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1 Installation declaration (for an incomplete machine)
Installation declaration
(Directive 2006/42/EC, Appendix Il B)

The manufacturer: Huegli Tech Murgenthalstrasse 30 4900 Langenthal Switzerland

hereby declares that the incomplete machinery:
General description: InGovern Series

complies with the basic health and safety requirements of machinery directive 2006/42/EC Appendix I.
The special technical documents in compliance with Appendix VIl part B have been produced.

The incomplete machine corresponds with the following other EC directives:
Low tension directive 2006/95/EC

The following harmonised norms were applied:
EN ISO 12100-1; EN ISO 12100-2; EN ISO 14121-1;

Authorised representative for creation of the technical documents:
M. Gutierrez Murgenthalstrasse 30 4900 Langenthal

The special technical documents are transmitted in electronic form as required by individual state offices.

Operating the incomplete machine is not permitted until the incomplete machine is built into a ma-
chine that conforms to the provisions of the machinery directive and an EC conformity declaration
in compliance with Appendix Il A is provided.

Langenthal 01.05.2015 Huegli Tech AG,
Dr. Marcos Gutierrez Huegli, Daniel
Technical Manager President

Gas Systems
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2 General

2.1 Introduction

The InGovern Series electronic engine speed governor consist of models suitable for both diesel and gas
engines. Its digital processing capability not only provides flexibility in configuration but also allows CAN
J1939 data exchange with many modern controllers. The unit will internally convert the signal from a
standard inductive flywheel pick-up to an RPM value, display it on the 4-digit LED display and send it as a
standard J1939 value to a connected controller.

The unit’s desired speed can also be set by standard J1939 SpeedUp/SpeedDown commands over the
CAN Bus connection as well as by a conventional 0-10V synchronizing and load sharing signal input. This
J1939 integration simplifies the wiring thus saving installation time and also allows implementation of more
sophisticated controller features.

InGovern smart speed controllers are fully potted for sealing and vibration resistance and suitable for
mounting on or close to a running engine. They provide precise (<0.25%) isochronous rotational speed
control.

The unit is supplied pre-configured and once the number of flywheel teeth is input (1 x press of [Fn] button
then [+] or [-] until the correct value is displayed) then the engine will run. All parameters are stored in non-
volatile memory.

Fine tuning of the main PID loop and other common features can be done using the same 3 buttons on the
front panel. The supplied PC software (which connects via a standard USB cable — no dongle required)
provides an overview of all settings, allows user-friendly PID adjustment on a running engine and allows
access to secondary parameters including a second PID loop. The final configuration can be saved and
downloaded to other similar units for multiple engine applications or for series production.

2.2 Safety instructions and Warnings

Before installing and starting the device, please read the operating instructions. These contain important
notes for safety and use.

No liability can be accepted for damage arising from failure to follow the instructions or any inappropriate
use.

The governor may only be used for the manner of operation prescribed in the operating instructions and
only in connection with third-party devices and components recommended or installed by us or software
supplied by us. Any other use shall be considered inappropriate use and will result in the voiding of all liabil-
ity and warranty claims against the manufacturer.

Interventions and alterations that influence the safety technology and the functionality of the governor may
be carried out only by the manufacturer. Fault-free and safe operation is conditional upon competent
transport, assembly, and installation as well as qualified use and correct maintenance.

All relevant accident prevention regulations and other generally recognised technical safety and health and
safety at work rules are to be observed. Fault-free functioning of the machinery and its peripheral compo-
nents is only guaranteed with original accessory parts and spare parts.

The InGovern engine speed governor is robust enough to be placed in a control cabinet with other operat-
ing control devices or installed on the motor. If water, mist, or condensation can come into contact with the
controller, it should be mounted vertically, allowing the liquid to flow away from the controller. Extremes of
heat should be avoided.
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2.21 Overspeed protection

IMPORTANT

E] An overspeed shut down mechanism must be installed separately from
the control system as a safety measure, to prevent motor faults that
may result in damage or injury to machinery or persons.

A secondary shut down device (fuel valve) must be installed.

2.2.2 Safety protection

. IMPORTANT
1

e Protective Earth (PE) must be connected with Battery Minus
terminal always.

- +
—— I

BATTERY

2.3 Guarantee terms and conditions

2.31 Correct use

The device is intended for exclusive use under the conditions described in the "Technical Data" rubric. Oth-
er uses are potentially dangerous. Huegli-Tech AG cannot accept liability for damage which results from
incorrect use or application other than that for which it was intended.

2.3.2 Use of Accessories

Accessory parts may be installed or added only when they have been explicitly authorised by Huegli Tech
AG. Any claims under guarantee, warranty or product liability shall be void if other parts are used.

The general guaranteed terms and conditions of Huegli Tech AG shall apply.
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3 Installation and connection

3.1 General Features

Governor Type/ SG50 SG100 SG100H SG200 SG300
Features
Actuator Driver Type Spring Spring Spring Less Spring Spring
Loaded Loaded Loaded Loaded
Overspeed Setting 4900rpm
Fixed
Speed &Fuel Ramp 1.360
Fixed
Start Fuel and Fuel limit 100%
Fixed

Speed?2 Selection

Speed3 Selection

Variable Speed using POT

Variable Speed using external
Input: 0-10VDC

SIXXSIS|SS

Actuator Control Frequency
Selection

3.9kHz Fixed

Over Speed &
Crank Termination Relay Output

Acceleration and Deceleration be-
tween speed selection

Variable speed using
Binary Input

Position Mode

XX X XS | XXX X

SISIX XSS KISKISIS]S

QXX | X

ANANP 4P SR NANLNP (ANENE NN

XIX[S|SISISISKKISSS

3.2 General information

The magnetic RPM sensor cable should be shielded to guarantee that no electromagnetic interference can
reach the engine speed governor. The shield should be on-sided on the battery negative.

To maintain the correct distance between the flywheel and the magnetic RPM sensor, the sensor must be
rotated in until the flywheel clicks and then rotated out again for % of a rotation. This achieves the correct
spacing between flywheel and sensor. To be able to start the motor, the sensor must generate at least 1V

AC RMS during the start.
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S$G-50/100/200
Speed2 Speed3 Gain2 on/off Drooop on/off
—{5K Ohm | e~ —~ —~ —

Speed Tri

Actuator Battery Pick-Up

SG-100H

Actuator Gain2 on/off Drooop on/off
Speed2 -

Idle

A B € D i

SPEED2 GND FEED-BK +5VDC

Actuator Battery

Cross-section of the battery and actuator cable at terminals L, M, J and K:
1.5 mm? for 24 VDC or
2.5 mm?for 12 VDC
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IMPORTANT

The pick-up must be mounted so as to sense the teeth of a full
gear. The flywheel ring-gear is suitable.

E] .

e Note: any missing teeth will negatively affect the pick-up signal.

For longer cables (>5m) the cable cross-section is to be increased appropriately to keep the voltage drop
low.

e Battery positive (+) input, connection M, should be fused 10 A.

e The governor should be installed such that the housing has connection with the chassis of the con-
trol cabinet.

o The cable of the actuator must be shielded along its entire length.

e The cable of the magnetic engine speed sensor must be shielded along its entire length.

o The cable of the variable RPM speed input can be up to 5m long. For longer cables, a shielded ca-
ble must be used.

e The shielding must always be grounded such that it does not come into contact with the chassis of
the machine. This is to prevent stray signals from entering the governor and causing interference.
The shield must be grounded at one end.

