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Installation declaration (for an incomplete machine)

Installation declaration

(Directive 2006/42/EC, Appendix Il B)

The manufacturer, Huegli-Tech AG, hereby declares that the incomplete machinery:

General description:
DDD100 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 1SO 12100-2; EN 1SO 14121-1,

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
machine that conforms to the provisions of the machinery directive and an EC conformity dec-
laration in compliance with Appendix Il Ais provided.
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1 General

1.1 Introduction

The DDD100 is a Digital Dual Driver Governor for controlling motor rotation speed on single engines
that require dual fuel pumps or throttle body actuators. The governor features fast and precise
reaction to load changes.

DDD100 utilizes feedback from the Master and Slave Actuators and also the EGT (Exhaust Gas
Temperature) via thermocouple to achieve optimum fuel equalization in each cylinder bank. The
feedback from the Actuators allows the DDD100 to know if there is any fuel supply imbalance to
each of the cylinder banks. The EGT feedback provides an indication of the power produced from
each cylinder, which further eliminates any possibility of fuel supply imbalance resulting from
mechanical tolerances and friction. Any fuel imbalance will be compensated by the DDD100
intelligent software algorithm to ensure that fuel supplies to each cylinder banks are always identical
and balanced.

A closed control circuit using two actuators (Master and Slave), two temperature sensors (Master and
Slave) and magnetic RPM sensor can be operated for a large number of motors in both an
isochronous and static fashion. High precision and robust construction makes it possible to use in the
harshest motor use conditions.

The microcontroller design provides precise and user-specific performance and functionality. The
DDD100 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 12-24VDC.

1.2  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 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 com-
petent 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 DDD100 digital dual driver 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
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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Overspeed protection

E] IMPORTANT

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

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

Safety protection

[1] IMPORTANT

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

= -

1.3 Guarantee terms and conditions

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.

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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2 Installation and connection

2.1 General information

The pickup cable should be shielded to guarantee that no electromagnetic interference can reach the
engine speed governor. The shield should be on-side on the battery negative.

To maintain the correct distance between the flywheel and the RPM sensor, the sensor must be ro-
tated in until the flywheel clicks and then rotated out again for % of a rotation. This achieves the cor-
rect spacing between flywheel and sensor. To be able to start the motor, the RPM sensor must gen-
erate at least 1V AC RMS during the start.

ACTUATOR 1 BAITERY ACTUATOR 2 AC

-,

Master Actuator . .
AL 12/24V DC |\ b
I Pick up
Slave Actuator
Identification: Version: 1.2 Operating instructions 7131
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Cross-section of the battery and actuator cable at terminals S, T, U, V, W and X: 1.5 mm:zfor 24 VDC
or 2.5 mmzfor 12 VDC
For longer cables (>5m) the cable cross-section is to be increased appropriately to keep the voltage
drop low.
- Battery positive (+) input, connection V, should be fused 8 A.
- The governor should be installed such that the housing has a connection with the chassis of
the control cabinet.
- The cable of the actuator must be shielded along its entire length.
- The cable of the magnetic engine speed sensor must be shielded along its entire length.
- The cable of the variable RPM speed input can be up to 5m long. For longer runs, a shield-
ed cable must be used.
- The shielding must always be grounded such that it does not come into contact with the
chassis of the machine. This is to prevent scatter signals from entering the governor and
causing interference. The shield must be grounded at one end.

