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https://hatenanews.com/articles/2017/05/12/162605

TMT

Thirty Meter Telescope

v JIRA: 2R EEYTD—2, RXERIFT TIXLEERRIFIAS
DD#%5 (ALMA, TMT, EELT, DKIST, SKA, LSST.....

&2 TEL-STR 2

> N
Summary Board List Calendar Timeline Forms Pages Issues Reports Shortcuts v  Apps v  Project settings (1 ) 9 z 7 t'_ /{_:)%1’EE‘Z (E
| — N—
TEL-STR / TELSTR-752 FDRC Action Item Parent Ticket / TELSTR-806 ﬁ%%)l *E % %I\T_U_,rs

FDR-C R54: Reduce the number of documents in the CID

# Edit (J) Comment  Assign Reopen  Re-review

A i
B sub-ask Wewvorton  Peopl St (2) HUE XX EB FEILE

3
<

Anzes — s . Assignee:
Priority: = Sub-task - The sub-task of the issue  Resolution: Fixed g
Labels: { [u] I % FDRC PRR2
Description \ Reporter:
R54: Reduce the number of documents in the CID as much as possible, to ensure that the prjcess of tracking Votes: 0 Vote for this issue (3) 9 z 7 = r L 1‘— B *E % % (Or
the baseline is manageable. This can be accomplished by scrutinizing the existing document as to whether T ~- S d—
they are truly needed to define the baseline, and also by consolidation of information from sqveral documents Watchers: o Stop watching this issue *E BE% b{b D x\‘.d_ 6
into a set of design description documents. )
Dates

Attachments J Created: February 6, 2020 10:59 AM

@ Drop files to attach, or browse. Updated: October 26, 2022 6:11 PM

Resolved: October 26, 2022 6:11 PM

Issue links +
mentioned in Automation

X 2022-10-12 PDT STR Technical Meeting Dwe y Statu S 3 P ri O ri ty’ etC

Affected services
X 2022-10-26 PDT STR Technical Meeting None

Development
Activity

Create branch
Al Comments  Worklog  History  Activity ﬁ.% ){ﬁ 5R etC 3 g A
7 older comments iﬁ n ‘ S— J: 0 -C (i

v @ wasahiro Sugimoto added a comment - February 25, 2022 5:35 PM ﬁ‘lﬁ‘ E 0) E ':J%L' % ?% =J I RA% 5+E T é 'u' é : t

I know | have to show the list of NAOJ/MELCO's STR.CID numbering to TIO (This numberingldocuments
were agreed btw NAOJ/MELCO to keep as CID document and any relevant updates by TMNfto be captured 5
by these STR.CID docs), but it is not performed yet.



https://www.google.co.jp/url?sa=t&rct=j&q=&esrc=s&source=web&cd=12&ved=0ahUKEwiBmdSQjsPZAhUMpJQKHQiDAvMQFghyMAs&url=http://proceedings.spiedigitallibrary.org/data/Conferences/SPIEP/80369/91500U.pdf&usg=AOvVaw0qWJxCPl6HXYWCwhBAmuKK
https://www.google.co.jp/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwiYofn_h8PZAhWFGpQKHaZYBJAQFggnMAA&url=http://proceedings.spiedigitallibrary.org/data/Conferences/SPIEP/89164/99112F.pdf&usg=AOvVaw0hZuBEVo40TcjFOjcBOs0x
https://jira.skatelescope.org/projects/PCDR/issues/PCDR-138?filter=allopenissues
https://developer.lsst.io/tools/jira_tips.html
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Created vs. Resolved Chart: TELSTR-FDRP1-Al
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Issues in the last 180 days (grouped daily) View in
Issue navigator

O Created issues (233)
O Resolved issues (180)

HEEEHTR
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Assignee Count Percentage
Issue Statistics: TELSTR-FDRP1-Al (Status) At ey i . X
Masahiro Sugimoto 5 —— 45%
Status Count Percentage 2 — 18%
CLOSED 228 97% 1 — 9%
OPEN 4 2% 1 — 9%
IN REVIEW FOR CLO... | 1 0% 1 - 9%
WITHDRAWN 1 0% 1 - 9%
Total 234 Total 1
) 1 minute ago ) 3 minutes ago
HARA STR #  Refresh ©
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Status

Total Issues: 111

M Accepted, In Implementation
M nProgress

M initial Review

M open

2 30 seconds ago

Status
OPEN

INITIAL REVIEW
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WITHDRAWN
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Showing 6 of 6 statistics.

