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1) DCC Documentation

E1000304
aLIGO SEI Testing and Commissioning Documentation

Abstract:
This page contains the links to the Seismic Group testing and commissioning documentation of the Advanced LIGO SEl installation.

Fer t1000211 Testing requirement, it contains:

1) Device Level Testing: -

- Electromagnetic Actuators: TOS00564-v2

- Trillium

-GS13

Data for the G513 testing after modification are in the SWN at: SeismicSVMseismic\CommonData\allZ0_5513_TestData\Posthod_TestResults PDFs.
Instruments location is summarized in; E1000058

-L4C

- CPS

2) Module Testing

21 Sub-Assermbly |evel Testing
- Trillium Pod Assembly
- G313 Pod Assembly
- L4C Pod Assembly

inr assemhlbs lesel testine
- allGO HAMLISI Testing and Commissioning Documentation
- allGO BSC-ISI Testing and Commissioning Documentation
- allGO HAMIHERI Testing and Commissioning Documentation
- gaLIGD BSC-HEPRI| Testing and Commissioning Documentation

Related Documents:

o | |GO-E100030% alliz0 HAM-I=] Testing and Commissioning Documentation
o | |O-ET1000306 alliz0 ESC-I5] Testing and Commissioning Documentation
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Abstract:

The documentation include:

LIGO Document E1000305-x0

[Home ] [ Reserve Mumber] [ Search ][ List Recent Changes ][ List Topics ][ List Events ] [Help ]

aLIGO HAM-ISI Testing and Commissioning Documentation

(QA Uncertified)

1) HAM-ISI, Pre-integration Testing, Phase | (post-assembly, before storage)

=P Procedure:

- E1000309, allGO HANWHISI, Pre-integration Testing Procedure, Phase | {post-assembly, before storage)

=P Tests reports for the tests stands used to do the Pre-Integration testing:
- E1000341, HAM-IS! LHO test stand: software, electronic checks, and user guide
- E1000300, HAM-IS! LLO test stand: software, electronic checks, and user quide

= Tasts reports and results for each unit, including the data (one test report per HAM-ISI);

-E1000310,
-E1000311,
-E1000312,
- E1000313,
-E1000314,
-E1000323,
- E1000324,

-E1000325,
- E1000328,
- E1000327,
- E10003238,
-E1000329,
- E1000320,
- E1000331,

21 HAM-ISI, Pre-integration Testing, Phase || . Final tests done after storage and before insertion (This phase has not started yet).

alLlGO HAM-IS],

aLlGO HAM-ISI

aLlGo HAM-IS]

alLlGO HAM-ISI

aLlGO HAM-IS]

aLlGO HAM-IS]

Fre-integration Test Report, Phase |,

, Pre-integration Test Report, Phase |,
allGO HAM-ISI,
allGO HAN-IS],
alLlGO HAM-ISI,
aLlGO HAM-ISI,

Fre-integration Test Report, Phase [,
Fre-integration Test Report, Phase [,
Fre-integration Test Report, Phase |,
Fre-integration Test Report, Phase |,

, Pre-integration Test Report, Phase |,

, Pre-integration Test Report, Phase |,
alLlGO HAM-ISI,
allGO HAM-IS],

Fre-integration Test Report, Phase |,
Fre-integration Test Report, Phase [,

, Pre-integration Test Report, Phase |,
aLlGO HAM-ISI,

Fre-integration Test Report, Phase |,

, Pre-integration Test Report, Phase |,
aLlGO HAM-ISI,

Fre-integration Test Report, Phase [,

LHO Unit #1. (Testing dane, documentation in progress)
LHO Unit &2 (Testing in progress)

LHO Unit #2. {Upcoming)

LHO Unit #4. {Upcoming)

LHO Unit #5 . (Upcoming)

LHO Unit #6 . {Upcoming)

LHO Unit #7. {Upcoming)

LLOD Unit #1 . (Testing done, documentation in progress)
LLO Unit #2. (Upcoming)
LLO Unit#3 (Upcoming)
LLO Unit #4 (Upcoming)
LLOD Unit #5 (Upcoming)
LLO Unit#6 . (Upcoming)
LLO Unit #7 (Upcoming)

31 HAM-ISI, Integration Phase Testing: Procedure and results related to the commissioning in the chamber (This phase has not started yet).
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E1000341
HAM-ISI LHO test stand: software, electronic checks, and user guide

LIGO LIGO- E1000341

v Step 3 - Software check

For Detailed info on all software, please see Appendices 4 & 5.

