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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; HT-HSG100

complies with the basic health and safety requirements of machinery directive 2006/42/EC Appendix
l.

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:
E. Uzunlar Murgenthalstrasse 30 4900 Langenthal

The special technical documents are transmitted in electronic form as required by individual state of-
fices.

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

Langenthal 01.12.2014 Huegli Tech AG,

Uzunlar, Emrah Huegli, Daniel

Product Manager President
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2 General

2.1 Introduction

The HT-HSG100 is an intelligent electronic engine speed governor for managing motor RPM that
works hand in hand with the spring less version of HT-TM2200-75 rotary actuator to provide fast re-
sponse, precise control and reliability when required to react to load changes.

A closed control circuit using an actuator, magnetic RPM sensor and the position feedback signal
from the HT-TM2200-75, the HSG100 can be operated for a large number of motors in both an isoch-
ronous and static fashion. High precision and robust construction makes it possible to use in the
harshest motor use conditions.

The microprocessor design provides precise and user-specific performance and functionality. The
HSG100 enables exact (< 0.25%) isochronous rotation speed control. The permanent memory saves
the settings even if the power supply is interrupted and thanks to a wide voltage range of 12-24 VDC
the HSG100 has a wide range of uses.

2.2  Safety instructions and Warnings

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

No liability can be accepted for damage arising from failure to follow the instructions or any inappro-
priate 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 liability 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 components is only guaranteed with original accessory parts and spare parts.

The HSG100 engine speed governor is robust enough to be placed in a control cabinet with other
operating control devices or installed on the motor. If water, mist or condensation can come into con-
tact with the controller, it should be mounted vertically, allowing the liquid to flow away from the con-
troller. Extremes of heat should be avoided.
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2.2.1  Over-speed protection

IMPORTANT

E] An over-speed 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

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

= -
Lt

2.3 Guarantee terms and conditions

2.3.1 Correct use

The device is intended for exclusive use under the conditions described in the "Technical Data" rubric.
Other uses are potentially dangerous. Huegli-Tech AG cannot accept liability for damage which re-
sults 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 guarantee terms and conditions of Huegli Tech AG shall apply.
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3 Installation and connection

3.1 General information

The magnetic RPM sensor cable should be shielded to guarantee that no electromagnetic interfer-
ence 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 3% 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.

A IJ.I [J.: El 3 F ] |]| I J * % M N 0 ||'
1 | [ ]
SPEEDZ sPEEDY DLE  GAIN  IN-COM +SVDC  GND  BOUTI  BOUTZ OU-COM +5VDC FEED GND +SWDC SPEED  GMD
BACK TRIM

o

48 .
Fa

4

HT-TM2200
Actuator PiCk-Up
Battery

Actuator Position Feedback

Cross-section of the battery and actuator cable at terminals S,T,U, and V:
1.5 mm? for 24 VDC or
2.5 mm? for 12 VDC
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E] IMPORTANT

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

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 V, should be fused 6 A.

e The governor should be installed such that the housing has connection with the chassis of the
control 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 shield-
ed cable must be used.

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

Important: The HSG100 is equipped with over-current protection on the (Terminal S & T) output to
actuator. Please note that even through overcurrent protection is in place, repeatedly subjecting the
actuator output to overcurrent or short circuit condition can result in permanent damage to the prod-
uct. Overcurrent protection is activated when the digital display on the HSG100 shows = ===,
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3.2

Connection terminals

Connection Terminal || Description Definition Type
E SPEED2 Optional preconfigured speed selection || Binary Input
o
: -
S b SPEED3 Optional preconfigured speed selection || Binary Input
o
m IDLE Idle Binary Input
GAIN Preconfigured PID set2 selection Binary Input
=
§ —m IN-COM Input Common Connection Common Connection for Binary Input
> 5VDC Power Supply Power Supply
s N +5VDC
L
E GND Ground / chassis Ground
@ Binary Output
S—x= it
§ BOUT1 Crank Termination Output
E BOUT2 Over-speed Output Binary Output
=
'.'n‘ ~ OUT-COM Output Common Connection Common Connection for Binary Output
2
+
g — +5VDC 5VDC Power Supply(Feedback sensor) || Power Supply Output
o
o -
LS FEEDBACK Feedback position signal input Analog Input(0-5Vdc)
E GND Ground / chassis Ground
b
5 +5VDC 5VDC Power Supply Power Supply Output
o
=B
=R O SPEED TRIM || Speed Trim input Analog Input(0-5Vdc)
E GND Ground Ground
m EXT SPEED Load distribution / synchronisation Analog Input(0-10V)
E GND Ground Ground
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>

Q ACTUATOR + || Actuator (Plus) PWM Output

s

=

= ACTUATOR- Actuator (Minus) PWM Output
BATTERY- Battery (Minus) Power Supply Input
BATTERY+ Battery (Plus) Power Supply Input
PICKUP- Pickup (Ground) PWM Input
PICKUP+ Pickup (Plus) PWM Input
CAN LO CAN high Communication Interface
CAN HI CAN high Communication Interface
DROOP Droop Droop enable signal

3.3 Electrical connection

The HSG100 has a range of different connection options for various applications. The digital inputs
and outputs of the HSG100 are galvanic isolated. Therefore you have option to connect the digital
inputs and outputs in either galvanic isolated or non-galvanic isolated configuration depending on your
application/system requirement.

Non-galvanic Isolated Binary Input Configuration

A B I

i I} i i l | | 1 1
SPEED2 SPEED3 IDLE  GAIN IN-COM +5VDC GND BOUT1 BOUT2

A C D G H |

) } ! i | | | 1 |
SPEED2 SPEED3 IDLE  GAIN IN-COM +5VDC 6ND BOUT1 BOUT2
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Galvanic Isolated Binary Input Configuration
5~24Vde

\c)'l ,\o’,
+ -

OR
- |+

! 1 1 [ | |
SPEEDZ SPEED3 |DLE  GAIN IN-COM +5VDC GND BOUTI BOUT2

Important: To achieve galvanic isolation, grounding and power supply used by the HSG100 cannot be
the same as that of the device that the input/output is interfaced with.

Galvanic Isolated Binary Output Configuration

DC Supply + DC Supply -
5~ 24Vdc 5~ 24vdc

i

Controller

Controller
Sinking Digital Input

1|:7|

Sinking Digital Input
Sourcing Digital Input
Sourcing Digital Inpu

TN Lo n
IN-COM +5VDC GND BOUT1 BOUT2 OUT-COM +5VDC FEED  GND

BACK

F 6 H |1 K L M

| | | | 1 | | |
+5W0C GND BOUT1 BOUT2 OUT-COM +5VDC FEED  GND

BACK

Important: To achieve galvanic isolation, grounding and power supply used by the HSG100 cannot be
the same as that of the device that the input/output is interfaced with.

Identification: Version: 1.3 Operating instructions 11/41

Doc. Name: & HT-HSG100-MN-EN-V1.3 10.08.2017

© 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.



