voltage

|

=71 circuit breaker .; ON

}

|Lofr supply power to load

1T

M2-57



/A CAUTION

* Do not start the engine when the machine and the load circuit breaker are ON, or else,

power is supplied to the load at the start of the engine which causes electric shocks or
trouble in the load.

Startup procedure:
(1) Make sure that the circuit breakers of
the machine and the loads are all OFF, circuit breaker
(2) Turn the battery switch to ON and set
the throttle lever in the "START/IDLING" _ check
position,
(3) Set the starter switch in "Preheat”
position. This switch must be ON until throttle lever
the preheat lamp becomes red heated. %
Turn the starter switch to "START"
position until engine starts,

[Note] .
If the engine is warm, the preheat : Stﬂf/_lef switch
operation is not required. ' PREHEATSTOP
X In the case of 255PI— C and 35SF], @
turn the starter switch to "START" * preheat ]amp

position after the going OFF of the

preheat lamp at the "RUN" position r\
. red heated
of the starter switch, START
The duration of preheating differs @ <’\J
according to the temperature of
cooling water, And if the temperature ‘O
of cooling water is high enough, the

preheat lamp does not light because

no preheating is required.
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(4) If engine starts up, set free the starter switch,
Make sure that  Oil Pressure Failure J in the Q

warning lamp unit goes off,

RUN.
(5). Drive the machine for warming up the engine @ i &

for about 5 minutes at the "START/IDLING"
position of the throttle lever.

wanmning up
operation for
about 5 min,

lights out

(6) After warming up the engine, set the throttle
lever to the "RUN" position. And check on the
idling speed is as specified in the following table
by the frequency meter, If the idling speed is
not as specified or change of frequency is
required, adjust the idling speed by the
frequency adjusting screw.

WO 1Atk MG 2000

REISAW3Y;s
L L Y

Frequency (Idling speed)
Operation at S0Hz 52.5Hz (1575rpm)
Operation at 60Hz 62.5Hz (1875rpm)

If the idling speed set above speed, frequency
becomes nearly 50Hz or 60Hz in the rated load..

(7) Set the voltage to the rated by the voltage
regulator, and turn the breaker to "ON", The
machine starts power transmission state,
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5-3 Handling during operation
(1) Checking after startup
@® Make sure that each meter and lamp are normal.

normal : warning lamp is all off @ (8- @ J

(See p.l 6) iy e .ty [T Saf WL ity ke

@ Make sure that the color of exhaust gases from the engine is normal.

Check for unusual noise and vibration.

Color of exhaust gases
— Colorless or li'ght blue: Normal 4
— Black: Abnormal, incomplete corhb;istior;
— White: Abnormal, combusﬁ'on of oil due to failure of oil

(2) Adjustment during operation
Set the tachometer and frequency meter to the rated by the frequehcy adjusting screw.
Set the voltmeter to the rated by the voltage regulator.

[Note] _
* Do not set the throttle lever in "START/IDLING" position or do not decrease the speed

by the frequency adjusting screw during operation of the load, or else, the generator
voltage and frequency will go down, resulting in failure in operation of the load device or
'.any other trouble.

-Do not turn the battery switch to "OFF" position or do not remove the battery, or else,
engine will not stop normally or resulting in trouble of electrical equipment. -
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5-4 Shut down .
(1) Turn OFF the circuit breaker of the load.

(2) Turn OFF the circuit breaker of the machine.

(3) Set the throttle lever in "START/IDLING"
position and put the machine in cooling operation

for about 5 minutes,

(4) Set the starter switch in "Stop" position. The

engine will stop immediately.

(5) Turn the battery switch to "OFF" .
[Note]
Do not leave the machine keeping
_ the battery switch at "ON", the battery
is discharged.

(6) Remove the key from the starter
switch and keep it at hand.

(7) Check the amount of fuel. Supply
additional fuel if necessary.

(8) Check for leakage of oil, fuel and

water,

[Note]
For emergency stop, keep pushing
the "EMERGENCY STOP" button
until the engine stops.
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5—5 Protection device
Protection devices and emergency stop devices are provided for protection of the machine

against trouble during operation. When the running caution lamp lights, stop the engine

immediately. Check and remove the cause of trouble.

Table of protection device
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action | turn OFF the stop indicate by
warning circuit breaker| the engine warning lamp function
high jacket When the cooling water
water temperature rises
temperature abnormally, the device
(WATER TEMP) —_— O O acts.
Set point: -
102°C (45,60, 90SPH)
105°C (25SP111
35,45,60,758PI)
110°C (258PI-C)
oil pressure When the oil pressure
failure falls abnormally, the
(0IL PRESS) device acts.
O O Set point:
T 1.0kg/cm?® (258PI-C,
'|258P111,35,45,60,758P1) |
0.5kg/cm* (45,60SPH)
0.6kg/cm* (90SPH)
fael level ¥hen fuel supply is
failure O necessary because of
(FUEL LEVEL) T o fuel shortage, the
device acts.
battery acid ¥hen the battery acid
level failure — — @] is failure, the device
(BATT LOW LEVEL) acts.
air filter When replace or
blinding cleaninﬁ of air filter
(AIR FILTER) — — O is necessary because of
' blinding of filter, the
device acts
overcurrent O ¥hen overcurrent
o o flows, the device acts
- 42 -
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