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INTRODUCTION 

 

 

 

 
DG Set Installation requires to be carried out as per Cummins Standard Installation 

guidelines to ensure satisfactory operation of the DG set. This manual provides an 

installation guideline for Cummins D G  sets. 

 
Right installation of DG set leads to 
 

Â Desired Optimum performance 

Â Easy serviceability of the DG Set 

Â Availability and better uptime of DG set 

Â Better aesthetic of DG set 

 
 

 

 

 

 

This manual gives information related to typical DG set installation guidelines and 

care has been taken to ensure that the information in this Installation Manual is correct 

at the time of issue. Due to the continuing process of development this is subject to 

modification without prior notice and no responsibility can be accepted for alterations, 

errors or omissions. 

 
This manual provides typical DG Set installation guidelines. For more detailed 

information on special application requirements like change in ambient conditions, new 

cooling system, new exhaust system, Dual frequency, etc., please contact Cummins or 

GOEM team. 
 
Other than technical compliance in installation, it must comply with Local / State / Central 

Government and all other Statutory regulatory requirements as applicable. 
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Revision Update 

SR Revision number/Date Update details 

1 Rev-05 dated 2- Nov- 2015. Below sections included: 
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2 Rev-06 dated 31-03-2016. Guideline for Foundation for Low kVA DG set/ 
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I. SAFETY GUIDELINES 

 

 

 

1. Personnel engaged in the DG Set Installation, commissioning, operation and maintenance 

must be competent and experienced in these fields. They must also be conversant with 

all relevant, current statutory requirements and local regulations. Before installing the DG 

Set, read this manual carefully to get familiar with the equipment and its operation. 

(Including all systems and controls, manually operated valves and shut down devices). 

Correct DG Set installation, operation and maintenance is essential for safe and efficient 

operation. Many accidents result from a failure to observe fundamental safety rules and 

precautions. 

2. There are many potential hazards that can occur during operation of DG Set which cannot 

always be anticipated. Therefore a warning cannot be included in this manual for every 

possible circumstance that might involve a potential hazard. 

3. While unloading, shifting of DG Set please ensure proper care is taken so that no damage 

to men and material is done. Please use proper unloading equipmentôs, tools and tackles.  

4. DG room should have proper escape routes. An escape map may be displayed in the DG 

room which should be clearly visible to all would be helpful during any accident or fire. 

5. Please provide proper Fire Extinguishers in DG Set room area. 

6. Please put Hazard Signs for Electricals Panels, Fuel and Lubricants etc. 

7. Personal Protection gadgets like -Safety hand gloves, goggles and ear plugs for 

protection of all operators, engineers and staff would make them safe, while working in 

DG Set room. 

8. Ensure proper guards / protections for all moving parts. 

9. Use of proper tools and tackles is recommended in the DG Set Room. 
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I SAFETY GUIDELINES (Contôd) 

 

10. Electrical cables are ýre Hazards during short circuits / failures - Please take proper care 

while routing of cables particularly power cables. 

11. DG Set exhaust gas temperature will be about 450-550 Deg. centigrade and exhaust pipes 

need proper cladding and insulation. 

12. Ensure there is no fuel and lubricating oil leakages in the DG set room, as they are ýre 

Hazards. 

13. Diesel Fuel handling need proper care, as they are also ýre hazards. 

14. Please ensure proper care is taken while lifting Heavy parts of the DG Set. The capacity 

of the lifting cranes should be suitable. 

15. Earthing of the DG Set is recommended and please refer to the speciýc recommendations. 

16. Keep tools & other metallic objects away from uncovered batteries. Use tools covered with 

vinyl electrical tapes or suitable non - conducting material to avoid possibility of shorting 

battery connections while working near batteries. 

17. In case of bulk diesel storage and liquid gas storage, proper signage like ñôNO SMOKINGô 

boards should be prominently displayed.                     

18. Engine lubricating oil, engine coolant and grease are to be disposed at site as per site 

regulation requirement and considering MSDS (Material Safety Data Sheet). 

19. Engine consumables replaced during maintenance like filters, are to be disposed at site 

as per site regulation requirement. 

20. Batteries are to be disconnected, in case of persons working on the DG Set. 

21. Disconnect all harness connections to the PCC & Engine control system before doing any 

welding work on DG set. Controller & PCB can get damaged due to welding currents. DG 

Set starting batteries to be disconnected at battery end before any welding work or 

maintenance. 