HUEGLI
HT-HSG100 ' HUEG
Intelligent Hyper Speed Governor - SWITZERLAND

Non-galvanic Isolated Binary Output Configuration

DC Supply
5~ 24vdc

Controller
Controller

Sourcing Digital Input |+

Sinking Digital Input
Sinking Digital Input
Sourcing Digital Input

E K 1L

l | | | l | |
IN-COM  +5VDC OUT-COM +5VDC  FEED

T e W L
IN-COM +5VDC GND BOUT1  BOUTZ OUT-COM +5VDC FEED  GND
BACK

|
+5V0C|

BACK

The following describes the applications and relevant connection configurations.

3.3.1 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 Speed 2(A)
and Speed 3 (B) as shown in section 3.3. The RPM settings can be set using the HSG100 PC Con-
figuration software.

Speed?2 Speed3
Input Input Active Speed
Open Open Speedl
Close Open Speed?2
Open Close Speed3
Close Close Speed3

Synchronizing / Load Sharing Input

Set Bias Voltage

0 - 10V‘:(FS for Synch)
+
A B C D E F G H | J K L M N O P

Q R
[ O (S T O o |

i i i i i
SPEED2 SPEED3 IDLE  GAIN IN-COM +5VDC GND BOUT1 BOUT2 OUT-COM +5VDC FEED GND +5VDC SPEED GND EXT GND
BACK TRIM SPEED
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Synch. / Load Sharing
Binary Speed Up Down
BEdemal speed trim | Ext Speed
[ Adjust actuator output
Set Relay for Overspeed
Set Relay for Crank Speed

Options

[] Ext. Speed Input Positive Regulation
Owver Cumrent Shutdown (Actuator)

BiasVoltage [Volt] 5.0

FS for Synch/Load Sharing [Volt] [10.0 || [] Soft Coupling

] Lead

[“] Fast Speed Measurement

[] Over Speed Latching

[ Lag
@ Online

If a load distribution and/or synchronisation/load control (for parallel operation with the mains) is addi-
tionally 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 HSG100 can work on both negative or positive princi-
ple depends on the configuration. The Sync/Load Sharing functions must be activated using the HT
Speed Governor Configuration software.

Example
1. Negative speed regulation
nput Bias Full | R ted
Voltage u equeste Opti
ons .
(Ext Voltage S(I:tale Speed p BiasVoltage [Volt] 5.0 :
voltage
Speed) FS for Synch/Load Sharing [Volt] 100 *
0.0v 5.0V 10.0v 1550rpm [:] Ex Posili "
5.0V 5.0V 10.0v 1500rpm 9 W Do gl
10.0v 5.0V 10.0v 1450rpm
2. Positive speed regulation
Input Bi
Voltage VOI[[ZZe SFuIII Reg ues;ed
(Ext cale bee Options
BiasVolt :
Speed) voltage as B_DE[\"D“] 50
0.0v |50V | 100V | 1450rpm . Fslf” E’M"“"“L“d Sharing [Volt] [10.0 3
o - Speed itive Requlati
50V |50V [ 10.0v | 1500rpm nput Positive on
10.0v 5.0v 10.0v 1550rpm

Note: This option only available on Firmware version>=1.51 and PC software >=3.0.0.81

Options

[] Bxd. Speed Input Pesitive Regulation

BiasVoltage [Volt]

5.0

FS for Synch/Load Sharing [Volt] |10.0

-
-
-
-
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3.3.2 Variable Speed
a. Potentiometer
If the motor has to be run with a variable Speed setting, this can be achieved with an external potenti-

ometer (5 or 10 kOhm type) using a 3 wire connection. This is to be connected according to the fol-
lowing diagram.

10K
Ohms

J K L Mm N O P Q0 R PC Software

i | I I
OUT-COM +5VDC FEED GND +5VDC SPEED GND EXT GND
BACK TRIM 233

BExtemnal speed trim |Pg| V

Speed Trim DS 1500 % RPM
Speed Tim FS 1799 % RPM

The External Speed Trim function must be activated in the HT Speed Governor Configuration soft-
ware 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

b. Voltage Input
DS speed trim volts to FS speed trim volts
PC Software
Speed Trim
DS to FS

Exdemnal speed trim |Ext5pea:l w

Speed Trim DS 1500 % RPM
Speed Tim FS 1799 % RPM
J K L M N O P

UT-COM +5VDC FEED GND +SVDC SPEED GND ) ' Options

BACK TRIM DS for Speed Trim [Volt] 5.0

F5 for Speed Trim [Volt] 10.0

Ak 4r
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3.3.3 Crank and Over-speed output

HSG100 has 2 binary output (can be set as sourcing or sinking output depending on the wiring
configuration).

BOUTL turns on when crank termination speed is reached and will turn off when engine speed reach-
es 0 rpm. BOUT2 turns on when over-speed event occurs and will turn off depends on over-speed
latch setting

DL Sanpiply

5= 24\ de

ontroller
put
Aput | I

Controller
Ssurging Dipasi |

Car

-|-/".f

Sinking Cigitel lngat &
Sesarcing Dipital bn

Sinking

J K

1 |
QUT-COM -+ 5¥0C

N
DUT-COM +5¥DC  FEED IiI.NIJ +5NC

BALK

[] Ower Speed Latching BOUT2 turn off during next crank
Over Speed Latching Press ‘Fn’ key or power ‘off’ and ‘on’ to turn
off BOUT2

3.3.4 RPM adjustment via digital signal

If the speed setting is required to be set via a digital signal, this is also possible with the HSG-100.
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

Speed 1 (1500 +| RPM
Bin Speed Rate Up 200 + me
Bin Speed Rate Down 300 +| ms | Can bus Protocol: DST
Enable droop
Minimum Speed 19500 | RPM
n Synch. / Load sharing

Maximum Speed 1793 1| RPM
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Non-Galvanic Isolated Configuration

Galvanic Isolated Configuration

5~24Vde

VN
+ -
ORy

- |+

RPM+
RPM

A B C
SN N

SPEEDZ 3PEEDY MDLE

D E F

] ] ]
GAIN  IN-COM +5VOC

A B l]:

SPEERZ SPEEDY  IDLE

)
z| 2
e (==

A B C D

D E

1 |
GAN

|
+30C  GND

| ]
I 1 1 1
IN-CoW SPEFD? SPEFDE  IDLE GAIM  WN-COM

Speed?2 Speed3 | Bin Speed Rate Up | Bin Speed Rate Down Requested Speed
Input Input (milliseconds) (milliseconds) (rpm)
Open Open 200 300 No Change in Requested
speed
Close Open 200 300 Requested speed + 1 for
every 200 milliseconds
Open Close 200 300 Requested speed -1 for
every 300 milliseconds
Close Close 200 300 No Change in Requested
speed
3.3.5 Droop Mode % Droop is for load sharing purpose. Droop

A B C D E

SPEED SPEEDS IDLE  GAIN INCOM +5VOC GND BOUTI BOUTZ

-~
()

FGI‘!I J K L Mm N O P Q R

OUT-COM +SVDC FEED GND +5VDC SPEED GND EXT  GND
BACK TRIM SPEED

e

©

ACTUATOR ) |BATTERY PICKUP CAN_) (DROOP.
T T Y

- - + - + W H
S T U VvV w X Y 1

function reduces the reference speed as
load increases. It allows the engine to
run at higher speed during no load and at
rated speed at load. Droop mode can be
enabled on HSG by Terminal Z1 (Droop)
to GND (Terminal R).

