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     Panda Mobile Power
Technical Information

Fischer Panda HP1 winding System

This documentation contains a few instructions that only special trained technicians are  allowed to carry out. In case of doubts, please ask skilled  person for help. 

Note, that sufficient illumination and right tools will help you to avoid accidents!

Basics of the Fischer Panda HP1 winding systems
Every winding system consists of a main coil and a exitation coil, that is 90° turned to the main coil. The two coiles are linked together and with the external capacitors, when the generator is running, an oscillating circuit  generates the output voltage. 

The alternator is self- exitating. When you start up the generator, the turning residual magnetic field in the rotor induces an AC- current in the windings.

The 60 Hz versions have 2 winding systems, that you have to connect in parallel for 120V output and you have to connect it in series for 240V.

You can differ the windings easily by the tags and the cable colors.

	
	Main winding (s)
	Exitation winding(s)

	HP1 230V 50Hz
	H1,H2 (H,L)
	Z1, Z2 (Z,L)

	HP1 120V 60Hz
	H11, H12 and H21, H22
	Z11,Z12 and Z21,Z22


The connection cables of each winding also have different colours. For example the main winding has black cables and the exitation winding has got blue cables. The main winding cables have also always a larger diameter. Another way to identify the windings is by measering the resistance. The main winding has always a lower resistance.

The table in the appendix  informs you about the exact value for the resistances. Please note! Measuring low resistors requires special tools. Maybe you won´t get the same reading with your meter, then you have to put your readings in relation.

Possible Faults

	Voltage and frequency ok with no load, but drops with load 
	Fuel problem

or 

Actuator does not work
	Check filters and fuel 

Check actuator and VCS output 

(not for generators without VCS)



	Voltage ok, but frequency> 50/60Hz without load,

voltage bad and frequency >> 50/60Hz  with full load 


	Capacitors bad


	Check capacitors and connections



	No output
	Heavy AC- load switched on

or 

Moisture in AC- Control box or teminal connection box

Capacitors are totally bad

or

Short circuit in AC-box, capacitor

or 

Lost magnetism in stator

or

Short circuit on winding

or 

Winding shorted to ground


	Disconnect all the load.

Dry and clean these components. 

Spray with WD40.

Check capacitors and capacitor connections.

Check AC-box

Follow the enclosed instructions 




When there is no output at all, please follow the enclosed instructions.

Checking the winding
1. Measure the residual voltage

The residual voltage is generated in the winding by an residual magnetism in the stator.

1.1 Disconnect all the capacitor- or AC-box connections in the alternator connection box. 

1.2 Disconnect the Neutral- Ground link in the alternator connection box.

1.3 Switch your meter in an AC- voltage range of 10V.

1.4 Run the generator. Ensure your meter has the right settings for AC voltage measuring.

1.5 Measure the residual voltage on the H and Z winding(s), during the generator is running.

1.6 Compare your readings with the values in the appendix.


When your readings do not comply with these values, at least the relation should be the same. 

1.7 When your are getting readings in the  AC mV- range, this may be caused by humidty. 


Take of all the cables from the terminal bolts, run the generator and measure again.     


When you are not getting any reading, this maybe because of lost residual magnetism. 



2. How to reactivate the residual magnetism.

This magnetism is nescessary to generated oscillating circuit in the winding. It may be lost, due to shorting the output or a long time without using the generator.

· Wire a 2-pole cable from the battery to the alternator connection box. Connect the minus (-) of the battery to the grounded neutral of the winding. 

· Flash with the plus (+) battery cable the Hot of the winding for about 2 seconds. During this time a current of 40 to 120 Amps might be drawn. Be careful! Do not burn your skin. Do not short circuit the battery. At older models and P4 there is no battery isolation relay. In this case via the housing and Neutral- Ground- connection the minus (-) of the battery is already connected to the Neutral.    

