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Operation and lnstallation lnstructions
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Flscher Panda

FlscHER GENERATOREN - have been established since 1978 and are well-known as a manufacturer of first-class
water-cooled diesel generators provided with extremely effective sound-insulation. Ever since, FISCHER PANDA has

been leading manufacturers for quality and know how.

FISCHER was the first manufacturer of modern diesel generators world-wide to develop the sailor-silent series, a GRP
synthetic soundinsulated capsule, thus laying the foundation of new techniques in the field of sound-insulated generator
construction.

tn lggg the firms FlscHER and ICEMASTER amalgamated, in order to concentrate on the development of new pro-

r. ,ducts. production was moved to Paderborn. The combination of know-how of two such experienced companies meant

-it *r. possible to produce and develop a brand new programme within a very short period of time. The gensets
developed at that iime set the technical standards worldwide for the whole branch of industry. The gensets have
become more efficient and produce far higher performances than other gensets in the same nominal perfromance

range. Following several tests carried out by highly respected international institutes and magazines, the FISCHER
PANDA generator was able to prove its vast superiority.

Due to the patented, voltage control system 'VCS' and 'ASB' the FISCHER PANDA generators are able to fulfill the
highest demands with regards to voltage stability and starting performance.

A water-cooled pANDA generator produces up to 15% more effective output with the same driving motor than the majo-
rity of conventional genJrators. This efiiciency superiority also produces a fuel saving at the same ratio. Various versi-
ons of the 100% walercooled PANDA gensets are currently produced in a performance range trom2 to 100kW.

Fast running motors are preferred for the performance range up to approx. 30kW (nominal speed 3000 rpm). Heavier
slow runners are preferred for the higher performance range. Especially the fast running aggreghates have proved,

during many thousands of applicationi that they are able to meet the requirements of yachts and vehicles, and enable
a saving of up to 50% in weight and space in comparison to slow running generators.

TCEMASTER atso suppty the super compact high-tech battery charging genset from the sound insulated PANDA AGT
series, in addition to ino pANDA series, which proves to be an interesting alternative solution for generating power in

the mobile range.
vThe new HTG alternator guarantees a charge rate of 285A, which until now has scarcely been aftainable in this com-

pact form. This alternatoireplaces a separate on-board generator (230V AC up to 3500W from the main machine in

constant use).

All rights conceming text and illustrations of this publication are reserved by ICEMASTER GmbH, 33104 Paderborn. The details, thereof, were given
to the best of their knowledge. No liability is accepted for the correctness of this publication. lt must be explicity pointed out that technical alteralios or
improvements to the product may ensue at any time without prior notice. Before each installation it must be ensured that the illustrations,descriptions
and drawings match the supplied genset. The supplier must be contacted in case of doubt.
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Safety first

These symbols are
sonal injutry. Read
before you attempt

used throughout this manual and on labels on the maschine itself to warn of the possibility of per-
these instructions carefully. tt is essential that you read the instructions and safety 1"grl"tion.
to assemble or use unit.

:$:
This danger symbol refers to toxic danger and draws attention to special warnings,
instructions or procedures which, if not stricfly observed, may resuli in severe pEr-
sonal injury or loss of life.

This danger symbol refers to electric danger and draws attention to special
warnings, instructions or procedures which, if not stricfly observed, may result in
electrical shock which will result in severe personal injury or loss of life.

This danger symbol refers to electric danger and draws attention to special
warnings, instructions or procedures which, if not stricfly observed, may result in
electrical shock which will result in severe personal injury or loss of life.

This warning symbol draws attention to special warnings, instructions or procedures
which, if not strictly observed, may result in damage or destruction of equipment,
severe personal injury or loss of life.

This warning symbol draws attention to specialwarnings, instructions or procedures
which, if not strictly observed, may result in damage or destruction of equipment
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Tools
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This symbols are used throughout this manual to show which tool must be used at maintenance or installation.

Spanners

X = numberofspanner

x

Hook wrench for oil filter

screw driver, for slotted head screws and for recessed head screws

Multimeter, multimeter with capacitor measuring

Socket wrench set
EI
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Hexagon wrench keys
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CALIT'ORNIA
Proposition 65 Warning

Diesel englne exhaust and some of lts constituents are known to
the State of Califomla to cause cancer, birth defecG, and other

reproductive harm.

\ ,
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Attention, lmportant advlce for the operationt
1. During the operation the starting-in protocoll is to be filled and must be certified by signature.
2. The starting-in protocoll has to be send to ICEMASTER within two weeks after the starting-in date.
3. After receipt of the starting-in protocoll ICEMASTER will issue a gurantee confirmation and send it to the custo-

mer.

lf the above conditions are not carried through ore only some parts of them, there will be no warranty claim against
ICEMASTER.

Use the advantages of the customer registration:

' Thus you receive to extended product informations, which are sometimes safety-relevant
. you receive, if necessarily free Upgrades
Far advantages:

By your full information Fischer Panda technicians can give you fast assistance, since 90% of the disturbances result
from errors in the periphery.

Problems due to errors in the installation can be recognized in the apron.

Technical Supportbylnternet info@fischerpanda.de

Manufacturer declaration in tems of the machlne guldellne gg/37/EG

The generator is in such a way developed that all assembly groups conespond to the CE guidelines. lf machine gui-
deline 98137lEG is applicable, then it is forbidden to bring thL generator into operation until it has been determinedthat the system into which the generator is to be installedin also corresponds to the regulations of the machine gui-
deline 98/37lEG. This concerns among other things the exhaust system, cooling system and the electrical installa-
tion.

The evaluation of the "protection against contact" can only be accomplished in connection with the respective
system. Likewise among other things responsibility for corect electrical connections, a safe ground wire connection,foreign body and humidity protection, protection against humidity due to excessive condensation as well as the over-heating through appropriate and inappropriate use in its instailed state on the respective machine lies within theresponsibility of those who undertake installation of the generator in the system.
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Safety Precautions
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The electrical lnstallatlons may only be carried out be trained and

tested Pensonnell

By working at the electrical system of the generator the battery must be disconnected to
start of the generator.

All contacts must be carefully checked for correctly and right installation (expansion compensation, control if all

washer are present, etc.).

After the installation or an maintenance or repair every contacts must be checked about heat bridges.

The contacts must be keep free from combustible materials to avoid the arise of a crossover resistance that will be

affect the operation of the generator.

avoid an unintentional

The generator may not be taken lnto use wlth the cover removed.

The rotating parts (belt-pulley, belts, etc) must be so covered and protected do that there is no danger to life and

body!

lf a sound insulation covering must be produced at the place of installation, then well-placed signs must show that

the generator can only be switched on with a closed capsule'

All servicing-, maintenance or repair work may only carried out, when the motor is not running.

Electrical voltages above 4g volts (battery chargers greater than 36 volts) are always dangerous to life). The rules of
the respectiveiegional authority must be aonereo to. onty an electrician may carry out installation of the electrical

connections for safetY reasons.

Protectlve Conductor:

The generator is ,earthed " as standard (The centre and earth are connected by means of a bridge in the generator

term'inal box). This is a basic safety function, which offers basic safety as long as no other component has been

installed. lt is, above all, conceived for supply and an eventual test run.

This ,,earth,' (pEN) is only effective, if all parts of the electrical system is earthed, and has a common "potential'. The

bridges can be removed, if this is required for technical reasons and another protection system has been installed.

The fult voltage ls explolted at the AG+ontrol box, when the generator ls run. lt must therefore be ensured
that the control box ls closed and cannot be tampered wlth, lf the generator ls runnlng.

The baftery must always be dlsconnected, lf work on the generator or electrlcal system ls to be carrled out,
so that the generator cannot be unlntentlonally started.

Swltch off all load when worklng on the generator

All load must be disconnected, in order to avoid damages to the devices. ln addition the semi conductors in the AC
control box must be disconnected in order to avoid the boat capacitors being activated. The minus pole of the battery
ought to be removed.

\-,
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Capacitors are required to run the generator. These have two varying functions
A) The working capacitors
B) The (Booster) capacitors
Both Groups are located in a separate AC-control box.
Capacitors are electrical stores. There could be a residual of high electrical current at the contacts for a period dis-connection from the circuit. The contacts my not be touched ror sifety reasons, lf the capacitors are to be exchangedor checked, then a short circuit between the contacts should be made so that the stored energy is discharged.
lf the generator is switched off in the normal manner, the working capacitors are automatically discharged by meansof the windings. The booster capacitors are discharged by mean-s of internal discharge resistors.
All capacitors must be short-circuited before work is carried out on the AC control box for safety reasons.

Be sure that all electrical installations (including all safety systems) comply with all required regulations of the regio-
nal authorities. This includes lightnening conductol personal protection switch etc.The electrical links must be abso-
lutely shifted and executed after the valid Regulations in each case. This applies also to the used cable materials.
The provided cables are certified only for a "protected" transfer (e.g. in the pipe) at a temperature upto max. 7O"C
(160'F). The electrical system must be likewise equipped with all necessary protections.

GROUNDTHE EQUIPMENT.

To minimize possibility of electric shock, the equipment chassis and electrical cabinet must be properly earthed.Power output cables connecting the equipment must be installed correctly and the locking mechanisms iully enga-ged.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate electrical or electronic equipment in the presence of flammable gases or fumes. Operation of anyelectrical system in such an environment presents a safety hazard.

RESPECT LIVE COMPONENTS.

only qualified maintenance personnel may make module or component replacement and carry out internal adjust-ments.

USE ONLY APPROVED REPI.ACEMENT COiIPONENTS.
Non-approved components or equipment must not be installed or connected. The system must not be modified inany manner.

DO NOT DISCONNECT OR CONNECT CABLES BEFORE SWTCHING OFF PRIf,IARY POWER FROM THESYSTEM.

To prevent the creation of highJevel transient voltages when a connection is made or broken, primary power must beswitched off before connecting or disconnecting cables.

BEWARE OF HOT EXHAUST.

Exhaust gas temperatures may reach 300'C and steel exhaust connections will become hotter than that. Ensure theexhaust extension is not positioned too close to dry grass and that combustible material is kept well clear of exhaust
pipes and gases.
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5 Safety step to follow if someone is the
victim of electrical shock

Do not try to pull or grab the individual.

Send for help arssoon as Possible.

lf possible, tum ofi the electrical power,

lf you cannot tum off the eleclrical power, pull, push, or lift the person to safety using a
wooden pole, rope, or some nonconductive material.

After the injured person is free of contac{ with the source of electrical shock, move lhem a
short distance away and immediately stiart necessary first aid procedures.
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WHEN AN ADULT STOPS BREATHING

WARNING
DO NOT attempt to perform the rcscue breathlng techntques provlded on thts page, untess cerlfled. perfor-
mance of these technlques by uncertlfled peeonnet could result ln further tnygry'or Oeath to the vlcgm.

1 Does the Person Respond?

Tap or gently shake victim.
Shout, "Are you OK?"

2 snout, "Help!"

. Cqll people who can phone for
help.

3 nott Person onto Back.

. Rollvictim toward you by pulling
slowly.

4 Open Ainray.

Tilt head back, and tift chin.
Shout, "Are you OK?"

6 Cir" 2 FultBreaths

Keep head tilted back.
Pinch nose shut.
Seal your lips tight around victim,s
mouth.
Give 2 full breaths for 1 to 1/,secon-
ds each.

7 Check for Pulse at side of Neck.

Feel for pulse for 5 to 10 seconds.

9 aegin Rescue Breathing

Keep head tilted back.
Lift chin.
Pinch nose shut.
Give 1 full breath every 5 seconds
Look, listen, and feel for breathing
between breaths.

5 Cnecf for Breathing.

Look, listen, and feel for brea-
thing for 3 to 5 seconds.

8 Phon" EMS for Hetp.

. Send someone to callan ambu-
lance.

10 Recneck Putse Every Minute

Keep head tilted back.
Feel for pulse for 5 to 10 seconds
lf victim has pulse, not breathing,
continue rescue breathing. lf no
pulse, begin CPR.

Irffi
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Thc Panda Gcncrator f*?ischerFgrnda
A. The Panda Generator

A.1 Component Location and ldentification

A.1.1 Right side view

01. Air suction housing with air filter
02. Ventilation screw water pump
03. Ventilation screw thermostat housing
04. Pulley for internal water pump
05. V-belt
06. Oildipstick
07. Cooling water pipe to water pump
08. Fuel in
09. Fuel out

10. Cable for fuel pump
11. Cable for remote control panel
12. Cable for VCS
13. Cable for AC-Control box
14. Cable for load
15. Cable starter battery minus (-)
16. Cable starter battery plus (+)
17. Air suction intake

28.6.06 Pmda_8mini,PVK-U_s0 t 125_Bok.V0 [ - Chapter A: The Pmda Cenerator Page 5



&?iecherFanda Thc I'antla (lcncrltor

4.1.2 Left side vlew

01 . Water-cooled silencer
02. Exhaust oulet

riri{

03. Connection external expansion tank
04. Sound covert

Pagc6 Pm&_tmini_PVK-U sOll25_Bmk.V0l - ChaptaA: ThcPmdaCcnerator 28.6.06



Thc Panda Gcncrator f*?ischerFanda
A.1.3 Front view

02

01. Water-cooled silencer
02. Ventilation screw silencer
03. Thermo-switch silencer
04. Oilfilter
05. Charge controller for DC-alternator
06. Air suction housing with air filter
07. Electronic starter control unit
08. Air suction hose, housing - induction elbow
09. Fuel solenoid valve
10. Thermostat housing
1 1. Pulley for internal water pump

12. Actuator
13. Oildipstick
14. Cooling water pipe to water pump
15. Cooling water connection block
16. Oil drain hose
17. Electrical fuses (blue=15A, white=25A)
18. Ks relay for starter motor
19. K2 relay for glow plugs
20. K3 relay for fuel pump
21. Failure bypass switch
22. Fuel filter

06

28.6.06 Puda 8mini PVK-U sOl 125 Bmk.V0l - Chapter A: The Pmda Gene rator Page 7



*FischerFanda Thc Panda Generator

4.1.4 Back view

Ial
i
a
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;

I

01. lnspection luke
02. Connection cooling water in
03. Connection cooling water out
04. Exhaust output
05. Connection external expansion tank
06. Thermo-switch exhaust elbow
07. Water-cooled exhaust elbow

08. Compensator under heat isolation
09. Oil pressure switch
10. Stater motor
11. Solenoid for starter motor
'12. Power terminal box
'13. Generator housing with coil

ti

ii:9.1n
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Thc Panda Gcncrzrtor e ?igicherilanda
A.1.5 Mewfrom above

01. Water-cooled silencer
02. Cooling water ventilation hose
03. Compensator under heat isolation
04. Cooling water hose
05. Water-cooled exhaust elbow
06. Valve cover
07. Oil filler neck
08. Ventilation screw thermostat housing
09. DC-alternator

10. Pulley for internal water pump
11. Ventilation screw silencer
1 2. Thermo-switch silencer
13. Air suction housing with air filter
14. Thermo-switch cylinder head
15. Air suction hose, housing - induction elbow
16. Fuel solenoid valve
17. Ventilation screw

28 6.06 Pmda_8mini_PVK-U_s0l t25_B@k.V0l - Chspter A: The Puda Generator Page 9



iiecherFanda 'l'ltc I':rrrtl:r (lclrcr':rtor'

A.2 Details of functional units

4.2.1 Remote control panel

The Panda generator is suppled with an external remote control panel. The remote control panel
is equipped with some new monitoring functions, which increases the operational safety of the
generator. A failure message is shown over contacts which are normaly closed. lf a connection is
intermifted triggers this a failure message.

\-/

\-/

01 . \A/arning light coolant temperature
02. \A/aming light water leak (sensor optional)
03. \A/arning light AC fault (optional)
04. AC power indicator light
05. Warning light winding temperature
06. Warning light oil pressure
07. Battery loading voltage 12V-DC charging light
08. Glow plug pre-heat indicator light

09. Glow plug pre-heat button
1 0. System,START"-button
11. System,START" light
12. Main power switch ,OFF"
13. Main power switch "ON'14. lndicator light Generator,STAND BY"
15. Hours of operation counter

Fig. A.l: Remote Control Panel

Page l0 Pmda_Emini_PVK-U s0ll25 Bmk.V0l - ChsptrA: ThePmdaGmaarq 2t.6.0,6



Thc Panda (Jcncrator &?isicherf,gnda
A.2.2 Gomponents of Coolant system (Freshwater)

Coolant intake

This port is to be connected with the exter-
nal radiator. From here the cold coolant
flows to the coolant connection block.

Fig. A.2: Coolant intake

Coollng water connectlon block

The cooling water is fed to the generator
and drained via the cooling water connec-
tion block. The cooling water connection
block consists of an aluminium alloy,
which can behave like a sacrificial anode.

Fig. A.3: Cooling water connection block

Goollng water plpe

From the cooling water connection block
the water leads to the internal cooling
water pump.

Fig. A.4: Cooling water pipe

28.6.06 Pmda_8mini_PvK-U_s0l 125_Book.V0t - Chapter A: The PandaGenerator Page I I



& TischerFanda Thc I'rtnda (lcnct'alor'

lnternal coollng water pump

The diesel motor cooling water pump (see
arrow) aids the circulation of the intemal
freshwater system.

I
,

Fig. A.5: Internal cooling water pump

Ventllatlon screw cootlng water pump
The ventilation screw above the cooling
water pump casing may not be opened,
whilst the generator is running. lf this
occurs by mistake, air will be drawn
through the opening. Extensive ventilation
of the whole system is then necessary.

Fig. 4,.6: Ventilation screw water pump

Ventilation screw thermostat housing

This ventilation screw must be opened at
the ventilation procedure of the cooling
system. The ventilation screw may not be
opened, while the generator runs. lf this
happens inadvertently, by the opening air
sucked in. Thereafter a very complex ven-
tilation of the entire system is necessary.

Fig. A.7: Ventilation screw thermostat housing

Psge 12 Pmda_Emini_PVK-U_s0ll25 B@k.VOt - ChapterA: The PmdaGencratq 28.6.06



Thc Panda CJcncrator &FixcherFgnda
Water-cooled exhaust elbow

The exhaust elbow is cooled by means of
the internal cooling system.

Fig. A.8: Water-cooled exhaust elbow

Cooling water plpe

The cooling water gets out down at the
engine and is led to the water-cooled
exhaust elbow.

Fig. A.9: Cooling water pipe

Fig. A.l0: Water-cooled silencer

Water+ooled silencer

2E.6.06 Pmda_8mini_PVK-U s0lt25_Book.V0l - ChapterA:Th€PandaCenerator Page l3



*?i=cherFgrnda The Pancla Gcncrator

Ventilation screw silencer
The de-aerating screw at the water-cooled
pre-silencer is used at first time filling or
after repair work.

Fig. A.l l: Ventilation scrcw silencer

I "la-J
Cootant out

From here the cooling water heated up
flows into the radiator.

Fig. A. l2: Coolant out

Ventllation flow expanslon tank
The breather pipe at the water-cooled pre-
silencer leads to the external expansion
tank.

ti

d.ttir

6,

Fig. A.l3: Ventilation flow

Page l4 Panda_Srnini PVK-U_s0l 125_Book V0l - Chapter A: The Panda Cenerator 28 6.06



The I'antl a (Jcttcrirtor A ?igicherilanda
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A.2.3 Gomponents of fuel sYstem

\-,

v

Electrical fuel pumP

The Panda generator is always supplied
with an external, electrical (12 V of DC) fuel
pump. The fuel pumP must be alwaYs
installed in the proximity of the tank. The
electrical connections with the lead plan-
ned for it are before-installed at the gene-
rator. Since the suction height and the
supply pressure are limited, it can be
sometimes possible that for reinforcement
a second pump must be installed.

Fig. A.14: Electrical fuel pumP

Connecting pieces for the fuel plpe

1. Fuel intake

2. Fuel backflow

Fig. A.15: Fuel connections

Fuel filter

A consequential filtering of fuel is especi-
ally important for all marine systems. A fine
filter, which is firmly aftached to the inside
of the sound insulation capsule for the
marine version, is supplied on delivery, and
loose for other makes. ln all cases a further
pre-filter with water separator must be
installed. See directions for fuel filter instal-
lation.

Fig. A.l6: Fuel filter

28.6.06 Puda_8mini_PVK-U_s0ll25_Book.Vol - ChaptcrA:ThePildaOcnerator Page 15
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l*?iecherFanda Thc Pantla (icncrator

Fue! golenoid valve

ffi:,&
i&r"'#{

W,
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Fig. A. l7: Fuel solenoid valve

lnjection nozzles

lf the engine does not start after the venti-
lation, the fuel injection lines must be
deaerated individually.

Fig. A.l8: Injection nozzles

! Glow plugs

The glow plugs serve the pre-chamber for
the heating with cold start. The heat-treat
fixture must be operated, if the tempera-
ture of the generator is under 16'C. This
is practically with each start the case. The
heat-treat fixture may be held down also
during start and favoured the starting pro-
cedure.

Fig. A. l9: Clow plugs
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A.2.4 Components of Combustlon alr

Gombustion alr intake (back slde)

The sound cover top is provided at the
surface with drillings, through which the
combustion air can influx. lt must be con-
sistently paid attention that the generator
is installed in such a way that the combu-
stion air intake is not covered.

\-/

\-/

Fig. A.20: Combustion air intake (back side)

Alr suction housing

The air suction housing sucks in fresh air
from the sound cover.

Fig. A.2l: Air suction housing

Alr suctlon houslng with air filbr

Fig. A.22'. Air filter
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!nduction elbow

Fig. A.23: Induction elbow

Valve cover

Fig. A.24: Valve cover

Water-cooled exhaust elbow

Fig. A.25: Water-cooled exhaust elbow

Page 18 Pmda 8mini PVK-U sOll25 Bmk.V0l - ChapterA: ThePmdaCeneratd 28.6.06



Thc Panda Gencrator (*?iecherflrlnds
Compensator

This part is flexible by the internal struc-
ture and compensates vibrations.

Fig. A.26: Compensator

Fig. A.21: Water-cooled silcncer

Exhaust outlet

The pre-silencer must be attached here.
I

Fig. A.28: Exhaust outlct

Water-cooled silencer
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A.2.5 Gomponents of electrical system

Connection starter battery l2V
1. Cable for starter battery (minus)

2. Cable for starter battery (ptus)

-{- i5r

ffi

Fig. A.29: Cable for starter battery l2V

Electrical connections

1. Cable for fuel pump

2. Cable for remote control panel

3. Cable for VCS

4. Cable for AC-Control box
5. Cable for output 2x12OV

Fig. A.30: Electrical connections

Starter motor with rolenoid switch
1. Starter motor and

2. Solenoid switch

Fig. A.3 1: Starter motor
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Actuator for rPm-rcgulaUon

The generator voltage is determined by
progressive speed control through 'VCS"
in conjunction with the speed actuator.
Speed increases with increasing load.

Fig. A.32: Actuator

Speed sensor
All Panda generators can be equipped
with an external automatic start. For the
operation of this automatic starting system
a separate speed sensor is necessary. At
some models the speed sensor is stan-
dard installed. At other models the ope-
ning for the speed sensor is locked by a
plug.

Fig. A.33: Speed sensor

Electronlc starter contro! unlt

lf there is an automatic starting require-
ment and if the remote control panel is
switched off, then this automatic starting
requirement is ignored. Automatic star-
ting is only possible if after switching on of
the remote control panel the automatic
starting requirement takes place.

; -:

.1. .l

Fig. A.34: Electronic strter control unit
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3 Generator power termlnal box

Fig. A.35: DC/altemator

Fig. A.36: Charge control for DC-altemator

Fig. A.37: Generator power terminal box

* 3r?1, DC-alternator

All Panda generators from panda 6.000
are provided with its own charge system
for the 12V DC mains. This DC-alternator
is powered over a v-belt together with the
internal cooling water pump. The 12V
charge system may be used only for the
generator-own starter battery.

1

li

Charge control for Dcalternator
The voltage regulator for the 12V DCalter-
nator is on the back of the air suction hou-
sing. The housing is formed for cooling
purposes. The voltage regulator may not
be covered from the outside. The surface
must be accessible for the cooling.
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Fig. A.38: Terminal block

Failure bypass switch

1. Failure bypass switch

Fig. A.39: Failure bypass swittch

Terminal block for rcmote control cable
with fuse and Power rclais

F1 fuse 15A for DC wiring

F2 fuse ZlAfor starter relaY

Ks power relay for Starter motor

K2 power relay for Glow Plugs

K3 power relay for Fuel PumP
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A.2.6 Sensorc and switches for operating survelllance

Thermocwltch at cyllnder head
The thermo-switch at the cylinder head
serves the monitoring of the generator
temperature. All thermo-switches for the
generators from Panda 6.000 upward are
two-pole and laidout as "openers".

110'C

1 30'C

Fig. A.40: Thermo-switch cylinder head

Thermo-swltch at water-cooled exhaust
elbow

120"C|105'C

Fig. A.4l: Thermo-switch at exhaust elbow

Thermocwltch at precllencer
At this point th coolant usually achieves its
highest value. From here it flows back into
the radiator.

105'C/90'C

Fig. A.42: Thermo-switch at water-cooled silencer
\-/
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Goil thermo-switch

1. Generator winding

2. Thermo-switch winding 4xl 65/1 75"C

3. Generator housing

For the protection of the generator coil
there are two thermo-switches inside the
coil, which are for inserted parallel and
safety's sake independently from each
other.

Fig. A.43: Coil thermo-switch

Thermo-swltch at the backend bearing

The generator bearing is equipped with a
thermo-switch, which switches the engine
off if the oil temperature becomes to high.
Also a NTC is installed in the backend
bearing.

1 30"C

Fig. A.44: Thermo-switch backend bearing

Oil pressure switch at engine

ln order to be able to monitor the lubrica-
ting oil system, an oil pressure switch is
built into the system. The oil pressure
switch is on the right side behind the star-
ter motor of the engine.