» ssh Connection From A Workstation To The Front End (i.e. Test Stand Computer) (Obsolete Test)

The test stand computer configuration 1s described in appendix 4. An ssh (secure shell) connection 1s
necessary to access and work on the Front End computer.

To test the connection, open a terminal on a workstation and connect using the command:

= s5h -X controls@stormy.ligo-wa.caltech.edu
**Password: contact Corey Gray™™

=P 5sh connection test: Passed: Failed:
Check List: DTT
SSH Connection Foton
SVN Matlab
MEDM mDV and ligodv
Dataviewer ini file

Awgstream Data acquisition package
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E1000309
aLIGO HAM-ISI, Pre-integration Testing Procedure, Phase | (post-assembly, before storage)

LIGO LIGO-E1000300

I. Pre-Assembly Testing

= Step 1: Position Sensors

Set up the offset on the jig. The test jig 1s shown on the picture below. Shim washers are used to set
up the gap between the position sensor and the jig. A caliper is used to measure the jig cutout depth
and the shims thickness.

6 shims are measured at 0.058”. The cutout in the j1g 15 0.030” deep. The sensor extends out
approximately 0.007" away from the surface where the shims are placed. So the gap 1s set up to be
0.081" nomuinal.

Acceptance Criteria:

vV
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LIGO LIGO-E10003090

II. Tests to be performed during assembly

= Step 2: Check gaps under Support Posts

Procedure to follow for this test:
Trv to push a 0.001 inch shim between the Support Post, Gussets and Stage 0 along the edges shown
below.
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I11. Tests to be performed after assembly

LIGO-E1000309

This section describes the tests performed to check and wvalidate the subassemblies and owverall
assembly good functioming. From step 8. data collected. Matlab scripts and figures, documentation
have to be posted on the local copy of the SVN. Appendix 4 describe the path used to store data. X1
and X2 are respectively the Hanford and the Livingston test stand. In this procedure document. an
example 1s given for the test realized on HAM-ISI-LLO-umitl. SVN information that refer to sites,
units and dates are colored in red (Scnpts, data and figures names). Black 1s used for generic name.

= Step 1 - Actuators Inventory

Write down the actuators serial number 1n the table below.

Actuator

Actuator S/N

H1

H2

H3

V1

W2

W3

Table - Actmuators' inventory

Acceptance Criteria

- Inventory 1s complete
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Tests to be performed after assembly
Step 1 - Actuators Inventory ..o
o o U o Lt - K A L
Step 3 - Electronics I.menr-:rn

Step 4 - Set up sensors gap ..
Step 5 - Measure the Sensor E'{p

Step 6 - Check Sensor gaps after thf: t:nl:{tfmm IE“IE':{E-E‘
Step 7 - Check range of motion (hand pushang) ...

Step 7.1 — Test N°1 ..
Step 7.2 — Test N°2 _

Step 8§ - Capacitive pmﬂmn SENsor P::m er E-.pecmun

Step 9 - G513 power spectrum ..

Step 9.1 — Table locked and unlu::cl.ed {ﬂee]

Step 9.2 — Table tilted ...

Step 10 - Coul Driver. n:'{blmg 'md resistance checL

Step 11 - Actuators Sign and range of motion (Local dm E~]

Step 11.1 - Actuators sign :
Step 11.2 - Range of motion - Lcu::al u:lm.e

Step 12 - Vertical Sensor Calibration .
Step 13 - Vertical Spring Constant .. e

LI Ty (N T N TR N Y A O |

;_.u'_.u
S Ny O T s T o T =« R WP S L

L L L

LA S S
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E1000311
aLIGO HAM-ISI, Pre-integration Test Report, Phase I, LHO Unit #2

LIGO LIGO-E1000311

o Step 18.2 - Cartesian to Cartesian - Comparison with HAM6

Scripts files for processing and plotting in SVN at:
opt/svncommon/seisvn/seismic/ HAM-ISIX 1/Data/Unit_2/Transfer functions/Cartesian_to_cartesian
- Plot TF Cartesian to Cartestan 2010 08 28.m

Cartesian to Cartesian fisures in SVN at :