22. During transportation of DG set with AVMs in-between sub base and engine generator 

ensure AVMs have shipping brackets (solid restraints) to prevent transit damage. Ensure 

to remove the shipping bracket before starting the DG Set. 

23. Safety lockout and tag out process to be followed during maintenance.  
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II. DG SET INSTALLATION RECOMMENDATION 
 

A. LOCATION 
 

Following options are applicable for DG set Configuration. 

i. DG set with Acoustic Enclosure in open Area. (Refer Sketch. A-I) 

ii. DG set with Acoustic Enclosure in covered Area. (Refer Sketch. A-II)  

iii. Open DG set in Room Acoustic. (Refer Sketch. A-III, Sketch 3A & Sketch 3B) 
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A.  LOCATION ï (Contôd) 

 

A.1 D.G Set should be located considering ventilation air requirement as indicated in the Section. 

 
A.2 Wherever possible position the DG set so that the prevailing wind do not enter into the radiator/exhaust 

outlet. If this is not possible, install a wind barrier. Refer sketch A.2 

 

 
Sketch A.2 

 

 
A.3 DG Set should be located away from polluted atmosphere like coal dust acidic fumes,   cement dust, 

stone dust cotton ýbers, furnace chemicals etc. wherever possible. 

 

A.4 In case of dusty locations (such as stone crusher, construction sites, cement industries, etc.) Necessary 

air suction filters at canopy, sand louvres needs to be considered as per site requirement. 

 
A.5  For humid / coastal atmospheric applications, space heaters are mandatory for alternator. 
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A. LOCATION ï (Contôd) 
 

A.6   Spacing Guidance 

No. Description DG set with 
Acoustic 
Enclosure in 
Open Area. 
 

DG set with 
Acoustic 
Enclosure in 
Covered Area. 

Open DG set in 
room. 

 

1 Free space on both sides Min. 1.5 m Min. 1.5 m Min. 2 m 

2 Free space at front side 
(Radiator- - Hot air outlet 
at front) 

Min. 3  m Min. 3m 
(with ducting to avoid 
re-circulation) 

Min. 1.5 m 

3 Free space at front side 
(Radiator- Hot air outlet at 
top) 

Min. 1m Min. 1.5m N/a 

4 Free space at rear side 
(Alternator) 

Min. 2 m Min. 2 m Min. 2 m 

5 Fresh air inlet opening 
area  

N/A N/A Min 1.5 times of 
the Radiator 
area. 

6 Hot air discharge opening 
area  

N/A N/A Min. 2.5 times of 
the Radiator 
area. 

7 Distance between two sets  Min 1.5m 
between two 
canopies 

Min 1.5m between 
two canopies 

Min 1.5m 
between two 
foundations. 

  N/A  - Not applicable 
 

B. ROOM LAYOUT (FOR OPEN SETS WITH ROOM ACOUSTICS) 
 
B.1 While making room layout due consideration should be given for accessibility, serviceability of 

 
- Cable 
- Fuel lines 
- Breather vent 
- Coolant /lube oil drain 
- Raw water lines 
- Heat dissipation 
- Hot air discharge 
- Removing skin heat 
- Removing Alternator 

 
Note: Breather vents should be necessarily taken out of the DG Set room or Acoustic enclosure as 
applicable 
 

ROOM LAYOUT IS IMPORTANT FOR: 
- Performance, Serviceability, Ventilation, Ease in operation and Electrical safety. 

- DG Set room aesthetics 

 
B.2   Future expansion plans should be considered while deciding room size. 
 
B.3   Enough opening should be provided to the DG set room so that entry and placement 
         of DG set is easily possible. 
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C. ROOM  VENTILLATION 
 
C.1 Ventilation of the generator room is necessary to remove heat and fumes dissipated by the engine, and 

alternator and its accessories and to provide clean and fresh air.  
        Ventilation requirement is mandatory for all engines. (Refer table no.1) 

IMPROPER VENTILATION CAN LEAD TO: 

- Poor performance and reliability of DG Set 

- Poor fuel efýciency 

- Premature failures of engine, alternator and electrical components. 

- Unbearable working conditions due to higher room temperatures. 

 

C.2 For DG set mounted radiator installation, natural adequate air is required for satisfactory 

operation of DG set. Air should þow from alternator end to engine (For forced ventilations 

contact OEM / Cummins). Refer Sketch C.2 

 

 

 

             

C3. Additional ventilation arrangement may be required for radiator cooled engines installed in 

acoustic rooms.  Typical arrangement is shown in sketch 3A above. 