+» Depending on the software configuration,
the requested speed can be change via a
5k ohms potentiometer or by a 0-10Vdc
via the EXT Speed input.

Software configuration related to Droop can
be found in section 5.3

(droop mode can work only in Hardware
version ‘E onwards)
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3.3.6 Position Mode

Input A (Speed2) to Actuator Feedback

GND for Position o
Position Input

% HSG-100 provides a special function
ABCDEFGD}! ql‘(LMNO q e . .
or iy e Gin Wl oSG G ST MWD omomeswc M o oo s oo 61 o named position mode. When it use, it
allows the HSG-100 to work like an

g - electronic throttle control.
@ @ @ Pesition Mode |0 > Inactive w

1> HT-TM

ACTUATOR) (BaTreRY) (Picuur) (AN ) (DRooP

- = + - + W W
T U VvV.w X Y z 1

Position Voltage Configuration

Options BiasVoltage [Volt] 5.0 =[] Fast Speed Measurement
FS for Synch/Load Sharing [Volt] 10.0 |2 v 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 ac-
tive and PID parameter 2 will be selected.
& Speed Governor Configuration V 3.0.0.81 HSG100

File  Setup Help
1 Main Configuration PID Configuration Speed Graph Speed Records

Speed parameters Speed PID 2 Position PID 2
Speed 1 |1500 2| RPM Gain{%) Int(%) Der{%) Gain(%) It (%) Der{%)
135 =St > |27 6 = 178 s [12.0 s |27.8 =
Postion Mode
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It is important to know that the PID Parameters determine the response of the actuator once the Posi-
tion Mode is active.

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 Q + R (Ext. Speed) are connected to the speed regu-
lation output of the genset controller (for example DST 4602). This signal must be set to a bias of 5 V
with negative characteristic for speed regulation, it means signal < 5 V = Speed up, signal >5 V =
Speed down.

As long the engine is not connected to the grid (GCB open) the HSG-100 works in normal speed gov-
erning mode (Input A open) with the signal at Q + R (Ext. Speed) coming from the genset controller
the engine the engine is synchronized to the grid. Once the GCB is closed the HSG-100 must be set
to position mode by switching input A (Speed 2) to GND. This can be done by a free feedback con-
tact of the GCB.

3.3.7 Otherinputs

3.3.7.1 Idle
If this contact is closed, the motor runs at the configured idle speed.

3.3.7.2 Gain

HSG100 has two set of the PID. If the contact is open, parameter set 1 is active, when the contact is
closed, parameter set 2 is active. For some applications it may be necessary to use other parameters
in idle as under load.
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3.4 CAN BUS Connection

Using the CAN Bus connection, the bus cable must be connected to the terminals Q (Can HI) and P
(Can LO). If the HSG100 is the first or the last device in the bus, a termination resistor (1200hms) is
required. Shielded cable (for example, HELUKABEL CAN BUS 2x0.22) must be used for the CAN
Bus connection.

| max. 270 m / 885’ (ft) I
22:; / Can Bus

b

Shield
connected to Ground
only one side !

LN ~ _HVVL T H\\ L
120 Ohms CAN S
DST 4602 K\ Device
The First and the last Device of the Can Bus
must be Terminated by a 120 Ohms Resistor ! 120 Ohms

3.5 Keypad

The HSG100 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.

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, af-
ter 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.
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Regular Mode

Normal operating mode

500

\ RPM

| Default: 1500rpm

Press & Hold [Fn] and [+] button for 3 seconds to unlock

After 3 seconds SPd.! Speed1,2,3/idle/FS/DS Default: 1500

[Fn] button:1x press GERr/5D Number of teeth Default: 50 teeth
[Fn] button:2x press GRi./2210 P value* Default: 22.0%
[Fn] button:3x press inT. /100 [ value* Default: 10.0%
[Fn] button:4x press dEr. /!5 D0 D value* Default: 15.0%
[Fn] button:5x press Ltim PID Loop time Default: 15ms
[Fn] button:6x press CrAn/200 Crankspeed Default: 200 rpm
[Fn] button:7x press FUrf/3 Fuel Ramp Default: 3 sec.
[Fn] button:8x press SP.rA/! Speed Ramp Default: 1 sec.
[Fn] button:9x press StPo/50 Start Position Default: 50%

[Fn] button: 10x press FueL/iCD Fuel limit Default: 100%
[Fn] button: 11x press 0.5Pd/2000 Overspeed Default: 2000 rpm
[Fn] button: 12x press Droo/3 0 Droop % Default: 3.0%
[Fn] button: 13x press 1S5S0 RPM display Default: 1500 rpm
[+] button: 1x press cOOO— 200! Increase value by 1 for all parameters
[-] button: 1x press e000— 19889 Reduce value by 1 for all parameters
?che:ZI(fctHgL?cLFr?oZZtﬁ?:e:l:i:ajeconds qui To select quick mode display | to access only PID Menus

*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 input is

closed, parameter set 2 (Gain 2, Int 2 and Der 2) is shown.

Quick Mode

Normal operating mode

RPM

Default: 1500rpm

[Fn] button: 1x press GRi./22D P value* Default: 50.2 %
[Fn] button: 2x press int /0.0 [ value* Default: 21.9 %
[Fn] button: 3x press dEr /150 D value* Default: 7.0 %
[Fn] button: 4x press Ltim PID Loop time Default: 15ms
[Fn] button: 5x press 1508 RPM display Default: 1500rpm
Press & Hold[Fn] button for 3 seconds - To select regular mode dis-
reg to access all the Menus

To select Regular mode if required

play

General Features for all Types and Modes

Press & Hold [+] and [-] button for 3
seconds to know the firmware version

1t [}
Vial

Working firmware version

Current version

Press [Fn] and [-] button to exit from

Menu display

RPM display

Default: 1500 rpm

[+] button: 1x press

Increase value by 1

for all parameters

[-] button: 1x press

Reduce value by 1

for all parameters

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

Language
Select Setup Language
Select the language to use during the
instalation;
e "
Deutsch ‘
E— oo )

2. Click ‘Next’

[ Setup - Speed Govemor Configuration SG Seres =15

Welcome to the Speed Governor
Configuration SG Series Setup
izard

3. Don't change the
default location

"9 Setup - Speed Govemor Configuration 56 Series = 5

; 2

Setip vl nstal peed Governor Confipraton SG Seres it the folowng
e

s wendd e to select  ifferent folder, cick Bromse.

fi=Fies 000 Ve Tech Actooed Govermor Confpranon <G 10T

Atlesct 16.3M8 of free dk spsce s requred.

