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FORWARD 

 
 
Thank you for purchasing our Genset.  This Genset will provide you with excellent performance and satisfy your 

professional needs as long as you use it properly and follow the instructions contained in this manual. 

 

Before using your machine, please read this manual and familiarize yourself with proper 

operations and safety precautions. 

 

Always keep this manual for future reference and note the model and serial number of your machine (below).  

It will be necessary information when asking for spare parts or assistance. 

 

Model #  

Serial #  

 

NOTE: Due to constant improvements to the product through a continuous program of research and development, all 

procedures, specifications and equipment are subject to change without notice. 

 

Important notice to user’s: 
This equipment should be installed only by competent, qualified electricians or installation technician who 

are familiar with local applicable codes, standards and regulations. 

The installer must comply with all such local codes, industry standards and regulations. 

The generator warranty is void unless the system is installed by certified professional electrical and 

plumbing (for gaseous fueled units). 
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1.  SAFETY LABELS 
 
Carefully follow the warnings indicated on labels and do not remove them from their original position. 

 
 

 
 
 
 
 
 
 
 

         ELECTRICAL EQUIPMENT WARNING LABEL                         CYCLE CRANK LABEL  (24136001) 
                                   (24136201) 

 
 

 
 
 
 
 

                 HOT SURFACE WARNING LABEL                   HOT SURFACE WARNING LABEL  
                                    (24093501) 
 
 
 
 
 
 
 
                 EXHAUST GAS IS POISONOUS                                        STOP ENGINE BEFORE REFUELING 
    DO NOT OPERATE IN AN UNVENTILATED ROOM  
 
 
 
 

 
 
        SHOCK HAZARD / HIGH VOLTAGE (24094401)   SHOCK HAZARD / HIGH VOLTAGE  
 
 
 

 
 
 

                BATTERY HAZARD WARNING                                                 NO FIRE AND OPEN FLAME 
 
 
 
 
 

         GROUND INDICATOR LABEL (24135701)                       DO NOT CONNECT GENERATOR SET TO COMMERCIAL 
             POWER LINE AND MAKE SURE APPLIANCES 

ARE NOT CONNECTED WHEN STARTING 
 
 
 
 
 
 

   ROTATING EQUIPMENT WARNING (24094301)                                        CHECK ENGINE OIL 
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2. SAFETY PRECAUTIONS  
 

GENMAC is not responsible for personal injury or equipment damage resulting from non-observance of safety 
precautions and/or improper use of the Genset.   

 
 
2.1 GENERAL PRECAUTIONARY RULES 

 
 
Do not allow your Genset to be operated by unskilled people and/or children. 
 
 
Keep children and animals away from your Genset while in operation. 
 
 
Never inspect your Genset while in operation.  Be sure to stop the engine before inspection and do not touch 
hot parts.  Only trained personnel should inspect the Genset while in operation.  Operation by untrained 
personnel could cause equipment damage or personal injury up to and including death.  Read this manual 
and familiarize yourself with proper operation and maintenance. 
 
 
Never connect the Genset to a commercial power line.  Connections to commercial power lines may short 
circuit or destroy the Genset as well as damage any connected appliances, lead to fire, cause shock hazard 
to utility personnel or personal injury up to and including death. 
 
 
Close attention must be given to the routing of wiring from the Genset to the connected load.  If the wire is 
pressed under the Genset or in contact with a vibrating part, it may fray – short and possibly cause a fire, 
equipment damage, electric shock hazard or personal injury up to and including death. 
 
 
If excessive noise, odor or strange vibration occurs, stop the engine immediately and contact your local 
GENMAC service center. 
 
 

2.2 GENSET SURROUNDINGS 
 
GENMAC recommends that the Genset be installed and securely mounted to a concrete pad. This pad 
should extend a minimum of 6 inches past the Genset base on all sides. If the Genset is tilted or moved 
during operation, fuel may spill and/or the Genset may tip over, causing a hazardous situation or personal 
injury up to and including death. The general rule of thumb is that the Pad weighs at least two times the 
Generator set.  
 
 
Proper lubrication cannot be expected if the Genset is operated on a steep incline or slope. In such a case, 
engine damage may occur even if the oil level is correct. This could result in loss of warranty coverage.  
 
 
Do not locate this Genset around dry bushes, twigs, cloth rags or other materials that may block air vents 
and/or exhaust pipe. 
 
 
Keep Genset at least one meter (3 feet) away from buildings or other structures. All exhaust emissions must 
be directed away from building surfaces and air intakes to prevent exposure to poisonous gases.   
 
Keep Genset away from flammables or hazardous materials. 
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2.3 FIRE PREVENTION 

            
 

Be sure to stop the engine before refueling.  Do not operate the Genset near diesel fuel, gasoline or gaseous 
fuel, because of the potential danger of explosion and fire.  Keep spare fuel only in approved containers and 
in well-ventilated areas, far from open flames.  Do not operate while smoking or near open flame. 
Do not operate near inflammables or other such potential fire hazards. 
 
Only for DIESEL generators: when refueling, care must be taken not to overfill fuel tank.  Make sure that the 
tank cap is tightened before operating generator. 
If spillage does occur, wipe away spilt fuel thoroughly and wait until fuel has dried before starting the engine. 
 
When changing oil make sure the fill cap, oil gauge and oil drain bolt are correctly tightened before starting 
engine to prevent any leakage. 
 
The Genset set is designed to operate in an open-air environment with the enclosure intact.  Do not operate 
the Genset with the covers open or off.  Do not enclose or cover the Genset when it is operating.  The Genset 
has a built-in forced air-cooling system, and may become overheated if it is enclosed or the factory-designed 
airflow is not maintained (covers on), with potential danger of explosion, fire or personal injury up to and 
including death. 

 
2.4 EXHAUST PRECAUTIONS 

 
Do not operate Genset indoors or in an enclosed area such as a garage, shed, cave, tunnel or other 
insufficiently ventilated area. 
 
Always operate Genset in well-ventilated areas or the engine may become overheated.  During operation the 
Genset exhaust generated contains carbon and carbon monoxide 
 
�  Monoxide gases contained in exhaust gases are poisonous and can cause sickness, 

unconsciousness or death.   
�  Carbon monoxide is colorless and odorless and can cause death if inhaled. 
�  If the Genset must be used indoors, the area must be well ventilated and extreme caution must be 

taken regarding the discharge of exhaust gases. 
�  Warning!  Never inhale exhaust gases! 
�  Keep exhaust pipe free of foreign objects. 
 

2.5 EXPLOSION PREVENTION  
�  Gases are explosive and can cause fire. 

 
 

When the battery is being charged it releases hydrogen and oxygen, an explosive mixture, additionally battery 
acid can shoot out of the vent holes and cause serious personal injury and equipment damage. The battery 
must always be charged in a well-ventilated area and away from sparks or open flames. 
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2.6 SHOCK PREVENTION AND WARNING 

�  Never touch electric components when the Genset is in operation.   
 
�  Do not handle Genset and/or electric parts with wet hands.  The operator may suffer severe electric shock 

and/or personal injury up to and including death. 
 

�  Make sure the Genset is properly grounded. 
 
2.7 HOT SURFACE WARNING 
 

 
 

�  Do not touch engine or hot parts when the Genset is in operation or just after stopping it.  The 
components may still be hot. 

�  Do not remove protective covers or devices before the Genset cools. 
 

2.8 ROTATING PARTS WARNING 
 

 
�  [Warning!]  Do not remove safety shields, enclosure panels and/ or guards when the Genset is in 

operation. 
�  When engine is running keep at a safe distance.   
�  When you are near mechanical rotating parts protect hands and feet, tie your hair and to not wear loose 

clothes or have Jewelry or other accessories that could be come entangled in the system. 
 

[Caution!]  When you need to remove protective covers or devices, be sure to stop the Genset and to re-
assemble protections carefully before re-starting the generator. 
 

2.9 ACCIDENTAL START PREVENTION 
 

                              
 

 [Caution!]  Before carrying out any maintenance operations on the Genset remove cables from battery and 
battery charger to avoid any accidental starts, and to avoid any electrical shock hazard disconnect from utility 
service. 
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3. HOW TO MOVE THE GENERATOR 
 

HSG12-HSD12 
 

When moving you Genset use the Specific Hooks as shown in figure 1, or place and secure your Genset on a 
pallet as shown in figure 2, and move it using a lifter / forklift.  
 
[Caution!!!]  Never move Genset when it is in operation. 

                       
               Figure 1. Lifting Method Drawing                                   Figure 2. Moving with Pallet  
 

HSG19-HSD17-HSD21 
 

When moving your Genset use the Specific Hooks as shown in figure 1, or place and secure your Genset on 
a pallet as shown in figure 2, and move it using a lifter / forklift.  
 
[Caution!]  Never move Genset when it is in operation. 
Never attempt to lift the Genset by only 2 of the 4 lifting eyes provided. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 

 
Figure 1. Lifting Method Drawing  
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Figure 2. Moving with Pallet  
 
 
 
 

4. OVERALL DIMENSIONS 
 
 

HSG12-HSD12 
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5.  TECHNICAL SPECIFICATIONS 

 

MODEL # HSG12 HSD12 HSD17 HSD21 HSG19 

FUEL TYPE L.P.G. NATURAL 
GAS DIESEL FUEL DIESEL FUEL DIESEL FUEL L.P.G. NATURAL 

GAS 

 STANDBY OUTPUT 12KW 10.8KW 12KW 17 kW  21 kW 19 kW 17 kW 

PRIME OUTPUT  10.8KW 9.7KW 10.4KW 15 kW 19 kW 17 kW 15 kW 

VOLTAGE (V) 120 / 240 120 / 240 120 / 240 120 / 240 120 / 240 120 / 240 

AMPERAGE  
(STANDBY DUTY)      100 /50 90 / 45 100 / 50 142 / 71 175 / 87.5 158 / 79 142 / 71 

AMPERAGE  
(CONTINUOUS DUTY)     90 / 45 80.8 / 40 86.6 / 43 125 / 62.5 158 / 79 142 / 71 125 / 63 

ENGINE MFG. KOHLER KOHLER LOMBARDINI LOMBARDINI LOMBARDINI TOFAS 

ENGINE MODEL CH25 CH25 12LD435-2 LDW 2004 LDW 2004/T TOFAS 1.6L 

ENGINE HP 
23HP 

@3600 
RPM 

18HP 
@3600 
RPM 

17.7HP 
@3600 

28.6 HP 
(@ 1800 RPM) 

36.7 HP 
(@ 1800 RPM) 

38 HP 
(@ 2400 

RPM) 

34 HP 
(@ 2400 

RPM) 

ENGINE 
DISPLACEMENT 725cc 725cc 871cc 2068cc 2068cc (TURBO 

CHARGED) 1600cc 

CYLINDERS 2 2 2 4 4 4 

COOLING SYSTEM AIR AIR AIR 50 / 50  - Glycol / 
Water 

50 / 50  - Glycol / 
Water 

50 / 50  - Glycol / Water 

FUEL CONSUMPTION 
AT FULL LOAD 

10 (4.5) 
Lbs./hr 
(kg./hr) 

194(5.5) 
CFH 

(cu.m./hr) 

1.1(4.2) 
US gal/hr 
(Liter/h) 

1.9  -  7.2 
US gal/h  -  

(Litre/h) 

2.2  -  8.5 
US gal/h  -  (Litre/h) 

15.6 lbs/h 
7 Kg/h – 

GPH  

311CFH 
8.8 

cu.m/h 
SOUND LEVEL @ 23 FT, 

7 m, 
NO LOAD 

63dBA 63dBA 66.7dBA 70 dBA 70 dBA 71 dBA 71 dBA 

OPERATING FUEL 
PRESSURE 

8 TO 
11in WC 

8 TO 11in 
WC 

- - - 8 to 11 in WC 

DRY WEIGHT lbs. (kg.) 557 (253) 683 (310) 1272  (577) 1272  (577) 1050  (477) 

DIMENSIONS L x W x H 43.5" x 21.2" x 36.5” 
1105 x 538 x 927 mm 

71" x 35" x 37½” 
1800 x 890 x 950 mm 

DIESEL FUEL TANK 
CAPACITY 

- 7.1 US gal  -  
27Litre 

23 US gal  -  87Litre - 
 

PROTECTION IP 33 IP 33 IP 33 IP 33 
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6. PRE-OPERATION CHECKS AND INSTALLATION 
 
When starting Genset perform the following checks to insure safe operation. 