Two Dimensional Filter Statistics: HARA STR...

Mitigated HRI Code (not including resolved i...

- Status
7 OPEN
8 INITIAL REVIEW
7 INPROGRESS
ACCEPTED, IN IMPL...
WITHDRAWN
TRANSFERRED
Xon Total Unique

Issues:

v o
A0

Q

Kyle Kinoshita Masahiro Sugimoto Robert Ander:

0 7
0 8

0 17

1 73

0 1

0 0

il 108

0

0

0

5

ETSndHMDT



TMT

Thirty Meter Telescope

) M)
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AlV / AlV-15239

A4 CM12: Parent for service work November 2013 (Cryo Maintenance)

(] Comment

Assign =~ More ~

Start Progress = Resolve Issue

Workflow ~

-9, UUE Jdle 10r MUL Swap. DepLemoer £6,4V 1.

Target date for Removal is currently November 02, 2013, with FESV.

A corresponding CMMS WO will be released for Cold Head Replacement.

Sub-Tasks

1.

o

10.Q

1.9

12.Q

13.Q

CM12: Remove FE58 and
FEPSU S/N 58

FE-58 (CM12) related activities

CM12: Replace Goretex
membrane by FEP material

CM12: Install FE-49 and
FEPSU#46

CM12: Bonding & Insulation test

CM12: AOS Signal Path
Connectivity

CM12: Receiver temperature
verification

CM12: AmbLoad Dip (All
bands) and AZ-slew test (B3,4)

CM12: AlV+ FE-49 CCA10
Update Configuration File

CM12: AlV+ FE-49 WCA10
Configuration File & Locking
Check

CM12: AlV+ FE-49 Band 10
Receiver Temperature
Verification (with sismag and
yfsis)

CM12: AlV+ FE-49 Band 10
Amplitude Stability Verification
& AmbLoad Dip

CM12: AIV+ FE-49 Spectral
Charknut Rand 10

&

CLOSED

CLOSED

CLOSED ADE Sig Coordinators
CLOSED

CLOSED

CLOSED ADE Sig Coordinators
CLOSED
CLOSED ADE Sig Coordinators

CLOSED

CLOSED

CLOSED

CLOSED

RESOLVED

100%

100%

100% e—

100% m

100% mum

2% | —

100%,

100%

100%,

0 Vole 1or this 1ssue

Watchers:
0 Start watching this issue

Dates
Created:
28/Oct/13 8:50 AM

Updated:
28/Oct/13 11:28 AM

Time Tracking
Estimated:
| 2d
Remaining:
I 1d 23h
Logged:

| E——
Include sub-tasks

Agile
View on Board

HipChat discussions

3! Export ~

4d 13h 30m

Confirm access to your HipChat account for more

information.
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Thirty Meter Telescope

"4 Investigation Reports / PRTSIR-4761 Negative (or too high) Trx Investigationg

AOS: ACA: CMO05 Negative Trec Pol Y in one

# Edit () Comment Assign  More ~ Reopen Issue

Details
Type: Sub-task Status:
Priority: w Normal Resolution:
Affects Version/s: None Fix Version/s:
Labels: None

sescription DESCriPLioON

Band ALMA_RB_03
ALMA Build 201404-CYCLE2-ON-B-2014-12-22-01-00-00
Array Name Array004 Array/Corr 7 [m)/ACA

Above project showed only in scan 10 negative Trec Pol Y for CM05:
AtmosphereReducedEvent: 71 SUCCESS execBlockEntityId wuid://A@02/X9

New result: CAL_ATMOSPHERE FULL_RESOLUTION_AUTO Scans: [1@]
Validity start: 2014-12-23T21:46:26.785000 duration: ©.56h Type: TEM

Ant: CM@S Band: ALMA_RB_©3 Freq: 91.99- 93.99GHz Pres.: 555.27hPa T
Polar: X Tsys: 48.3K Trec: 39.8K Tatm : 258.0K Tau: 0.03

) M)

3 )

A - N
T
—
# Edit (] Comment Assign  More ~ Reopen Issue
X24e_CMO05BB3.png
71kB 01/Jan/15 2:59 PM
Issue Links
Cloned from
(I) PRTSRPR-8877 AOS: ACA: CMO05 Negative Trec Pol Y in one scan w | CLOSED
Activity
Al Comments WorkLog History Activity Links Hierarchy Transitions Py

+ FAMasahiro Sugimoto added a comment - 24/Dec/14 10:05 AM
linked to PRTSIR-4761.

