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Generators specifications

Genset Ref : R22C3 R90C3 R110C3 R550C3

Engine : Mitsubishi John Deere John Deere Volvo

S4Q2-Z361SD 4045HFS86 4045HFS87 TAD1651GE

Alternator : LSA 40 M5 LSA 43.2 L8 LSA 44.2 VS45 LSA 47.2 M7

Reg R438 REG R450 Reg R450 Reg R450

Rated Power (PRP) : 20 kVA 81 Kva 100 Kva 500 kVA

16KW 65 80KW 400kW

Voltage : 400/230 V 400/230 V 400/230 V 400/230 V

Rated Frequency  : 50 Hz 50 Hz 50 Hz 50 Hz

Controller : NEXYS TELYS TELYS TELYS 

Synchroniser Synchroniser Synchroniser

Breaker : 32/4 160/4 160/4 800/4 

Dry weight (kg): 794 2100 2140 6082

Tank capacity (L): 153 527 527 1481

Autonomy @ 50% 
load (h) 

45 36.9 26.9
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Test report
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Power of a diesel generator

PRP : Prime Running Power

Prime Power is available for an unlimited number  of annual operating 

hours in variable load applications, in accordance with ISO 8528-1. 

Possibility of 1 hour 10 % overload every 12 hours

ESP : Emergency Stand-by Power

The standby power rating is applicable for  supplying emergency power 

in variable load applications in accordance with ISO 8528-1. 

Overload is not allowed.
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Performance class as per ISO 8528-5 (extract)

Operational range values
Performance class

G1 G2 G3 G4

Maximum F* -15% -10% -7% Agreement

Maximum voltage -25% -20% -15% Agreement
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G2 Class criteria – ISO8528

• In stabilized regime

Voltage : +/- 2,5 %

Frequency : +/- 0,75%

• On Load impact

Frequency drop allowed :- 10%

Voltage drop allowed : - 20%

• On load release :

Frequency rise allowed : + 12%.

Voltage rise allowed : + 25%.

• Response time :

Frequency is back within +/- 0.75% of Fn within 5 secs

Voltage is back +/- 2.5% within 6 secs
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Test Sheet - load impact at 25% load 
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Test Sheet - load impact at 50% load 
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Test Sheet - Max Load impact within G2 Class
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Test Sheet - Max Load impact out of G2 criteria
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Factory Test sheet.
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John Deere 4045HFS86

• John Deere Engine 4045HFS86.

– 4 Cylindres – 4,5 litres.

– ECU engine 

– Common Rail Technology
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Volvo D1651.
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16 litres Engine

6 Cylindres

Injector pump Technology

Equipped with ECU
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Maintenance history
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Maintenance tips .
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Maintenance tips

• John Deere Engine are delivered with a breaking oil

– Oil change after first 100 hrs.

• Engine filled up with coolant  ( - 26 °deg)
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Alternateurs - AVR
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Voltage
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WINDING
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WINDING
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AREP description
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AREP Description

Auxiliary

winding

Main 

winding

Bobinage stator

Leroy-Somer Patent

The 2 auxiliaries windings are inserted 

during the windings operating of the 

stator. They have a special protection 

to achieve a total insulation from the 

main windings. 

Principle of the auxiliaries:
The first auxiliary winding (e H1) provide a power to the exciter, which is

proportional to the output voltage from the stator. 

The second auxiliary winding (ie H3) provide a power to the exciter, which is

proportional to the output current from the stator. 
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Rotating diodes

Diode cressent for LSA 

47.2. (500 Kva)
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Voltage response on Short circuit

300 % of In during 10 seconds is sutained with AREP or PMG 

regulation.
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Short circuit and overload

Protection against short circuit downstream to the machine.

The manufacturer value is 300 % of In during 10 seconds

Protection realized by:

- Circuit breaker

Integration of the unity(unit) of control in the circuit breaker.

This unity(unit) of control must be adapted to needs
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AVR R450

LSA46.2 to 

LSA50.2
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Electric notion
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Active / Apparent Power
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 Active power = Apparent power x Cos 

P = U x I x cos 

Kwe = kVA x cos 

Produced by the engine

Reactive power = Apparent power x sin 

Q = U x I x sin 

Q = kVA x sin 

Produced by the alternator

This document is the property of SDMO Industries. Any communication, reproduction, publication, even partial, is 

forbidden, except with the written authorization of the owner.



29

Representation KW, Kvar, Kva.
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Power factor.

• In some cases of utilization (supply of electric engines), the current

is « late » compared to the voltage. This « delay » is called the

power factor « cos ” and its value is very important for the gensets

dimensions.