 
6.1 GROUNDING THE GENSET 

 
Before operating your Genset be sure to adequately ground it or severe electrical shock or personal injury up to and 
including death may result.  To ground the generator, connect the grounding terminal of the Genset to a grounding 
rod driven into the ground.  (See Figure below) 

 

 
 
 [Warning!]  When grounding the Genset be sure to use a cable and rod that meets local codes. 
 
[Caution!]  Always carry out the following checks before operation. 
 
6.2 CHECK ENGINE OIL LEVEL 

 
 

Before checking or refilling oil, be sure that the Genset is placed on a stable and level surface with engine stopped. 
Open the top cover of your generator, remove oil dipstick and check oil level.  If engine oil level is below the lower level 
line refill with suitable oil. 
 
Use oil according to the table below and for additional information read the engine manual. 
 

 
USE ENGINE OIL OF CLASS “CD” 

 
                  (API ranking) 

Temperature                                                                  Viscosity of oil 
+40°C to +10°C                                                             SAE 30 (Diesel only) 
+20°C to -10°C                                                              SAE 10W-30 (Diesel and Gaseous) 

 
[Caution!]  Low-grade oil or deteriorated oil can cause engine problems and shorten the engine life.  Change oil 
according to (Section 11) periodic maintenance. 
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6.3 CHECK ENGINE COOLANT 
 
Check the engine coolant level. For coolant refilling, remove cap and pour coolant into radiator.  
Required coolant: automotive antifreeze coolant mixture according to the ambient temperature. 
[Warning!]  Do not remove engine coolant cap while engine is running or hot. 
 
 
6.4 CHECK GEARBOX OIL (- GASEOUS G19 ONLY) 
 
Genset is delivered with oil inside gearbox (oil type: SAE 90; quantity: 0.6 liter) 
Remove the side cover plug for oil level check. 
 
6.5 CHECK ENGINE FUEL (DIESEL ONLY) 

 
 
 [Warning!]  Do not refuel while smoking, near open flame, or other such potential fire hazards.  Otherwise 
fire accidents may occur. 
 
·  Check fuel level on the fuel level gauge (ref. 9 on the control panel – drawing D page 15).     
·  In case of low fuel level you have A07 alarm on the controller display. 
·  If fuel level is low, refill with correct fuel type. Above alarms will automatically disappear. 
 
[Warning!]  Do not refill tank while engine is running or hot.  Be careful not to let dust, dirt, water or other foreign 
objects into fuel.  Wipe up spilt fuel thoroughly and allow area to dry before starting the engine.  Keep away from open 
flames or equipment damage and/or personal injury up to and including death may result. 
 
 
6.6 CHECK BATTERY   
 
Check the battery electrolyte level.  (Not applicable if maintenance free battery) If the electrolyte level is below the 
lower level mark, add distilled water up to the upper level mark.  Check that the battery terminals are corrosion free 
and connected properly.  
 
 
6.7 CHECKING COMPONENTS  
 
Visually inspect the following items before starting the engine: 
 
�  Fuel and Exhaust systems for leakage  
�  Connections, Bolts and nuts for looseness 
�  Components for damage or breakage 
�  Genset not resting on or against any adjacent wiring. 
�  Gaseous only: check Overspeed Protection Board (see Appendix C) 
 
6.8 CHECK GENSET SURROUNDING 
 
[Warning!] Make sure you review the following items in order to prevent fire hazard: 
 
�  Keep area clear of flammables or other hazardous materials 
�  Keep Genset at least 1 meter (3 feet) away from buildings or other structures. 
�  Only operate Genset in well ventilated area 
�  Keep exhaust pipe clear of foreign objects 
�  Keep Genset away from open flame.  No smoking! 
�  Keep Genset on a stable and level surface. 
�  Do not block the Genset air vents. (Leaves, Snow, etc…) 
�  Do not allow exhaust pipe to be positioned such that exhaust can enter living areas.
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7. GAS SYSTEM INSTALLATION  
 
FOR THE INSTALLER 
 
The following information is generally addressed to the installer and trained personnel.  The technical data is noted on 
the identification label placed on the side panel of generator. 
 
7.1 GENERAL INFORMATION 
The Genset must be installed in compliance with local codes and by trained personnel only.  The 
manufacturer declines all responsibility for personal injury or equipment damage resulting from non-
observance of safety precautions, local code regulations in force and/or improper installation. 
 
7.2 VENTILATION 
The Genset must only be installed and operated in a well-ventilated area or outdoors, to insure proper ventilation and 
Genset performance. 
 
7.3 GAS CONNECTION   
The Genset connection to a gas commercial source or to a cylinder must be carried out by authorized personnel only 
and in compliance with the applicable regulations. 
 
�  Pressure fuel line must be minimum: 8 in WC – 4.5 oz – 22mbar; maximum: 11 in WC – 6 oz – 28mbar.  
 
�  Gas pressure regulators must be in compliance with applicable regulations. 
 
�  For safety purposes install a manual valve between the supply line and the generator. The manual valve must be 
easily accessible after connecting generator. 
 
    
�  [Caution!]   Connections require the use of a flexible hose in compliance with applicable regulations.  
 
7.4 GARRETSON MODEL KN SYSTEM 
Gaseous Gensets come equipped with the Garretson Model KN style fuel system.  This system is described in 
Appendix A.  This system operates automatically on all types of gaseous fuels listed in Appendix A.  Review Appendix 
A for operation, installation and trouble shooting of this system. 
 
7.5 OTHER IMPORTANT POINTS 
 
[Warning!] 
 
�  Flexible pipe length must not exceed 1.5m (meters). 
�  Pipes must not be deformed or cross-sectional area reduced. 
�  Keep pipes away from sharp objects, sharp edges or whatever else could damage the pipes. 
�  Keep pipes away from surfaces over 50°C. 
�  Make sure flexible pipes are visible and can be checked along the entire length of the connecting line. 
�  If visual inspections reveal damage replace lines. 
 
 

8. OPERATING PROCEDURES FOR AUTOMATIC CONTROL PANEL   
 

[Warning!]  Carefully study the instructions of your automatic control panel before starting your Genset set, 
so you will be able to operate your Genset safely. 
 
[Warning!]  Before starting your generator, check that there are no obstructions around it.  
 
[Caution!]  When starting the Genset the first time or after a long storage, let the engine warm up at least 5 
minutes.  This prolongs the life of the Genset. 
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[Warning!]  The automatic control panel should only be set up and operated by trained personnel.  Local 
codes must be followed in order to avoid equipment damage, and /or personal injury up to and including 
death. 
 
[Caution!]  Always check that the technical data printed on the nameplate corresponds to your specific 
requirements. 
 
These products have been manufactured to minimize RFI that could damage or interfere with equipment. 
 
Note:  Due to a constant drive to improve the product through research and development, all procedures, specifications and equipment 
are subject to change without notice. 
 

8.1 OPERATING PROCEDURES  - GENERAL -  
 

·  ONLY trained personnel should do programming of the control panel. 
·  Any programming done to the control panel should be performed with the load disconnected. 
·  Electrical connections must be carried out in compliance with local codes.  AC cables, particularly, must 

be sized and placed so that the cable does not attain temperatures over 50°C.  
·  It is necessary to check that cables have not loosened at the respective terminals and to remove any 

dust or other materials that have fouled the control panel during installation.  The cleaning must be done 
by means of a vacuum, avoiding blowing dust into the control panel with air. 

·  Connections to the terminal board must be made using a cable of correct cross section, per electric 
diagram. 

·  To open the control panel front door use the special key supplied with the control panel.  Only trained 
personnel should have access to this key. 

·  To protect from electric shocks and any atmospheric discharges, it is necessary to provide adequate 
earthen ground.  

 
8.2 TECHNICAL TERM DEFINITION 

 
Refer to the following definitions whenever these terms are mentioned in the manual: 
 
Program Options: This is the set up of the controller. This is done before or during the installation of the 
Genset.  All operating times and calculations that affect the system functioning can be set up and the 
parameters are stored in a permanent memory. Only trained personnel can reach this function and it is 
password protected.   
Options, on the contrary, can be adjusted at any time without a password. 
 
Starting Cycles HSD12 and HSG12: The sequence of Genset starting is as follows: First the fuel solenoid 
valve is activated. Then the control panel enters into a start interval (programmable duration). Alternating with 
intervals of cool down (programmable duration). Once the engine is on, the starting attempts stop 
immediately. 
 
Starting Cycles HSD17-21 and HSG19: The sequence of diesel Genset (HSD17-21) starting is as follows:  
first glow plugs are energized (programmable duration), and then the fuel solenoid valve is activated.  After 
these two steps the control panel enters into a start interval  (programmable duration), alternating with 
intervals of cool down (programmable duration). Once the engine is on, the starting attempts stop 
immediately. 
The sequence of gaseous Genset (HSG19) starting is as follows:  first the gas valve is activated; for the first 
starting attempt primer is (programmable duration), energized. The Electronic Ignition is energized at the 
same time as the gas valve; to avoid over-speed alarm RPM governor (this device is described in Appendix 
B) is energized after a time delay (after cranking). After these steps the control panel enters into a start 
interval  (programmable duration), alternating with intervals of cool down (programmable duration). Once the 
engine is on, the starting attempts stop immediately. 

 
Genset Stopping Procedure:  The transfer switch opens and the Genset continues to run for a cool down 
period (programmable) at the end of which the fuel solenoid valve (for HSD/G12, HSD17-21) or the gas valve 
+ Electronic Ignition + rpm governor (for HSG19) are switched off and the engine stops.  In case of 
emergency stop, the above-mentioned procedure takes place without considering the cool down time. 
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Engine On:  The engine is considered on when the “engine ON “ signal, which comes out of the engine 
alternator battery charger, exceeds the programmed value.  Its led shows the engine-on signal. For safety 
reason generator output voltage is also monitored to verify that the engine is running.(see Alarms On) 
 
Alarms On:  Oil pressure and high temperature alarms are enabled after a delay time (programmable) greater 
than the engine-on signal time. The “engine ON” led flashing indicates the engine is on but the alarms are not 
enabled, and becomes on steady when the engine is running and the alarms are enabled.  
During the stopping cycle, the alarms are disabled and the fuel solenoid valve opens simultaneously. 
 
Utility-Off:  The utility-off signal occurs when the utility voltage is out of the fixed limits (lower than the 
minimum fixed values or higher than the maximum fixed values) and remains in that state longer than the 
programmable time. This causes the transfer switch to transfer to the emergency position (after Generating 
set has started and met requirements). 
 