-8

Trx looks fine

added a comment - 24/Dec/14 2:21 PM

v A Masahiro Sugimoto added a comment - 01/Jan/15 2:59 PM

| attached initial check of asdm.
X24e_CMO5_spectra.pdf¥
X24e_CMO05_time.pdf®
X24e_CMO5BB3.png®

As written in description, only atmscan#10 showed negative trx in polY BB3/BB4 (pol1 USB). As
shown in the plot X24e_CM05BB3.png® (orange is polY), auto-corr values of ambient is relatively low
- this led negative trx. | checked att setting recorded in monitordata but no change was detected
(altough time resolution is not enough as usual).

i
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M1 blank

M1 polish

Facility
o =

Control Systems
& Software
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Thirty Meter Telescope

- Telescope
M1 blank
M1 polish QO% L _‘;\ ..... Instruments
O
77?_'/_. T =

1) Design fabrication / installation of the telescope structure,
2) Providing all the primary mirror segment blanks,
3) Polishing 30% of the primary mirror blanks,
4) Developing part of the First Generation Instruments, and
5) Cash contributions to cover common expenses etc. 12
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Thirty Meter Telescope

Telescope

‘‘‘‘‘‘‘
—r ™ N N
T W e TR\ N

——y ... ——
1) Design fabrication / installation of the telescope structure,
2) Providing all the primary mirror segment blanks,

)

)
3) Polishing 30% of the primary mirror blanks,
4) Developing part of the First Generation Instruments, and
)

5) Cash contributions to cover common expensesietc. 13/
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Thirty Meter Telescope

@® Key Design Features e MTSUBSH
-~ 2,600 ton (cf. Subaru 555 ton)
— Tracking: 0.2 milli-asec

— Seismic analysis w/ seismic isolators
— M1 Segment Handling System (S

® 2013~ Preliminary Design
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S\ Telescope Striict
TMT NSTREDE

“““ Review:
v' 12-14% Nov 2013: PDR1 (Mechanical) Tl\/STS\

v' 15-16" Apr 2014: PDR2 (Control) N\Ss

v 18-20" Nov 2014: PDR3 (SHS) pas S,

v 17-20% Feb 15: FDRP1 (Mechanical) 0 ) .

v 8-9t Oct 15: Long-Lead Procurement Review pRASS.

v’ 27-29t Jul 15: FDRP2 (Control)

v’ 24-26!" Feb 16: dFDRP2 (Control) @

v 7-9% Dec 16: FDRP3 (SHS, ASP. Elevator) @

v Safety RewerSIS peer rewerrDR Completlon" “ss
v 11-12 Mar 2020: PRR1 (H#i#:E D — & )N\ss

v 16-17 Feb 2023: PRR2/3 (STR[EI &5 tHi 1% & 25)
13 reviews / 10 years ~ 1.3 review per year s




Thirty Meter Teles(ope
TI0
STR Group (3)

Lead/Structural
/Utilities Eng

/" SEGroup (~5)

Lead/SE/Config
SE/Req SE

Cont Group (~3)
Lead/Soft Eng

Other Sys (~10)
Optics/Inst Eng

\_ Safey/QA(~2) /
(s )

Others
MGT etc

~20'@ NAOJ ~10

Contract

<—=> MELCO >20 <2:{> Subcontractors (’?

Full time for STR
Group (5

~

-
(

\_

Part time for STR

Group Part (4)

J
\

J

Others

nslation/ etc

[MGT/Business/Tra]

/ Key (~20)
MGT/SYS (~5)
Mecha (~5)
Control (~3)
Utilities (~2)
From R&D etc (~3)

Support(?)

Yy,

Contract

<7 h ﬁf

N (

Subsidiary
(CAD/Coding)

Construction
company

Specific
Subsystem (eg
ELV)

Contract

16
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SEISMICHSOIANCHESYSIEN
9lg) Q) could naoosn?