Important: The InGovern Series is equipped with overcurrent protection on the (Terminal J & K) output to
the actuator. Please note that even through overcurrent protection is in place, repeatedly subjecting the
actuator output to overcurrent or short circuit condition can still result in permanent damage to the product.
Overcurrent protection is activated when the digital display shows = = = =,

3.3 Connection terminals

SG50/100/200

Connection L. e
. Description Definition
Terminal
A SPEED2 Speed selection 2
GND Ground/chassis
C SPEED3 Speed selection 3
D +5VDC 5VDC Supply
(Feedback sensor)
E GND Ground
F IDLE Idle speed selection
G Gain PID selection set A or B
H EXT SPEED Load Distribution /
Synchronization
| GND Ground
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SG-100H
Connection . e
Terminal Description Definition
A SPEED2 Speed selection 2
GND Ground/chassis
C FEED-BK Actuator feedback
D +5VDC 5VDC Supply
(Feedback sensor)
E GND Ground
F IDLE Idle speed selection
G Gain PID selection set A or B
N
| GND Ground
SG-50/100/100H/200/300
Connection o e
Terminal Description Definition
J Actuator + Actuator drive supply +ve
K Actuator - Actuator drive supply -ve
L Battery - System Power supply -ve
M Battery + System Power supply +ve
N Pickup - Pickup sensor -ve
(o) Pickup + Pickup sensor +ve
P CAN low CAN bus LOW
Q CAN high CAN bus HIGH
R DROOP DROOP active low
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SG-300
Connection L. .
. Description Definition
Terminal
A N.O Normally open contact
B COM Common contact of
relay output
peed selection
C SPEED3 Speed selection 3
D +5VDC 5VDC Supply
(Feedback sensor)
E GND Ground
F IDLE Idle speed selection
G Gain PID selection set A or B
H EXT SPEED Load Dlst.rlbu.tlon /
Synchronization
| GND Ground

3.4 Electrical connection

The InGovern Series has a range of different connection options for various applications.
The following describes the applications and relevant connection configurations

3.41

Fixed RPM, optional with load distribution or for parallel operation with the mains

With this application, up to three fixed RPM speeds can be selected by wiring in inputs SPEED2(A) and
SPEED3(C). The RPM speed can be set using the HT Speed Governor Configuration software and the
selected speed will be highlighted in green in the software.

Speed2 Speed3* Active Speed
Input Input SG-50 SG-100 SG-100H SG-200 SG-300
Open Open Speed1 Speed1 Speed1 Speed1 Speed1
Close Open Speed1 Speed2 Speed2 Speed2 Speed1
Open Close Speed1 Speed3 Speed1 Speed1 Speed3
Close Close Speed1 Speed3 Speed1 Speed2 Speed3
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Synchronization
SG-100/SG-200*

Synchronizing
Input Voltage

(AT (BATERD
J kK Lom

T

N 0 P Q0 R

SG-300

Synchronizing
Input Voltage

Synch. / Load Sharing
Binary Speed Up Down
Extemnal speed trim | Speed3

[ Adjust actuator output
Set Relay for Overspeed

Actuator Conirol Frequency [Hz]
O 30 O 50 O 70 ® 90
Options

O 110

BiasVoltage [Volt] (5.0
FS for Synch/Load Sharing [Volt] [10.0
[] Ext. Speed Input Positive Regulation

D130 O O 190

Soft Coupling
[] Owver Speed Latching

Set Relay for Crank Speed

] Over Current Shutdown (Actuator) & Lead [ Lag

@ Online
*Note: Speed3 is not available on SG200 & SG100H

If a load distribution and/or synchronisation/load control (for parallel operation with the mains) is additionally
required, this can be achieved by wiring in the input EXT SPEED.

Here a signal of 0 — 10 V DC (zero point = Bias voltage) is required. The InGovern Series can work on both
negative or positive principle depends on the configuration. The Sync/Load Sharing functions must be acti-
vated using the HT Speed Governor Configuration software.

Example
1. Negative speed regulation

Options BiasVoltage [Volt] 50 2

FS for Synch/Load Sharing [Volt] 100
] Ext. Speed Input Positive Regulation |

Input Voltage Bias Voltage Full Scale voltage Requested Speed
(Ext Speed)
0.0v 5.0V 10.0V 1560rpm
5.0V 5.0V 10.0V 1500rpm
10.0V 5.0V 10.0V 1440rpm
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2. Positive speed regulation

Dphuns BiazVoltage [Volt] 5.0

F5 for Synch/Load Sharing [Volt] 10.0
Ext_ Speed Input Positive Regulation

A k| 4k

nput Voltage Bias Voltage Full Scale voltage Requested Speed
(Ext Speed)
0.0v 0.0v 10.0V 1440rpm
5.0V 0.0v 10.0V 1500rpm
10.0V 0.0V 10.0V 1560rpm

Note: This option only available on Firmware version>=2.25 and PC software >=3.0.0.81

Actuator Control Frequency [Hz]

() 30 ) &0 ) 70 = 90 ) 110 ) 130 ) 150 ) 190
Uptions BissVoltage [Volt] 50 = || Fast Speed Meassement
F5 for Synch/Load Sharing [Voit] 100 = & Soft Coupling
[ Ext. Speed il Positive Regulalion [] Ower Spesd Lol ching
[ Ower Corrent Stutdown (Actustor) £ Lend [ Lag
‘ Civrddires
3.4.2 Variable RPM with external voltage input (SG-50/100/100H/200/300)
Can bus mode |Protocol: DST
Enable droop
Synch. / Load sharing
Binary speed up down
[¥] Btemnal speed trim [FoE] L:]
[ Adjust actuator cutp EB
Speed Trim DS 1500 = RPM Set A& Bfnrnverspeeuw—,
- | Trim FS 1799 | RPM Set A & B for crank speed
Options

D5 for Speed Trim [Volt] 0.0
FS for Speed Trim [Volt] [10.0
Ext. Speed Input Positive Regulation

Over Cumrent Shutdown {Actuator)

Ak 4k

Example: If for Speed Trim DS 1500 RPM and for Speed Trim FS 1799 RPM are required, these settings
can be achieved variably with the external potentiometer or with the 0-10Vdc input.
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Speed Trim with 0-10Vdc input

S$G-100/200 SG-300 SG-100H

0-10v

hetwrs 4
6V EY .‘i

SPEED] +5VDC GMD

0-10V
Speed Trim
DStoFs +

0-10v
Speed Trim
DS to FS

+

SPEED3 +5VDC GND  IDLE

-
00 0
= g
J K L P 0

-+
M N O

;

L M N O P

3.4.3 Variable RPM with external potentiometer (SG-50/100/200/300)

If the motor must be run with a variable Speed setting, this can be achieved with an external potentiometer
(5kOhm) via Speed3 input or by a 0-10V voltage input via the Ext. Speed. This is to be connected accord-
ing to the following diagram.

Variable RPM using external 5K Ohms potentiometer
SG-100/200 SG-300

The External Speed Trim function must be activated in the HT Speed Governor Configuration software with
the right input type chosen. In addition, the Speed Trim DS and Speed Trim FS parameters of the desired
values can also be set.
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3.44 Crank or Over speed relay (available on HT-SG300 only)

Through the Configuration Software, you can select which event (Overspeed or Crank Termination) occur-
rence to turn on (energise) the relay located at terminal A & B. The relay will be turned off (de-energise)
when the engine comes to a complete halt (speed detected = 0 rpm).

[7] Can Bus Mode

[C| Enable Drocp

[C] Synch. / Load Sharing
[] Binary Speed Up Down
[[] Extemal Speed Trim
[7] Adjust Actuator Output

-
[/] Set A & B for Over Speed .
.
-

N.O. COM

3.4.5 RPM adjustment via digital signal (available on HT-SG100/200 only)

If the speed setting is required to be set via a digital signal, this is also possible with the InGovern Series.
This may be necessary during parallel operation with the mains if the motor control only  delivers digital
signals for synchronisation and/or load control. The Binary Speed Up Down function in the Speed Governor
Configuration software must be activated.

Speed parameters

Bin Speed Rate Up |

[7] Can bus mode |Protocol- DST
Enable droop
| Synch. / Load sharing

Bin Speed Rate Down
Minimum Speed
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SPEED+

Speed2 | Speed3 | Bin Speed Rate Up | Bin Speed Rate Down Requested Speed
Input Input (milliseconds) (milliseconds) (rpm)
No Ch in R ted
Open Open 200 300 ©f-hange In Requeste
speed
Requested speed + 1 for
Close Open 200 300 every 200 milliseconds
Requested speed -1 for
Open Close 200 300 every 300 milliseconds
Close Close 200 300 No Change in Requested
speed

3.4.6 RPM adjustment via digital signal with Droop (available on HT-SG100/200 only)
This feature necessary during parallel operation with the mains if the motor control only delivers digital sig-
nals for synchronisation and/or load control. The Binary Speed Up Down function in the Speed Governor
Configuration software must be activated and droop input must be connected.