Utility-On:  The utility-on signal occurs when (as a programmable time is exceeded) the Utility voltage is 
inside the Programmed limits.  The transfer switch function will depend on the selected operating procedure. 
 
Generator-On:  Generator-On signal works as the utility-on signal described above.  The Utility and Generator 
Voltage limits and delay intervals are independent.  
 
Utility/Genset and Generator/Utility Switching:  The remote control switches between the utility and Genset. A 
delay time occurs to avoid simultaneous connections. 
 
 

8.3 Te803 CONTROLLER MAIN FEATURES 
 
·  Control based on 11 MHz Intel 80c552 

microprocessors. 
·  32Kbyte EPROM memory program 
·  32Kbyte static RAM data memory 
·  512 Word EPROM nonvolatile data memory 
·  Operator display of 3 figures LED display 
·  Function/State/Alarm display by means of 15 LED’s. 
·  Diaphragm button strip with 7 mechanical push 

buttons. 
·  AC Voltages displayed are real effective value 

(RMS.). 
·  All programming options accessible from the frontal 

controls without dip switch (by software in permanent 
memory) 

·  Programming options protected by admittance key 
·  RS 232 serial interface for remote control by computer or modem 

 
8.4 Te803 CONTROLLER DESCRIPTION 

 
The following buttons/indicators are on the control panel of the card: 
·  Reset/Manual/Test buttons (to select operating procedures) 
·  Measure button (to select display) 
·  Start/Stop buttons (start/stop of the generator) 
·  Reset/Man/Auto/Test LED (selected operating procedure signals) 
·  LED volt, hertz, V. Battery, hour meter (selected measure signals) 
·  LED battery (battery charger condition) 
·  LED starting failure (Genset starting failure) 
·  LED engine on (Genset on) 
·  LED alarms (alarms on) 
·  LED TLR (utility mains), TLG (Generator AC power leads) indicates power source being delivered to the 

load.  
·  3 figure display (measures, alarms, etc…display) 
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8.5 MEASURE DISPLAY 
 
The following measures can be selected on the display: 
·  AC Utility/Genset voltage (RMS Volt) 
·  Frequency of Genset signal (Hertz) 
·  Battery voltage (Vdc) 
·  Genset operating  hours (hour meter) 
 
A light also indicates which measurement is being displayed (AC volts, freq., Battery Vdc, run hours).  To 
select another measure on the display press the measure button.  When you select voltage measure and the 
Genset is off, the display will show Utility voltage.  The displayed value of Utility and Genset voltage are 
displayed in 1 volt increments, the frequency in 0.1 Hz steps, the battery voltage displayed in  0.1 volt 
increments  and working hours in 1 hour increments (the internal time is stored in minutes). 
 

8.6  DIGITAL CONTROLLER: REMARKS 
 
The digital controller displays RMS voltage measurements and at the same time, accurately and quickly 
controls all functions needed for the proper and safe operation of your Genset. 

 
8.7 CONTROLLER FACE DESCRIPTION 

·  Three 7 Segment  digits (to show measures, alarms, messages and errors) 
·  Reset-Auto-Man-Test Buttons (to select operating procedures or mode) 
·  Select-MIS buttons (to select what display) 
·  Start-Stop buttons (to start and stop the Genset in manual mode) 
·  TLR-TLG Buttons (to switch utility mains and Genset remote ATS control switches in manual mode) 
·  Reset-Auto-Man-Test LEDs (to indicate the selected operating procedures) 
·  VRE-VGE-HZ-VCC-Hour Meter LEDs (to indicate what measurement is displayed) 
·  Engine-on LED (indicates the engine is operating within limits) 
·  Utility Voltage-On LED (L1-L2-L3/L-N, L3-L1) and Genset (VAC) (indicates the Utility is within program 

limits)  
·  Utility and Genset remote ATS control switches LED (indicates which ATS control contacts are energized 

 

 
 

1.  Display   5.  Test Button   9.  Automatic Operation 
2.  Stop Button   6.  Manual Operation  10. Reset 

 3.  Measure Selecting Button 7.  AC Circuit Breaker   11. Utility Remote Control Switch 
4.  Start Button   8.  DC fuse for controller  12. Genset Remote ATS Control Switch 
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8.8 OPERATING PROCEDURES 
 

Note:  this section contains all parameters and functions, which are programmable through the access to the 
two menus of setup and option.  Please refer the descriptions when you need more information. 
 
The digital controller performs 4 different functions: 

·  Reset 
·  Automatic 
·  Manual 
·  Test 

You select the procedure you need by selecting its button and its LED lights up.  It is always possible to skip 
from one operating procedure to another.   
 
Warning!  For safety reasons, after controller power-up, the default operating procedure is always RESET. 
 
When any of the operating procedure LED’s is flashing, it indicates that the unit is being controlled by a 
supervision system (remote control). 
 
RESET:  When using the reset operating procedure, the controls are not operational.  You set all displayed 
alarms to zero as if the unit was not connected.  Only the general alarm is still in operation.  Control entries and 
the siren alarm are disconnected as well. 
 
Signaling LED’s, on the contrary, are still in operation and can show measures and alarms. 
 
When changing from Man/Auto/Test to reset, and the Genset is in operation, the controller stops the Genset 
Immediately without waiting for the cooling interval (option 09).  
 
AUTOMATIC:  In the Automatic mode the Genset starts when the utility voltage goes out of limits (options 01-
02) and its respective control switch is off.  After the programmed delay (option 03), Utility remote control switch 
gets switched off and the Genset start cycle begins.   
 
When the Genset is running and its voltage reaches the fixed limits (options 05-06), the Genset remote control 
switch closes.  The Genset goes on working until the utility voltage is restored.  Once the utilities are back, the 
remote control switches exchange position (option 04) and the Genset carries out the stop cycle. 
 
When the Genset is running, however, it can be stopped by means of the stop button.  In automatic procedure 
both the remote start and stop are enabled. 
 
MANUAL:  In the manual mode the Genset can be started or stopped simply by pushing the respective start 
and stop buttons. The start button begins the start cycle while the stop button begins the stop cycle.   
 
After pushing the stop button you can stop it from beginning the stop cycle by immediately pushing the start 
button. 
 
By pressing (and holding) the Manual button and the TLG (Genset) button you can change from Utility power to 
Genset power. Only operates when the generator on Led is on. 
You can do vice versa (from Genset to Utility power) by pressing and holding the Manual button and the TLR 
(Utility) button.  
 
From one button pressing command to another, an interval delay takes place as previously programmed (setup 
15).  Passing from auto to test or manual does not affect the operation of the generator. 
 
TEST:  In test procedures the Genset begins the start cycle.  If the Utility power drops out while the Genset is in 
test mode the controller will over ride this function and switch the Generator to the load.  Once the Utility 
voltage returns, the load will stay on the generator.  If the auto mode is enabled, the controller will transfer the 
load to the Utility and will start the stop cycle of the generator. 
 
AUTOMATIC TEST:  The automatic test is a periodic check that is carried out by the control panel at fixed 
intervals (interval can be fixed during option setup).  If the control panel is in automatic mode and the automatic 
test has been enabled, the Genset runs for a Programmed period before it stops. 
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AUTOMATIC TEST CONNECTION/DISCONNECTION: To connect or disconnect the automatic test function, 
push the measure button and, while keeping it pressed, also push the test button.  The display will show the 
following messages: 

·  Off if the test is disconnected. 
·  On .g if the test is connected (g stands for the number of interval days programmed during option 

programming). At this stage push start if you want to enable the function or stop if you want to disable the 
function.  Pushing the reset button once, stores the changes and returns the Genset to the normal 
operating procedure.  

 
WORKING HOUR CALCULATION:  After the engine starts the working minutes are counted.  The 
calculation, expressed in hours, is shown on the display.  The value is stored even if the Battery is 
disconnected from the controller. This value cannot be set to zero by the user. 
 
PERIODIC MAINTENANCE INTERVAL:  By means of set up, a periodic maintenance interval is programmed 
in the set up menue and is expressed in hours. When the working time reaches the programmed time, the 
display shows the maintenance request alarm.   This is only a warning alarm and the control panel continues 
working normally.  Pushing reset button sets the time value to zero and the message disappears. 
 
 

8.9 ALARMS AND DESCRIPTION CODES:   
 
When an alarm condition either warning or shutdown exist the control will display an alarm code.  The message can 
be removed only after the Failure condition is corrected or no longer exists. The user presses the Reset button to 
reset the display. Below is an explanation of the codes displayed. : 

 
�  A01  Temperature Alarm 
This message appears when – during engine operation the temperature sensor detects an over temperature 
condition.  In this case the Genset remote control switch opens and the Genset stops immediately (shutdown). 
 
�  A02  Oil Pressure Alarm 
It operates like the one mentioned above, but it refers to the sensor for insufficient oil pressure. 
 
�  A03  Charger Alternator Failure Alarm  
This alarm appears when the Genset is running and the Genset voltage is within limits, the battery charger 
alternator signal is missing (lower than setup –06 for more than setup –14 time delay). 
 
�  A04  Mechanical Alarm 
This indicates that the engine is not operating for a non-electrical problem.  
 
�  A05  Request for Maintenance  
This alarm occurs when the periodic maintenance interval has been exceeded. This interval (in hours ) is 
programmed   in the setup menu. The Genset, however, goes on working normally (warning only). 
 
�  A06  Runaway Speed Alarm 
This alarm occurs when frequency (Engine RPMs) exceeds the value fixed by setup. The transfer switch opens 
and the Genset stops immediately. 
 
�  A07  Fuel Alarm (Diesel) 
Indicates low fuel level. Factory default is indication (warning only) only. This can be programmed to shutdown.  
. 
�  A07  Overspeed Protection (Gaseous) 
Indicates Overspeed Protection Board operation. This is programmed to shutdown 
 
�  A08 Low Water level Alarm 
Indicates low coolant level inside the engine radiator. This is programmed to shutdown. 
 
�  A09 Dirty Air Filter Alarm 
Indicates that the air filter is partially closed. This is programmed to shutdown. 
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�  E01  Emergency Stop 
 This message is displayed when the operator stops the Genset by pushing the stop button in automatic or test 

procedures. 
 
�  E04  Generator Voltage Failure 
  This alarm occurs when the Genset voltage goes out of the programmed voltage and time limits. It occurs only when 

engine is running, 
ALARMS CODE TABLE 

 
Cod. 