Highest hazard

The 2008 U.S. Geological Survey National Seismic Hazard Maps for the United States are based on
current information about the rate at which earthquakes occur in different areas and on how far strong
shaking extends from earthquake sources. Colors on this particular map show the levels of horizontal
shaking that have a 2-in-100 chance of being exceeded in a 50-year period. Shaking is expressed as a
percentage of g (g is the acceleration of a falling object due to gravity).

17



Thirty Meter Telescope

' . . Max Ground Motion (cm) (9)
TMT specifies tlme-serles SeISMIC |[seismic Event Lateral X | Lateral Y | Vertical Z
wave patterns of 1000yr return [1992N Paim Springs 12 15044 5
periods, which scaled from past [1982GilroyArray#3 8 2005] 8
seismic 1994 UCLA Grounds 9 9 05 4

1979 SAHOP Casa Flores 3 0.45 5 2
Example of wave(typical 23 sec, |1980 Convict Creek 4 6 042 5
dT=5 msec) 1983 Mauna Loa 15 g 05) 7
2006 Mauna Kea 3 0.54 4 2
s 2006 Mauna Kea - Summit Ax (m/s?) .
o frowiiy Mt B R AR PRV ‘1“! i ""'1 W ‘[l'iv‘ AR A A Ay
t i 0 : 25
-3 - | |
L
| 2006 Mauna Kea - Summit Vx (m/s)
0.15 :
: /1
$ W 5
-0.15 | S 10 2 2
- : 2006 Mauna Kea - Summit Dx (m)
-0.025 . s - ‘V[ av vv V ;}J .
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Thirty Meter Telescope

MITSUBISHI
ELECTRIC .

AZHSB
Telescope STR

F@@”ﬁw

Pier
e Selsmlclso]ahonS)sbem XY'I‘able
Stoppet AZ Rail

v" Under normal telescope operations,
SIS has high rigidity to avoid runout
of the rotating Az axis.

v' Under a seismic event above certain _& 2 % j'
threshold, the dampers in SIS start (AL g e\
absorbing the seismic energy by 1N 18 s
expansion and contraction. AN S ﬁ'

“Pintle bearing (Az

pintle HSB surface) PINSIbERS

Suigmoto+22 SPIE proc 19



DR Seismic IsolationSysStemusSIS
T™MT Vo S|SICOMPOIENLS

Thirty Meter Telescope

MITSUBISHI
ELECTRIC .

» SIS* has two Bingham Material Restored (BMR)*™ dampers and seismic linear
damper.
v BMR stiffness is switched to be low once it starts to move when the applied
load exceeds the certain threshold of the trigger force.

BMR
|Connection rod which connects two BMRs| Force ' :
: = | S Damper | . 6b Steeped G Bingham
S Shaft Fluid
NN N = e \\\ — r/’,\.———"'\
St : :\\\\\\\\\\\\\ 5 Trigger Force |-
\ 5 k\\\‘\\ \ 6a
LAl - - (Compression) 6a
(Tensile) Displacement
| BMR (Bingham Material Restored Damper | 6b
6c
* Hattori+17 Patent WO2017/056265, Kato+20 Patent, W02020/084848 6c

** OILES-Corporation. https://www.oiles.co.jp/en/.

Suigmoto+22 SPIE proc 20
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RN SeismiciSoAGER
T™MT w

Thirty Meter Telescope

MITSUBISHI
ELECTRIC

Load path under normal observation Behavior under seismic event

(a) Compression load on seismic isolation unit > Trigger force of BMR

1< omﬁr

Load on seismic isolation unit < Trigger force of BMR

(a) Compression load on seismic isolation unit < Trigger force of BMR

P ——

Damper
|.|__|_I il
1

Initial condition (= No load on seismic isolation un

[[# h : Damper

(b) Tensile load on seismic isolation unit < Trigger force of BMR (b) Tensile load on seismic isolation unit N !

e e A o wn > Trigger force of BMR
”
|-|--|—-|_ Damper 5
| B ! 3
_l_I :

Damper

-
—

a Gap

Damper

Damper

ngl Gap

Under trigger force of BMR Above trigger force of BMR

v’ Load is supported by Stiffness v BMR shaft starts to move.
of BMR and connection rod. v Damper also start to move and
v' Damper does not move. absorb the seismic energy

Suigmoto+22 SPIE proc 21
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Thirty Meter Telescope

» Trigger Force determined to be ~100 kN (F/Mg ~0.01g)
» Cd =5.3x10"6 N/m so that acceleration well reduced and keeping displacement

less than mechanical constraints (<=60mm)

Seismic Input Ft
i KL

%:7 ] KH
@_

Cd

/
_

-

2006 Maunakea 1000yr

0.10
04 —Ground —Mass

B o2 g 005
:(‘3‘ 0.0 8 0.00
02 <
PGA~0.5G | =
~
.

