cherenkov
telescope
array

AIT and V “The Plan”

AIV SW MEETING - 19/20 Feb 2024 Brera (Mi)
Giuseppe Leto WP1500 SST-WT7 AIT/V

| Al UNIVERSITY OF ERSITY OF
£ (P "@"%"QHE W Durham &) irickster - @ LiverrPOOL
S NN
S = © e > D] THE UNIVERSITY.. A. o
’ NWU @ AN A\>~. A il

o
\ B4 NAGOYA UNIVERSITY

/,




AIT/AIV “The Plan”: Team

SST working
team

Coordinator Team

Management support: Julien Cailleaux, Valentina Giordano, Ricardo Zanmar
Sanchez Castelan, New INAF TD (2024/25 ...)

Mech. Structure: Carmelo Gargano

WP1500

WT7 AIT/V Team G. Leto Optics: Giorgia Sironi, Laura Proserpio

Cherenkov Camera: Richard White

AIT/V Software: Gino Tosti, Simone lovenitti, Pietro Bruno, Stefano Germani,

Ricardo Zanmar Sanchez Castelan



AIT/AIV “The Plan”: activities

. AlV Team must:
Project data:

During Design Definition phase

* Project Master Schedule e Create the AIV PLAN

* System Requirements * Procedures for Assembly/Integration/Verification m

(documents from Company/provider)

* VCDs
* Produce Verification Control Document (VCD)

= + Compliance Matrix
. * Prepare Test Plan and associated Procedures
AlV Team needs: ; « NCR list with RFD/W

During Assembly/Integration
* Acceptance, User Manuals

* Quality Plan info * Perform/follow planned Tests
* Design * Produce Verification Test Reports E-Iog will be used to
trace all AIT/V activity
All along strong synergy with: in factory/site

Quality Assurance and Systems Engineering Teams



AIT/AIV “The Plan”:

Before site activities



AIT/AIV “The Plan”: Before site activities

AlV Plan

SST-PRO-PLA-013, Ver 1, issued on 22/11/2022

Based on ASTRI-Horn and ASTRI MA T1 experience ... but:
* New provider company

* Improved Structure

» Different site/work conditions/constrains

* Improved AlV Software

AlV Plan needs to be revised continuously during Design ...

SST Programme:
Verification Plan

SST-PRO-PLA-013

Version 1a
Prepared by.
Giuseppe Leto (INAF} SST-PRO AIT/Y
L Checked by,
P //m, SST-PRO PRM
s deri (INAF) SST-STR PM
Emma febert (02-INsyj | T SST-FRCPM
Richard White (M2 ) 3 SST-CAM oM
) SST-PRO QM
SST-PRO CADM
SST-ESC




AIT/AIV “The Plan”: Before site activities

AlV Verification Control Document (VCD)

* SST-PRO-PLA-013 addendum, Ver 0, 22/11/2022

Preliminary version, just a draft (VeControlDocDesandUse)

* The spreadsheet must be prepared



AIT/AIV “The Plan”: Before site activities

Procedures and Test Plans

To be acquired/developed based on company/provider accepted documents

-Safety Provedure for M1 segments mount/dismount, ladder against cherry picker truck (ASTRI-Horn updated)



ﬂsst

AIT/AIV “The Plan”: Before ... Additional work with ALL teams

Infrastructures to be identified or set before site activities start

working areas/machines hard/soft equipments

* Warehouse and/or Assembly area?

» Office Space, Test Stands, and Test Area (Tel. Site Area)
* Vehicle Fleet (Cherry Picker/Cherry Picker Truck, Pick-up/Truck

or Truck equipped with lifting device)

Update AIV PLAN consequently

Software for Integration and Test
Communications Infrastructure (radio, wifi)

Equipment Inventory

Equipment tracking (where is what)



Esst
AIT/AIV “The Plan”: BefSitAct ... Site working team Plan

Assembly/Integration phase: working teams

Site activities will involve:
* Italian company team

* French company team

A plan must be prepared to avoid interferences among teams at work on site,
We must take into account:
* tools and resources to be shared

* team composition, ESO will assign us resources ... must avoid overcome

In addition

e SST Teams for AlV, Mech, Elec, Opt, ... will in turn be there

A coordinated shift schema/schedule to avoid interferences is mandatory



AIT/AIV “The Plan”:

Site activities




AIT/AIV “The Plan”: At the site

During Assembly/Integration

1. Try to stay on schedule

2. Perform/follow planned Tests

3. Produce Test Reports - Demonstrate the full accomplishment of objectives ... hopefully
©

Simple!



AIT/AIV “The Plan”: First AIT/V for realll

First real step will be “in Factory”



AIT/AIV “The Plan”: Factory/site AIT/V & acceptance of

Esst

SST-TEL#1-1* and SST-TEL#2-1 (if needed?)**

TCS Delivered to the

Factory

Camera EM arrives
on Factory

Incoming
Inspection

Incoming

Optics arrive on

Functional Test

Factory Inspection,

Perform Reduced

|

/ Perform Reduced
Functional Test

Mechanical Structure

QM Integration (AIT)

Telescope

ncoming
Inspection Ur_\mounted and <
(Chile) Shipped to QTAO
South Site

Structure Integration

(AIT)

/ Perform FFT and
H Reduced Performance <«—
Verification

/ Perform Reduced

\_ Functional Test

Telescope Integration
(On Factory AIT)

<

Perform FFT and Full
——» Performance Verification —>»
(AIV)

Telescope Integration
(On Site AIT)

Telescope Provisional

Acceptance

AIT in Europe (factory)
.. may be some limited
on sky test !!