 
Description 

Immediate  
Shutdown 

 
Alarm On 

A01 Temperature Alarm Yes Yes 

A02 Oil Pressure Alarm Yes Yes 

A03 Charger Alternator Failure Alarm Yes Yes 

A04 Mechanical Failure Yes Yes 

A05 Request for Maintenance No Yes 

A06 Runaway Speed Alarm (over speed) Yes Yes 

A07 Fuel Level Prog (No) Prog 

A08 Low Water Level Prog (Yes) Prog 

A09 Dirty Air Filter Prog (Yes) Prog 

A10 Start Failure Yes Yes 

A11 Min. Frequency Yes Yes 

A12 Min. Battery Voltage  Yes 

A13 Max. Battery Voltage  Yes 

E01 Emergency Stopping On Yes Yes 

E04 Generator Voltage Failure Yes Yes 
 

TECHNICAL FEATURES 

Supply Circuit  

Battery Supply (US) 12 Vdc 

Maximum Current Consumption 160mA (250mA with rs485) 

Stand-by Current 110 mA (250mA with rs485) 

Operating Range 12V 6.2 – 16.5 Vdc 

Immunity Time for Micro breaking -150 ms 

Maximum Ripple 10% 

Mains Voltage Control Circuit  

Rated Voltage (UE) 100-480 VAC 

Operating Range 60 Hz 

Rated Frequency (Keyboard Adjusted) 0.7 – 1 UE 

Minimum Voltage Tripping (Keyboard Adjusted) 1 – 1.5 UE 

Generator Voltage Control Circuit  

Rated Voltage (UE) 100-480 Vac 

Operating Range 70-624 Vac 

Rated Frequency (Keyboard Adjusted) 60 Hz 

Minimum Voltage Tripping (Keyboard Adjusted) 0.7 – 1 UE 

Maximum Voltage Tripping (Keyboard Adjusted) 1 – 1.5 UE 

Started Engine Control Circuit  

Battery Charger Permanent Magnet Alternator 0-40 Vac 

Operating Engine 6-30 Vac 

Battery Charger Energized Alternator  

Operating Range 0-40 Vdc 
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Adjustment Range 6-30 Vdc 

Circuit Voltage 12 Vdc Battery 
Output Relay Contacts to Exclude Mains and 
Generator  

Common Alarm Relay (Fault Relay) 1 NO / NC Contact (SPDT) 
 

9. OPERATING AND SET-UP PROGRAMMING PROCEDURES  
 

 
9.1 CONTROLLER OPTION MENU 

 

OPTION # OPTION DESCRIPTION RANGE DEFAULT 

OP 1 Under-Voltage Sensing Of Utility  160-230 Vac 200 

OP 2 Over-Voltage Sensing Of Utility  253-345 Vac 265 

OP 3 Time Delay Engine Start  0-120 Seconds 5 

OP 4 Time Delay Emergency To Normal  0-240 Seconds 60 

OP 5 Under-Voltage Sensing Of Emergency 160-230 Vac 200 

OP 6 Over-Voltage Sensing Of Emergency 253-345 Vac 265 

OP 7 Emergency Voltage Monitor Delay 1-180 Seconds 5 

OP 8 Time Delay Utility To Emergency  1-180 Seconds 30 

OP 9 Engine Cool down Timer 1-300 Seconds 120 

OP 10 Not Applicable 0-60 Seconds 20 

OP 11 No Load Plant Exerciser Time Interval Between Tests 1-7 Days 7 

OP 12 Duration Of Exercise 1-30 Minutes 20 

OP 13 Not Applicable 0-99 Minutes 25 

OP 14 Not Applicable 0-30 Minutes 5 

 
9.2 OPTION MODIFICATION PROCEDURE 
 
Access to the Options menu can only be made when the unit is in the Reset mode.  

·  Press and hold the RESET and the MEASURE button for approx 5 seconds then let up .  (The display will 
show the first option number --OP.1 –) 

Pressing the MEASURE button scrolls through the Options. Stop on the option (OP.X) you are modifying, press start 
or stop once, the stored value of the parameter is displayed for 3 seconds. If you push START during these 3 
seconds, you will increase the variable (up to its maximum allowed value). If you push STOP during these 3 seconds, 
you will decrease the variable (down to its minimum allowed value). If you do not push any buttons and let the 3 
seconds pass, you go back to the option number display.  By pushing RESET you store this change and leave this 
procedure.  If you do not push any buttons for 30 seconds the control panel leaves the procedure, does not make any 
changes or updates and returns to the Reset mode. 

WARNING: 
This section allows the internal program settings to be modified. Only GENMAC trained personnel are 
qualified to perform any alterations to the data stored in the HS control system. GENMAC cannot be 
held responsible for personnel injury and any damage done to this or any other equipment.  Changes 
performed by unauthorized personnel could result in loss of warranty. 
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10. PERIODIC MAINTENANCE 
 

[Warning!]  Only trained personnel should carry out the maintenance on this Genset.  Make sure the engine is 
not in operation and that it has cooled sufficiently.  Make sure that all loads are disconnected  
[Warning!]  If the panels of your Genset are removed be sure they are re-assembled correctly prior to running 
to avoid safety problems, overheating or breakage. 

 
10.1 ENGINE OIL LEVEL CHECK 

 

·  Remove oil dip stick and check the engine oil level; 
·  If the oil level is below the lower level line, refill with suitable oil to upper level line. 
·  If oil is contaminated, change it. 
·  Refer to periodic maintenance table. 

 
10.2 ENGINE OIL & FILTER CHANGE 
 

Use only recommended oil (see section 6.2), an oil & filter change is recommended after the first 5 hours 
(HSG12-HSD12),after the first 50 hours(HSD17-21,HSG19); 
 then every 100 hours (HSG12), every 300 hours (HSD12), every 250 hours (HSG19) and every 125 hours 
(HSD17-21). 

 
To change engine oil: 
·  Switch off your generator, disconnect AC utility.  Remove negative cable from battery. 
·  Loosen the drain plug located on the outside panel of your Genset and drain oil into an approved 

container. 

 
·  Inspect drain plug and washer for damage and replace as required 
·  After draining the oil, reinstall and carefully tighten the drain plug. 
·  Remove and replace oil filter. 
·  Refill oil to upper level line. 
·  Wipe any spilled or dripped oil off Genset  
·  Dispose of used oil, oil filter and any contaminated rags or materials in a proper manner in    accordance 

to local standards and to protect the environment. 
Note:  For additional information on oil change refer to engine manual. 
 

10.3 GEARBOX OIL CHECK and CHANGE (HSG19 only) 
 

·  Every 250 hours check around the gearbox for leakages. In case of leakages check oil level and, if 
necessary, refill. 

·  Replace gearbox oil every 1000 hours. 
To refill or change oil: 
·  Remove the side cover plug for level check 
·  Fill from the top 0.6-liter of SAE 90 oil until the oil comes out from the side plug hole. 
·  Reinstall the side and top Plugs 
Note:  For additional information on oil change refer to engine manual. 

 
10.4 AIR CLEANER MAINTENANCE 
 

If the air cleaner elements are clogged, a decrease in Genset output and/or excessive fuel consumption may 
result.  Clean or replace filtering element in case of UA2 alarm (dirty air filter).   
We recommend to replace air cleaner after 500 hours. Replace more often when operating in dusty 
environments.  

 
10.5 FUEL LEVEL CHECK (DIESEL ONLY) 
 

·  Switch off Genset and make sure the engine has stopped.   
·  Do not overfill! 
·  The Fuel tank capacity is (7.1 gal –27 liters for HSD12), (23 gal -87 liters for HSD17-21). 
[Warning!]  Do not refuel while smoking or near open flame or other such potential fire hazards.  
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10.6 BATTERY 
 

[Warning!]  Before carrying out any maintenance operations make sure the Genset is switched off (reset 
mode) and engine is not in operation. 
 
The only maintenance operation a battery requires is the distilled water refill when necessary.  However, it is 
important to remember that a battery contains a very explosive gas.  Do not smoke or get close to open flames 
when working next to battery.  Spark and open flames as well as a bad connection of battery poles could lead 
to explosion. 
 
[Warning!]  Adequate ventilation is required when servicing the battery.  The battery electrolyte fluid contains 
acid that can burn eyes and clothing.  Be extremely careful to avoid contact.  If injured, wash the affected area 
immediately with large quantities of water and consult a doctor for treatment. 

 
10.7 CHECKING THE SPARK PLUG (Gaseous Version Genset) 
 

·  Turn off Control Panel – switch off circuit AC breakers and disconnect battery cables. 
·  Remove spark plugs using the proper tool. 
·  Inspect and replace if necessary with a new spark plugs. 

 
10.8 COOLANT CHECK AND CHANGE 
 

Remove radiator cap and, if necessary, refill. In case of low water level alarm refill coolant to correct level. 
Every 1000 hours or 2 years Remove and replace engine coolant. 
 
To change engine coolant: 
·  Switch off your generator, disconnect AC utility.  Remove negative cable from battery. 
·  Loosen the drain plug located on the outside panel of your Genset and drain coolant.  

 
·  Inspect drain plug and washer for damage and replace as required 
·  After draining the coolant, reinstall and carefully tighten the drain plug. 
·  Refill coolant until radiator is full.   
·  Run Engine for approximately 5 minutes – allow unit to cool and verify coolant level fill if necessary. 

 
 
10.9 MAINTENANCE SCHEDULE 
 

Proper maintenance of the Genset will allow reliable performances and reasonable maintenance cost.  Follow 
this schedule and change if local conditions require. 
 
 
 
HSG12-HSD12: 
 

 ITEM     INTERVAL 
Check and add engine fuel   …Refill as required 
Check oil level   every 8 hours 
Check air filters   every 50 hours 
Oil & filter change   every 100 hours – KOHLER, every 300 hours – Lombardini 
Change oil filter   every 100 hours – KOHLER, every 300 hours – Lombardini 
Fuel filter change   every 300 hours 
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HSG19-HSD17-HSD21: 
 

 
 ITEM     INTERVAL 
Check and add engine fuel  …Refill as required 
Check engine oil level   every 50 hours 
Check gearbox oil leakages  every 250 hours 
Check air filters   every 500 hours 
Engine oil change   every 125 hours (Diesel); every 250 hours (Gaseous) 
Change oil filter   every 250 hours (or yearly whichever comes first) 
Fuel filter change   every 250 hours  (or yearly whichever comes first) 
Coolant change   every 1000 hours (or 2 years) 
Gearbox oil change   every 1000 hours  
 
 
 
 
 

 
 

11. PREPARATION FOR STORAGE 
 
 

The following procedures should be followed prior to storage of your Genset for periods of 6 months or 
longer: 
·  Drain fuel tank carefully, carburetor and feeding pipe. Do not perform this service near open flames or 

hot surfaces.   
·  Check for loose bolts and screws, tightening them if necessary. 
·  Clean your Genset thoroughly using specific cleaning products.  Spray with preservative. 
·  Disconnect and remove battery and recharge it. 
·  Check to make sure engine switch is in stop position. 
·  Store Genset in a well-ventilated, low humidity area. 
·  Follow engine mfg recommendations for long term storage 
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12. ELECTRICAL DIAGRAMS  
HSG12
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HSD12 
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HSG12 
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HSD12 
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HSD12 
 

 



31 

 
HSD17-21 
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HSD17-21 
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HSD17-21 
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HSG19 
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HSG19 
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HSG19 
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APPENDIX A 
 

GARRETSON 
 
MODEL KN 

Installation & Operation  (Only for gaseous units) 
 
A.1  GENERAL 
 

The KN is designed for sensitivity and simple operation.  It is used with low pressure vaporized 
gaseous fuels, where dependable starting is a requirement.  Because of its extreme sensitivity, the 
KN offers excellent results in most remote starting applications (standby power generators, etc.).  
With proper installation and maintenance, the KN will provide years of trouble free service. 

 
[Warning!!!]  The KN should be installed and maintained per Garretson instructions and all 
applicable federal, state, local laws and codes, and NFPA Pamphlet 58. 

 
SPECIAL NOTE:  For indoor installations by NFPA definition, an atmospheric zero governor is not 
considered a positive shut-off valve and an approved automatic shut-off device shall be installed to 
assure that the flow of fuel will be stopped should the engine fail while unattended. 

 
For a copy of the Pamphlet 58, write the National Fire Protection Association, 470 Atlantic Ave., 
Boston, Mass. 02110. 

 
A.2 OPERATION 
 

The KN is an atmospheric zero governor which acts like the float and needle valve in a gasoline 
carburetor.  Air flow through a venturi in the carburetor creates a vacuum that acts through the 
outlet of the KN on the diaphragm.  Atmospheric pressure then forces the diaphragm toward the 
vacuum, depressing the lever and pulling the valve seat away from the orifice that allows fuel to 
flow as long as the demand persists.  When the vacuum ceases, a spring force pushes on the lever 
and forces the valve seat against the orifice shutting off the fuel flow.  It is important to remember 
that fuel should not flow through the KN when the engine is not running.  