Fig. A.45: Oil pressure switch
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4.2.7 Components of oil clrcuit

Engine oil filler neck with cap

Normally the filler neck for the engine oil is
on the top side of the valve cover. please
pay attention that the filler neck is always
well locked after filling in engine oil. Consi-
der also the references to the engine oil
specification.

Fig. 4.46: Engine oil filler neck with cap

u
i a $r

i'r-

Engine oll dipstick

At the dipstick the permissibte level is indi-
cated by the markings "maximum,, and
"minimum". The engine oil should be
never filled up beyond the maximum con-
ditions.

Fig. A.47: Engine oil dipstick

Ol! filter
The oil filter should be exchanged with an
oilchange.

Cr!,.1 Oti Ldrol

Fig. A.48: Oil filter
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Engine oll draln hose

The Panda generator is equipped that the
engine oil can be drained over an drain
hose. The generator should be always
installed therefore that a collecting basin
can be set up deeply enough. lf this is not
possible, an electricaloildrain pump must
be installed.

Note: Lubrlcatlng oll should be dralned
ln the warm condltlonl

Fig. A.49: Engine oil drain hose

Fig. A.50: Engine oil drain hose

lnsprctlon hose for oll level ln backend
bearing

The oil level of the oil cooled bearing must
be checked at every operation day before
the first starting - see inspection hose at
the generator backend.

Service interval 1 000hrs.
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A.2.8 External components

Ac4ontrol box

At operating the generator the operating
voltage 1101220V lies at the AC-Control
box. lt must be guaranteed that the gene-
rator cannot be inadvertenfly started, if the
Control box is opened. For this reason the
negative pole of the starter battery is to be
disclamped with all work on the electrical
system.

Fig. A.5l : AC-Control box

Electrical fuel pump

The Panda generator is always supplied
with an external, electrical (12 V of DC) fuel
pump. The fuel pump must be always
installed in the proximity of the tank. The
electrical connections with the lead plan-
ned for it are before-installed at the gene-
rator. Since the suction height and the
supply pressure are limited, it can be
sometimes possible that for reinforcement
a second pump must be installed.

Fig. A.52: Electrical fuel pump

Remote control panel

The Panda generator is always supplied
with an external, electrical (12V of DC) fuel
pump. The fuel pump must be always
installed in the proximity of the tank. The
electrical connections with the lead plan-
ned for it are before-installed at the gene-
rator. Since the suction height and the
supply pressure are limited, it can be
sometimes possible that for reinforcement
a second pump must be installed.

Fig. A.53: Remote control panel
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8.1 Preliminary remarks

ATTENTIONI Before worklng on the System read the "Safety Precautlons" on Page vll.

Pre-heatlng the dlesel motor
The motor must be pre-heated, if the diesel motor is designed as a "pre-combustion chamber
motod'for indirect fuel injection. A quick glow fitting is used for all Kubota-diesel motors. This glow
fitting may only be used for a maximum of 20 Seconds without a pause. A pre-glow period of 5 - 6
seconds suffices for ambient temperatures above 20'C (Plus). For lower temperatures the pre-
glow period should be increased.

The motor can be started for temperatures up to minus 20'C, as long as running conditions are
suitable. The fuel must be suitable for such conditions, as conventional dieselfuel can produce a
paraffin coating at temperatures lower than minus 8'C, which blocks all filters and pipes. lt is nor-
mal in Europe to use an additive, obtainable from gas stations to ensure use at temperatures as
low as minus 15'C. lf a generator is to be used for temperatures below minus 8' C, then it must
be ensured the fuel is suitable for winter. By use of extra additive, the fuel can also be used at
lower temperatures. The appropriate regulations can be obtained from the fuel suppliers. The
mineral oil trade have stocks of fuel, which are suitable for use for temperatures below minus
20"c.

Use of the cold-start equlpment

lf the generator is being used in cold weather conditions it is important to make sure the correct
fuel grade is used for the temperatures forecast. lf the tank has been drained and then filled with
cold weather fuel, always run the generator for 10 minutes to ensure the new fuel is present
throughout the system. lf this is not done, gelling of the old fuel may occur in and around the
injectors and prevent successful starting.

Always ensure that the fuel is correct for the temperature range, before attempting a cold-start.

Pre-heatlng the dlese! motor

A quick glow-plug is fitted to all Kubota diesel engines. This glow plug may be used for a maxi-
mum of 20 seconds without a pause. A glow period of 5 - 6 seconds suffices for ambient tempe-
ratures above 20'C. Below 20'C the glow period should be increased.

The Glow Plug pre-heating system can be used for starting in temperatures down to minus 20'C.
The fuel must be suitable for such conditions, as conventional diesel fuel can gel at temperatures
below minus 8"C so blocking filters and pipes. Military grade fuels are available for operating in
temperatures down to minus 35'C and below.
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Pre-heating procedure

!f the engine is to be started at a temperature below minus 15"C, then the pre-heating device
must be pressed for 20 seconds before starting. Pre-heating must be continued whilst the gene-
rator is being started. The starter motor should not be used for a period longer than 20 Seconds
without interruption. lf the engine does not start after 20 seconds, then a pause of at least one
minute should be made. Then a further start can be attempted.

lf the diesel motor does not start as expected, then an initial check should be made to check whe-
ther the fuel intake is correct.

Tips regarding Starter Battery
Fischer Panda recommends normal starter battery use. lf an genset is required for extreme win-
ter conditions, then the starter battery capacity should be doubled. lt is recommended that the
starter baftery be regularly charged by a suitable baftery-charging device (i.e., at least every 2
Months). A correctly charged starter battery is necessary for low temperatures.

Motor OII Quality during extreme Yllinter Conditions

Suitable motor oil is recommended for extremely low temperatures. The advice of mineral oil dea-
lers is recommended. Normally, synthetic oilwith the appropriate viscosity is especially suitable
for this type of cold start.

lmprovement by using additionalcold start sprays is not recommended.

B.1.1 Overloading of Engine during longer Operation

Ensure the generator is not overloaded. Overloading occurs when the electrical load (normally
the Wide Band Data Link) imposes a load on the generator which is greater than the engine can
provide. Overloading may cause rough running, high oil consumption, increased emissions and
perhaps the engine to labour or even stall. The generator was supplied to match a known load a
wide spread of military and environmental conditions. lf additional equipment is added to the elec-
trical load, Fischer Panda should be provided with details before attempting to power the new
total load. Modifications to the generator might be required to ensure correct generator output
and u n interrupted, efficient military operations.

The generator should only be run at peak load for short periods. A high peak current is required
start many electrical devices, especially electric motors and compressors and the generator
should deal easily with those specified in the original requirement.

\-/
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8.1.2 Daily routine checks before starting

1. OilLevelControl (ideal level: MAX)

ATTTENTIONI OIL PRESSURE CONTROL!
True, the diesel motor automatically switches off when there is a lack of oil, but it is very damaging for the motor, if
the oil level drops to the lowest tiniit. Rir can be sucked in suddenly when the boat rocks I he.ay.y seas, if the oil
level is at a minimum. This affects the grease in the bearings. lt is iherefore necessary to check the oil level daily
before initially running the generator. Th-e oil level must be topped up to the maximum level, if the level drops below
the mark between maximum und minimum levels.

You should change the oit, regardless off the ambient temperature. See section F.2, "Engine oil,"
on page lt. Engine oil amounts see secflon F.5, "Technical data engine," on page lll.

The oil level of the oil cooled bearing must be checked at every operation day before the first starting - see inspec-
tion hose at the generator backend. Service interval 1000hrs.

2. State of Cooling Water.

The external compensation tank should be filled up to a maximum of in a cold state. lt is very important that large
expansion area remains above the cooling water level.

3. Check all Hose Connections and Hose Clamps are Leakage

Leaks at hose connections must be immediately repaired, especially the seawater impeller pump. .lt is certainly
possible that the seawater impeller pump will prolucd le_aks, depending upon the situation. (This can be caused by
iand partides in the seawater etc.)'ln tliis caie, immediately exchange the.pump, because the dripping water will
be spiayed by the belt pulley into the sound insulated casing and can quickly cause corrosion.

4. Check all electrical Lead Terminal Contacts are Firm.

This is especially the case with the temperature switch contacts, which automatically switch o{f the generator in
case of faults. Tliere is only safety if thesb systems are regulady checked, and these systems will protect the gene-
rator, vfien there is a fault.

5. Check the Motor and Generator Mounting Screws are Tight.

The mounting screws must be checked regulady to ensure the generator is safe. A visual check of these screws
must be made, when the oil level is checked.

6. Switch the Land Electricity/Generator Switch to Zero before Starting or Switch Off all the Load.

The generator should only be started when all the load have been switched off. The excitation of the g.enerator will
be sippressed, if the gen'erator is switched off with load connected, left for a while, or switched on with extra load,
thus reducing the resi-dual magnetism necessary for excitation of the generator to a minimum. ln certain circum-
stances, thisian lead to the gdnerator being reixcitated by means of a DC source. lf the generator does not exci-
tate itself when starting, then excitation by means of DC must be canied out again.

7. Check the Automatic Controls Functions and Oil Pressure.

Removing a cable end from the monitoring switch canies out thi_s control test. The generator should then automati-
cally switch off. Please adhere to the inspec{ion timetable (see Checklist in the appendix).
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8.1.3 Starting Generator

1. lf necessary, open the fuel valve.

2. lf necessary, close the main battery switch

3. Check if all the load have been switched off

The load is switched off, before the generator is switched off. The generator is not to be started with load connec-
ted. lf necessary the main switch orlrse should be switched off orihe load should Ue inOiviOuaily s*ilitteo oi.

4. Press "ON' button.

Control light for "ON' Qqttgn and "O|LPRESSURE" must light up.

l!9J:l llll-9,1fl-c9lt1.olligit for.oilpressu.re does not tum 6n it ttre panel is switched on, this may be caused by a
taulty installation of the generator as a sign that the panel or the oil pressure switch has got an 6nor. ln this case
the generator may have problems to stop automaticaily if there are airy disturbances atttrE generitor. - - '

5. Pre-heat engine.

llt::!.gj: l9$.::..y for every running temperature. Pre-heating is not necessary onty if the generator has just
been- run.^The heating period should take at least 6 seconds, however, 20 seconds ai themaxim"um. Heatino niust
last for 20 seconds at a temperature of +5.C. lf a second attempt is to Ue miOe, then ;p;r;; ;i;l'j.Z.t OO
seconds is required.
The generator can be started with the assistance of a pre-heating device at temperatures as low as - 20.C. please
note that the generator can only be run at temperatuies below -i'C with wintei tuei ini iOOitionir speciar aOOiti-
ves.

6. Press,START" button

The electric.starter may only be.used for a maximum of 20 seconds. Thereafter, a pause of, at least, 60 seconds is
l?Sr,'Il.Ltjlt 9-9n.9l|oPS not immediately start, then the fuel intake should be ctiecked to ensure it is flowtng fre-
ery. (hor temperatures below - 8"C check whether there is winter fuel)

7. Check circuit-voltmeter, to test whether there is AC-voltage and is within the tolerance rage
(Frequency and voltage).

It..49 voltage should be within a tolerance of t 3 Volt without load at the nominal voltaqe. When runninq without
load, the generator.frequency should be 4% below the nominal vottage. Ttre geneiatoi;iluu G;#;[.8,'Gm.
me loao ts swtched on, af the cunent remain at this level.

8. Switch on load

The load should only be switched on if the generator voltage is within the permissible range. parallel conneciion of
severalload should be avoided,.especially if there 9r9 b5.o with electric'motors, suctrai iir+onoiiioning u;iits in
the system. ln this case, the load must be-connected Step by Step.

B.1.4 Stopping the Generator

1. Switch off load.
2. lf the load is higher than 70% of the nominal load, the generator temperatures should be stabi-

lised by switching off the load for at least 5 minutes.

ft h.iqhel ambient temperatures (more than 25"C) the generator should always run for at least 5 minutes without
load, before it is switched off, regardless of the lodd.

3. Press "OFF' button and switch off the generator.
4. Activate additonal switches (Baftery switch, fuel stop valve etc.).

NOTE: Never switch ofi the battery until the generator has stopped.
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B.2 Starting the Generator when overheated

Failure bypass switch

Fig. B.l: Failure bypass switch

There is a "pressure switch" at the terminal bar next to the relays. Faults (e.9. caused by overhea-
ting) can be manually overcome by means of this switch. The generator can be started by using
thJ remote control panel. lf the generator switches off by overheating, the operation temperature
can be reduced by pressing this switch in combination with the START-bufton. This procedure
has to be done without load.

ATTENTION:

Before uslng the.. fallure bypass" swltch, lt ls lmportant to check the oll level, slnce the ol!
gauge ls delcfivated by thl switch. For a further reason lt ls lmportant to swltch off the
generator electrlcal load before the generator ls shut down:

Before stopping the generator it is highly recommended that electrical devices (e.9. refrigerating
compressors, ii, conOitioning compressors etc) are switched off, because the voltage drops as
the rotational speed (rpm) decreases as the engine comes to a halt'

(Also see information regarding voltage control with automatic shut-off for protection of load when
over or undervoltage occurs).

This is also the case when the generator is started when load is switched on.

Normally the generator will no longer excitate if a certain amount of base load is stepped up.

The electrical load should also be shut-off before starting the generator.

lf started under electrical load, the engine will still run but the generator will not generate the pro-
per voltage (or even no voltage) sincL the stator windings do not have the chance to reach full

excitation. Electrical units which are switched on in this condition could possibly be damaged
(special caution should be practised with electric motors to avoid burnout).
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8.3 Operating Control System

Panda generators are equipped with various sensors One of these sensors is to stop excitation
shou ld a short cl rcu it occur The com bustio n engine IS further equipped with a oil pressure control
switch, which switches the motor off, if the oil pressure stnks to a particular level Apart from thiS,
all generators are equtpped with three tem perature switches.

The thermoswltches are placed at the fiollowlng tocattons:

1. Thermo-switch fifted to the engine
2. Thermo-switch fitted to the exhaust elbow
3. Thermo-switch fitted to the silencer
4. Thermo-switch in the genset coil
5. Thermo-switch fitted to the backend bearing
6. Oil pressure switch

Thermocwltch at cyllnder head
The thermo-switch at the cylinder head
serves the monitoring of the generator
temperature. All thermo-switches for the
generators from Panda 6.000 upward are
two-pole and laidout as "openers,'.

110'C

1 30'C

Fig. 8.2: Thermo-switch cylinder head

Thermo-switch at water+ooled exhaust
elbow

120'C/105"C

Fig. B.3: Thermo-switch at exhaust elbow
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Thermocwltch at pre-sllencer

At this point th coolant usually achieves its
highest value. From here it flows back into
the radiator.

105'C/90'c

Fig. B.4: Thermo-switch at water-cooled silencer

Coil thermotwitch

1. Generator winding

2. Thermo-switch winding 4xl 65/1 75"C

3. Generator housing

For the protection of the generator coil
there are two thermo-switches inside the
coil, which are for inserted parallel and
safety's sake independently from each
other.

Fig. B.5: Coil thermo-switch

Thermo-swltch at the backend bearlng

The generator bearing is equipped with a
thermo-switch, which switches the engine
off if the oil temperature becomes to high.
Also a NTC is installed in the backend
bearing.

1 30'C

Fig. B.6: Thermo-switch backend bearing
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Oil presrure switch at englne

ln order to be able to monitor the lubrica-
ting oil system, an oil pressure switch is
built into the system. The oil pressure
switch is on the right side behind the star-
ter motor of the engine.

Fig. B.7: Oil pressure switch
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G. Maintenance lnstructions

C.,l Maintenance Requirements

Gontrol before startlng

. Oillevel

. Cooling system leaks

. Visual check for any changes, leaks oil drain system, v-belt, cable connections, hose clips, air
filter

Once a month
. Lubrication of actuator-trapezoid thread spindle

For Malntenance lnterualls see section F.1, "lnspectlon checklist for servlces," on page !.

C.2 Oil Gircuit Maintenance

The laid down intervals must be heeded in order to avoid serious damage to the motor!

The first oil change should be carried out 35 hours after running time. Thereafter every 100 hours.
Type of required oil see:

section F.5, "Technicaldata engine," on page lll

An oil drainage hose is fitted in the sound
cover for changing the oil. This is fed
through the capsule to the outside.

Open the pass-through cover at the sound
cover for the oil drain hose.

Fig. C.l: Oil drain hose
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r The oil can then be drained by opening
the oildrainage screw.

Use a spanner size 17mm.

Fig. C.2: Oil drainage screw

lf the oil cannot be drained we recom-
mend the use of a hand pump, which can
be connected to the oildrainage hose.
The oil drainage screw is then closed
again and the hose again stored in the
sound-insulated capsule.

Fig. C.3: Hand pump

The oilfilter could be loosen by a tool (oil-
filter strap)

Cl,c.l Orl Lerot

Fig. C.4: Oil filter
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New oil is poured in after removing the oil
filling cap and the oil level checked with
the use of a dipstick. Do not exceed the
"maximum" mark.

Fig. C.5: Oil filler neck

With the help of the engine oil dipstick the
oil level is too examined. The prescribed
filling level may not exceed the,Max' mar-
king.

Fig. C.6: Oil dipstick
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C.2.1Oil leve! check of the oil-cooled bearlng

- o Check levelof oilin the oil-cooled bearing
At the generator endshield is a clear hose
for checking the oil level in the oil-cooled
bearing. The oil levelshould be between
the min. and max. marking

01. Clear hose

02. Max. marking

03. Min. Marking

Fig. C.7: Clear hose for oil level check

Fig. C.8: Draining oil

lnsert the hose through tapping hole.

Suction cleaning of oil.

I

Fig. C.9: Draining oil

4.,

t

t
-n4.ffi

i&lrt

{
\

Suction cleaning or draining of oil.

The access to the drain plug is difficult.

Therefore we recommend to suction clean
the oilwith an injection with rubber hose.
Operate the generator for about 3-5 minu-
tes so that the oil gets thinner.

Unscrew the ventilation screw (tool: hexa-
gonal spanner SW6)

Page 38 Pmda_8mini_PVK-U sOll25 Bmk.VOl - ChapterC: Mainteomcclnstrucions 2t.6.06



llaintcnancc Iltstructiolts &?iricherFanda
\-/

\./

\-/

Fig. C.l0: Refill oil

Turn in ventilation screw and tighten (tool
hexagonal spanner SW6) (20Nm).

Fig. C.ll: Refill oil

18. Refilloil
Until half of inspection hose.

oit:
Shell Omala HD 220 *

Shell Omala HD 320 (temperature over
35'C)'
Mobil 1 0W-40 "*

Suitable oils are specified as followed:

synthetic gear oil (PAO)

viscosity class 220 to 320

minimum required gear oils: CLP HC

You can get these oils at any industrial lubricant shops as well as at Fischer Panda
. oil changing intervals are every 1000 hours
** oil changing intervals are every 250 hours
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G.3 Bleeding the cooling water system

lntemal temperaturc monltorlng swltch

The operating temperatures are monitored at the remote control panel and the generator will
switch off automatically when temperatures exceed limits set for:
1. Windings temperature
2. Cylinder head temperature
3. Coolant temperature

The following fault switches are also integrated into the system and will automatically switch off
the generator, even if a fault is not shown on the panel, they are redundance direct switches:
1. Motor oil temperature of cylinder head T=130.C NC
2. Generator winding T=165'C NC

Bleedlng the cooling system

lf the coolant has been drained or if air has permeated into the cooling system by other reasons,
the cooling system should be bled to remove any trapped air which might cause airlocks and con-
sequent overheating.

The bleeding process should be carried out severaltimes to ensure no air is left in the system.

1.) Open ventilation screw at the water
pump.

Use a spanner size of 10mm.

01 . Bleed valve screw

Fig. C.12: Bleed valve water pump

2.) Open ventilation screw at the thermo-
stat-houing

Use a spanner size of 1Omm.

01. Bleed valve screw

Fig. C. l3: ventilation screw thermostat housing
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3.) Pour in coolant through the radiator fil-
ler cap to full level mark. This is a slow
process.

01. Coolant filler

Fig. C.l4: Coolant filler

4. When the coolant level in the radiator is steady, close all the bleed valves, start the generator
and let it run for about 60 seconds.

5. Switch generator OFF.

6. Open radiator filler cap and open bleed valves again.

7. Top up with coolant until level is steady once more.

Repeat this procedure several times.

Run the generator for 5 minutes, turn it off and repeat the bleeding process.

Make sure the hose from the engine becomes warm, that the radiator also becomes warm and
that the fan activates.
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C.4 Bleeding the Fuel System

ln normal operation the fuel system is designed to bleed trapped air automatically. lt is neverthe-
less essential to bleed the system as follows prior to the first operation of the generator after the
system has been drained offuel for any purpose.

1. Push the standby switch on control panel to "ON".
2. Push failure bypass switch and hold tight. The electric fuel pump has to be running audibly. By

moving the failure bypass switch you can hear the solenoid valve of the generator starting and
stopping (when the sound cover is taken off).

3. The generator can then be started by pushing the "Start"-button. Press the ,Start" button only
for 20 seconds. Afer this 20 seconds a pause of 60 seconds must be made. Repeat this pro-
cedure. The fuel pump is working now. Check there are no leaks from the bleed screw. Open
the bleed screw at the fuel solenoid valve (see Fig. C.l6, 'Bleed screw at the fuel solenoid
valve," on Page 42). To avoid fuel getting in the sound cover a piece of cloth or absorbent
paper should be put under the connection. As soon as fuel is running out without bubbles the
air bleeding screw can be screwed in again.

4. lf the generator is new and is being run for the first time, it may not start. ln this case loosen
the injector pipe union nuts and lift the injection pipe a few millimeters. Re-tighten and repeat
the start procedure.

5. Standby switch ,, OFF" .

Push the failure bypass switch upwards
and hold tight.

01. Failure bypass switch
-,?,F_,*W,FW

\'._', p aE tE
';::i:i:e'lry-*.:?:, ffi,

-
-* I ;E_#..

Fig. C.l5: Failure bypass switch

Open bleed screw at the fuel solenoid
valve.

Use a spanner size 10mm.

Fig. C.l6: Bleed screw at the fuel solenoid valve
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Loosen the pipe union nuts of the injection
nozzles.

01. Spanner size 17mm

Fig. C.l7: Injector union nuts

Lift the injection pipe a few millimeter.

Start the engine and as soon as fuel is
running out without bubbles the pipe
union nut can be screwed again.

Fig. C.l8: Lifting injection pipe

Filter replacement depends on the amount of fuel contamination build up, but should take place,
as a minimum, every 300 operation hours.

C.4.1 Replacing fuel filter

01. Fuel filter housing

02. Fuel filter element

03. See-through bowl
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Spin the bowl (03) from the mounting
head (01) by hand.

Fig. C.20: Fuel filter

Spin the filter element (02) from the moun-
ting head (01).

Fig. C.2l: Fuel filter

Tighten the new filter element (02) firmly
to the mounting head (01).

Lube the o-ring for the bowl with a tempe-
rature resistant safety grease (specifica-
tion: Anti-Seize). Tighten the bowl (03) to
the mounting head (01).

Fig. C.22: Fuel filter
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G.5 Replace the air filter

Open the combustion air housing by loo-
sening the closure of the housing.

01. Closure

Fig. C.23: Exchange air filter

Open the combustion air housing by loo-
sening the closure of the housing.

01. Closure

Fig.C.24'. Exchange air filter

Open the air housing by pulling the cover.

Lift out the air filter element of the cover of
the air filter housing.

(Knecht LX266, part number:
G2170LX266 or alternative MANN C2039,
part number: G21 60C2039).

Replace cover in reverse procedure.

Fig. C.25: Exchange air filter
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C.6 Replace of the V-belt for alternator and water pump

The high ambient temperature in the closed sound insulated capsule (about 85'C) can be a rea-
son for a reduced lifespan of the v-belts.

The v-belt must be regularly replaced to avoid the possibility of failure during operation. The worst
conditions are frequent short periods of use where the belts heat up and are then cooled down
again. This appears to induce stress where the belts cool down around the pulleys. As part of the
daily inspection, always scan the belt for any signs of cracks or splits and change it if there is any
doubt about its serviceability.

Loosen the fixing screw above the alter-
nator slightly.

Use a spanner size 13mm.

01. Fixing screw

Fig. C.26: Altemator fixing screw

Loosen the fixing screw below the alterna-
tor.

Use two spanners size 13mm.

01. Fixing screw

Fig. C.27: Altemator fixing screw
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Press the alternator to the direction of the
thermostat housing. Now the v-belt can be
changed (Quad Power ll XPZ 850, part
number: G2280XP2850-2).

,.,. .u * &&!,

Fig. C.28: Alternator belt replacement

Stretch the v-belt by pulling the alternator
back. The v-belt should be able to be
pressed approx. 1cm with the thumb.

Tighten the fixing srews above and below
the alternator.

max. 10 mm

Fig. C.29: Alternator belt replacement
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C.7 Replacing Water pump

1. Unscrew the water pump mounting screws (2), and remove the water pump (1) from the gear
case cover. Use a spanner size 1Omm.

\A/hen reassembling

' Apply liquidtype gasket (Ihree Bond 1 21 5 or its equivalent) to both sides of the new water pump
gasket.

I
L \ t

_.1 -..

1

l

2

1. \ /ater pump body 2. Hexagon head screw

Fig. C.30: Water pump

\-/

\./
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C.8 Replacing Valve cover gasket

\-/

\-/

1. Remove the valve cover cap nuts (3). Use a spanner size 1Omm.

2. Remove the valve cover (1).

3. Check to see that the valve cover gasket (2) is defective.
4. Replace the valve cover gasket (3) with a new one.
5. lnstall the valve cover (1), using care not to damage the o-ring.