/svncommon/setsvn/seismic/ HAM-ISIX1/Data/Unit_2/Transfer functions/Cartesian_to Cartesian
. TF X Y RZ CPS vs HAMSG fig

TF Z RX_RY CPS_vs HAMG fig

TF X Y RZ Geophone vs HAMSG fig

TF Z RX RY Geophone vs HAMG fig

G513, Cartesian to Cartesian measurement, Undamped

| E"——L - T,
|l

Figure - Cartesian to Cartesian measurements comparison with HAMG - G513
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E1000488
aLIGO BSC-ISI Testing Procedure, Phase llI
(After insertion, commissioning in the chamber)

Step 5 Damping Loops ST2 LASTI Prototype BSC ISI
During this step. damping filters of stage 2 are designed. In details. this script:
- Loads the Cartesian to Cartesian transfer functions of the undamped structure (measured or
simulated).
- Computes the gain of the damping filters. Filters are designed 1n a SISO configuration. The
filters shape (poles and zeros) 1s the same for every DOF and for every umt.
- Computes the SISO and the MIMO transfer functions when the Damping Filters of stage 1 are
engaged

If 1solation and damping filter are engaged, the control drive transfer functions are given by:
Uy/Exc = [TFe2cCPScs * CPSgigna cs + TFeac GEOcs * GEOpgiena cs] * Controllers,
+TF 2 GEQ s *+ Dampingsy
Ua/Exc = [TFgzcCPSpy * CPSpiena pv + TFeacGEOpy * GEOpieng rn] * Controllers;
+T FrarGEOpy * Dampinge-

Damping SIS0 X - 8T2 - G513

o _t

! e A
10 —_ = =
B = T T 1 e

" L BEN i
- W ¥
= : 8 ! el
? — Plartundamped | | I
L | Damaing Flisr 1 T
i — O LOOP 13 '\.‘\

\ 4

WMagrikide [coucount
|
1

Ewppimanion SIS0
—— Clowadd Loop $180

Fraquinay (Hes
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2) Seismic SVN Tree Description

https://svn.ligo.caltech.edu/svn/seismic/

") seismic - Revision 2043: [ - Mozilla Firefox

File Edit Wiew History  Bookmarks  Tools  Help

@ - c far § o= (=T =l 0 Rikbps: fsvn ligo, calkech, edu)syn/seismic)

| Lo Lagbock | ] LHO Logback | ] MITiLeg [E5 ELoG FF Testing Interactive Sc.. » 4 Google W JIRA

|_1°| seismic - Revision 2043: /

seismic - Revision 2043: /

o BEC-ISTY
o Common
o HAW-TELS
e HEPT

Fowarad by Subversion version 1.0.1 (r32280),
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Seismic SVN Tree Description

Level 1: Module/

) SeizmicSyM

o Bl
=I5 seismic
=
) BSCHSI
) Comman
) Hak-IS]
) HEF




‘LIGO advancedligo

Level 2: Module/Site/

=05 SeismicSyM

Fom
=07 seismic

== BS LS
-y e
{7 Common
17 H1
i) H2
B L1
) LASTI
-|5) Stanfaord

{EI Common

-C5) HAMHSI
&) HEP!

13
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Level 2: Module/Common/

=) Seizmic5WN
i
=) seismic
=
) BSCASI
- O B
— 0
) Data
=1-{7) MatlabT ools
i
) Huddle_test
() Schroeder_Phase_Scripte
) Susbodels
) PythonTools
) Simulink
®-) HAMAS]
=) HEFI
) =eizmic.old

14
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=7 SeizmicSYH
Level 2: -

Module/Site/Units == =™

) BSCHSI
') Cammon
=) Hakd-15]

=
(=) Comman

=5 il
i

) HAMZ >
) HAM3

IE HAR 4 ) Data

) HAMS ) FilterDezign
) HAME ) Medm

) Misc
D H2 ) Scriptz
L ) SenzorDefinitions

E ::ﬁSD-” 71 Simulink,
) LLO
) Wiz
) Stanford
) 1
0 2
i1 HEFI

15
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SEl Svn Reference document or wiki
+ Instructions

+ Recommendations

- Always use svn commands: svn mkdir, svn add,
svh move...

- Case sensitivity

+ FAQ

I.e. What happen if | check out instead of updating?