Speed parameters

Speed 1 1500 5| RPM
Bin Speed Rate Up 200 + ms

[] Can-Bus Mode Protocol- DST

Bin Speed Rate Down 300 - ms
Enable Droop
i 1500 =
Minimum Speed RPM g o | Sharing
Maximum Speed 1733 S RPM Binary Speed Up Down
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SPEED+

Speed2 | Speed3 Bin Speed Bin Speed Speed Change
Input Input Rate Up Rate Down (rpm) Requested
(milliseconds) || (milliseconds) Speed
Open Open 200 300 X = Requested speed
Close || Open 200 300 X =(Requested speed + 1)/200ms Requested
= o,

Open | Close 200 300 X =(Requested speed - 1)300ms || oPeed = X + (Droop% of X)
Close Close 200 300 X = Requested speed

3.4.7 Droop Mode using potentiometer (SG50/100/200/300)

Droop is for load sharing purpose. Droop function reduces the reference speed as load increases. It allows
the engine to run at lower speed when the load increases and at rated speed at no load. Droop mode can
be enabled on the InGovern series by Terminal R (Droop) to GND (Terminal I).

Depending on the software configuration, the requested speed can be change via a 5k ohms
potentiometer.

3.4.8 Droop Mode using external voltage input (SG50/100/100H/200/300)

Depending on the software configuration, the requested speed can be change via the EXT Speed input.
Software configuration related to Droop can be found in section 5.3
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SG-50/100/200 SG-300

o-10v
Bias 5V

0-10Vv

€ 0E

3 +

o
o 00
o= =
J K L Mm N O P 0

SG-100H
Actuato -
— 0- 10V
Speed Trim
DS to FS

=

P Q0 R
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3.49 Position Mode (available on HT-SG100/100H/200 only)

The InGovern series provides a special function named position mode. When it uses, it allows the HT-
InGovern Series to work like an electronic throttle control. To use this function, an actuator with feedback
sensor is required. Huegli Tech’'s very own HT-TM2200 Actuator supports this function with its build in
feedback sensor. For use with GAC actuators, Version ....-F is required. The following table shows how
wiring connection between the actuators and the InGovern Series should be:

HT-TM2200 GAC
Terminal || Description Actuator Actuator Comments
Wiring Color Wiring Color
D +5VDC Red Brown Sensor Power Supply
E GND Black Green Sensor Ground
C SPEED3 Yellow White Feedback Signal

The wiring for the position mode should look like the below picture:

Feedback
I__|z|_ Input A (Speed?2) to

GND for Position

Pos. Mode

O -10V + |

A S R, S

SPEED2 GND SPEED3 +5VDC GND IDLE GAIN EXTSPEED GND

9.5255

© © O
S
J K L M N O P Q R

=>SPEED2 needs to be activated for position mode to be activated.
It supports for two actuator types

Position Mode |0 = Inactive e

0 - Inactive
2->GAC '
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Position Voltage Configuration

M BiasVoltage [Volt] (5.0 |+ |[] Fast Speed Measurement
FS for Synch/Load Sharing [Volt] 10.0 | ] Soft Coupling
Ext. Speed Input Positive Regulation [ ] Over Speed Latching
[#] Over Current Shutdown (Actuator) ] Lead [] Lag
@ Online
Input Voltage vs Actuator Position
Input Voltage Bias Voltage Full-scale Voltage Speed Actuator
(volts) Setting Setting Regulation setting || Movement range

0.0-5.0 5.0V 10.0V Positive 0%
5.0-10.0 5.0V 10.0V Positive 0 to 100%
5.0-0.0 5.0V 10.0V Negative 0 to 100%
5.0-10.0 5.0V 10.0V Negative 0%

Once the position mode is activated, the PC software will show that the position mode feature is active and
PID parameter 2 will be selected.

=g e o T ———
File Setup Help
| Main Config ion |PID Confi
i o PID 1 PID Parameters 2
Spoed paramelars Gain(%)  In{%)  Der(%) Gain(%)  In{%)  Der(%)
Speed 1 1500 RPM 446 35 306 : P10 120 oo

Position Mode Active

Speed 3 1500 RPM

It is important to know that the PID Parameters determine the response of the actuator once the Position
Mode is active.

Position Mode 1 (= Actuator HT-TM...) and 2 (= GAC Actuator with Feedback)

The Position Mode function is mainly used for Parallel-To-Mains applications. Once the engine is
Synchronized to the grid there is no longer a speed governing required because the engine is “pulled “by
the grid frequency.

On Parallel-To-Mains application. The terminals H + | (Ext. Speed) are connected to the speed regulation
output of the genset controller (for example DST 4602). This signal must be set to a bias of 5 V with nega-
tive characteristic for speed regulation, it means signal <5 V = Speed up, signal >5 V = Speed down.

Depending on the actuator the position mode 1 (actuator HT-TM...) or position mode 2 (with GAC actuator)
must be selected.

As long the engine is not connected to the grid (GCB open) the InGovern Series works in normal speed
governing mode (Input A open) with the signal at H + | (Ext. Speed) coming from the genset controller the
engine the engine is synchronized to the grid. Once the GCB is closed the InGovern Series must be set to
position mode by switching input A (Speed 2) to GND. This can be done by a free feedback contact of the
GCB.
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Now the InGovern Series is in Position Mode and the Load Control Signal (on Ext. Speed) from the genset
controller controls the position of the actuator. The lower the voltage the further the actuator opens (nega-
tive regulation setting). If the GCB is opened and input A is switched off the InGovern Series return to nor-
mal speed governing mode.

3.5 Other Inputs (SG-50/100/100H/200/300)

3.5.1 Idle

If this contact is closed, the motor runs at the
Configured idle speed.

3.5.2 Gain

The InGovern Series has two parameter sets for
the PID governor.

If the contact is open, parameter set 1 is active,
when the contact is closed, parameter set 2. For
some applications it may be necessary to use
other parameters in idle as under load.

3.6 CAN BUS Connection (SG-50/100/100H/200/300)

Using the CAN Bus connection, the bus cable must be connected to the terminals Q (Can HI) and P (Can
LO). If the InGovern series is the first or the last device in the bus, a termination resistor (1200hms) is re-
quired. Shielded cable (for example, HELUKABEL CAN BUS 2x0.22) must be used for the CAN Bus con-
nection.

| max. 270 m / 885’ (ft) I

CanlL
B 7 / Can Bus
Shield /'

connected to Ground
only one side !

H L " H L ~ H L
120 Ohms CAN
DST 4602 W Device

N

The First and the last Device of the Can Bus

must be Terminated by a 120 Ohms Resistor ! 120 Ohms
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3.7 Accessing the functions by keypad (SG-50/100/100H/200/300)

The InGovern Series has three menu buttons, with which all parameters can be set locally. The set values
are indicated on the LED display. In normal operating mode, the RPM is indicated on the display.

SG-100/200 SG-300

B b b oFog

SPEED2 GND SPEED3 +5/DC GND  IDLE

~_ I
© 0 O

() o
J K L M N D

I
SPEED2 GND FEED-BK+5WDC  GND

- I

G G (uw) ()
J K L m N 0 P O &

The keypad are locked by default to prevent any accidental misconfiguration. To lock or unlock the keypad,
Press & Hold [Fn] and [+] button for 3 seconds to lock/unlock.

The functions listed below can be accessed using the Fn (Function) button. Each press of the Fn button
makes the next menu active. The active menu is shown on the LED display for 2 seconds, after which the
relevant value of this function appears. Settings are changed with the arrow keys [+] [-] and raise/lower the
value by 1 or 0.1 depending on configuration type. If the arrow keys [+] or [-] held down longer, the value
increases or decreases at a greater rate.

Regular Mode

Normal operating mode ‘ 1500 | RPM ‘ Default: 1500rpm
Press & Hold [Fn] and [+] button for 3 seconds to unlock

Speedl, Speed2, Speed3,

Idle speed & Speed trim

After 3 seconds Spd.1 can be selected by hard- Default: 1500

ware to adjust here
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[Fn] button:1x press GEAr/50 Number of teeth Default: 50 teeth
[Fn] button:2x press GAi./22.0 P value* Default: 22.0%
[Fn] button:3x press int./10.0 | value* Default: 10.0%
[Fn] button:4x press dEr./15.0 D value* Default: 15.0%
[Fn] button:5x press L.tim PID Loop time Default: 15ms
[Fn] button:6x press CrAn/200 Crankspeed Default: 200 rpm
[Fn] button:7x press FurA/3 Fuel Ramp Default: 3 sec.
[Fn] button:8x press SP.rA/1 Speed Ramp Default: 1 sec.
[Fn] button:9x press St.Po/50 Start Position Default: 50%
[Fn] button: 10x press Fue.1/100 Fuel limit Default: 100%
[Fn] button: 11x press 0.SPd/2000 Overspeed Default: 2000 rpm
[Fn] button: 12x press droo/3.0 Droop % Default: 3.0%
[Fn] button: 13x press Ctrl/90 Actuator control frequency | Default: 90Hz
[Fn] button: 14x press 1500 RPM display Default: 1500 rpm
[+] button: 1x press 2000-2001 Increase value by 1 for all parameters
[-] button: 1x press 2000-1999 Reduce value by 1 for all parameters
Press & Hold [Fnl b.utton for 3 ¢ ) To select quick mode dis- | to access only PID Men-
conds To select Quick mode if re- qui