6. Tighten the valve cover cap nuts (3). Tighten torque: 3,9 to 5,9Nm

Fig. C.3l: Valve cover

3 ---B
@

1

2

o
/=:-

c' (-

1. Valve cover 3. Hexagon cap nut
2. Valve cover gasket
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C.S.lAdjustnent of the valve clearance

Tools:
. Spanner for valve cover, spanner size 1Omm
. Spanner for counter-nut, spanner size 11mm
. Screw driver for adjusting screw

' Thickness sheet gauge (sliding suction must be between rocker arm and valveshaft)

Ghecklng Valve Clearance

IMPORTANT

0158F0r6

Valve clearance must be checked an
adlusted when englne ls cold.
l.Loose the lock nut (5) and the adju-
sting screw (4).

2.Turn the adjusting screw (4) to adjust
the valve clearance.
3.Tighten the lock nut (5) and check
the valve learance again after several
turns of the flywheel.

Vale clearam Fac
ttry-
spe.

0.145 to 0.185 mm
0.0059 to 0.0073
inch

Al r5P005

1. Notched Portion
2. TC Mark Line
3. Valce Clearance

4. Adjusting Screw
5. Lock Nut

Fig. C.32: Valve Clearance

\-/
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D. Generator Faults

D.{ Overloading the Generator

Please ensure that the genset is not overloaded. This is especially the case with multi-power gen-
sets. Overloading occurs when the electrical load (demand) induces a load torque in the genera-
tor which is higher than what the diesel drive motor can provide. Overloading causes the engine
to run rough, burn oil, create excessive exhaust (environmentally unfriendly) and even to stall.

The generator should only be loaded at the peak rated power for short periods only! A high peak
current is required to start many electrical devices, especially electric motors and compressors
(from a stillstand state).

ln order to prolong the genset's life expectancn the nominal electrical demand on the
system should not be more than 80% of the rated genset power.

Bear this in mind when switching on electrical devices. This ensures a longer life expectancy.

Continuous performance is the uninterrupted running of the generator for many hours. The gen-
set can be run for several hours at partial load (i.e.213 of rated power), however it is not advised
that it is run for more than 2-3 hours at full load.

The Panda is designed so as not to overheat even under extreme conditions. Note: The exhaust
gas will become sooty during peak-load operation.

Effec{s of Short Circuiting and Overloading on the Generator

The generator cannot be damaged by short circuiting or overloading. Short circuiting and overloa-
ding suppress the magnetic excitation of the generator, thus, no current is generated and the
voltage will collapse. This condition is immediately offset once the short-circuit has been elimina-
ted and/or the electrical overload removed.

\-,

Overloading .the Generator with Electric Motos

Please note that electric motors require six to ten times more power than their rated capacity to
start.

lf the supplied generator power is lower than what the electric motor requires, the generator
voltage will collapse. For applications where a high current draw is required to start an electrical
device (such as an electric motor), the motor manufacturer should be consulted for possible solu-
tions (for example: stronger capacitors, gradual power-up switches, or a specially designed star-
ting unit for electric motors).

System efficiency can be improved by up to 50% and motor cunent draw (to start) reduced by as
much as 100% if it is properly designed. lf the inductive load (i.e. E-Motor) is more than 20% of
the generator nominal power, a compensation is necessary. See also the information brochure
"Special information for operation of Panda generators with inductive load".
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D.l.l Generator Voltage Fluctuations and Monitoring

ATTENTIONI Before worklng on the System read "safety Precautions" on Page vii
During periods of high electric loading, the voltage may drop to 190V/50H2 (or 95V/60H2) or even
lower. Such voltage drops can potentially cause damage to certain electrical devices such as
electric motors, compressors and electronic equipment. ln order to ensure that sufficient voltage
is available and to avoid the risk of damage to sensitive electrical devices, the supply voltage
should be monitored with the voltmeter, which is mounted at the operation unit.

The voltmeter must be respectively checked if additional load is switched on. As long as the
voltage remains below the critical level the sensitive devices must be switched off during this
period.

Overvoltage can be caused by the generator under certain circumstances. This occurs, especi-
ally if the speed of the motor changes (increases in speed). Adjustment to the normal motor
speed (rpm) should only be done with the use of a rev counter and/or a voltmeter.

A voltage regulated circuit breaker is installed in the electrical system in order to avoid damage, if
sensitive or valuable equipment is used. (voltage control with circuit breaker).

D.l.2 Automatic Voltage Monitoring and Auto€hut Down

lf air conditioning units (compressors) or other such valuable equipment are installed on-board,
an automatic voltage monitoring unit should be installed to protect this equipment from possible
sharp voltage drops. The voltage monitoring system shuts down the entire system (and therefore
all users) through a circuit breaker relay as soon as the voltage falls below a set value (the moni-
tor will also shut down the on board grid automatically when the generator is stopped). The moni-
toring system also switches the grid back on once the required voltage level is again reached.
This ensures no damage is caused to the load and fittings through undervoltage. Such a voltage
relay can be obtained from wholesale dealers or as a complete unit from PANDA dealers.

The circuit is always automatically cut off if the generator is stopped.

D.2 Adjusting lnstructions for the Spindle of the actuator

There are two independent regulation devices for the rev range of the generator. Limited upward
and downward:

Two independent devices limit engine speed range. They are:

a. Regulating nuts on the spindle of the actuator left and right of the spindle nut.

b. An adjusting screw at the base of the rev regulator lever. (only upper revs limit)
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01. Actuator

02. Spiral thread spindle

03. Max speed adjusting & lock nuts

04. Spindle nut with rev regulator lever

05. Min speed adjusting and lock nuts

Fig. D. l: Actuator

During any operation at the generator all load load have to be switched off to avoid damages at
the equipments.

D.2.1 AdJustment of the maximum engine speed:

2x

1. Disconnect the electrical supply line to
the actuator.

01. Electrical supply

Fig. D.2: Electrical supply actuator

2. Loosen the max speed lock nut with
two spanners size 14mm.

01. Spanner size 't4mm

02. Spanner size 14mm

t

Fig. D.3: Max. speed [ock
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260.0,-':

3.Connect a voltmeter (TRMS) with a
display range 300V AC to the terminal
block X4 inside the AC-control box bet-
ween 1 and 4.

Fig. D.4: Connect voltmeter

4. Ensure no electrical load is connected.
5. Start the generator.

6.lncrease the speed of the generator
by turning the spiral spindle manually
until the voltmeter shows a value of
260V.

Fig. D.5: Turning spindle

7.Turn the limit nut tight to keep the
speed setting.
S.Secure the limit nut with the lock nut.

01. Spanner size 14mm

02. Spanner size 14mm

Fig. D.6: Max speed lock

2x

\-/
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9. Check the voltage of the generator is limited to max. 260V (without load)
10. Re-adjust if necessary by repeating the procedure.

O.2.2 Adlustnent of minimum engine speed

1. Repeat the loosening procedure detailed above on the minimum speed locking and adjusting
nuts.

2. Be sure that no electrical load is connected.
3. Start the generator.

4. Decrease the rev of the generator by turning the spindle of the actuator manually until the volt-
meter shows a value of 200V.

5. Tighten both nuts as before.
6. Check the lower voltage of the generator is limited to min. 200V without load.

7. Re-adjust if necessary.

D.2.3 Lubrication of the splral thread spindle

The spiralthread spindle must be lubricated carefully and regularly. Please only use a temperatur
independence lubricant (up to 100'C) witch is also equiped with "emergency run qualities".

Spread also lubricant to the end of the nuts. lt is possible that the spindle could clamp if the
spindle is not enough lubricated. Then the generator can be switched off by over- or undervol-
tage.

All screws at the actuator and the spindle must be ensured "solveable" with a screw safety
grease.

01. Actuator

02. Spiral thread spindle

Fig. D.7: Actuator spindle
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D.2.4 Effects of a longer overload of the generator to the actuator

lf a generator overload occurs, the voltage falls and the actuator will move to the upper limit trying
to increase engine revolutions. lf this situation goes on for a long time it can result in damage to
the actuator windings. The actuator may not become inoperative, but its action may become
weak and not perform in all spindle positions as well as it should. So the voltage of the generator
may be regulated poorly or possibly not at all.
lf the actuator does not turn at all, first check the electrical fuse (miniature slow-to-blow fuse 1,64)
on the control printed circuit board

Change fuse here

(1,6A slow to blow)

Fig. D.8: Fuse an VCS circuit board

lf it is noticed that the spindle of the actuator is operating slowly or erratically the actuator may
need to be replaced. To check the actuator, follow the procedure below.

!f the acfuator does not move:

1. The actuator does not move but the spindle can be turned manually. Disconnect the power to
the actuator and connect an external 12V-DCsource to the actuator.
a. lf the actuator still does not operate it is defective and must be replaced
b. lf the actuator works properly with the external voltage source:

1. Check the fuse on the VCS printed circuit board.
2. Check if the alternator voltage sensor (X3) is properly connected to the VCS circuit

board.
3. Check if the VCS DC supply voltage is properly connected (clamp 3(+) and clamp 4(-)

of Xl).
4. Check if the VCS output to the actuator is properly connected (clamp 1(+) and clamp

2G) of xl).
lf no fault is found, the VCS circuit board must be replaced.

\-/
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Check the llmlts of the generator voltage

The mechanicalvoltage limitation should be checked regularly as follows

1. Disconnect the electrical supply line to
the actuator.

01. Electrical supply

Fig. D.9: Electrical supply actuator

2. Switch off any load.
3. Connect an electrical voltmeter.
4. Start the generator.
5. Turn the actuator manually to the lower limit stop point.

6. The voltage must be 200V between Ll and N.

7. Turn the actuator manually to the upper limit stop point. The max. voltage is 260V
8. A new adjustment is necessary if there is a variation from these figures.

Voltage control check procedute:

1. Switch off load.
2. Disconnect the power to the actuator.
3. Turn the actuator spindle manually to check if an adjusting nut is jammed.

4. Turn the actuator spindle manually to check if the adjusting nuts allow smooth spindle opera-
tion.

lf no fault is found from these checks there is nothing mechanically wrong. Proceed to check elec-
trical functions:

1. Reconnect the power to the actuator.
2. Start the generator.

3. Turn the actuator spindle by hand and check if the spindle is returned by the actuator motor.

4. lf the motor reacts strongly (the motor can normally be halted with the fingers) the drive is wor-
king properly.

5. lf the motor is weak or hesitant there are short circuits in the actuator windings and the actua-
tor must be replaced.
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D.2.5 VGS By-Pass Facllity

lf there is a problem in the VCS which cannot be cured (e.g. awaiting parts), the generator can be
run safely and normally with the VCS generator output monitor disconnected. Connect the blue
cables as shown in Figure below to activate this. The engine speed can then (if necessary) be
adjusted as already described to produce the required voltage and the generator will run nor-
mally. Once the necessary repairs have been made, disconnect the blue cables to re-activate the
fullVCS system.

Closed Bypass-Cable VCS
(VCS-Control is deactivated)

01. Blue cable

Fig. D.l0: VCS by-pass

D.2.6 Low Generator Output Voltage

ATTENTIONI Before worklng on the System read the "safety Precautlons" on Page vll.

Panda generators are designed such that even high electrical disruptions will not cause serious
damage to the generator.

lf the generator does not produce any voltage while the diesel drive engine is running, the
suspected cause lies outside the generator capsule.

- electrical load not switched off prior to start

- short circuit somewhere in electrical system
- electrical overload

\-/
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D.3 Checking the Generator Voltage

ln order to check the generator for faults, stop the generator and disconnect the connection
cables between generator and system. Remove the cables at the connection terminal of the
generator or, if installed, at the system distribution box. Make sure, there is no voltage on the
cables before disconnecting. The capacitors also are to be discharged.

ATTENTIONI Never work at the electrlca! cablnet, whlle the generator runsl Do not contact
the capacttor. Before worklng on the system read the "Safety Precautlons" on Page vll.

Capacitors for

01. booster 2x4O1tF

02. excitation 2x100pF (4x50pF)

Fig. D.l l: Capacitors

After that, the generator should be restarted and the voltage checked at the terminals.

lf the generator still does not supply sufficient voltage, the following steps must be undertaken:
1. Check the engine speed. lf the r.p.m. is too low, the generator may not be able to achieve full

magnetic excitation and thus the required output voltage. lf the engine rotational speed is too
high, the generator excitation will improve, but the generated voltage can also be too high.

2. lf the rev-speed is normal and the output voltage is still outside the acceptable range, the
capacitors should be inspected. Do not contact the capacitor terminals! Normally, however, it
is highly unlikely that more capacitors than one are faulty. ln the event that one or more of the
capacitors are indeed faulty, the generated voltage will always be too low.

With the system (electrical load) disconnected, and with the generator motor running, a weak
generator voltage is a sure sign that at least one of the capacitors is faulty.

An unusually warm capacitor is also a sign that it is faulty or near the end of its life span.
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ATTENTIONT Before worklng on the System read the "safegr Precauttons" on Page vll.

Do not check the capacitors whilst the generator motor is running! Charged capacitors can be
lethal. Do not contact the capacitors with bare fingers or non-insulated metallic objects! ln order
to test the capacitors, the terminal lead wires have to be disconnected using pliers or a
screwdriver with insulated handle(s). Once the wires have been removed, the capacitors must
discharged by bridging the capacitor terminals together with a slot screwdriver with an isulated
handle.

D.3.1 Checklng the Capacitors

The capacitors can be checked using a multimeter with capacitor measuring.

Discharge the capacitor

01. Screw driver blade

02. Capacitor connections

03. Capacitor

t.

Fig. D.l2: Capacitor safety

Switch the multimeter to ,Continuity:
acoustic signal" and touch both capacitor
terminals with the meter end probes.

I

,Bt
1l
$i

I
I
!

i

!i

t, rLr !

E
,lr;

Fig. D.l3: Capacitor checking

Check allcapacltors ln the Ac-Control box

Test each capacitor by touching the multimeter (set on capacitor measuring) probes on the capa-
citor terminals: measure the capacity of the capacitors.

The capacitors should not be removed from the electrical cabinet before the check is made.
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Checklng the electrlca! connectlons to the Capacltor

It must be ensured that the electrical connections to the capacitor are always tight fitting. Loose
connections with transitional resistance can mean that the contact surfaces will become heated
externally. This can lead to faster deterioration of the capacitors.

ATTENTIONT Do not contact the capacltor. Before worklng on the System read the "Safety
Precautlons" on Page vll.

D.4 Testing Generator Stator Windings

D.4.1 Testing Generator Stator lMndlng for "Shorts" to Ground

lf no faults are found with the capacitors and the generator is still not performing correctly, the
generator stator windings must be tested for "shorts" to ground as follows:

1. Ensure that the generator is "OFF" and cannot be accidentally started. Disconnect the battery.

2. Remove AC output terminal box lid (mounted on generator casing).

3. All terminal box connections are to be removed. (See appropriate circuit diagram.)

4. Remove allcables (also earth lead).

5. A check of the generator terminal box is made by means of a multimeter to determine whether
there is continuity between the individualwindings connections and ground.

60Hz-System : 21 .1 -21 .2, 22.1 -22.2, H 1 . 1 -H 1 .2, H2.1 -H2.2.

lf continuity is detected for any of the combinations, the generator must be sent to the factory for
inspection and repair. lf this is not possible, the stator can be rewound by a qualified tradesper-
son/technician. Winding diagrams can be obtained from ICEMASTER GmbH, Germany.

This test, unfortunately, is carried out at very low voltage (9V) when a normal multimeter is used.
Therefore only positive short circuits will be displayed. There is the possibility that a short circuit
will occur in spite of a negative test result (i.e. moisture). A reliable check can only be carried by
using an essentially higher voltage (approx 500V). This type of measuring instrument is normally
only used by experts.

lf in doubt an electrician must check the winding for a short circuit with an isolation meter.

AC Output Terminal box

Fig. D.14: Generator output terminal box
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21.1

212

tl2.t

Ht

ta.2 22.2

D.t

Fig. D.15: Wiring diagram

O.4.2 Coll Reslstance Measurements in Stator Windlngs

\y'Uhen there are neither faults with the capacitors nor any low or high voltage "shorts" in the win-
dings to ground, the windings should then be tested for the correct coils resistance (for shorts bet-
ween wires within the coils). To measure coil resistance a meter capable of measuring low
resistances (Milli-Ohm resolution if possible) accurately. The measured resistance values should
be close to the same between the following terminals:

21.1 -21 .2, 22.1 -22.2, Hl . 1 -H 1 .2, H2.1 -H2.2

Checklng wlndlngs.

Disconnect all the cables from the terminals in the AC-connection box.
Remove the Neutral- Ground connection.

Take allthe winding connection cables from the terminal bolts.

' Switch your meter in resistance range. \Men you put the probes of you meter together, you
should get a reading of 0.00Ohm. When you isolate the probes, the reading will be Overflow.
Please do this tests to check your meter.

' Measure the resistance between the separate windings. Maybe the readings of your meter do
not comply with the values of the table in the appendix. ln every case the relation between the
values should be the same. Some meters do not work fine, when values are very small.

' Measure the resistance between the different windings. When you find a value in the 20 Mega-
Giga Ohm range, the winding is ok.

' Measure the resistance between the different windings and housing of the alternator. Here you
should also find a value in the Giga-Ohm range. WT en the winding is shorted to ground, maybe
you are not able to measure this, because the voltage of your meter is a few volts. ln this case
to get a save reading, use a MEGA-meter with a high test voltage

lf you find any anormality, when doing this test, please ask your Fischer Panda dealer.

lf the measured resistance values deviate from each other significantly, then there is probably a
short within the coils. A short within the coils can prevent the generator from achieving the requi-
red excitation and therefore from reaching the rated power output. The values listed in the above
table, represent the approximate range of acceptable resistances. Most important is that the
measures values do not deviate significantly from one another. Large resistance value deviations
between phases indicate a short-circuit in the windings. ln this case the generator must be newly
wound by a qualified technician. \./
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D.4.3 Measuring the Coil lnductive Resistance

Unfortunately a reliable assessment of the winding's performance cannot be attained through
checking only coil resistances. However, the symmetry of the coil resistances is a good indicator
of winding performance. lf the coil resistances are symmetric, the next step is to measure the win-
ding's inductive resistance using a special meter (capable of measuring milli-Henrys).

The coil induction is measured and compared in the same manner as the electrical resistance
(i.e. the windings are compared for symmetry). These parts must have the same values.

Note: These values strongly depend on the method of measurement (e.9. used instruments)

An atternatlve test method to check the stator wlndlngs can be performed as follows:

1. Ensure that the connection to the circuit system is disconnected.

2. All electrical wires in the generator terminalbox must be disconnected.

3. Reconnect the battery connections.

4. Start the generator.

5. Measure the voltages between the following terminals and compare for symmetry:

z1 .1-21.2, 22.1 -22.2, H1 . 1 -H1 .2, H2.1 -H2.2.

D.4.4 Rotor Magnetism Loss and "Re-magnetizing"

After having stood idle for a longer period of time, or after having been shut down abruptly from
operating under a heavy electrical load, most asynchronous generators have difficulties achieving
full excitation independently. The remaining rotor magnetism is lost.

ATTENTION t Before worklng on the System read the "Safety Prccautlons" on Page vll.

The magnetism required for excitation can be easily restored using a simple DC Battery. The
generator must be stopped to do this, that means the starter may not be actuated. DC is fed to a
desired part of the winding from the exterior for a short period. This can, for example, be carried
out for by feeding DC to the windings from both terminals of a 230V socket of the vehicles
system. (This, of course, can only happen if there is no connection to any power source). There
must be a connection between socket and the generator (see diagram below). lt suffices if DC is
applied for a short period (1-2 seconds). The remaining magnetism can be restored and the
generator can be started in the normal manner again.

ATTENTIONI - Before thls procedure ls performed to restore the magnetlc fleld, lt ls cru-
clal to ensure that the generator ls not runnlngt (otherwlse, lt ls very DANGEROUS TO
LrFEr)
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lnitializing the magnetic field
in the windings through exter-
nal current from a 4,5 - 9 volt
/ max. 5A battery. (No car-
baftery !)

Fig. D.l6: Re-magretizing points

D.5 Starting Problems

D.5.1 Fuel Solenoid Valve

All engines are equipped with an electric inlet fuel solenoid valve (12V) which switches off the
motor. The fuel solenoid valve is located in front of the injection pump. lt opens automatically, if
the "START"-button is pressed on the remote control panel. The solenoid valve is CLOSED when
the generator main power is switched "OFF". For this reason, it requires a few seconds before the
motor comes to a full halt. lf the generator fails to start, runs rough, does not reach the proper
RPM, or does not stop properly, the first item to suspect in most cases is the fuel solenoid valve.
A check of the fuel solenoid valve by removing the power connection from the fuel solenoid valve
for a short period whilst in operation (first remove the small retention screw) and replace it imme-
diately. The motor should "react immediately" by reving high. lf the motor does not react sharply
when the power is reconnected, it is a sign that the solenoid valve could be faulty.

01. Fuel solenoid valve

02. Bleed valve

03. Retention screw

Fig. D.l7: Fuel solenoid valve
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D.5.2 Failure Bypass Switch

The start-failure bypass switch enables an immediate restart facility of the generator, should it cut
out, even if this was caused by over-heating. There is normally a requirement to wait until the
motor has cooled down to the correct temperature. This can last for several hours in certain cir-
cumstances, since the generator is enclosed in a sound-insulated casing, which prevents heat
loss.

01. Failure bypass switch

Fig. D.l8: Failure bypass switch

D.5.3 Dirty fuel filter

For replacing the filter element see
section D.6.1, "Replacing fuel filter," on
page 78

0't. Fuel filter element

lf the fuel filter is dirty change the filter ele-
ment.

D.l Fuel filter

28.6.06

D.6 Troubleshooting Table
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E. lnstallation lnstructions

E.1 Generator Connections

ATTENTIONI Before worklng on the System read the "safety Precautlons" on Page vll.

E.l.1 General lnstructions

. lt is important to pay attention to the fresh air intake.

. The radiator may not be covered.

. Untrained personnel should never open the generator

. Protect the generator from overheating.

01. Fuel lN
02. Fuel OUT
03. Cable for fuel pump
04. Cable for remote control panel
05. Cable for VCS
06. Cable for AC-control box
07. Cable for generator output

08. Cable for starter battery minus (-)
09. Cable for starter battery plus (+)
10. Cooling water intake
'11. Cooling water output
12. Exhaustoutput
13. Connection external expansion tank

Fig. E.l: Connections
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E.1.2 Fuel System lnstallatlon

A fuel filter with water separator is fitted on the interior of the generator capsule itself. Generally
fuel forward and back flow must be connected to the diesel tank by means of its own induction
pipe. Aftention must also be paid that the fuel back flow pipe leads to the tank floor, in order to
prevent emptying of the fuel pipe.

Generally, the Panda generator bleeds the fuel lines automatically. Before starting your generator
for the first time (or after the genset has been sitting idle for a longer period of time), follow

section C.4, 'Bleeding the FuelSystem," on page 42.

The followlng ltems must be lnstalled:

1. Fuel feed pipe from the tank to the generator

2. Externalfuelsuction pump (12V DC)is useful

3. Return pipe to the tank (no pressure)

The fuel suction pump should be mounted as close to the fuel tank as possible.

+

t I t + +
+

t 02 03
{:

I'<- *eA <-

01. Generator
02. Non-return valve
03. External fuel filter with water separator

04. External fuel pump
05. Fuel tank

\-/
Fig. E.2: Fuel installation - example
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E.l.3 Connection to 12V Starter Battery-Block

Fig. E.3: Starter - example

01. Connection point plus cable starter battery 02. Connecrion point minus starter battery

starter battery

It is necessary to install a 12V starter battery for the generator. The generator has its own alterna-
tor to charge a 12V starter battery.

ATTENTIONI

It must be ensured that the cabte ls firstly attached to the generator and flnally to the bat-
tery. Furthermore, the battery shoutd be flfted as close as posslble to the generator, ln
order to avold grcater voltage deviatlon. The 12V posltlve pole ls connected to the red lead
and the negatlve pole to the blue lead. The posltive wlre must be secured wlth conespon'
dlng fuses.

02. 12V Starter battery01. Generator
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E.l.4 Gonnection of electrical components

0'l . Generator
02. External fuel pump
03. Remote control panel

04. AC-Control box
05. Load
06. 12V starter-battery

Fig. E.5: Electrical components installation - example
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E.l.5 Connection of external radiator

@

l

01. External expansion tank
02. Radiator
03. Cold coolant pipe (lN)

04. Hot coolant pipe (OUT)
05. Ventilation pipe
06. Generator

Fig. E.6: Extemal radiator installation - example

28.6.06 Puda 8mini PVK-U s0ll25 Book.VOl - ChapterE:lnstallationlnstructions Page63



&?ischerFanda Installation I nstructions

E.2 AG€ontrol box with VCS

The front panel must always be closed, since the AC_Control box
tion.

The negative pole and the ground are connected to the housing
Ensure that the power supply system installation conforms to all of the required electrical systemsafety regulations of your local authorities. only a qualified electrician should install the electricalsystem. Especially adherance to the regulations regarding conducters, safety switches etc.

produces 400V during opera-

ln the ntrolAC-Co thebox edneed for excitationthe ofcapacitors the are AS wegenerator placed
thas electronice forcontrol andVCS theregulationvoltage/speed current reinforcementstarting

ASB eTh AC-Control box bemust withconnected the cond uctions h and(hig voltage low-voltage )theto nerator.ge

ATTENTION t Danger to Ltfe - Htgh vottage

Before worklng on the System rcad the ,,safety precauflons" on page vll.

01. VCS circuit board
02. Capacitor 50pF

03. Capacitor 40pF
04. Terminal block for excitation cable

Fig. 8.7:
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E.2.1 The VGSControl

All Panda generators from Panda 8000 upwards are fitted with the electronic voltage control
"VCS" as standard.

