Drive Controlled Pumps
Energy Saving Solutions

Parker Energy Saving Solution combines
variable frequency drive and pump controlling
algorithms
Hydraulic power has long been
used in many industrial processes
due to its inherent advantage
to transmit a large amount of
power via a relatively compact
infrastructure of hoses or pipes. In
many of these systems, the source
of pressurized hydraulic fluid is the
hydraulic power unit (HPU).
Traditionally in industrial machinery,
the HPU’s hydraulic pumps are
driven by a fixed speed AC motor.
In the majority of these systems
the hydraulic flow and pressure
exceeds the variable load demand.
In order to match the supply to
the variable load demand, flow
and pressure regulating valves
are used. These hydraulic devices

regulate fluid power by dropping
pressure across orifices, which
results in energy losses in the
form of heat. The heat is absorbed
by the working hydraulic fluid,
which needs to be removed in
order to maintain acceptable
system temperatures. By precisely
matching an HPU’s output, flow
and pressure, to the variable load,
these flow and regulating devices
could be eliminated or simplified,
resulting in the elimination of these
energy losses. The end result is a
simplified hydraulic system that
will use smaller pumps, reservoir
and heat exchangers.
With years of experience in
hydraulics and motion control,

Parker offers a solution that allows
hydraulic powered machinery
to operate more efficiently,
quietly, and cooler. The key is
to optimize the electric motor’s
operating speed and torque
to produce only the pressure
and flow required at any given
point in the machine’s operating
cycle. This is accomplished by
optimizing the hydraulic pump’s
mechanical and volumetric
performance characteristics as it
relates to speed and pressure to a
programmable variable frequency
drive (VFD). The combination VFD
and pump controlling algorithms
(or macros) is called a Drive
Controlled Pump or DCP.

Installation, service and training
As well as delivering effective,
efficient solutions adapted to
customer specific needs, Parker
ensures that the performance of
our products continue to meet
your expectations throughout
their life.
Parker technical support
provides a team of experienced
application engineers providing
comprehensive help and
assistance with all aspects of
maintaining the performance of
your drive systems.

For maximum effectiveness,
Parker can also train your teams
to enable them to maintain
and support customer installed
products. Training programs and
courses are run throughout the
year at Parker training facilities
and can be adapted to the
specific requirements of your
business or delivered on-site.

Local Support

Parker provides sales assistance
and local technical support
through a network of dedicated
Parker also offers a whole
sales teams and authorized
host of on-site services and
maintenance contracts, designed Hydraulics Technology Centers
to ensure the maximum possible in North America. For contact
information, please refer to the
lifespan of an installation.
back cover of this document or
visit www.parker.com and refer to
the distributor locater.
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Training unit simulates actual operating conditions and demonstrates DCP benefits

Reducing energy usage to save you money
Lower your energy consumption on hydraulics applications with
Parker Drive Controlled Pump solutions
Centralized Hydraulic Power Units (HPU)
New and retrofit applications

An ideal DCP application, these pumps typically run in preset pressure
setpoint for extended periods of time.
Fixed displacement pumps: DCP can lower pump flow when full flow is not
needed to minimize excess flow over the relief valve, reducing noise, power
usage and oil temperature.
Variable displacement pumps: DCP can lower the pump speed during low
flow and dead head periods to reduce noise, power consumption and oil
temperature.
Many pumps use non-petroleum hydraulic fluids, which can make them
prone to failure due to low lubrication and viscosity. DCP in conjunction
with the right pump can extend life expectancy, reduce noise, and reduce
maintenance and downtime costs associated with pump failures.

Hydraulic Pump Control
Utilizing the full speed range of pumps: Many Parker variable and fixed
displacement pumps have speed ranges beyond the base speed of a typical
4 pole electric motor (1800 RPM). DCP technology can take advantage
of these features and extend the electric motor’s speed beyond 60 Hz (at
reduced torque) to achieve extra flow at lower pressure when rapid moves
are required. This feature allows for smaller pump sizes, and in some
instances even the elimination of the low pressure pump of a Hi-Low HPU or
the cylinder regen valve circuit. Simplifying a system in this fashion can add
reliability since there are fewer moving parts.