. play us
quired

*Display of the values is dependent on input G (Gain). If this is open, parameter set 1 (Gain 1, Int 1 and Der 1) is shown; if
the inputis closed, parameter set 2 (Gain 2, Int 2 and Der 2) is shown.

required

Quick Mode
Normal operating mode 1500 RPM Default: 1500rpm
[Fn] button: 1x press GAi./22.0 P value* Default: 50.2 %
[Fn] button: 2x press int./10.0 | value* Default: 21.9%
[Fn] button: 3x press dEr./15.0 D value* Default: 7.0 %
[Fn] button: 4x press L.tim PID Loop time Default: 15ms
[Fn] button: 5x press 1500 RPM display Default: 1500rpm
Press & Hold[Fn] button for 3 se-

) To select regular mode | toaccess all
conds To select Regular mode if rEG .
display the Menus

General Features for all

Types and Modes

Press & Hold [+] and [-] button for 3 V225 Working firmware version | Current version
seconds to know the firmware ver-

sion

Press [Fn] and [-] button to exit from 1500 RPM display Default: 1500 rpm
Menu display

[+] button: 1x press 2000-2001 Increase value by 1 for all parameters
[-] button: 1x press 2000-1999 Reduce value by 1 for all parameters

Press & Hold [Fn] and [+] button for 3 seconds to lock/unlock key pad

for all parameters

*Display of the values is dependent on input G (Gain). If this is open, parameter set 1 (Gain 1, Int 1 and Der 1) is shown; if
the inputis closed, parameter set 2 (Gain 2, Int 2 and Der 2) is shown.
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4 Installation of PC software

Operating system requirement is Windows XP or later.

Please ensure that you have internet access during the entire software installation process to ensure that
the necessary drivers are downloaded automatically. If not, please approach the Huegli Tech Support
Team for the necessary additional installer software and drivers.

Prior to installation, please also ensure that you have Microsoft Framework Version 4.0 and above already
installed.

Installation of the software is carried out by running the
“HT Speed Governor Configuration Vx.x.x.xx.exe”

1. Choose the desired 8. Click ‘Install drivers’ 9. Drivers are installed.

Language Click ‘close’
§ USB Driver Management Tool 64-Bit =<
P =S R .| e e—— —_—

[rsatonen | [Renovenrven | o= ]
Select Setup Language O e e [ERcL
Select the language o use during the HUEGLI m“pi r~
. natalation: s ey o

HUEGLI
TECH
[

gt .
Deutsch

2. Click ‘Next’ 7. Installing...... 10. Click ‘Finish’

Dlaciissmiemre s ms e (=== " Setup - Speed Goveror Configuration SG Series (==~ e sne Ee=
Welcome to the Speed Governor bl i Completing the Speed Governor
Configuration SG Series Setup computer. Configuration SG Series Setup

Wizard

Wizard
Extracting fles.
C:\...\Speed Governor Configuration SG100jpegs\Pic_Droop_S0_100_200.1g

Speed Governor Configuration SG
e application may be launched by

3. Don't change the 6. Click ‘Install’ 11. Software Launched

default location

T T rs === <)

9 Setup - Speed Govern

Select Destination Locats Ready to

on your computer.

Setup wilnstal Speed Governor Configuration SG Series nto the foloning CidcInstal the installation, or
er change any settings

AAA AAA

Atleast 16.3 B of fiee disk space is requied.

o

4. Click ‘Next’ 5. Click ‘Next’ 12. Double click this icon
- B for subsequent opening of
@ Setup - Speed Goveror Configuration S Series ==]k=] ) Setup - Speed Govemor Configuration SG Series =)= =d s OftW are fr om d e Skt Op

Select Start Menu Folder Select Additional Tasks
Vihere should Setup place the programis shortcuts? Vibich additonl tasks shoud be performed?

lect the tasks P
3 i Setup wil reate the programis shortcuts i the folowing Start Menu folder Governor Configuration SG Series, then clck Next.

ke to selecta different folder, clck Bo :
[9] Create a desktopicon

Speed
GOVErnar...

e o> ] (oo
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Power up the InGovern series and connect the USB (Type B on InGovern Series side) cable. Windows will
search for the latest required driver online. Once it is completed, you will be notified either through a pop up
message box or through a notification at the icon tray.

5 Using the Speed Governor Configuration Software

Before using the InGovern Series for the first time, the basic parameters of the InGovern Series must be
configured. . -0

5.1 Main Screen

Start the software by click on the short cut icon
created after installation. After the software has ‘,
started, a screen appears which looks dull and D =
faded out. This means that the PC is not yet =
connected to the InGovern Series.

e e Cantatrte. o5t OFSUN i Protcte s, sl

o Offline Mode
If the InGovern Series is connected to the PC > and the

InGovern Series will be created automatically. When the connectio‘n is successful established, the screen
will look vibrant. There is a onscreen LED Indicator at the bottom right hand of the screen to
Indicate that the software is now online.

The current InGovern Series configurations values will also be displayed and the configuration values can
also be altered. Click on the relevant input field (current value will then be displayed blue) and use the key-
pad to enter the new value. The type and firmware version of the speed governor is shown at the right bot-
tom of the screen. To exit from the software, please click on File = Exit.

@ Speed Governor Configuration V 3.0.0.41-S6200 = X
imp wip €«—— | To check version of Speed T
Governor  Configuration  Soft- Blinking red LED
S ware, click: .| indicates overcurrent Wiring Electrical Wiring
Load Help = About (actuator output short pictorial guide
Save & Speed Governor Configuration |2 gircyit) and/or over-
Restore speed event.
Confi HUEGLI
O_n gu- TECH
ration I
Settings o -
Dedicated
PID configu- ot B Range of control frequency
ration inter- available for selection to suit
face e 7] sec usage with various actuators.
Speed Ramp 3 | sec No Load Current |0.10 A Set Speed Control Voltage
Crank Termination 200 | RPM [] Can-Bus Mode Protocol: DST
Enable Droop
Overspeed 2000 RPM
[ Synch. / Load Sharing
Start Fuel 100 H % [] Binary Speed Up Down
100 E D Extemal speed tnm  Exi Speed =
binep [0 . . [ Adjust actuator output S for Synch/1 oad Shaing [Voll] [10.0 > | & Soft Coupling
3t ol fx Overpead i [ Bt. Speed Input Posiive Regulation ] Over Speed Latching :
Position Mode |0-> Inactive ] || Set Relay for Crank Speed * [ Over Current Shutdown (Actustor] M Lead Olag :

@ Online

Ir?forr.natlon I|ke.commu- Advanced options to
Firmware version and nication error will be configure Bias voltage
controller type information shown here and others

are shown here.

|dentification: & HT-InGovern Series-MN-EN-V3.8 Version: 3.9 Operating Instructions
© HUEGLI TECH, protection endorsement in accordance with ISO 16016 standards Transmission and/or copying of this document, or utilization or communication of its
contents other than for its authorized purpose are forbidden, insofar as permission has not been expressly granted. Violators will be prosecuted. All patent and design
rights reserved. 26|41



Current RPM

Current % of output
PWM for current/fuel

TECH

InGovern Series ' HUEGLI
| N

Electronic Engine Speed Governor

Various values are represented both graphically and numerically in the Main Screen.

Govemor Values *If the Synch. /Load Shar-
ing, Binary Speed Up
Down or External Speed
Trim function is activated,
this value changes to re-
flect current speed setting.
This allows monitoring of
whether the external sig-
nals are functioning without
fault. This is especially
helpful with the
Synch/Load Sharing func-
tion to monitor the corre-

<— Nominal speed* sponding signal from the
Requested Speed 1500 motor controls.
Speed Control Voltage 5.116
5.1.1 Speed Related Parameters
Speed 1: First fixed RPM, input Speed 2 open/Speed 3 open
Speed 2***/+: second fixed RPM, input Speed 2 closed/Speed 3 open
Speed 3***/++ third fixed RPM, input Speed 2 open/Speed 3 closed
Speed Trim DS*: lowest RPM for variable speed
Speed Trim FS*: highest RPM for variable speed
Idle Speed: idle RPM, must be set to 600 — 700 rpm even if this function is not used; high-
er where required.
PID loop: interrogation cycle for PID governor

*Active only when External Speed Trim is selected
*** Not available on SG50

+Not available on SG300

++Not available on SG200

51.2 Other Parameters

Number of teeth on the flywheel. This parameter is used to cal-
Gear Teeth 90 - culate the current RPM.