 
A properly adjusted KN requires a vacuum of only 0.25” to 0.35” of water column to start the 
opening sequence.  Due to this sensitivity, most installations do not need priming to start unless low 
cranking speeds or restricted and lengthy piping are required.  If priming is necessary and a manual 
primer is installed, use only 1 or 2 second bursts of fuel and immediately try to start the engine.  If 
there is a choke on the carburetor, do not use it as this will probably cause flooding and hard 
starting.  As you can see, the operation of this unit is simple and basic.  If you are having trouble 
operating the engine, in most cases the fuel controller is NOT malfunctioning.  There is generally a 
problem with the engine or fuel supply so do not make adjustments or attempt to service the KN 
until you are sure it is needed. 
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A.3 SERVICE 

 
The KN should be periodically checked for leakage past the valve seat and the vents on the cover 
kept clean and free of obstructions.  If the KN needs service we suggest you take it to a qualified 
serviceman.  If that help is not available we will furnish you a list of repair shops of the proper 
service information. 
 

 
A.4 INSTALLATION 
 

The KN should be mounted as close to the carburetor as possible with the arrow on the cover 
pointing up and the diaphragm in a vertical position.  This helps to minimize the effects of gravity on 
diaphragm travel.  The unit should also be placed for easy access to the primer if provided. 
 
There are two sets of mounting holes provided.  Either set of mounts will adequately support the 
KN.  The bottom set of holes has a 1 ¾” bolt spacing for use with all Garretson universal mounting 
brackets.  The mounting bosses on the cover are spaced (5 ¾”) apart for use with 5/16 bolts. 
 
Before installing the fuel supply line, be sure that the gas pressure is no more than the maximum 
inlet pressure shown on the front of the KN.  If the pressure if greater, leakage could result in a fire 
hazard and or hard starting.  The piping to the inlet should be of sufficient size to allow full flow to 
the KN.  This is very important in natural gas installations as any restrictions can effect engine 
performance.  If a solenoid is used ahead of the KN in the low pressure line, it should have an 
orifice at least as big as the orifice in the KN.  Flexible piping to the inlet should be used to prevent 
cracking from vibration if the KN is mounted on the engine or other vibrating surface. 
 
NOTE: Thread sealing compound should be used on all pipe thread fittings between the KN and the 
fuel supply tank, being careful not to get any inside the inlet or fittings.  Excess compound could 
collect on the seat and orifice and cause hazardous leakage, resulting in poor performance.  After 
piping is complete, turn on the gas and use a soap solution to check all fittings for leaks. 
 
If an electric solenoid primer is used, follow the wiring and adjusting instructions furnished 
separately. 
 
The KN outlet is 3/8 NPT and if an outlet fitting has not been provided, select and insert a suitable 
vapor fitting taking care not to allow any chips or dirt to enter the outlet.  Use of street ells or 
conventional pipe fittings in the fuel line between the KN and the carburetor is not recommended as 
they may restrict the flow of fuel. 
 
After installation of a properly sized fuel hose between the KN and carburetor, if you are installing a 
complete conversion return to the instructions.  For field replacement applications the unit is ready 
for service. 
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APPENDIX B 

 

 
 

ESD2200 SERIES 
SPEED CONTROL UNIT (only for HSG19 model) 

 
B.1   APPLICATION INFORMATION 
The ESD2200 Series speed control unit is built ruggedly to withstand the engine environment. The unit is 
mounted near the engine inside an enclosure. To avoid that water mist or condensation comes in contact 
with the controller, it has been mounted vertically. The unit is sealed to greatly reduce the effects of 
moisture and vibration.  
The overspeed shutdown device is independent of the governor and system controller ans will prevent 
dangerous engine overspeeding which could result in personal injury or equipment damage. 
 
B.2 WIRING 
This ESD2200 Series control unit is in 12V versions. Electrical connections are illustrated in diagram. 
Battery and actuator have to be connected to terminals E, F, G and H. The battery positive (+) input 
terminal is fused as illustrated in diagram. 
Magnetic speed sensor wiring to terminals C and D must be twisted or shielded for thire entire length. The 
speed sensor cable shield should ideally be connected as shown in diagram. The cable shield should be 
insulated to insure no part of the shield comes in contact with engine ground, otherwise stray speed signals 
may be introduced into the speed control. 
 
B.3 ADJUSTMENT (This procedure must be modified to reflect what the actual design is and 
reflect how GENMAC manufacturing sets the controls) eliminate the sections not needed such as ---
-about cutting jumpers ect much of this is not needed 
 



40 

Before Starting Engine 
Check to insure the GAIN, and STABILITY controls, and if applied the external SPEED TRIM control, are 
set to mid-position. 
 
Engine Start 
The controller is factory set at approximately engine idle speed. (approx 2430 rpm) 
Crank the engine with D.C. battery power applied to the governor system. The actuator will energize fully to 
the maximum fuel position until the engine has started. The governor should be controlling the engine at low 
idle speed. 
If the engine is unstable after starting, turn the GAIN and STABILITY adjustments counterclockwise until 
the engine is stable. 
 
Governor Speed Setting 
The governed speed setpoint is increased by a clockwise rotation of the SPEED adjustment control. Fine, 
precise speed adjustments can be obtained with an optional Speed Trim control. 
 
Governor Performance 
Once the engine is at the operating speed and at no load, the following governor performance adjustments 
can be made: 
a. Rotate the GAIN adjustment clockwise until instability develops. Gradually move the adjustment 

counterclockwise to insure stable performance. Then move the adjustment 1/8 turn 
counterclockwise to insure stable performance. 

 
b. Rotate the STABILITY adjustment clockwise until instability develops. Gradually move the 

adjustment counterclockwise until stability returns. Then move the adjustment 1/8 turn counter 
clockwise to insure stable performance. 

 
c. Gain and stability adjustments may require minor changes after engine load is applied. Normally, 

adjustments at no load achieve satisfactory performance. 
 
d. The dead time compensation can be changed with posts E1, E2, and E3 to optimize the control 

system. If a rapid instability, greater than 2 Hz.,  is present at the actuator lever, cut the jumper 
between post E1 and E2. If the fast instability is still present, remove the jumper between posts E4 
and E5. If slow instability, low gain setting, or poor response exists, add a 22 mF. capacitor between 
posts E2 (-) and E3 (+). If the throttle is erratic, but performance is good, removing the E4 to E5 
jumper will tend to steady the throttle. 

 
B.4 SYSTEM TROUBLESHOOTING 
 
 
B.4.1 SYSTEM INOPERATIVE 
 
If the engine governing system does not function, the fault may be determined by performing the voltage 
tests described in steps 1 through 6. Positive (+) and negative (-) refer to meter polarity. Should normal 
values be indicated during troubleshooting steps, then the fault may be with the actuator or the wiring to the 
actuator. Tests are performed with the battery power on, engine off except where noted.  
 
Step Terminals Normal Reading Probable Cause of Abnormal Reading 
 
1 E(+) & F(-) Battery Supply Voltage (12  VDC) 1.  DC battery power not connected. Check for blown 
fuse. 
     2.  Low battery voltage. 

3. Wiring error. 
 

 
2 A(+) & B(-) 0-3.9 with speed trim  1.  Speed trim shorted or miswired.  
   7.1-7.9 without speed trim 2.  Defective unit.  
 
3 C(+) & D(-) 1.0 VAC RMS min., while cranking 1.  Gap between speed sensor and gear teeth too great. 
      Check gap. 
     2.  Improper or defective wiring to the speed sensor.  
      Resistance between D & C should be 30 to 1200 W. 

3. Defective speed sensor  
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4 E(+) & H(-) 0.8-1.5 V while cranking 1.  Wiring error to actuator. 

2. Defective speed control unit. 
3. Defective actuator. 

 

 

B.4.2 UNSATISFACTORY PERFORMANCE 

If the governing system functions poorly, perform the following tests. 

 
Symptom Test  Probable Fault 
 
Engine overspeed 1. Do Not Crank, Apply D C power to 1. Actuator goes to full fuel. Then disconnect speed 
    the governor system.  Sensor Terminals C and D. 
       If actuator still at full fuel-speed control unit defective. 
       If actuator at minimum fuel position-erroneous 
 Speed signal. Check speed sensor cable. 
 

2. Manually hold the engine at the 1. if the voltage reading is 1.0 to 1.5 VDC,  
    Desired running speed. Measure  a) Speed adjustment set above desired speed, turn 
    The DC voltage between Terminals  counterclockwise. 
    E(+) and H(-) on the speed control  b) Defective speed control unit. 
    Unit.  2. If the voltage reading is above 1.5 VDC, actuator 
       Or linkage binding. Replace actuator. 
      3. Set point of over speed shutdown device set too low. 
      4. If the voltage reading is below 0.8 VDC, defective 
       speed control unit. 
 
 
Actuator does not 1. Measure the DC voltage between 1.  replace the battery if weak or undersized. 
Energize fully while  Terminals E(+) and H(-) on the   2. Actuator wiring incorrect. 
cranking   speed control unit. Should be 0.8 3.  If voltage is greater than 1.5V, speed set too low. 
    to 1.5 volts, if not: 

2. Momentarily connect the Terminal 1. Actuator or battery wiring in error. 
    E to H. The actuator should move 2.  Actuator or linkage binding. Replace actuator. 
    to the full fuel position. 3. Defective actuator.  
 
Engine remains 1. Measure the actuator output, 1. If voltage measurement is within 1.5 volts or more 
Below desired  Terminals G & H, while running   of the battery supply voltage level, then fuel control  
Governed speed  under governor control.  Restricted from reaching full fuel position. 
       Possibly due to mechanical governor, carburetor 
       Spring, or linkage interference. 
      2. If not, increase speed setting.  
 
 

 

B.4.3 ELECTROMAGNETIC COMPATIBILITY (EMC) this is a good example of something not needed 

 
EMI SUSCEPTIBILITY- The governor system can be adversely affected by large interfering signals that are 
con- ducted through the cabling or through direct radiation into the control circuits. 
All GAC speed control units contain filters and shielding designed to protect the unit©s sensitive circuits from 
moderate external interfering sources. 
Although it is difficult to predict levels of interference, applications that include magnetos, solid state ignition 
systems, radio transmitters, voltage regulators or battery chargers, should be considered suspect as 
possible interfering sources. 
If it is suspected that external fields, either those that are radiated or conducted, are or will affect the 
governor systems operation; it is recommended to use shielded cable for all external connections. Be sure 
that only one end of the shields including the speed sensor shield, is connected to a single point on the 
case of the speed control unit. Mount the speed control unit to a grounded metal back plate or place it in a 
sealed metal box. 
Radiation is when the interfering signal is radiated directly through space to the governing system. To 
isolate the governor system electronics from this type of interference source, a metal shield or a solid metal 
container is usually effective. 
Conduction is when the interfering signal is conducted through the interconnecting wiring to the governor 
system electronics. Shielded cables and installing filters are common remedies. 



42 

As an aid to help reduce the levels of EMI of a conductive nature, a battery line filter and shielded cables is 
conveniently supplied by GAC in KT310. To reduce the levels of EMI of a radiated nature, a shielded 
container P/N CA114 can be sourced from GAC and its distributors. 
In severe high energy interference locations such as when the governor system is directly in the field of a 
powerful transmit- ting source, the shielding may require to be a special EMI class shielding. For these 
conditions, contact GAC application engineering for specific recommendations. 
In severe high energy interference locations such as when the governor system is directly in the field of a 
powerful transmit- ting source, the shielding may require to be a special EMI class shielding. For these 
conditions, contact GAC application engineering for specific recommendations. 
 