AIT/V in Chile — onsite

TCS AIV Soft plays primary role

*Tel#1-1 T1 of the first tender
** Same will be done for other tender
in case the provider company changes



AIT/AIV “The Plan”: First AIT/V for realll

During/After

Factory/site AIT/V & acceptance of SST-TEL#1-1

AIT/V Plan will be verified and perfectionated



AIT/AIV “The Plan”: On site AIT/V & acceptance of SST-TELs

Esst

TCS Delivered to the
CTAO South Site

Camera arrives in
Chile

Incoming
Inspection

Optics arrive in Chile — —»4$

Mechanical
Structure arrives in
Chile

4ming

v

»wmcﬁon

Perform Full

SST-TEL# provisional

acceptance

Inspections
Integration

Full functional test and VCDs and NCR/RFDW

Telescope Integration »{ Funclional Test and —> Telescope Provisional .
(On Site AIT) Verification (AIV) Acceptance in the case, not probable, not wanted, not ...
1 o not ... of need
TCS AIV Soft plays primary role
i
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AIT/AIV “The Plan”: On site AIT/V sequence V1.a

sst

Start Teleszope AIV.

Inizio: lun 01/01/24 1D: 1

Fine: lun 01/01/24 _Dur: 1 gomo
Ris:

Install Telescope base

Inizio: mar 02/01/2410: 3

Fine: mar 02/01/24_Dur:1giomo
Ris:

Install M1 Dish
Inizio: mar 09/01/241D: 9
Fine: mar 09/01/24_Dur: 1 gomo.

Install and assemble Optical Support Stru
Inizo: mer 10/01/24i0: 10

Fine: mer 10/01/24_Dur: 1 glorno

Ris:

Connect to Power Network [CTAO of por
5/01/24 10:_15
01/2¢_Dur: 1 gomo

Install PMC/SQM Assembly.
Inido: mer 17/01/24ID: 16

Fine mer17/01/24 Dur:1 giomo
Ris:

Changes must be already be applied, other will come (Es. Pre-cabled cabinets etc ...

Install AZ fork and motors

Inizio: mer 03/01/24iD: 4

Fine: mer 03/01/2¢_Dur: 1 gormo
Ris:

Install Mount
Start mar 02/01/24D: 2
Finish ven 05/0/2:0ur. 4 giomi
Comp. (%6

Install Optical Support Structure
Stert_lun 06/01/2410. 7

Finish mer 10/01/20ur. 3 giorni
Comp: 0%

Assemble M1 Dish
Inizio: lun 08/01/2¢ 1D: &

Fine: lun 08/01/24 _Dur: 1 glomo

Rs:

Install M2 Support structure
Inizio: o 11/01/24 1D: 11

Fine:gio11/01/24 _Dur: 1 gioeno

Ris:

Bxtemal cabling to the service cabinet (i)

Inizio: mar 16/01/241D: 14

Fine: mar 16/01/24_Dur:1 giomo

Ris:

PNIC Functional Tests
Inizio: o 18/01/24 1D: 17

Fine: o 18/01/24 Our: 1 gomo

Ris:

Install Electric Cabinets

Inizio: gio 04/01/24 ID: 5
Fine:gio 04/01/24 Dur-1 glorno
Rs:

Install Electrical Actuator
Inizio: ven 05/01/2410: 6

Fine: ven 05/01/24 Dur-1 giormo
Ris:

Install counterweights

Inizio: ven 12/01/241D: 12
Fine:ven 12/01/24 _Dur- 1 giormo.
s

Intemal cabling (fibers and wires}
Inizio: lun 15/01/24 1D: 13
Fne: lun 15/01/24  Dur: 1 gomo
Ris:

Install M1 panels

Inizio: ven 16/01/2410: 18
Fine: ven 19/01/24_Dur: 1 giomo
Rbs:

Telescope Control HW/SW Integration (S

Inizio: lun 22/01/24 1D:_20

Fine: lun 22/01/2¢_Dur: 1 gomo

Ris:

13t Telescope Pointing Model
Inizio: mer 24/01/241D: 22
Fine: mer 24/01/24 Dur: 1 giomo
Rs:

Mount M1 Actuactors
Inizio: mar 16/01/241D: 25
Fine: mar 16/01/24 Dur:1gomo
Ris:

Dismount Optical Alignment System

Inizio: gio 01/02/24 1D: 30
Fine: o 01/02/24 _ Dur: 1 giomo
Ris:

Mount Cherenkov Camera
Inizio: ven 02/02/241D: 33
Fine: ven 02/02/24_Dur:1 giomo.