This parameter determines the timing required to reach start
. Fuel Ramp [1 2] cec position. If the current speed exceeds the crank termination
speed, the speed ramp feature will take over.

The speed ramp determines the following:

i R - - ¢ Ramp up timing after crank termination speed to Request-
ed Speed
e Ramp down timing Nominal(Requested) Speed to Idle
Speed
e Ramp up timing from Idle Speed to Nominal(Requested)
Speed

This value is to determine if the motor is starting or running. As
soon as the motor RPM exceeds this limit, the InGovern Series

Crank Termination |200 | RPM| switches from the start routine to PID regulation. As a guide

value, an RPM of 200 — 300 rpm should be entered here.

* || This value must be smaller than the IDLE SPEED.
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If the overspeed value is exceeded, the engine speed governor
is switched off to stop the motor. The digital display toggle

.

Overspeed 2000 | RPM

* || between - - - - and occurred over-speed.
Start Fuel 100 sl o Position of the actuator when the motor starts. The actuator
remains in this position as long as the crank termination value
= || (starter cut-out) is not exceeded.
This is the fuel/current limit of the actuator, so that under full
ik D  « load the actuator does not consume excessive amounts of elec-
e = tricity and also limits the maximum about of fuel fed. The limit
should be set such that e.g. with a limit of 80, the actuator still
== || works properly under full load condition. If this is not the case,
this limit must be increased.
D 3.0 ry Engbled when used for.p.arallel application.
Activated by external wiring.
o 450 = A Current drawn by actuator under full load conditions during
droop Operation.
5 Current drawn by actuator under no load conditions
e koo Lissexi |0 10 =\ A | during droop Operation
Can-Bus Mode |[TUTTNENJEERT=S ~| || Activates Can Bus for communication with external
controller.
[] Synch. / Load Sharing Activates analogue input for load distribution and/or a

synchronisation/load control, see 3.4.1

Ext. Speed Input Positive Regulation || This option is valid for position mode and Synch/load sharing. If
this option is selected the requested speed will get increase for
the corresponding voltage input in loadsharing mode.

If this option is deselected the requested speed will get de-
[ ] Ext. Speed Input Positive Regulation || cCrease for the corresponding voltage input in loadsharing mode.

BiasVoltage [Volt] (5.0 = This parameter is. valid only for Synch/load sha'ring. and position
mode. Load sharing requested speed zero point is decided by
this setting.

FS for Synch/Load Sharing [Volt] [10.0 ||| Full scale voltage setting for synch/loadsharing mode

-

DS for Speed Trim [Volt] 50 = Down scale voltage setting for External speed trim voltage input
mode (Ext Speed).

Full scale voltage setting for External speed trim voltage input
FS for Speed Trim [Volt] (100 |2 mode (Ext Speed).

-

Activates digital mode for speed setting, see 3.4.5 When this
Bincwy Speed Up Down mode is activated, the Speed Values are altered.

The values for Bin Speed Rate UP & DOWN, Minimum Speed
and Maximum Speed can be set.

Extemnal speed tim [R50 E Variable Speed setting by potentiometer or 0-10Vdc, see 3.4.3

peed3
Ext Speed

This function is only active when the motor is not running. If this
. function is activated, the Start Position value is transmitted di-
[] Adijust actuator output rectly to the actuator. A visual inspection can then determine
how far the actuator actually moves during the start without
having to actually start the motor.
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[ ] Set Relay for Crank Speed

HUEGLI
TECH
LN

Relay at terminal A&B (Normally Open contact) will be switched

on when over speed occurs and switched off when speed is
zero. This parameter can be accessed only when speed is ze-
ro.

%%

[] Set Relay for Overspeed
Set Relay for Crank Speed

Relay at terminal A&B (Normally Open contact) will be switched
on when speed > crank speed and switched off when speed is
zero. This paramter can be accessed only when speed is zero.

%%

Ramp up timing required within SPEED1,2,3 switchover & Vari-

Accelerion Tase |25 ) (- able Speed changes.
* Ramp down timing required within SPEED1,2,3 switchover &
Deceleration Time 25 =N — Variable Speed changes.

Ower Curent Shutdown {Actuator)

[ ] Over Current Shutdown (Actuator]

This option is to switch off the actuator output and stop the en-
gine when over current or short circuit occurs on actuator out-
put.

If this option is deselected Ingovern series will not stop the en-
gine but show only the over current Indication ====

[] Ower Speed Latching

[ ] Ower Speed Latching

This option is to prevent cranking the engine after overspeed
occurrence. User needs to press the “Fn” key or power on/Off
to reset the error otherwise display toggle between the detected
overspeed and overspeed symbol ----.

If this option is deselected and overspeed occurred then
Ingovern series display toggle between the detected over
speed and overspeed symbol ----. The next crank attempt will
clear the error automatically.

Lead ] Lag PID for phase Lead compensation
[] Lead Lag
PID for phase lag compensation
Soft Coupling Speed measurement configuration for 2 cylinder engines

[] Fast Speed Measurement

Speed measurement configuration for all the engines
except 2 cylinder

*Note: Not available on SG50
**Only available on SG300
**Note: Not available on SG200
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5.1.3 Loading/Saving/Restoring Configuration settings

The following functions are only available when the InGovern Series is connected to the PC.

Configuration can be saved on the computer by clicking the

Save Configuration Setting. B T TN

File Setup Help
If you wish to transfer a saved configuration to another Main¢ > Save Configuration Settings
InGovern Series, click on the Load configuration menu and Sp Load Configurartion Settings

select the desired configuration file. The configuration will then be ', Restore Start Up Values
loaded onto the new InGovern series Unit.

View File Configuration Settings

Enable Protected Parameters

A particular and very helpful function is offered by the Restore

Start Up Values. If you have adjusted the InGovern Series and
cannot reproduce the original values (and have not stored them),
this function can be used to retrieve it. The PC software saves the
settings that were stored at the time the connection was established.

5.1.4 Viewing Configuration Settings File

To view the saved configuration file, click on View File configuration settings and you will be able to view
the configured values as shown below:

a2l FormConfigurationView ==

[Controller type: 100
Firmware version: 2.04
Over speed: 2000
Start position: 50
Speed ramp: 3

Fuel ramp: 1

Crank termination: 200
Speed time FS: 1799
Speed time DS: 1500
Idle speed: 700
Speed 3: 1300

Speed 2: 1400

Speed 1: 1500

5.1.5 Password Protected Parameters

To prevent accidental misconfiguration, some of the parameters are password protected by default. These
features are:

e Gain 2/Int 2/Der 2

e Actuator Control Frequency
e CAN Bus

e PID Loop Time

e Full/No Load Parameters

The password to unlock the parameters is 4900

To unlock the parameters, Go to Setup =»Enable Protected Parameters=» Key in Password=>OK
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-l Passwort E
' Speed Governor Online: USE HID . -

File SEtUFI | HElp Please inputthe password

Main ¢ save Configuration Settings

Password: |

Spg Load Configurartion Settings

Restore Start Up Values | :>

Yiew File Configuration Settings

| Enable Protected Parameters

Once the protected parameters are unlocked, the screen will look like the following:

@ Speed Govenor Configuration V 3.0.0.81 5G200 — X
File Setup  Help
T ol PID :
Speed parameters PID Parameters 1 PID Parameters 2 Govemor Values ‘Wiring
- HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘
Speed 1 1500 2| RPM ®  Gain(%) Int(%) Gain(%) Int(%) )
= " 220 10.0 150 220 100 2] [150 .
Speed 2 200 3| RPM : n
300 . :
L]
| ]
Speed Trim DS | 1500 RPM : n
| ]
Speed Trim FS |1799 RPM M
| ]
idie Speed [700 RPM o .
| ]
-
PID Loop Time |15 ms . .
S ESEEEEEENEEEEEREN " L
. 3 " . A A :
L ] n » | ]
L] ™ » | ]
.IIIIIIIIIIIIIIIII n .
[ R R R R ERRRRERRERRRRRRERRRRERRRRRRRNRNNNDN.I] @
Options " TSI NN NN NSNS EEEEEEEER Dvempeed' H
Gox Toan ¢ S LosdCuren :
™ A u Over Current ’
= - s []
Fuel Ramp |1 T sec = Full Load Curent 4.50 H A Set - Requested speed
i -
Spsa s @ ) cec 5 NoLoadCurent (0.10 s a m n Speed Control Voltage
= IIIIIIIIIIIIIIIIIII.
Crank Termination 200 + RPM Can-Bus Mede  Protocol: DST
Enable Droop
Overspeed (2000 3] RPM i y
[] Synch. / Load Sharing Actuator Control Frequency [Hz]
Start Fuel 100 H = [] Binary Speed Up Down O 30 O 50 O 70 @ 90 Omo O130 O150 O 190
i LA R R R RN R R R R R R RN RRRRRRRRRRRRRRRRRRRNHN.:"
100 = [ Extenal speed trim | Ext Speed = Options | B0 5| Fast Soced Measwement u
L] i = |
trocp 50 = [ Adjust actuater output s P | oo <|&d 5o 2 "
e b 27 Ext_ Speed Input Positive Regulation [] Over Speed Latching a
Position Mode |0 -> Inactive = SctHey forConic Sneed (] Over Current Shutdown (Actuator) & Lead [ Lag u
d EEEEEEEEEEEEEEEEEEEEEEEEENEEEEEENENNEEEEE R

@ Online

Firmware version: V 2.23 Controller type 5G200 Port status: USB HID Info: Protected Param. Enabled

To lock the parameters, -Go to Setup =»Disable Protected Parameters.

5.2 PID Parameters

All PID parameters are factory-preset for best overall operation performance. Depending on the individual
dynamics of each engine, subsequent adjustments may be required.

For new applications, these parameters must be defined before starting the motor.

Gain 1: P value parameter set 1 (input Gain (G) open)

Int 1: | value parameter set 1 (input Gain (G) open)

Der 1: D value parameter set 1 (input Gain (G) open)

Gain 2: P value parameter set 2 (input Gain (G) closed)

Int 2: | value parameter set 2 (input Gain (G) closed)

Der 2: D value parameter set 2 (input Gain (G) closed)
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PID Parameters 1 PID Parameters 2 e o
Gain(%) Ink(%) Der(%) Gain(%) Int{%) Der{%)
550_0 = 10.0 +/ 40,0 = 50.0 =/ [10.0 = 40.0 = Gain (%) ~ Der (%) ‘
Requested speed 1500
e — 243432
PID parameters from main configuration tab Lo

PID parameters from PID configuration tab

The currently active PID parameter (PID Parameter 1) is indicated in a green font as highlighted by the
green dash light boxes. If a dedicated interface for PID adjustment is required, please select the PID Con-
figuration Tab.

Alteration of the P, | and D parameters can be done by the following methods when the motor is
active or idle:

From Main Configuration tab
¢ Sliding and releasing the Arrow bars.
e Clicking on the up & down arrow key next to the PID values
o Keying in the values directly into the text box and press enter

From PID Configuration tab
e Slide and releasing the green bars.
Clicking on the + & - arrow key next to the PID values

5.3 Droop

When the hardware connection required to activate droop (See section 3.3.6) is made, the Enable Droop
box becomes checked.

Options Overspeed . - -
GenrToan [0 - cuw) o) oy
L Over Current . @ @ H @ I
i ‘ - - 4 - 4 uwom
Fuel Ramp [1 3 sec Ful Load Currert. 4.50 2 A St RS Sa J K L M N 0 P 0 B
Speed Ramp 3 3 sec Mo Load Current |0.10 2 A Set Speed Control Voltage
Crank Termination 200 3| RPM [ Can-Bus Mede | Frotocol. J1939 ECU
Enable Dro
Overspeed [2000 2] RPM gz
[ Synch. / Load Sharing Actuator Control Frequency [Hz]
Start Fuel |50 H % Binary Speed Up Down O 30 O 50 Q70 ® 90 O1me O11a O150 O 190
Fuel Limt 100 K3 [ Extemal epocd trim |Ext Specd Options 150 2|[] Fast Speed Measurement
[ Adiust actuator output . = .
Droop 3.0 ooz Set Relay for Overspeed 100 :|M set e
i [] Ext. Speed Input Positive Regulation [ Over Speed Latching
0 -> Inactive Gk Wty b ol Sipmet) [] Over Curreni: Shutdown {Achusatar) Lead il

& Online

The Load current box shows the current drawn by the actuator which acts as feedback to allow the
InGovern Series to know the load being drawn.

Steps to setup InGovern series to run droop function (Assuming PID settings are now optimum)

1. Key in the required droop %( Typically 3%-default value).

2. Start the motor at no load condition. Once motor stabilizes, click on Set for No load current.

3. Run the motor at full load condition. Once motor stabilizes, click on Set for Full load current.
Alternatively, you could also key in the full/no load current manually by observing the load current value.

Droop function will also work with Loading Sharing and External Speed trim. If none of these 2 features are
used, by default you can connect a 5K potentiometer to the SPEED3 input (See section 3.3.6) for speed
variation of +/-100rpm.
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* SG100H droop working based on actuator position feedback %. Instead of no load and full load current
must set no load and full load position %.

* SG100H droop cannot use external potentiometer for droop instead must use external dc input voltage 0-
10V for droop adjustment.
Here are some examples on what the requested speed will be at various running load:

Selected Reference-SPEED1 | 1500 | RPM Selected Reference-SPEED1 | 1500 | RPM
Full Load Current Setting 45 | A Full Load Current Setting 45 | A
No Load Current Setting 01]A No Load Current Setting 01|A
Load Current Reading 01A Load Current Reading 45| A
Droop 30| % Droop 30| %
Requested Speed 1545 | RPM Requested Speed 1500 | RPM

Selected Reference-SPEED1 | 1500 | RPM

Full Load Current Setting 45 | A
No Load Current Setting 01]|A
Load Current Reading 25 A
Droop 30| %
Requested Speed 1525 | RPM
54 CANBus

The CAN bus protocol available on the InGovern Series are J1939 ECU & DST. Click on the Can Bus
Mode check box and select the required appropriate CAN Bus protocol.

Load cument 0.00 A
Full load cument  |4.50 = A Set |
Ne load cument  |0.10 = A Set |
9] Can bus mode |ETEEEIEI B

Enable droop  Protocol: DST |
Protocol- J1939 ECU |
shanng S

5.41 Supported J1939 ECU CAN Bus Register

Communication Messages

CAN Communication (Genset controller = SG100)

PGN FEE4
SG100 J1939 Byte Data Resolution | Offset Unit SPN
Designation Designation Range
Engine protec-
Shutdown tion system Byte 0-1 - - On/off 1109
Command approaching 53&54
Shutdown
1=Shutdown, 0= Run
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CAN Communicotion from SG100 to Genset ControllerfOM1 Messoges)
PGN FECA
SG100 Failure Designation: Overspeed
115939 Designation: Engine Speed
Bytedl | Bits assignment & desoription Values|Dec) |Data Range |Resolution |Unit
bits B-7 Malunction bndicator Lamp Status O
1 Bits &5 Red Stop Lamp Status o1
bits 4-3 Amber Warning Lamp Status O
bits 2-1 Protect Lamp Status 00
bits 8-7 Reservesd lor SAE assignment Larmgp Status Do
- bits 65 Reserved for SAE assignment Larnp Status 0
- bits 4-3 Reservesd lor SAE assignment Larmgp Status Do
bits 2-1 Reserved for SAE assignment Larmp Status Do
LYGE! SPM [16 most significant bits| 701
o Bits E-6 5PN (3 most significant bits) 0-524 ZE7 |1 5PN
B bits 5-1 FBAI k! 0-31 1 FBAI
[ bit 7-1 Oecurance Count Variable 0-126 1 Cont
PGN FECA
SG100 Failure Designation: Fuel Limit Reached
115939 Designation: Engine Throttle Position
Byted Bits assignment & description Values|Dec) |Data Range |Resolution |Unit
Bite 8-7 MalFunction Indicator Lamp Status Do
1 bits §-5 Red Stop Lamp Status Do
bits 4-3 Armber Warning Larmp Status o1
bits 2-1 Protect Lamp Status L
Bits B-7 Reserved for SAE asignment Lamp Status O
- Bits 65 Beserved for SAE ssignment Lamp Status Dol
g Bits 4-3 Reserved for SAE asignment Lamp Status O
Bite 2-1 Beserved for SAE ssignment Lamp Status Dl
dto3 5PN (16 most significant bits) 562
- Bits E-5 5PN [3 most significant bits) 0-524 ZE7 |1
bits 5-1 FBAI 51 0-31 b | FBAl
3] bit 7-1 Occurance Caunt Variable 0-126 1 Ciunt
PGN FECA
SG100 Failure Designation: Pickup Fault
11939 Designation: Engine Timing Sensor
Bytel Bits assignment & descoription Values{Dec) |Data Range |Resolution |Unit
bits 8-7 Malunction bndicator Lamp Status DD
1 Bite &5 Red Stop Lamp Status Do
bits 4-3 Amber Warning Lamp Status 01
bits 2-1 Protect Lamp Status DO
bits 8-7 Reserved for SAE adsignment Lamgp Status O
- bits §-5 Reservesd lor SAE adsignment Larmp Status Dl
I bits 4-3 Reserved for SAE assignment Larmp Status 0
bits 2-1 Reserved for SAE asignment Larmp Status Do
A3 [SPN (16 most significant bits) 37
= Bits E-G 5PN (3 most significant bits) : 0-524 ZE7 |1 5PN
B bits 5-1 FRAI 7 0-31 1 FAAl
3] bit 7-1 Occurance Count Variable 0-126 1 Lot
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5.4.2 Supported DST CAN Bus Register