 
B.4.4 INSUFFICIENT MAGNETIC SPEED SENSOR SIGNAL 
 
A strong magnetic speed sensor signal will eliminate the possibility of missed or extra pulses. The speed 
control unit will govern well with 0.5 volts RMS speed sensor signal. A speed sensor signal of 3 volts RMS 
or greater at governed speed is recommended. Measurement of the signal is made at Terminals C and D. 
The amplitude of the speed sensor signal can be raised by reducing the gap between the speed sensor tip 
and the engine ring gear. The gap should not be any smaller than 0.020 in. (0.45 mm). When the engine is 
stopped, back the speed sensor out by 3/4 turn after touching the ring gear tooth to achieve a satisfactory 
air gap. 
 
B.4.5 INSTABILITY 
 
Instability in a closed loop speed control system can be categorized into two general types. PERIODIC 
appears to be sinusoidal and at a regular rate. NON-PERIODIC is a random wandering or an occasional 
deviation from a steady state band for no apparent reason. 
The PERIODIC type can be further classified as a fast or slow instability. Fast instability is a 3 Hz. or faster 
irregularity of the speed and is usually a jitter. Slow periodic instability is below 3 Hz., can be very slow, and 
is some times violent. 
If fast instability occurs, this is typically the governor responding to engine firings. Raising the engine speed 
increases the frequency of instability and vice versa. If this is the case, cutting the jumper from E1 to E2 will 
reduce this tendency. In extreme cases, the removal of the E1 to E2 jumper may not take all the jitter out of 
the system. A second jumper, E4 to E5, may be removed to further stabilize the system. Post locations are 
illustrated in diagram. Interference from powerful electrical signals can also be the cause. Turn off the 
battery chargers or other electrical equipment to see if the symptom disappears. 
Slow instability can have many causes. Adjustment of the GAIN and STABILITY usually cures most 
situations by matching the speed control unit dynamics. If this is unsuccessful, the dead time compensation 
can be modified. Add a capacitor from posts E2 to E3 (negative on E2). Post locations are illustrated in 
diagram. Start with 10 mF. and increase until instability is eliminated. The control system can also be 
optimised for best performance by following this procedure. 
If slow instability is unaffected by this procedure, evaluate the fuel system and engine performance. Check 
the fuel system linkage for binding, high friction, or poor linkage. Be sure to check linkage during engine 
operation. Also look at the engine fuel system. Irregularities with carburetion or fuel injection systems can 
change engine power even with a constant throttle setting. This can result in speed deviations beyond the 
control of the governor system. Adding a small amount of droop can help stabilize the system for 
troubleshooting. 
NON-PERIODIC instability should respond to the GAIN control. If increasing the gain reduces the instability, 
then the problem is probably with the engine. Higher gain allows the governor to respond faster and correct 
for the disturbance. Look for engine misfirings, an erratic fuel system, or load changes on the engine 
generator set voltage regulator. If the throttle is slightly erratic, but performance is fast, removing the jumper 
from E4 to E5 will tend to steady the system. 
If unsuccessful in solving instability, contact your nearest GAC factory authorized service center for 
assistance. 
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APPENDIX C 
 
OVERSPEED PROTECTION BOARD (only for HSG19 model) 
 
C.1 GENERALITY: 
The Overspeed Protection Board (OPB) is a device designed to 
immediately shutdown a gaseous or gasoline engine if the rotational 
speed exceeds 125÷130% the rated speed. 
The shutdown is immediately; both the fuel valve and the ignition are 
deactivated. 

C.2 TECHNICAL CHARACTERISTICS: 

1- INPUT VOLTAGE: 12Vdc, protected from reverse polarity 
connection. Input current is approx. 125mA. 

2- OUTPUT: 2 insulated contacts: 

- 1 NO 5A – 12Vdc: this contact is open if board is not supplied 
with DC voltage, if board switch is in “reset” position, or if OPB detected an overspeed condition 
(under alarm). The contact is closed in “normal” condition. This contact switch energizes both 
the fuel valve and spark circuit. 

- 1 NC 5A – 12Vdc: it works in the opposite way of the one mentioned above: it is open in normal 
condition and closed in reset or alarm condition or without input voltage. This contact can be 
connected to the input alarm of generating set controller. 

3- SENSING: speed output of the spark circuit. With Tofas engine adjusted at 2400rpm, this signal is a 
square wave and has an average value of approx 12V with 80Hz frequency: 

 

4- RESET SWITCH and LEDs: the OPB will allow the engine to run when the reset switch is on 
OPERation position, in this condition the green LED is on. It means that the engine can be started 
or, if running, that the rotational speed is inside its limits. In case of overspeed the red LED 
(ALARM) is on. To reset the alarm it is necessary to first move the switch to the  RESET (both leds 
will be off) and then move the switch back to the OPER position . There are 3 possible conditions:  

- Red and Green LEDs OFF: the OPB is not supplied or the switch is in the RESET position. The 
switch being in the position will inhibit the engine from operating. 

- Green LED ON: normal condition, engine can be started  

- Green LED ON + Red led ON: the Controller is in alarm condition, an overspeed condition  has 
been dected and the controller has activated shutting down the system. Switch to RESET and 
then to OPER. to restart. 

C.3 RESET OPERATION: 

To restart a unit after an overspeed has occurred the operator must: 

·  Open the top to gain access to the OPB 

·  Confirm that the Green and Red LEDs are both illuminated  

ms 
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·  Move the Switch from “OPER.” To “RESET” and back.  

This will reset the OPB and turn OFF the red LED and turn ON the Green LED 

 

 
COMMON SERVICE CALLS 

I have a vapor withdrawal kit and the engine runs fine for a while and then frost 
starts to form on one or both of the regulating units.  Is it possible the vapor 
pressure reduction and flow is causing this? 
No, frost is always caused by drawing liquid from the tank.  We have had many calls on 
this over the years and it is always the same problem.  Your tank may be over filled or 
oriented wrong. 
 
Engine won’t start of is hard to start: 
More starting problems are caused by over priming or dirt on one of the regulating seats 
causing gas to leak through.  If propane or natural gas make up more than 10% of the 
fuel-air charge, the spark plug will not ignite the mixture – it is too rich.  Propane and 
natural gas require from 50% to 100% higher temperature to ignite a charge as compared 
to gasoline.  The ignition must be in good shape. 
 
Engine runs but won’t come up to full speed or power: 
In most cases poor power is caused by a mixture that is too lean.  This lean mixture is 
often caused by too many pressure regulators in the system or some small or restrictive 
fitting causing poor flow.   
Almost all kits are designed so that the engine will loose power is the load adjusting screw 
is opened to far 
 
I can get the engine to run at one speed and load okay, but it won’t run right if I try 
to speed it up or slow it down: 
This is probably caused by your getting the idle screw open too far, and the load screw 
turned in too far.  This wrong combination will run the engine at one speed and load.  You 
should close off the idle screw completely, open the main load and get the engine running 
okay at governed speed.  Slowly reduce the speed and as the engine tends to run a little 
rough, open the idle needle screw  just enough to make it run smoothly.  Keep working the 
speed sown and keep the idle needle screw adjusted until you reach the desired idle 
speed. 
 
My engine was idling too fast so I closed down on the idle mixture screw to reduce 
the speed but it runs rough: 
Never attempt to control idle speed with idle mixtures.  Idle speed should be controlled 
with the idle stop screw near the governor.  This adjustment controls the throttle butterfly 
valve opening at idle and in turn the idle air flow.  At that are flow, always set the gas idle 
mixture screw for fastest speed. 
How much fuel will my engine use? 
There is a rule of thumb that an engine will consume about 1 gallon of propane per hour 
for every 10 horse power developed. 
Some engine manufacturers recommend that the positive rotators be removed from the 
exhaust valves when converting to gaseous fuels. 
 
 
 
 



 

HELPFUL INFORMATION 
 

Pressure Facts 
Simply stated, pressure is the force exerted by a gas or liquid attempting to escape from a 
container.  It is useful to know how strong this “attempt to escape” is.  Pressure can be measured 
with a manometer or with a pressure gauge.  At the lower levels, it is expressed in “inches of water 
column”, i.e., 11” W.C. Higher pressure is expressed in terms of the force exerted against a square 
inch of area.  For example, “125 pounds per square inch” (125psi). 
 

PRESSURE EQUIVALENTS 
 
  1” Water Column  =    .58 oz./sq. in. 
11” Water Column  =  6.35 oz./sq. in. 
11” Water Column  =    .40 lb./sq. in. 
  1 lb./sq. in.         =  27.71” water column 
  1 lb./sq. in.         =   2.04” Mercury 
1” Mercury        =     .49 lb./sq. in. 
  1 Std. Atmosphere =  14.73 lb./sq. in. 
 

 
 

Technical Data – LP Gas 
 
Physical Properties at 60°°°°F. 

Butane Propane Gasoline Natural 
Gas^ 

 
Chemical Formula Cn H (2n + 2)  

C4H10 
 
C3H8 

 
C5H12/C12H26 

 
CH4 

 
Normal Atmospheric State 

 
Gas 

 
Gas  

 
Liquid 

 
Gas 

 
Boiling Point 

 
+32°F, 

 
-44°F. 

+97°F. Initial 
+400° end 
point 

 
-259°F. 

 
Octane Number (research) 

 
94 

 
110 plus 

 
82 to 100 

 
110 plus 

 
Weight per Gallon (lbs.) 

 
4.81 

 
4.24 

 
6.16 

 
2.65 

 
BTU’s per Gallon 

 
102,032 

 
91,547 

 
124,600 

 
63,310 

 
BTU’s per Pound 

 
21,212 

 
21,591 

 
20,227 

 
23,890 

Specific Gravity of Gas. 
Air = 1 (vapor) 

 
2.04 

 
1.55 

 
4.25 

 
0.554 

Specific Gravity of Liquid 
Water = 1 

 
0.576 

 
0.508 

 
0.739 

 
0.308 

Range of Flammability * 
% in air, by volume 

 
1.9 to 8.6 

 
2.4 to 9.6 

 
5 to 15 

 
5 to 15 

 
Self Ignition Temperature 

 
890°F. 

 
950°F. 

 
860°F. 

 
1300°F. 

