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New Software for HLS at SLS

e OIld HLS Software
» Online graphs of 1 selected sector
» 1 hour averages of all data were stored
» Output in Excel

e New HLS Software

» Data Output in EPICS Control System

» All important data are visible on one screen
» Online data analysis -> red / green light

» Rawdata, Pitch, Roll, Heave is selectable
» All data are stored

» Data playback selectable: ASCII, Excel
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Girder Layout , total 48 Girders, 192 HLS Sensors
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Overview Screen: HEAVE S
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Overview Screen: PITCH & ROLL S
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Signal Monitoring Conditions

Time Interval 1

|

Time Interval 3

1200 5

B

Max. Devration 1

s |

& 013 mm |

Max. Deviation 2

Aiom |

Sector 12

Min. Desration 3
| > 0.0005 mm |

S S L 8 S

{;t,] Apply

Sector12  [-]

Sensor Name

Deviation 1

Deviation 2

Deviation 3

| ARIAL-HLS1-12G1

| 0.0029 mm| (@)

| 0011 mm| (@)

| 0.0029 mm | (@)

|ARIAL-HL52-126G1

[0.0021 mm| (@)

[ 0011 mm| @]

| 0,003 mm| @)

| ARIAL-HLS3-126G1

[0.0021 mm| (@)

[0.0088 mm| (@]

[0.0027 mm| (@)

| ARIAL-HLS4-12G1

[0.0022 mm| (@)

[0.0086 mm| (@]

[0.0022 mm| @)

|ARIAL-HL51-12G2

[0.0031 mm| (@)

[ 0011 mm| @]

[0.0031 mm| @)

|ARIAL-HL52-12G2

[0.0033 mm| (@)

[0.0098 mm| (@]

[ 0.0037 mm| @)

| ARIAL-HLS3-12G2

|0.0034 mm | @)

[ 0,025 mm| (@]

[ 0.0034 mm| (@)

| ARIAL-HL54-12G2

[0.0035 mm| (@)

[ 0.018 mm| @}

[ 0.0035 mm | (@)

| ARIAL-HL51-12G3

[0.0036 mm| (@)

| 0,067 mm| (@]

[ 0.0036 mm | (@)

|ARIAL-HLS2-12G3

[0.0034 mm| @)

[ 0,057 mm| @)

[0.0034 mm| @)

|ARIAL-HLS3-12G3

[0.0035 mm| @)

018 mm| (@)

[0.0035 mm| (@)

|
[ARIAL-HL54-12G3 [00037mm| @) | 02mm| @ [00037 mm| (@)
[ARIAL-HLS1-12G4 [000%8mm| @) | 57mm| @  [0.0045mm| (@)
[ARIAL-HL52-12G4 [000%mm| @) | 13mm| @  [0.0044 mm| (@)
[ARIAL-HL53-12G4 [0003mm| @) | 02mm| @  [0.0056 mm| (@)
|

| ARTAL-HLS4-12G4

[0.0050 mm| (@)

037 mm| (@)

[0.0059 mm | (@)

Close
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System Calibration with Filling Station

@ Ack Error Low Level (@) High Flow (@)

Signal Difference High Q No Flow Q

= Calibration

State

Idle Water Tank Stabilisation Time Max Valve Open Time Level Tolerance Suppress Water Error Water Error

-

Level Ramp Size Water Level Ramp
= - r
=13 m 0 4 mm
6 mm 8-
Mumber of Cycles & mm o
=) 0 '
=iz 0 mm
0 mm T
Warter Level 1 Warter Level 2 Wait after Step 0 mm —
ARIAL-HL52-01G1  ARIAL-HL52-01G2 - E 6.5
=] ’55—| 0 mm E
(E3) =
[| 0.069 mm |] [| 0.367 mm |] 0 mm E &
Valve State Average Intervall 0'mm ;
~ 0 mm w33 —
B f1os - =
0 mm .
0 < [
0 mm
O mm 4.5 |
{‘_‘} Save Settings 0'mm
4 ] 1 1 I 1
0 02 04 0.6 0.8 1 12
Time [min]
Current Cycle Current Step Water Level Valve State Water Level Control State

@) cron i ] (] () == ()

Calibration Measurement File

(s ] [0 s ][R ]
Close
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Online Data «Oscilloscope view»

