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Agenda

e What is DS?
e Where are we?

e Where are we going?

e SUMMary




What is Dish Structure?

e Pedestal

e Feed Indexer

e Control System

Wy

SA—MPI Demonstrator under the beautiful Karoo sky.
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Looking up at Azimuth Cable
Handler in the upper part of
the pedestal.

Pedestal

Azimuth bearing

Azimuth stow lock

Ladder

Azimuth cable wrap

Upper pedestal section

Platform

Azimuth encoder unit
Middle pedestal sectior

Ladder
Ladder

Warning horn
& safetylight

Ambienttemperatures

L)
5 5 5 ) ) 0 e e

Drive cabinet
EMISC

Lower pedestal section

Pedestal power distribution

Pedestal door

o1 pey .vwuu-z--....l-:mgn-l!gsz

Ladder

PSC powerdistribution

Foundation cable entry

Figure 11: Pedestal Overview
LH: Test Equipment in the EMISC during Thermal & Ventilation QTP.
RH: SKA-MPI Drive Cabinet.
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Turnhead

e Turnhead rests on Azimuth

Lightningstrap

Bearing and supports the:

Elevation cablewrap

Elevationbearing

e Azimuth Actuators
® ElevatiOn AXiS and ACtuatOr Turnhead seen from the front. -

e Elevating Assembly

e Turnhead stiffness
optimised using topology _
O pti m i Sa ti O n Elevationactuator

Azimuth actuator

Maintenance struts

Turnhead seen from the rear.
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Elevating Assembly

e Back up Structure (BUS)

e Steel Ball and Strut Spaceframe
e Main Reflector (MR)

e Aluminium Panels and Ribs SN NG BRI A
e Sub Reflector (SR) CED o .2 P

e Low CTE Carbon Fibre sandwich panels o Ve AR

e SR Support Structure (SS)

e Combination Steel Ball and Carbon Fibre Strut
Spaceframe

e Feed Indexer Interface

Indexer Interface.

A

ul ,‘ pISH

- SKA-
\“Jf \I

| \

| I 2 '

Main Reflector Backup Structure
SR Support Structure in yellow and pink
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Feed Indexer

e Design has been further
optimised for SKA-001

e Structurally simplified.

O I M p rOved bea rl N g Se I eCtl O N . Feed Indexer for SKA-P | Feé Ieer: —MI

’*" $

e Improve walkways.

e Improved maintenance
access.

e Improved weather seals.

Improved Feed Indexer for SKA-001
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Control System

e Rexroth based system

e Azimuth Drive

e Dual motors for Backlash
compensation

Azimuth Drive

e Elevation Actuator

Screw cover Base

e High preload ball screw

e Single motor and gearbox to

drive nut
¢ St i ff CO n n eCti O n S tO Lower bracket Bellow Hardstops(highELangle) Upperbracket
* structure. Flevation Drive
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Analysis and Design

Finite Element
Analysis

Thermal Loads from Measurement

Computational Fluid
Dynamics

1.20e+0m—
1.28e+ 0
1.16e+03_——

Deformed
Structure

9.03e+02—
8.39e+02

6.45e+02
5.81e+0
5.16e+02
4.52e+02
3.87e+02
3.23e+02
2.58e+02
1.94e+02
1.29e+02
6.45e+01
0.00e+00

d

sailado.ad
JS1uueuAi

Physical Optics
Simulation - GRASP

bunjuiod sneis

bunuiod snejls

Controller

Multiple-axis
interpolatio:

Compensation or
feedforward algorithm

= i Position cmd valy
LT XT R
A

| A
AN

additive current
cmd value

Position loop
Kx-factor

- Position cmd value

additivePosition

cmd value
additive velocity
cmd value
Fine + Position 1 é
interpolation %@@_A loop _

&integral action
time

Velocity
loop

additive velocity
cmd value

controller setting

Pointing
Error Budget

Dynamic
Pointing

Mount

)
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Verification Demonstrators

e Three prototypes have
been built to date.

e SKA-P#1 - Ilocated at CETC in

Shijiazhuang built primarily to test CE TR
integration of the structure and n TR
alignment of the Reflector panels.

; ; . A comad TR Y:‘;v”?;)v:u

SKA-P1 in Shijiazhuang

e SKA-MPI same structure as SKA-
P#1 with OHB control system, located — ® Mee rKAT 4+
onsite in the Karoo and used to
validate the Pointing, RF performance.

o SKA-P#2 is an upgrade of SKA- ¢ fSKAa-OO|1 DESign_
P#1 with a new CETC control system — or deployment In

and will be used for performance
testing of control system. AAO . 5

SKA-MPI at SKA Mid Site
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Programme & Status

o List of the Qualification Test Procedures (QTP) performed on

the different prototypes:

Qualification Test Procedure SKA-P#1 (MPI SKA-P#2 [SKA-001

DS Control System QTP - Functional N/A QTP @ AAO0.5
DS Reflector System Alignment and Performance QTP QTP @ AAO0.5
DS EMI/RFI QTP N/A QTP @ AAO0.5
DS Optical Pointing and Servo System Performance QTP N/A QTP @ AAO0.5
DS RF Performance QTP N/A N/A QTP @ AAO0.5
DS Power Distribution QTP N/A N/A QTP @ AAO0.5
DS Lightning Protection QTP N/A N/A QTP @ AAO0.5
DS Miscellaneous Requirements QTP N/A N/A QTP @ AAO0.5
DS Ventilation and Thermal Load QTP N/A N/A QTP @ AAOQ.5

e Recently completed IDR - awaiting final panel report.

e CDR is planned for A.S.A.P.

e Evaluating risk for early procurement of Long Lead Items.
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Work Ahead

* Following the QTP’s and IDR, we are focussing on:

e Pointing
e Increase Structural Stiffness
e Improved Wind load (CFD) modelling
e Improved Thermal modelling
e Improved Dynamic modelling

e Control System Performance

e Closing out the Observations and Actions from IDR.




Stru Ctu ra I I m p rove m e nts Modal Frequencies of the Improved DS [Hz]

Elevation(°) 15 30 45 60 75 90
e Much work has been done to Torsional Mode (Azimuth) 2.77 | 2.67 | 2.60 | 2.54 | 2.51 | 2.50
increase the stiffness of '(-I‘E’I';S",i;;'i‘(')i:)a' Bending Mode | , ;3 | 2.86 | 2.88 | 2.88 | 2.86 | 2.84
Struc_:ture tO mEEt 25 HZ Transverse Bending Mode 3.42 | 3.46 | 3.48 | 3.48 | 3.47 | 3.47
requirement.
Torsional Mode Longitudinal Mode

e Major changes to Pedestal,
Turnhead and Elevating Assy.

e Further optimisation
underway for performance
under wind loads.

Modal Frequencies of the Prototype DS [HZz]

Elevation angle (°) 15 45 60

Longltu_dmal Bending Mode 1.95 | 2.09 | 2.11
(Elevation)

Torsional Mode (Azimuth) 1.99 | 2.01 | 2.02
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Control System

e Complete the performance verification on SKA-P#?2.
e Complete the actuator Detail Design and ILS.

e Complete the EMI/RFI compliance test programme
and completing any rework necessary.

e Complete the Dynamic model for SKA-001.




Summary

e We have advanced design solution.
e Just completed the IDR.

e Pointing and Control Systems is our focus.

e We are working to reaching CDR asap.




Thank you, questions?

We recognise and acknowledge the
Indigenous peoples and cultures that have
traditionally lived on the lands on which
our facilities are located.

KA i
° WWW.SKao.int



http://www.skao.int