After flashing the winding, separate the battery cables and start the generator again. Check the residual voltage. When you are not getting any suitable reading for the residual voltage, there should be any fault on the windings.
3. Checking windings.

· Disconnect all the cables from the terminals in the AC-connection box.

· Remove the Neutral- Ground connection. 

· Take all the winding connection cables from the terminal bolts.

· Switch your meter in resistance range. When 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. In 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. 

When the winding is shorted to ground, maybe you are not able to measure this, 

because the voltage of your meter is a few volts. In this case to get a save reading, 

use a MEGA-meter with a high test voltage  

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

Notice your readings in the table

	Resistance between H1 and H2
	Resistance between Z1 an Z2
	Resistance between H1 and  Z1
	Resistance between Z1 and housing

	
	
	
	

	Resistance between Z2 and housing
	Resistance  between H1 and housing
	Resistance between H2 and housing
	

	
	
	
	


Controlling the winding temperature      

The winding temperature is controlled by 2 independend switches. Since 1998 there is one more switch. That we don´t use, it is for spare. Furthermore,  with a NTC- resistor you can measure the winding temperature. A table in the appendix informs you, which resistance belongs to the temperature in the winding.  

Changing alternator bearings

It is recommended to change these bearings every 3000h, although the lifetime of the bearing is much higher. For this job, take apart the bearing housing and use a special bearing puller for the remove of the bearing. 

Removing the watercooled alternator
Depending of the size of the unit, it might be recommendable to use a lifting device for the save moving of the heavy parts. 

· take apart all the bolts of the flange 

· loosen alternator feed, the pulley, water pump, air filter housing and bearing housing. 

· Disconnect the alternator connections and the plugs of the temperature switches.

·  Give a hard strike with a 2kg nylon hammer or a normal hammer and a piece of wood between on the rotor shaft to remove the stator from the flange mount.  

Mounting a new alternator 

The follow of the steps is in opposite to dismounting. 

· Replace always the bearing 

· Do not damage the winding heads. 

· Tighten the bolts with the recommended torque.  

Connecting the winding 

When the tags of connection cables are lost or are unreadable,  you have to carry out a special test. 

Please note! This test should be carried out in every case to ensure proper function. Otherwise there might be high power loss in the winding and this will finally 

damage the alternator bearing.

· Fix the winding connection cables according to the shematic and the tags on the wires.

· Connect the AC-control box and disconnect the actuator plug.

· Note! In case you have a 60Hz generator, separate the 2  main windings

· Turn the actuator manually to minimum speed.    

· Run the generator.  Be careful with the V-belt!

· Adjust the speed of the unit, so the output voltage is 230V resp. 120V.

It is necsessary, that  all the capacitors are ok, and te booster is blocked  

· Measure the voltage of the exitation winding and the frequency.

· Connect the AC- controlbox and run the generator. Be careful ! Avoid electrical hazards and short circuits. Now you have to find at the exitation winding about 400V and at the main winding 230V e. g. 120V.   

	Winding Type


	HP1 50Hz
	HP1 60Hz

	Right Winding voltage


	368-372V
	Voltages of both exitation windings Z1 an Z2 very similar

	Wrong winding voltage


	385-405V


	More than 4 volts difference between exitation windings Z1and Z2

	Right frequency


	48,8-49,5 Hz
	57,8-58,6Hz



	Wrong frequency


	50 Hz or more
	59,5-60 Hz


· Compare your readings with the values in the table.

· Maybe you have to turn the exitaion winding winding. 

· Check again

For 60Hz units.

When you have a 60Hz system you will have to check both winding systems.

Adjust the actuator, so the voltage on the main winding is 120V. Both systems have to be seperated.

Attention: Electrical capacitors store energy. This might be up to 600V DC. Discharge capacitors by shorting them with an insulated wire or a resistor of 100kOhm. When capacitors are connected to the winding, they are always discharged.