4. Click ‘Next’

8. Click ‘Install drivers’
= e

| instel Dvers | | Remave Dvers Qose

16 USB Driver Management Tool64-B¢

HUEGLI
TECH

7. Installing......
@ Setup - Speed Governor Configuration SG Series

Exractng

C5),..\S0eed Governor Confiuration SG100Ypegs Pc_Droop_50_100_200.0

Setuo instals Soeed Governor Configuraton SG Series on your

=
™
Z.‘v*

et )

6. Click ‘Install’

7 Setup - Speed Govemor Configuration G Series

{ Ready tolnstal
Setup s now e

9. Drivers are installed.
Click ‘close’

19 USE Driver Management Too 64-B4

[ st Drvers: Remove Divers | oo

rmstnon

HUEGLI
TECH
[N Jom=s

10. Click ‘Finish’

etup - Speed Go jon SG Sen

Sl e

Completing the Speed Governor
Configuration SG Series Setup
Wizard

Setup has finehed instaling Speed Gorernor Confuratin SG.
he sppicaton may be launched by

7] Launch Speed Governr Configuraton SG Series

11. Software Launched

AAA AAA

12. Double click this icon
for subsequent opening of
software from desktop
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Power up the HSG100 and connect up the USB cable. Windows will search for the latest driver online
for the HSG100. Once it is completed, you will be notified either through a pop up message box or
through a notification at the icon tray.

5 Software use

Before using the motor for the first time, the basic parameters of the HSG100 must be configured.
The factory settings must be checked.

Mo Cortinsaien P10 Contopren e G Spoed et

51 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 -
faded out. This means that the PC is not yet
connected to the HSG100.

Offline Mode

If the HSG100 was connected to the PC via a USB cable, connection between the PC and HSG100
will be created automatically. When the connection 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 HSG100 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
keypad to enter the new value. The type and firmware version of the speed governor is shown at the
right bottom of the screen. To exit from the software, please click on File = EXxit.
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Actuator Position

MT Position

To check version of Speed Blinking red LED
R 4 Governor Configuration  Soft- indicates overcurrent
e s new P ware, click: (actuator output short
i e Help = About ircuit) and/
Soouh morametors Speed Governor Configuration | circuit) andfor over- —
. R R = speed event.
Speed 1 -
LOad - 10.0 % 15.0 =
g : HUEGLI
ave z
R ostore RN TECH
Configu- s . | N SWITZERLAND
ration idle Speed : St oGtV 2020
Settings PID Loop Time : e e
: () A
Options : Overspeed .E
di d 2 = Load Curent A Over Current .E
De |catg Fuel Ramp |1 3 see Full Load Position 40.0 s A Set Requested speed
Pll?cqnflgu- Speed Ramp |20 ¥ sec No Load Position 0.0 s A Set Speed Control Voltage
ration inter- |y remnation 200 3] rem [ Can-Bus Mode Protocol: 41939 ECU
face = . .
Overspoed 1000 rem Information like Indicator that shows the physical

Start Fuel |54

communication error

nosition of the actuator.

Firmware version and
controller type information

will be shown here

[] Ext. Speed Input Positive Regulation

10.0 %LU Soit Coupling
[] Over Speed Latching

are shown here.

Blinking Green LED to indicate
software is online and communi- Bemrmamneaed g
cation with the speed governor

[ Lead

Various values are represented both graphically and numerically in the start window and the Control-

Govemor Values

ler Values window.

Nominal speed*

Current RPM

Current % of output
PWM for current/fuel

Requested Speed 1500 +—— Nominal speed*

Speed Control Voliage 5.116

*If the Synch. /Load
Sharing, Binary Speed
Up Down or External
Speed Trim function was
activated, the value
changes using the cur-
rent Speed setting. This
allows monitoring of
whether the external sig-
nals are functioning with-
out fault. This is especial-
ly helpful with the
Synch/Load Sharing
function to monitor the
corresponding signal
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5.1.1 Speed 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 external potentiometer

Speed Trim FS*: highest RPM for external potentiometer

Idle Speed: idle RPM, must be set to 600 — 700 rpm even if this function is not used; higher
where required.

PID loop: interrogation cycle for PID governor

*Active only when External Speed Trim is selected

5.1.2 Options

Number of teeth on the flywheel. This parameter is used by
the HSG100 to calculate the current RPM.

4k

Gear Teeth |50

Fuel R 1 - This parameter determines the timing required to reach start
position. If the current speed exceeds the crank termination
speed, the speed ramp feature will take over.

Speed Ramp |3 2l eoc The speed ramp determines the following:
e Ramp up timing after crank termination speed to
Requested Speed.
e Ramp down timing Nominal(Requested) Speed to Idle
Speed
e Ramp up timing from Idle Speed to Nominal(Requested)
Speed
Crank Termination 1200 = RPM This value is to determine if the motor is starting or running.

As soon as the motor RPM exceeds this limit, the HSG100
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.

If the over-speed value is exceeded, HSG will drive the actu-
ator in reverse direction to stop the fuel to engine. The digital
display of the HSG100 will show - - - -. After restarting, the
current RPM will be shown again depends on

[+] Over Speed Latching

Overspeed 2000 = RPM

x Position of the actuator when the motor starts. The actuator
remains in this position as long as the crank termination val-
ue (starter cut-out) is not exceeded.

4k

Start Fuel 100

Fuel Limit | 100 sl o This is the fuel/current limit of the actuator, so that under full
load the actuator does not consume excessive amounts of
electricity and also limits the maximum about of fuel fed. The
limit should be set such that e.g. with a limit of 80, the actua-
tor still works properly under full load condition. If this is not
the case, this limit must be increased.
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Enabled when used for parallel application. Activated by ex-

Droop 3.0 | % -
ternal wiring.
Full Load Position | 40.0 =] o Actuator driving position under full load conditions during
droop Operation.
No Load Position (20.0 =% Actuator driving position under no load conditions during
droop Operation
[/ Can-Bus Mode | BN EEE =50 «| || Activates Can-Bus for communication with external
ez | OO
Protocol- J1939 ECU
[] Synch. / Load Sharing Activates analogue input for load distribution and/or a

synchronisation/load control, see 3.3.1

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

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

BiasVoltage [Volt] 50 'I_'his parameter is valic_i only for Synch/load sharing z_;md' posi-
tion mode. Load sharing requested speed zero point is de-
cided by this setting.

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

*

L3

DS for Speed Trim [Volt] (5.0 = Down scale voltage setting for External speed trim voltage
input mode(Ext Speed).

Full scale voltage setting for External speed trim voltage in-
FS for Speed Trim [Volt] 10.0 |- put mode (Ext Speed).

Activates digital mode for speed setting, see 3.3.3 When this
Binaey Speed Up Down mode is activated, the Speed Values are altered. The values
for Bin Speed Rate UP & DOWN, Minimum Speed and Max-
imum Speed can be set.

