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Short description of the system

PTO1 is a fully automatic pneumatic target
transport system, which provides for one-
way transfer of solid target disks irradiated
in the Nirta Solid Compact® target station
into hot cells for further radiochemical
processing.

The system uses a powerful blower for
generating under-pressure, which transfers
the sealed and locked capsule with the target ~
disk. This way the system is inherently safe,
i.e. radioactive particles released from the
target cannot enter the atmosphere of the
installation.

The system has four main sub-systems: the
robotic target handling station, the control
cabinet with the PLC-based control and
safety system, the blower station and up to
five airlocks for inserting the capsules with
the target disks into the hot cells.

The control system of the pneumatic transfer
system can be integrated into the control
system of the cyclotron.

Specifications of the pneumatic target transport system

Target disk dimensions Max. @24x2 mm

Disk material Platinum, silver, copper, etc.
Number of receiving hot cells Max. 5
Maximum distance from the

35m

target station to the hot cell

Mode of operation Automatic, semi-automatic and manual

Built-in safety and interlock
. YES
functions

Dimensions and weight Size (WxDxH) Weight
Ropotlc target  handling 63 x 51 x 140 cm 35 kg
station

Control box 50 x 50 x 20 cm 10 kg
Blower station 65 x 70 x 38 cm 25 kg
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Dimensions and weight Size (WxDxH) Weight
28 x 28 x 100 cm
Airlock (of these 100 only 37 cm is in 10 kg
the hot cell)
Power requirements Voltage (VAC) Current (A)
Control box 220 — 240 (50-60 Hz) 6

Site requirement specifications

General specifications

The following terms and conditions should be fulfilled for a successfull installation:

1.

10.

The local shielding around the airlock (located below the hot cell) and the tube for the
rabbit (layed down in trenches) is not supplied by ELEX. The required lead bricks should be
provided by the end user or the supplier of the hot cell.

. The local shield around the airlock and transfer tubes should be built from min. 50 mm thick

lead bricks.

The dimensions shown are the minimum internal dimensions within the local shield. The
actual local shield can be bigger (and thicker).

The airlock (below the hot cell) and the receiving station (inside the hot cell) are to be
installed on the same flange welded to the bottom of the hot cell’s internal containment.
Sufficient space should be provided around the receiving station inside the hot cell and
through the opening through the shielding of the bottom of the hot cell. The flange on the
bottom of the hot cell should be welded to the containment of the hot cell prior to the
installation of the transfer system.

. The local shielding around the airlock bellow the hot cell should be well fixed, in order to

prevent that it collapses in case of an earthquake.

The receiving station shall be directly accessible by the right ball-tong manipulator. There
should be no equipment placed in front of the receiving station (i.e. between the ball tong
and the receiving station).

The receiving station shall be clearly visible through the lead window on the front side of
the hot cell.

The control system of the hot cell shall provide an interlock signal in form of a dry relay
contact with the following functionality:

a. CLOSED CONTACT means the hot cell is ready to receive the rabbit;
b. OPEN CONTACT means the hot cell is not ready to receive the rabbit.

This relay should be of normally open type, i.e. in case of power failure it shall provide an
open contact.

For the connection of the airlock it is necessary to weld a flange onto the floor of the inner
containment of the hot cell as specified on the following drawings.
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11. There should be an opening in the lead shielding bellow the floor of the hot cell around this
flange as indicated in the following drawings. This opening can be circular or square.

12. The distance from the lower face of the containment of the hot cell to the floor and from
the lower face of the lead shielding to the floor shall be communicated to ELEX as early as
possible.

13. The control system of the target transfer system should be integrated into the control
system of the cyclotron through a number of relay input/output contacts as explained at
the end of this TDS.

Caontrol cabinet with the PLC Blower station Robotic target handling station Model PTO1
o e R AT Cn T e T T Shielded vault
[ Hot cell s 3 £ i & ¥ ¥ AN o
[ Hutzcell Nirta Solid Compact(® solid target station s '
IBA Cylone 18/9 cyclotron . F)
[ Hot cell
:[} 3 T
Trench in the vault Sliding door
[ Hot cell -
.._{ 4
b
] [ Hot cell
— ° H
<!
L

T T

. Laboratory {_shielded renches | Target transfer tubing

\_Senvice corridor behind the hot cells

General layout of a typical facility

Cyclotron

Nirta Solid Compact®
target station

Beamline /

Target receiving funnel /| .

The robotic target handling station installed below the target station
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Robotic arm
Target receiving funnel

Target transfer tube

Turntable

7 052 o Ty i
oS LA
1=

504
1111

(o]

3 / E]
- v
R ) | L]

(LT R Y]]
(LT TR YT ]

. e LK)
® 200 oass

1340 (user selectable height: 1000 - 1600)

624 -] )
W pY L\ AN
Switching box /6 K ]
L] L] \ /
Rabbit transfer tubes (user selectable: 1-5) - 444 o le 450 -l

Robotic target handling station

A-A Lock

— | ¢

Shock-absorbing insert / Target disk

Target transport capsule (self-locking type)

j
||
i
[

- For the connection of the receiving station it is necessary to weld a DN160 ISO-K flange
| ‘ (see drawing No. PT01-D-99000) on the bottom of the inner containment of the hotcell

Drawing explaining how to weld the flange to the bottom of the hot cell's containment (the
orientation of the tapped holes (not visible in this cross section) is irrelevant, since the receiving
station can be continuously rotated around the central axes of the flange before fixing it by 8 M10
bolts
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Production drawing of the flange to be welded to the bottom of the containment of the hot cell for
the installation of the receiving station (all dimensions are in mm)
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Receiving Operator
. o station side
Min @160 opening in the lead Min @160 opening in the lead s
shielding coaxial with the flange shielding coaxial with the flange
Local shield around the tubes ‘x\
) . Bottom shielding of the hotcell
Suction tube e —
[ _ Airlock
Shielded trench S el
Tk . | Tube for the capsule
r:\ 5 T I T ) =
Section through the hotcell as seen Section through the hotcell as seen
from the operator side from the side

Sectional view through the hot cell showing the position of the receiving station in the
containment of the hot cell as well as the location of the airlock with the corresponding lead
shielding

Shielded trench

— |

200 MIN_,

O]
i_ T3 R J
Operator
side

Positioning of the flange for the installation of the receiving station: horizontal sectional view
through the hot cell (the dimensions are indicating the distance between the center of the flange
to the inner walls of the hot cell; the receiving station should be positioned into the right-rear
corner of the containment)
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Shielded trench
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side

Building the lead shielding around the airlock below the hot cell. The dimensions are indicating the
minimum space required for the airlock. The shielding can be easily built from standard lead bricks
using standard-size components.

Docking stations

The target receiving station. Left: closed, right: open station (the capsule is visible after it arrived
into the station). The caps can be removed by hanging the capsules in the dedicated recess and
pulling the body downwards. The target disk can be poured out from the capsule into the funnel,
from which it can be grabbed by the ball-tong manipulator. There are two docking stations for
turning the target disk up-side-down.
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Wall mounted control cabinet with the control system
and touch-screen panel. Space requirements:
700x650x600 mm (wxdxh)

(depth with open door)

k]

E]
Blower station
Space requirements for installation:
646x850x365 mm (wxdxh)

~ HEPA filter

Blower (high speed vacuum pump)

] Walking cover of the trench

e}
Lo}
365

Suggested installation height: 1100 mm

/" Trench for the transfer tubing

50 mm lead shielding

“~._ Concrete floor

150 MIN

115 MIN

Disposition and dimensions of the blower station, shielded trench for tubing and control cabinet

The control cabinet should be connected to the control system of the cyclotron (Accelerator
Control System, ACS) in order to integrate the operation of the pneumatic target transport system
into the control software of the cyclotron. This will allow to the cyclotron operator to initiate the
transfer and to visualize the status of the transport system on the control screen of the cyclotron.
There is a dedicated connector on the bottom of the control cabinet, which can be used to connect
the cable, which can be laid-down between the two systems. The following drawing provides all
relevant information for making such a cable (not in the scope of delivery of the pneumatic
transport system) and it describes also the functionality of the communication between the two
systems.
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INIT_DISK_TRANSFER=true/false (100 mA max.) <

DISK_RELEASED=true/false (100 mA max.) <

Closed contact: PTS is ready to receive the disk (READY_TO_RECEIVE_DISK=true)
Maximum permitted resistive load: 2 A @250 VAC, 1 A @ 30 VDCT

Closed contact: PTS is operational (SYSTEM_OUT_OF_ERROR=true)

Maximum permitted resistive load: 2 A @250 VAC,1 A @ 30 VDC § Lé
< <
N [\
+ +
Closed contact: capsule is in transit (CAPSULE_TRANSFER_IN_PROGRESS=true) i l l
Maximum permitted resistive load: 2 A @250 VAC, 1 A @ 30 VDC
|"—‘ |
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”_________________________________________RES?)_@: |
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| Cable provided by the :
I cyclotron vendor: () ACS-C I
| LiYCY, 10x0.25 mm? |
' |
|
| —Braid— :
: Shortcut: Capsule is in transit (CAPSULE_TRANSFER_IN_PROGRESS=true) s :
| This signal is for the building management system (BMS) or for the radiation V\}'V_g |
: protection safety system |
|
| -8
| Shortcut: PTS is operational (SYSTEM_OUT_OF_ERROR=true) o |
I =T
| o |
: Shortcut: PTS is ready to receive the disk (READY_TO_RECEIVE_DISK=true) W_: :
! I
| . . _ W-4- |
: Closed contact: Target released from target station (DISK_RELEASED=true) |_°/ vva |
|
| W-2 |
| I
|