The VCS controls the generator voltage and motor speed. A servo motor on the injection pump

can increase the engine speed by up to 8%.

lf the generator is run without load, the voltage should be 240V with a frequency of approx 57,8 to
58,6H; (48,5 - 49Hz for 230V 50Hz models). The frequency (equates to the speed) can be

increased by up to g%. This ensures that the engine speed is increased when there is an extra

load. The maximum speed is achieved when 80% load is reached'

All signals pass through the circuit board in the Control box. The signal impulse for the servo

motoi is passed to the electric motor by means of the 5 core wire'

The generator maintains its full capability if the VCS has a defect.

ln this case the base current must be raised to at least 240V by adjusting the minimum setting on

the speed gauge, in order to ensure that the generator output voltage at70o/o nominal load does
not drop below 215V.

01 . Connection measuring voltage
02. Adjustment booster voltage (do not adjust!)
03. Adjustment VCS-voltage
O4. Connection VCS inlet

05. Electrical tuse (1,64 slow to blow)
06. Potentiometer for booster time
07. Connection for PC

VCS circuit board
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ATTENTIONI

The wire for the measuring voltage must be connected direct to the battery and is not to be con-nected to the output side of the generator rectifier.
Because of the drop in voltage, the exact voltage is only received direcfly to the battery. A wrongconnection can lead to damage to the baftery!

E.3 lnstallation of the Remote Gontro! panel

As standard a 12 core connection-cable, 7m long, is included in
from 1 to 11 and the 12th core is coloured (yellow/green). The
nected to the genset. On the back of the control panel there are
Connect the cores of the control-cable in respective order.

the supply. Cores are numbered
control cables are securely con-
terminals numbered from 1 - 12.

Please ensure that the remote control panel is installed in a protected, dry and easily accessibleplace.

Remote Control Panel rear side

Check cables are numbered to pair with
terminals.

01. Connector number
02. Cable number

oaaaaooaaooaeeeeeeeeeeee
1211 10 I I 7 6 5 4 3 2

1211 10 9 g z o 5 4 3 2 !
0l

02

Remote control
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E.4 Cooling system

General instructions

The pANDA vehicle generator is supplied as standard without a radiator. Various radiators are

available according to the customer's requirements; these can be chosen according to the appro-
priate operating aid installation situation. The cooling system can also be assembled together
with a normal commercial vehicle radiator.

Determing the size of the radiator

Consideration must be paid to the total heat load when determining the size of the unit' This
equates to the generator nominal performance without the water-cooled pre-silencer. The heat

resistance is 1.8 times the generator nominal capacity, when the water-cooled pre-silencer is

used (i.e. panda 12000 PVMV-N has a total heat capacity of approx. 18kW. The radiator can be

serviced by any usual radiator servicing agency. lt should, however, be pointed out that the radia-

tor po.r".r"s irign safety levels. Ttne raOiator is often manufactured too small. ICEMASTER also

has various radiators available (for horizontal and vertical installation) as standard generator

components.

Radiator position

The place and fitting position of the radiator must be carefully considered. lt is especially
important that the waim air can escape. For this reason, the best place for the radiator is in a ver-
tical position on the vehicle roof (if one take into account that an obstruction could arise in narrow
entrances).

The manufacturer is only too happy to give suggestions on how to install the radiator. lt must,

however, be expressively pointed out thlt all recommendations of this type are not binding. lt
continuaily occurs that special influencing factors are not recognised from the start. The customer
or the technician making the installation must always take changes to the position or radiator's
place of installation into consideration. The manufacturer cannot accept liability for the recom-
mendations given to the best of his knowledge. As a precaution, attention should always be paid

that the air oulet for escaping warm is as large as po*sible. The vehicle paint sprayer is often

not in agreement with this, but the person making the installation must make the aim clear. The
fifter must make his Position clear.

Radiators which are installed vertically, and the warm air is blown downwards, must be twice the
size of such radiators, by which the warm air rises through its own thermal energy. lt must also be
considered that a build up of heat results through the emission of warm air in the direction of the
ground, whereby the warm air is once again forced to rise to the area of the radiator. Freely esca-
[ing *"rrn air cannot be guaranteed in this case. Additional ventilators may be necessary should
the warm air need to be channelled through pipes.

It must be ensured that warm air is extracted out of the radiator.
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Permltted coolant temperatures
The performance of the radiator must be so measured that the coolant temperature of the panda
generator does not exceed more than 70'C. The coolant intake must be fitted direct to the coolantpump.

There must be a large amount of water circulating to ensure that the difference in temperaturewhen compared to the temperature of the water le-ving the generator (full load) does noi exceed12"c. The difference may also amount to 17K if a pre-JilencEr is installed.
The hoses must be so laid out that knots and other obstruclions are avoided. lf necessary, theamount of coolant must be measured. As a minimum the following values are necessaryl

Essentlal coolant amounts:
Panda 4500........... min. ca. 10 t/min
Panda 8000 - 9000 ...................approx. 16 to 22 t/min
Panda 12000 - 14000 ...............approx.24 to 2g t/min
Panda 18 -24 ....... approx. 32 to 3g l/min
Panda 30 - 32 ....... approx. 40 to 45 l/min
Panda 42 - 65 ....... approx. 50 to 60 l/min
The greater the amount of coolant circulating, the lower the difference in temperature. lf thenecessary cooling performance cannot be achieved, the amount circulating can be increased byadjusting the pulley on the pump and thereby raising the performance.

ATTENTIONI rhe coolant prcssurc may, horever, not exceed 0.7 bart

Construction and posltion of the radiator
The radiator can be assembled away from the generator in a well ventilated pos1ion. Attention
must be paid that the radiator emission direction is completely free of obstruction. Turbulence isto be avoided. There is often a clash between the streamline appearance of the chassis and thetechnical requirements.

The radiator can be installed (vertically) or (horizontally). Consideration must be given to the fact
that air is drawn in via a fan motor.

The best result is achieved if the radiator is fitted vertically on the vehicle roof.

v
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Fig. E.l position extemal radiator

Pay aftentlon to the followlng ltem at the horlzontal assembly of the radlator:

To avoid damages of the fan motor please bore some holes on the backside of the fan (diameter
approx 4mm). Because water can enter the fan (rainwater, condenswater, sweatwater etc.). The

water can run out through these holes. (see below 02) Generally a fan is a wearing part and

should be changed one time a Year.

Posslble posltlonlng of the external radlator

03. Radiator under the vehicle01. Radiator on the roof
02. Radiator vertical
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01. Plug for fan control 02. Bores (diameter 4mm)

Fig. I l: Bores

Dlstance from the radlator to the unlt
The coolant water pump mounted on the generator is so laid out that a distance of up to 5 mtrslength from the radiator is possible. The hose cross-section must be laid out accordingly. Theminimal internaldiameter amounts to 18mm (Panda 45oo). A hose must be used for both sides(forward and back flow) which is resilient to pressure and high temperatures (at least 120"C).

Mlnlmum hose dlameter for coollng Itnes:

Panda 04 kW Al$mm (y,,')

Panda 12 - 20 kW .............. ...... A2Smm (1,,\

Panda 25 - 30 kW.................... O32mm (1%,')

Panda 40 - 50 kW.................... @31mm (1/2,,)

Panda 50 - 60 kW.................... A44mm (1%,')

Coolant expanslon tank

It is absolutely essential, that a exoansion tank, that can be aerated, is fitted adjacent to the radia-
tor. The ventilation pipe should, if possible, be fitted to the radiator's highest position. For this, a
pipe with a maximum diameter of 1Omm suffices, which must be fed to the expansion tank. A fur-
ther pipe, which must be fitted to the floor of the expansion tank, can be fitted to the cooling
system in any desired place (i.e. T-piece). Frequently a connection is provied on the radiator its-
elf. The coolant expansion tank is not normally supplied by ICEMASTER. For this a standard
vehicle expansion tank is the most suitable. Vehicle accessory range is the most suitable.

Page 70 Pmda_8mini_PVK-U_s0l125_Bmk.V0l - Chapter E: lnsrallation Instructions 28.6.06

v



Installatiolt Instructiolts &?iecherFsnda
Coolant PumP

This ls normally equipped with a independent impeller suction pump' This pump suffices if the

cooling water pipes etc equate to the normal standard. ICEMASTER can give no guaranty. lt
must be determined whether the amount of cooling water circulating is sufficient. Consideration
must always be given to the fact that the water flow is supported by an external pump'

Antifreeze

The antifreeze concentration must be regularly checked in the interests of safety. The antifreeze
solution supplied from the factory providel proiection to -15'C. lf lower temperatures are occasio-
ned during iransportation or storage, then the coolant must be drained. The cooling system is,

however, io arranged that the Oriining of the coolant is only possible in the assembled state,

when air under pressure is blown into the system. Air pressure of approx' 0'5b suffices' in order

to blow out the water.

Suctlon filter as a source of noise

The external suction filter (not included on delivery) must always be used if the generator is to be

used in a dust-free environment. This filter is connected by means of a hose with a connecting
piece to the generator housing. The filter can be the source of considerable noise. lf this is the

case, an air intake muffler wii-n tne appropriate nominal width should be ordered from ICEMA-
STER. This is a cylinder, which takes up relatively large amou nt of room (Total length approx
700mm, Diameter 100mm).

Vehicle Generator with Centrifugal Coolant Pump

An impeller pump can also be provided if the radiator, for technical reasons, is to be installed rela-

tively distani from the radiator and addtionally requires a number of changes to the direction of
tne pipe. This coolant impeller pump is mounted on the generator as an additional pump' and is
driven by pulleys. The pump action is carried out by a "rubber impelle/'.
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This pump may only be used if it is ensured that the temperature of the coolant entering the pumpdoes not exceed 70'C during continual duty. 75'c is permissible for short periods. These may,however, in no case be for longer periods. lf the cooiant tempeiature exceeds the permissible
rate, this can lead to the impeller blades being torn off.The advantage of this impeller pump is thatthis pump, as a "positive displacement pump;, is setf-suctioning an-d is therefore ,ery sensitire toair bubbles etc.

Ventilating the cooling system with the aid of a self suction impeller pump is very simple. ln somecases the pump is additionally installed for this reason alone. iJnfortunately tne operaiing noise ofthese pumps is very loud.
ln spite of this attention must be paid that a zone is available at a high point, where the airbubbles in the coolant are able to escape to. As a rule, this is the expansion ianr,'as long as thisis connected direct to the tank. lf the coolant expansion tank is, however, so integrated in thesystem that it cannot be reached by circulating water, then an air release valve must be fitted inthe circulation pipe at a place of your own choice, which can then also be connected to theexpansion tank (see next page).

In cage of doubt, you should send a diagram of the required coolant system to ICEMASTER andlet this be checked there.

ATTENTIONI Temperature retriction t

lnstallatlon with speclal alr separator
An "air separato/' must be fitted at all critical places in the circulation system, in case a perfectautomatic ventilation on account of obstacles in the pipe passage cannot be achieved. A self-actuating ventilation valve must be fitted to each air separaior. -

\-/

Monitoring the Temperature

You 1e expressively advised to measure the temperature of the circulating coolant after installa-tion. Two remote thermometers must be used roi tris. A connection must be fitted to the motorcoolant inlet; the second on the coolant outlet. After a short warming-up period, the generator
must have a load of at least 75o/o of the nominal capacity placed on it. ihe coolant circullting is tobe checked. The values must lie within the following limits:
1. Coolant inlet, max 70'C during constant duty at maximum load
2. Coolant outlet, max 85'C during constant duty
3. Difference of both values: This point is especially important and gives an indication of the coo-

lant circulating. The difference should amount to a maximum of 17'C for a water+ooled
system with an integrated water-cooled pre-silencer, as a rule it should, however, lie between
10 - 12"C.

The circulating coolant is not sufficient, if the difference amounts to more than 15"C, and the
amount of water circulating must be increased. This can be solved, for example, if the pipe pas-
sage is improved or the pulley diameter is reduced. lt is absolutely essential to measure irre per-
formance of the cooling system after installation of the generator. The above named values
should be considered as the maximum permissible values. They are also valid for operation at
high temperatures. During constant duty at normal temperatures (20"C), the values should be
well below the above named data.

\-/
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lnstalling a Coolant Temperaturc Display

A remote display unit for coolant temperatures should be installed, when fitting sensitive systems

(i.e. Television broadcasting vehicles, ambulances or other vehicles) with sensitive measuring

instruments. ln this case Jstandard coolant display device with remote thermometer can be

used. lt is absolutely essentialthat two display instruments are installed:

1. Cooling water inlet
2. Cooling water outlet
It does not matter at which place the measurement is made' T-pieces for hose elements can be

obtained from ICEMASTER into which the usualtrade sensors can be installed'

Monitoring of temPeraturc:

1. Temperature at the cylinder head

2. Temperature at the manifold

3. Temperature in the generator winding area (only Panda 8000 upwards)

The winding temperature monitor is not fitted with a special display unit. The fuel solenoid valve is

switched on as a circuit breaker for the motor stop solenoid or the fuel pump' lf the generator

switches off because the winding overheats, nothing is displayed. ln this case a long period of

waiting can, in circumstances, be necessary. This can be bridged by using the switch- This must

be cairieO out by an electrician who should use the circuit diagram for this. lt suffices in this case

when the plug which leads to the guage wire is opened and both conducters in the plug are brid-

ged. This shu]t down should, trowJver, be a last resort! lt is only applicable, if the generator tem-

fierature exceeds the permissible value on account of inaccessible working conditions' lt must

ifren Ue explained which measures are necessary to restore normal operating conditions'

Recordlng the temPerature values

lnstallation records are delivered with every handbook, which must be completed after installation

and returned to the manufacturer (Copy). The generator should be tested atTOo/o of its maximum
performance. The temperature vaiues must be checked at the maximum possible performance.

The external temperature must be taken into consideration when doing this check. The values for

T1 (see additional installation record for the vehicle version) may not exceed 85"C, even at high

external temperatures and maximum load. lf necessary the maximum permissible performance
must be reduced (i.e. by the use of fuses).

Connectlon of the Generatorto the Vehicle Cooling System

The panda can in many cases be connected to the originalvehicle system (vehicledrive motor)'
without a problem. The amount of time required to do this is minimal, if the vehicle radiator is fit-
ted with an electric fan. Should that not be the case, an electric fan is to be additionally placed in
front of the radiator, which is monitored by a thermostat. The coolant pipes are connected directly
with the pipes leading from the motor to the radiator. This installation is comparable with the
installation of an additional hot water heating system, as long as this includes the motor cooling
system. The manufacturer should be consulted in cases of doubt. The generator can be fitted to
the vehicle cooling system via a heat exchanger, should there be any objections.
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Connectlon of the Generator to the Vehlcle Coollng System

06

01. Exhaust pipe
02. Water-cooled pre-silencer
03. Combustion motor
04. Coolant expansion tank

05. Vehicle combustion engine
06. Vehicle radiator
07. Fan for radiator

E. l2: to the vehicle sysetm

Connectlng the Generator
followlng advantages:

Coollng System wlth the Vehlcle Coollng System can brlng the

1. Pre-warming of the vehicle motor in winter (The generator can also be automatically startedvia a time switch).
2. Exploitation of the generator heat for vehicle heating systems (i.e. buses, conference vehicles,promotion vehicles etc.).
3. Otherwise saves the required space and the cost for an additional generator radiator.
We must, however, point out that connection of the vehicle cooling system to the motor cooling
system requires a relative amount of experience of vehicle cooting systems. Various require-
ments must be considered. For example, it must be considered that the system acts as a
"Bypass" when opening the cooling system thermostat. ln some cases heating systems are con-
nected to the system, which can then also operate as a,,Bypass,'.
No liability is assumed, when a recommendation is made by the generator manufacturer to con-
nect the generator to the motor cooling system. The person making the installation must also
ensure in this case that all conditions of this type are considered.
It should also be considered that the vehicle thermostat or the thermo switch must be adjusted to
the starting point for the radiator fan. ln certain circumstances it is also essential to use additional
thermostats for switching on the fan, which are installed in the generator's coolant pipes.
ICEMASTER can accept no liability if the cooling system does not function correctly.
Chassis construction companies and companies manufacturing vehicle assemblies should be
aware that there could be problems with the motor or vehicle manufacturer regarding the gua-
ranty, if consequential damage occurs to the motor because of coolant pipe leaks. ICEMASTER
will not accept any liability, if further units (i.e. vehicle motor) are damaged, when a part of the
generator cooling system itself breaks down.

\-/
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External radiator should be installed when initially being put into operation or after repairs

A ventilating valve is fitted, as a rule, to all units manufactured since the Spring 1995' A hose

must be plJced on the connecting nozzle ventilation valve to aerate the unit (nominal width 6-

8mm). A iransparent hose is recorimended, since the ventilation process is easy to observe' The

hose is to be fixed *itn-fignt hose clips to the connecting nozzle. The hose must be sufficiently

tong to be able to feed thiother end into the open coolant expansion tank during operation'

The coolant expansion tank is initially filled with coolant. The air valve must be completely opened

before the following procedure is cairied out. You should assure yourself whether the connecting

pipe has been connected correctly to the coolant backflow pipe by means of a T-piece' This pipe

should have an internal diameteiof 12mm. Since the coolant pipes, fortechnical reasons, can

onfy U" gradually laid out with difficulty, resistance builds up during refilling' which can only be dis-

plaled,iitn Oimcury by the air in the ienerator or motor. This process can be made easier by pro-

ducing excess pr".rri" by means oflhe above mentioned ventilation pipe' The process is eased

considerably, in that "1r*rp"t"rt 
ventilation hose draws in air (this can also be carried out by

mouth, if done cautiously). Meanwhile the coolant expansion tank should, at the same time' be

refilled with water. The generator can be started as soon as the drawn in water is seen in the ven-

tilation pipe (all other rieasures must, of course, be considered, for example, checking whether

the motor oil has been topped up etc., as stipulated in the generator operating instructions)'

During the starting process, the coolant expansion tank must be continually refilled with coolant

so that no further air can force its way into the system from above. The other end of the ventilation

pipe should be laid in the open coolint expansion tank filling opening, so that outflowing coolant

runs back into the tank.

During the starting process the open coolant expansion tank must continually be filled with coo-

lant so that no further air can force its way into the system. The ventilation pipe should be laid in

the open filler cap of the coolant expansion tank during the starting procedure, so that escaping

coolant runs back into the tank.

Decisive for the success of this procedure is that sufficient water enters to internal coolant.pump'
so that the coolant pump can function. The coolant pump cannot draw water as long as there is

air in the casing.
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lnstallatlon dlagram for ver{cal radlator

t
I

<_ <--

-->

--->

09

01. Coolant expansion tank
02. Ventilation pipe
03. Ventilation screw
04. Fan for radiator
05. Radiator
06. Stop valve for coolant

07. Thermoswitch
08. Bucket with submerged pump
09. Water-cooled pre-silencer
10. lnternal cooling water pump
11. T-piece

ilt oo

t
t

<_

Fig. Vertical radiator
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lnstallatlon dtagram for underneath the vehlcle

t

+ I

Oa

N

t
+

E

01. Ventilation PiPe
02. Water-cooled exhaust elbow
03. Coolant expansion tank
04. External fan control
05. Dry silencer
06. Exhaust outlet
07. T-piece with connection for Thermoswitch

08. External cooling water PumP
09. Stop valve for coolant
10. T-piece
11. Radiator
12. Fan for radiator
13. Bucket with submerged PumP

Fig. E.l4: undemeath vehicle
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lnstallatlon dlagram for radlator on the roof

t t 03

<_ <_ t

+ t

<_ <_

01. Ventilation pipe
02. Radiator (horizontal)
03. Coolant expansion tank (integrated)

04. T-piece for Ventilation pipe
05. External cooling water pump
06. Bucket with submerged pump

---->

t t

+

I

v

E.l5: on the roof

\./
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E.5 Exhaust installation

Exhaust connectlon for roof outlet

[=E

01

05. External pre-silencer
06. Connection pipe
07. External silencer
08. Exhaust pipe

01. Exhaust port
02. Generator
03. Roof outlet for exhaust PiPe
04. Shock absorber

v

\-/

Exhaust connectlon for mountlng below the vehlcle

rcI

05. Shock absorber
06. Conneclion pipe
07. External silencer
08. Exhaust pipe

01. Generator
02. Exhaust port
03. Compensator
04. External pre-silencer

connectlon on roo - example

connection below - example
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F. Appendix

F.1 lnspection checklist for selvices

lnspection-Category

A lnstallation check
D 100 h

E s00 h

B daily F 1000 h

C 35-50h G 5000 h

v

lnspection work
1) check 4) change

2l measure 5) sealing

3) clean 6) check isolation

lnspection-Category lnspection work
A B c D E F G

01 s) 5) s) 5) s) s) 4) coolant water hoses

02 1) 1) 1) 1) 1) 4) 4) external (fan-) cooler

03. 1) 1) 3) 3) 3) 3) 3) r separator / fuel Pre-filter

04. 1) 1) 4) 4) 4) 4) 4) engine oil

05 4l 4) 4) 4) 4) oil filter

06 1) 1) 1) 4l 4\ 4) 4) air filter

07 1) 1) 1) 1) 1) 1) 1) fuel lines (leaks)

08. 1) 1) 1) 4) 4) 4) 4) fine particle fuel filter

09. 1) 1) 1) 1) 1) valve clearance

10 1) 1) 4) s) 4) 4) 4l valve cover gasket

11 1) 1) 1) 1) coolant therm (sensor)

12 1) 1) 1) 1) exhaust temp sensor

13. 1) 1) 1) 1) pressure sensor

14. 1) 1) 1) 1) 1) 1) belt tension

15 1) 1) 1) 1) 4) 4\ 4) "\f'belts

16 1) 1) Thermostat

17 1) 1) 1) 1) 1) 1) 1) generator & engine screws

18. 1) 1) 1) 1) 1) 1) 1) base mount screws

19. 6) 6) 6) 6) 6) 6) 6) electrical cables

20 1) 1) 1) 1) 1) 1) 1) motor reinforced mountings

21 1) 1) 1) 1) 1) 1) 1) actuator mounting

22 1) 1) 1) r) 1) 1) 1) starter motor mounting screws

23. 1) 1) 1) 1) 1) 1) 1) screws generator-engine

24. 1) 1) 1) 1) 1) 1) r) output of altemator '12 V

25. 2\ 2'|, 2l 2l 2) 2') input temp of coolant under load

26 2l 2l 2) 2l 2) 2l outlet temp of coolant under load

27 4) 4) generator rotor bearing

28. 1) 1) 1) 1) 1) signs of corrosion to generator

29. 1) 1) 1) 1) 1) check generator coolant block

30. 1) 1) 1) r) 1) in Ac-Control box

31 1) 1) 1) 1) 1) 1) B function test

32. 1) 1) 1) 1) 1) 1) function test

33 2l 2l 2) 2l 2) z',) voltage without load

34 2l 2) 2) 2l 2l 2) voltage under load

35. 2\ 2l 2l 2l 2) 2l generator output under load

36. 2l 2l 2l 2l 2l 2) engine speed (rpm)

37 1) 4l injector test

38. 1) 1) compression
39. 1) 1) 1) 1) 1) 1) 1) hose clips
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F.2 Engine oil
Engine oil classlficafion

Operatlng range:
The operating range of an engine oil is determined by sAE class. "sAE" is for the union of American auto engi-neers (Society of Automotives Engineers).
The SAE class of an engine oil only informs.over the viscosity of the oil (larger number = more viscous, smallernumber = more highly liquidly) e.g. to 0W 1OW 15W 20, 30, +0. fne first number shows the liquid of the oit withcold weather, the second number refers to the fluidity with heat. Complete yearly oils have usuaily SAE classes ofSAE 10W-40, SAE 15W-40 etc..

Quality of oi!:
The quality of an engine oil is specified by the API standard ('American petroleum lnstitutes,,).
The API designation is to be found on each engine oil bundle. The first letter is always a C.

API C for diesel engine
The second letter is for the quality of the oil. The more highly the letter in the alphabet, the better the quality.
API C for diesel engine
Examples for diesel engine oil:
API CCEngine oil for smalldemands
API CDEngine oil for suction- and turbo diesel engine
API CFReplace the specification Apl CD since 1994
API CGEngine oil for highest demands, turbo{ested

Engine oil type

over 25'C SAE30 or SAE10W-30

SAElOW4O

0"C to 25'C SAE20 or SAE10W-30

SAE1OW.4O

below 0'C SAE10W or SAE10W-30

SAE1OW4O

\-/

\./
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F.3 Coolant sPecifications

use a mixture of water and antifreeze. The antifreeze needs to be suitable for aluminium. The antifreeze concen-

tration must be regularly checked in the interests of safety'

ICEMASTER recommend to use the product: GLYSANTIN PROTECT PLUS/G 48

Engine coolant automotive lndustry Product dscription

GLYSANTIN @ PROTECT PLUS / G48Product name

Monoethylenglycol with inhibitorsChemicalnature

LiquidPhysicalform

Ghemical and PhYsical ProPerties

13 - 15 mlHCl0l mol/lASTM D 1121Reserve alkalinity of 1Oml

1,121- 1,123 g/cm3DIN 51 757 procedure 4Density,20"C

max. 3,5 %DIN 51 777 partlWater content

7,1 -7,3pH-value undiluted

\-/

Coolant mixture ratio

Water/antifreeze Temperature

70:30 -20"c

65:35 -25"C

60:40 -30"c

55:45 -35"C

50:50 40'c
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F.4 Troubleshooting

For 50Hz versions: less than 200V I For 60Hz versions: less than 100v

GENERATOR OUTPUTVOLTAGE TOO LOW

Gause Solution
Generator is overloaded Reduce the electrical load. (Switch off load)
Motor is not reaching the rated rpm. Refer to "motor faults" section
Defective capacito(s) Check capacitors and replace if necessary.

VOLTAGE TOO HlcH (MORE THAN 24OV-SoHz/ 135V€0Hz)
lf the generator is providing excessively high voltage, the following potential causes should be

GENERATOR

investigated:

Cause Solution
Over-energizing due to wrong capacitors Check capacitors type and replace if necessary
Measurering voltage on the VCS circuit board is mis-
sing.

Check VCS System, check cable connections.