Rawdata [V] X Display in mm

X! Relative Display

vl
ARIAL-HLS1-12G1 | -3.4324]

HLS Visualisati
File View Tools Help

| Sector12

e wmmm e | @Y == o=

ersion: 31.03.2016

_ _ W
} Chart Settings: @ Default () Customized

v
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<0001 2 Mew Load
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ARIALHIS412G1 [ 32 0003 25.01.2006. 15:5%:24

O Display in mm

[mm]
ARIAL-HLS1-12G1 | 35.5482

|| Relative Display

vy ed
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-

| | s 0008
AL HS21253 ~ B
Relative [mm)] [Gsue sae sl 2 o
AL HiS-1263 MBS
= T 2 0012
22|~

iiiaLH St
ARIAL-HLS1-12G1 | -0.0013 .

OESHAE 0B:SIS6 OBSROS  ORSEI6  OBSS36 0BSS36 085546 0BSESE  0BAADS  COSA1S 0BSGIN ORSEM

?-E.B
ISemsSEI——
:Q' Signal Monitoring EEA- =
3’\-;' Communication EE,Z—
}-) Water Level Control 25-| , , , . , , , , , , , , |
08:43:38 08:43:42  08:43:47  08:43:52  08:43:57 084402 08:44:07 084412 08:44:17 08:44:22  08:44:27  (08:44:32 08:44:40
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Data output to EPICS and data storage

» All the data are permanently available in EPICS
. History Data | = | R
» History data — S
ARIAL-HLSL-0161 [ “-0071*;%_ : : HiEw
« Earthquake in 2o % i Amplitude at SLS: 0.016 [mm]

I I 2 4 8 16 ARIAL-HLSA-0161 [ 0005 ey
ta y, .0O. ARIAL-HLSL01G2 [ 001~ o
ARIAL-HLS2-0162 [ o

ARIAL-HLS3-0162 . ‘
ARIAL-HLSA-01G2 [/ =g

b Average Of SElECt' ARIAL-HLSL-0162 [

E 0025 ‘
. ARIALHLS2- 0163 [#~ T nd .
able interval, munsas s 5 |[

ARAL-HLS8-01G3 [N

e.g.1h o=l |

| s e i, ) oy

e Output format in 12[h] :
AS C I I O r EXCe I -U‘Wlsg(?]:;]é:il 01;0b:00 02:06:00 03:06:00 04:ob:oo 05:0&]:00 Oﬁ:Ob:Oﬂ U?:Oh:OO 08:06100 09:0b:00 10;0b:00 11:06:00 12:0‘6:00

08/24 08/24 08/24 08/24 08/24 08/24 08/24 08/24 08/24 08/24 08/24 08/24 08/24

-0.06 -l |

<

275+

27,25
g -
' 2675--
5
%5
g
3 26.25-
= 26

25,75

2

[ Close ‘

- — =
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20 urad steps performed on the last girder

| — i] Relative Display ) 11?90382?0121
ARIAL-HLS1-12G1 -0.0724638 - N
ARIAL-HLS2-1261 -0.08-

ARIAL-HLS3-1261 -

ARIAL-HLS4-12G1 i Ty
ARIAL-HLS1-1262 01 LISt
ARIAL-HLS2-1262 o1t

ARIAL-HL$3-1262 ol i ,
ARIAL-HLS4-1262 | A’ :
ARIAL-HLS1-12G3 E G TR e G SEIE i
ARIAL-HLS2-1263 T - t
ARIAL-HLS3-1263 L

ARIAL-HLS4-12G3 015+ e
ARIAL-HLS1-1264 [/~ 016~

ARIAL-HLS2-1264 [~

ARIAL-HLS3-1264 [N 0174

ARIAL-HLS4-1264 [N 018~

\ -0.19-
ARIAL-HLS1-1264 [ | .-

005455 005755 100055 100355 100655 100955 104255 104555 104855 102155 102455 102755 103055 103355 103655 103955 104239
ARIAL-HLS2-1264 [/~ | w2 w2 ‘ez w2 w2z oz oz w3 w2 w3 w3 ws3 w3 w23 w3 w3 W23

ARIAL-HLS3-12G4 |\
ARIAL-HLS4-12G4 [~

« Selection of the corresponding HLS sensors in the «History Data» window
« Generation of a data output in ASCII format of the selected channels
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Calculated from motor encoders