• The power factor cos  of one electric engine is very different

between the starting phase and the nominal phase.

  /2  2  /3 2 
0 t 

U   

Cos  d = can reach  0,2

Cos  n = 0,8 up to 0,9
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Kw & Kvar relation Main / Gen Set

KW Production

KVAR Consumption

KW & KVA Consumtion

KVAR Production

KW Consumption

KW & KVAR 
Production
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Telys 2 controller
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Telys 2 Controller

Emergency stop push 

button

Fuse

Key 

«ON/OFF»

2 USB 

ports 

Knurled wheel

control

Display
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Functions and generals features

Measurements:

Electrical : 

 Phase to ground voltages

 Phase to phase voltages

 Currents

 Frequency

 Active/reactive effective power

 Power factor

 Total and partial active/reactive 

energy meter.

Engine: 

 Fuel level (%)

 Oil pressure (Bar/PSI)

 Coolant temperature (°C/°F)

 Oil temperature (°C/°F)

 Battery voltage

 Charging alternator current

 Engine speed.
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Functions and generals features

Safety features for:

 Alternator Min/Max Voltage

 Alternator Min/Max Frequency

 Battery Min/Max Voltage

 Overload 

 Oil pressure

 Coolant temperature

 Overspeed / Underspeed

 Max active / reactive power

 Reverse active / reactive power
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Additional alarms and Functions

• Daily service tank low level Fault. (10% approx)

• Alarm Bulk Tank ( Retention bund)

• Earth fault triggered 

• Low Coolant level Fault (on Volvo only)

• Air preheating.

• Engine coolant preheating
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Description of componant
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ECU Volvo TELYS 2

Injection Control

ENGINE SENSORS

Starter Control

BUS CAN
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ECU JDEC Telys

Injection ControlENGINE SENSORS

Starter Control

BUS CAN
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ECU - + V 
batt switch
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Communication

 USB Connection Telys  clé USB : 

 Donwload configuration and events 

(Donwload all)

Clé USB  Telys : 

Upload configuration 

(Upload configuration)
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Rental compact
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Control Panel
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Single mode
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Single mode

TELYS

TC : 1/5A

M

3 PH + N

LOAD
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Parallel mode
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Principle

Max 3 groupes, pas de gestion wattmétrique

Répartition de la puissance par statisme sans communication

M

2 PH 

3 PH + N
TELYS

Carte de 

régulation

Bus CAN 

TC : 1/5A

3 PH + N
M

2 PH 

3 PH + N
TELYS

Carte de 

régulation

Bus CAN 

TC : 1/5A

3 PH + N

GE1 GEX
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Coupling board

Bus bar voltage

PH1

PH2

PH3

N

Mains curent

S1

S2

Genset voltage

Terre

PH1

PH2
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Parallel mode

Step 1

Synchronisation
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Required conditions for Synchronisation

 Phase rotation identical

 Frequency equal (+/- 0,1HZ)

 Voltage equal (+/- 10V)

 Phase Drift ( +/- 3°)

To be checked on site

Action on Engine speed governor or ECU

Action sur alternateur

Action sur moteur
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Synchronisation : Phase sequence

GE1 GE2
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Synchronisation : Frequency

-100

0

100

(décalage maximum en fréquence : ±0,1 Hz)
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Synchronisation : Voltage

-150

-100

-50

0

50

100

150

0 10 20 30 40 50 60

(différence de tension maximum : 

±10V)

t

%(Un)

U
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Synchronisation : Phase drift

-125

-100

-75

-50

-25

0

25
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100
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(Phase drift: ±3°)
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
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Synchronisation genset to bus bar

GE1

268 SYNCHRONISATION 
 

ΔU = 2 Volts 
 
ΔF = 0.05 Hertz 
 
Δθ = 5 ° 

Esc 

 

Installation

Référence of synchronisation : Bus bar

Genset to synchronize : Bleue

GS
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Parallel mode

Step 2

Load sharing
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Load Sharing 

• For a single Genset:

 Active and reactive power depend of the Load and its power factor.

 An action on the speed regulator will affect the frequency of the supply.

 An action on the voltage regulator will affect the voltage of the supply.

• For a genset synchronized to another genset:

 Active and reactive power depends from : 

• the load

• The behavior of the 2 gensets towards each other. 

 Action on the speed regulator  will affect the active load sharing (KW) and the bus 
frequency. 

 Action on the voltage regulator will affect the reactive load sharing (KVAR ) and  the bus 
voltage . 
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Load sharing

GROUPE 1 GROUPE 2 

CHARGE 

active 
puissance 

réactive 
puissance 

GROUPE 1 GROUPE 2 

CHARGE 

active 
puissance 

réactive 
puissance 

 Without

200KW

200KW

100KW 100KW

170KW 30KW

With
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Speed droop

P (kW) 

Pn 

F (Hz) 

 F 

50 

48 

52 

 F 

délestage de puissance 
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Voltage Droop

Q (kVAR) 

Qn 

U (V) 

400 

380 

420 

 U 

délestage de puissance 

 U 
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Load sharing Protection

GROUPE 1 GROUPE 2 

CHARGE 

active 
puissance 

réactive 
puissance 

GROUPE 1 GROUPE 2 

CHARGE 

active 
puissance 

réactive 
puissance 

Reverse reactive

power

 Reverse active 

power

200KW

500KVar

550KVar - 50KVar

230KW - 30KW
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Parallel mode

Simulation of load

sharing
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GE1 GEx

Example of load sharing

F(hz) U(V)

P (kw) Q (kvar)

66 49

50,3 412

0 kw 0 kvar

0 KW

0 Kvar

F(hz)

P (kw)

66

50,3

0 kw 0 kvar

49,8 49,8

400

U(V)

Q (kvar)

49

412

400

50,3 Hz

412 V
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GE1 GEx

Example of load sharing

F(hz) U(V)

P (kw) Q (kvar)

66 49

50,3 412

0 kw 0 kvar

0 KW

0 Kvar

F(hz)

P (kw)

66

50,3

0 kw 0 kvar

49,8 49,8

400

U(V)

Q (kvar)

49

412

400

50,3 Hz

412 V

+
3 HEATING OF 18KW

= 54kW
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GE1

Example of load sharing

GEx

F(hz) U(V)

P (kw) Q (kvar)

66 49

50,3 412

kw 0 kvar

0  KW

0 Kvar

F(hz)

P (kw)

66

50,3

0 kvar

49,8 49,8

400

U(V)

Q (kvar)

49

412

400

50,3 Hz

412 V

+
3 HEATING OF 18KW

= 54kW

27 kw

54 50,1
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0 Kvar 412

50,154
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GE1

Example of load sharing

GEx

F(hz) U(V)

P (kw) Q (kvar)

66 49

50,3 412

kw 0 kvar

KW

F(hz)

P (kw)

66

50,3

0 kvar

49,8 49,8

400

U(V)

Q (kvar)

49

412

400

Hz

V

+
54kW

27 kw

2 Engines 18KW ,14kVAR

38KW AND 28KVAR
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GE1

Example of load sharing

GEx

F(hz) U(V)

P (kw) Q (kvar)

66 49

50,3 412

kw Kvar

54 KW

0    Kvar

F(hz)

P (kw)

66

50,3

kvar

49,8 49,8

400

U(V)

Q (kvar)

49

412

400

50,1  Hz

409,9 V

+
54kW

45 kw

2 Engines 18KW ,14kVAR

38KW AND 28KVAR

14 14

408,6

92 49,96
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Parallel mode

Step by step
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Paralleling steps

 The bus is supplied by a first genset. The second genset will synchronised automaticallt

to the bus

GE1 GEx
GE1 GEx

Initial state
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STEP2

GE1 GEx

STEP3

268 SYNCHRONISATION 
 

ΔU = 2 Volts 
 
ΔF = 0.05 Hertz 
 
Δθ = 5 ° 

Esc 

 

GE1 GEx

Paralleling steps
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STEP4

GE1 GEx

 

AUTORISATION DE COUPLAGE

ROTATION 

ANGLE ELECTRIQUE

SYNCHRONOSCOPE 

REGLAGE DE

DE L'AUTORISATION

 DE COUPLAGE

U

t

U

t

U

t

STEP5

Load sharing 

GROUPE 1 GROUPE 2 

CHARGE 

active 
puissance 

réactive 
puissance 

GE1 GEx

Paralleling steps
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STEP6

Genset breaker open

GE1 GEx

STEP7

Genset stop

GE1 GEx
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Neutral Connection
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Neutral connection
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Regime Number of 
conductors

Detection Note

TT 4 poles
Measure of 

residual 
current

Tripping at the 
1st default

TN

C

S

3 poles
Without

(Measure of 
residual 
current)

Tripping by the 
power breaker

4 poles
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T.T grounding system
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Fault in TT grounding system 
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TT – Single genset
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TNC
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TNC FAULT
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TNS
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TNS FAULT
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Parts identification

https://epc.sdmo.com
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Dedicated web site

http://www.sdmo-rentalpower.com
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Thank you for your attention !
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