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Jutline

ort and handling solutions
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to consider all phases

‘of components

erience —this will be needed)
ransport)

?)

: ring (crane or
ng underground
sport along tunnel (co activities)

@ Unloac ing / Transfer onto supports (time
constraints)

= Removal for repair
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NGINEERING TOLERANCES

ant to know how much space is
Or transport.

e — LEP tunnel moves with
ine — this can make up to
0 space available at junction

imption after discussion with ] Osborne:

e available will be as shown on theoretical
ings (CE tolerances will be specified

- accordingly)
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eason for the 860 mm clearance underneath the ILC cryo-modules

k. Leibfritz, FNAL
sed at DESY for FLASH and CMTS, and also at the Fermilab

 support girder that sits underneath the first and last
0 counteract the large vacuum load and prevent
. The support stand sits on top of this girder.

aps are designed for this elevation and it

the cryo-module sits lower, but it would require some engineering effort.
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Wiither discussions with Jerry Leibfritz

be on floor on wall side of cryo-module)

Assume a waveguide crossing tunnel at each cryo-
module (headroom during operation).
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LHC installation

Cryo-dipoles 1232 16.4 m D1.1m 34t 42’ 432
(+16)
Cryo- 360 arc 7.5m D11m 8.5t 3’060
quadropoles 64DS 9-10.5m 5-23t 760
90LSS 7.5-15m 5-23t 1’373
Resistive 205 1.2-64m max width 3 - 18t 17025 (est.)
1.1m
max height

1.1m
48’650 t
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Piifiiculties for LHC cryodipole tunnel transport / installation

installation blocks tunnel
rconnects (horizontal transfer)

se positioning needed to put on jacks
owering shaft for whole ring

ate transport, unloading and transfer equipment
lex (prototype) very compact equipment
Shock-log monitoring of each magnet

Approx 2 hours to unload

Complicated logistics

Ingo Riihl, CERN/EN-HE = LCWS 27 March 2010
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STEP 12 - TRANSFER EQUIPMENT SET POSITIONING
UNDERNEATH MAGNET.

STEP 6 - MAGNET TRANSPORT ) N NOTE: FOR SSS POSITIONING REFER TO
CONVOY ARRIVAL. i J DRAWING LHCHMUMTO0007
)

STEP 13 - MAGNET HORIZONTAL TRANSFER

STEP 20 - MAGNET LOWERING AND INSTALLATION
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‘YOO ip0|e installation
- sequence

o
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'_'ler height 530 mm resp. 500 mm
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'_,ifting stroke 250 mm
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g equipment under
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transfer tables
. e .l L | 2 “
. 1 : J EEEJ J
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the next one
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W€ trailer and transfer tables

tion with very limited clearance (250 to
the cryo-module

- tables allow small longitudinal corrections
ring resp. after lateral movement
vantages

sophisticated, complex and consequently
tenance intensive

almost entirely blocked during transport operation

ollisions possible despite optical guiding system, anti
- Co system, low speed of max 3 km/h and two
operators ->

Ingo Riihl, CERN/EN-HE = LCWS 27 March 2010
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& .' ity | 9 t per buggy
Equipment height: 560 mm
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H1C buggies

for longitudinal transport and lateral transfer
t when wheels turn 180°
ited time on slopes up to 7%

>500 mm) underneath the cryo-

e very exact positioning since the jacks can only compensate
ery slight misalignment

el almost entirely blocked during transport operation

s possible despite optical guiding system, anti collision
low speed of max 3 km/h and two operators ->

Ingo Riihl, CERN/EN-HE = LCWS 27 March 2010

58



LEP monorail system

s R Y .3 \ >
i . — t fig.4. depose du palonnier. evacuaflon du palmmer
N .2: . — translation, 3|enl'
o arrl\(l‘a‘? esmTpm DIPOLES. . TAKING. OVER fig-3 po‘s'{?.gnneme HANOLING GIRDER REMOVED. R HANDLING GIRDER CARRIED OFF.
J b TRANSLATION, ALIGNMENT, i

1B fig. 6. stockage du LOBSTER.
LOBSTER IN PARKING POSITION.

FOR PLAN-VIEW DRAWING SEE LEP.666.TRL.5002.1.
Pour la vue en plan voir LEP.666.TRL.5002.1.
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suspended monorail train

ages
hanical guiding system
ing on floor conditions

ited risk of collisions with installed
ents during transport operation ->
advantage when ma

Rail also used for on of power feed rail

unnel not entirely blocked during transport operation
mote controlled operation easily feasible

uld be configured to operate on slopes

in transport several cryo-modules at once

transport all kind of equipment

= Disadvantages

= Integration issue — may conflict with waveguides or
other overhead installations?

= [ateral transfer solution to be assessed i.e. transfer table.
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ER CRANE UNIT
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nel almost entirely blocked during transport
operation

= Collisions possible - no optical guiding system, no anti
collision system but more space than in LHC
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Trailer transfer table unit

. i | Ingo Rithl, CERN/EN-HE = LCWS 27
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ler / transfer table unit

for longitudinal transport and

uires clearance only or the outriggers

vantages

lire very exact positioning since the jacks can
ompensate for a very slight misalignment

= Collisions possible - no optical guiding system, no anti
~ collision system but more space than in LHC
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ly compensate for a very slight misalignment
difficult to install overhead

gineering tolerances more problematic

. Longltudmal forces, vibrations, oscillations etc.?

- = LHC incident scenario?

Ingo Riihl, CERN/EN-HE = LCWS 27 March 2010
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Scussion - Buggies

sarance below cryo-modules allows the use of
port and transter vehicle such as the LHC

e LHC buggies were designed for slope of 8% but did
erheat after intensive use on slopes

transfer using buggies is carried out by rotating the

2]s through 90 degrees . The space between ends of LHC
m magnets when being installed is approx 7cm -
ritudinal alignment relied on the operators’ skill and

e space between the ends of ILC cryo-modules is approx
2c¢m — this would lead to risk of damage using buggy —type
solution relying on operator skill for large numbers (16()}701;
modules unless some automated alignment is provided.

= The LHC buggies were used for transporting warm magnets
— less delicate than cryo-modules.
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CONCLUSION

derground transport and handling
e advantages but also disadvantages.

sions and characteristics of the cryo-
d > equipment seems to be the

HC buggies are 560mm hlgh for ILC the 860mm

ance underneath cryo-modules will allow incorporation
1dles, load suspension, additional cooling and precise
ning tables to allow accurate longitudinal (and
vertical?) alignment during lateral transfer onto jacks.

A suspended monorail train system offers the safest and
fastest transport solution but may create important
integration problems.
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NOTES ON SLOPES

ic vehicles

with unbraked trailers)

m Effect of 2% slope is to double traction force
needed compared with horizontal surface.
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MAFI Specification "Eidechse" EFZ 302 AC PR

Transport-Systeme GmbH

( Layout plan for industrial trucks
acc. to VDI 2198
Tractors

Manufacturer (Abbrevialion) MAFI

Type (Manufaturer' s designation) EFZ 302 AC

Drive Electric

Operalion from driver's seal

Load capacity x
Nominal raclive force 4000
Wheel base 1365

Characteristics

Dead weight (incl. battery) 2500
Axde load with load at fronbat rear -

Axle load without load at front/at rear 1000 / 1500
Tyres Air

Weights

Tyre size, front 6.00-9

Tyre size, rear 6.00-9

Wheels numbers at frontrear (x =
powered)

Wheel lrack, at front 888
Wheel track, at rear 888
Height with cabin
Seat height (SIP as per ISO 5353) (] pesenca saumsip ojqrvsruieg
Coupling height 330 ? g

Platform level without load =
Length of loading platform 2
Projecting length 550
Width of loading platform -
Overall length 2360
Overall width 1060
Road clearance (with nominal load) 150

212x

Wheels, Chassis

Cabin (option)

..3500 m

Basic dimensions

Turning radius 2690

I
I
P
I
!
I

Smallest distance between the centers of
rotation

Driving speed withiwithout load ca. 10 /20
Traclion force withiwithout load - [ 4400
Max. iraction force with/withoul load -/ 15000
Gradability withwithout load Z -1 27
Maximun gradability withwithaul load -156
Senice brake hydraulic

1005

EFZ 302 AAC

Output data

Tractive force [N] *

Drive molor, power culput S2, B0 min 156

A_en [06.11.2003]

Battery acc. lo DIN 43536 A 5Pz8

Battery vollage, nominal capacity 80/400L
Batlery weight 1049

'099_0001

rivihg speed

\

—— e o — L =

Energy ¢ i =
Type of drive control AC Inverler

Trailer mass in kg

Sound level, driver's ear

o o

[upumy] peads Bujaug

li
1]

I
-
§ ¥ o

20 +——

Trailer coupling, kind/lype DIN three-stage

drives on an ascending gradient of ..........
The permissible distance covered per hour is

A tractor with a trailing load of ...................
The speed to be obtained is .

Example:

ENASPEZ_EIDM31

( Others E-motor

[%] uaipesB Bugpux;ssv
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Driving performance diagrams

EFZ 302 AAC

Distance covere

Driving speed [km/h]
Parmissible distance covered [m]

Ascending gradient [%]

|
Trailer mass in kg 1000 2000

Example:

A tractor with a trailing load of .......ccc..ccccvnieciienn... 6000 kg
drives on an ascending gradient of

The speed to be obtained is

The permissible distance covered per hour is

N

(uondo) uigen
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S

2

~

/
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on effect of slope

2 a tractor with a nominal towing
es can be used on a 7% slope
iler a maximum of 3500m in
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RS p experience at CERN

C warm magnet installation:

C Difficult to find supplier willing to do this.
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slope general comments

oans can use standard vehicles

' steeper slopes will mean that it becomes more

It to use standard equipment —this will have

and reliability implications.

=@ In any case equipment for installing cryo-modules
will be specially designed and built - but what
about other equipment?
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YOU!

Any questions?
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