-06 -0.10
0 5 10 15 20 25 0

Mass ~0.09G | _== e .

< 1E-05
0.1 1 10 100 0.1
Frequency [Hz]
400 400
. —Force -
é 200 3 200
0 2
8 g °
2 -200 S -200
-400 -400
-40 -20 0 20 40 -40

Displacement [mm]

10

Mass

2006 Kailua-kona 10yr

—Ground -—Mass

1

20 30 40 50
Time [s]

= 1.E-01 51602 —Ground
S —Mass =, —Mass
— 1E-02 — 1.E-03

w w

t 1.E-03 L 1E-04

£ 1E04 3

10 100
Frequency [Hz]

e

—Force

0 20 40
Displacement [mm]

Suigmoto+22 SPIE proc

MITSUBISHI

ELECTRIC .

PGA ~ 0.06G
Mass ~ 0.03G

22
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> \Segment Handl FESf)

TMT Vision,sensek

Thirty Meter Telescope
- ot MR

A
=
P
=

Back Sipe oF VisioN SENSOR
(CHECKERED FLAG PATTERN)

CHeckereb FLac PATTERN

SeamenT HanbLing RosoTt
https://www.mitsubishielectric.com/en 23
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Cornolizirica Corrirol
’ MITSUBISHI
AV N ELECTRIC

Haruna+16 SPI

Removal
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= / J— #= R
Sty — 4 ST DRI

v ENE XA OKE S E DS <L S A—H—
TREt-8li&E, SRETEmMAFELICEFL -BREFEHE,

v TMTTILCAD, FEM, HIHIETIILEEMNTOD I MER A
FriEEBEINTLVS,
>ERETRRIE. DG TR T LEDFRERR - 1REELE
*'J i 15']%%':)'0

26
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Thirty Meter Telescope

Eat JOT ok

CADE%ﬁHﬁ’é%"‘E?(SoIidworks PDM)- 4)9—714;(6&5@%"-%‘!:

=
L S | Provide CAD Files and
; 5 Delivery Notes
B — | toSECAD Team
3
%]
=
<
i
=
)
M1S, M1CS S
w Inspect for
(%] Envelope
Check for Clashes
software-level
errors

Receive corrections
from CAD Author

Follow up until issues G i issues
have been resolved to CAD Author

Check all open
SDIEs; close the
SDIEs that are
now resolved

T

Communicate

issues to
Record subsystem
inspection team
Inspect for results in Jira;
compliance to generate SDIEs
Inspect for ICD’s
compliance to
MICD's

NFIRAQS, RIS, MODHIS
APS

Figure 7: TIO’s process for receiving a CAD Delivery and prompting for improvements

M2M3COAT
SUM, M1COAT, REFR

Figure 1. Sectioned and exploded view of the TMT Digital MockUp (DMU) — a top-level observatory CAD model.
Selected subsystems are labeled in the figure. Each TMT subsystem is designed by a different team, and various CAD
authoring tools are used. Each time a subsystem completes a major CAD revision, the TMT Systems Engineering
group performs inspections, documents the results, and integrates the work into this top-level assembly.

Church+22 SPIE proc. 121871R

27
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>\ "FEMd) £: -
S[smicsARalySISEVIi JJAJJ ATERU

Thirty Meter Telescope

o Computef:
@ NAOJ Super Comp: ATERUI (Cray XC30->XC50)

® HP Z800 (Intel Xenon X5687@3.60GHz)
@® Software: ANSYS Mechanical APDL ver 15.0+HPC
® FE Model Parameters

® Element/Nodes = 306,531/331 356

@ Seismic Time: 15~50 sec

- 23 sec (average)

® Time interval: 5 msec (4,600 steps)
® STR EL Angles=0, 25, 60, 90 degs
@® Seismic wave 7 patterns
® Materials: Steel, Aluminum, Concrete(pier), CFRP

MITSUBISHI
ELECTRIC
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