


 
MROI Unit Telescopes 

Doc.:  
Issue:  
Date:  
Page: 

MRO-ICD-AMO-0000-022 
5 
Oct 10, 2009 
2 

 

Ce document appartient à AMOS; il ne peut être copié et diffusé sans autorisation. 

 

DISTRIBUTION LIST 

Name Company Quantity 

Archives AMOS 1 copy  

O. Pirnay  AMOS 1 copy  

Eric Bakker New Mexico Tech 1 soft copy 
(PDF+Word) 

 

CHANGE RECORD 

ISSUE DATE NB OF 
PAGES 

MODIFIED PAGES REMARKS 

1 26 Nov 2007 23  Initial issue 
2 13 Dec 2007 23  Update acc. to MRO 

Comments 
3 March 12, 2008 23 §5 add milestone and reference 

to procedure. 
§11 add reference to procedure 
§14. definition of the cable 
routing trough cable wrap; 
MRO to proposed hardware.  
§15. add reference to drawing 
and procedure. 
§16. MCS rack 3U → 5U and 
add the M2 hexapod controller 
rack (4U). 

PDR update 

5 Oct 10, 2009 33 All Update acc. to Final 
Design 

     
     
     

 



 
MROI Unit Telescopes 

Doc.:  
Issue:  
Date:  
Page: 

MRO-ICD-AMO-0000-022 
5 
Oct 10, 2009 
3 

 

Ce document appartient à AMOS; il ne peut être copié et diffusé sans autorisation. 

 

TABLE OF CONTENTS 
1. SCOPE ......................................................................................................................................................................4 

2. APPLICABLE DOCUMENTS ...............................................................................................................................4 

3. REFERENCE DOCUMENTS ................................................................................................................................5 

4. ACRONYMS ............................................................................................................................................................6 

5. TELESCOPE-ARRAY INTERFACE....................................................................................................................7 

6. TELESCOPE-PIER INTERFACE.........................................................................................................................8 

7. TELESCOPE ALLOCATED VOLUME & MASS ..............................................................................................9 

8. TELESCOPE-ENCLOSURE INTERFACE .......................................................................................................10 

9. TELESCOPE-TRANSPORTER INTERFACE..................................................................................................11 

10. NASMYTH TABLE INTERFACE..................................................................................................................12 

11. PRIMARY MIRROR-CELL INTERFACE ...................................................................................................13 

12. SECONDARY MIRROR-CELL INTERFACE .............................................................................................14 

13. TERTIARY MIRROR-CELL INTERFACE .................................................................................................15 

14. WAS – WIDE FIELD TELESCOPE INTERFACE ......................................................................................16 

15. M1 HANDLING TOOL INTERFACE WITH THE ENCLOSURE ............................................................17 

16. MAIN CABINETS INTERFACE ....................................................................................................................18 

17. ELECTRICAL INTERFACES........................................................................................................................21 

18. SOFTWARE INTERFACES ...........................................................................................................................22 

19. LIQUID COOLING INTERFACE..................................................................................................................23 

20. WIRE WAYS.....................................................................................................................................................24 

21. OPTICAL FIBERS ...........................................................................................................................................26 

22. GPS ANTENNA ................................................................................................................................................27 



 
MROI Unit Telescopes 

Doc.:  
Issue:  
Date:  
Page: 

MRO-ICD-AMO-0000-022 
5 
Oct 10, 2009 
4 

 

Ce document appartient à AMOS; il ne peut être copié et diffusé sans autorisation. 

 

1. SCOPE 

As a master document, this document defines the interfaces between the unit telescope and any 
other system of the MRO Interferometer. Whenever it is necessary, the detailed definition of the 
interface is specified in an applicable sub-document. The configuration control of the full set of 
document is managed through the CIDL (configuration control data list). The collection of 
interfaces is presented by product item. 
 
For the optical point of view, the image of the star seen through the UT is not described in the ICD. 
The compliance with the requirement specification determines the characteristic of the optical 
interface. 

