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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 considerations (T940002-
05)

This is a spelling-corrected reprint of the first draft. The only other changg
should better reflect the contents of the note..

e new title which

2 KEYWORDS

3 OVERVIEW

different systems and interferometers is phased, ingiz
place in parallel with regular operation activitiess

Regular operation of LIGQO in ontexgbg
subsystems of a LIGO dstestor topetisiith all necessary CDS systems (like data acquisition); it
does not mean in this ntext i the interferometers are necessarily locked or that the observa-

tory works at full sengitivity.
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4.1. Cabling in the Operation Support Building1

4.1.1. Types of cables
Cabling in the operation support building falls into different categories (se

IGO-T940002)

type uses
armoured, multiple Ethernet
fibre optic cable Fibre Channel
Remote Diagnostic Links 3
Diagnostic TV ol

multiple, reinforced Ethernet only cong Ects euipment inside the

fibre optic cable Fibre Channel me statipn building
Remote Diagnostic Links trol are ¥ rooms, computer room,
Diagnostic TV
single, reinforced fibre | Ethernet — gonnects equipment inside the
optic cable Fibre Channel &% N same€ station building:
Remote Diag control area rooms, computer room,
Diagnostic {ETMA

Timing System

Thin Ethernet cable all rooms?

should only be used locally

other signal cable

computer roon. N

i . .
The indoors fibre type p?%bsed cannot be pulled into trays, it needs to be placed. This requires

easy acceds to all cabl%a"ys in the building.
.

Armoured fibgghe ticggbles may need to be split up upon entering the OSB in order to connect to
different locatio Side 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?7
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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 @\N

* check cable continuity / check for correct wiring in multiple cables / med
(with the exception of unterminated spares cables)

* enter measurement results in database

Initial cabling should be installed as part of the building cable install o

etc.).

4.1.2.2  Cable spares policy in the OSB
It is good practice to install spare cables, especially when rugs

should fully termmated and tested.

4.2. Cabling in the BTEs

4.2.1. Types of cables

installation notes

type

runs connect only station buildings and
mid-pumping stations

multiple, armoured
fibre optic cable

connects all 250m additional pumping
stations
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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 ROOMS |

During the I/C phase the facility control room (FCR) serves as co
working on site. ’

located in the FCR as long as no regular operation takes place;" ¥ S,
operational, one may consider to move him to another location\ E '\“
(At least) one operator is permanently present in the F, as lor&geople are working on the

site. His tasks include:

K>
2,

N S

* logging the access of people to the restricted 4%
* watch the facility momtor and control screen

support, or are monitored by the Facility Co@ol d Monitoring System or by the Particulate
Measurement System) are opery ;;;::s:a::-ag;\ IGO control rooms at the site. Control Rooms are:

¢ Facility Control Room
. Diagnostics Control Room

notes
24 hours
. interferometer scientist daytime
interferometer scientists daytime

During RO phasé the facﬂlty 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 during }!C phases

The following matrix illustrates the people flow through the Control Ro Raqoms here
are both the facility Control Room and the Diagnostic Control Room a1 trafﬁc DeEgween these
two rooms is not considered &

Room to
Computer Room X
Tape Room X
LVEA X

_= at i e corresponding paperwork will be
Lihere as well

Conference Room or other
break-out room

i ;;_ equ1pmen%sf').ec1ally tape units) may be subject to scheduled hardware maintenance.

SRR 1pm£t is subject to occasional shutdown due to software maintenance.
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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 troubleshootmg nor-
mally takes place via remote access. -

6 SCENARIOS IN THE EMTA

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

* testing electronic modules in pre-configured test stands (3
station

* testing electronic modules in ad-hoc set-ups

* execute minor repairs on electronic modules _

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

* assemble and cable complete electronic cabings

. testmg electronic modules in pre-conﬁgured i

« execute minor repairs on eff
* test and repair cable sets .

N ; .
* anumber of ele ‘M& ic workbenches (increasing with time) for use by the “permanent resi-
dents” of the ETMA '8

by temporary users.
k §

mﬁenals through the ETMA

o
\§~

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:

e cable sets

e electronic modules

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

* (paper) documentation

6.4.2. Categories of materials

The following table lists the materials categories which enter and leave

phases.
Table 5: CDS equipment going through
description to®
a empty 19” cquarr_l-ent cabinets n.a.
b pre-cabled 19” equipment cabmets \ LVEAs
W long-term store Store?
¢ | VME crates  supplier LVEA
LVEAs Store®
store(s) supplier (repair)
d | Electronic modules & supplier LVEAs
LVEAs supplier (repair)
e Instruments \ \@“ supplier LVEAs
@‘& W LVEAs supplier (repair)
f small electror compf& & accessories supplier n.a.
— #
i & LVEAs LVEAs
' other sites other sites
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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

Room to | from

Control rooms X X

or by phone/intercom to the fcilit§scontrol rdom. I
papErwork will be han-

7 SCENARIO IN THE LVE AREA® \

7.1. Installation of CDS Equipment

7.1.1. Cable Trays AR

* all cables are routed in cable trays
e cable trays fall into two classes

es main highways

oo local connectlons

cabinet(s) N
@@\\
7.1.2. CablnetsﬁCrat “

£ "‘3"\\\5
 pates Q\\\% cabinets arrive as pre-wired units at the sites.

Pre- wired cabinets norm o

Cabme pected@nor to mstallatlon in the EMTA. They are then cleaned for 1nsta11at10n in
the LVEA y
store.

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:

* fibre optic
* thin Ethernet

Short distance system cables (fibre optic and copper)®
dard-length cables from stock. Installation tak
cabinets. This applies typically to connectl s betwoel
adjacent cabinets.