 
15.45 

 
15.66 

 
15.05 

 
16.75 

 
Chemically Correct     By Weight__ 
Air Fuel Ratio             By Volume  

30.94 
 
23.80 

 
59.50 

 
10.58 

 
BTU’s per Cubic Foot 

 
3264 

 
2516 

 
6390 

 
1096 

 
Cubic Feet per Gallon 

 
31.26 

 
36.39 

 
19.50 

 
57.75 

 
Cubic Feet per Pound 

 
6.49 

 
8.58 

 
3.17 

 
23.56 

*       Acetylene C2H2 (reference only) 2.5 to 80.0 is range of flammability  
^       Principally Methane gas 
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                                                         60Hz 

   
 

16. PARTS LIST ON 
 

HOME STAND-BY 
 

HSG12 - HSD12 
HSG19 

HSD17 - HSD21 
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COMPONENTS IDENTIFICATION     HSG12 – HSD12 

 

DRAWING “ A”  – FRAMES 
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DRAWING “ B”  – MAIN COMPONENTS HSD12 
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DRAWING “ C”  – MAIN COMPONENTS HSG12 
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DRAWING “ D”  – AUTOM. CONTROL PANEL 
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HSG12 AND HSD12 Parts List 
 

DRAWING REF # PART # DESCRIPTION QTY. 
A 1  SIDE PANEL 1 
A 2  SIDE PANEL GASKET 1 
A 3  CONTROL PANEL HINGE 2 
A 4  CONTROL END PANEL 1 
A 5  END PANEL GASKET 2 
A 6  LOCK 1 
A 7  KEY 2 
A 8  VISOR 2 
A 9  TOP PANEL HINGE 2 
A 10  TOP COVER 1 
A 11  TOP PANEL LATCH 2 
A 12  LIFTING EYE 4 
A 13  TOP COVER HANDLE 1 
A 14  TOP COVER BOTTOM PLATE 1 
A 15  TOP COVER GASKET 1 
A 16  TOP COVER LATCH SPRING 1 
A 17  TOP COVER LATCH 1 
A 18  EXHAUST RAIN COVER 1 
A 19  BATTERY RACK 1 
A 20  BATTERY RACK GASKET 1 
A 21  EXHAUST SIDE PANEL 1 
A 22  GAS SHOCK MOUNTING BRACKET 1 
A 23  GAS SHOCK 1 
A 24  GENERATOR END PANEL 1 
A 25  FUEL TANK 1 
A 26  FUEL LEVEL SWITCH 1 
A 27  FUEL DRAIN PLUG 1 
A 28  FUEL FILL PIPE 1 
A 29  FUEL TANK CAP 1 
A 30  FUEL TANK SPACERS 4 
A 31  BOTTOM AIR INTAKE SCREEN 1 
A 32  BASE FRAME 1 
A 33  ENCLOSURE FRAME 1 
A 34  BATTERY HOLD DOWN 1 
B 1  CONTROL PANEL BOX 1 
B 2  ALTERNATOR BELL 1 
B 3  ALTERNATOR BELL PROTECTIONS 2 
B 4  DIESEL ENGINE 12LD-435-2/B1 1 
B 5  SILENCER 1 
B 6  SILENCER MOUNTING BRACKET 1 
B 7  GENERATOR 1 
B 8  GENERATOR END INTAKE PANEL 1 
B 9  GENERATOR VIBRATION ISOLATORS 2 
B 10  GENERATOR MOUNTING FOOT 1 
B 11  ENGINE VIBRATION ISOLATORS 2 
B 12  OIL DRAIN ENGINE NIPPLE 1 
B 13  OIL DRAIN HOSE CLAMP 2 
B 14  OIL DRAIN HOSE (0.2 meters) 1 
B 15  OIL DRAIN FRAME NIPPLE 1 
B 16  OIL DRAIN PLUG 1 
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HSG12 AND HSD12 Parts List 
 

DRAWING REF# PART # DESCRIPTION QTY. 
B 17  OIL DRAIN PLUG GASKET 1 
B 18  FUEL INLET COVER PLATE 1 
B 19  FUEL SOLENOID KIT 1 
B 20  STOP LEVER ARM 1 
B 21  FUEL SOLENOID ADJUSTMENT SCREW 1 
B 22  FUEL SOLENOID 1 
B 23  FUEL SOLENOID MOUNTING BRACKET 1 
B 24  FUEL SOLENOID STOP PLATE 1 
B 25  BOLT 2 
B 26  STUD 2 
B 27  HOOK 2 
B 28  PANEL 1 
B 29  AIR CLEANER COVER 1 
B 30  PTO SHAFT 1 
C 1  CONTROL PANEL BOX 1 
C 2  HSG12 ENGINE (KOHLER-25 HP) 1 
C 3  SILENCER 1 
C 4  SILENCER MOUNTING BRACKET 2 
C 5  HSG12 GENERATOR 1 
C 6  EXTERNAL GENERATOR AIR INTAKE FAN 1 
C 7  FAN PILOT WASHER 1 
C 8  EXTERNAL GENERATOR FAN SHROUD 1 
C 9  EXTERNAL GENERATOR FAN DRIVE SHAFT 1 
C 10  EXTERNAL GENERATOR FAN SPACER 1 
C 11  ENGINE VIBRATION ISOLATORS 2 
C 11  GENERATOR VIBRATION ISOLATORS 2 
C 12  GENERATOR FOOT 1 
C 13  ELEMENT 1 
C 14  OIL DRAIN ENGINE NIPPLE 1 
C 15  OIL DRAIN HOSE CLAMP 4 
C 16  OIL DRAIN HOSE (0.2 meters) 1 
C 17  OIL DRAIN FRAME NIPPLE 1 
C 18  OIL DRAIN PLUG 1 
C 19  OIL DRAIN PLUG GASKET 1 
C 20  BUSHING 1 
C 21  NIPPLE 2 
C 22  FUEL STRAINER 1 
C 23  NIPPLE 1 
C 24  FUEL SOLENOID VALVE 1 
C 25  90 DEG. STREET - L 1 
C 26  HOSE BARB FITTING 1 
C 27  FUEL HOSE (0.5 Meters) 1 
C 28  FUEL INLET PIPE 1 
C 29  HOSE BARB FITTING 1 
C 30  90 DEG. STREET - L 1 
C 31  BUSHING 1 
C 32  FUEL REGULATOR (KN STYLE) 1 
C 33  REGULATOR MOUNTING BRACKET 1 
C 34  REGULATOR TO ENGINE FUEL HOSE (0.4 Meters) 1 

C 35  DISK 1 
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HSG12 AND HSD12 Parts List 
 

DRAWING REF# PART # DESCRIPTION QTY. 
D 1  CONTROL KIT FOR HSG12  1 
D 1  CONTROL KIT FOR HSD12 1 
D 2  FRONT PANEL HSG12 1 
D 2  FRONT PANEL HSD12 1 
D 3  CONTROLLER 1 
D 4  CIRCUIT BREAKER  1 
D 5  CIRCUIT BREAKER MOUNTING BRACKET 1 
D 6  FUSE HOLDER 1 
D 7  FUSE 5A, 250V 1 
D 8  RELAY MOUNTING BRACKET 1 
D 9  START RELAY 1 
D 10  HOLDER BLOCK 1 
D 11  GROUND BLOCK 1 
D 12  GENERATOR OUTPUT LANDING BLOCK 3 
D 13  INSULATOR BLOCK 1 
D 14  LINK BLOCK FROM CONTROL TO A.T.S. 4 
D 15  INSULATOR BLOCK 1 
D 16  A/C FUSE HOLDER 4 
D 17  FUSE 2.5A, 250V 4 
D 18  BATTERY CHARGER 1 
D 19  HOLDER BLOCK 1 
D 20  DIN RAIL 1 
D 21  CONTROL PANEL TOP BACK GASKET 1 
D 22  CONTROL PANEL TOP SIDE GASKET 2 
     
     
     
   SAFETY LABELS KIT 1 
   AC WIRING HARNESS 1 
   POSITIVE BATTERY CABLE  1 
   NEGATIVE BATTERY CABLE HSG12 1 
   NEGATIVE BATTERY CABLE HSD12 1 
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COMPONENTS IDENTIFICATION    HSD17-HSD21 
 

HSD17-21  DRAWING “ A”  
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HSD21  DRAWING “ B”  
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HSD17  DRAWING “ C”  
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HSD17-21  DRAWING “ D”  
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HSD17 AND HSD21 Parts List 

 

DRAWING REF# PART# DESCRIPTION QTY 

A 1  Main Frame - Tank Kit 1 
A 2  Fuel Tank 1 
A 3  Upper Tank Holder 4 
A 4  Extension 1 
A 5  Lower Tank Holder 2 
A 6  Plug 1 
A 7  Copper Washer 1 
A 8  Rubber Plate  10 
A 9  Pin 2 
A 10  Pin 2 
A 11  Union M1/4 gas 1 
A 12  Union 1/4 gas 1 
A 13  Ø1/4 Copper Washer 2 
A 14  Fuel Pipe 1 
A 15  Cable Gland Ø18 4 
A 16  Low Fuel  1 
A 17  Fuel Level Sender 1 
A 18  Screw 8x70 2 
A 19  Alternator Side Housing Complete Kit  1 
A 20  Alternator Side Housing 1 
A 21  Internal Panel Alternator Side 1 
A 22  Battery Tray 1 
A 23  Control Panel Holder 1 
A 24  Gas – Spring Holder 1 
A 25  Engine Side Housing Complete Kit 1 
A 26  Engine Side Housing 1 
A 27  Internal Panel Engine Side 1 
A 28  Side Radiator Shield 2 
A 29  Mid Radiator Shield 2 
A 30  Central Radiator Shield 1 
A 31  Gas – Spring Holder 1 
A 32  Housing Top Cover Complete Kit 2 
A 33  Housing Top Cover 2 
A 34  Lifting Ring Plate 4 
A 35  Lifting Ring 4 
A 36  Refueling Box 1 
A 37  Fuel Tank Cap 1 
A 39  Control Board Door 1 
A 40  Locking Device 1 
A 41  Hinge 2 
A 42  Battery Holder 1 
A 43  Gas – Spring 45kg  2 
A 44  Central Panel 1 
A 45  Lighting Device 1 
A 46  Lamp 1 
A 47  Radiator Bottom Plate 1 
A 48  Rear Panel 1 
A 49  Front Panel 1 
A 50  Locking Pin - Plate 1 
A 51  Hinge 3 
A 52  Latch 2 
A 53  Rubber Seal 1 
A 54  Locking Device 1 
A 55  Spring 1 
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HSD17 AND HSD21 Parts List 
DRAWING REF# PART# DESCRIPTION QTY 

A 56  Locking Hook 1 
A 57  Hood 1 
A 58  Rubber Seal 1 
A 59  Rubber Seal 1 
A 60  Inlet Tank Hose 1 
A 61  Hose Clamp 2 

B - C 1  Radiator Kit 1 
B - C 2  Radiator 1 
B - C 3  Coolant Level Switch 1 
B - C 4  Ø22 Copper Washer 1 
B - C 5  Rubber Hose 104cm 1 
B - C 6  Fan Housing 1 
B - C 7  Rubber Mounts 3 
B - C 8  Radiator Holder 1 
B - C 9  Fan Shield Low T.  1 
B - C 10  Fan Shield Low A. 1 
B - C 11  Fan Shield High A. 1 
B - C 12  Fan Shield High T. 1 
B - C 13  Mid Radiator Bracket 1 
B - C 14  Cross Member 2 
B - C 15  Rubber Mounts 6 
B - C 16  Engine Foot 2 
B - C 17  Heather Holder 1 
B - C 18  Coolant Manifold 1 
B - C 19  Blow-By Pipe 1 
B - C 20  Blow-By Separator 1 
B - C 21  Over- Pressure Valve 1 
B - C 22  Muffler 1 

B 23  Flexible Exhaust Pipe HSD21 1 
B - C 24  Air Cleaner Holder 1 
B - C 25  Rain Shield 8 
B - C 26  Rain Cap Exhaust Pipe 1 
B - C 27  Handle 1 
B - C 28  Key 2 

B 29  Inlet Pipe HSD21 1 
B - C 30  Drain Flange 2 
B - C 31  Seal 2 
B - C 32  Plug 2 
B - C 33  Union 18x1.5 1 
B - C 34  Union 14x1.5  1 
B - C 35  Union 14x1.5 1 