2. APPLICABLE DOCUMENTS 

[AD1] Technical Requirements: Unit Telescopes for the MRO Interferometer (Document no. INT-
403-TSP-0003, 27th October 2006 –Requirements document); 

[AD2] Appendix to the Technical requirements: Unit Telescope for the MRO Interferometer 
(Document no. INT-403-TSP-0004 rev 0.2);  

[AD3] Statement of Work: Unit Telescopes for the MRO Interferometer (Document no. INT-403-
CON-0010, July 10th 2007 – This document) ; 

[AD4] Requirements for the Unit Telescope Optics for the MRO Interferometer (Document 
no.INT-403-TSP-0002, 8th September, 2006–Optics requirements document) ; 

INTERFACE DOCUMENTS 

[AD5] INT-405-SKT-0001  Pier location for Beam Relay and Cans 

[AD6] MRO-TRE-AMO-8000-005   Pier Interface Design Report 

[AD7] MRO-PLA-AMO-0000-023   Telescope relocation plan 

[AD8] MRO-PLA-AMO-1000-024 Primary mirror AIV plan 

[AD9] MRO-ICD-AMO-6000-025  Unit Telescope Electrical ICD 

[AD10] MRO-TRE-OSL-6100-004 The UTCS Software Design Description 

[AD11] MRO-TRE-OSL-6100-007 The UTCS to ICS Interface 

[AD12] MRO-TRE-OSL-6100-010 The UTCS to FTTA Interface 
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[AD13] MRO-TRE-OSL-6100-011 The UTCS to Weather Server Interface 

 

Drawings: 

[AD14] MRO-DWG-AMO-0000-091  Telescope envelope dimensions 

[AD15] MRO-DWG-AMO-0000-092   Telescope-Transporter interface 

[AD16] MRO-DWG-AMO-0000-093   Telescope envelope for relocation and maintenance  

[AD17] MRO-DWG-AMO-1100-000   M1 Assembly 

[AD18] MRO-DWG-AMO-1100-001    M1 Cell Interface 

[AD19] MRO-DWG-AMO-2210-000   M2 Unit Assembly 

[AD20] MRO-DWG-AMO-2210-001    M2 Cell Interface 

[AD21] MRO-DWG-AMO-2310-000   M3 Unit Assembly 

[AD22] MRO-DWG-AMO-2310-001    M3 Cell Interface 

[AD23] MRO-DWG-AMO-4400-091     Nasmyth Table Interface 

[AD24] MRO-DWG-AMO-5000-091   Telescope-wire ways interface 

[AD25] MRO-DWG-AMO-8000-001   Pier Interface 

[AD26] MRO-DWG-AMO-9250-000   M1 Unit Integration 

[AD27] MRO-DWG-AMO-9250-091   Interface for the M1 Unit Integration 

[AD28] INT-403-SKT-0100 rev0.8 Optical Table Space (NMT document) 

3. REFERENCE DOCUMENTS 

[RD1] MRO-PLA-AMO-0000-023 Telescope relocation plan 

[RD2] MRO-TRE-AMO-0000-030 System Analysis Report 

[RD3] MRO-PRO-AMO-1000-034 Primary Mirror Integration Procedure 

[RD4] MRO-TRE-AMO-0000-050 Pier Alignment Procedure 

[RD5] MRO-TRE-AMO-0000-071 Final Design Report 
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[RD6] MRO-PRO-AMO-2200-084 M2 Gluing Procedure 

[RD7] MRO-PRO-AMO-2300-085 M3 Gluing Procedure 

[RD8] Bc637PCI-V2 Time and Frequency Processor User’s Guide, Symmetricom, 
098-00007-000 

4. ACRONYMS 

AIV Assembly Integration and Verification 
API Application Programming Interface 
CIDL Configuration Item Data List 
CRE Change Request 
FE Finite Element 
FOR Field of Regard 
FTTA fast Tip-Tilt Actuator 
ICD Interface Control Document 
I/F Interface 
MCS Mount Control System 
OPL Optical Path Length 
PLC Programmable Logical Controller 
PDU Power Distribution Unit 
RFW Request For Waiver 
SOW Statement of Work 
TBC To Be Confirmed 
TBD To Be Defined 
UT Unit Telescope 
UTCS Unit Telescope Control System 
WFS WaveFront Sensor 
wrt with respect to 
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5. TELESCOPE-ARRAY INTERFACE 

Product item : 

8000 

Description: 

The telescope positioning in the array is defined by the location of the nominal pivot point and 
orientation of the nominal center line. 
 