Nihe 1nsta11at10n of the corresponding
F, crates in the same cabinet or in

Long-distance signal cables are few, they are
cables.

7.1.4.  Signal Cabling *
Cable types

* signal coax
* twisted pair
* multiple twisted-pii
e coaxial TV "'

\ﬁﬁ after the installation of the corresponding electronic cabi-

(Local) signal éibh
nets. They are typica _ted to terminal blocks in the (pre-wired) cabinet. A small number
of signal cables may bg ¢ - nected directly to the destination electric components without being

B,

routed e:;\\{\. h termma Tocks

cables.

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

g #fthdata acquisition

The operations mentioned below do not involve the CDS control, monitoring

7.21.1  Cable checking of long distance cables

The following operations are executed by two people using a poing

» Fibre optic cables are checked by applying a calibrated light sourc
ing the light intensity at the other end. The result of the
data base. '

* long-distance copper cables (if there are any at all!) are cheg} dntinuity by using wire
pairs on the same run ¥

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

commlssmmng

¢ alocal CDS console (=workstation)
* atelephone connection
¢ network connection

This implies that CDS consol e«
location to another in thQQMd' Bl %
be compatible with trag 1 Ren by overhead crane. Th1s is techmcally posmble by buying rack-
mounted computing €gui b
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7.3. Maintenance of CDS Equipment in the LVEAs

7.3.1. Scheduled maintenance

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

73.2.  Troubleshooting

Troubleshooting is the most difficult-to-predict scenario. It may invg
ware check from a console to a full commissioning scenario as skg
lem here will most likely be the flexibility of the procedure to take ite
Items which spring to my mind here are:

hing between a soft-
ove. The main prob-
nto the controlled areas.

measurement instrument (oscilloscopes)
spare electronic modules

cable assemblies

tools

paper documentation
portable computers
complete workstations

5 ment may need to be duplicated and one
ts for the corner station LVEA)

In the present sceli’ \CDS services available for the BT baking and characterization) the
1nstallat101; of the CDS \v“v m cables in the BTEs takes place after all station buildings are avail-

%"&

,
8.1.2. Slgnaf Cablmg
Signal cabling in the BTEs falls in two categories:

¢ cabling in the 250m “‘stations”
* 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
(armoured cable) g :

8.1.3. Cabinets, Crates, Modules @

[ CO ned and protected
{3 the handling in the

If the 250m stations are separated from the BTEs and are properl
from rodents, the handling of cabinets, crates, and modules is ideh
LVEAs.

8.2. Commissioning of CDS Equipment in the BHE

Same considerations as for the LVEAs apply.

8.3. Maintenance of CDS Equip

8.3.1. Scheduled maintenance

8.3.2.  Troubleshooting

Same considerations as for the LVE As appl

9

R
STTES Ny,

llvered to the sites

size/weight comment
a I/C phases only
b fibre opt&“ble on drums 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 sh1pment/rece1vmg areg\gﬁ 3
e computer registration (where?) :
e transport to the long-term storage ord »v A

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

* unpacking in the shlppmgg&id recel :
e “registration” in the ETMA
e temporary storage in the E'R¥%
* acceptance testing gﬁ li
. cleanmg (wherc )\\

* transport to stpre (st like é@hmde the ETMA)
§ TR \

follows.

e p1nglrece1v1ng area
e computert 3«“%*}\ @ﬁon (where?)
e transport to th@éTMA
* 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:

e unpacking in the shipping/receiving area
e computer registration (where?)
e transportation to the final destination:
e computer room for compute servers and tape/disk units
* Facility control room, diagnostic control room, user control
workstations/desktop computers
¢ ETMA for instruments

9.1.5. Small items

Sequence:

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

9.2. Deliveries from the sites
Table 8: CDS equip g\

description size/weight comment

a VME crates for repair,

to other site

for repair,
to other site

b Electronic modules

c | computing equig&( A
5

§
§
&

for repair,
to other site

to other sites

to archives site

VME crates, eie, fic modules, computing equipment (a, b, ¢, d) may need shipping for repair

off-site or for use dt 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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e de-register (where?)
* transport to shipping/receiving area
* packaging (shipping and receiving area)

9.2.2. Tapes

The present scenario provides for a complete set of tape copies to be shippéeig the data analysis
site on a daily basis once the facility is operational. During RO about 15 Wik be produced

per running interferometer per day. During I/C some data tapes will befte S A
be lower than in the operational phase. '

9.23. Storage

The following table lists the types of equipment to be stored«a the 1
each category in which store they are expected to be kept. % i

description location®
a cable on drums LTS
b fibre optic cable on drums LTS
c empty 19” equipment cabinets » ] ‘ LTS
d | pre-cabled 19” equipment cabinets G _ ETMA or LTSP
€ VME crates | LTS®
f Electronic modules ETMAY
g | computing equipment : normally not
e Sy stored
computing pe%pherals‘%% and disk units) normally not
stored
LTS
ETMA
Tape Room,
Computer Room

a. LTS: Long':\‘ £
b. wrapped and §

c. wrapped and sealed after cleaning

d. wrapped in sealed envelopes after cleaning
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10 OVERALL COMMISSIONING SCENARIO

The overall commissioning scenario in the sense of the sequence of the sysgén
considered.

There are however some obvious necessities:

Control room and CDS networks need to be install before any of
missioned.

11 CONTRACTUAL ASPECT
TION “

 assembly and standard pre-cabling of gl
e assembly of cabinet frame & \\
¢ installation of isolation transformer
¢ installation of ground wiring

e installation of temperature s¢i
'\"-‘:k:\
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