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Drive Unit

Drive Unit & Positioning system

Preliminary design

ESS-Bilbao awarded a contract to A.V.S. for the design and manufacturing of the Drive unit.
The main components definition has been completed, including definition of the main bearing
system, clamping system and motor. Detail engineering is on going.

Drive Unit

Main bearing

Torque
motor

Clamping sets
Top bearing
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Drive Unit

Drive Unit & Positioning system

Drive Unit

The movement will be produced by a torquemotor (SIEMES SINAMICS S120 or IDMA-INA).
The coils of the primary are located in groves of the core of ferrite. The secondary is a ring with
permanent magnets. Active cooled is not needed.

Torque motor

IDAM Torquemotor
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Drive Unit

Drive Unit & Positioning system

Drive Unit

The system is supported by means of an two angular bearings (Frenke bearing) and one radial
bearing (INA NNTR50) maximizing the distance between both supports.

Bearings

Franke bearing
Radial bearing
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Drive Unit

Drive Unit & Positioning system

Vertical displacement

The vertical movement is produced by the rotation of drive based on a worm gear that displace
three rolls in a groove with inclination. Vertical rails avoid misalignment of the system during
the vertical displacement.

Guides and rollers for vertical movement

Rolling grove
RollsWorm gear
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Drive Unit

Drive Unit & Positioning system

Positioning system

The positioning system is based on two plates supported by linear guideways. The system allows
± 25 mm on each direction. It includes pneumatic blocking system, positioning sensors and
drives (AUXHI TRAC600660).

Drive Unit

Base plate
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Positioning system
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Drive Unit

Drive Unit & Positioning system

Activation analysis

A complete damage and activation analysis has been performed to evaluate the life time and the
handling operation of the drive unit.

Drive Unit mcnpx model
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Drive Unit

Drive Unit & Positioning system

Activation analysis

A complete damage and activation analysis has been performed to evaluate the life time and the
handling operation of the drive unit.

Drive Unit decay radiation 1 hour after the shutdown
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Shaft seals

Shaft and Shielding

Introduction

Internal Shielding
(SS-316L)
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Shaft seals

Shaft and shielding

Seal between Shaft and Target Wheel

The Shaft will be flange to the Target wheel hence a seal system (on radiation environment) is
needed to close the internal outlet pipe. The actual design criteria for total internal bypass is 3
gs−1. We proposed a metallic seal (stainless steel and silver) in a configuration that allows
vertical movement of the shaft. However, an EDD is needed.

Manufacturing prototype for seal concept

ESS TAC-15th April 6, 2017 14 / 19



Shaft seals

Shaft and shielding

Seal between Shaft and Target Wheel

The Shaft will be flange to the Target wheel hence a seal system (on radiation environment) is
needed to close the internal outlet pipe. The actual design criteria for total internal bypass is 3
gs−1. We proposed a metallic seal (stainless steel and silver) in a configuration that allows
vertical movement of the shaft. However, an EDD is needed.

Manufacturing prototype for seal concept

Inner shaft

Metalic Seal

ESS TAC-15th April 6, 2017 14 / 19



Shaft seals

Shaft and shielding

Seal between Shaft and Target Wheel

The Shaft will be flange to the Target wheel hence a seal system (on radiation environment) is
needed to close the internal outlet pipe. The actual design criteria for total internal bypass is 3
gs−1. We proposed a metallic seal (stainless steel and silver) in a configuration that allows
vertical movement of the shaft. However, an EDD is needed.

Manufacturing prototype for seal concept

ESS TAC-15th April 6, 2017 14 / 19



Shaft seals

Shaft and shielding

Shaft total length

The total length of the Target system is far above 6.3 m (limit for handling in the hot cell).
This means that the shaft have to be split it two peaces. This second connection will need and
additional seal.

Flange connection below Drive Unit
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Shaft seals

Shaft and shielding

Commercial product: Ferrofluid seal

The seal is a commercial product based on Ferrofluid technology. It includes a below in order to
accommodate monolith vessel deformation and target shaft movement.

Rotating seal between shaft and monolith vessel

Ferrofluid material
Surfafe champed
to the shaft

Metal static seals
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Rotating Seal

Rotating seal

Commercial product: Ferrofluid seal

The proposed seal is a commercial component which includes a double ferro-fluid seal. The
manufacturer has measured helium leaks below 10−9 · cm3 · s−1

Rotating seal ferrotec proposal

SCALE 1 / 4

SCALE 1 / 4

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

TITLE

SIZE DRAWING NO. REV

SCALE SHEET OF

CODE IDENT. NO.

CHECKED

MFG. ENG

ENGINEER

UNIT OF MEASURE

DRAWN

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN INCHES

NEXT ASS'Y

TOLERANCES:

ANGLES:  1
2 PLACE DECIMAL:  .01

3 PLACE DECIMAL:  .005

MACH. FIN.

HEAT TREAT

FINISH

MAT'L

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF FERROTEC CORP.. EXCEPT AS AUTHORIZED BY FERROTEC CORP. IN A SEPARATE WRITING, THIS 

DOCUMENT AND ITS INFORMATION SHALL NOT BE COPIED, USED OR DISCLOSED TO OTHERS, AND SHALL BE RETURNED TO FERROTEC CORP. UPON REQUEST.

WEIGHT (lbs)

RU-7874-SLX, OEM

LO796820

1 1 

C

D

L. Perry

03-Nov-15

 

 

T. Black

15-Feb-16

 

 

 

Q15_9558 REV C

1:2

 

 

 

 

   11 BAR GAS UNION

   LAYOUT DRAWING

823

 

Operating conditions:

1. Leak rate less than 1 x 10^-9 STD cc/sec Helium

2. Differential pressure: 11 Bar

3. Rotary Speed: 35 rpm

4. Mounting: Vertical top

5. Housing to be supported by engineered restraints,

    assuring thrust load on bearings to be 10 kN max.

6. Radial Load: None

7. Temperature: 20 - 60 C

8. Gases: Helium.

9. Machine duty: 24/6
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Conclusions

Conclusions

On going works

Conceptual designs has been completed for the drive unit and the rotating seal.

Contract has been award to A.V.S. for the detail design, manufacturing and testing of the
Drive Unit module

Prototyping activities associated to the internal shaft seals will be completed in the
coming months.

Rotating seals has been identify as industrial products. Public call for tender is on
preparation.
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