Hydraulic Test Stands

S

Hydraulic repair centers are constantly challenged with the high energy
costs associated with testing hydraulic pumps, cylinders, valves and motors
at full pressure. The component test operation requires testing at full load
to confirm the product performance to specifications. The full load test is
accomplished by simulating full load and this is achieved by relieving flow
over flow reducing orifices. Instead of using a conventional proportional
relief valve, pumps and hydraulic motors can be loaded down with a fixed
displacement pump/motor DCP. The DCP system operates the electric
motor in a generator mode to capture the load down energy in form of direct
current, which is directed to the prime mover DCP drive for reuse. In some
tests up to 85% of the supplied energy is recovered, noise is lowered and oil
is not sheared or heated.
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Case Studies
Die Casting Machine
Flow and pressure requirements vary widely on the closing and injection stages of the cycle. A DCP offers
a substantial gain in efficiency. The injection stage saves energy in large piston accumulators that are preloaded with gas cylinders and reloaded throughout the entire cycle at a pressure of around 160 bar. In
contrast, the closing stage requires large volume flow for movement but at low pressure. High pressures are
only required for locking or for auxiliary movements such as for ejectors and core pullers.
Advantages with vanes
The machines are equipped with a combination of various pumps. As the commonly used water glycol
vaporizes quicker than mineral oil, robust fixed displacement pumps are preferably employed as double
pumps. To minimize hydraulic losses in the fluid, vane pumps are best suited in this regard.
Flow on demand
Pumps for loading accumulators and supplying auxiliary movements with high pressure should supply the
exact flow required. In this case, multiple small vane pumps are ideally applied. Pumps with a high flow rate
for the supply of the closing motion must be able to circulate to the tank with minimal no-load losses. Pumps
are each combined so that the smallest electric motor possible can be selected as a drive for sequential
usage.

Benefits at a glance
•
•
•

Optimum adjustment to various requirements
Multiple pumps and pump combinations possible
Smaller motor size

Presses
For presses, the focus is frequently on minimizing cycle times. The power density of the hydraulic drive can
be increased significantly with a DCP. An example: For inserting and removing the workpiece, presses require
a no-load stroke that should be as quick as possible. With a DCP, one can over-speed the motor with the AC
drive's extended frequency, to the pump’s permitted limit and therefore supply considerably more flow with
the same sized pump. As the no-load stroke is generally driven with small to medium pressure, no increased
torque is necessary despite the higher speed, so a larger motor is not required.
Reduce energy consumption
Another option for presses is a DCP with a combination of a large vane
pump and a small variable axial piston pump. With this version, the high
flow rate for the no-load stroke is generated by both pumps with the high
press pressure generated exclusively by the piston pump. During pressing,
the vane pump feeds with low idling capacity to the tank, either directly
or via the cooler. The axial piston pump lowers displacement during the
pressing process based on requirements to maintain pressure and thus
reduces energy consumption.

Benefits at a glance
•
•
•

Numerous application possibilities
More efficient use of the available drive
Use of pump combinations possible
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Drive Controlled Pump Solutions
Drives for Induction and PMAC Motors
AC890PX High
Power Drive
(Contact Factory)

AC30 General Purpose
High Performance Drive

AC10 General
Purpose Drive

Process
Simple

FUNCTIONALITY

AC890 Drive

The AC10 series of drives is easy to
set up and operate for less complex
applications, but still provides a high
level of performance and reliability.
AC10 is available with an IP66/NEMA
4X indoor enclosure for the ultimate
resistance to moisture and dust.

Hydraulic Pumps

The AC30 range of variable speed
drives provide simple speed control
of three phase AC induction or PMAC
motors through 300HP (75kW). Thanks
to sensorless flux vector technology,
the AC30 provides exceptional
control at low speeds, accurate speed
regulation of variable loads, and high
starting torque. With a range of preprogrammed macros, the AC30 is
quick to setup and easy to operate.
Standard conformal coating provides
environmental protection. Optional
encoder feedback provides enhanced
speed accuracy.

