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WHY ELECTRIFICATION?
Context 

Global 
warming

Energy savings, 
energy availability 
energy costs, 

Electrification Flow on 
demand

There is no planet b

CO2 
emissions, 

Paris 
agreement
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WHY ELECTRIFICATION?
CHALLENGES
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Baseline Diesel 
Machine

Electrified machines are 
more costly, but innovation 
and scale are driving this 

closer to targets
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Target Efficiency
Innovation

Efficiency Cost

Performance Energy
Density

Diesel Tank
Size: 20 liter
Energy Storage: 200 kWh
Energy Density = 10 kWh/L 
Weight: 17 kg

Battery Pack
Size: 30 liter
Energy Storage: 5 kWh
Energy Density = 0.16 kWh/L
Weight: 28 kg

Low

High



POWER LIMITATION
Energy Transmission
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(30 l/min)

(400 V, 64 A)

(240 V, 10 A)



SYSTEM 
DESIGN



Electrification - Flexible Machine Layout

System Design
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Design optimization -
Components where they are 

needed.

More efficient to transport 
energy electrically than 

hydraulically.

Flexible installations.



ELECTRIFICATION



Energy losses analyze
System Design

10

11%
Useful work

89%
Loss

60%
Excess flow loss 13%

Simultaneous loss

11%
Useful work

89%
Loss

Data acquisition
Parker SensoControl 

Simulation/calculation model
In Matlab and/or AMESim



SOLUTION



ELECTRIFICATION
SYSTEM DEVELOPMENT

12 Solutions that meet customer expectations

Traditional LS pump

ePump systems

Electro Hydrostatic Actuation & 
ePump systems

MACHINE EVOLUTION
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ePump



PRODUCTS



ELECTRIFICATION
MOBILE ELECTROMECHANICAL
Mobile inverter for traction and work functions

 Rugged power electronics

 Safety standards compliant

 Integrated specialized functionality

Mobile motor for traction and work functions
 High efficiency and dynamic response

 Enable hydraulic controls and diagnostics

 Improved performance with multiple pump technologies

GVI – 2nd generation

GVM

1
4



ELECTRIFICATION PRODUCTS
CONFIGURED ePUMPS
Standard motor-pump combinations combining 
GVM Series PMAC motors with 
Parker mobile hydraulic pumps

 Robust motor-pump interfaces

 Patent pending wet spline technology

 Tested and catalogued performance

 ePump ordering with single part number
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Pump Type Attributes

Variable 
Piston

High efficiency
Reduced motor size

Bent Axis Highest efficiency

Vane Lowest noise

Gear Lowest cost



Hydraulic Pumps/Motors
Configured ePTO
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 A highly efficient system combination including Inverter, Motor and 

Hydraulic Pump 

 High dynamic response over the wide range of speed and torque 

control to achieve high hydraulic performance

 Optimized power density over the work cycle with high-efficient 

liquid cooling capability



Mobile Hydraulic
Valves solutions
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P70 VA 300 Combo

Manifold solutions

P70

Centralized Hydraulic solutions -

Directional valves
 Compact and cost-effective installation

 High controllability performance

 Solenoid & CAN - interface

Distributed Hydraulic solutions
 Manifold system solutions



Electronics
CONTROL SYSTEMS
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Functional safety controllers:
 IQAN for Functional safety applications 

Model based function environment:
 System simulation including Matlab / Simulink 

models in Parker software tool chain

Sensors:
 Wide range of Mobile Sensors to optimize close 

loops machine control



Parker Proprietary - Use or disclosure of data contained herein is prohibited without written approval from Parker Hannifin

Electric Motor

Inverter

ValveLS ECU withSIL2

Electric Joysticks

VariablePump

FixedPump-Piston

FixedPump-Gear

ValveOC

Hydraulic Joysticks:
FixedPump-Vane

Coolers

Electromobility system
Components for System selection

Custom Manifolds



Parker Proprietary - Use or disclosure of data contained herein is prohibited without written approval from Parker Hannifin

25%
Energy  Savings

28%
Energy  Savings

38%
Energy  Savings

Variable Speed –3 x Fix Pump : EH Valve

Fixed Speed –1 x Var Pump (mLS)  :  Manual/Pilot Valve

Vari. Speed - 1 x Fix Pump  :  EH Valve

Vari. Speed - 1 x Fix Pump (eLS) :  Man/Pilot Valve

21 kWh

15.5 kWh

15 kWh

13 kWh

Optimize system  cost 
or 

Extended operation time

Mini Excavator
Battery Sizing - APPLICATION: 4 HOURS OF CONTINUOUS 90 DEGREE DIGGING

Baseline



MINI 
EXCAVATOR



Parker Proprietary - Use or disclosure of data contained herein is prohibited without written approval from Parker Hannifin

Mini Excavator



Parker Proprietary - Use or disclosure of data contained herein is prohibited without written approval from Parker Hannifin

Mini Excavator



Parker Proprietary - Use or disclosure of data contained herein is prohibited without written approval from Parker Hannifin

Mini Excavator
System comparation

24

System 1 System 2 System 3 System 4



Parker Proprietary - Use or disclosure of data contained herein is prohibited without written approval from Parker Hannifin

Mini Excavator
Noise reduce

25

10%

0 10 20 30 40 50 60 70 80 90 100

OUTSIDE CABINE

INSIDE CABINE

Convential Epump

5%



Parker Proprietary - Use or disclosure of data contained herein is prohibited without written approval from Parker Hannifin

Mini Excavator
Electrification gains
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37%

0 5 10 15 20 25

SYSTEM 1

SYSTEM 2

SYSTEM 3

SYSTEM 4

POWER NEEDED (kWh)
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