External speed tim ST = Variable Speed setting by potentiometer or 0-10Vdc, see 0

l:—:—*
Ext Speed

This function is only active when the motor is not running. If
. this function is activated, the Start Position value is transmit-
[] Adjust actuator output ted directly to the actuator. A visual inspection can then de-
termine how far the actuator actually moves during the start
without having to actually start the motor.

Over Current Shutdown {Actuator) This option is to switch off the actuator output and stop the
engine when over current or short circuit occurs on actuator
output(always selected not changeable)
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This option is to prevent cranking the engine after over-

Over Speed Latching speed occurrence. User needs to press the “Fn” key or pow-
er on/Off to reset the error otherwise display toggle between
the detected over-speed and over-speed symbol ----.
If this option is deselected and over-speed occurred then

[] Over Speed Latching HSG-100 display toggle between the detected over speed
and over-speed 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

5.1.3 Loading/Saving Settings
The following functions are only available when the HSG100 is connected to the PC!

A configuration can be saved on the computer by clicking W' Speed Governor Configuration V3.0.0.81 HSG100
on the Setup button. File | Setup | Help

. . . Save Configuration Settings
If you wish to transfer a saved configuration to another = f

HSG100, click on the Load configuration menu and Spe ), load Configurartion Settings
select the desired configuration file. The configuration will then be P Restore Start Up Values
loaded onto the HSG100. View File Configuration Settings

/ Disable Protected Parameters

A patrticular and very helpful function is offered by the Restore
Start Up Values. If you have adjusted the governor and cannot
reproduce the original values (and have not stored them),

this function can be used to retrieve them. The PC software sayés the settings that were stored at the
time the connection was established with the HSG100.

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:

Con pe- HSG100 -~

|

|
- i
Speed ramp: & |
Fuel ramp: 1 |
Crank termination: 300
Speed time FS: 1800
Speed lime DS: 1500
idie speed: 700

Specd 3 1300

Speed 2: 1400

Speed 1: 1500
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5.15 Password Protected Parameters

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

e Gain2/Int2/Der2

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=> 0K
95! Password @

W Speed Governor Online: USE HID

File SEtLIFI | HElp Please inputthe password

Main ¢ Save Configuration Settings

Password: |

Sp( Load Configurartion Settings

Restore Start Up Values | :>
[ ok

View File Configuration Settings

| Enable Protected Parameters

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

@ Speed Governor Configuration V 3.0.0.81 HSG100 -
File Setup Help

Main Configuration . PID Configuration mw.?ﬁw.lllllllllllllllllllllllll.

Speed parameters m SpeedPID 1 Position PID 1 - Govemor Values Wiring
n
Speed 1 1500 2 RPM =  Gain(%) It (%) Der(%) Gain(%) It (%) Der(%) ®
S = [zo [[ie 250 [5] 2o [ioe 250 |2
Speed2 1400 3| RPM = .
-
Speed3 1300 |3| RPM = .
n
Speed Tam DS (1000 [] RPM % .
Speed Trim FS 2000 || RPM : :
llll“wlmltl.ﬂ : :
L ]
" PIDLoop Time 8 H m= B .
L ]
L T T T : 4-
29 = LasnNsssEEsEESEEEEEEEEEEEEEEEEEEEEE Actuator Position
Options Overs,
< AEEEEEEEEESR SrEEEEERESR peed.
" R ; : -
Fuel Ramp |1 3 sec : Full Load Position 40.0 A Set : Requested speed
Speed Ramp |20 2 sec 5 Noload Posiion 0.0 A St 4 Speed Control Voltage Moster Actuator Po
er or Position
Crank Termination 200 +| RPM B(E SR S R AL ANAE S S Ea e
Enable Droop
Overspeed 4000 |2
ReM [] Synch. / Load Sharing
Start Fuel |54 H o= [ Binary Speed Up Down
< - Sl R RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRNJ
Fue! Limit 100 Sk} [ Extemal specd tiim |Ext Speed = Opticnz 50 | Fast Speed Measurcment "
30 [ Adjst actumtor outpus : 10.0 T [ Seft Coupling :
Droop H = s
Set Relay for Overspeed :\j Ext. Speed Input Positive Regulation Over Speed Latching s
Position Mode |0 -> Inactive ~ Set Relay for Crank Speed /| Over Current Shutdown {Actuator) Lead [ Lag .
-llIlllIIIIllllllIIIIIIIIIIIIIIIIIIIOII(*I‘"IE.
Firmware version: V 1.51 Controller type HSG100 Port status: USB HID Info: Protected Param. Enabled
To lock the parameters, -Go to Setup =»Disable Protected Parameters.
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5.2 PID Parameters

In client-specific HSG100 versions, all PID parameters are factory-set for the best motor operation
characteristics. Depending on the individual dynamics of each motor, subsequent adjustments may
be required.

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

Speed/Position Gain 1.: P value parameter set 1 (input Gain (G) open)
Speed/Position Int 1: | value parameter set 1 (input Gain (G) open)
Speed/Position Der 1: D value parameter set 1 (input Gain (G) open)
Speed/Position Gain 2: P value parameter set 2 (input Gain (G) closed)
Speed/Position Int 2: | value parameter set 2 (input Gain (G) closed)
Speed/Position Der 2: D value parameter set 2 (input Gain (G) closed)

PID parameters from PID configuration tab

.+ Al

oy
ISpeed PID 1 Position PID 1 I I Speed PID 2 Position PID 2 |
Gain(%) Int(%) Der(%) Gain(%) Ink(x) Der(%) Gain[Z]A Int(%) A Der(%) ] Gain[Z]A Int(%) ) Der(%) )
101 550 530 E NPT X R ES STV X QR TV R 50.0 |:| 100 [3] 400 || 500 [ |00 |3 [400 |2

saaTat Tat T4

PID parameters from PID configuration tab

(%) Gain (%) Int (%) Der (%)

Gain(%) Int (%)

Der
s
«
"
n
“
©

The currently active PID parameter Set(Speed/Position 1) is indicated by the set number displayed. If
a dedicated interface for PID adjustment is required, please select the PID Configuration Tab.

Alteration of the P, | and D parameters can be done by the following methods when the motor is
active or idle:
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From Main Configuration tab
Sliding the Arrow bars.

From PID Configuration tab
Slide the green bars.

The motor RPM and the output signal are vi

PID Parameters 1

Speed/Position Gain 1.:
Speed/Position Int 1:
Speed/Position Der 1:

PID Parameters 2

Speed/Position Gain 2:
Speed/Position Int 2:
Speed/Position Der 2:

5.3 Droop

Clicking on the up & down arrow key next to the PID values
Keying in the values directly into the text box.

Clicking on the + & - arrow key next to the PID values

sible on the display.