C.4. Typically the hot air removal fan should operate only after the DG is stopped to take away the heat 

from room area and also to prevent short circuiting of fresh and exhaust air. 
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For heat exchanger cooled engines, forced ventilation system is required. This can be achieved 

by, 

Option ï A 

Providing natural air from rear side of DG set and hot air exhaust thru axial þow fans from front side of 

DG set. 

 

Sketch Option ï A 
Option ï B 

Providing forced air thru axial þow fans at rear side of DG set and hot air outlet through louvers 

provided at DG front area. 

  

Sketch Option - B 

Option ï C 

Providing forced air thru axial þow fans and hot air exhaust through axial þow fans. Exhaust fan 

capacity should be less than 70 to 75% of fresh air supply fan capacity.  

  

 

Sketch Option - C 
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In all cases care should be taken to avoid re circulation of hot air. In some cases, it may also be achieved 

by natural wind direction consideration. 

 
Note: Refer Table 1 for Ventilation air quantity requirement. 

i)  Fan flow rate should be selected according to the engine breathing air and radiation heat 

dissipation with permissible temp rise in DG room/Enclosure. 

ii) Static head of the fan should be selected according to the restriction at air suction area and hot 

air outlet area, also consider the attenuation requirement. 

C.5   Maximum temperature allowed to rise in DG Set room is: 

Max. Ambient   Allowable temp. rise 

Up to 40oC 10oC 

40 to 43oC 7oC 

Above 45oC 5oC 
 

Note: For Engine mounted radiator installation, typical temperature rise is about 7 oC  

 

Formula for Ventilation Air Quantity Calculation 

Option-1 - Air flow quantity requirement in CFM 

 

Where H is heat load in btu / minute and ȹ T in Degree Fahrenheit. 

Engine combustion in CFM. 

Option- 2 - Air flow quantity requirement in m3/ Minute 

 

Where H is heat load in kW and ȹ T in Degree Centigrade. 

Engine combustion in m3/min 

 

C.6 Field check for proper ventilation 
1. Run the DG Set on full load / typical load for about 1 hour so that temperature in the DG Set 

room gets stabilized. 

2. Measure the ambient air temperature (ambient temperature should be measured outside the 

DG Set room in shade). 

3. Measure the temperature inside the DG Set room. DG Set room temperature should be 

measured near air cleaner inlet of engine. 

4. Calculate temperature difference between DG Set room temperature and ambient i.e. delta 

T. 

5. To ensure proper ventilation, it may be necessary to measure actual airþow by anemometer. 

 
 
 
 
 
 



 

13 
 

D. FOUNDATION 
                  

       D.1 Do not install DG Set on loose soil or sand clay, unless kept temporary. 

 

 

 

    Typical DG Set foundation drawing is given above for reference. 

 

D.2    Foundation should be designed considering safe bearing capacity of soil and DG set static and 

dynamic load. Anti-Vibration Mounts (AVMs) are provided to reduce generator set vibration and noise 

transmission to the surrounding structure. 
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D.3   The depth of the foundation to be decided by the customer in consultation with the certified structural 

engineer depending on static and dynamic load of the DG set and soil condition. Contact GOEM for 

static and dynamic load data of the DG Set 

D.4   The length and breadth of foundation should be minimum 150 mm (6ò) more than acoustic enclosure 

size / base rails size 

D.5    Ensure that the concrete is completely set and hardened before positioning the generator set. 

D.6   It is recommended to have foundation elevation 150 mm above finish ground level. It helps to maintain 

cleanliness of DG Set. For areas having heavy rainfall, a higher platform/ rain shed (not mandatory) 

may be required to prevent water entry and it also helps in operatorôs safety. 

D.7    DG Set foundation level to be checked with water level tube at frame mounting area and should be 

within +/- 5mm for 750 kVA and above DG Set. For DG sets below 750 kVA +/- 2.5mm to be 

maintained. Metal shims to be provided between DG frame and civil foundation to load DG Set 

uniformly. 

D.8 The AVMôs of DG Set should be loaded uniformly for DG sets where AVMôs are placed on foundation 

& below DG set base frame. 