Motor is running too fast (rpm too high). Check motor speed with rpm-meter or frequency meter
and adjust to proper speed under.zero" electrical load:
(3120 rpm-50H2 I 3720 rpm€OHz). tnspect ESC or
VCS Systems if installed.

\-/

GENERATOR VOLTAGE FLUCTUATES

Cause Solutlon
1. Disturbances on the electrical system/user side
2. Motor disturbances.

1. Check if electrical load is fluctuating.
2. Refer to section: "Motor runs irregula/'

GENERATOR NOTABLE TO START ELECTRIC MOTOR

Cause Solution

lf the generator is unable supply enough power to start
an electric motor (120V60H2 or 231V-50H2), it is
usually because the motor draws too much current
during starting process.

Check the moto/s current draw required for starting
(switch to 380V if possible). This could be remedied by
providing stronger capacitors or installing an optional
"Easy Start Booster Set". (See App. G)
Enquire at your nearest Panda dealer or direcfly at the
manufacturer.

\./
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DIESEL MOTOR FAILS TO START

SolutionCause

Check position of battery switch and switch "ON" (if
installed).

Starter battery switched "OFF"

lnspect battery terminals and cables for a good electri-
cal connection (lnspect against corrosion, tattered
wires, etc.).

Starter battery voltage insufficient (battery too weak)'

During the normal starting process, the battery voltage
dropJto 11V with a fully charged battery' lf the voltage
does not drop during starting, the electrical connection
is faulty. lf the battery voltage drops lower than 11V
then the battery has been discharged.

Starting current disruPted.

STARTER IS TURNING MOTOR, BUT FAILS TO START

SolutionCause

Check wire connections and circuitry to solenoid valve
(ref. DC wiring diagram: Relay K2, Fuse)Fuel inlet solenoid valve not opening.

Check fuel-filter and pump: clean if necessary.Fuel pump not working

Check fuel supply.Lack of fuel.

Check glow plugs and heating time.Glow-plugs not working correctly.

Test fuel system for leakage. Bleed air from fuel
system (refer to section "Bleeding Air from Fuel
System").

Too much air in fuel lines.

Replace fuel filter,Fuel-filter blocked

See motor-manual.Low compression Pressure.

MOTOR DOES ACHIEVE ENOUGH SPEED DURING STARTING PROCESS

SolutionGause

Check bafteryStarter battery voltage insufficient.

Repairs need to be carried out by engine manufactu-
rer-Service. (refer to motor-manual)

Damaged bearing(s) piston (seized)

1. Turn generator "OFF" at control panel.

2. Remove the glow plug (see engine-manual)'

3. Rotate the motor by hand carefully.

4. Check if there is water in the oil and change both oil
and filter if necessary.

5. Determine cause for excess water in the combustion
chamber. The excess water can be caused by a defec-
tive air vent in the cooling water system, which should
be checked and cleaned, or replaced if faulty.

Cooling water in combustion chamber
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MOTOR RUNS IRREGUI.ARLY

Gause Solutlon
Faulty centrifugal injector governor, Have the centrifugal governor inspected by a motor

man ufacturer-Service technician.
Too much air in fuel lines. Bleed air from fuel system.

\-/

MOTOR SPEED DROPS

Gause Solution
Lack of fuel Check fuel supply system:

- fuelfilter, renew if necessary
- check fuel pump

- check fuel lines (bleed if necessary)
Lack of intake air, Check air intake paths.

Check and clean air filter (and intake muffler if instal_
led).

Generator overloaded by too many load. Reduce the electrical load (switch off load).
Generator overloaded by over-energizing. Check that the proper capacitor type is installed and

that they are connected correcfly.
Defective generator (windings, bearings, or other). Generator must be sent to manufacturer for repair of

damaged bearings or winding.

Damaged engine. Repair of bearing damage, etc., by motor manufactu_
rer-Service.

MOTOR RUNS IN OFF POSITION

Cause Solution
Fuel inlet solenoid valve or throtfle shut solenoid is not
switching off.

Check wire connections to solenoid. Check valve
functions as in the "lnlet Fuel Solenoid Valve,'or in the
troftle shut off solenoid sections. Replace if necessary.

MOTOR STOPS BY ITSELF

Cause Solutlon

Lack of fuel. Check fuel supply system.

Excess heat in cooling system (thermo switch tripped)-
lack of cooling water. ls indicated on the remote control
panel.

Check cooling water system flow: water pump, inlet
water filter, extra heat exchanger coolant flow.

Lack of oil (oil pressure sensor tripped). ls indicated on
the remote control panel.

Check oil-level and if necessary top up.

Check motor's oil-pressure and have repaired by motor
manufacturer-Service if necessary.
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Switch-off the remote control panel, reduce the electri-
cal load (switch-off load), start again.Over-/undervoltage. ls indicated on the remote control

panel.

SolutlonCause

Check electrical load and switch off unnecessary load'
Generator is overloaded

Check intake air filter; clean if necessary.lnsufficient intake air,

Replace injectorFuel injector faultY

Readjust valve clearance to correct value (refer to
motor-manual).

Valve clearance incorrect.

Use better quality diesel (recommended: 2-D Diesel)
Poor fuel qualitY.

lnconect AFR (airlfuel ratio) due to motor timing adjust-
ment. Have motor serviced by manufacturer.Poor combustion

See motor-manaul.Low compresston Pressure.

GENERATOR MUST BE SHUT OFF IMMEDIATELY IF:

SolutionCause

Refer to respective section of manual and if necessary
have repaired by motor manufacturer-Service, or
Panda representative.

- motor rpm suddenlY rises or droPs

- unusual noise comes from genset

- exhaust colour suddenly becomes dark

- leakage in the cooling water system.

Troubleshooting VCS SYstem:

SolutionCause

Check voltage supply and wire connections to servo
motor.

Motor connected?

Check 230V connection to VCS.

Throttle control servo motor does not move

Check that the wires to the servo motor are connected
propedy (t).
Check 230V connection to VCS.

Servo motor sets trottle too high or too low.

tf the VCS electronics are faulty, the generator can still run by over-riding the system. To override the VCS, dis-
connect the plug and jumper the contacts.

1. Loosen the connecting rods motor from the injection pump regulator and turn screw to a max. voltage of 240Y.

or

2. Loosen the connecting plugs of the Motor VCS electronic and turn the motor direct by hand.

28.6.06 Pmda 8mini PVK-U_s0l125_Bmk.V0l - Chapta F: Appendix Page VII



\1r1ir.*rli'

lntentionally Blank

\J

U

PegcVIII Pmda_8oini_PVK-U_i0ll25_Bokv0l - ChatctF: Apcdix

U
2t.6.06



Aprpcntlix

\./

,t

H?ixcherFanda

a. progressive speed bY VCS
U. b,:iytW electrical power, the randomized values between 30o/o and 80% of the nominal power

F.5 Technical data engine

Panda 8 mini PVK-U

2482Type

mechanical + VCSGovenour
2Cylinder
67mmBore

68mmStroke

479cm3Stroke volume

8,gkwmax. Power (DlN 6270-NB) at 3600rpm

3600rpmRated speed 60 Hz

3510rpm
ldle speed running a

0,145 - 0,185mmValve clearance (engine cold)

37,3 - 42,2NmCylinder head torque

2,11Lubrication oil caPacitY

approx. 0,74 - 1,961
Fuel consumption b

F.6 Technical data generator

Output power 7,0 kw

Output voltage 1201240v

Output Current 58,3/29,1 A

Frequency 60 Hz

Speed 3600 rpm

Stator Da 240 mm

Stator Di 135 mm

Rotor Lfe 100 mm

lnductive resistance Z1-22: 4,98mH H1-H2: 0,65mH

Ohmic Resistance 21 -22: 0,77Ohm Hl -H2: 0,21 Ohm
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F.7 Capsulemeasurements
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Fig. F.l: Capsule measurements
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lnspektionstermine mit Bestdtigung fiir Panda Generatoren
confirmation du respect des d6lais fix6s pour les inspections

des grouPes 6lectrogines Panda

|CEMASTER GmbH . Otto-Hahn-Str. 40 . D-33104 Paderbom . Germany ' Tel. (05254) 92020 ' Telefax (05254\ 85724
HANDBucHwg6mei\Wart/ng\Fahmugunsp€k.P65 01'02

qualifizierten Fachmann gemdR der Checkliste ausgefOhrt werden Sie sind auf der
Die nspektionsarbeiten mUssen von elnem

wie die checkliste Bord m Falle etnes
Formular protokollieren Dieses Formular verbleibt ebenso an

Checkliste und auf diesem zu
Schadens ist etne Kopie an den Hersteller einzuschicken

The inspections must be done by a quatified te.chnician acarding to the checklists. rhis form and the checklists must remain with

the generator. rn the eveit of minuficturels a"r""ti, , iiy of tiis rorm has to be sent to the manufacturer in order to valid ate the

warranty.

Les inspections doivent 6tre effectukes par un homme du mltier qualifi| et onform,ment au bordereau de antr6le' dans lequel

elles doivent 6tre dkcrites en d6tail. Le prfusent formulaire et le bordereau de conb1le sont d cpnsetver d bord' En cas de d6gat'

adresser une aPie au fabricant-

.:

frte
EEF
E*e
3sB
gEE
=oo>ss

rfiflO.Yr

EEsA
$ AB+
E e- A1:3E
EfrfS

Pr0fer:
lnspected bY:

Contr6leur:

Datum

Date:

Stempel bzw. volle Adresse der Service-
firma:

Seat, stamp & full address of responsible
inspection firm:

Cachet et adresse complCte du service-
clients:

O'l Einbauprotokoll und Einbaukontrolle /
I n sta ll ation in sPecti on I
Compte-rendu d'installation et de
contrdle

0h

02 3s-Stunden-lnspektion laut Liste /
First 35 hour inspection acc. to checklisil
Premiere inspection selon borde'reau,
aprds 35 heures de marche

35h

03 Standard-lnspektion laut Liste /
Standard inspection acc. to checklist I
lnspedia standard dm bodercau

100 h

04 Standardlnspektion laut Liste /
Standard inspection acc. to checklist I
lnspectim standad *lon bordereau

200 h

05 Standardlnspektion laut Liste /
Standard inspection acc. to checklist I
lnspedim standad *lott ffiercau

300 h

06 Standard-lnspektion laut Liste /
Standard inspection acc. to checklist I
lnspection standad dm bor*reau

400 h

07 Standard-lnspektion laut Liste /
Standard inspection aa. to checklist I
lnspedim standard dm bordeeau

500 h

08 Standard-lnspektion laut Liste /
Standard inspection acc. to checklist I
tnspedion standad *lm botdetau

600 h

09 Standard-lnspektion laut Liste
Standard inspection acc. to checklist I
lnspdion sbndad *lm bodereau

700 h

10 Standard-lnspektion laut Liste /
Standard inspection acc. to checklist I
lnsryction standard *lon Maau

800 h

11 Standard-lnspektion laut Liste /
Standard inspection acc. to checklist I
lnspe,cIim standard *lon bordereau

900 h
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Anhang/APPendix E

r.-, Gheckltste lor dl e ql I e t 0o stunden durchzufohrenden lnspektlonen

Gheckllst for the recommended lnspec{ton3 evelr 100 hours

Die lnspektionsarbeiten miissen von einem qualifizierten Fachmann ge maR dieser Checkliste ausgef0hrt werden. Dieses Formular verbleibt

ebenso wie das Protokoll fur die lnspektionstermine an Bord. lm Schadensfalle ist eine Kopie an den Hersteller einzuschicken. Die Wartung

des Motors ist ggfls. gemiiB der Motor Bedienungsanleitung durchzufUhren.

The seruice insPection must be done bY a qualifred technician. Atl inspection checklists must remain with the generator. ln case of defects' a

apy of these forms has to be sent to the manufacturer to vatidate the wananty. For diesel engine maintenance, refer to the separate diesel engine

1

2.
3.

4.
5.
6.
7
8.
9.
10.

11

12.
13.
14.
15.
16.

17.
18.

19.
20.

21

22.
23.

Uberprtife n der KUhlwasserschlii uche I check all coolant and water hoses

Kontrolle der WasserPumPe lcheckwaterPumP
Entleeren llerlemPtYwa te r se paratorlfu el P re'fi lte r

vorhanden / lf
Motordlwechsel/ motoroil
Motordlsieb rei n I clear of oil sifter

Kontrolle der Luftzufuh f I check air lntake suction & flow, arr filter, intake manifold etc.

n der I checkfuellines
Einstellen derVentile alle 500 Std valve clearance 500 h

Erneuern der Ventildeckeld nur alle 500 Std. / replace valve cover 500 h

UberprUfen deI Schalte r I check all sensors & switches

a) K0hlwasser I coolant sensor

b) ssystem I exhaust sensor
Oldruckschaller I oil sensor

Uberprtifen aller Schrauben m Motor: I check all securing and fastening screws:

a) Motorfundamenl I all base mount screws

b) AbgaskrU mmer I exhaust manifold screws

c) An ung I starterfixing
d) Verbindu ng Generator/Motoranbaufl ansch I connection screws

U berprufen alle r elektrischen Kabel I check all electrical cables

Uberprtifen der Batterie I check
Leerlaufspann ung I n Volt I ldle run voltage (Volts) l-l=

Span nung unte( Last I Voltage under load Uolts) l-f=

Stromstiirke unter Last I current under load (Amperes) l=

Motordrehzah (U/mi oder Frequenz Hz) I enEne (rpm) or

Kraftstoffi lter wechseln / of the fuelfilter
Luffilter wechseln / change of the air filter
Kuhlerkifter Spannung unterVollast bei uberbrucktem Temperatu rsensorffem peraturschalter/

coolerfan under load at switsch l-f=

KU hlerltifter Strom u nter Vollast bei tiberbrticktem Temperatursensor/Temperaturschalter /

cool er fa n cu rrent u nd e r load at switsch l=

Aufnahme der U rl of theambient J=

Wassertemperatur EIN/AUS, beiVollast und KUhler max. Drehzahl, tiberbrUcktem Temperatur-

sensor/Temperaturschalter I watertemperatur IN/OUT, atfullload and max. speed of cooler,

temperature switch T

24.
25. Durch bettitigen der FehlerUberbrUckungstasters prtifen obWasserpumpe einwandfreiarbeitet(nur

beiGeneratoren ohne keilriemenbetriebeneWasserpumpe)/ with actuatethefailure ovenide

-schrau ben I actu ate all ventil ation valves'screwsBetiitigen aller E

without v-belt drivedatworks faultlessswitch check if the
26. AbdrUcken der Einspritzd0sen (alle 2000 Std.) I squeezing off the injection nozzle (every 2000 h)
27 Keiriemen riberprtifen (nicht bei AGT4000,

AGT4000, P anda4, 5N D, Pand a5000 LP E )
Pa nda4, 5N D, PandaSOO0LPE) I ch eck v-b elt (not at

28- Zahnriemen iiberprtifen (nur beiVW-Motoren)/ checktoothed belt (onlyVW-engine)
HANOSUCH\ALLGEMEI\wtdung\Fah.2eu9\TEC02V02.P55





\hintcrriutcc Irtstructiolts & ?iecherf,rrnda

\-/

\-/

Note:
. The ,TC' marking on the flywheel is just for No. 1 cylinder. There is no "TC" marking for the other

cylinders.
. No. 1 piston comes to the T.D.C. position when the "TC' marking is aligned with the projection

in the window on flywheel-housing. Turn the flywheel 15' (0.26 rad.) clockwise and counter-
clockwise to see if the piston is at the compression top dead center or the overlap position. Now
referring to the table below, readjust the valve clearance. (The piston is at the top dead center
when both the lN. and EX. valve do not move; it is at the overlap position when both the valves
move.)

. Finatly turn the flywheel 360" (6.28 rad.) and aligne the,TC' marking and the projetion perfectly.
Adjust all the other valve clearances as required.

. After turning the flywheel counterclockwise twice or three times, recheck the valve clearance.

. After adjusting the valve clearance, firmly tighten the lock nut of the adjusting screw.

the valve clearance

21Number of cylinders

tN. EX.IN EX.Valve arrangement

o ooWhen No. 1 piston is compression top dead cen-
ter

oWhen No. 1 piston is overlap position

28.6.06 Pmda Smini PVK-U sOll25 Bmk.V0l - ChaptaC:Maintcnmcclnstructions Page5l
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KU BOTA Vertretungen/Dea ler/Representations & ffincherf,grnda
KU BOTA Vertretu n genlDealer/Re p r6sentatio ns. I nte rnatio n a I

Diese Liste enhilt die Adressen der
Kubota-Vertretungen (lmporteur) in dem
entsprechenden Land. Bei Motorstorun-
gen kann es zweckmARig sein, sich direkt
an den Motor-Kundendienst zu wenden.
Die Adressen der Fischer Panda lmpor-
teure kdnnen Sie der entsprechenden
Liste an anderer Stelle entnehmen.

The following list contains the addresses
of all official Kubota representatives/
importers in the respective country. ln the
event of engine faults, it is recommended
to contact the dealer directly. you will find
the addresses of Fischer Pana importers
in a turther list.

Liste de agents ou importateurs Kubota
de chagque pays. En cas de probldme il
vous sera recommand6 de prendre con-
tact avec ces agents directement. Et vous
trouverez l'adresse des importeurs Fis-
cher Panda. Plusieures adresse.

v

EUROPE

France
Kubota Europe S.A.S.
19-25, Rue Jules Ver-
cruysse, Z.l. BP 88, 95101
Argenteuil, Cedex, France
Phone: 1-3426-3434
Fax 1-3426-3499

Germany
Kubota (Deutschland)
GmbH
Senefelder StraBe 3-5,
631 10 Rodgau/Nieder-
Roden, Germany
Phone: 61 06-873-0
Fax:6106-873-198

Kubota Baumaschinen
GmbH
Steinhauser StraRe 100
66482 Zweibrucken
Germany
Phone:6332-487-0
Fax:6332487-101

United Kindom
Kubota (U.K.) Ltd.
Dormer Road, Thame,
Oxfordshire OXg 3UN,
Phone: '1844-214500
Fax: '1844-216685

Kubota Membrane Europe
Ltd.
8 Hanover Street, London
W1S 1YE
Phone: 020-7290-2731
Fa<: O20-729G2733

Spaln
Kubota Espana S.A.
Calle de las Flautas 11,
28044 Madrid
Phone: 91-508-6442
Fax 91-508-0522

ASIA

Ghina
Kubota Construction
Machinery (SHANGHAI)
Co.,Ltd.
G Unit,l6Floor,Pudong
Development Mansion, 588
Pudong South Road,
Pudong New Area,
Shanghai,200120
Phone: 021-5879-4630/
4631
Fax: 021-58794632

Korea
Kamco
#3Fl,Bently Bldg', 106-2
Yangjac-Dong Seocho-Ku
Seoul137-130 Korea
Phone: 2-2058-1028
Fax:2-2058-1029

Thailand
The Siam Kubota lndustry
Co., Ltd.
101119-24 Navanakorn, 10
Rd.Klongneung,
Amphur Klongluang,
Pathumthani 12120,
Phone: 2-5294363
Fax:2-529-2791

lndonesia
P.T. Kubota lndonesia
Jalan Se$abudi 279,
Semarang
Phone: 24-7472849
Fax:.24-7472865

AUERICA

U.SA.
Kubota Tractor
Corporation
3401 DelAmo Blvd.,
Torrance, CA 90503,
Phone: 310-370-3370
Fax: 310-370-2370

Kubota Credit
Corporation U.S.A.
3401 DelAmo Blvd.,
Torrance, CA 90503,
Phone: 3'10-370-3370
Fax: 31 0-370-2370

Kubota Manufacturing of
America Corporation
Gainesville lndustrial Park
North,
2715 Ramsey Road,
Gainesville, GA 30501
Phone: 770-532-0038
Fax: 770-532-9057

Kubota lndustrial
Equipment Corporation
'1001 McClure lndustrial
Drive, Jefferson, GA
30549
Phone: 706-387-1000
Fax: 706-387-1 300

Kubota Engine America
Corporation
505 Schelter Road,
Lincolnshire, lL 60069
Phone: 847-955-2500
Fax: 847-955-2501

Kubota Membrane U.S.A.
Corporation
2018-156th Avenue NE,
Suite 100 Bellevue,
wA 98007
Phone; 425-748-5011
Fax'. 425$44-2185

AUERICA

Canada
Kubota Canada Ltd.
5900 14th Avenue,
Markham, Ontario L3S
4K4
Phone: 905-294-7477
Fax:905472$143

Kubota Metal Corporation
25 Commerce Road,
Orillia, Ontario L3V 6Lo
Phone: 705-325-2781
Fax: 705-325-5887

AUSTRALIA

Kubota Tractor Australia
Pty Ltd
100 Keilor Park Drive, Tul-
lamarine,Victoria 3043
Phone: 3-9279-2000
Fax &9279-2010

ASIA

Taiwan
Shin Taiwan Agricultural
Machinery Co., Ltd.
16 Fengping 2nd Road,
Taliao Shiang Kaohsiung
Hsien 83107
Phone: 7-702-2333
Fax:7-702-2303

China
Kubota Agricultural
Marchinery (SUZHOU)
Co.,Ltd.
No.220, Xing Ming
Street,Suzhou lndustrial
Park, Suzhou Municipal-
ity,Jiangsu Province,
Phone: 512-671G3122
Fax:512$716-3344
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Vertretu ngen / Distri butors
lnternationa!
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ANTIGUA
Marine Powur Servlces
Ltd.(AD)
P.O. Box 663, St. Johns,
Antigua,
Tel. :001 -268-460-1 850
MPS@candw.ag

Cay Electronics(SO)
English Harbour, Antigua,
Tel. :001 -268-460-1 040
F ax. : 00'l -2684 60-1 227

AUSTRALIA
Power Protection Solutions
Pty Ltd.(ED)
P. O. Box 122,QLD 4020,
Redcliff, Australia,
Tel. :006'l -7-32837800
Fax.:0061-7-32837811
office@powersolutions.com. au
www. powersolutions.com. au

AUSTRIA
Wegscheider Hermann
GmbH(SO)
Brixentaler Str. il,
6300 W6rgl,
Austria,
Tel.:+43 53327629212
Fax.:+43 53327629219
a.jordan@wegscheider.or. at

BAHATAS
Machlnery & Energy
Ltd.(so)
P.O. Box 3238, Nassau,
Bahamas,
T el. : OO 1 -242-323-57 O 1

F ax.:O0 1 -242-502-3993

BAHRAIN
Systems & Technology
Enterpdses(ED)
# 13 First Floor, Com Bldg
2931 Road 2251,
522, Barbar, Bahrain,
Tel.:00973-691414
Fax.:00973-692505
stente@batelco.com. bh

BANGLADESH
SEMAB Tradlng
CorporaUon(ED)
Modern Mansion (12th floor)
53, MotijhellC/A.
(G.P.O.Box No. 959 1000)
Dhaka, Bangladesh,
Tel.:+88G955 9345
Fax.:+88G2-9559345
albarstc@sigmabd.com

BERMUDAS
Anfoasi Marina(SO)
10 Bakery Line, Pembroke,
Bermudas, f elO01 441 -292-
8001 Fax. : 00 1 441 -292-807 2

Brazil
Panda lmp. e Gom. Ltda.(ED)
Av. Santos Dumont, 2387,
89.223-000 Joinville SC,
Brazil,
Tel.:0055 47 473OO88
Fax.:0055 47 473OO35
suporte@fpanda.com. br
www.fpanda.com.br

Panda Importacao e Com.
Ltda(ED)
Avenue Santos Dumont #
2387, Brasil 89223,
Joinville, SC, Brazil,
Tel.:0055 47 4730035
tpanda@zaz.cnm

BR!T!SH VIRGIN
ISI.ANDS
Voyage Charten(SO)
West End Sopers Hole
Frenchmans Cay Marina Tor-
tola, British Virgin lslands,
Tel.:001 284 494 0740
Fax.:001 2U 494 0741
info@voyagecharters.com
www. voyagecharters. com

CARIBBEAN
Proper Yachts(SO)
520 Mongoose Junction,
St. Johns, Caribbean,
Tel.:001-340-7794445
Fax.:001-340€93-9841

Regis Electronics(SO)
Rodney Bay, St. Lucia,
Caribbean,
Tel. : 00 1 -758-4 52-O2O5
Fax.:001-758452-0200

Rimco lnc(SO)
San Juan, Caribbean,
Tel.:001-787-7924300

Viso Marine(SO)
San Juan, Caribbean,
Tel. : 00 1 -787-7 82-9513

Voyage Gharters(SO)
West End Sopers Hole
Frenchmans Cay Marina
Tortola, British Virgin lslands,
Tel.:001 284 494 O74O
Fax.:001 2844940741
info@voyagecharters.com
www.voyagecharters.com

GH!NA
Beiiing Pu An Tal llechanl-
cal & Electrical
Tech.Co.Ltd.(ED)
Room 1001 , Lijingmingmen
Bldg.,
No. 5 Huajiadi East Road
Chaoyang District,
100102, Beijing,
China,
Tel.:0086 10 6/.752541
Fax.:0086 10 6/.7525r'.2
zhangel@public3.bta. net.cn

lnstec Video Tech Corp.(AD)
No. 27 Shangdi East Road
Haidian District, 100085,
Beijing, China,
Tel.:0086 10 82252964
Fax.:0086 10 82252%4
huabin@instec-video.com.cn

Zhejlang Unitop Wireless
Networt Co Ltd(SO)
Unitop Building Wenyi Road
310012, Hangzhou, China,
Tel. :+86-571 -88863388
Fax. : +86-571 -88851 965
unitop@unitop.com
www.unitop.com

CROATIA
GMT Yachtlng d.o.o.(ED)
Trinajstici 12 A,
HR-51 21 5, Kastav, Croatia,
Tel.:00385 51276134
Fax.:00385 51 276 lU
goran.milicic@ri. htnet. hr

CYPRUS
Tutl lrlare Trading Ltd.(ED)
P. O. Box 6130,
3304, Limassol, Cyprus,
Tel.:00357 25 431313
Fax.:00357 25 431 300
tutimare@cytanet.com. cy