2.2 Connection terminals

Connection terminal | Description Definition

A FEED BACK1 Master Actuator position

B GND Ground/chassis

C FEED BACK2 Slave Actuator position

D +5VDC Master and Slave actuator feedback
supply

E EXT SPEED Load distribution / synchronisation

F T/C 1- Master engine temperature input
(Thermo couple input+)

G T/IC 1+ Master temperature input (Thermo
couple input-)

H T/C 2- Slave temperature input (Thermo
couple input+)

| T/C 2+ Slave temperature input (Thermo
couple input-)

J RTD Cold junction temperature input +ve

K RTD Cold junction temperature input -ve

L SPEED2 RPM2

M SPEED3 RPM3

N GND Ground/chassis

0] GAIN GAIN parameter set 1 or 2

P IDLE Idle speed selection

Q CANH CAN bus high

R CANL CAN bus low

S S+ Master Actuator (Plus)

T T- Master Actuator (Minus)

U uU- Battery (Minus)

\% V+ Battery (Plus)

W W+ Slave Actuator (Plus)

X X- Slave Actuator (Minus)

Y Y- Pickup (Ground) (Mass)

Z Z+ Pickup (Plus)
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2.3 Electrical connection

The DDD100 has a range of different connection options for various applications. The following de-
scribes the applications and relevant connection configurations

2.3.1 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(L)
and Speed 3 (M). The RPM settings can be set using the Speed Governor Setup PC software.
The rule here is:

Switch Speed 2 open /Speed 3 open Speed 1 active
Switch Speed 2 closed /Speed 3 open Speed 2 active
Switch Speed 2 open/Speed 3 closed Speed 3 active
Switch Speed 2 closed/Speed 3 closed Speed 3 active

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 07 10
V DC (zero point = 5 V) is required. The DDD100 works on a negative principle, i.e. if the input
voltage is < 5 V the nominal speed rises, at a voltage of > 5 the nominal speed drops. The Sync/Load
Sharing functions must be activated using the Speed Governor Setup software!

)

-0V The rm\\l)llplg l l l l
Bxas Y, Master & Slave

Master & Slave Thermocouple
208 ) _SCNso Rutglunut

ACTUATOR 1 BATTERY ACTUATOR 2 KL PICKUP

)
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2.3.2 Variable RPM with external potentiometer

If the motor has to be run with a variable Speed setting, this can be achieved with an external potenti-
ometer (10 kOhm). This is to be connected according to the following diagram.

The External Speed Trim function must be activated in the Speed Governor Setup software. In addi-
tion, the Speed Trim DS and Speed Trim FS parameters of the desired settings can also be set here.
Example: If Speed Trim DS 1400 RPM and Speed Trim FS 1800 RPM are required, these settings
can be achieved variably with the external potentiometer.

Y
0 - 10V "~ Thermocouple l
Bias SV Master & Slave

Master & Slave
Position sensor

Thermocouple
Reference

ACTUATOR 1 BATTERY ACTUATOR2 AT PICKUP

2.3.3 RPM adjustment via digital signal

If the speed setting is required to be set via a digital signal, this is also possible with the DDD100.
This may for example 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 Setup software must be activated. In such cases, the Speedl value is set as
standard RPM (Speed 2 and Speed 3 are inactive). The nominal speed can be altered using inputs
Speed 2 = RPM + and Speed 3 = RPM i. The Speed Min and Speed Max parameters define the lim-
its of the adjustable RPM. The Bin Speed Rate parameter sets the adjustment of the RPM in millisec-
onds.

Identification: Version: 1.2 Operating instructions 10/31
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If a value of 200ms is set here with closed contact Speed 2 and/or Speed 3, the nominal speed
changes with a speed of 1 rpm per 200ms. If the contact is closed for only a second, the nominal

speed changes by 5 rpm.

o1y - Thermocouple. RP]  [RPA-
Bias 5V Mater & Slvc

Master & Slave + Thermocouple
Position sensor Reference

o

ACTUATOR 1) | BATTERY ACTUATOR 2] NA PICKUP

W
|

2.3.4  Optional inputs

2.3.4.1 Idle
If this contact is closed, the motor runs at the set idle speed.
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2.3.4.2 Gain

The DDD100 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 than under load.