5 ~ Pitch.val [mrad] 1 0.002

0.02

0015 - | A - ] 1 -0.002

001 b o . | ] -0.004

§ | i i i i \ i
£ 0.005 ‘ 7777777777777777777777777 7777777777777777777777777 7777777777777777777777777 777777777777777 | 7777777 1 -0.006 g
s o s
o3 i | Roll.val [mrad] - -0.008 §
S 0.005 pre e e e i -4 0010 T
0.01 ol o e 4 -0.012
10015 L] 0,014
-0.02 i | i i i | .1 -0.016
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Comparing motor encoders and HLS

. . . Pitch most
- Encoders: 20.13 urad ' | P 0005 mportant
0.02 ' """ TR R R T R TR W '
! HLS -3%: 19.53 urad

f Heave

Pitch

i -0.005

Pitch & Roll [mrad]
Heave [mm]

-0.005 |- L ------------------------- ------------------------- ------------------------- ---------------
| Pitch.val [mrad] ——

] g Roll.val [mrad] =—— = 1 -0.010

| Pitc“.ms :mrag_ +

N | Roll.hls [mrad| I

-0.015 Heave.hls [mm X |

| tau =22 +- 1 sec
-0.02 p I I 1 1 i i

250 300 350 400 450 500 550
08/23/2016 09:56 + time [sec]

-0.015
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Time constant, present Digitizer 16-bit = "

Tau = 22 +- 1 sec

-0.0005

— '0.001 I
=
£
g
@
()
I

-0.0015

i i i i i i
280 300 320 340 360 380 400 420 440
08/23/2016 09:56 + time [sec]
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HLS Resolution: Earthtides and Atlantic waves

_ Short term signals: Atlantic waves
Mont Terri

Rocklaboratory:

24 bit Seismic
Dataacquisition
System ,Quanterra”

0.2 microns

8 seconds
Long term signals: Earthtides

[ 5 Mikrometer N

O-Level -

¥
Erdbebe
am 3.2.2014
in Griechenland,
Stirke:M 6.1
12 hours
Grossenverigeich:
M\ Daten Levelsensor Nord 1 Mikrometer: Spinnenfaden
[\M Daten Levelsensor Siid 80 Mikrometer: Menschenhaar
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Neighbor sighals explain the heave error

| Sector 12 (| Relative Display ) 0(?4#:; 2101
i
: ARIAL-HLSL-12G1 [N Al
- ARIAL-HLS2-12G1 [/
ARIAL-HLS3-12G1 0.002-
M ARIAL-HLS4-12G1
S ARIAL-HLSL-12G2 [ 9
[}
ARIAL-HLS2-12G2 [~ 0,002~ r
ARIAL-HLS3-12G2
ARIAL-HLS4-12G2 [N -0.004 -
ARl ARIAL-HLS1-12G3 [ E el
ARl ARIAL-HLS2-12G3 [ ™ 2 2
AR ARIAL-HLS3-12G3 [\ - 0008~
ARl ARIAL-HLS4-1263 [N 5
afl| ARIAL-HLS1-12G4 -0.01
AR ARIAL-HL52-12G4
-0.012-
AR ARIAL-HLS3-12G4 b
ARH ARIAL-HLS4-12G4 0,014~ rj'
AR
Al -0.016-
'. 001?305?“! I 1 I ] ] ] I ] I ] 1 1 1 ] 1 ]
09:58:47 09:5%:17 09:59:47 10:00:17 10:00:47 10:01:17 10:01:47 10:02:17 10:02:47 10:03:17 10:03:47 10:04:17 10:04:47 10:05:17 10:05:47 10:06:17 10:06:47 10
ARN 08/23 08/23 08/23 08/23 08/23 08/23 08/23 08/23 08/23 08/23 08/23 08/23 08/23 08/23 08/23 08/23 08/23 08
I‘ R e e e
=N .Y o — = - S —— EEEEE e e gt o e e -
= 262-
d = 2y S e il =
258~
PAUL SCHERRER INSTITUT IWAA 2016

Edi Meier + Partner AG

16
L]__ www.emp-winterthur.ch

Grenoble




€ di FW Weier + FPartner

Conclusions

 The new software opened our eyes for future
applications

 We learned more about the systematic effects,
liquid transport etc. in the HLS tubes

 The HLS system is well integrated with the SLS
control system
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