Note that the positioning accuracy is given by the station alignment (see [RD4]). 

Applicable documents: 

INT-405-SKT-0001  Pier location for Beam Relay and Cans 

Interface definition: 

- Nominal array geometrical definition 
- Grade level definition: 1600 mm below the nominal output beam level 
- Reference monuments installed by MRO will define the axis of each arm of the array: 

monument accuracy of positioning over the array: ± 2 mm. Quantity and location of the 
monuments TBD by MRO. The minimum distance between two monuments is 30 m. 

 

Central Monument 

Intermediate 
 Monument 

Outer 
 Monument

Unit Telescope 
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6. TELESCOPE-PIER INTERFACE 

Product item : 

8000 

Description: 

Mechanical interface between the unit telescope and the piers. 

Applicable documents: 

MRO-TRE-AMO-8000-005  Pier Interface Design Report 
MRO-DWG-AMO-8000-001  Pier Interface 

Interface definition: 

- Fixation definition 
- Geometrical definition incl. dimensional and geometrical tolerances 
- Footprint to the ground  
- Loads applied to the interface 
- Requirement of dimensional stability of the interface  
- Mechanical insulation requirement from the enclosure foundation 
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7. TELESCOPE ALLOCATED VOLUME & MASS 

Product item : 

0000 

Description: 

Definition of the maximum volume occupied by the telescope. This interface is geometrical. 

Applicable documents: 

MRO-DWG-AMO-0000-091  Telescope envelope dimensions 
MRO-DWG-AMO-0000-093   Telescope envelope for relocation and maintenance  

Interface definition: 

- In operation configuration, any equipment that is not part of the telescope shall stand 
outside the “telescope envelope dimension”  

- In relocation mode, any equipment that is not part of the telescope shall stand outside the 
“telescope envelope in relocation mode”  

- The envelope volume for the primary cell removal through the enclosure is also defined 
in [AD16] 

- Telescope mass characteristics: 
 Mass : 15500 kg 
 Center of gravity :  (X ;Y ;Z) = (100 ; 0 ; -540) mm  

Origin = pivot point, Z vertical upward, X on output beam towards the Nasmyth table  
 Inertia : IX-X = 1.95E+4  kgm² ; IY-Y = 4.15E+4 kgm² ; IY-Y = 3.80E+4 kgm² 
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8. TELESCOPE-ENCLOSURE INTERFACE 

Product item : 

0000 

Description: 

Definition of the mechanical interface between the UT structure and the enclosure in relocation 
configuration. 

Applicable documents: 

MRO-DWG-AMO-0000-092   Telescope-Transporter interface 

Interface definition: 

This interface includes: 
- Fixation definition: each flange is equipped with one central pin bore Ø30 mm to take the 

force parallel to the flange and six M20 threaded holes to take the reaction normal to the 
flange and the torque reaction.  The structure behind the interface plates (8 places) are 
designed to bear the force induced by the loads mentioned below. The MRO-owned 
fixation devices attached to the fixation plates will be designed in the way that the six M20 
threaded holes and the central pin bore Ø30 mm of each interface plate are not 
overstressed. 

- Geometrical definition incl. dimensional and geometrical tolerances. The MRO owned 
structure/mechanisms connected to the interface shall lie outside the telescope envelope as 
defined in Telescope allocated volume definition (see §7). 

- Maximum allowable loads that can be applied to the telescope –INPUT LOAD- (static and 
dynamic that originate from relocation process). The loads induce reaction to the interface 
with the enclosure. 