L e

U i .
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2.4  Current Limit Override

This feature is to supply more fuel to the engine during loading to protect the engine from under

speed.
Current limit |70 = % [T External speed trim
[] Position following
[ Stutdown EGT difference
O ide time |5 =l ] Enable ovemide
Owemide position |85 =1 =% [T Adjust actuator output

Firmware Version: V 1L.06 Controller type DDDLO0 Port Status: USE HID Info:

Override feature will start to work if the engine needed more fuel to compensate the sudden
change in load of Genset in that case actuator opened up to override Position for set override
time period after that come back to normal position within Current limit set value.

2.5 EGT Shutdown

This feature is to shut down the engine when the difference between Master and Slave banks
EGTs are exceed the set value(Max EGT diff).

Settings

Master actu . offset o0 = e
Slawe actu. offset 0.0 = = ~
B = = (E Enable EGT control
EGT slave offset [0 = = C Shutdown EGT difference
EGT toleramnce max 5 = -
EGT toleramyce min | 5 = -
EGT control stast 100 = -
Max BEHGT dsff 200 = -
Moo EGT oHT time |60 =| = Enable these options and set the
Gold juncrion weme 99 < allowable EGT difference between
Master and Slave bank value in
Maximum EGT difference.
[ Camn bus mode
Enable BEGT control .
[ Synch. - Load sharing Set the allowable Maximum EGT
[ Binary speed up down . .
[ Position followimng
Shutdown EGT difference
[ Emnable owerride

Identification: Version: 1.2 Operating instructions 13/31
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3 Hardware use (Keypad)

The DDD100 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.

A Ly 8§ o) E 'L W F 0 P 9% &

‘ | R FrSatel Sty ¢ I 1 B | s NE—
FEED GND FEED +5WDC EXT (TC1- 101+ (102 TE2+ ( RTD | SPEED2 SPEED3 GND GAIN IDLE |(CANH  CANL)

BACK1 BACK2 SPEED

(AcTuaToR 1) (BATTERY) (ACTUATOR2) N/  (PICKUP)

+ = - %
S . 1.8V

3.1 Accessing the functions

In SETUP mode, the functions listed below can be accessed using the SETUP/SCROLL button.

Press and hold SETUP&H6+6 button simultaneously fo
that prpessand hol d SETUP&0G+06 button simultaneously f ol
then Each press of the SETUP/SCROLL 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.
If the arrow keys [+] [-] are held down longer, the value increases at a greater rate.

Identification: Version: 1.2 Operating instructions 14/31
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Normal operating mode 0000 RPM e.g. 1500 rpm
Password entry PA5d Password e.g. 1234
SETUP/SCROLL button: 1x press GAI/5020 P value* e.g. 50.20
SETUP/SCROLL button: 2x press Int/2192 | value* e.g. 21.92
SETUP/SCROLL button: 3x press Der/0700 D value* e.g. 7.00
SETUP/SCROLL button: 4x press Gear/0170 Number of teeth e.g. 170 teeth
SETUP/SCROLL button: 5x press cran/0500 Crankspeed e.g. 500 rpm
SETUP/SCROLL button: 6x press fura/3 Fuel ramp e.g. 3secs.
SETUP/SCROLL button: 7x press spralo Speed ramp e.g. 10 secs.
SETUP/SCROLL button: 8x press stpo/0050 Start Position e.g. 50 %
SETUP/SCROLL button: 9x press ospd2000 Overspeed e.g. 2000 rpm
SETUP/SCROLL button: 10x press 0000 RPM display e.g. 1500 rpm

+ button: 1x press 2000A 2001 | Increase value by 1 for all parameters
- button: 1x press 2000A 1999 Reduce value by 1 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 input is closed, parameter set 2 (Gain 2, Int 2 and Der 2) is shown.

4 Installation of PC software
Operating system Windows XP or later

Installation of the software is carried out by running the Speed Governor Setup_V1.x.x w FW4.exe
installer and/or Speed Governor Setup_V1.x.x.exe.

File Speed Governor Setup_V1.6.0 w FW4.exe may only be used if MS Framework 4.0 Full is not
installed on your machine (Client Version is not sufficient).

