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The loads transmitted to the concrete tower are lower than the 
design loads, and the system can operate in wind speeds of up to 25 
m/s. Furthermore, the Zeus HLS can be used for maintenance and 
repair jobs requiring tower downloading of heavy components. It 
can also be used to  dismantle or decommission nacelles, rotors, and 
other heavy elements at the end of their useful life.

The companies VSL and INGECID have developed a new lift-
ing solution called the Zeus Heaving Lifting System (HLS) for the 
installation of wind turbines on very tall concrete towers. The Zeus 
HLS uses the concrete tower as a vertical support and enables lifting 
and installing the nacelle and rotor with no limitations on tower 
height.
The world market for wind power is booming like never before, 
and, since its origin, wind tower technology has continuously 
evolved. Today, the wind power industry is characterized by rapid 
growth—not only in cumulative installed capacity, but also in 
increases to turbine power ratings, rotor sizes, and tower heights to 
reduce the cost of the electricity produced. Higher energy capture 
through larger, lower-specific-power rotors [1] and access to higher 
wind speeds thanks to increasingly taller wind towers that can sup-
port more powerful wind turbines [2, 3] are making wind power a 
very competitive source of renewable electricity generation.

For the industry to expand its use of very tall (140+ m) towers that 
will further increase wind turbine capacity factors, it will need to 
overcome a significant logistical barrier. Lifting cranes powerful 
enough to install, service, and replace heavy equipment (such as 
rotors and nacelles) on uneven terrain and under high-wind condi-
tions have been the only option to date. The cost to build and move 
these special cranes is the first factor—the mobilization of them 
for the purpose of erecting turbines on very tall towers can easily 
involve more than 50 trucks and five special transports. The second 
problem is the limited availability of large lifting cranes.

Therefore, the development of a more economical lifting concept 

is key to decreasing the cost of installation and facilitating the 
adoption of very tall wind turbine towers. The Zeus HLS concept 
provides a solution that is light and easy to mobilize, consisting of 
fewer elements to assemble compared with those for large mobile 
cranes. The system can be transported in only 10 trucks, does not 
require special road access or ground preparation, and demands only 
a small footprint area for assembly. Also, the mobilization operation 
between towers inside the farm can be performed without disassem-
bling the platform structure.

Figure 1 – The Zeus HLS during the nacelle and rotor installation
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Figure 1 shows the main components of the Zeus HLS. The system 
consists of a light steel platform unit with self-lifting/lowering ca-
pability and an anchoring system installed on the top of the tower. 
The lifting/lowering process is performed by strand-jacking lifting 
equipment installed on the platform and supported by the anchor-
ing system (see Figure 2).

The platform’s main components are two longitudinal beams, 
placed on both sides of the tower and connected by a cross-beam, 
and two portal frames located over the longitudinal beams to sus-
pend the nacelle and rotor (see Figure 3). The system is equipped 
with tie-down cables anchored to the ground that compensate for 
the difference in weights during lifting and horizontal movements 
of the nacelle and rotor.

For ease of mobilization, the lifting equipment is located inside 
the platform. The lifting cables extend vertically from the platform 
to the tower’s top unit. The lifting equipment consists of four sets 
of hydraulic strand jacking units climbing up the lifting cables by 
intermittent mechanical gripping action. Each strand jacking unit is 
made up of a pair of hydraulic strand lifting jacks (type VSL SLU) 
arranged as a tandem unit. This allows a continuous lifting opera-
tion with high lifting speeds.

The anchorage for the lifting cables is provided inside the tower’s 
top unit (see Figure 4). The anchoring unit is made up of modules 
lighter than 2.5 t so that it can be dismantled using the nacelle 
crane. Therefore, the installation and dismantling process can be 
performed without external cranes.

Figure 2 – Zeus HLS during lifting operation Figure 3 – Zeus HLS during the installation of the rotor and nacelle
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The installation of the anchoring unit can be completed in 7 hours. 
It starts with the placement of a small winch inside the top of the 
tower, which is used to install the working platforms and two 
frames at opposite faces of the tower. The frames are supported in 
the openings on the tower top (left for this purpose). Subsequently, 
two winches of higher capacity (15 t) are lifted and installed on 
the support frames. These winches are used to lift the brackets, at 
the end of which the lifting cables are fixed. Figure 5 illustrates the 
installation of the anchoring system.

Once the anchoring system is installed, the platform is assembled 
at the base of the tower and connected to the lifting cables attached 

to the tower top unit. Then, the nacelle is picked up by the cor-
responding portal frame. The rotor is fully assembled on the ground 
under the second portal frame and subsequently suspended at the 
hub in a horizontal position and mounted to the frame. During 
the lifting operation of the platform, the rotor is rotated from a flat 
position to an upright position with the assistance of a small sup-
port crane.

As stated previously, the system is equipped with tie-down cables, 
eliminating the need to use counterweights to counteract the 
overturning moment created by the different weights of the nacelle 
and rotor while minimizing the size of the lifting platform. The 

Figure 4 –  General view of the anchoring system
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tie-down cables further stabilize the platform during the horizontal 
movement of the turbine components at the final top height. Once 
the rotor and nacelle are installed, the platform is lowered and the 
anchoring system is dismantled using the main winches and nacelle 
auxiliary winch.

In summary, the Zeus Heavy Lifting System is a versatile tool for 
the erection and operation of wind farms with very tall concrete 
towers, with no limitations on the height of the tower nor the 
weight of the turbine. The system offers an economic and technical-
ly effective solution, with easy mobilization both to the wind farm 
and between towers. The entire operation—including installation 
of the anchoring unit, assembly of the platform, lifting and instal-
lation of the nacelle and rotor, and equipment removal—can be 
completed in 20 hours.
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Figure 3 – Geothermal power generation technologies are at varying stages of development and commercial maturity, as shown by this Grubb Curve.



The Electric Power Research Institute, Inc. (EPRI, www.epri.com) conducts 

research and development relating to the generation, delivery and use of 

electricity for the benefit of the public. An independent, nonprofit organi-

zation, EPRI brings together its scientists and engineers as well as experts 

from academia and industry to help address challenges in electricity, 

including reliability, efficiency, affordability, health, safety and the envi-

ronment. EPRI members represent 90% of the electric utility revenue in the 

United States with international participation in 35 countries. EPRI’s prin-

cipal offices and laboratories are located in Palo Alto, Calif.; Charlotte, 

N.C.; Knoxville, Tenn.; and Lenox, Mass.

Together . . . Shaping the Future of Electricity

3002009049 July 2016

Electric Power Research Institute 
3420 Hillview Avenue, Palo Alto, California 94304-1338 • PO Box 10412, Palo Alto, California 94303-0813 USA 
800.313.3774 • 650.855.2121 • askepri@epri.com • www.epri.com

© 2016 Electric Power Research Institute (EPRI), Inc. All rights reserved. Electric Power Research Institute, EPRI, and TOGETHER . . . SHAPING THE FUTURE OF ELECTRICITY are  
registered service marks of the Electric Power Research Institute, Inc.

EPRI RESOURCES

Luis Cerezo  
704.595.2687 lcerezo@epri.com

PS 193B Wind Generation Technology