• Telescope self-weight 
  
• Quasi-static load applied to the interface flange (f<0.1 Hz): 

0.3g horizontal and 0.1g vertical  
 
• Dynamic load applied to the interface flange (0.1 to 100 Hz): 

Defined as the acceleration PSD. 

Hz / mg 45  RMS in horizontal direction 

Hz / mg 001  RMS in vertical direction 
 
The relocation plan is provided in [RD1]. 
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9. TELESCOPE-TRANSPORTER INTERFACE 

Product item : 

0000 

Description: 

Definition of the mechanical interface between the UT structure and the transporter in relocation 
configuration. 

Applicable documents: 

MRO-DWG-AMO-0000-092   Telescope-Transporter interface 

Interface definition: 

 
This interface includes: 

- Fixation definition: the same interface can be used for either the enclosure or the 
transporter. See §8. 

- Geometrical definition incl. dimensional and geometrical tolerances. The MRO owned 
structure/mechanisms connected to the interface shall stand outside the telescope envelope 
as defined in Telescope allocated volume definition (see §7). 

- Maximum allowable loads that can be applied to the telescope –INPUT LOAD- (static and 
dynamic). See §8. 

 
The relocation plan is provided in [RD1]. 
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10. NASMYTH TABLE INTERFACE 

Product item : 

4300 

Description: 

Definition of the mechanical and thermal interface between the Nasmyth table and the MRO owned 
components. This interface covers the operational and relocation configurations.   

Applicable documents: 

MRO-DWG-AMO-4400-091     Nasmyth Table Interface 
MRO-DWG-AMO-0000-091  Telescope envelope dimensions 
INT-403-SKT-0100 rev0.8 Optical Table Space (NMT document) 

Interface definition: 

 
This interface includes: 

- Pattern of threaded holes definition 
- Geometrical definition incl. dimensional and geometrical tolerances 
- Stainless steel upper face  
- Mass distribution on the table: see [AD28] / total < 145 kg 
- Table weight: 230 kg (table without supporting structure) 

 
The thermal load shall be limited and the surface temperature requirements are assumed to be 
applicable to the Nasmyth table components. The power dissipation of the components installed on 
the Nasmyth table are outside the allocated budgets defined in §2.10 of [AD1]. 
 
If necessary, a MRO owned insulating cover shall be implemented with some impact on the 
mechanical interface. In any case, the cover shall be out of the allocated volume as defined 
in [AD14]. 
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11. PRIMARY MIRROR-CELL INTERFACE 

 

Product item : 

1000 

Description: 

Definition of the mechanical interface between the mirror and its support. 

Applicable documents: 

MRO-DWG-AMO-1100-000   M1 Assembly 
MRO-DWG-AMO-1100-001    M1 Cell Interface 

Interface definition: 

Requirement specification for the connection of the mirror to the support and for the alignment of 
the mirror in the telescope.  
 
This interface includes: 

- Geometrical definition incl. dimensional and geometrical tolerances of the mirror wrt the 
optical surface. Note that most of the tolerances are required for the alignment but not for 
the support performance 

- Choice of glue and gluing procedure to be agreed 
- Procedure for integration and gluing the pads and blade support with the supplied gluing 

tooling 
- Pads and blade position (18 axial pads, one or two radial pads and one central blade) 
- 3 pads position for accurate positioning.   

 
The primary unit integration procedure is provided in [RD3]. 
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12. SECONDARY MIRROR-CELL INTERFACE 

Product item : 

2200 

Description: 

Definition of the mechanical interface between the mirror and its support. 

Applicable documents: 

MRO-DWG-AMO-2210-000   M2 Unit Assembly 
MRO-DWG-AMO-2210-001    M2 Cell Interface 

Interface definition: 

 
Requirement specification for the connection of the mirror to the support and for the alignment of 
the mirror wrt the cell interface. Note that these specifications shall be agreed with the mirror 
manufacturer. 
 