Table: R=f( for NTC resistor S891

	Temperature/ °C
	Resistance/ KOhm
	Temperature/ °C
	Resistance/ KOhm

	15
	162
	110
	3,6

	20
	127
	115
	3

	25
	100
	120
	2,6

	30
	78
	125
	2,23

	35
	62
	130
	1,91

	40
	50
	135
	1,65

	50
	33
	140
	1,43

	60
	21,5
	145
	1,24

	70
	14,6
	150
	1,08

	80
	10,0
	155
	0,94

	90
	7
	160
	0,82


	Generator type
	Main winding H

Excitation

winding Z
	Resistance

R/
	Inductivity L/mH
	Residual Voltage AC without  capacitors

U/V AC

	P04 HP1 230V/50Hz
	H1/H2
	0,44
	3,9
	4,25

	
	Z1/Z2
	1,40
	7,2
	6,65

	P04 HP1 110V/60Hz
	H1.1/H1.2- H2.1/H2.2
	0,37
	1,23
	1,85

	
	Z1.1/Z1.2-

Z2.1/Z2.2
	0,9
	3,8
	5,0

	P6000/8000 HP1 230V/50Hz
	H1/H2
	0,29
	2,97
	4,2

	
	Z1/Z2
	0,40
	5,81
	9,1

	P8 mini HP1 110V/60Hz
	H1.1/H1.2- H2.1/H2.2
	0,21
	0,63
	1,9

	
	Z1.1/Z1.2-

Z2.1/Z2.2
	1,05
	5,42
	5,4

	P12000 HP1 230V/50 Hz
	H1/H2
	0,29
	2,38
	2,0

	
	Z1/Z2
	0,55
	4,58
	10,3

	P12 mini HP1

110V/60Hz
	H1.1/H1.2- H2.1/H2.2
	0,21
	0,46
	2,1

	
	Z1.1/Z1.2-

Z2.1/Z2.2
	0,8
	4,19
	8,5

	P14000 HP1 230V/50Hz
	H1/H2
	0,27
	1,89
	2,0

	
	Z1/Z2
	0,43
	3,43
	11,2

	P14NE HP1 110V /60Hz
	H1.1/H1.2- H2.1/H2.2
	0,12
	0,21
	2,2

	
	Z1.1/Z1.2-

Z2.1/Z2.2
	0,55
	1,96
	8,2

	P18NE HP1 230V /50Hz
	H1/H2
	0,15
	1,38
	4,7

	
	Z1/Z2
	0,2
	2,34
	9,2

	P18NE HP1 110V /60Hz


	H1.1/H1.2- H2.1/H2.2
	0,21
	1,82
	4,5

	
	Z1.1/Z1.2-

Z2.1/Z2.2
	0,33
	3,07
	9,1

	P21 HP1 230V

/50Hz
	H1/H2
	0,14
	0,91
	6

	
	Z1/Z2
	0,28
	1,83
	10,5

	P21 HP1 110V

60Hz
	H1.1/H1.2- H2.1/H2.2
	0,14
	0,18
	2,2

	
	Z1.1/Z1.2-

Z2.1/Z2.2
	0,28
	1,42
	8,3

	P26 HP1 230V/50Hz
	H1/H2
	0,15
	0,66
	6,1

	
	Z1/Z2
	0,25
	1,28
	11

	P26 HP1 110V/

60Hz
	H1.1/H1.2- H2.1/H2.2
	0,11
	0,12
	4

	
	Z1.1/Z1.2-

Z2.1/Z2.2
	0,23
	1,28
	10,5

	P30 HP1 230V/50Hz
	H1/H2
	0,14
	0,68
	6,3

	
	Z1/Z2
	0,19
	1,29
	11

	P30 HP1 110V60Hz
	H1.1/H1.2- H2.1/H2.2
	0,03
	0,11
	4,1

	
	Z1.1/Z1.2-

Z2.1/Z2.2
	0,26
	1,14
	11