POWER
10 HP

100 HP

1500 HP

AC Drives Product Range Overview

The above drives can be paired
with our line of energy efficient
AC induction motors. Styles
include laminated steel frame for
high performance and cast iron
frame for extreme environments.
Also available are Parker MPP and
NX series PMAC servo motors,
compact and powerful, and more
efficient than induction motors of
similar power rating. For hazardous
environments, specify the EX
series.

The AC890 and AC890PX range of
drives takes control of AC induction or
PMAC servo motors through 1500 HP
to the next level. Offering three modes
of operation, V/F, open loop vector, and
closed loop vector, the AC890 provides
flexibility for multiple applications.
AC890 offers I/O comparable to a PLC,
with function block programmability and
pre-programmed macros to boot.
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Fixed Displacement Pumps
Parker is proud to introduce the
T7 Vane series ePump, a selection
of vane pumps dedicated to
DCP technology applications.
The unique technology of these
hydraulic pumps allows a wide
range of operating speeds and
pressures to take the maximum
advantage of modern power
transmissions. When combined
with asynchronous or synchronous
electric motors and driven with
Parker Drives, they operate in the
most efficient and reliable ways,
allowing maximum energy savings
and quiet operation. In addition
Parker offers the F-11 and F-12
bent axis radial piston pumps,
which are very quiet and efficient.
They make an excellent choice for
open and closed loop pumping
applications, due to their wide
speed range and ability to work in
all four pressure and flow quadrants
of operation.
Variable Displacement Pumps
Parker manufactures a range of
variable displacement pumps
which are also compatible with
DCP Technology. The PD series,
an axial piston pump, is quiet and
efficient, but can benefit from DCP
Technology when the application
requires long deadhead period.
In addition, adding electronic
displacement and pressure control
to the PD series pumps results
in the maximum performance to
produce hydraulic power at peak
efficiency.

Drive Controlled Pump Solutions
DCP for Fixed Displacement Hydraulic Pumps

Fixed displacement pumps are simple, inexpensive and very efficient, when operated at fixed speed however, any mismatch
between supply and demand drastically reduces their overall efficiency. Hydraulic power unit efficiency approaches 0% during
the pressure holding or deadhead periods of the machine cycle. By varying the speed of these pumps in proportion to flow and
pressure demand, system efficiency can be optimized to match or surpass variable speed pumps operating at fixed speed.
External and internal gear pumps as well as bent axis and vane pumps are the most suited to operate with DCP controls. Among
which vane and bent axis pumps are most efficient with a wide speed range. DCP control modes for fixed displacement pumps
include:

Application

Description

Q (flow) Control

This macro controls the flow of pump as the demand changes, and can eliminate use of flow control
valves and proportional valves in many applications.

P (pressure) Control

This macro controls the pump’s pressure, mimicking the variable displacement pump’s compensated
pressure and flow characteristics. Electronic power limiting and load sense can be added to this
macro.

PQ Control

This macro operates the pump in Q mode with P-Limit mimicking a variable displacement pump with
electronic swash plate control. This mode is suited for position, speed, and force control.

ACU - Accumulator

This macro is an addition to other macros, allowing for hydraulic accumulator charging control.
This macro shuts down the hydraulic pump/motor of the HPU for further energy reduction when
accumulator is fully charged. This eliminates the need for a pump unloading circuit.

Control

EXS - Extended
Speed Control

This macro takes advantage of the AC induction motor’s tapered torque range (constant power
operation), when the electric motor operates beyond its base speed. This macro will allow the system
to generate additional flow at reduced pressure, enhancing the pump’s High/Low function.