Once the installer is running, this window will appear first
r. Setup - Speed Governaor Configuration DDD100 | = i:?-r

Welcome to the Speed Governor
Configuration DDD100 Setup
Wizard

This will install Speed Governor Configuration DDD 100 version

2.0.18.9 on your computer.

Itis recommended that you dose all other applications before V CIICk ﬁ\IeXtO to Contl nue and fOIIOW the

continuing. Instructions
Click Next to continue, or Cancel to exit Setup.

Next > ]| Cancel
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W Setup - Speed Governor Configuration DDD100

= ,

. W Setup - Speed Governcr Configuration DDD100

Select Destination Location
‘Where should Speed Governor Confiuraticn DDD100 be installed?

Setup will install Speed Governor Configuration DDD10]into the follawing
| folder.

To continue, dick Next. If you would like toselect a different focer, dick Browse.

Browse...

At least 12.2 ME of free dick space is required.

< Back ][ Hext > ]I Cancel

Completing the Speed Governor
Configuration DDD100 Setup
Wizard

Setup has finished instaling Speed Governor Configuration
DDD 100 on your computer. The application may be launched
by selecting the installed icons.

Click Finish to exit Setup.

Launch Speed Governor Configuration DDD 100

Click Finish to complete the installation!!

)1

ﬂ‘

DDD100
Configuratio

from Desktop to start use of software!!

Identification: Version: 1.2 Operating instructions

HT-DDD100_MN_DE_02.12.2015

Doc. Name: < HT-DDD100-ENV1.2.doc

16/31

02.12.2015



TECH

Digital Dual Driver Governor

HT-DDD100 ' HUEGLI
LN

5 Software use

Before using the motor for the first time, the basic parameters of the DDD100 must be configured.
The factory settings must be checked.

51 Start window

After the program has started, a SCreen appears in - & s T mwm e w T————
which several areas are shaded red. This means  —— =~
that the PC is not yet connected to the
DDD100. | =

-
If the DDD100 was connected to the PC via a USB o
cable, a connection with the DDD100 will be creat- .- i\.
ed automatically. After the connection has been ]
made successfully, the current DDD100 values will s i'
be displayed.
The program is closed by pressing the Exit button @ Speed Governor Configuration R
File Setup Help
Main Save Configuration Settings E
Sp( Load Configurartion Settings
The values displayed can now be altered by Click at Restorestan tp vslues
the Setup menu -> Enable Configuration then key in ::::;”;Cn?;i::::" setings
he right password. Now all the parameters is ena- - 1 RPN
ed to accept the new values.

@ Spond Govemor s Use HD IS . | P —
| Save | Speed History
- ORI - LR ey oy o
bt —— M ||
o0
RPM OOT mlicuhal gy i 500 100 300
E——
b — . EGT tolerance max 5 < Soalor 74
- o T Sheoemf_HT | Tae o[
Govern T et (SRR || omacteni
o spend 700 RPM Max EGT aff 50 < 500 630 00
D (]
- PID foop time 5 - Max EGT dif time 120 s Sove ESTPD
— ‘ Cold junction temp 90 < 00 80 60
. |
[ =T e ] Geer tecth 120
P
e Cans bus mode
Plaase input the passwaor =] Gk tastration |90 RPM Enable EGT control
Over spoed 2000 RPM Smch. / Load shadng
St ooon B Oy e domn
Password: === 1 Currert ot 70 % Extemal speed trim
P g
St EGT e
o P I e arenc
postion 100 * Adyust sctustor output
— St
i
e Chere S ——— T T
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5.1.1 Speed Values

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 i 700 rpm even if this function is not used; higher
where required.

PID loop: Interrogation cycle for PID governor

*only active when External Speed Trim not selected

5.1.2 Options

Gear Teeth: Number of teeth on the flywheel. This parameter is used by the
DDD100 to calculate the current RPM.

Fuel Ramp: The start amount determines how long the actuator needs when starting
the motor to reach the starting position.