P value parameter set 1 (input Gain (G) open)
| value parameter set 1 (input Gain (G) open)
D value parameter set 1 (input Gain (G) open)

P value parameter set 2 (input Gain (G) closed)
| value parameter set 2 (input Gain (G) closed)
D value parameter set 2 (input Gain (G) closed)

When the hardware connection required to activate droop (See section 3.3.5) is made, the Enable

Droop box becomes checked. (droop mode

Options

Gear Teeth 120 % Load Current A
Over Current °
1 = o s
Fuel Ramp 1| 2] sec Full Load Position |40.0 A Set Requested speed
Speed Ramp 20 + sec Ne Load Position |20.0 A Set Speed Control Voltage

Crank Termination
Enable Drocp

Overspeed 4000 7| RPM
[] Synch. / Load Sharing
Start Fuel 54 H = Binary Speed Up Down
Fuel Limit |100 ey [ [] Extemal speed tim Ext Speed
[] Adijust actuator output
Droop 3.0 H =

Set Relay for Overspeed

0 > Inaclive Set Relay for Crank Speed

The Actuator Position box shows position
HSG100 to know the load being drawn.

can work only in Hardware version ‘E' onwards)

Overspeed .

Master Actuator Position

[ Can-Bus Mede  Protocol- 11939 ECU

Options

50 - |[] Fast Speed Measurement

100 = |[] Seft Coupling
[] Ext. Speed Input Positive Regulation Over Speed Latching
Over Current Shutdown (Actuator) Lead [ Lag
@ Online

of the actuator which acts as a feedback to allow the
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Steps to setup HSG100 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 position.
3. Run the motor at full load condition. Once motor stabilizes, click on Set for Full load position.

Alternatively, you could also key in the full/no load position manually by observing the Actuator
Position.

Droop function will also work with Loading Sharing and External Speed trim. If none of these 2 fea-
tures are used, by default you can connect a 5K potentiometer to terminal N,O,P(refer section 3.3.5)

for speed variation of +/-100rpm.

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 Position Setting 45 | % Full Load Position Setting 45 | %
No Load Position Setting 10 | % No Load Position Setting 10 | %
Actuator Position Reading 10 | % Actuator Position Reading 45 | %
Droop 30| % Droop 30| %
Requested Speed 1545 | RPM Requested Speed 1500 | RPM

Selected Reference-SPEED1 | 1500 | RPM

Full Load Position Setting 45 | %
No Load Position Setting 10 | %
Actuator Position Reading 25| %
Droop 3.0 | %
Requested Speed 1525 | RPM
Note:

*droop mode can work only in Hardware version ‘E‘ onwards
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5.4 CANBus

The CAN bus protocol available on the HSG100 are J1939 ECU & DST. Click on the Can Bus Mode
check box and select the required appropriate CAN Bus protocol.

Load current

Full load current

No load current

0.00 A

450 = A

V| Can bus mode [JTTEELL

Enable droop  Protocol: DST
Protocol- J1939 ECU l
"] Synch. / Load

54.1 Supported J1939 ECU CAN Bus Register

Communication Messages

CAN Communication [Genset Controller ==> HSG100)

1)

PGHN 0000 _ _
S6100 Designation | J1939 Designation Byt Data Range  |Resclution Linig SPN
Reguesied Speed Aegquested Speed 142 0 ip 8031.875 [0.125 BPL A58
CAN Communication (HSGL00 ==> Genset Controller)
PGHN Foo4
S5G100 Designation | J1939 Designation By Data Range |Resolution Uiniy 5PN
ENgInG Spodced Enging Spoad 4+ 5 0 o 8031.875 [0.125 HPM 190
PGN FO03
S5G100 Designation | J1939 Designation By Diata Range ]_Hnuduqiun LUinig SPN
PWM Qutput Accolerator Pedal Position i 0- 100 o004 % 91
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CAN Communication fromusc-100to Genset Controller(DM1 Messages)

PGN FECA
HSG-100 Failure Designation: Overspeed
11939 Designation: Engine Speed

[Bytes |Bits assignment & description Values(Dec) |Data Range |Resolution |Unit
bits 8-7 Malfunction indicator Lamp Status 00
' bits 6-5 Red Stop Lamp Status 01
bits 4-3 Amber Warning Lamg Status 00
bits 2-1 Protect Lamp Status 00
bits 8-7 Reserved for SAE assignment Lamgp Status 00
= bits 6-5 Reserved for SAE assignment Lamp Status 00
< bits 4-3 Reserved for SAE assignment Lamg Status 00
bits 2-1 Reserved for SAL assignment Lamg Status 00
4ol SPN (16 most significant bits) 701
- Bits 8-6 5PN (3 most significant bits) 0 -524 287 |1 SPN
5 bits 5-1 FMI 3 0-31 1 FMI
6 bit 7-1 Occurance Count Variable 0-126 | count
PGN FECA
HSG-100 Failure Designation: Fuel Limit Reached
J1939 Designation: Engine Throttle Position
Byted | Bits assignment & description Values{Dec) |Data Range |Resolution |Unit
bits 8-7 Malfunction Iindicator Lamp Status 00
bits 6-5 Red Stop Lamp Status 00
. bits 4-3 Amber Warning Lamp Status 01
bits 2-1 Protect Lamp Status 00
bits 8-7 Reserved for SAE sssignment Lamgp Status 00
. bits 6-5 Reserved for SAE sssignment Lamp Status 00
" bits 4-3 Reserved for SAE assignment Lamp Status 00
bits 2-1 Reserved for SAE assignment Lamg Status 00
4to3 SPN (16 most significant bits) 562
2 its B-6 SPN (3 most significant bits) 0-524,287 |1 SPN
i bits 5-1 FMI 51 031 1 FMI
6 bit 7-1 Occurance Count Variable 0-126 1 count
PGN FECA
HSG-100 Failure Designation: Pickup Fault
J1939 Designation: Engine Timing Sensor
Bytedl | Bits assignment & description Values{Dec)
bits 8-7 Malfunction Indicator Lamp Status 00
bits 6-5 Red Stop Lamp Status 00
: bits 4-3 Amber Warning Lamp Status 01
bits 2-1 Protect Lamp Status 00
bits 8-7 Reserved for SAL assignment Lamgp Status 00
o bits 6-5 Reserved for SAE assignment Lamg Status 00
- bits 4-3 Reserved for SAL sssignment Lamg Status 00
bits 2-1 Reserved for SAE assignment Lamp Status 00
4dto3 SON (16 most significant bits) 637
2 Bits 5-6 SPN (3 most significant bits) * 1
g bits 5-1 FMI 7 0-31 1 FMI
6 bit 7-1 Occurance Count Variable 0-126 1 count
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54.2 Supported DST CAN Bus Register

The HSG100 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_0 (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 Gainl
e |[ntl

o Derl
e Gain2
e [nt2

o 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 software, 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 0.1 0|%
Integration 2 2+3 0-100.0 0.1 0%
Derivative 2 4+5 0-100.0 0.1 0%
Start Postion 6+7 0-100 1 0
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HSG100 values, address 0 (0Oh)
The identifier has the following appearance: 14FF2100

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 o|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
Over-speed 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.