DCP for Variable Displacement Hydraulic Pumps

Variable displacement pumps are complex and they are typically controlled by a variety of hydraulically operated pilot controls.
They are very efficient at their rated flow and pressure range, however during low flow and deadhead conditions they significantly
lose their ability to operate efficiently. DCP control modes for variable displacement pumps include:

Application

Description

ESV - Energy Saver
Control

For variable displacement pumps. By simply lowering the hydraulically controlled pump’s rotational
speed during deadhead periods, the pump’s efficiency can be improved. This macro senses when
the pump is deadheading and it reduces the pump’s speed to its most efficient range. The result is
energy savings and reduced heat generation. The macro can also detect changes in flow demand and
increases the pump speed to meet the application’s variable load demands.

PQV Control

PQ control in conjunction with hydraulic pump’s electronic pressure and displacement control. This
macro is considered to be the best combination of variable displacement pump and electric motor
speed control to produce hydraulic power at peak efficiency.

2QE Control

A two quadrant pump is any variable displacement hydraulic pump that can operate in over the center
conditions. This energy recovery macro allows for energy recovery in the form of electric energy
when the two quadrant pump operates over the center. When the pump goes over center, power flow
reverses the direction and the DCP can capture that energy in the form of electric power., which can
go back into the building’s electric mains or it can be shared with other operating electric motors.

DCP for Closed Loop Transmissions

DCP adds additional dimensions to closed loop hydrostatic transmissions. DCP regulates operation of fixed displacement pump/
motors by using the fixed displacement macros in all four quadrants. DCP Q Control macro can be used to improve and extend
the flow regulation of some variable displacement hydrostatic pumps.
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Packaged Solutions and Systems
The Systems Approach...

Packaged Drives

While the Parker Drives are known for
being user friendly and intuitive, some
customers prefer the convenience of more
support in the design and implementation
of their systems. For this reason, Parker
and its network of authorized distributors
offer a complete in-house design and build
service, enabling users to focus on their
core competencies.

Sometimes an
application calls for
more than just a catalog
product. For example,
some peripheral
components may be
required to complete
the installation, like
a contactor, a set of
fuses, or an industrial
grade enclosure with
operator devices. In
cases like this, to keep
in-house costs and
labor to a minimum, a
“packaged drive” may
be the best choice.

Custom hydraulic power unit systems are
available at Parker Hydraulic Technology
Centers (HTCs), or through Parker’s
Industrial Systems Business Unit. Both
options offer customized hydraulic
solutions including custom hydraulic
power units, custom valve manifolds,
servo hydraulic actuators and complete
turnkey motion control packages from
controller to actuator to meet customer
needs. They can assist with fabricating,
equipment design, prototyping, system
modeling and the integration of electronic
and hydraulic systems.
Custom hydraulic power unit options:
• Custom reservoirs – optional
materials, JIC, L-shaped, stacked,
and vertical
• Heating, cooling, kidney loops, return
and pressure filtration
• Portable HPUs
• AC, DC, and diesel powered
• Variable frequency drive control of
hydraulic systems (DCP Technology)
• Custom panels
• Surface finish and coating options
with certifications compliance
capabilities to meet the most
demanding requirements

Engineered Systems
For more complex applications where multiple motors are to be
controlled in a coordinated manner, an engineered system may
be appropriate. Systems options can include PLC’s, operator
interface, and programming for a sequence of operations. Advanced
communications and data acquisition capabilities can also be
integrated. Parker offers commissioning, startup, and training
services with all systems to insure a trouble-free installation and peak
performance thereafter.

System installation and commissioning:
• On site HPU installation
• Start up
• System flushing

MORE INFORMATION: Email dcptechnology@parker.com
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Parker Worldwide
AE – UAE, Dubai
Tel: +971 4 8127100
parker.me@parker.com