This interface includes: 

- Geometrical definition incl. dimensional and geometrical tolerances of the mirror wrt the 
optical surface. Note that most of the tolerances are required for the alignment but not for 
the support performance 

- Choice of glue and gluing procedure to be agreed 
- Procedure for integration and gluing the flexure with the supplied gluing tooling 
- Flexure position 
- Overall dimensions of the M2 Support  
- Geometrical definition incl. dimensional and geometrical tolerances of the interface of the 

M2 support with the M2 mechanism  
 
The secondary unit integration procedure is provided in [RD6]. 
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13. TERTIARY MIRROR-CELL INTERFACE 

Product item : 

2300 

Description: 

Definition of the mechanical interface between the mirror and its support. 

Applicable documents: 

MRO-DWG-AMO-2310-000   M3 Unit Assembly 
MRO-DWG-AMO-2310-001    M3 Cell Interface 

Interface definition: 

Requirement specification for the connection of the mirror to the support and for the alignment of 
the mirror wrt the cell interface. Note that these specifications shall be agreed with the mirror 
manufacturer. 
 
This interface includes: 

- Geometrical definition incl. dimensional and geometrical tolerances of the mirror wrt the 
optical surface. Note that most of the tolerances are required for the alignment but not for 
the support performance 

- Choice of glue and gluing procedure to be agreed 
- Procedure for integration and gluing the flexure with the supplied gluing tooling 
- Flexure position 
- Overall dimensions of the M3 Support  
- Geometrical definition incl. dimensional and geometrical tolerances of the interface of the 

M3 support with the M3 mechanism 
 
The tertiary unit integration procedure is provided in [RD7]. 
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14. WAS – WIDE FIELD TELESCOPE INTERFACE 

Product item : 

2400 

Description: 

Definition of the mechanical, thermal and optical interface between the telescope and the MRO 
owned CCD installed at the focal plane of the wide field telescope (WAS). 

Applicable documents: 

N/A 

Interface definition: 

 
The WAS will be mounted on the wide field acquisition telescope. A standard mounting interface 
will be available at the focal plane of the telescope.  
 
This interface includes: 

- Type of interface: C-mount (adjustable back focus on camera) 
- Type of Camera: Prosilica model GC-650 gigabit camera  
- Cables:  

1. Gigabit Ethernet cable cat 5e (Ø 6 mm) 
2. WAS power cable (Ø 5 mm) 
3. Heater cable (Ø 5 mm) 
4. Temperature sensor power cable (Ø 5 mm) 
5. Temperature sensor data (Ø 5 mm) 
 

The cables are routed on the telescope from the WAS to the fork connection box (west side) 
and then inside the telescope cable way. From the cable way interface (see section 20),  8 m of 
cable are foreseen to connect to the WAS cables inside MRO-owned cabinet.  

 
The thermal load shall be limited and the surface temperature requirements are assumed to be 
applicable to the WAS. The power dissipation of the WAS is outside the allocated budgets defined 
in §2.10 of [AD1]. No liquid cooling of the camera foreseen by MRO. 
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15. M1 HANDLING TOOL INTERFACE WITH THE ENCLOSURE 

Product item : 

9200 

Description: 

Definition of the mechanical interface between the M1 unit handling tool and the enclosure. 

Applicable documents: 

MRO-DWG-AMO-0000-093   Telescope envelope for relocation and maintenance 
MRO-DWG-AMO-9250-000   M1 Unit Integration 
MRO-DWG-AMO-9250-091   Interface for the M1 Unit Integration 

Interface definition: 

When the M1 cell is removed from the telescope for maintenance (coating), the cell shall be moved 
horizontally out of the telescope, through the enclosure. A handling tool to be connected to the 
enclosure and the telescope fork is foreseen for that purpose. The procedure for integration/removal 
of the M1 unit is the telescope is provided in [RD3]. 
 
This interface includes: 

- Rails fixations definition  
- Geometrical definition incl. dimensional and geometrical tolerances 
- Load applied to the fixation: 850 kg max, vertically 
- Clearance for passing the cell through the enclosure 
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16. MAIN CABINETS INTERFACE 

Product item : 

5000 

Description: 

Definition of the mechanical and thermal interface requirements for the equipments to install inside 
the main electrical cabinet. 