™) Speed Governor Configuration V3.0.0.81 G200

File  Setup  Help

1500

=

8

= 1000

3 \/

3

-

a

2]

500
® Auto Range
© Zoom + 100
© Zoom + 50
O zooms-20 0
0.101 5.101 10.101 15.101 20.101

© User Defined Time from start (second)

Firmware version: ¥ 2.25 Controller type SG200 Port status: USB HID Info: Protected Param. Enabled
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6 Dimensions

21

29
36

—

124
136

223

7  Starting the motor

7.1 Before starting the motor with the HSG100, follow this procedure:

a. Turn on the power supply to the HSG100 but do not start the motor.
b. Check all the important parameters for correct values in SETUP mode:
Number of teeth, over speed, RPM settings, crank termination and start position.
c. Ensure that the feedback signal from the HT-TM2200-75 is connected to the HSG100.

Identification: Version: 1.3 Operating instructions 35/41

Doc. Name: & HT-HSG100-MN-EN-V1.3 10.08.2017

© 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.



HT-HSG100 @

[ ¢/ SWITZERLAND |
Intelligent Hyper Speed Governor LN SWITZERLAND

d. Ensure that the feedback signal is correct. If the flap is opening, the signal should move to-
wards 4.5V. If the flap is closing, the signal should move towards 0.5V.

7.2  Starting and motor tuning

The fuel supply to the motor is pre-set by the actuator according to the FUEL RAMP parameter (de-
fault is maximum fuel supply). 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
appropriate parameters until the motor is stable.

In client-specific HT-HSG100 versions, all PID parameters are factory-set for the best motor operation
characteristics. Depending on the individual dynamics of each motor, subsequent adjustments may
be required.

In the case of devices which are not pre-set, these parameters must be entered before stating the
motor.

SPEED GAIN: 10 % POSITION GAIN: 50 %
SPEED INTEGRAL: 5% POSITION INTEGRAL: 10 %
SPEED DERIVATIVE: 3% POSITION DERIVATIVE: 0%

Activate starter.
The motor will run at the set idle RPM or nominal RPM. If instability is detected, reduce GAIN and
INTEGRAL, and DERIVATIVE where required.

7.3  Optimisation of dynamic settings (Tuning)

Increase the SPEED 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 SPEED GAIN and SPEED INT should be adjusted during
this period to ensure the short possible reaction time is reached.

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

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

If the motor oscillates very slowly, the SPEED DER can be increased by pressing the + button.
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7.4  Further optimisation of dynamic settings (Tuning)

If the optimization in section 7.3 still does not allow you to reach optimized performance, it would be
necessary to achieve the POSITION GAIN & POSITION INT. The method to adjust the POSITION
GAIN & INT is exactly the same as of the adjustment for SPEED GAIN & SPEED INT mentioned in
section 7.3. For POSITION DER, for most application it is not required and therefore it is recommend-
ed to keep this setting to 0%.

8 Configurable parameters, values in [ ] = factory settings

Description Term Definition Range

Speed 1 Fixed RPM 1 Speed setting 1, 0 — Over-speed rpm
Input Speed 2 open, Speed 3 open [1500]

Speed 2 Fixed RPM 2 Speed setting 2, 0 — Over-speed rpm
Input Speed 2 closed, Speed 3 open [1400]

Speed 3 Fixed RPM 3 Speed setting 3, 0 — Over-speed rpm
Input Speed 2 open, Speed 3 closed [1300]

Speed Trim DS RPM MIN Minimum nominal speed when function External 0 — (Speed Trim FS -
Speed Trim is activated 10) [1500]

Speed Trim FS RPM MAX Maximum nominal speed when function External 0 — Over-speed rpm
Speed Trim is activated [1800]

Bin Speed Rate Rate of change in Update time for nominal speed adjustment when 0 - 1500 ms

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]

Speed MIN RPM MIN Minimum nominal speed when function Binary 0 — (Speed MAX -10)
Speed Up Down is activated [1500]

Speed MAX RPM MAX Maximum nominal speed when function Binary 0 — Over-speed rpm
Speed Up Down is activated [1800]

Idle Speed idle RPM of motor when idle input is closed 0 — 3000 rpm

[700]

PID Loop PID update Update time of the PID governor 0 — 255 ms [10]

Gear Teeth Number of teeth Number of teeth on flywheel 50 — 255 [120]

Fuel Ramp Fuel ramp Time to reach start position after switching on 0 — 20 Sec,
motor 0 =noramp [1]

Speed Ramp Speed ramp Ramp from start to nominal speed 0 — 100 Sec [3]

Crank Termina-
tion

Starter cut-out

RPM at which the HSG100 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]
Current Limit Current limit Current limit for actuator 0—100 % [70]

Speed Gainl/
Gain 2

Speed Proportional
value

Parameter for Proportional value of the engine
speed governotr,

0 — 100 % [10.0]

Speed Int 1/ Int 2

Speed Integral value

Parameter for Integral value of the engine speed
governor,

0— 100 % [5.0]
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Speed Der 1/ Der
2

Speed Differential
value

Parameter for Differential value of the engine
speed governor.

0 — 100 % [3.0]

Position Gain
1/Gain 2

Position Proportional
value

Parameter for Proportional value of the engine
speed governor actuator position feedback.

0 — 100 % [50.0]

Position Int 1/Int 2

Position Integral val-
ue

Parameter for Integral value of the engine speed
governor actuator position feedback.

0 — 100 % [10.0]

Position Der Position Differential Parameter for Differential value of the engine 0-100 % [0.0]
1/Der 2 value speed governor actuator position feedback.
Droop Droop % Allowable droop % on requested speed in droop 0-25%[3.0]

mode

No Load Position

No Load position in

No Load position in droop mode for droop sped

0 — 100 %[10]

droop mode calculation
Full Load Position | Full load position in Full load position in droop mode for droop speed 0 — 100 %[40]
droop mode calculation
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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 V(+) and U(-)

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

Battery and wiring

Check battery voltage
during start procedure;
check wiring.

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

Display shows Co00

No signal from magnetic
RPM sensor.

Measurement of voltage
between terminals W and
X (during start-up)

Should be min. 1.0 VRMS during start-up

Actuator fault

Check wiring.

Measure voltage at termi-
nals Sand T.