Closed contact: Initiate disk transfer (INIT_DISK_TRANSFER=true) I_O/ Vet /

Specifications of the communication cable between the control system of the pneumatic transport
system (PTS) and the control system of the cyclotron (ACS).
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The control system of the pneumatic transport system can also communicate to individual hot cells.
In order to prevent that radioactive material is sent into the hot cell while it is not ready for safely
receiving radioactive materials (e.g. the shielding door is not closed, the under-pressure in the
containment is not appropriate, there is already too much activity in the hot cell, etc.) the delivery
of the capsule into any of the hot cells can be interlocked by a safety interlock provided by the hot
cell's safety system. Such an interlock should be a dry contact (e.g. relay contact), which status will
be understood by the control system of the pneumatic transport system in the following way:

e OPEN CONTACT: the hot cell is not ready to receive the capsule.
e CLOSED CONTACT: the hot cell is ready to receive the capsule.

This contact, provided by the hot cell, can be transmitted to the control system through a
dedicated screw-in-wire connector one can find on each airlock. Using a two-wire cable one should
connect the relay contact of the safety system of the hot cell to pins 1 and 2 of the connector on
the airlock, as indicated in the following drawing.

Control system of the pneumatic

target transport system (PTS) HCY.OK

Safety system of the hot cell:

' |
' |
' |
! closed dry contact means the hot | |
: \_D:VISW\“C*“ cell is ready to receive the target |

|
; |
' |
' |
|

(doors and airlocks closed,
AP = lower limit)

External system in responsibility of the
end user |

Hcy.ok-c (D

IRRY.4-X1: IRRY.4+X2

o

HCY.EN
Safety system of the hot cell:

' |
' |
' |
! closed dry contact means the hot |
: \3{){1““ cell should be treated as enabled | |

|
' |
' |
' |
|

+24 VDC >

+24 VDC >

for the pneumatic target transport
system

o g s |w N[
o |01 | Jw N =

1825543 (Phoenix) | 1778027 (Phoenix) X .
1852066 (Phoenix) External system in responsibility of the

end user |

HCY.AL-C (D e

|
HCY.AL I

Safety system of the hot cell: |
open contact means there is an |
alarm condition in the capsule |
|

|

|

|

true)

receiving station inside the hot
cell

External system in responsibility of the
end user |

true/false (100 mA max.)
true/false (100 mA max.)

2A @250 VAC,1A @ 30 VDCT

Maximum permitted resistive load:

HCY.OK
HCY.EN

NOTE: In every annotation “Y” denotes the ident.
number of the hot cell in which the target receiving
station is installed. Valid numbers are 1-5.

Open contact: Airlock alarm condition (HCY.AL

Schematics of the interconnection of safety interlocks between the hot cell and the pneumatic
transport system.
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The control system of the pneumatic transport system provides one more useful feature. Namely,
in case the hot cell is out of operation for certain time (during service and maintenance or break-
down), it can be completely excluded from the operation of the transport system with a second
interlock. This interlock signal (dry contact) could be provided by a key operated switch mounted
onto the operating panel of the hot cell. The status of this contact will be understood by the
control system of the pneumatic transport system in the following way:

e OPEN CONTACT: the hot cell is not available — exclude it from the list of available hot cells.
e CLOSED CONTACT: the hot cell is available — include it into the list of available hot cells.

This safety interlock (hot cell available/not available) can be connected to the same connector of
the airlock, using pins 3 and 4 as indicated in the previous drawing.

Finally, the control system of the pneumatic transport system is providing a dry contact to external
users (systems), which can be used as an alarm signal. Namely, if the airlock of the capsule
receiving system is malfunctioning and the safety system detects the situation that the door of the
receiving station is open and at the same time at least one of the ball valves of the airlock is not
closed, the control system will activate a relay and open a dray contact, which is connected to pins
5 and 6 as indicated in the previous drawing. This open contact between pins 5 and 6 can be used
by the safety system of the hot cell for instance to activate an alarm (audio and/or visual alarm).
Indicating that the tightness of the hot cell is compromised.
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