Applicable documents: 

Q4 cabinet layout provided here after (ref. AMOS-2000-29-15) 

Interface definition: 

The electrical and electronic equipments are installed in two MRO owned Cabinets Q4 and Q5 as 
presented in the table here below. The heat generated inside the cabinet is evacuated by means of 
the MRO cooling system. The allowable temperature inside the cabinets: +5°C to 35°C, not 
condensing (HR ≤ 95%). 
 
Q4 cabinet:  

− Rittal ref. 8685.500  
− Size: 600*500*1800 mm³ 
− One full width access door located at the front side 
− AMOS Components installed on a AMOS owned mounting plate Rittal ref. 270998 
− Reserved area on the mounting plate for MRO owned equipment: 160x420 mm² (see Q4 

cabinet layout here after) 
− AMOS components power dissipation inside the cabinet: 790W  

 
 
Q5 cabinet:  

− Rittal ref. 7821.302 
− Size: 600*600*1200 mm³ 
− Full width access door on front and back side 
− 19U rack mounted equipment 
− AMOS components power dissipation inside the cabinet: 482W 
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List of equipment and location: 
 

Item Description Loc. Dimensions 
(Width*High*Depth) 

Mass 
([kg]) 

010QS1 Network switchable Power 
Distribution Unit 

19 ” * 1U (1.75 ”) * 9.5 ” 19 lbs 
(8.6 kg) 

090A0 UTCS PC (including GPS card) 19” * 2 U * 460 mm³ 15 kg 
210A1 M2 hexapod controller 19 “rack 

450*180*460 mm³ 
11 kg 

220A1 M2 FTTA controller 19 ” rack 
450*132*342 mm³ 

10 kg 

093U1 TTL/RS422 Converter 
(Time synchronization signal) 

Q5 

80 * 80 * 60 mm³ 0.5 kg 

091A0 MCS Controller (UMAC) 
095A0 PLC 
410A1 
410A2 

Outer axis drives (2) 

 Circuit breakers and accessories

Q4 

Assembled on the 
mounting plate Rittal 
reference 270998. 

Mounting plate: 17kg
Drives:2*5.5=11kg 
Others: 5 kg 
Total: 33 kg 
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17. ELECTRICAL INTERFACES 

Product item : 

6000 

Description: 

Definition of the electrical interface between the telescope and the overall system. 

Applicable documents: 

MRO-ICD-AMO-6000-025  Unit Telescope Electrical ICD 

Interface definition: 

The electrical hardware interface can be divided in five types: 
 
1. The non-UPS power consumption is less then 7 A @ 208 V line-line, three-phase (+ neutral + 

protective earth) AC. The interface point will be a terminal block located in the main cabinet. 
The actual calculated current value is 6.7 A. 

2. The UPS power consumption is less then 12 A @ 110 V phase-neutral, one phase (+ neutral + 
protective earth) AC. The interface point will be a terminal block located in the main cabinet. 
The actual calculated current value is 11.6 A. 

3. Emergency stop signal: From the discussion during the PDR meeting, we have developed the 
interface described on the electrical drawing given in [AD9]. The three main components of the 
UT safety line are: the control room (MRO side), the enclosure safety line (MRO side) and the 
telescope safety line itself (AMOS side). Each emergency stop button will stop motion of both 
the enclosure and the telescope. The rearm can be activated either remotely from a location 
selected by MRO (i.e. the  control room) either locally from the telescope Local Command Box. 

4. FTTA signals: analog +/- 10 V signal. The controller will be placed in the Q5 Cabinet. Interface 
connectors are the ones available on the controller itself. Corresponding data from the PI user 
manual are also attached to the document. 

 
   Input & Output signal scale factor: 24.5 µrad / volt 
 
5. Network. The network switch is provided by MRO. The interface are the 8 cables coming from 

the switch and entering into the Cabinets. 
6. GPS card signals are input into a conversion box. One output connector is dedicated to AMOS 

while the other one is dedicated to MRO and serves as interface point. More details concerning 
the time card specifications are provided in [RD8]. 