16



LIGO advancedligo

3) Testing Interactive Schedule

Which module is being used

For how long. Measurement Done.

What type of tests

Contact information

Goal is to help with testing organization.
Still very important to communicate.
Must be simple to use

- + & + & + + ¥

Interactive, Online
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Online Interactive datasheet

https://spreadsheets.google.com/ccc?key=0AnuzOkrYewP3dHVjVnNnNSZ0Vtc2VVeUNIZDVZNkcyb2c&hl=en#gid=9

CL)L jgiL’ docs  Testing Interactive Schedule @ Public an the web

File Edit “iew Inset Format Form  Tools  Help

I A Py A5 % 1237 1ipty B M A By F E- 5| Z v ilh
Faormula;
A # B C o E F G H

(| I_ Monday Tuesday  Wwednesday Thursday Friciay Saturday Sunday
2 | 7-Feb-11 g-Fep-11 | 9-Feb-11 | 10-Feb-11 | 11-Feb-11 | 12-Feb-11 |

: BSC

4 Air/Pump up/Down/VVacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum
5 BSC-HEPI (Ope #1) Vincent Mike/Fab | Vincent || Vincent

= BSC-HEPI (Ope #2) Vincent

7 BSC.HEPI {Ope #3)

8 BSCASI (Ope #1)

8 BSCASI (Ope #2)

10 BSCISI (Ope #3)

1 Guad (Ope #1)

12 Guad (Ope #2)

13 Guad (Ope £3)

14 Cavity (Ope #1) Brett Brett

15 Cavity (Ope #2)

16 Cavity (Ope #3)

17 Huddle Bench (Ope #1)

18 Huddle Bench (Ope #2)

19 Huddle Bench (Ope #3)

- HAM-X

21 Air/Pump up/Down/Vacuum ldem BSC ldem BSC Idem BSC Idem BSC Idem BSC Idem BSC Idem BSC
22 HAM-HEPI (Ope #1}

23 HAM-HEPI (Ope #2}

24 HAM-HEPI (Ope #3)

25 Triple (Ope #1)

26 Triple (Ope #2)

27 Triple (Ope #3)
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A B (s} D
Moncay Tuesday  Wednesday
18-0ct-10 19-0Oct-10 20-0ct-10
Chamber 1
Air/Pump up/Down/Vacuum Vacuum Vacuum Vacuum
Module 1 (Ope #1) User 1
Module 1 (Ope #2)
Module 1 {Ope #3)
Module 1 (Ope 1) User 1 User 1
Module 1 {Ope #2) User 1
Module 1 (Ope #3)
Module 1 (Ope #1) User 2
Module 1 {Ope #2)
Module 1 (Ope #3)
Chamber 2
Air/Pump up/Down/Vacuum Vacuum Vacuum Vacuum
Module 1 {Ope #1) User3 User3 User 3
Module 1 (Ope #2) User4
Module 1 {Ope #3)
Module 1 (Ope #1) User 3
Module 1 (Ope #2)
Module 1 {Ope #3)

User Guide

General Decription:

- The goal of the table is to indicate when you plan, start and finish to work on a module
- The table on the left illustrate an example of interactive plann
- This example contains 2 chambers and 3 modules

-Up to three operations a day can be recorded for each module
ormation related to an operation is contained in the “con " associated with the cell. To make it appear, let the cursor on the cell for a fi
operation can be a hardware intervention, a series of test, a series of measurements...

- If you have more than three operations in one day on the same module (e.g. many tests), just group them

- The table is public on the web

-You need to be on the user list to have write access

To be added to the user list:
- Create a google account
- Send you google account address to Fabrice: fabricei

igo.mit.edu

How to proceed to indicate an operation:

1) Copy paste an existing cell {one of yours if there is one)

2) Change the color to white, meaning the operation is planned

3) Double left click to change the user name in the cell (if applicable)

4) Click in the yellow comment window associated with the cell, and fill the fields:
- Operation Start date

- Estimate end time. For example " 8.a.m. (+1 day)” for a measurement fi
- Contact information

- Operation Brief description

5) Change the Cell color to orange when you actually start the operation
6) Change the Cell color to dark grey when the operation is finished

hing the day after in the morning.

Color Code:
User Name White Cell means the operation is planned

advancedligo

1 of seconds.
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