The InGovern Series can communicate with Huegli Tech Controller HT-DST4602 HT controller by CAN Bus
through DST protocol.

The designated port to be used on the DST4602 is CAN_O0 (J11, ECU Interface). The Engine Type 200 —
HT gas must be selected in menu 7, P.700 on the DST 4602.

The following setting must be entered manually into the DST 4602:

e Gain1
e Int1

e Der1
e Gain2
e [nt2

e Der2

e Start Position
e Speed Ramp

Once the values have been entered into the DST 4602, the CAN bus mode can be activated. When the
CAN bus mode is activated, no further access to the Controller Settings menu is possible via the PC soft-
ware, as the DST 4602 setting values will now be displayed.

DST 4602 values, address 234 (EAh)
The identifier has the following appearance: 1CFF50EA and/or 1CFF51EA

PGN FF50

Data
Designation Byte Range Resolution | Offset Unit
Gain 1 0+1 0-100.0 [0.1 0 %
Integration 1 2+3 0-100.0 [0.1 0 %
Derivative 1 4+5 0-100.0 [0.1 0 %
Speed Ramp 6+7 1-100 1 0 sec
PGN FF51

Data
Designation Byte Range Resolution | Offset Unit
Gain 2 0+1 0-100.0 |01 0 %
Integration 2 2+3 0-100.0 [0.1 0 %
Derivative 2 4+5 0-100.0 |01 0 %
Start Postion 6+7 0-100 1 0
HT-SG100 values, address 0 (Oh)
The identifier has the following appearance: 14FF2100
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PGN FF21

Data

Designation Byte |Range Resolution | Offset Unit
Speed 0+1 |[0-4000 1 0 RPM
Actuator Output 2+3 [0.0-100.0/0.1 0 %
Speed Control Voltage | 4 +5 [0-10000 |0.001 0 V
Selected PID Set 6.0 0-1 1 0

Idle Speed Selected 6.1 0-1 1 0

Speed 1 Selected 6.2 0-1 1 0

Speed 2 Selected 6.3 0-1 1 0

Speed 3 Selected 6.4 0-1 1 0

Overspeed 6.5 0-1 1 0

5.5 Speed Graph
Click on the Speed Graph tab to view the RPM sensed by the pickup sensor for the past 40 seconds.

File  Setup  Help

Main Configuration | PID Configuration | Speed Graph | Speed Records

@ 2000
A=
L
' 1500 / —\-._‘___,_______f
o
&
T 1000
T
4
@
o
w
500
® futo Range
O Zoom + 100
) Zoom + 50
) Zoom + 20 0
0.101 5101 10.101 15.101 20.101
() User Difined Time from start (second)

|Firmware version: ¥ 2.25 Controllertype G200 Por status: USBHD Info: Protected Param. Enabled
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6 Dimensions

23
21
(32)

139
127 QG?

T T T

SPEENZ WD SPEEDD 4GDG GHD WLE  GAN ENSPED GHO ST

95
107

7  Starting the motor

7.1 Before starting the motor with the InGovern, follow this procedure:

a. Turn on the power supply to the InGovern but do not start the motor.
b. Check all the important parameters for correct values in SETUP mode:
Number of teeth, overspeed, RPM settings, crank termination and start position.

7.2  Starting and motor tuning

The fuel supply to the motor is pre-set by the actuator according to the FUEL RAMP parameter. The Fuel
Ramp controls the rate at which fuel is increased to start the motor.

If the motor fails to run in a stable fashion after starting, set the GAIN, stability and Derivative with appropri-
ate parameters until the motor is stable.

7.3 Optimisation of dynamic settings (Tuning)

Increase the GAIN by pressing the + button until the motor oscillates, then slowly ease back by pressing
the — button until the motor runs smoothly. Set Integral in the same manner.

The performance can be further optimized by monitoring the reaction time of the actuator after giving the
lever several short manual taps. The GAIN and INT should be adjusted during this period to ensure the
short possible reaction time is be archived.

In some cases it can be necessary to adjust the speed compensation (DER) as well.

If the motor oscillates quickly, even if the GAIN is set low, the DER can be reduced by pressing the — but-
ton.

If the motor oscillates very slowly, the DER can be increased by pressing the + button.
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8 Configurable parameters, values in [ ] = factory settings

Description Term Definition Range
. Speed setting 1, 0 — Overspeed rpm
d1 Fixed RPM 1
Spee e Input Speed 2 open, Speed 3 open [1500]
. Speed setting 2, 0 — Overspeed rpm
Speed 2 Fixed RPM 2
pee e Input Speed 2 closed, Speed 3 open [1400]
. Speed setting 3, 0 — Overspeed rpm
d Fixed RPM
Speed 3 e 3 Input Speed 2 open, Speed 3 closed [1300]
. Minimum nominal speed when function External 0 — (Speed Trim FS -
Speed Trim DS RPMMIN Speed Trim is activated 10) [1500]
. Maximum nominal speed when function External 0 — Overspeed rpm
Speed Trim FS RPM MAX Speed Trim is activated [1799]
. Rate of change in Update time for nominal speed adjustment when 0 - 1500 ms
Bin Speed Rate UP speed(increase) function Binary Speed Up Down is activated [1400]
Bin Speed Rate Rate of change in Update time for nominal speed adjustment when 0 - 1500 ms
DOWN speed(decrease) function Binary Speed Up Down is activated [1300]
Minimum nominal speed when function Binary 0 — (Speed MAX -10)
d MIN RPM MIN
Spee Speed Up Down is activated [1500]
Maximum nominal speed when function Binary 0 — Overspeed rpm
Speed MAX RPM MAX Speed Up Down is activated [1799]
Idle Speed idle RPM of motor when idle input is closed 0 — 3000 rpm [700]
PID Loop PID update Update time of the PID. 0 — 255 ms [15]
Gear Teeth Number of teeth Number of teeth on flywheel 50 — 255 [50]
Time to reach start position after switching on motor | 0 — 20 Sec,
Fuel Ramp Fuel ramp
0 =no ramp [1]
Speed Ramp Speed ramp Ramp from start to nominal speed 0 - 100 Sec [3]

Crank Termination

Starter cut-out

RPM at which the InGovern Series switches from
start mode to control mode

0 — 2000 rpm [200]

Over-speed Over-speed Maximum RPM of the motor 0 — 4000 rpm [2000]
Start Position Start Position Position of actuator when switching on motor 0 - 100 % [50]
Fuel Limit Fuel limit Current limit for actuator 0-100 % [100]
. . Parameter set 1 for Proportional value of the engine
Gain 1 P rt | value 1 0-100 % [22.0
an roportional vallie speed governor, input GAIN (G) open ol ]
Parameter set 1 for Integral value of the engine
Int 1 Int | value 1 0-100 % [10.0
n niegral value speed governor, input GAIN (G) open ol ]
Der 1 Differential value 1 Parameter set 1 for Differential value of the engine 0— 100 % [15.0]
speed governor, input GAIN (G) open
. . Parameter set 2 for Proportional value of the engine
Gain 2 P rt | value 2 0-100 % [22.0
ain roportional vaiue speed governor, input GAIN (G) closed ol ]
Int 2 Intearal value 2 Parameter set 2 for Integral value of the engine 0= 100 % [10.0]
9 speed governor, input GAIN (G) closed oL
. . Parameter set 2 for Differential value of the engine
Der 2 Diff tial value 2 0-100 % [15.0
er fierential value speed governor, input GAIN (G) closed ol ]
Droop Droop % Droop % for droop mode 0-25.0% [3.0]
Full Load Current Full Load Current Full Load current for droop mode 0-6.0A[4.5]
No Load Current No Load Current No Load current for droop mode 0-6.0A[0.1]
Acceleration Time Acc Time Speed Ramp Up Time 0 - 25 Sec [3]
Deceleration Time Dec Time Speed Ramp Down time 0 —25 Sec [3]
Bias Voltage Bias voltage Bias voltage fo'r synchronisation or load sharing for 0— 10.0V[5.0]
parallel operation
FS fc?r Synch/Load FS for load sharing Full scale voltage for load sharing 0-10.0[10.0]
Sharing
. . Down scale voltage for external voltage input speed
DS for Speed trim DS for speed trim trim 0-10.0[5.0]
FS for Speed trim FS for speed trim tFrlur: scale voltage for external voltage input speed 0 10.0[10.0]
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9 Correction system faults

WARNING

Disconnect the connector cable to the actuator only when power is off.