Speed Ramp: The speed ramp determines the time that the motor requires after start-
ing to reach the nominal speed.

Crank Termination: This value is used by the DDD100 to determine if the motor is starting or
running. As soon as the motor RPM exceeds this limit, the governor
switches from the start routine to PID regulation. As a guide value, an
RPM of 200 7 300 rpm should be entered here.

This value must be smaller than the IDLE SPEED.

Overspeed: If the overspeed value is exceeded, the engine speed governor is
switched off to cut the motor. The digital display of the DDD100 will
show - - - -, After restarting, the current RPM will be shown again.

Start Position: 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.

Current Limit: This is the current limit of the actuator, so that under full load the actua-
tor does not consume excessive amounts of electricity. The current limit
should be set such that e.g. with a Current Limit of 80, the actuator still
draws at full load. If this is not the case, the Current Limit must be in-

creased.

Override time: Time period to override the current limit setting during loading of the en-
gine.

Synch/Load Sharing: Activates analogue input for load distribution and/or a synchronisa-

tion/load control, see 2.3.1

Binary Speed Up/Down: Activates digital mode for speed setting, see 2.3.3
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@ Speed Governor Online: USB HID

File  Setup  Help
Main Configuration | Master PID Configuration | Slz
Speed parameters
Speed 1 1500 5| RPM
Speed 2 | 1400 *| RPM
Bin Speed Rate 1300 2| ms
Minimum Speed 1500 | RPM

Maximum Speed [1800 2| RPM

Idle speed | 700 =| RPM

PID loop time |5 2 ms

External Speed Trim:

Adjust Actuator Output:

EGT control enable:
Position following:

Shutdown EGT difference:

Enable override:

5.1.3
Master actuator offset:

Settings

Slave actuator offset:

EGT master offset:

EGT slave offset:

EGT Tolerance minimum:

EGT Tolerance maximum:

When this mode is activated, the Speed Values are altered. The
values for Bin Speed Rate, Speed MIN and Speed MAX can then
be entered

Speed setting by potentiometer, see 2.3.2

This function is only active when the motor is not running. If this function
is activated, the Start Position value is transmitted directly to the actua-
tor. A visual inspection can then determine how far the actuator actually
moves during the start without having to actually start the motor.

Activates Exhaust Gas Temperature control.
Activates the position PID for slave actuator to follow the Master actuator
position.

Shuts down the engine If the EGT difference between Master and Slave
bank exits the set value for set period.

Override the current limit setting for supplying more fuel during
Loading up to set period (Override time).

To adjust the displacement of Master actuator position. Set the dis-
placementval ue as offset to get 0606 as th

To adjust the displacement of Slave actuator position. Set the displace-
ment value as offset to get 606 as t

To adjust the temperature readings of Master EGT. Set the difference of
actual and measured value as offset to get actual temperature readings.

To adjust the temperature readings of Slave EGT. Set the difference of
actual and measured value as offset to get actual temperature readings.

The minimum tolerance level for the set temperature. If the EGT control
enable option is selected and slave temperature falls below this value
(master i tolerance) then temperature balancing will start to work.

The maximum tolerance level for the set temperature. If the EGT control
enable option is selected and slave temperature rises above this value
(master + tolerance) then temperature balancing will start to work.
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EGT control start: If the EGT control enable option is selected and actual temperature rises
above this value then temperature compensation will get enable
otherwise disabled.

Max EGT difference: Master and Slave EGT difference acceptable limit.

Max EGT diff time: Allowable time period for Master and Slave EGT difference.

5.1.4 Governor Values

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

— Governor values

Current RPM\

Nominal speed* —_—

| Overspeed

T Current limit

Current output signal

Ower speed '.

Actuator over
Master over current . Al/ current
Slawve owver current 0

Engine shut down due

EGT shut down . -— .
to EGT difference

Nominalspeed® —_ |
Current limit owverride
QL

Requested speed [ 1500 Fuel Limit override dur-
ing Loading
Speed control voltage I
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