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 &

Feedback position signal

Check if feedback position

If flap is closing, it should move towards

wiring from actuator is in-correct | signal voltage level is cor- 0.5V. If flap is opening, it should move
rect. towards 4.5V. Replace actuator with
correct type if signal feedback to HSG100
is not correct.
Feedback position signal Check if the feedback If the wire is not connected, please en-
is not connected position signal from the sure it is.
TM2200-75 is connected to
the HSG100.
Incorrect number of teeth Check settings Correct setting
Incorrect Speed setting
9.2 Motor does not run with the correct variable RPM
Fault Possible cause Check Action
Potentiometer wiring Terminals M,N, O not | Check wiring. see connection diagram
correctly connected
Incorrect number of teeth Adjust setting
Configuration Incorrect configuration
Wiring Terminals A and B are | Check wiring If neither A nor B are connected,
not connected correctly. the HSG100 is configured for
speed 1.
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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
Feedback signal position from actua- | Check if If flap is closing, it should move towards
tor is in-correct feedback 0.5V. If flap is opening, it should move
position towards 4.5V. Replace actuator with
signal volt- correct type if signal feedback to HSG100
age level is is not correct.
correct.
9.4  Overcurrent during start and/or engine running process
Fault, LED display | Possible cause Check Action
display = === Terminal S, T short circuited or con- Check wiring | Rectify misconnection
nected wrongly.
Actuator is damaged. Check ac- Replace actuator.
tuator re-
sistance
Actuator is not suitable for usage Check ac- Replace actuator.
tuator speci-
fication
9.5 Engine unstable
Fault, LED signal Possible cause Check Action

Slow periodic vibration

Friction on connection shaft or
control rod

parts.

Check mechanical

Remove source that is
causing friction

approx. 05-1 Hz

—

Battery voltage too weak

wiring:

system

check battery and

min. 20V for 24V

Replace battery,
Adapt wiring accordingly

Actuator too weak

Use stronger actuator

Too little speed compensation

Increase DER

Fast periodic vibration

GAIN too high

Reduce GAIN

AVAVAVAVAVAVAVA

approx. 8-12 Hz tion

Too much speed compensa-

Reduce DER

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
(actuator lever)l

Rotary oscillation caused by spongy clutch or too
much clutch free play

Correct fault

vibrates ca. 1 mm

AVWALWALLA

Misfire of a cylinder

Correct fault
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10 Technical Data

10.1 Performance

(Yol a1 (0] g ol U IST L] = 111 YT TSP PUTT PP +0.25%
RPIM FBNGE ..ttt ettt e e e s ettt e e e e e e s e be e e e e e e e nbnbeeeeeeeaas 300 - 8 KHz (112-4000 RPM for flywheel with 160 teeth)
RPM Variation WIth tEMPEIATUIE. ..o ittt e oottt et e e e e e a bbb et e e e e e ok b be e e e e e e e e aababeeeee e e e nbbbbeeaeeeesnbabaeaaaeeaas +0.25% max.
Lo CI= Vo [ [U 1] [ 4 1=T oL OO PP T PP PUPPRPRTIN Full Range

Speed Trim Programmable 0-100%, (default = 5%)

10.2 Surroundings

RG] o= LT T - Uy o T T PSPPSR PPPROPPPRN -40° to 85°C (-40 to +180°F)
Relative humidity........... B PP PP OUPPRPUPRN up to 95%
Surface finish .... .. Fungus Proof and Corrosion Resistant
(O o= 1) (Tt L PO PP PR PTRS PRt EN55011, EN61326-1

10.3 Input/output parameters
SUPPIY VOIBGE. ...ttt ettt et e e et e et eebneees 12 or 24 VDC Baittery, (6.5 VDC to 33 VDC)

Polarity Negative Ground (housing isolated)
Current Consumption 90 mA max. Continuous, (Excluding actuator drawn current)
MaX PErMIttEd ACTUALOT CUMTENT ... ..ottt ettt e et e e et e st e e et e e e s e e st neeeeaarees 6 A continuous (at 25°C)
ENQINE SPEEU SENSOT SIGNAL. .......uiiiiiiiieiitt ettt ettt e a bt e e bt e e bt e e bbbt e e aab et e et et e e bbe e e s e et e sb et e e aineees 1-120V RMS
+5VDC OULPUL (TEIMINAI D) ...ttt e bt e et s bt e oo b b et oo e et e ekt b e e ekt e e ea et e e bbb e e e sbb et e nab et e s beeeenan up to 12 mA
Load Share/SYNCRIONIZET INPUL ..........uiiiiii et a et e bt e e e b et e e e bt e ekt e e e e bbbt e st et e e bbe e e e nab e e e st e e e e ennrees 0-10 VDC
REVEISE POWET PIOTECHION ......eiiitiii ittt ettt oo a bt e e b et e 42kt e 4o h b bt e oo a b et e 4a ket e e e hb et e e ea e e e e bbb e e e abb et e nan et e sbreeeenene Yes
TranSieNt VOIAGE PTrOIECTION ..ottt ettt oottt ea et e 4 bbbt ookt e oo bt e e bbb e e e ab et e st et e e bbb e e e aab e e e st eeeeaaneees 60V
Digital Input (Terminal A, B,C,D), Digital Output(Terminal H, I)...........ooiii e Galvanic Isolated
Digital OuPUL (TEMUNAL H, 1).... e et ettt et e ea e 75mA (max)

10.4 Norms/standards

AUTNOTISING OFfICE ...ttt et e e e bt e e e ettt e et bt e e e bt e e e eabe e e e nbe e e e bt e e e snbaeeeanneeas CE and RoHS requirements
(00144109101 g1oF= 1110 o H SR RTPRPUPPR SAE J1939 (Option)

10.5 Reliability

VA1 = LT o DO P PP PPUUPPPPPPPRPPPRRt 7G, 20-100 Hz
] Lo ot T PP PP U P OT PP PPPPPRPPP 20G Peak
[LgES] oZ=Tod oo FO T T T T T T O T PP PO P TP PU PP PPPPTRPPN 100% functionality inspection

D4 =T g EY (o] TP ST PR PSP 223 x 136 x 39 mm
LAY L] To] L SO TP PT PP OPPPPTTN 0.9 kg
Installation..........cccoooiiieiiinniiinens direct on motor chassis, preferably vertical, with rubber shock absorbers, insulated, or in control cabinet

10.7 Configuration parameters

NUmMber Of flYWNEEI tEETN, FANGE ... ettt ettt et na et ettt e e et e e s e e sbeeeeanes 50 -250 teeth
(@3 = Yo TT=To o (o] 1=Toy o] o PO PP OUPPOPPPPROE max. 4000 rpm
St Ly (T oD o 10 ] o =T =T OO P PP T PP OT PP PUPPPPPP 4000 rpm*
FIXEA & VANADIE RPM ...ttt ettt oo a e e et oot e e e a bt e oo h et o4 bttt eea et e ea et e e bttt e e eab et e nabe e e e enneeas 4000 rpm*
PreSCrDEA STAI QUANTILY ... .eeiiteie ettt e ettt ekt e ek et e 4 b e e eh bt e e ea et e 4a b et e e st e e e e ettt e ettt e e ettt e st e e anne e s 0-100 %
Fuel ramp.....cccocevvieens

Speed ramp

* Depending on Over-speed Protection. These values are always < Over-speed.

Identification: Version: 1.3 Operating instructions 41/41

Doc. Name: & HT-HSG100-MN-EN-V1.3 10.08.2017

@ 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.