9.1

Motor does not start

Fault, LED signal

Possible cause

Check

Action

Power supply?

Voltage too low

Check voltage between
connection M(+) and L(-)

Adjust power supply and polarity (min.17
V for 24V system)

Battery and wiring

Check battery voltage
during start procedure;
check wiring.

Voltage drop to large because of small
cable cross-section or low battery.

Display shows 0000

No signal from magnetic
RPM sensor.

Measurement of voltage
between terminals N and O
(during start-up)

Should be min. 1.0 VRMS during start-up

Actuator fault

Check wiring.

Measure voltage at termi-
nals J and K.

Measure resistance.

See connection diagram.
Note actuator specification.
Do not separate cables when the actu-

ator is under power!

Fuel supply

Check if fuel is sufficient

Top up fuel if necessary

Configuration,
wiring

Terminals A and C are not
connected correctly.

Check wiring

If neither A nor C are connected, the
InGovern series is configured for
SPEED1

Engine does no

Incorrect number of teeth

Correct setting

start Incorrect Speed setting
9.2 Motor does not run with the correct variable RPM
Fault Possible cause Check Action
Potentiometer wiring Terminals B,C;:D not | Check wiring. see connection diagram
correctly connected
Incorrect number of teeth Adjust setting
Configuration Incorrect configuration
9.3 Over-speed during start process
Fault, LED display Possible cause Check Action
display - - - - Over-speed limit value set too low Adjust value
Tuning sub-optimal Increase GAIN, INT. and speed ramp
where required.
Starter cut-out set too high Adjust value
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9.4 Overcurrent during start and/or engine running process

Fault, LED display | Possible cause Check Action
display = === Terminal J, K short circuited or con- Check wiring Rectify misconnection
nected wrongly.
Actuator is damaged. Check actuator Replace actuator.
resistance
Actuator is not suitable for usage Check actuator Replace actuator.
specification

9.5 Engine unstable

Fault, LED signal Possible cause Check Action
Slow periodic vibration Friction on connection shaft or | Check mechanical Remove source that is
control rod parts. causing friction

approx. 0,5-1Hz

1 Battery voltage too weak check battery and Replace battery,
—‘\‘_/:I\/ wiring: Adapt wiring accordingly

min. 20V for 24V

system
Actuator too weak Use stronger actuator
Too little speed compensation Increase DER
Fast periodic vibration GAIN too high Reduce GAIN

WU,‘WV\ Too much speed compensa- Reduce DER

approx. 8 -12 Hz tion

Fault in fuel supply Remove fault in injection
system
Spongy or worn clutch Check play in clutch | Correct fault
Governor is ok but actuator control Rotary oscillation caused by spongy clutch or too | Correct fault
(actuator lever)l much clutch free play
vibrates ca. 1 mm Misfire of a cylinder Correct fault
! A AAR LA
AWML
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10 Technical Data

10.1 Performance

ISOCNIONOUS/STADIIITY ... ...ttt h e e bt oo eh e e et e e e oa b e e e e e bt e e eabe e e oo bttt eaae e e e e bb e e e nanee e e abbeeeenan 1+0.25%
RPIM FBNGE ...ttt ettt e et et e e 300 - 8 KHz (112-4000 RPM for flywheel with 160 teeth)
RPM variation With tEMPEIAtUIE...........oc e e e et e e e s e et eeaeee e e s sneaeeaeeee s ssasaeeaeesansssanaeeessnnsnnnneaeeens +0.25% max.
([ ToR= o (U] (4 0 T=T o OSSO TPR TR TPPP Full Range
S o 1=T=To [ 414 PO OSSR PPPUUPRE Programmable 0-100%,

10.2 Surroundings

Temperature range -40° to 85°C (-40 to +180°F)

REIALIVE NUMIAILY ...ttt ettt ettt e e e ettt e e e e e bt bttt e e e e e aanaee e ee e e e eanbaeeee e e e e aanbeseeee e e amnsbeeeeeaeaannenaeaeaaaannnnes up to 95%
SUMACES FINISN.....eeeee ettt e e e e bbb e e e e e e e s e e e e e e e e snneseeeeens Fungus Proof and Corrosion Resistant
(O] o= ()T TSSO PP PSPPI EN55011, EN61326-1

10.3 Input/output parameters

10 o] o] VY o] | = o [ T PP TP PPRPRRP 12 or 24 VDC Battery, (6.5 VDC to 33 VDC)
o1 1 2O OUPRPTRPN Negative Ground (housing isolated)
CUurrent CONSUMPLION ....cueeiiiiiie ettt ettt e e e 90 mA max. continuous, (Excluding actuator drawn current)
Max permitted aCtUBTOT CUITENT.........oiiiii ettt b e bt e e e e e sabe e et e e e s 8 A continuous (at 25°C
ENGINE SPEEA SENSOT SIGNAL.........tiiiiiiiii ettt et e e bttt oot b e oo bt e e e st e e e et bt e e eab et e e b et e enbb e e e nan e e e et e e e nneas 1-120V RMS
+5VDC OUIPUL (TEIMINAI D) ....eeee ittt h et a e e ettt e h et e e a b et oo b bt e e ab e e e e ea et e et e e e es e e e e aabae e s abneeeanteeee e up to 12 mA
Load Share/SYNCRIONIZET INPUL ........ooiiie ettt a et et e oo bt e et et e ea et e e s b bt e e b et e e bt e e eabe e e enbeeeaneeeas 0-10 VDC
V= STl N T g (o] (=Tox o PRSP P PP Yes
Transient VOIAGE PrOtECHION ........o . ittt bt e e ekttt e oo b et oo bt e et et e e eabe e e e b bt e e ea et e e s bt e e esneeeannaeas 60V

10.4 Norms/standards

Authorizing office... ... CE and RoHS requirements
(0%e]0 0100 [T TToF=1 (1o ] o H OO RPRUOR SRR SAE J1939, DST Mode

10.5 Reliability

AV o= o] o PRSP OTPPPTPPIN 7G, 20-100 Hz
] Lo T PSP PPPP 20G Peak
LTS o T= 1 o o USRS 100% functionality inspection

10.6 Mass and weight

Dimensions .... ....139 x 107 x 32 mm
L AT = | o | PP U PP OUPPPUPURPRIN 0.372 kg
Installation..........cccocoovvvvieeeennnnnnn. direct on motor chassis, preferably vertical, with rubber shock absorbers, insulated, or in control cabinet

10.7 Configuration parameters

Number Of flyWheel tEEEh, FTANGE ......cci ittt ettt et et e e bt e e e e e e eab et st eeesaeeee s 50 -250 teeth
(@Y= ] 0 T=Y=To I o o) L=Y o 1 o] o I RSOSSN max. 4000 rpm
S =T (o oW o T T o =Y T USSP PPPRN 4000 rpm*
LD G0 N SO PUPRRR 4000 rpm*
= 1221 o) L= Y SRS SPRRP 4000 rpm*
PresCribed STArt QUANTILY ..........oiiiiii ettt h e bt e bt oo bbbt b et oo bt e e b bt e et e e e eh et e e anbe e s 0-100 %
LU= I =T o T PSP PPPRSR 0 — 20 secs.
ST 1YY I =T o o SR 0 - 100 secs.

* Depending on Overspeed Protection. These values are always < Overspeed.
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