Camera Funtional Tests
Inizio: lun 05/02/24 1D: 35
Fine:1un 05/02/24 _Dur 1 giomo
Ris:

Post Integration verification
Inizio: mar 06/02/24ID: 36

Fine: mar 06/02/24_Dur: 1 giomo
Ris:

End Telescope AN

Inizio: mar 13/02/241D: 41
Fine: mar 13/02/24 Dur: 1glomo.
Ris:

Mount Optical Camera
Inizio: mar 23/01/2410: 21
ine: mar 23/01/24 Dur: 1 giorno.

Fi
Rs:

Tracking Precision Tests
Inizio: g0 25/01/24 1D: 23
Fine:gl025/01/24 Dur: 1 gormo
Ris:

Telescope Control HW/SW Integration (O

Inizio: mer 17/01/2410: 26
Fine: mer 17/01/24_Dur: 1 gomo
Ris:

PSF aver FoV

Inizio: mer 31/01/2410: 29
Fine: mer 31/01/24_Dur: 1 giorno
Ris:

Check Interfaces Structure-Comera
Inizio: mer 31/01/2410: 32

Fine: mer 31/01/24_Dur:1 giorno
[

Telescope Control HW/SW Integration (C

Inizo: gio 01/02/24 ID: 34
Fine: glo 01/02/2¢ _Dur: 1 gioeno
Ris

2nd Telescope Pointing Model
Inizio: mer 07/02/2410: 37

Fine: mer 07/02/24. Dur-1 glorno
Ris

SST-ACADA VF Tests

Inizio: lun 12/02/24 10: 40
Fine: lun 12/02/24_Dur 1 gorno
Ris:

Telescope Functional Tests
inizio: lun 22/01/24 ID: 19

Fine: lun 22/01/24_Dur: 1 glomo
Ris:

Pointing Accuracy Test
Inizio: ven 26/01/241D: 24
Fine: ven 26/01/24_Dur: 1 gomo
Ris:

Mimor Algment
Inizo: lun 20/01/24 10: 27
Fine: Jun 29/03/2¢ _ Dur: 1 giorno
Ris:

PSF stability against gravity test
Inizio: mar 30/01/2410: 28

Fine: mar 30/01/24_Dur: 1 gomo
Ris:

Mount Camera Chiller
Inizio: mar 30/01/241D: 31

Fine: mar 30/01/24 Our: 1 gomo.
Ris:

Astrometric/PSF tests with Cherenkoy Ca
Inizio: o 08/02/24 1D: 38

Fine: gio08/02/24_Dur: 1 gomo

Ris

Air Shower tests
Inizio: ven 08/02/241D: 39
Fine:ven 09/02/24 Dur: 1 gomo
Ris:
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AIT/AIV “The Plan”: TIME LAPSE Esst
The prototype ASTRI-Horn Assembly/Integration/Verification

& 0.5
N,
)
ISTITUTO NAZIONALE DI ASTROFISICA e
NATIONAL INSTITUTE FOR ASTROPHYSICS

MINISTERO DELLISTRUZIONE DELL'UNIVERSITA' E DELLA RICERCA

cta

cherenkov telescope array

- . L)
Presidenza Italiana -

del Consiglio V)
dell’'Unione Europea itdia® ,.aJ

* Eugenio Martinetti

OSSERVATORIO ASTROFISICO
D1 CATANIA




Esst
AIT/AIV “The Plan”: AZ assembly mounting & grouting EHE,

STEP 1,2,3 ASTRI-1

— 60 liters of water
— 3-4 days to dry

18



Esst
AIT/AIV “The Plan”: M1 dish assembly & integration

STEP 4 | ' |
ASTRI-1
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AIT/AIV “The Plan”: M2 optical support structure
Integration

STEP 5

ASTRI-1

20



AIT/AIV “The Plan”: primary mirrors integration

STEP 7
ASTRI-1

21



[DEG] DEC POINTING (J2018.04)

Esst
AIT/AIV “The Plan”: mechanical structure verification

Tracking performance

STEP 9 Pointing model
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Esst
AIT/AIV “The Plan”: Camera integration

STEP 12,13

Cherenkov Camera functionality checks
* Power switch on.
* Lid open/close test using Local Mode.
* Cooling liquid flow test.
* Confirmation of correct power consumption, current flow.
* Confirmation of network and clock connectivity.
* Confirmation of expected internal Camera Unit humidity level.
* Cycling of camera states
* R1 data and trigger timestamps
* Noise levels in the camera with photosensors (moonless night)
e Camera calibration flasher is activated to provide a periodic
trigger of the system (moonless night)

No telescope motion needed
24



Esst
AIT/AIV “The Plan”: functional verification

STEP 14,15

* Functional verification (AIV software/ACADA)
* Astrometric/PSF verification with stars

; * Air-shower measurements

- e Air-shower trigger verification

* Air Shower parameter distributions

* Muonrings
Stability/Calibration system performance

& 3 8 & 8
Event Density

25
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AIT/AIV “The Plan”: “PLAN B”

Ay // =1 V= e
= —I" £
RUN FOR YOUR LIIIIIIFE”/’ "'tx:__

By:"YoshiMan'

AIT/V team



AIT/AIV “The Plan”:




