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1 ABSTRACT

This note collects ideas about LIGO operational scenarios which may have some relevance to
CDS. It needs to be read in conjunction with the note on CDS building conside{a\xtions (T940002-
05) W

This is the first attempt at the subject. In order to get early feedback it is uted in a very early
state. Please feel free to criticize, correct, suggest, improve, . -

2 KEYWORDS

3 OVERVIEW

C) phases from the activities during regular operatmgs
different systems and interferometers is phased, 1 1880
place in parallel with regular operation activities?

3.1. Definitions

3.1.1. Detector System

A detector system is a complete set of (art lea%) 0 ”terferometer and the corresponding part of
the data acquisition and the data h& .

3.1.2. Regular opera i n
Regular operation of LIGQ i 1n context@s the coordinated, technically correct operation of all
subsystems of a LIGO 45%0 JOBCHARES; Vith all necessary CDS systems (like data acquisition); it

&

does not mean in th1s & ntext ’?“\

53

All cabling act1v1ti‘es will take place during Installation and Commissioning phases.
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4.1. Cabling in the Operation Support Building1

4.1.1. Types of cables

type uses

armoured, multiple Ethernet

fibre optic cable Fibre Channel
Remote Diagnostic Links
Diagnostic TV

multiple, reinforced Ethernet

fibre optic cable Fibre Channel
Remote Diagnostic Link§
Diagnostic TV

single, reinforced fibre | Ethernet -
optic cable Fibre Channel &% .
Remote Diagn, &’th Links
Diagnostic TV,

Timing System A

A control area rooms, computer room,
; ETNIA

Thin Ethernet cable Ethernet all rooms?

other signal cable TB§; 5 should only be used locally

8
a. except bathrooms, corridor:

i accessible cable trays inside the buildings. The topology has
opfic connections and (most likely) the Ethernet connections a
¢ad0pted. The main hub of the star structure will be placed in the

\ 0 bles may need to be split up upon entering the OSB in order to connect to
' :\’, ide the OSB.

4.1.2.1  Cable installation procedure in the OSB
Cable installation follows the following procedure:

1. who has the budget for the ”CDS” cabling for the building (except control/computer area and ETMA) 77?
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* prepare cable database

¢ pull cable / lay fibre optic cable

* label cable at both ends

* terminate cable (except spares to be left unterminated)

* inspect cable terminals §§%

* check cable continuity / check for correct wiring in multiple cables / mggsure fibre optic loss
(with the exception of unterminated spares cables) L

* enter measurement results in database

Initial cabling should be installed as part of the building cable mstall@ﬁ

etc.).

R

rocess (t ¢

4.1.2.2  Cable spares policy in the OSB
Itis good practice to install spare cables, espccially when rugs

should fully terminated and tested.

4.2. Cabling in the BTEs

4.2.1. Types of cables

type installation notes

runs connect only station buildings and
mid-pumping stations

multiple, armoured
fibre optic cable

connects all 250m additional pumping

fibre optlc cab ,. stations
SR ‘\»
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They are to be installed into the cable trays which are pre-installed in the BTEs. Armoured cable
is typically supplied on reels of 2000m length. Handling is similar to heavy power cabling as it is
relatively stiff (minimum bending radius typically 250mm).

5 SCENARIOS IN THE CONTROL ROO

During the I/C phase the facility control room (FCR) serves as cor mc}\ hub for all people
working on site. ’ %\

For this purpose the Installation Engineer/Scientist in Charge (ESC) shoul'permanently
located in the FCR as long as no regular operatlon takes pla par the facility become

site. His tasks include:

* logging the access of people to the restricted
* watch the facility monitor and control screen

All components of the LIGO facility Wthh are ga,
support, or are monitored by the Fac111ty Co@ol and Monitoring System or by the Particulate
Measurement System) are operaesifiNum thv& IGO control rooms at the site. Control Rooms are:

* Facility Control Room ,
* Diagnostics Control Roont

notes

24 hours

daytime

interferometer scientists daytime

During RO phase he fac111ty control room (FCR) serves as communication hub for all people
involved in the LIGO operation at the site.

Please note, that the Engineer/Scientist in Charge (ESC) is not permanently present in the Control
Rooms during normal operation. He might even be at one of the other sites.
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5.3. Flow of materials through the Control Rooms
There is no regular flow of materials through the control rooms with the exception of paper docu-
mentation.

5.4. People flow through the Control Rooms durin

The following matrix illustrates the people flow through the Control R
are both the facility Control Room and the Diagnostic Control Room
two rooms is not considered §

Room to

Computer Room X
Tape Room X
LVEA X

Conference Room or other
break-out room
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5.6.2.  Troubleshooting

Computing equipment in the control rooms and in the computer room should be covered by on-
call maintenance contracts by external contractor. Computer system software troubleshooting nor-
mally takes place via remote access.

6 SCENARIOS IN THE EMTA

6.1. Activities in the EMTA during I/C phases:
Activities in the EMTA during I/C phases include:

* testing electronic modules in pre-configured test stands (%
station

* testing electronic modules in ad-hoc set-ups

* execute minor repairs on electronic modules

* assemble and test cable sets (incl. ﬁbre optics) @

’\\
6.2. Activities in the EMTA dﬁrmg R
Activities in the EMTA during RO phaﬁm .de:

* execute minor repairs on
* test and repair cable sets ( e

6.3. People in
ETMA provides

6.4.1. Cleaning

All equipment leaving the ETMA for a clean area (mainly the LVEAS) requires cleaning before it
leaves.

Where is this cleaning done?.
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~ The items to be cleaned are:

* cable sets

e electronic modules

* crates (full and empty)
* complete pre-cabled cabinets (with or without electronic modules)
* measurement instruments (oscilloscopes etc.)
¢ tools

* (paper) documentation

6.4.2. Categories of materials

phases.

LVEAs

pre-cabled 19” equipment cabinets : 5| COF
i long -term store Store?

‘\
&
&

supplier LVEA

c VME crates
LVEAs Store®
._ store(s) supplier (repair)
d Electronic modules o supplier LVEAs
; ~ LVEAs supplier (repair)
e Instruments supplier LVEAs
LVEAs supplier (repair)
f small electro x compone .§ § & accessories supplier n.a.
g paper dogiimergti @%@ LVEAs LVEAs
Sl L e other sites other sites

2. all items which go 1 i-t ¢VEA have to undergo cleaning
b. mogt likely these i s§eed cleaning and wrapping before being put into the store
c. u@%kely these 1%s need cleaning and wrapping before being put into the store

& N&\
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6.4.3. People flow involving the ETMA during I/C phases
The following table illustrates the people flow through the ETMA.

Table 6: People flow involving the ETMA g@%

Room to | from
| e e
Control rooms X X

or by phone/intercom to the @cﬂltN\ntrol rm I

assume that the correspongigis
dled there

a@rwork will be han-

7.1.1.  Cable Trays

e all cables are routed in cable trays
e cable trays fall into two classes
*» main highways
*¢ local connections 2
e Main highways contain system cables and I iStance signal cables
* local connections connect individual elec@omc abinets (or groups of cabinets to the highway
trays. They contain system c \.-n‘\%\ s@nal cables for the local cabinet
* Highway trays are typlcallgéb pre ins 9\ d at the beginning of the installation phase
* Local connections are 1nst§lled togcth w1th the installation of the corresponding electronic
cabinet(s) §\‘

7.1.2. Cablnet%“trat\odules

at the remote sites.

Electronic cabinets 3

‘5'

ve pre-cabl
ms\ p

and moduie type equipy et will be installed at the site when the cabmet is in its final position.

Cabinet§ 188 ,ﬁ}pected@nor to installation in the EMTA. They are then cleaned for installation in
the LVEA. If th ; \@*'i%not immediately installed, they are wrapped and stored in the long-term
store. 5 d

Electronic cabinets are suitable for transportation by hydraulic dolleys or by overhead crane.

Cabinets are placed in position and then mechanically connected to the cable trays. They do not
need to be bolted to the floor.
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Electrical power is then connected via individual, permanent electrical connections to the corre-
sponding distribution board. Every cabinet has a separate circuit breaker on the panel.Electrtical
power cables do not share cable trays with CDS cables.

7.1.3.  System Cabling

Cable types:
e fibre optic
e thin Ethernet

akes: 6tithe 1nsta11at10n of the corresponding
cablncts This applies typlcally to connecti@s betw crates in the same cabinet or in

adjacent cabinets.

Long-distance signal cables are few, théy are % {
cables.

7.14.  Signal Cabling &
Cable types

e signal coax

e twisted pair
* multiple twisted-pfii
e coaxial TV .

of 81gna1 cables may b@ o: inected directly to the destination electric components without being
fough termma%biocks
& -

7.2 Commissioning of CDS Equipment in the LVEAs

The commissioning scenario for CDS equipment is by far not yet defined in addition it is closely
intertwined with the commissioning of the corresponding IFO components.
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The following is patchy list of ideas and suggestions.

7.2.1.  Commissioning activities without computer support

The operations mentioned below do not involve the CDS control, monitorin&@%*ﬂata acquisition
software. They would profit, but do not depend upon, on-line, local access (CDS) cable
database. Ideally a hand-held data entry station should be available. § N

7.2.1.1  Cable checking of long distance cables

The following operations are executed by two people using a poing -

. FlbI'C optlc cables are checked by applymg a calibrated light source s

data base.
* long-distance copper cables (if there are any at all!) are ch'
pairs on the same run

7.2.1.2  Cable checking of local cables
Local cables are checked in a similar way as long

comm1ss1omng

e alocal CDS console (=workstation)
a telephone connection

[ ]
* network connection \\\\ \

%

| Y 1
This implies that CDS consol gomputer orkstations) need easily be transported from one
location to another in the\&addl B purpose it may be requlred that these Mobile Consoles
be compatible with tra§sportz§ £ 0

Many computer-base' & B issioning activities will require that the facility control room be
manned iryorder to pr v1a‘;ef coordination between the activities of different crews and in order to
keep thQ\ S system inning.

AN

e &VEAS are closely monitored from the facility control room where the entry
i handled.

Entry and exit&d
permit procedure
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7.3. Maintenance of CDS Equipment in the LVEAs

73.1. Scheduled maintenance

 regular visual and acoustic (hissing fans!) inspection of cabinets &w
* filter cleaning (if cabinets are fitted with air filters)

7.3.2.  Troubleshooting

Troubleshooting is the most difficult-to-predict scenario. It may inv {Qing between a soft-
ware check from a console to a full commissioning scenario as s gbove. The main prob-
lem here will most likely be the flexibility of the procedure to take iteriia ‘:‘i:s}\__ the controlled areas.
Items which spring to my mind here are: N

e measurement instrument (oscilloscopes)
e spare electronic modules
* cable assemblies

* tools

e paper documentation

* portable computers

e complete workstations

tipment may need to be duplicated and one
s for the corner station LVEA)

Troubleshooting always requires the facility cons
R &
\§\ ¥
R §

8 SCENARIO INTHEBT ENCLOSURES

8.1. Installation of

RN
SRR

\\\‘:%\\t\!\@
8.1.1.  System blmg N
CDS system cablg,s 1 BTE arqé%xcluswely armoured fibre-optic cables. They can be treated

lik blg8y, :
e power ca ﬁ&\\ | \W@

In the present scena o \ CDS services available for the BT baking and characterization) the

9
1nsta11at10n of the CDS &\ Em cables in the BTEs takes place after all station buildings are avail-
able.

s\gr@ar to the one described for the LVEAs above.
R \Q*
8.1.2.  Signaf Cabling

Signal cabling in the BTEs falls in two categories:

¢ cabling in the 250m “stations”
e cabling in the BTE proper
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If the 250m stations are separated from the BTEs and are properly protected from rodents, signal
cabling there is the same as in the LVEAs.

Signal cabling in the BTEs outside the 250m stations requires precautions aghinst rodents

(armoured cable) SN \\\

8.1.3. Cabinets, Crates, Modules f

If the 250m stations are separated from the BTEs and are properly
from rodents, the handling of cabinets, crates, and modules is idehtiCaf}
LVEAs. '

8.2. Commissioning of CDS Equipment i m

Same considerations as for the LVEAs apply.

8.3.2. Troubleshooting \\\

Same considerations as for the LVEAs appl§§

9 DELIVERIEQ\AND

SITES &\% )

Qfﬁé@

9.1. CDS com onen%\%hvered to the sites

size/weight comment
I/C phases only
I/C phases only
c empty 19” ‘equipment cabinets I/C phases only
d | pre-cabled 19” equipment cabinets I/C phases only
e VME crates
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Table 7: CDS equipment delivered to the remote sites

description size/weight comment

f Electronic modules

g | computing equipment
h | cable trunking materials
j instruments

k | paper documentation

1 empty tapes

m | small electronic components & accessories

9.1.1. Large items

"’«

* unpacking in the shipment/receiving are
e computer registration (where?)
* transport to the long-term storage or;

¢

9.1.2. Electronic Modules
For small electronic items (f) the.g

\"i\

. unpackmg in the sh1pp1ng§nd recelv?%
e “registration” in the ETM"
* temporary storage in the E
* acceptance testing (
cleaning (where‘7)§

* inspection, testlng in the ETMA
* cleaning (where?)
* (possibly?) sealing

* transportation to the long-term store or to the final destination (LVEA), as applicable
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9.14. Computing Equipment, Instruments!

For items g, j the sequence is:

* unpacking in the shipping/receiving area @\@N@
* computer registration (where?) .

e transportation to the final destination: FR
e computer room for compute servers and tape/disk units §§
el . . § gl Rl
 Facility control room, diagnostic control room, user control rgdm &Tdmd &l office for
workstations/desktop computers S
» ETMA for instruments

9.1.5. Small items

Sequence:

» registration in the shipping/receiving area
e delivery to the end user
e unpacking by the end user

9.2. Deliveries from the sites

Table 8: CDS equip

Ej

description comment

a VME crates for repair,

S, & to other site

TR

Electronic modules & . for repair,
: ] to other site

for repair,
to other site

to other sites

to archives site

S, %‘%, ¢
9.2.1. < g cra;&s, Electronic modules, computing equipment

% %:%\. ‘§
VME crates,

eleétflic modules, computing equipment (a, b, ¢, d) may need shipping for repair
off-site or for use 4t another site. The sequence is as follows:

« transport from location (store or actual installation location) to the ETMA
» preparation for shipping (ETMA)

1. small computing accessories are handled as small electronics (electronic Modules) or other small items.
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* de-register (where?)
* transport to shipping/receiving area
* packaging (shipping and receiving area)

9.2.2. Tapes P,

The present scenario provides for a complete set of tape copies to be ship a;%x\
site on a daily basis once the facility is operational. During RO about 1 .iapes wiilibe pgoduced

per running interferometer per day. During I/C some data tapes will b%aﬁé uced; tE#Ember will
be lower than in the operational phase. & }g\\\ ¢

9.2.3. Storage

The following table lists the types of equipment to be stored«at.the
each category in which store they are expected to be kept. %

description ght location®

LTS
LTS
LTS

cable on drums

o | &

fibre optic cable on drums

ETMA or LTS

LTS®

ETMAY

normally not
stored

normally not
stored

LTS
ETMA

Tape Room,
Computer Room

b. wrapped and aled after cleaning
¢. wrapped and sealed after cleaning
d. wrapped in sealed envelopes after cleaning
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10 OVERALL COMMISSIONING SCENARIO

considered.

There are however some obvious necessities:

* assembly and standard pre-cabling of Qiectromc
ee assembly of cabinet frame ‘\\\i\‘%
es installation of isolation transformer and=§§J 2(
e¢ installation of ground wiring N
es installation of temperature sensing &
oo testing @i“«‘%“ &%\\%
e signal pre-cabling of electﬁ)mc cabinéy:
e¢ installation of VME crg
e¢ installation of tenm\nal ks
e+ installation of C@ET&% bg‘\{ /e
¢ installation of@emperaﬁg\\%nsmg
se testing %
* installation ogjcabkﬁ;&\ s \@
installation @F\ SRR

"3"‘/

§¥onnection to cable trays (local connection) and to 120V

Payg_{? MISSup
inbendially (euph)
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