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ZF Wind Power breaks 200 Nm/kg torque density
barrier with the modular gearbox platform SHIFT 7k

e SHIFT, ZF's modular gearbox platform, has been extended
with two new members - SHIFT 3k to the lower end of the
torque scale and SHIFT 7k at the high end.

e Together with the 4k and 6k variants, the SHIFT platform
family enables cost-efficient turbine designs for all markets
with wind power densities starting from 125 W/m? up to 500
W/m?.

e Thanks to the implementation of several new technologies, ZF
was able to cross the 200 Nm/kg barrier with the new SHIFT
7k platform.

Lommel, Belgium. ZF Wind Power extends its modular gearbox
platform, SHIFT, with two new members: SHIFT 3k and SHIFT 7k.
Where the SHIFT 7k variant with a torque range up to 8000kNm
addresses the high power, high output onshore segments as well as
dedicated offshore markets, the SHIFT 3k variant covers the
requirements for high capacity factors in low to very low wind sites
to boost annual energy production. Together with SHIFT 4k and
SHIFT 6k, the SHIFT platform is now able to maximize energy
production at every wind site.

With a torque range covering 3000 to 8000 kNm, ZF Wind Power’s
SHIFT modular gearbox platform portfolio enables cost-efficient turbine
designs for all markets with a wind power density ranging from

125 W/m? up to 500 W/m?.

In terms of torque density, the 3k and 7k designs in the SHIFT product
family clearly raise the bar in their respective segments, with the SHIFT
7k even surpassing the 200 Nm/kg mark. This industry leading torque
density allows for lightweight platform gearboxes able to cope with a
broad range of high torques, reducing the levelized cost of energy for
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wind power. Higher torque density means less material is needed to
handle torque. Compact and lightweight gearbox designs play an
increasingly important role in reducing nacelle weights as turbine tower
heights continue to grow to boost customers’ annual energy production.

This important step-up in torque density has been made possible by
ZF's long term fundamental R&D to continuously advancing state-of-
the-art gearbox design, components and materials. To achieve an
overall ratio of 200, the SHIFT 7k variant has been designed with four
stages in total, of which the first two have a higher number of planets in
comparison with its 4k and 6k counterparts. “Optimization of load
sharing in these multi-planet stages is the ‘fine art’ of gearbox design
combined with selective assembly of components in the assembly
process,” explains Martin Knops, CTO of ZF Wind Power.”

During its 40 years of activity in the wind market, ZF Wind Power has
shipped 150 GW of high-end gearboxes worldwide, of which 75% of
today’s shipments is based on the SHIFT modular platform design.
SHIFT is a highly scalable platform, enabling new innovative turbine
designs for the energy supply of the future. The platform approach has
been already proven in the automotive industry, but is still quite new to
the wind turbine gearbox market. The SHIFT platform uses standardized
building blocks to offer maximum flexibility to wind turbine
manufacturers. It offers the opportunity to quickly introduce new turbine
models which enable the customers’ levelized cost of energy reduction
through a shorter time to market. In addition, the modular platform
approach allows a further optimization of gearbox configurations per
wind site and lowers the total investment and development cost.

“The introduction of the SHIFT gearbox platform family, four years ago,
clearly marked a leap in gearbox development strategy in tune with
market needs. With the introduction of the SHIFT 3k and SHIFT 7k, the
modular gearbox platform is synchronized with evolving wind turbine
platform requirements. In doing so, ZF Wind Power delivers on its
commitment to make wind energy one of the most cost-efficient
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renewable energy sources powering the global energy shift, “says Hans
Akkermans, CCO of ZF Wind Power.

Captions:
1) SHIFT 3k — The 3k variant was added to the SHIFT product

family specifically to cover the requirements for high capacity
factor wind turbines in low to very low wind sites to boost
annual energy production

2) SHIFT 7k — SHIFT 7k raises the torque density bar, surpassing
the 200Nm/kg mark.

3) SHIFT modular gearbox platforms enable maximization of
energy output at every wind site (SHIFT leaflet)

Visit our SHIFTx launch platform to discover the complete modular
gearbox platform and the technology that helped us cross the
200 Nm/kg barrier: www.shifttowardsthefuture.com

ZF Wind Power

ZF Wind Power is a worldwide leading technology driven manufacturer and
pioneer in the global wind turbine gearbox industry. The company is leading
the high-performance onshore segments with products up to 8000 kNm and
first in exceeding 175 Nm/kg torque density in compact designs. ZF delivered
the world’s first offshore 9.5 MW wind turbine gearbox and has the largest
global installed capacity of 8 MW offshore wind turbine gearboxes. Since the
company entered the wind industry in 1979, ZF Wind Power has delivered
more than 75,000 gearboxes, powering as much as 150 GW wind turbines,
covering approximately 25 percent of the total installed capacity of geared-
driven wind turbines worldwide.
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ZF Friedrichshafen AG

ZF is a global technology company and supplies systems for passenger cars,
commercial vehicles and industrial technology, enabling the next generation of
mobility. ZF allows vehicles to see, think and act. In the four technology
domains Vehicle Motion Control, Integrated Safety, Automated Driving, and
Electric Mobility, ZF offers comprehensive solutions for established vehicle
manufacturers and newly emerging transport and mobility service providers. ZF
electrifies different kinds of vehicles. With its products, the company
contributes to reducing emissions and protecting the climate.

ZF, which acquired WABCO Holdings Inc. on May 29, 2020, now has 160,000
employees worldwide with approximately 260 locations in 41 countries. In
2019, the two then-independent companies achieved sales of €36.5 billion
(ZF) and $3.4 billion (WABCO).

For further press information and photos, please visit: www.zf.com
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