B 36  Inlet Rubber Hose 8cm 1 
B - C 37  Lower Radiator Hose 1 
B - C 38  Rubber Hose Ø09-16 25cm 1 
B - C 39  Rubber Hose Ø15-22 27cm 1 
B - C 40  Rubber Hose Ø11-18 11cm 1 
B - C 41  Rubber Hose R6 ½ 21cm 1 
B - C 42  Rubber Hose R6 5/8 75cm 1 
B - C 43  Air Cleaner Inlet Hose 50cm 1 
B - C 44  Blow-By Recyrculation Kit 1 

C 45  Inlet Pipe HSD17 1 
B - C 46  Upper Radiator Hose 12cm 1 
B - C 47  Loose Parts Kit 1 

B 48  Coolant Rubber Pipe 70cm 1 
B - C 49  Coolant Manifold Hose 6cm 1 
B - C 50  Upper Heater Hose 46cm 1 
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HSD17 AND HSD21 Parts List 

 

DRAWING REF# PART# DESCRIPTION QTY 

B - C 51  Head Blow-By Hose 25cm  1 
B - C 52  Blow-By Separator Hose 5,5cm 1 
B - C 53  Outlet Air Cleaner Elbow  1 
B - C 54  Inlet Fuel Hose 70cm 1 
B - C 55  Outlet Fuel Hose 76cm 1 

B 56  Upper Radiator Manifold 1 
B - C 57  Plug Connector 1 
B - C 58  Receptacle Connector 1 
B - C 59  Plug Housing 1 
B - C 60  Receptacle Housing 11,2cm 1 

B 61  Hose Clamp 25x45x8 7 
C 61  Hose Clamp 25x45x8 5 
B 62  Hose Clamp 14x24x8 17 
C 62  Hose Clamp 14x24x8 15 
B 63  Hose Clamp 40x60x8 4 
C 63  Hose Clamp 40x60x8 2 
B 64  Hose Clamp 47x67x8 2 
C 64  Hose Clamp 47x67x8 4 
C 65  Flexible Exhaust Pipe HSD17 1 

B - C 66  Fuel Hose Clamp 4 
B - C 67  Exhaust Pipe Clamp 1 
B - C 68  Spacer 40x45 2 
B - C 69  Electric Heater  1 
B - C 70  Hose Clamp 18x28x8 2 
B - C 71  Alternator 1 

B 72  Engine HSD21 1 
C 73  Engine HSD17 1 

B - C 74  Fan 1 
D 1  Battery Charger 3A 1 
D 2  Insulator 3 
D 3  Te803 Generating Set Controller 1 
D 4  Switch Holder 1 
D 5  Relay Holder 70A (Glow Plugs) 1 
D 6  Relay Holder 30A 1 
D 7  30A Relay 1 
D 8  70A Relay (Glow Plugs) 1 
D 9  Fuel Level Gauge 1 
D 10  Warning Red Light (Utility Presence) 1 
D 11  Fuse 5A 1 
D 12  Switch Plate (Only For HSD17) 1 
D 13  Terminal Connectors Stop 2 
D 14  Fuse Box 80A (Glow Plugs) 1 
D 14  Fuse 80A (Glow Plugs) 1 
D 15  Terminal (4 mm2) 4 
D 16  Fuse Holder (with 5A Fuse: cod.: 12357)  6 
D 17  Fuse Holder (with 5A Fuse: cod.: 12357)  2 
D 18  Magnetothermic Switch HSD21 (2 poles 80A) 1 
D 18  Magnetothermic Switch HSD17 (2 poles 63A) 1 
D 19  Panel Fuse Holder 1 
D 20  Panel Plate 1 
D 21  Fuse Holder (with 25A Fuse: cod.: 15179) 2 
D 22  Complete Control Board HSD21 1 
D 22  Complete Control Board HSD17 1 
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COMPONENTS IDENTIFICATION    HSG19 
 

HSG19  DRAWING “ A”  
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HSG19  DRAWING “ B”  
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HSG19  DRAWING “ C”  
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HSG19 Parts List 
 

DRAWING REF# PART# DESCRIPTION QTY 

A 1  Main Frame 1 
A 2  Cable Gland ø18 4 
A 3  Lower Alternator Panel 1 
A 4  Alternator Side Housing Complete Kit 1 
A 5  Alternator Side Housing 1 
A 6  Internal Panel Alternator Side  1 
A 7  Control Panel Holder 1 
A 8  Battery Tray 1 
A 9  Gas – Spring Holder 1 
A 10  Rubber Seal 1 
A 11  Control Board Door 1 
A 12  Rubber Seal 1 
A 13  Hinge 2 
A 14  Battery Holder 1 
A 15  Gas – Spring 45Kg 2 
A 16  Central Panel 1 
A 17  Lighting Device 1 
A 18  Lamp 1 
A 19  Lighting Device Holder 1 
A 20  Engine Side Housing Complete Kit 1 
A 21  Engine Side Housing 1 
A 22  Internal Panel Engine Side 1 
A 23  Central Radiator Shield 1 
A 24  Mid Radiator Shield 2 
A 25  Side Radiator Shield 2 
A 26  Gas – Spring Holder 1 
A 27  Radiator Bottom Plate 1 
A 28  Housing Top Cover Complete Kit 2 
A 29  Housing Top Cover 2 
A 30  Lifting Ring Plate 4 
A 31  Lifting Ring 4 
A 32  Rear Panel 1 
A 33  Front Panel 1 
A 34  Locking Pin - Plate 1 
A 35  Hinge 3 
A 36  Latch 2 
A 37  Hood 1 
A 38  Locking Device 2 
A 39  Locking Hook 1 
A 40  Spring 1 
A 41  Rubber seal 1 
A 42  Cover Plate 1 
A 43  Positive battery Cable 1 
A 44  Negative battery Cable 1 
A 45  Air cleaner Cap (Donaldson 5”) 1 
B 1  HSG19 Engine (Tofas 1,6 Lt.) 1 
B 2  HSG19  Alternator (2 Poles) 1 
B 3  Bell Housing 1 
B 4  Housing window band 1 
B 5  Pin 1 
B 6  Pin 1 
B 7  Centaflex Coupling 1 
B 8  Screws and Pins Kit for Centaflex Coupling 1 
B 9  Hub for Centaflex Coupling 1 
B 10  Multiplier Gear Box 1 
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HSG19 Parts List 
 
DRAWING REF# PART# DESCRIPTION QTY 

B 11  Plug 3/8 1 
B 12  Plain rubber washer  1 
B 13  Key 8x7x60 UNI6604-69 1 
B 14  Coupling Washer 1 
B 15  Coupling Flange 1 
B 16  Bolt  M12x1.25 L.65 3 
B 17  Ignition coil Bracket 1 
B 18  Bolt  M10x1.25 L.18 10 
B 19  Pickup  B&C 1 
B 20  Temperature Switch M16x1.5 115°C 1 
B 21  Union M10x1 1 
B 22  Union M22x1.5 1 
B 23  Engine Support 1 
B 24  Rubber Mounts 4 
B 25  Cross Member 1 
B 26  Spacer ø40 L.45 2 
B 27  Air Cleaner Inlet Hose ø50 1 
B 28  Controller GAC ESD2210-12 1 
B 29  Donaldson Air Cleaner 5” 1 
B 30  Clogging  Sensor 1 
B 31  Air Cleaner Support 1 
B 32  Breather Hose 1 
B 33  Air Cleaner Bushing 1 
B 34  Engine Breather Pipe 1 
B 35  Air Cleaner Inlet Hose ø50 1 
B 36  Heater Holder 1 
B 37  Engine water Heater 1 
B 38  Connector 1 
B 39  Plug Connector 1 
B 40  Connector Case 1 
B 41  Connector plug Case 1 
B 42  Natural gas Solenoid/Nipple/Union Kit 1 
B 43  Nipple Support 1 
B 44  Nipple 1 
B 45  Fuel Strainer 1 
B 46  Fuel Solenoid valve 1 
B 47  Hose Fitting 1 
B 48  Nipple 1 
B 49  Fuel Regulator 1 
B 50  Regulator Mounting Bracket 1 
B 51  Support 1 
B 52  Setting Valve 1 
B 53  Fuel Hose 1 
B 54  Fuel Hose 1 
B 55  Fuel Hose solenoid to regulator 1 
B 56  Spring 1 
B 57  Radiator 1 
B 58  Water level Sensor 1 
B 59  Copper Washer 1 
B 60  Draining Hose 1 
B 61  Fan Housing 1 
B 62  Fan Shield 4 
B 63  Belt Shield 1 
B 64  Rubber Mounts 3 
B 65  Radiator Holder  1 
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HSG19 Parts List 
 

DRAWING REF# PART# DESCRIPTION QTY 

B 67  Pulley 1 
B 68  Pulley Spacer 1 
B 69  Stud 4 
B 70  Upper Radiator Holder  1 
B 71  Low Hose to Radiator 1 
B 72  Mid Hose 1 
B 73  Pipe Radiator to W/Pump 1 
B 74  Mid Hose 1 
B 75  Inlet Pipe to W/Pump 1 
B 76  Stud 4 
B 77  Gasket 1 
B 78  Upper Hose to Radiator 1 
B 79  Upper Pipe Engine to Radiator 1 
B 80  Upper Hose Engine to Radiator 1 
B 81  Coolant Manifold 1 
B 82  Upper heater Hose 1 
B 83  Low heater Hose 1 
B 84  Draining Pipe 1 
B 85  Hose manifold to radiator   1 
B 86  Hose  1 
B 87  Hose 1 
B 88  Drain Flange 2 
B 89  Seal 2 
B 90  Plug 2 
B 91  Oil draining Hose 1 
B 92  Actuator  Kit 1 
B 93  Inlet Manifold 1 
B 94  Gasket 2 
B 95  Support 1 
B 96  Carburator Butterfly 1 
B 97  Carburator Lever 2 
B 98  Swivel 2 
B 99  Actuator Device 1 
B 100  Setting Screw Bracket 1 
B 101  Plug 1 
B 102  Flexible Exhaust Pipe 1 
B 103  Exhaust Gasket 1 
B 104  Exhaust Nut 4 
B 105  Muffler 1 
B 106  Exhaust pipe Clamp 1 
B 107  Rain Shield 8 
B 108  Rain cap exhaust Pipe 1 
B 109  Handle 1 
B 110  Key 2 
B 111  OPB Braket 1 
B 112  Over-speed Protection Board 1 
B 113  Fuse Holder 1 
B 114  Fuse 10A 1 
B 115  Relay 1 
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HSG19 Parts List 

 
DRAWING REF# PART# DESCRIPTION QTY 

C 1  Battery Charger 3A 1 
C 2  Insulator 3 
C 3  Te803 Electronic Controller 1 
C 4  Switch Holder 1 
C 5  Relay Holder 30A 2 
C 6  Relay Holder 30A 1 
C 7  30A Relay 2 
C 8  Relay 30A 87/87a (GAC) 1 
C 10  Warning Red Light (Utility presence) 1 
C 11  Fuse 5A 1 
C 13  Terminal Connectors Stop 1 
C 14  Internal Fuse Holder (10A Fuse: cod.: 12358) 1 
C 15  Terminal (4mm2) 4 
C 16  Fuse Holder (with 5A Fuse: cod.: 12357)  7 
C 17  Ground terminal 1 
C 18  Magnetothermic Switch HSG19 (2 poles 80A) 1 
C 19  Panel Fuse Holder 1 
C 20  HSG 19 Panel Plate 1 
C 21  Fuse Holder (with 25A Fuse: cod.:15179)  2 
C 22  Complete Control Panel HSG19 1 
     
   Safety label kit 1 
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