CZECH REPUBLIG
PhoenixZeppelln, s.r.o.(ED)
LipovA 7 2, 251 7 0, Modletice,
Czech Republic,
Tel.:00420 - 266 015 335
Fax.:0O420 - 602 13O 774
ivan.urban@p-z.cz

DENTARK
Bygs El ArS(ED)
lndustrivangen 1 4, 2635,
lshoj, Denmark,
Tel.:0045-43-531300
Fax.:0045-43-531301
EH@Bygg-el.dk

Tygesen Eneryl ArS.(AD)
Andresens Kbmandsgaard 2,
5300, Kerteminde, Denmark,
Tel.:0045 65324380
Fax.:0045 65324388
info@tygesen-energi.dk

DOMINIGAN REPUBLIC
Centro Marine(SO)
Avenida Andres #3,
Boca Chica,
Dominican Republic,
Tel.:001-809 5236033
Fax.:001-809 5236923

ESTONIA
So! S Ltd(ED)
Ranka Dambis Str. 9,
1048, Riga, Latvia,
Tel.:+371-760'1701
Fax.:+371-7601702
agency@solshipping.com
www.solshipping.com
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FAROE ISI.ANDS
Tygesen Energl A/S.(AD)
Andresens Kbmandsgaard 2,
5300, Kerteminde, Denmark,
Tel.:0045 65324380
Fax.:0045 65324388
info@tygesen-energi. dk

FRANGE
Accastillage Bemard(ED)
880 Ave. St. Exupery, 06210,
Mandelieu, France,
Tel.:0033 493 9U737
Fax.:0033 493 907761
p. gagne@accastillage-bernard.f r

GRAND CANARIES
Paradlse Marine(SO)
Porto Novo Varadero,
Local 7, 35130, Porto Rico,
Gran Canaria,
Tel.:0034-928-561 960
Fax.:0034-928-562089
info@paradise-marine. com
www. paradise-marine.com

GREEGE
lce Sea P. S.(ED)
34 Possidonos Avenue,
17455, Alimos-Athens,
Greece,
Tel.:0030 21O9844114
Fax.:0030 210 9846836
info@icesea.gr
www.icesea.gr

GREENLAND
Tygesen Energl ArS.(AD)
Andresens Kbmandsgaard 2,
53fi), Kerteminde, Denmark,
Tel.:0045 65324380
Fax.:0045 65324388
info@tygesen-energi. dk

GRENADA
Grenada llarlne(SO)
P. O. Box 679, St. George,
Grenada,
Tel.:001 -473-443-1 667
Fax. :001 -473-443-1 668

Splce Island ilarlna(SO)
P.O. Box 449, St. Georges,
Grenada,
Tel.:001 47U39294
Saquamarinegrenada@
caribsurf.com

GUADELOUPE
E.G.U.r.(AD)
Grande Case Route du
Cinetiere, 97'150,
Saint Martin, Guadeloupe,
Tel.:00590 290830
Fax.:00590 290830

Elegro Nautic(AD)
Rue Raspail, 97162,
Point a Pitre, Guadeloupe,
Tel.:00590 213670
Fax.:00590 902401

HONG KONG
Foilborne Engineering
Ltd.(AD)
Unit A8-9, 13/F, Verlstrong
lndrustrial Center,
34-36 Au Pul Wan Street,
Fo{an, Shatin, Hong Kong,
Tel.:00852 2687-2988
Fax.:00852 2687-1996
foilborn@netvigator.com

HUNGARY
KRATOS Kft.(SO)
1043 Budapest,
Dugonics u. 11, Hungary
Tel.:+36 1 231 3030
Fax.:+36 1 231 3031
eszes@kratos.hu
www.kratos.hu

ICELAND
Tygesen Energi ArS.(AD)
Andresens Kbmandsgaard 2,
5300, Kerteminde, Denmark,
Tel.:0045 65324380
Fax.:0045 65324388
info@tygesen-energi.dk

!NDIA
Fischer Panda UK Ltd.(ED)
17, Blackmoor Road,
Ebblake Estate,
BH31 6AX,
Venryood Dorset,
United Kingdom,
Tel.:0044 12028208/,0
Fax.:0044 1202 828688
barry.fower@fischerpanda.co. uk
www. fi scherpanda.co.uk

Dlgltal Broadcast lndia hrt
Ltd(so)
28 - 3'l World Trade Centre
Barakhamba Ave, 1 10 001,
New Dehli, lndien,
Tel.:0091-1 1-2U 146 22 I 24
Fax.:0091-11-234 11623
dbi@dbipl.com

IRAN
Afnng Hotor Co.(ED)
4th floor of No. 1/1 Amini
Dead end - Tour St. Africa
Avenue, 19176, Tehran, lran,
Tel. :0098-21 -201 1 839 or -
201 1 87 41 F ax. :0098-2 1 -
2O11834air@neda.net

ISRAEL
Technologlcal
AppllcaUona(AD)
P.O.Box 18247,61'182,
Tel Aviv, lsrael,
Tel.:+972-3-5586279
Fax.:+972-3-5586282
ol_teap@netvision. net. il
www.tec-apps.co.il

lTALY
Veco SPA(ED)
Via G. Canotre 6/8,
20034, Giussano (Ml)
Italy,
Tel.:0039 0362 35321
info@veco.net
www.veco.net

JAPAN
Dives Tradlng(ED)
3-6-41 Liv. BLDG 3F
Marunouchi Naka-Ku,
460-0002, Nagoya,
Japan,
Tel.:0081 529715700
Fax.:0081 529715708
dives@asahi-net.or.jp
www.mmjp.or.jpldives

KUWAIT
Sammarl tarine
Trad.Co.(ED)
P.O. Box 551
Salem - Al-Mubarak Street,
Salmiya 22056, Kuwait,
Tel.:00965 574 0/,OB
Fax.:00965 571 5655
sammarimarinetrad@
yahoo.com

LATvIA
Sol S Ltd(ED)
Ranka Dambis Str. 9,
1048, Riga, Latuia,
Tel.:+371-7601701
Fax.'.+371-7601702
agency@solshipping. com
www.solshipping.com

LEBANOil
Overseas Consuttants(ED)
P.O.Box 13-5484,
c.P. 2032 3302,
Beirut, Lebanon,
Tel.:00961-1-368316
Fax. : ++961 -1 -367344
overco@cyberia. net. lb

L!THUAN!A
Sol S Ltd(ED)
Ranka Dambis Str. 9, '1048,
Riga, Latvia
Tel.:+371-7601701
Fax:+371-7601702
agency@solshipping. com
www.solshipping.com

TALLORGA
Mo-Tech(ED)
c./ Alexandre de Laborde, 1,
07011, Palma de Mallorca,
Mallorca,
Tel.:0034 971753411
Fax..0034 971 2972'19
mo-tech@bitel.es

Balym Marine(SO)
Paseo Maritimo 1,
Local 15, 07410,
Pto. Alctdia Mallorca,
Spain,
Tel.:+34 971 54 61 33
Fax.:+34 971 54 53 20
balymmarine@telefonica. net

C€olutions(SO)
Calle Estany Rodo 3, 602,
07400, Puerto Alcudia,
Mallorca,
Tel.:0034 - 610 984 060
Fax.:0034 - 678 157 084
csolutionspollenca
@yahoo.com
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C. ?i=cherf,anda Vcrtrctuttgcn / Distributors
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MALTA
X S Marlne(SO)
26, Paul Borg Street, Attard
BZN 04., Malta,
Tel.:00356 7900 9300
Fax.:00356 21423894
james@xs-marine.com
www.xs-marine.com

Yacht Services Ltd.(SO)
'165, Ta Xbiex Seafront,
Gzira GZR03, Malta,
Tel.:00356 334951
Fax.:00356 345685
info@yachtservicesltd. com

MARTINIQUE
^.S. Service E.U.R.l.(SO)

1-,ulevard allegre bassin
tortue, 97290, Le Marin,
Martinique,
Tel.:0033596 749113
Fax.:0033596 749174
cs. service@wanadoo.fr

Croisseres & Assis-
tance(SO)
35 Lipez Marina Pointe du
Bout,
97229, Trois llets,
Martinique,
Tel.:0033 596 661782
Fax.:0033 596 661380
croisieres-et-assistance@
wanadoo.fr
www.c-et-a.com

NETHERLANDS
rrco Marine Equlp-

\-rcnt(ED)
J. v/d Heydenstraat 3,
3281 NE, Numansdorp,
Netherlands,
Tel.:0031 186 6550-10
Fax.:003'1 186 6550-40
info@barcomarine.nl
www.barcomarine.nl

NETHERLANDS
ANTILLES
Electec(SO)
P. O. Box 929 Philipsburg,
St. Maarten,
Netherlands Antilles,
Tel.:001-599-il4-2051
Fax.:001-599-544-3U1

Marinetech(SO)
7 Wellsburg Rd Cole Bay ,

St. Maarten, Netherlands
Antilles,
Tel.:001 5995 93278
Fax.:001 5995 26621

NEW CALEDONIA
Carenage & Services(AD)
B.P. 8001 Noumea, 98807,
Cedex, New Caledonia,
Tel.:00687 261223
Fax.:00687 251589

NEW ZEALAND
Pacific Powor Systems(ED)
226 B Bush Road Albany ,

Auckland, New Zealand,
Tel.:00&l I414 4738
Fax.:0064 9 414 4739
sales@pacifi cpower.co. nz
www. pacifi cpower. co. nz

NORWAY
Nord }Yest Marine AS(ED)
Norvevika, 6008, Alesund,
Norway,
Tel.:0047 70 100222
Fax.:OO47 70 1OO223
post@nordwest.no
www.nordwest.no

Berema AS(illL)
Berghagan 5,
P.O.Box 454,
1401, Ski,
Nonruay,
Tel.:0047 64 8605-00
Fax.:0047 64 8605-49
berem a@atlascopco. com

OMAN
Systems & Technology
Enterprises(ED)
# 13 First Floor, Com Bldg
2931 Road2251,
522, Barbar, Bahrain,
Tel.:00973-691414
Fax.:00973-692505
stente@batelco. com.bh

PH!LIPPINES
M.H. Yacht Consultany(ED)
72a, Balile Street Dominga
Pasay City, Metro Manila,
Philippines,
Tel.;00632 4009326
Fax.:00632 5125il9
mark_haswel I @abs-cbn. com

POLAND
Flrma Handlowo-Wdroze-
nlowa "WGOR"(ED)
ul. Kpt. Diaczenki 11/5 ,

82-300, Elblag,
Poland,
Tel.:+48 55 233 32 48
Fax.:+48 55 233 32 48
wigor_01@pro.onet.pl

PORTUGAL
SereiJo & Curado(ED)
Rua Fradesso da Silveira
No 53, 1300 - 260 Lisboa,
Portugal,
Tel.:+351 2'13620789
Fax.:+351 213620812
sereijocurado@netcabo. pt

NEOenergia(AD)
Rua do POr do Sol, no 6,
2735, Rio de Mouro,
Portugal,
Tel.:00351 219143223
Fax.:00351 219 143368
jcapelao@neoenergia. pt
www.neoenergia.pt

RUSSIA
Unisail-T Ltd.(ED)
Of 12, b.58, Khoroshovskoye
shosse,123OO7,
Moscow, Russia,
Tel.:+7 095 9613234
Fax.:+7 095 4523610
info@unisail.ru
www.unisail.ru

SINGAPORE
Yacht Conctructlon (Sea)
Pte Ltd.(ED)
#02-03 Eastech Blk.
3016 Bedok North Avenue 4,
Singapore 489947,
Singapore,
Tel.:0065 65/'22728
Fax.:0065 654'22886
info@superyachtservices.com
www. superyachtsevices. com

Preclslon Technologies Pte
Ltd.
21 1 Henderson Road #13-02
Henderson lndustrial Park,
159552, Singapore,
Singapore,
Tel.:+65 6273 4573
Fax.:+65 6273 8898
richardw@pretech.com.sg
www.pretech.com.sg

SLOVEN!A
T.F. Lovpe(ED)
Hacquetova I, Sl-1000,
Ljubljiana,
Slowenien,
Tel.:+386 I 569 1600
Fax.:+386 1 569 1550
tomaz@tflovse.si
www. prem ier-yachts.com

SOUTH AFRICA
Coastal ltlarine lmport &
Export CC(ED)
P. O. Box 55, Kalk Bay 7990,
Cape Town, South Africa,
Tel.:0027-21-7884686
Fax.:0027-21-7884686
mike@fi scherpanda.co.za
www. fi scherpanda. co.za

SOUTH KOREA
DYC - Dong Yang Digital
Co.Ltd.(SO)
Suite 1105, 1'lth,
Samkoo Bldg. 16-49 3GA
Hankank-R Yongsan-Ku,
Seoul Post-No. 140-7 12,
South Korea,
Tel.:0082 27051332
Fax.:0082 27OS 1334
kwlee@idyd.com
www.idyd.com

SPAIN
Disvent lngenieros, S.
A.(ED)
Av. Josep Tarradellas, 46,
bajos, 08029, Barcelona,
Spain,
Tel.:+34 93 363 63 85
Fax.:+34 93 363 63 90
autonaval@disvent. com
www.disvent.com

Mo-Tech(ED)
c./ Alexandre de Laborde, 1,
0701 1, Palma de Mallorca,
Mallorca,
Tel.:0034 971753411
Fax.:0034 971 297219
mo-tech@bitel.es

Balym Marlne(SO)
Paseo Maritimo 1, Local 15,
07410, Pto. AlcUdia
Mallorca, Spain,
Tel.:+34 971 54 61 33
Fax.:+34 971 54 53 20
balymmarine@telefonica. net
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*- ?i=cherf,anta Vcrtrctungcrr / Distributol's

ST. MICHAEL
tMllies Diving E
Marine(SO)
Black Rock, St M,
Barbados,
St. Michael,
Tel.:+246 425-'1060
Fax.'.+246425-1060

SWEDEN
Ita! Nordic(ED)
Box 12, 473 31, Henan,
Sweden,
Tel.:0046 304 360-30
Fax.:0046 304 360-39
info@italnordic.se
www.italnordic.se

SWITZERLAND
Hamllton AG(ED)
HaldenstraRe 268, CH-8306,
Brueft isellen, Switzerland,
Tel.:+41 44 805 20 80
Fax.:+4144 805 20 85
info@hamilton-ag.ch
www.hamilton-ag.ch

TA]WAN
KtlW Marine Ltd.(ED)
P.O. Box 89 Heng Chun 946,
Ping Tung,
Taiwan,
Tel.:+886 7 3365420
Fax.:+886 7 3364843
neilkmwt@ms24. hinet. net

THAILAND
Octopus Electrical Service
Co. Ltd.(AD)
20115Moo2,
Thepkasattri Rd,
Koh Kaew,83000,
Muang Phuket,
Thailand,
Tel.:0066-76-273379
mick@octopusasia.com
www.octopusasia.com

TURKEY
Onver Elektrik(ED)
Akarsu Cad. No.434 Levent,
lstanbul,
Turkey,
Tel.:0090 2122832393
Fax.:0090 2122826528
fischerpanda@ unverelektrik.com
www. unverelektrik. com

UKRA!NE
Borls Korzhenevitch(AD)
5 Buznika St,
327 029, Nikolaev, Ukraine,
Tel.:+380 (0) 512 415741
Fax.:+380 (0) 512 3/,0145
kbi@aip.mk.ua

UNITEDARAB
ETIRATES
Natheer Technlcal Ser-
vices(ED)
P.O. Box 85186, Dubai,
United Arab Emirates,
Tel.:+971 4267 4450
Fax.:+97'1 4267 4451
natheer@emirates. net. ae

UNITED KINGDOT
Fischer Panda UK Ltd.(ED)
17, Blackmoor Road,
Ebblake Estate,
BH31 6AX, Venrvood Dorset,
United Kingdom,
Tel.:0044 1202 8208r',0
Fax.'.O0441202 828688
barry.fower@f ischerpanda.co.u k
www. fi scherpa nda. co. uk

UNITED STATES
Fischer Panda Generators
lnc.(ED)
4345 N. E. 12th Terrace,
FL 33334, Oakland Park,
United States,
Tel.:001 954 462 2800
sales@fischerpanda.com
www.fischerpanda.com

VENEZUELA
L.K. lndustria Nautica
s.A.(so)
P.O. Box 79001, Caracas
1070-A, Venezuela,
Tel.:0058 14270159s
Fax.:0058 2122560258

WEST INDIES
Dockyard Electrlcs(AD)
Chaguaramas Terminal &
Drive Point Dourde,
Chaguaranas Trinidad,
West lndies,
Tel.:+868 6344272
Fax.:+868 6344933
sa les@dockyardelectrics.com
www. dockya rdelectrics. com
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Scrviccstationctt f)ctttsclt la tttl I;i ?i=eherftanda
Seruicestationen Deutsch land

lcemaster GmbH
Otto-Hahn€tr.34
D - 33104 Paderborn
Tel.: +49 (5254) 9202-0
Fax.:+49 (5254) 85724
E-Mail : lnfo@fischerpanda.de
wtffw.fischerpanda,de\-/

Engels & Kieth(SO)
Olenmoorweg 3,
25469 Halstenbek,
Germany
Tel.:04101 403119
Fax.:M101 401743
yehek@t-online.de

Flrma Seibold(SO)
Kinsing 2c
94121 Salzweg
Germany
Tel.:0851-45449
Fax.:0851-46965
tanja@bizzane.de

Greuel & Glasmacher
GmbH &Co. KG(SO)
Kopernikusstr. 9
501 26 Bergheim-Pfaffendorf
Germany
Tel.:O2271 41072
Fax.:O227142469
info@greuelglasmacher.de
www. greueljlasmacher.de

Holger Hlnz toblle Energl-
etechnik(SO)
St. Konrad Allee 62,
40723 Hilden,
Germany,
Tel.:02103 223-00
Fax.:02103 232-50
holgerhinz@online-club.de

J & B Fahrzeugbau(SO)
BetriebsstSfte Wahlitz,
39175 Wahlitz
Germany
Tel.:039200-66799-7
Fax.:039200€6799-8
jbfahzeugausruestung@t-
online.de

Krllger & Tall(SO)
Unter den Linden 17
'14542Berlin
Germany
Tel.:O3327 42424
Fax.'.O3327 42421

tfT ilarine-Irlotoren-
Technlk(SO)
PotsdammerstraRe 18a,
14513 Teltow
Germany
Tel.:0331/8710281
Fax.:0331/50568914
O.Borck@t-online.de
www.mmt-service.de

Itotoren Recht & BOck-
mann GmbH(SO)
Hakenstrasse 12
21107 Hamburg
Germany
Tel.:040 7524430
Fax.:040 75244U3

Provan GmbH(SO)
Am langen Berg 13
55218 lngelheim
Germany
Tel.:0049 6132 7188-13
Fax.:0O49 61327188-20
rainer.faust@provan.tv
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*?ischerFsnda
v spareparts-order

Date Page I Our Order No.

Delivery address, in case of difference

Address (for new customers only)

Phone
Fax

Your Order No.

EU World
Express Saver

until 24 hrs

,Airfreigh!: ::

self-collector. Seafreight'

Generator S/No.

Art.No. Description Pcs

ICEilASTER GmbH - FISCHER PANDA Otto-Hahn-Str. 3,1 , O - 33104 Paderbom

Tol. +49 525.t 9202{l , Fax +.19 525'4 9202-550 ww.flrcherpanda.de / lnfol@flrcherpanda.do
Stand:24.05.2m5





Guaranty Conditions & ?ier;herf,rrnda
Guaranty Conditions for mobile and stationary Fischer Panda Generators

The manufacturer guarantees faultless material and a perfectly run-
ning generator for a period of 24 months. (Ihis period is limited to 12
months, should the generator be required for commercial use). The
period of guaranty starts from the generator delivery date and expires
once 1000 operating hours have been exceeded. The guaranty is fur-
ther extended for 4 years for the water-cooled electrical Panda asyn-
chronous generator, subject to restriclions that are defined elsewhere.

The guaranty period for replaced parts, which were exchanged under
the conditions of the guaranty, finishes on the day that the guaranty
period for the generator expires. The conditions of the guaranty for
motor parts applies to the motor manufacturers conditions (currently
only 6 months). ln addition, the following motor manufacturer's condi-
tions are binding. No claim may be made for a breakdown or replace-
ment in respect of consequential damage.

The conditions of the guaranty become null and void if
- the customer does not bring the fault to the manufacture/s atten-

tion immediately.
- the customer does not give the manufacturer the opportunity to

repair the fault immediately. (The customer is obliged to assist in
repairing the lault. lncluded within this obligation is the require-
ment to remove any defective parts by their own means and des-
palch or deliver, at own cost, the parts to the manufacturer for
repair.)- the fault is caused by overloading or through incorrecl operation.

- the essential service and maintenance has not been carried oul.
- the control and shut down functions could not effectively operate

due to disconnection ol a cable, a defective cable, or for other rea-
sons.- The installation instructions have not been complied with.

A claim under the conditions of the guaranty also becomes null and
void if

- a non-authorised dealer undertakes repairs of the generator
(minor repairs are excluded).

- Parts are used which have not been supplied by lhe manufacturer,
or parts are used which have been modified and not checked by
the manufacturer.

- The cooling system of installed generators does not meet require-
ments (maximum temperature difierence between forward and
reverse flow under normal operating conditions is 14'C and by
extreme conditions 18'C. The highest permitted temperature for
the fomard flow under normal conditions is 70"C and under
extreme conditions 75'C.

- The extemal coolant compensator reservoir has not been expertly
fitted.

- The application to register and for the issuing of a guaranty certifi-
cate has been submitted inconectly or belatedly.

- The installation record with the essential test data sheet has not
been correctly completed and signed immediately afler operation
by the manufacturer.

- Temperature data in the tesl record deviate from the manufac-
turer's prescribed maximum levels.

- The essential works inspection for aggregates with a nominal
capacity or 25kVA has not been carried out.

- Regard has not been paid lo the essential parts of the installation
instructions.

Further, a claim may also not be made under the conditions of the
guaranty in cases of disorder or efiects ofwar.

ln addition to this, owing to the specified legal requirements of the con-
ditions of the guaranty, the prevailing law of the Federal Republic of
Germany is additionally applicable to all cases not covered by the con-
ditions ol the guaranty. The court of jurisdiction, if not determined olh-
erwise by law, is Paderbom (Federal Republic of Germany).

The customer is obliged, in accordance with the manufacture/s
choice, to place the generator with a respective individually named
customer service outlet authorised by the manufacturer, or despatch it
direct to the manu-facturer, at own cost.

Provided that the generator is installed as an integral part oI the vehi-
cle (road vehicle, amphibious vehicle etc.) agreement is to be made
with manufacturer to determine exactly where and how the repairs will
be undertaken in the case of the guaranty being afforded.

Dealers are available at the most important marinas so that the neces-
sary repairs can be carried out on yachts. Contact with the manufac-
turer is essenlial for individual cases.

ln each case the manufacturer can decide, where the repairs are to be
canied out. Expert knowledge as well as costs must be considered in
this respect. lf the customer requests a fitter to travel to the obiect,
then the travelling costs must be met by the customer. This also
includes necessary working hours as well as travel expenses (over-
night stays, and petty cash).

Provided that work under the conditions of the guaranty is undertaken
at the place where the vessel or vehicle is situated, the customer must
ensure that the unit is fully accessible and that appropriate working
conditions prevail. Accessible means that the vehicle must be avail-
able for repair daily for the period from 7 am to 8 pm.

Afler agreement with the manufacturer the customer may remove
defective parts at the location of the unit. These must be despatched
on request lo the manufacturer al no cost, or be despatched lo another
address as authorised by the dealer. Afler being tested they will be
replaced or repaired and returned to the customer, at the customer's
own risk. The costs for installation and removal will be for a fully acces-
sible unit as per a fixed amount in the price list. Additional expenditure
for impeded accessibility will not be reimbursed or additionally calcu-
lated if a technician from ICEMASTER carries out the repairs. Should
a parl be replaced, then that parl becomes the property of the manu-
facturer.

The firm of ICEMASTER Fisher Panda is endeavouring to expand its
servicing network and for this reason the list of authorised service out-
lets is continually being updated. This is especially the case with
yachts, in order that there is a central servicing outlet available in each
important customer area. The manufacturer should be contacted in
every instance, before approaching the service outlet to establish the
whereabouts of the nearest respective place of repair or those with the
more suitable facilities.

lf the repairs are to be carried out elsewhere, then the customer him-
self must carry all costs in advance. A decision as to which repair cosls
can be accepted will be made only afler receipt of the defective parls
and subsequent checking of the facts.

4 Years Extended Guaranty for Panda Generators

There is a four year guaranty for the electrical parts of the generator
(stator with windings, generator casing, casing seals and all water
bearing parts).

The extended guaranty includes repair of defective parts at no cost, o,
in accordance with the manufacturer, the delivery of new parts. The
manufacturer decides whether he should repair the defective part or
provide a spare part at no cost. All transport and packing costs under
the conditions of this extended guaranty are bome to the full extent by
the customer.

Labour time etc. for instralling and removing the unit is not covered by
this exlended guaranty. Damage which occurs because ol overheating
of the generator caused by the failure of periphery units, such as the
waler pump, water inflow, automatic shut down devices etc., is also
excluded.

Damage caused by a third party is also excluded as well as damage
that occurs because of improper compensation or over compensation
with capacitors.
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H ?iecherf,anda
lmporlant provisions of the guaranty:
1. lncluded in the technical document sent with generator is a form

"Application for the registration and issuing of a guaranty certifi-
cate". This form must be carefully completed and despatched to
the manufacturer within 2 weeks afler installation. This is valid for
all aggregates also those that are installed in vehicles or which are
stationary.

2. Conect instiallation in accordance with installation and safeg direc-
tions of the manufacturer's manual.

3. lmplementation of the prescribed check of the coolant's tempera-
ture during ,onvard and backward flow at nominal load, 2 hours
after initial operation.