FR – France, Contamine s/Arve
Tel: +33 (0)4 50 25 80 25
parker.france@parker.com

RO – Romania, Bucharest
Tel: +40 21 252 1382
parker.romania@parker.com

AR – Argentina, Buenos Aires
Tel: +54 3327 44 4129

GR – Greece, Athens
Tel: +30 210 933 6450
parker.greece@parker.com

RU – Russia, Moscow
Tel: +7 495 645-2156
parker.russia@parker.com

HK – Hong Kong
Tel: +852 2428 8008

SE – Sweden, Spånga
Tel: +46 (0)8 59 79 50 00
parker.sweden@parker.com

AT – Austria, Wiener Neustadt
Tel: +43 (0)2622 23501-0
parker.austria@parker.com
AT – Eastern Europe,
Wiener Neustadt
Tel: +43 (0)2622 23501 900
parker.easteurope@parker.com
AU – Australia, Castle Hill
Tel: +61 (0)2-9634 7777
AZ – Azerbaijan, Baku
Tel: +994 50 2233 458
parker.azerbaijan@parker.com
BE/LU – Belgium, Nivelles
Tel: +32 (0)67 280 900
parker.belgium@parker.com
BR – Brazil, Cachoeirinha RS
Tel: +55 51 3470 9144
BY – Belarus, Minsk
Tel: +375 17 209 9399
parker.belarus@parker.com
CA – Canada, Milton, Ontario
Tel: +1 905 693 3000
CH – Switzerland, Etoy
Tel: +41 (0)21 821 87 00
parker.switzerland@parker.com

HU – Hungary, Budapest
Tel: +36 1 220 4155
parker.hungary@parker.com

SG – Singapore
Tel: +65 6887 6300

IE – Ireland, Dublin
Tel: +353 (0)1 466 6370
parker.ireland@parker.com

SK – Slovakia, Banská Bystrica
Tel: +421 484 162 252
parker.slovakia@parker.com

IN – India, Mumbai
Tel: +91 22 6513 7081-85

SL – Slovenia, Novo Mesto
Tel: +386 7 337 6650
parker.slovenia@parker.com

IT – Italy, Corsico (MI)
Tel: +39 02 45 19 21
parker.italy@parker.com
JP – Japan, Tokyo
Tel: +81 (0)3 6408 3901
KR – South Korea, Seoul
Tel: +82 2 559 0400
KZ – Kazakhstan, Almaty
Tel: +7 7272 505 800
parker.easteurope@parker.com
LV – Latvia, Riga
Tel: +371 6 745 2601
parker.latvia@parker.com

TH – Thailand, Bangkok
Tel: +662 717 8140
TR – Turkey, Istanbul
Tel: +90 216 4997081
parker.turkey@parker.com
TW – Taiwan, Taipei
Tel: +886 2 2298 8987
UA – Ukraine, Kiev
Tel +380 44 494 2731
parker.ukraine@parker.com

MX – Mexico, Apodaca
Tel: +52 81 8156 6000

UK – United Kingdom,
Warwick
Tel: +44 (0)1926 317 878
parker.uk@parker.com

MY – Malaysia, Shah Alam
Tel: +60 3 7849 0800

US – USA, Cleveland
Tel: +1 216 896 3000

CZ – Czech Republic, Klecany
Tel: +420 284 083 111
parker.czechrepublic@parker.com

NL – The Netherlands,
Oldenzaal
Tel: +31 (0)541 585 000
parker.nl@parker.com

VE – Venezuela, Caracas
Tel: +58 212 238 5422

DE – Germany, Kaarst
Tel: +49 (0)2131 4016 0
parker.germany@parker.com

NO – Norway, Ski
Tel: +47 64 91 10 00
parker.norway@parker.com

DK – Denmark, Ballerup
Tel: +45 43 56 04 00
parker.denmark@parker.com

NZ – New Zealand, Mt Wellington
Tel: +64 9 574 1744

CL – Chile, Santiago
Tel: +56 2 623 1216
CN – China, Shanghai
Tel: +86 21 2899 5000

ES – Spain, Madrid
Tel: +34 902 330 001
parker.spain@parker.com
FI – Finland, Vantaa
Tel: +358 (0)20 753 2500
parker.finland@parker.com
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ZA – South Africa,
Kempton Park
Tel: +27 (0)11 961 0700
parker.southafrica@parker.com

PL – Poland, Warsaw
Tel: +48 (0)22 573 24 00
parker.poland@parker.com
PT – Portugal, Leca da Palmeira
Tel: +351 22 999 7360
parker.portugal@parker.com
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