 
Note:  the hazard resulting from lightning strikes is not considered in the proposed wired 
configuration and shall be handled by MRO. 
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18. SOFTWARE INTERFACES 

Product item : 

6100 
 

Description: 

Definition of the direct interface between the UTCS and the ICS.  

Applicable documents: 

MRO-TRE-OSL-6100-007 The UTCS to ICS Interface 
MRO-TRE-OSL-6100-010 The UTCS to FTTA Interface 
MRO-TRE-OSL-6100-011 The UTCS to Weather Server Interface 

Interface definition: 

The definition of the interface includes: 
 

- Communication protocol definition 
- Set of commands,  
- Set monitoring and error message 
- Logging features 
- Simultaneous connection  
- UTCS to FTTA Interface 
- The UTCS to Weather Server Interface 
- Time system: UTCS acts as a pseudo master (Stratum 1) time server using the NTP 

protocol. More detail are given in [AD10]. 
 
 
 
The non-direct interface concerns the remote reboot of the UTCS. This will be managed trough the 
Pulizzi network switchable power distribution unit (PDU).  TCS, UMAC and PLC will be powered 
through this PDU so that it will be possible to reboot them by switching off and on this line. 
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19. LIQUID COOLING INTERFACE 

Product item : 

5100 

Description: 

Definition of the thermal and mechanical interface between the telescope cooling system and the 
MRO owned chilled water supply lines. 

Applicable documents: 

[AD24] MRO-DWG-AMO-5000-091   Telescope-wire ways interface 

Interface definition: 

In order to meet thermal requirements (surface temperature and power consumption), it is necessary 
to cool down some equipment that dissipates power.  The concerned devices are the altitude (inner 
and outer) motors and the gimbal cabinets (power cabinet and control cabinet) which are located on 
the gimbal structure. Two independent liquid cooling circuits are used for that purpose.  
 
Common specifications: 

− Type of coolant: Water + 50% Vol. monoethylene glycol 
− Inlet Pressure: 4.5±0.5 bar 
− Fluid connection 

Placed in the North-West (-X/+Y) wire way of the telescope as defined in [AD24]   
AMOS side: quick coupling two way self-locking connectors Staubli RMI 9 

     MRO side:  flexible rubber hose, 12 mm inside diameter 
− Coolant temperature always set above the dew point 

 
Loop 1   Main Motors Cooling  

− Night time operation only (not fed during daytime) 
− Temperature range: -20°C to +13°C 
− Temperature set point: Tambient – 2°C and above the due point 
− Liquid flowrate: 6 l/min 
− Pressure drop: 1.5 bar 

 Loop 2   Gimbal Cabinets & WFS Cooling  
− Continuously in operation (daytime/nightime) 
− Temperature range: +1°C to +13°C 
− Temperature set point: Tambient – 2°C and above the due point 
− Liquid flowrate: 3.6 l/min 
− Pressure drop: 1.5 bar 
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20. WIRE WAYS 

Product item : 

5000 

Description: 

Definition of the location and size of the wire ways that are connecting the telescope to the MRO 
owned electrical cabinets. 

Applicable documents: 

MRO-DWG-AMO-5000-091   Telescope-wire ways interface 

Interface definition: 

The wire ways provide space for both AMOS and MRO owned cables and pipes.  
 

This interface includes (for AMOS owned hardware only) 
- Number per type of cable / hosepipes 
- Outside diameter of cables / hosepipes 
- Static bending radius  

 

Cable type Qty 
Outside 
diameter 

[mm] 

Static 
bending 
radius 
[mm] 

Wire Way Remarks 

Outer axis motor cable 2 15 200 South-West  
Outer axis resolver cable 2 7 150 South-West  
Outer axis encoder cable 4 8 150 South-West  
Outer axis temperature 
sensor cable 

2 5 100 South-West  

Outer axis brake valve 
command 

2 5 100 South-West  

3-way valves 2 12.5 200 South-West Spare 
Ethernet cable for service 
plug 

1 6 150 South-West  

Digital signals cable 3 10 150 South-West  
Liquid cooling hose 4 35 240 North-West Incl. insulation foam 