4. Repairs, excluding minor repairs, may only be undertaken with the
prior authorization of the manufacturer.

5. Damaged parls or the whole units are delivered lo the manufac-
turer at no cost to the manufacturer.

6. Further inspections (every 100 operating hours respectively) must
be carried out in accordance with regulations and entered on lhe
inspection record form.

7. The user is obliged to daily check the oil level and carry out a
"visual inspection" in accordance with the operating instruclions or
the check list.

ICEMASTER GmbH - Otto Hahn Str. 40
D-331 04 Paderborn-Sennelager

Tel : +4 9(0) 5254-9202-0
Fax: +49(0)5254-85724

e-mail: info@fi scherpanda.de
hft p : //www.fi sche rpa nd a. de

Guaranty Conditions

\-/
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General Delivery and Payment Conditions &?iecherFanda
Fischer Panda General Delivery and Payment Conditions

A. Tondel
The documents required for tender such as illustrations, diagrams,
weight and measurement details are only generally binding in so far
as this has not been expressively stated.
ICEMASTER reserves rights on all estimates, diagrams and other
documents, which may not be made available to a third pady. ICE-
MASTER is obliged to make confidential plans accessible to a third
party, only on the agreement of the customer.
Construction documents are charged as extra, provided they are
completed on instructions or orders of the customer. This is also the
case if the order does not materialize.

B. Extont of dellvery end plsce wherc. contract le to be lullllled
Written confirmation of an order is the binding authority for the scope
of delivery. All tenders submitted by ICEMASTER are subject to al-
teration, unless othemise expressively stated. Only the contents of
the confirmation order are valid, so long as it is the case that it ex-
pressively pertains to the tender. Additional verbal agreements and
amendments require written confirmation from ICEMASTER.
Paderborn is deemed the place of delivery and fulfilment of contract.
Should the manufacturer assist the technician assigned to install the
unil, then this will be considered as additional work. This does not
change the place where the contract is to be fulfilled for the delivery
of the unit.

C. Prlce.nd Paymont
1. The prices are ex works, if no other agreemenl has been made,

including loading at the factory, but excluding packing. VAT is ad-
ded to the prices for the respective legal amount for deliveries wi-
thin national borders.

2. A deposit amounting to 40% of the total sum of the order is due
within 8 days afier confirmation of the order for all individual deli-
ver-ies, especially aggregates that are built according to cuslomer
specification. Subsequent delivery dates will be extended by the
period for which payment of deposit is delayed.

3. Withholding payment or charges to the account because of possi-
ble contested claims by the customer placing the order is not per-
mitted.

D.Dellvory Tlmo
1 . The delivery schedule commences from the day of despatch of the

confirmation ol the order to the day that the order is confirmed,
however, not before the necessary documents, agreements, and
clearance, as well as receipt of the agreed sum, has been made.

2. The delivery schedule has been adhered to, if the goods for deli-
very has lefl the factory or notification of goods being ready for
despatch has been made.

3. The delivery schedule is appropriately extended within the contexl
of industrial action, especially strikes and lockouts as well as unfo-
re-seen hindrances, which are not under control of ICEMASTER,
aslong as the hindrances can be proven to be the cause of delay
for the production or delivery of the goods. This is also valid, if the-
se circumstances occur at a subcontractor. ICEMASTER is, also,
not liable for the aforementioned circumstances if they occur du-
ring a delay that has already occurred. ln such circumstances ICE-
MASTER will inform the person or company placing the order
without delay of the start and finish of the strife.

4. lf a delay occurs, then the customer placing the order may set an
appropriate expiry date on which ICEMASTER must deliver the
goods, with the expressive proviso that they (the customer) can re-
fuse acceptance of the goods, if delivery is overdue. lf delivery
does not occur by the end of the extended period, then the person
or com-pany placing the order may withdraw from the contract.
Claims made by the persons or companies placing the orders for
financial reimbursement or damages on account of non-fulfillment
of order are expressively excluded.

5. At least 1.5o/o ol the total sum will be added to the invoice, one
month afler notification of despatch, whilst the goods are held in
storage at the ICEMASTER factory, if despatch is delayed at the
request of the customer placing the order. ICEMASTER is entitled,
afler an appropriate set period has expired, to otherwise determine
disposal of the goods for delivery and thus make delivery after an
appropriate extended period.

6. The delivery schedule will be adhered to, provided the conditions
o, the contract are fulfilled by the customer.

E. Thlrd Party Rlskr end Accept nce of Dellvery
1. Third party risks are passed lo the customer on delivery of the

parls, also when partial delivery is made or if ICEMASTER assu-
me further obligations, i.e. despatch costs or delivery and installa-
tion of the unit al a designated place. A consignment by
ICEMASTER can be insured for thefl, glass, transportation, fire
and damage caused by water, as well as other insurable risks, at
the cost and request of the customer, in writing.

2. lf despatch is delayed as a consequence of circumstances borne
by the customer, then the third party risk passes to the customer
from the day the goods are ready for despatch.

3. Delivered goods are to be accepted by the customer, even if there
are minor defects, regardless of the conditions stated at Section G.

F. Rlghtr of Ownenhlp
1. ICEMASTER retains the rights of ownership for goods for delivery

until all contractual demands, including future claims that have ari-
sen from simultaneous or subsequent contracts, placed on the cu-
stomer by ICEMASTER have been fulfilled. This is also valid if
individual or collective claims by ICEMASTER are included and
added to the balance on a current invoice. The customer is entitled
to resell the goods under legal conditions. However, he transfers
all claims to ICEMASTER which have arisen from resell to the
purchaser or third party, and it is of no relevance if the goods are
resold before or afler agreement. The customer is entitled to make
these claims, even afler transfer. The authority from ICEMASTER
to themselves make the claims hereby remains unaffected, howe-
ver, ICEMASTER is obliged not to make the claims themselves, if
the customer has made payment correctly. ICEMASTER can de-
mand that the customer informs them of the transferred claims, the
debtor and all relevant details required to make a demand as well
as the relevant documents. lf the delivered article is sold with other
goods which do not belong to ICEMASTER, then the customer de-
mands placed on the purchaser for the amount determined bet-
ween ICEMASTER and the customer are deemed as being
transferred. lf the delivered article is combined with one or several
mobile articles into one unit, and if the other article or one of the
other articles is considered the main part, then it is agreed that the
cuslomer transfers partial ownership, in so far as the main part is
his property. The rights of ownership and further assurances pla-
ced by ICEMASTER, which ICEMASTER undertakes in the in-
terests of the Customer, are deemed to be obligations until
othenrise stated. ICEMASTER is obliged to allow those assuran-
ces placed by them to be released, if the value of the claims to be
made do not exceed 25%.

2. ICEMASTER is entitled to insure the article to be delivered against
then, ghss, fire, water and other damage, so far as the customer
has himself not taken out an insurance policy.

3. The customer may neither pawn the delivered article or retain it as
security. lf pawning as well as confiscation or further disposal is
made by a third party, then ICEMASTER must be informed imme-
diately o, this in writing.

4. ICEMASTER is entitled to take back the goods afier a reminder
and the customer is obliged to release the goods, if the contracl
has been breached by the customer, especially in the case of
delayed payment. Enforcemenl of the rights of ownership as well
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as pawning o, the delivered article by ICEMASTER are not consi-
dered as a withdrawal from contract, as long as the repaymenl
clause is not applied.

G Llablllty for Defects on Dellvery
ICEMASTER is liable for defects on delivery which inctudes the ab-
sence of expressively assured ,eatures on the following grounds:
1. All those parts, that are deemed by lcemaster to be necessary for

modification or new replacement as a consequence of the situati-
on that occurred before the transfer of risk, because they cannot
be used or are considerably hindered in there use, when this oc-
curs within 6 months of the lransfer of risk, will be replaced al no
cost, especially faults, bad materials or defective parts. ICEMA-
STER is to be informed immediately of such defects. Replaced
parts are the property of ICEMASTER. Liability will cease ane|l2
months from the date of the invoice, if the installation of an aggre-
gate is delayed. ln the case of installed aggregates this period
starts from the day of operation, at the latest, however, I months
affer delivery.

2. The rights of the customer to enforce claims for defects, lapses in
all cases afler 6 months from the legal reprimand, however, nol
later than expiry of the guaranty.

3. No liability is accepted for damages, which have arisen for the fol-
lowing reasons:
Unsuitable or improper use, faulty assembly or operation by the
customer or a third party, of course, wear, poor or negligent treat-
ment, unsuilable operating material, replacement parts or other
outside influences,

4. The customer must, afier agreement, allow ICEMASTER the ne-
cessary time and opportunity to carry out all the necessary impro-
vements and delivery of spare parts, otherwise ICEMASTER is
free of liability for any defects. ln pressing cases whereby opera-
ting safety is endangered and to prevent a relalively large amount
of damage, or when ICEMASTER experiences a delay in remo-
ving the defect, the customer can be given the right to sort out the
defect themselves or pass the right to a third party and demand
reimbursement of the necessary cosls, however, not before written
contirmation from ICEMASTER.

5. lf a claim against the guaranty is made, then the customer must as
a rule remove the unit and despatch it to the manufacturer, or if lhe
unit is installed in a vehicle, deliver the vehicle as a whole unit to
the manufacturer in Paderborn.
ln special circumstances, the repairs may be carried out by a sui-
table firm at a designated place afler agreement with ICEMA-
STER, i, lhe customer organises the necessary wo*. (However,
see para. G9).
The actual costs, these are the costs for spare parts as wetl as ap-
propriate costs tor installation and removal, which arise from mo-
dification or replacement will be bome by ICEMASTER, if the
complaint proves to be justified.

6. The amount of reimbursement for olher services must have the
prior approval of ICEMASTER before measures are taken. Sup-
plementary charges for night work, work during holidays or extra
costs which arise, especially because ol customer haste, will not
be reimbursed. lfthe repairs have been canied out by an engineer
ftom ICEMASTER, then the appropriate extra costs must be bome
by the customer for the aforesaid reasons. This is also valirJ in the
case of para G9.

7. Only despatch costs for spare parts by normal freight means may
be claimed, and only in the country where ICEMASTER made de-
livery, if in special cases these are assumed by ICEMASTER. (As
a rule FRG).

8. The appropriate costs for the installation and removal of a new part
can only be sanctioned, if the unit is freely accessible. Further
costs which arise because of the inaccessibility of the unit cannot
be considered or if the repairs must be carried out by ICEMA-
STER, then additional costs will be added.

9. lt is emphasised that the customer despatches the delivered artic-
le, the unit or the defective parts to the fuctory of the manufacturer,
as agreed, at no cost. Parts will only be despatched to the designa-
ted place afler repair, or in the case of replacement, at cost and at

the cuslomer's own risk.
10. The guarantee period for spare parts and modification is three

months; it runs at least until the expiry date of the original guaran-
tee for the original delivered article.

11. lf modifications or repairs are undertaken by the cuslomer or a
third party, without the prior approval of ICEMASTER, then the
liability for the oonsequences thereof will be removed.

'12. Further claims by the customer, especially for damages which did
arise to the delivered article are excluded.

13. On acceptance ofthe rebate, the buyer, and especially the retai-
ler are obliged to accept all customer seNice conditions on their
own or customer's account, especially in the case of a claim
against the guarantee to carry out and organise repairs themsel-
ves on the directions of ICEMASTER, and if required, train lheir
personnel accordingly.
ln the case of a repair, delective parts are to be removed or if ne-
cessary the complete unit is to be retumed to the manufacturer
for repair.
Freight costs are borne by the customer in this case.

14. Afler Panda generators have been installed, an inspection must
be canied out on receipt, according to the manufacturer regulati-
ons, and tested for at least two hours under nominal load. The
temperature levels for coolant fonrvard and return flow must be
established and recorded. The values must correspond to the de-
tails in the handbook. Every customer musl ensure that an aggre-
gate, which they have installed themselves, is checked when
taken into operation, in accordance with the above regulations.

15. Afler installation, an application must be made to register and is-
sue a guaranty certificate. An appropriate form is appended to
the operating instructions. The application must be completed ful-
ly ans submitted to the manufacturer within 2 weeks afier it has
been instialled. The official guaranty will be issuded by ICEMA-
STER afler receipt of the application. The possession of a valid
guaranty cerlificate is a prerequisite for acknolodging claims
against the guaranty.

16. All aggregates with a nominal capacity of 25kVA (generators that
are delivered in kit form, which are those cooling systems that
have an appropriately installed external pipe) must be collected
from the factory. Before operation of the system , or, transfer lo a
third party collection from the factory on behalf of ICEMASTER is
obligatory. The aggregate must be ready for use of this date. lt
must be possible for the technician collecting the aggregate to
run the aggregate at its prescribed nominal capacity. All tempera-
ture levels must be in accordance with the operating regulations,
so that the guaranty conditions can be adhered to.
All costs, travel costs, costs that arise through delays and techni-
cian expenses will be passed to the customer.

I 7. Agreement can be made, should generators and other aggrega-
tes and integrated components, which prove to be relatively diffi-
cult lo remove, or are difficult to despatch to the factory because
of the size of the object, for a technician fiom lcemaster or appro-
ved sub contractor to assist the customer in repairing a defect. ln
these cases the Fischer Panda guaranty conditions, as well as
special conditions for work and assembly, ex works, are applica-
ble. lt is also staled that travel costs, also within the constraints of
the guaranty, must be borne by the customer.

H. Llablllty for Asroclated ObllgeUons
lf due to ICEMASTER the delivered article cannot be used by the cu-
stomer, in accordance with the contract, as a consequence of a de-
fective finish or missing parts, suggestions or advice as well as other
contraclual obligations made either before or aner the contract has
been agreed, then excluding further claims by the customer, the pro-
visions of sections G and I are applicable.

l. The Rlght of th6 curtomer to wlthdraw from the Contract and fur-
ther Exclurlon! of Llablllty
1. The customer has the right to withdraw from the contract if lcemas-

ter does not carry out modification or replacement, within the ap-
propriate extended period as stated by the company to carry out
the repairs of a defect as defined in the delivery conditions, for
which it liable.
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2. All further extensive customer claims are excluded, especially mo-

dification, notice to withdraw from, or reduce, the terms of the con-
tract, as well as reimbursement of any type, and also such
damages that were not present on delivery.

3. The cost that arise for delivered goods that are retumed by the
customer may be appropriately charged to lcemaster, also in
good-will. lt is agreed that lcemaster accepl 20o/o of such costs,
included lost profit without individual proof. The return of special
models, as per contract, is excluded.

K. Settlemont lf contract not fulfllled
lcemaster has the right to reclaim reimbursement for all costs and
further damages, should the contract not be fulfilled by the customer.
ln addition a 20o/o ma'gin in respect of the total value of the order. ll
proof of cost is waived, the quote for compensation amounts to a flat
rate of 50%.

L. ICEI|IASTER'! rlght to wlthdnw fiom tho contEct
The contract will be appropriately reviewed in the event of unfore-
seen occurrences, in so far as they have a considerable effect on the
running of ICEMASTER and in the case that it later proves impossi-
ble to implement.
ICEMASTER has the right to partially or fully withdraw from the con-
tracl so far as this is economically justifiable.
The customer does not have the right to claim for damages on ac-
count of such a withdrawal. l, ICEMASTER wish to make use of their
right to withdraw, then ICEMASTER must immediately inform the cu-
stomer upon recognising the extent of the occurrences, and also if an
extension of the period for delivery has been agreed with the custo-
mer.
M.Purchasing Conditions
Conditions contrary to or deviating from the purchasing condilions
are valid only, if, and as far as ICEMASTER has given its written
agreement. Contrary in this context means those conditions that are
excluded and limited if the General Delivery and Payment Conditions
of ICEMASTER are instigated, as well as purchasing conditions, af-
ter the order has been carried out in recognition of the customer's
conditions.

N. AppllceUon of Law and Court of Jurbdlctlon
The agreement between ICEMASTER and the customer is subject to
German Law. To institute proceedings at the district court in Pader-
bom the customer must be a Director or a person with special public
and legal judicial powers for all conflicts of law that arise fiom the
contract. lcemaster is, however, also justified to bring an action at lhe
seat of the custome/s central office.

ICEMASTER GmbH - Otto Hahn Str.40
D-331 04 Paderborn-Sennelager

Tel: +49(0)52il-9202-O
Fax: +49(0)5254-85724

e-mail: info@fischerpanda.de
http://www.fischerpanda.de
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A{mpere
A measurement of the flow of current. One ampere is
equal to the electrical force of one Volt acting across the
resistance of one Ohm.

AC
Electricity as produced by the electrical components
(utility). The unique characteristics of this form of elec-
tricity is that it reverses direction at regular intervals. For
example, 120 V AC 60 Hz power reverses flow 60 times
a second, hence the rating 60 Hz (cycles). ln Europe is
typically 50 Hz, in the USA, parts of South America and

\., the Caribbean 60 Hz(120 volt current).

Ampere Hour (AH)
One amp of electrical current flowing for one hour.
Expresses the relationship between current (A) and time
(Ohms law A = VR). AH is the measurement for battery
capacity.

AGT {dvanced Generator Technology
All Fischer Panda generators, which are constructed as
permanent electro-magnetic aenerators, are made from
ceramic 'Hightech' electro magnetic materials. These
materials are also known as 'rare earth". lcemaster,
especially uses the high quality material Niodym. The
AGT generators are used as battery charging genera-
tors or as propulsion generators.

AGT.DC
Panda AGT generator high frequency permanent elec-
tro-magnetic synchronous generator (12 - 24 pole). This
type of generator is especially effective. AC is trans-
formed to DC by means of an especially effective recti-
fier. The aggregate is especially effective for charging
batteries.

AGT-DE
This version of the AGT Generator version supplies a 3-
phase output voltage (without diodes) and is used in the
variable speed operation for supplying diesel-eleclric
drives.

Technical Definitions and Abbreviations
in conjunction with generatorE and power systems

AGf-HD AGT Heavy Duty
The AGT-HD supplies direct voltage in the same way as
the AGT-DC generators. An enhanced cooling system,
extemal diodes and the ability to restrict maximum per-
formance makes these generators suitable for driving
DC motors (e.9. electro motors with heavy loads) over
extended periods of time.

ASB-Automatlc Start Booster
An electronically controlled high starting current in the
control box. Suitable for all Panda asynchronous gener-
ators, to compensate the high starting current of electric
motors (i.e air conditioning units etc). ASB should
always be chosen if a generator is to be driven by an
inductive load (electric motors, air-conditioning units
etc). All generators from Panda 8000 up to Panda
14.000 are fitted, as a rule, with ASB as standard.

Current
The amount of electrical charge. The flowing current
measured in amperes.

Gonsumer
All devices that require electricity.

DAPS-DC-AC-Power-System
The very efficient power supply system is battery sup-
ported. The generator supplies direct current to charge
the bafteries, whilst the accumulative current is pro-
duced via an inverter. The generator runs intermittently
and charges the battery, and at the same time the
inverter is provided with power.

DC
Term for DC (direct current). DC is generated by alterna-
tors and battery charging devices or Panda AGT gener-
ators with auxiliary rectifier, or DC is drawn from a
battery.

DZ
ICEMASTER abbreviation for Deutz motors

EK: Single Circuit Gooling
Cooling system for generator and motor. Both compo-
nents are either cooled by seawater (marine generators)
or by cooling liquid (standard for vehicle / stationary gen-
erators)

FAR
ICEMASTER abbreviation for Farymann motors

FC - Freshwater Cooling
Motor and generator are cooled with freshwater by the
heat exchanger. This cooling version avoids galvanic
corrosion and is standard for Panda 4500 FCB and from
Panda 5000 LPE / AGT upwards (see ZK).
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Hz - Herts
Hertz denotes the frequency within one second. The fre-
quency is determined by the number of periods in which
flow of current changes. The frequency in Europe is nor-
mally 50 Hz, the USA is 60 Hz.

JD
ICEMASTER abbreviation for John Deere motors.

KUB' KU
lcemaster abbreviation for Kubota motor

kVA - KilovoltAmpere
Unit for apparent power, reactive current. The value is
the combination of voltage and current.

kW - Kilowatt
Physical unit for real output. The value is the combina-
tion of voltage and current. lt concerns the effective
electrical performance available. So-called apparent
power which is affected reactive current is not taken into
consideration.

krv/h
One kW per hour

LED - Light Emifting Diode
Very small electrical lamp with an extremely low power
consumption. lt is used, in order to represent the operat-
ing systems on displays, remote control panels or other
indicators.

LK
The abbreviation used by lcemaster for all systems that
use air-cooling (contrary to water-cooling).

LP
Low Profile (special low style)

MB
Term used for MTU motors.

ND
Generator without VCS voltage regulation system.

NE
Generator with VCS voltage regulation sytem.

Overload
A consumer attached to an inverter or generator, which
requires too much current thereby overloads the device.
Panda generators are internally protected against over-
loading.

PK
ICEMASTER abbreviation for Perkins motors.

PM - Permanent Magnetic Synchronous Generator
A synchronous generator. An electricalfield is achieved
by permanent electro magnets. These generators are,
as a rule, high pole version, i.e 12 to 24 poles, the fre-
quency is 6 - 12 times higher than 2 pole standard gen-
erators of the same speed. (Frequency is 3000 rpm, 6
pole: 300 Hz, 24 pole: 600 Hz). \Mth this 'High fre-
quency technology' various additional components are
more efficient than conventional generators. ln view of
the size and weight, a PM generator is up to 60 o/o larger
and 40o/o lighter than a standard asynchronous genera-
tor. The PM technology is also used for the Fischer
Panda electric drive motors.

PMS - Panda tarine Standard
This is the term used for standard marine generators.

PMS*lDfanda Marine Slandard Heavy Duty
Marine generators with an operating speed of 1S00 or
1800 rpm.

PSA - Panda Standard Asynchronous Generator
An extremely robust generator, with many positive fea-
tures, that has been developed by lcemaster. Extremely
stable temperature because of effective water-cooling,
self excitating because of external capacitors, diodes
that do not revolve, no rotor windings, all windings are
extemally fitted to the stator and can therefore be cooled
perfectly by means of an external cooling jacket, voltage
stability by means of "VCS", noise depression, excellent
sinus curve and therefore suitable for all charging
devices, closed construction gives a high level of protec-
tion. The PSA generators in conjunction with the ASB-
Startbooster system supply an especially high starting
current for starting electric motors (see ASB).

PVK-Ufanda Vehicle Compact Underbody
A sound-proof capsule for underbody assembly is sup-
plied, that especially stands out because of its compact
form.

PVilIV-N-Panda Vehlcle Module Vertica!
Panda vehicle generator, assembled in module form
with vertically mounted water-cooled pre-silencer and
with integrated, vertically mounted, rear silencer.
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SC - Seawater Goollng
Generator and engine are directly cooled by seawater.
This cooling system is very efficient, as the very cold
seawater can dirctly be used for the cooling of the gen-
erator. However, in warmer river areas this cooling
sytem could lead to faster corrosion.

SacrificialAnode
Metal component with negative electrical potential (alu-
minium, magnesium etc), which is mounted on.

Sound lnsulatlon Capeule 3D
Standard sound-insulation capsule with 3 layered
sound-insulation material, total thickness of the sound
insulation material: 20mm.

\-/ Sound lnsulatlon Gapsule 4DS
Special version for all sound-insulation capsules that
place great demands on the thickness of the sound-
insulation material4 layers, thickness approx. 40 mm.

Sound lnsulatlon Gapsule 6DS
Special version for sound insulation capsules that suf-
fices to meet the greatest demands on the sound-insula-
tion. Sound insulation material, 6 layers, totalthickness
approx.60 mm.

Sound lnsulatlon Capsule GFK
Sound insulation capsule GFK version (reinforced glass-
fibre polyester) hand laminated.

Sound lnsulatlon Capsule MPL
Sound insulation capsule, made from stainless steel,
painted sheet steel or aluminium.

\-/
Sinus Wave
The output wave of an electrical alternating current. An
optimum sinus curve is shown by a smooth wave going
above and below zero. The Panda asynchronous gener-
ators produce a sinus wave with an almost perfect wave
(equates the current drawn from the public electricity
network)

SG - Seawater+oollng
Direct cooling system, by which means the generator
and the motor are cooled direct by seawater. Cooling of
the SK cooling system is essentially more effective,
since colder seawater is used to directly cool the gener-
ator.

of tolerance. The speed is adjusted to the highest point
of tolerance as performance decreases. This enables a
voltage tolerance up to * 3 volts. Even with very high
load alternation, the adjustment time amounts to less
than 1.2 seconds. Voltage peaks are limited to a very
short period. ln the case of VCS, the frequency has a
tolerance ol *.2H2.

W -Watt
Measuring unit for electrical performance. Product of
current and voltage.

Wh -WatUhour
Measuring unit for electrical performance per hour

Whisperprop
Synonym for the Diesel-electric Drive Systems from Fis-
cher Panda. The main components are the AGT Gener-
ator, the PM Electromotor, a motor controller and include
a DC-AC power system (if applicable).
YA
ICEMASTER abbreviation for Yanmar motors.

ZK - Dua! clrculatlon cooling
Cooling system for generator or motor, by which an
internal cooling system (freshwater cooling) is cooled by
an external cooling system (seawater cooling) with the
assistance of a heat exchanger. ln the case of twin cir-
culation cooling, the generator and motor are cooled
with freshwater. The seawater only comes in contact
with the heat exchanger and the exhaust supports. As a
rule, the heat exchanger is made from high quali$ mate-
rial (copper/nickel - CuNilOFe) (see FC).

VCS - Voltage Control System
Regulates the speed of the motor and also the genera-
tor voitage. The speed of the motor is at the lowest point\.,
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Mobile Supersilent Diesel Generatoren

Operation lnstructions for
Generators with lnductive Loads

Reactive Gurrent Compensation and Boost Start for
Electric Motors with a high Starting Current

v

The panda generators have, for several years, been fitted with an electronic voltage

control(VCS), which controlsthe generatorvoltage inthe range upto80% of the nominal
loas with a tolerance of +3volts. The starting current booster ASB has been in series
production since 1g88. Panda generators are superiorin conventional aggregates and

are, of couse, in the position to strrt 
"tt 

normal inductive loads, such as electric motors, air
conditioning system, withoutspecialassistance. Compensation of individual machines
is therefore, as a rule, no longer necessary.