 Use shims below AVM resting area. Shim plate should be of 3 mm minimum thickness and to be used 

in multiple as required. Ensure that AVMS are loaded evenly. 

D.9    It is recommended to take services of your structural Engineer for designing foundations and carryout 

seismic analysis if required. 

D.10 For cable laying, necessary civil trench to be considered in civil works as per site requirements. In case 

of cable termination at the top/ bus duct, the trench is not required but necessary supports to be 

considered. 

D.11 In case of special requirement, civil foundation to be casted in isolation with building structure.  

D.12 DG Set with integral vibration isolators can reduce vibration transmitted to foundation by @80 %. 

D.13 Special conditions for seismic zone to be considered while selection and installation of DG set. Contact 

GOEM for details. 
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D. 14. Guidelines for Installation of Low kVA DG set. (7.5-62.5 kVA) 

 

 

 
 
 

o DG sets location area / foundation should be capable to bear the STATIC load and 
DYNAMIC Load which is typically 2.5 times the static load during running. 

o Raise level by 150 mm above finish floor  to ensure that the Rain water does not enter the 
acoustic enclosure and rust the base/base rail. 

o There are various options where we can either install the Acoustic enclosed DG Set.  
 
1. Re-enforced floor (See Option 1)  
2. Create a structure from the base civil structure (See Option-2). 

 

                               
              Option- 1                                                             Option- 2 
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E. UNLOADING 
 
      E.1 Provision for DG Set lifting is provided on base-rail/enclosure. Unload the   DG Set from the base 

rail/enclosure by lifting with proper DG Set lifting tackle or nylon sling /steel rope of suitable 

capacity and crane so as to ensure no damage to oil sump, air cleaner, radiator pipes etc. 

 

Sketch E.1 

E.2 Do not lift the DG Set from engine and alternator hooks. These are designed for lifting individual 

items only. 

E.3 Keep the DG Set covered with polyethylene or tarpaulin during installation to ensure that water 

does not enter inside. 

E.4 Spreader bar / spacer plate of suitable size must be used to avoid damages to DG Set 

components. While unloading/ shifting of DG set. 

 

      

            Sketch E.4 
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F. AIR SYSTEM 

    F.1 Vacuum indicator is supplied with all engines to indicate air ýlter condition (choking). Max air 
intake restriction with clean and choked ýlter is given in the below table: 

 

 
 
Procedure to check air restriction 
 
Run the engine at Rated RPM and Rated load and connect/record restriction on water manometer 
as below: Refer Sketch F.1 
  

                            
                                                             Sketch F.1 

 

F.2 Higher restrictions leads to: 

¶ Air ýlter rupture 

¶ High fuel/lube oil consumption 

¶ Low power 

¶ Black smoke 

¶ Turbo charger failure 

F.3 In case of dusty locations (such as stone crusher, construction sites, cement industries, etc.)    
Necessary air suction filters at canopy, sand louvres needs to be considered as per site 
requirement. 

F.4 If ýbrous conditions exist then care should be taken to prevent the ýbers from getting sucked into 

the air cleaner. Provide air ducts, air curtains, nets etc. In such cases consult OEM / Cummins. 

F.5 Care to be taken, that no such ýber element shall enter/ block the air þow of alternator. 
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G. EXHAUST SYSTEM 

G.1 Well-designed exhaust system collects exhaust gases from engine cylinder and discharges them 

as quickly & silently as possible. External exhaust system should be designed to have minimum 
back pressure and restricting it to within limits as below for that particular engine model to ensure 
maximum efýciency. This is therefore of at most important that we do it with minimum and soft 
bends. It is desired to have exhaust pipe routed upwards for easy removal of exhaust gas. (Refer 
Table G.1) 

 

EXHAUST DUCT DIAMETER SELECTION/CALCULATIONS FOR DG SETS   

           

S
n 

Engine 
Model 
 
 
 
 
 
 
 
 
Model 

DG 
Set 
Ratin
g 
Prim
e-  

 
 

 
    
kVA 

Total 
Exhaust 
gas flow 
for DG 
Set-  
 
 
 
  
 
 m3/s 

Exhau
st 
silence
r No. 
per DG 
 
 
 
 
 
number 

Recom
mended 
Exhaust 
duct dia. 
After 
each 
turboch
arger 
 
 
 - inch 

Calcula
ted 
exhaust 
gas 
velocity 
in m/s 
for duct 
after 
turbo 
 
m/sec 

Recom
mended 
exhaust 
duct 
dia. - 
Commo
n after 
Y-piece  

 
 