(thickness 8 mm)  
Protective earth 1 6 80 South-West  
Power supplies 3 12 150 South-West Main, Pulizzi, 

Hydraulic group 
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Cable type Qty 
Outside 
diameter 

[mm] 

Static 
bending 
radius 
[mm] 

Wire Way Remarks 

Macro Bus Optical fiber 1 9 150 South-West Optical fiber 
PLC field bus 2 6 150 South-West  
M2 Hexapod signal 1 8 100 South-West  
M2 Hexapod power 2 8 150 South-West  
M2 FTTA 4 10 150 South-West  
Hydraulic group t° sensor 1 5 100 South-West  
WFS CCD signal cable 1 9 150 South-West Optical fiber 
WAS Ethernet cable 1 6 80 South-West MRO Owned cable 
WAS power cable  1 5 80 South-West MRO Owned cable 
WAS Heater 1 5 80 South-West MRO Owned cable 
WAS Temp. sensor power  1 5 80 South-West MRO Owned cable 
WAS Temp. sensor data 1 5 80 South-West MRO Owned cable 
 
Note that the AMOS-owned cables and hosepipes will be equipped with connectors. It is therefore 
necessary to design the wire ways so that it is possible to route the cable without dismounting any 
connector. 
 
Note also that there are four optical fibers in wire ways. So, they are to be designed accordingly. 
 
Cables length: 
 

• From wire way interface to the bottom of the Q4 electrical cabinet: 
5600 mm without spare length 

 
• From wire way interface to the bottom of the Q5 electrical cabinet: 

9500 mm without spare length 
 

• From the bottom of the Q4 electrical cabinet to the bottom of the Q5 electrical cabinet: 
3900 mm without spare length 

 
WAS cables are let un-terminated at both sides. There are 9 m from Fork Connection Box. On the 
other side, there are routed up to the center piece, -X side. 
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21. OPTICAL FIBERS 

Product item : 

6000 

Description: 

Definition of the type, quantity and location of connection for optical fibers necessary for the 
communication and data transfer between the WFS and the WFS computer. 

Applicable documents: 

None 

Interface definition: 

Each UT will be equipped with an optical fiber connection from the telescope (nearby the Nasmyth  
table) to the electrical cabinet Q4, in the case the WFS is installed on the unit telescope. 
 
At the level of the electrical cabinet Q4, it shall be possible to connect the pair of optical fibers to 
other fibers routed toward the control room. Each pier is equipped with fibers dedicated to the WFS. 
 
Type of coupling: LC-Duplex 
 
Type of fiber: multi mode 
 
Number of fiber connection per pier: 1 pair  + 1 redundant recommended 
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22. GPS ANTENNA 

 

Product item : 

6000 

Description: 

Definition of the mechanical interface and requirements for the installation of the GPS antenna 
externally, attached to the enclosure.  

Applicable documents: 

N/A 

Interface definition: 

Each UT will be equipped with a GPS time receiver is a Symmetricom  type bc 637 PCI situated 
inside the UTCS computer. The antenna will be installed on the enclosure according to the GPS 
antenna manufacturer prescription. 
Extract from  
Bc637PCI-V2 Time and Frequency Processor User’s Guide, Symmetricom, 098-00007-000 : 
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Symmetricom  type bc 637 PCI User guide (extract): 
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Symmetricom  type bc 637 PCI User guide (extract): 
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Symmetricom  type bc 637 PCI User guide (extract): 

 



 
MROI Unit Telescopes 

Doc.:  
Issue:  
Date:  
Page: 

MRO-ICD-AMO-0000-022 
5 
Oct 10, 2009 
31 

 

Ce document appartient à AMOS; il ne peut être copié et diffusé sans autorisation. 

 

 
Symmetricom  type bc 637 PCI User guide (extract): 
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Symmetricom  type bc 637 PCI User guide (extract): 
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Symmetricom  type bc 637 PCI User guide (extract): 

 