The following tips are useful information since a correct reactive current compensation
always cons]derably improves the efficiency of a system, especially if an optimum
electrical system, from an economical viewpoint, is required.

Starting and operating electric motors
up to 100% of the generator nominal
performance.
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Running the Generator with an inductive toad

(Reactive current compensation/phase correction)

ATTENTIONT Before carrying out these measures,
read the safety lnstructiois in the fr"nOU""f -'

Arecative currentoccurs, which hasan effecton theeffectiveness
of the whole system, if an AC electrical circuit (Generator or
Land current) is connected to an electric motor or another
inductive load (i.e. Transformator etc.)
These changes are always disdvantageous, since the reactive
current places stress on the conductor in the same way as
"active cunent'. The effect, by the awy, can be correctei by
adding capacitors.
A kompensated circuit is aldwys more effective than a circuit
burdened by reactive current. This is the case, in respect of
public electricity circuits. For this reason factories are, as a rule,
obliged to improve the effecttiveness of their plants by means
of automatic reactive current compensation.
ln the case of a very small circuit, for example, a generator, it is
advisable to use reactive current compensation, if the total
stress with inductive load is greater than 30 to 40% of thegenerator nominal lload.

Reactive current compensation by means of an Automatic-
Start-Booster(ASB):

An autiomatic reactive current compensation has been builtinto most Panda generators in series, from 199g, which
operates independenfly, when starting the electric motor, if the
set voltage is exceeded, beacuse of the high starting currentduring starting. The panda generator in comparison to
conventional asynchronous generators supplies an essentially
higher starting current.

Automatic Voltage Regulation VCS :

The voltage regulator VCS enables an enormous increase iof
the starting current, in addition to the ASB-control, by which the
reactive current in peak load range is compensated, since the
output voltage of the generator is always within the range of the
nominalvoltage (23'l Volt/S0 Hz circuitor 120 VolU60 Hicircuit).
"A drop in voltage" is avoided immediately by means of the
intelligent VCS. Even the speed of the motor is increased, in
order to be able to meet the peak starting current.
The generator voltage is maintained at the set level in the range
up to 80 % of the nominal load.
The gradual reduction of the voltage by switching on the electric
motors is not possible in the case of a panda generator.

Explanation regarding reative current compensation:

However, if an inductive load (i.e. an electric motor,a
transformator or a desired device, which contains a coil) is tobe connected, an opposition of phases is effected by the
reactive current, as explained above, between the current and
the voltage curve, by which the efficiency level (power factor or
Cos phi) of the system (consisting of the generator and motor)is modifled. The reactive cuirrent, in addition, produces an
opposition of phases. The reactive capacity, which arises from
this cannot be used. The reactive capacity must be deducted
from the generator nominal capacity.

The Formula is:

Active perfmane = ",/appaBnt perfma@

v

This is not a special feature of the panda-Generator, every
electrical system has this, household, factory etc., for example,
must also be considered.

A correctly reactive current compensation improves the
efficiency of the system

ln thje case of a small "power plant", such as an AC panda
Generator, an improvement to the system efficiency of 2 Oo/o c?n
be enormously advantageous.
This results in a compensation ofthecircuit inductive electrical
consumers and the interaction with the generatoris decidedly
improved.
The compensation even for the Electric motor is itelf

Following must be considered, in spite of reactive
current compensation.
The performance details kW for the Panda generator have been
stated, with the provision, that the generator carries an "Ohm
burdent" (i.e. Heating elements, hot plate, Boiler etc.) are
connected, which does cause an opposition of cunents. The
performance factor in this case is 1.0, and a loss of reactive
current does not occur. The active performance is therefore
the same as the Generator-Nomina! performance.

improved. The source of energy
is of no consequence (Land
current, generators or inverter).
Somtimes you hear (even from
so-called "experts"), that the
installation of capacitors to an
electric motorwould damage the
motorforthe purpose of reactive
current compensation. That, Diagraml:Various capacitots
however, is a false conclusion, tor compensating the inductive
which can only be exptaine dby a 'oad
lack of knowledge.
The efficiency of a generator, or, a pubticAC circuitand Motor
performance are always improved by reactive current
compensation.
The Panda asynchronous generator is more effective than a
conventional generator (especially as a synchronous genera-
tor), since the inductive direct reactive current influences the
excitation of the generator, if the circuit is well compensated.
The effectiveness produced by the Panda generator, in con-
junction with a well compensated circuit, can scarcely be
achieved by any other type of generator.
The compensation, for example, means that electric motors
can be started with a performance of up to 807o of the nominal
capacity of the generator.

**
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Compensation of 1 phase AC consumers
Capacitor values can be taken from the appended table' lf a
certain capacitor of the correct size is not available, then several
capacitors can be connected in parallel; The values increase
(C = C1 + C2 + C3 ...)Capacitors can be contained in a centrally
mounted "capacitor adaptor box". Boxes of various sizes can be

Compensation for Aggregates with (VCS)
Voltage Control System

As is the case with allgenerators fitted with VCS voltage control
system, the drop in voltage can be reset by VCS. The drop in
voltage caused by inductive consumers can be immediately
determined.

ordered from lcemaster for this purpose. ln this case the wires
must be laid to the consumer. Generally it can be assumed that,
especially in the case of a one phase AC consumer, a single
capacitor can be attached to the motor.

For this reason the plug must be removed when testing, so that
the control does not function temporarily.

Diagram 2: Example for the compensation of several l-phase motors direct to the motor

Diagram 3: Example of an insulation with central capacitor box with wires leading to the motor

CmEtisto400V
3 pha*s!6tern 1) CfrEEtq

2) ACCmtrolBox
3) MainDistributorB@rd
4) Coneffi

lf several motors have been
connected to a system, then each
motor should be individuallY
compensated.

The capacitor is connected
directly to the motor, this being
the only connection when the
engine is switched on.

This directconnection can onlY
be produced, if the switch (or if
necessary the motor relaY) have
been so designed to transmit
high powerfrom the condenser
for a short period (if nec use a
relay/contactor).

tr
L]
0
n

h ll1 M1 l{1

The capacitors for several
motors can be contained
in a central box. ln this
case, the electric wires
for each caPacitor must
be individually laid from
the capacitorto the motor.

The capacitor must be
switched by means of a
relay, if the motor switch
is not suitable for
transmitting caPacitor
output.

Compensation of single
motors is not necessary
for motors uP to 2KW
nominal performance,
albeit the generator is onlY
a Panda 4500 and the
capacity is totally exhau-
sted.

4) Cdsffi
5) Capacittr
6) Exto(ElcapacittrBox
7) Swncfi(On/Ofr)
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Diagram 4: Capacitors in parallel to increase the capacity

Compensation of 3 phase rotary current taken from the diagram betow

Several capaci-tors can be
connected in par-
allel, as shown in
diagram 4, if a ca-
pacitor of the
correct size is
available. The
capacitance of the
capacitors is in-
creased.
This means that,
with 5 capacitors
for each 20pF, it is
just as easy to
achieve 100pF,
with one 100pF
capacitor.

centrally
incorporates all
capacitors. The
group of capaci-
tors must be con-
nected to the re-
spective motor by
means of wires
(3 core).

The contactor
must be modi-
fied, if the motor
starting contactor
is too weak to
actuate the capa-
citors.

3 capacitors of the same size are required to compensate arotary current motor, which must be tuned according to thesize of the motor. The values are also listed in the table
appended to this information sheet. The capacitors for rotary
motors must be connected in a triangle. Further details can be

Diagram 5 shows the compensation of several rotary motors
on a circuit. The capacitors are respectively connected to the
motor and are actuated when the motor is switched on. An
additional external capacitor box can be used, if it is not
possible to attach the capacitors direct to the motor, which

-

!

f1 D
ND

1) Generator
2) AC-Control Box
3) Main Distributor Board
4) Electro engine
5) Capacitors

Diagram 5: Compensation of 3 phase rotary cunent

(
I
3

II

Several capacitors can be connected together in
groups if individual capacitors of the right size are not
available to compensate rotary current.

The adjacent diagram shows this:

I
3

3 x 3 capacitors, each 40pF are connected, giving a total
of 3 x 120pF.

Diagram 6
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The compensation of electric motors, in the case of a Panda
generator, is not necessary, because of VCS control with
ASB booster (in series from early 1998). This is not neces-
sary as a rule, if the individual stress does not exceed 40%
of the generator nominal load orthe sum of all electric motors
does not exceedTSo/o of the generator nominal capacity.

The engines (airconditioning units etc.) will also startwithout
compensation and the voltage will be regulated to a constant
point.

The effectiveness of the system, however, is continually
improved through compensation.

Die Kompensation kann sehr einfach durch das AnschlieRen
von Kondensatoren, die bei ICEMASTER bezogen werden
kdnnen, durchgef0hrt werden. Die Kondensatoren werden am
besten direkt an den Verbraucher angeschlossen. Sie m0s-
sen zwischen dem Motorschalter und dem Motor installiert
sein. Sie sind dann automatisch eingeschaltet, wenn der
betreffende Motor eingeschaltet wird. Dies gilt sowohl fUr 1-
Phasen-Wechselstromverbraucher als auch fOr 3-Phasen-
Drehstromverbraucher.

ATTENTIONI

The reactive current must be correctly compensated. Over
compensation can destroythe generator(oreven the motor)
in a very short period of time.

Higher starting current for electric motors

Very powerful starting current can be produced by the Panda
asynchronous generator for powerful electric motors. lt is even
possible to start electric motors with up to 100% of the nominal
capacity. The generator design and cos.phi should be
considered when make calculations. lf the cos phi amounts to
0.8, only 80% of the generator capacity for driving electric
motors is available. This means that the actual effective
capacity of the generator with inductive load is only 80% of the
nominal load and accordingly only if electric motors run at this
consumption rate. Gompensation improves this situation.

High starting current for air conditioning systems

lf the air conditioning systems are to be switched on and off for
short periods by means of the thermostat, i.e. before the
pressure in the cooling system is compensated, a considerably
more powerful starting current than usual is produced. (Air
cooling systems should principally be switched on again after
a period of at least 60 seconds). Problems always occur if
several air-conditioning are switched on in quick succession.
For this reason a time lag relay from specialist shops are
available for air conditioning systems from trade sources.
An ideally compensated system can increase the starting
current in such difficult cases, thereby minimizing the problem.

VoltageControl

A voltage control should always be integrated in the electrical
circuit to prevent damage to motors and other consumers
because of overloading or insufficient current, so that the circuit
in the case of ovedoading or insufficient current is switched off
or it is brought to the attention of the user by means of an alarm.
Regards must always be given to voltage fluctuations. This, for

example, can occur when there is a lack of fuel or other engine
problems.

Switching off non essential consumers when the generator
is overloaded.

This is very rarely used, but can protect the complete circuit with
little effort. lf the running voltage drops (i.e. when the generator
is overloaded, it is possible in one or two stages to switch off
"non essential consumers" by means of a load discharge relay.
"Non essential" consumers can be chosen, so that a temporary
disconnection does not make a difference. This, for example,
could be the battery charging devices, heating devices, hot
water boilers or individual air conditioning systems at the lower
level or could even be a desalination unit.
Usually the total circuit collapses, if a generator is run close to
the limit and additionally an oven or a micro wave oven is
switched on. Temporary disconnection of parts of the circuit is
essentially an intelligent solution. The temporary disconnection
is maintained until the oven is switched back to a lower rate or
switched off.

Boosting the starting current by means of a Start
Booster

It is possible that the generator, in spite of compensation, does
not start an electric motor, because the starting current is too
powerful. The starting current is normally 4 to 6 times that of the
motor nominal current, but can, in certain circumstances, reach
20 times this level. Electric motors with especially high current
pick up on starting, i.e fans, compressors for diving systems or
compressors for refrigeration and air-conditioning systems. ln
thas case an additional measure, a so'called "start booster"
is necessary.

The required starting current can be temporarily increased
for a short period.

The start booster is connected direct to the 3 phase side ofthe
Panda generator. lt can be used for any type of motor, as long
as several motors with a high starting current are part of the
electrical circuit.

BEWAREI

The start booster may only be connected for a short period
to the generator circuit.

Damage can be caused to the generator within a short period,
if a generator booster switch is used, before a high inductive
load is phased up. The compensation phase" may only be
connected in a manner, which will only place stress on the
generator, if a motor is running at the same time.
The start booster can be installed as per diagram 8. ln this case
the booster is switched on by means of a manual switch for the
short period when the motor is started.
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1) 1 phase electric motor
2) Compensation capacitors
3) Main Distributor Board (2201110V)
4) Generator

5) AC-Control box
6) Additional start booster box
7) Switch for Booster Box
8) Main distributor board (380V)

tr
o

ND
trtr

Diagram 7: lnstallation of the booster box with manual switch to assist starting (start booster) when starting electric
motors with a high starting current.

Diagram 8: lnstallation of the booster box with automatic switch fo assist starting (start booster) when starting
electric motors with a high starling current.

v

tr
tr
D

1

Mp

1) Generator
2) 1-phas. connection hose (2201110V)
3) 1-phas. connection hose to main
4) 3-phas. conneclion hose
5) 3-phas. main distributor board
6) Motor protection

7) Electric motor (380V)
8) AC-Control box
9) Protection switch for start booster
'10) Start boosler
1'l ) Time relay
12)Switch (On/Off) for start booster

13) Time lay relay
14) Standard Motor compensation

(Capacitors)
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Diagram 9: Opened "Booster Box" with contactor, capacitors
and annecting plate

ln order to be certain that the start booster can be connected to
the circuit whilst the motor is being started, should the booster
box to be used for this purpose be provided with a key, this
means the key automatically returns to the original position
after it has been released. This connection, however, is only
possible if the motor is manually started. This is the case with
large diving compressors, fans etc. The starting booster is only
used to assist starting. Once the motor is started the aggregate
continues to run with normal compensation.

Start booster with automatic connection

Diagram 9 shows how the start booster is automatically
connected by means of a relay. ln this case, a time switch, in
combination with the drive contactor of the appropriate motor,
is connected, which switches on the start booster for a fixed
period of time (as a rule 3 to 5 secs suffices), in order to produce
the necessary increased capacity during the starting phase.

Further starting assistance for electric motors with
heavy starting loads

Normally only 3 phase 2KW electric motors are suitable. One
of the greatest advantages of the Panda generators is a DVS-
System (Dual Voltage System), which is a genuine 3 phase
generator combined additionally with a fully adequate AC
generator that produces the total nominal performance on the
one phase side. Three phase generators are more simply
constructed, are more reliable, but also more effective and
especially powerful when starting. lt is therefore absolutely
important when choosing accessories to ensure that 3 phase
motors are used. This is also the case for performance classes
greater than 750 watts.

A Hartley oscillator circuit must be used for starting should the
generator, as a single consumer, produce a greater capacity
than 40%. This makes it easier to start the engine. But even the
"basic compensation" is effective in conjunction with the Hartley
oscillator circuit, which is connected direct to the motor.
Additionally a 'start boostef should be used if it is necessary,
but this depends upon the size of the motor.

ElectronicAssistance

Electronic Starting Booster are absolutely necessary if
extremely large electric motors are used (under certain
circumstances this can achieve the full nominal capacity of the
generator). By means of the frequency conformer the 3 phase
motor can be gently rewed up to a set speed (see the installation
diagram on page 11). The frequency conformer also has the
advantage that the 3 phase motor can be set at any desired

speed and therefore serves a greater range of speeds, which
would normally not be possible with the set frequency of 50H2.
The starting cunent is only increased slightly during the total
starting phase. ICEMASTER is only too willing to advise you on
the choice available and deliver such machines accordingly.

Which Starting Currents can be achieved with the
Panda Generator

ln many cases, even without an inverter, up to 100% of the
generator nominal performance can be met by the use of
inductive consumers if the appropriate electric motor is correctly
tuned and the load is spread across several consumers. The
inductive consumers can even be switched on and off as
desired. The generator voltage, within a very slight tolerance,
remains stable.

How can the correct capacitor size be determined?

The simplest method is to test all consumers in sequence.
This must be done in stages, i.e the one phase AC consumer
and the 3 phase consumer must be tested in sequence.

a) Determining the size of the capacitors in the case of one
phase AC motors

lf a normal circuit with sockets is installed, it is possible that the
capacitors are initially provisionally connected parallel to the
motor by means of a plug. A socket should be chosen that is
easily accessible. The Panda generator VCS (voltage control
system) must be temporarily switched on. A capacitor, which
has previously been tuned according to the size of the engine,
as per the table supplied by ICEMASTER, is plugged into the
circuit (which must be connected to the capacitor).
The voltage will increase after the capacitor has been plugged
into the socket.
The voltage will have sunk below the pre-start value (230 volts).
This depends on the size of the electrical motor and make a
difference of 20 volts. By plugging in the capacitor, the voltage
should reach approx. two thirds of the output. lf this is not
achievable with the chosen capacitor, a somewhat larger
capacitor can be chosen. The capacitor should be just large
enough for the voltage to be slightly below the idling speed
originally set. When testing the motor, the VCS should be
disconnected (remove the plug from the servo motor) (over
compensation must be avoided!).

ATTENTIONI
After removing the capacitors, the contacts have a high voltage.
It is essential that you do not touch the contacts with your bare
hands!
The capacitors must be discharged by short-circuiting before
they are touched!
Continue in the same manner. All motors are switched on in
series and a suitable capacitor tested and entered in the table.
lf all inductive consumers are to be tested individually, the
consumers should also be connected in groups when testing.
The corresponding capacitor capacity in sum with the connected
motors, as appropiate.
The generator voltage, including capacitors, may not exceed
the permitted highest limit.

v
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b) Determining the capacitors for the 3 phase side

It is possible to use an insulating screw joint in orderto carry
out a test (when testing VCS, make a connection to the servo
motor), since a normal multi-purpose plug with a triple
contact is not available. The motors are switched on, in
series, in the same manner as previously described, and
the appropriate group of capacitors are determined by the
size of the motor.

Starting the Capacitors in separate Capacitor Boxes

Casings are available from lcemaster for both the AC and DC
sides, which can take capacitors, if it is not possible to install
them in the motor. ln this case, the casing can be screwed on
in a protected place and the capacitor connection is made to the
motor by means of a cable.

Determine the correct capacitors
by testing. The capacitors can be
plugged into any desired circuit
socket.

Attentionl

A capacitor may never be
plugged into a circuit socket, if
an electric motor of the appro-
priate size is switched on.

1) Generator
2) AC-Control Box
3) Electro engine

4) 220Vl110V socket
5) Capacitors

The consequence of over-com-
pensation can very quickly lead
to a generator breakdown.

Diogrom l0

pF

lrF

20 pF

pF

Diogrom I I

One or several capacitors can be plugged into the circuit at ny desired place,
in order to determine the size of the capacitors.

The values are added together. The capacity suff,ces when the voltage reaches
the desired level by means of the appropriate motor. The capacitors should then
be connected dhectly to the motor.

Diagram 12: Various capacitors with plug to test the
required capacity.
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Values for the choice of capacitors to compensate electric motors

v Experimental values for Marine air conditioning units. Obtained from Lun Air Marine Air Conditioning lJnits

Nominal Capacity
1 phase AG current 3 phase DC current

Nominal Current Capacitors
lf

Nominal Gurrent
400 v

Capacitors
lf230 V 115 V

500 Watt 2,2 A 4,4 A 30 0,8 A 3x5 pF
1000 Watt 4,4 A 8,8 A 60 1,5 A 3x10 pF
1500 Watt 6,6 A 12,2 A 90 2,2 A 3x15 pF
2000 Watt 8,8 A 17,6 A 120 3,0 A 3x20 pF
2500 Watt 10,8 A 21,6 A 1s0 3,8 A 3x25 UF
3000 Watt 13,2 A 26,4 A 180 4,5 A 3x30 pF
4000 Watt 17,6 A 35,2 A 240 6,0 A 3x40 pF
5000 Watt 22,0 A 44,0 A 7,6 A 3x50 pF
6000 Watt 26,4 A 25,8 A 9,1 A 3x60 pF
7000 Watl 30,4 A 60,8 A 10,6 A 3x70 uF
8000 Watt 44,0 A 88,0 A 15,2 A 3x90 yF

BTU Engine Capacity,
aDorox.

Stromaufnahme
5O Hz22OY

Stromaufnahme
60 Hz 110 V

Kondensatoren
Kaoazitdt

6.000
9.000
12.000
16.000
24.000

800 Watt
1.200 Watt
1.400 Watt
1.600 Watt
2.600 Watt

3,5 A
5,2 A
6,2 A
7,0 A
10,4 A

7,0 A
'10,4 A
12,0 A
14,2 A

40-50pF
60-80yF

80 - 100 pF
120 - 140 yF
160 - 200 pF

An additional capacitor should never be switched on, if the
generator is running without load. This can cause the
generator to break down, by melting down the windings.

Additional capacitors are just as critical if only the ohm load is
turned on. ln this case, the generator temperature must be
controlled.

The generator can break down in each case, if higher capacity
loads are unnecessarily used (This is the only possibility of
causing damage to the generator).
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List of the most important hints for the compensation of inductive consumers

1) Electricmotorscanbecompensatedbyaddingacapa- 13) Thethree-phaseconnectionsLl,L2andL3shouldonly
citor. This is applicable for every single motor. be used for the 3-phase part.

2l To compensate single phase AC motors the capacitor
is connected parallel to the motor on the net supply
side (after on/off switch).

3) To compensate 3-phase motors the capacitors must be
connected in "triangle". They are connected directlyto
the motor as well.

4) At increased starting cunent an additional "start booster
system" (starting current boosting) has to be installed.
This occurs on the three phase side of the generator and
is connected directlyto the generator. Thusthis starting
cunent boost can be used for every consumerwhich is
installed in the system.

5) The start booster may only be connected to the genera
tor supplyfor a shorttime to assist in starting. Because
of this it only should be switched on by use of a push
bufton which has to be pressed as long as required to
switch on the additionalcapacitors. lf the motor is to be
automatically started, the start booster can be co-
ordinated with the motor by means of a time delay relay.

6) Capacitors for the compensation may only be connec-
ted directly to the consumers. They may not be
switched on if the generator is not connected with the
respective consumers.

n lf additional capacitors are conntected to the
generator and no loads are switched on at the
same time, this can cause the generator to be
damaged (destruction of the winding).

8) The compensation of the motors has to be canied out
such a way that the permitted maximum voltage of the
generator is exceeded in any combination. Therefore
after installation a test operation (with voltage control
system) hasto be carried outforeach singleconsumer
and collectively.

9) To protect the motors and other consumers a voltage
control system which signalizes alarm at excess voltage
and undervoltage orwhich switches off the consumers
should be planned in the electric board supply.

10) lf the generator performance is insufficient, the power
supply should be installed in such a waythat unimportant
consumers are switched off automatically, if the maxi-
mum performance is reached.

11) 3-phase motors should be used wherever possible, if
electric motors are used. This is applicable to motors
with a relatively smal I performance absorption, as well.

12) The Panda generator is normally supplied with the
"Dual Voltage System (DVS)". Therefore only the
additional connection determined for the 3-phase AC
current supply should be used.

The phases L1, L2 and L3 supply a voltage of approx.
230 volts on the neutralconductor, this single phase
can, however, notbe loaded bythe nominalperformance
ofthe genertor(max. 50%) and causes one-sided tothe
generator.

14) ln the main, all Panda generators, starting with 8000,
are fifted with a VCS (electronic voltage control). As
from 1998, an automatic start booster (ASB) will be
installed.

1q Algenerators with this fifting are in a position to
start inductive consumers with an individual per-
formance of 2 to 3KVll, as long as this does not
exceed 40Yo of the nominal performance of the
generator.

1 6) lt is therefore no longer necessary to compensate small
airconditioning units and otherconsumers individually.
lf an individual electric motor reaches 40% of the gene-
rator performance, this motorshould be compensated
inadvance.

17) ln this case of electric motors with an especially high
starting current, an automatic booster switch (ASB) is
integrated from 1998 as standard, and it is necessary
in certain circumstances forthe boosterswitch to con-
form to the size of the motor. The manufacturer's advice
must be obtained in this case.

18) lf you have an electric motorwith a large capacity in your
consumernetworkand this motorcannot be started by
means of a Panda generator, you are requested to
contact your supplier or the manufacturer. As a rule, it
is always possible to start the motor by additional
measures.

19) Marine-Air conditioning units
All Panda generators with integrated VCS and ASB are
in a position to start air conditioning systems without
compensation, since individual marine air conditioning
units seldom exceed a nominal capacity exceeding
2kW. Almost the full nominal capacity of the generator
can be exploited by using severalair-conditioning units
started in series.
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Speed Control or Start Boost for 3 Phase Motors with the assistance of a Frequency Conformer

Modern frequency conformers offer the users of 3 phase motors a series of advantages. lt is especially simple to control the speedof 3 phase motors almost at will. For example the control of a bow thruster. With the assistance of a control lever, which controlsthe 3 phase motor and allows fine tuning. "Programming" of the frequency conformer by means of individual parameters ispossible, as well as automatic mode. The running state of almost all 3 phase motors is maintained and life expectancy improved.
Starting curent, which is very high in the case of normal electric motors is very high, is balanced out by the frequencyconformer,
so that the booster switch can normally be discarded.

ICEMASTER deliver various frequency conformers, as well as the appropriate accessories on request, in almost all performance
classes.

1) Generator
2) Circuit distribution 220V I 110V
3) AC-Control Box
4) Frequency converter
5) Contol unit (i.e. joystick)
6) 380V rotary motor

Diagram 13: lnstallation diagram for 3 phase motor with Frequency Conformer

\-
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