- inch 

Calculated 
exhaust 
gas 
velocity in 
m/s for 
common 
duct after 
y-piece 
 
 
m/sec 

  

1 KTA38G5 1010   2.92 2 10 29.95 12 41.60   

2 KTA50G3 1250  3.82 1 10 39.15 14 39.95   

3 KTA50G8I 1500  4.44 2 12 31.60 16 35.54   

4 QSK50G10 1800  5.13 2 12 36.57 16 41.15   

5 QSK-60-G3 1875  5.39 2 14 28.22 18 34.14 
  

6 QSK-60-G4 2000  5.60 2 14 29.33 18 35.49 
  

7 QSK-60-G8 2250  6.31 2. 14 33.05 18 39.98   

Table G1 
 

G.2 Higher exhaust back pressure leads to 

-  Lower fuel economy 

-  High exhaust temperatures and related failures 

-  Poor performance of the engine 

-  Less durability of the engine 

 
LIMITS FOR EXHAUST BACK PRESSURE 
The exhaust back pressure should not exceed the limits in below table. Exhaust velocity of typical 35 to 
40 m/sec is often suitable, but depends on actual pipe conýguration. Refer Table G.2 for permissible 
pressure drop in exhaust system. 

Model mm (inches) of Hg kPa 

X1.3 30.98 (1.22) 4.13 

X2.7/ X3.6 29.97 (1.18) 4 
6B5.9 38.1 (1.5) 5 
4B3.3/ 4B3.9/ 6B5.9/ QSB5.9/ QSB6.7/ QSL9/ 
QSN14/ KTAA19/ KTA38 

76.2 (3) 10.15 

QSK 19/ K50/ QSK50/ QSK60/ QSK78 50.8 (2) 6.77 

Gas Engines 50.8 (2) 6.77 

     Table G.2 

For new installations, it is recommended to have 20% minimum design cushion in calculated 

back pressure value and permissible limit ( as specified in Table G2). 
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G. EXHAUST SYSTEM (Contôd) 

G.3 Use of thimble is must while passing the pipe through concrete wall. The clearance around the 

pipe in wall is must, for free movement and expansion. 

G.4  Exhaust piping inside the DG Set room must be insulated with minimum 50 mm thickness with 

64 kg/m3 density of rock wool wrapped with 24/26SWG aluminum sheet cladding to minimize 

heat radiation inside the DG room. Approximate heat radiation after insulation will be about 1 KW 

per meter length of exhaust pipe. 

G.5 Exhaust þexible shall have its free length when it is installed. Recommended piping arrangement 

with support locations for engine is shown in below sketch. Additional bellow/s to be provided in 

horizontal exhaust pipe line after every 6 to 10 meter considering axial movement of 30 to 40mm 

and lateral movement of 10 mm, which is recommended. It is important that thermal þuctuations 

is minimized by proper use of þexible as well as rigid suspension points. One sturdy ýxed point 

support must be provided for be expansion bellows on the turbocharger. It should be positioned 

immediately above the expansion bellow in order to prevent transmission of forces resulting from 

weight, thermal expansion or lateral expansion of the exhaust piping to the turbocharger. Flexible 

bellows to be provided after exhaust silencer also. Refer Sketch G.5 below. 

 
 

G.6 Please refer backpressure nomograph for calculating exhaust piping back pressure & sizing 
calculation, as per site exhaust ducting layout scheme. i.e. length, bends, bellows, horizontal and 
vertical ducts and refer sketch G.6 for back pressure measurement location. In addition one can make 
use of Exhaust Calculators available with team Cummins. 

 

 
 
     Sketch G.6                                                                                                          
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G. EXHAUST SYSTEM (Contôd)  

 
 

Calculations for Equivalent Pipe Length Nos. EQ length  in meter 
Total length in m 

meter Straight pipe ï meter             1.0 

90 deg. standard elbow - nos.   1        7.9 7 9 

90 deg. medium radius elbow - nos.  1 6..7 6.7 

90 deg. long radius elbow - nos.  1 5.2 5.2 

45 deg. elbow - nos.  1       2.4 2 4 

Tee, side inlet or outlet - nos.   1 17.1            17.1 

18 inch. flexible tube - nos. 1        0.9 0.9 

24 inch. flexible tube - nos. 1        1.2 1.2 

 


