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1 INTRODUCTION

The System Engineering Group and the Detector Group are developing several Integrated Layout
Drawings (ILD). These integrated drawings will be updated routinely and maintained based ypon
the input from several groups (e.g VE, CC, CDS, etc.). Although the baseline/approved configura-
tion will be controlled by Systems Engineering, all groups may have access to all the constituent
drawings and can propose changes to the drawings which represent their equipment/responsibil-
ity. This document defines the integrated layout drawings that will be developed and maintained
by LIGO. The logistics and methods of access, updating, maintenance and control are also
described.

2 INTEGRATED LAYOUT DRAWING CONTROL

Integrated layout drawings are those drawings which depict assembled/installed hardware from
multiple groups into a shared space, such as the LVEA or the interior volume of a BSC. The
drawings can in general be two-dimensional or three-dimensional.

2.1 Drawing Access

The approved baseline layout drawings will be kept in a directory structure with read-only access.
Anyone can copy or reference these drawing files as needed for viewing or performing design or
trade-off studies, but can not make changes directly to the files.

The directory structure resides on the LIGO/CIT network and will be mirrored on the LIGO/!\{IT
site.

2.2 Directory Structure

The integrated layout drawings will be maintained by a responsible engineer within Systems
Engineering. All of the IL drawings are in subdirectories under ~sysint/public/dwgs/. Each IL
has a separate directory and each constituent drawing which is referenced by the IL has p sub-
directory, as indicated in Figure 2-1.

If a constituent drawing externally references (x-refs) a “sub-constituent” drawing, then fhat
drawing must be placed in a different directory. Nested xrefs must be in different directories dr the
path can be lost.

2.3 Characteristics & Style Guides

Theinitial integrated layout drawings will have the following characteristics:

* Two-dimensional (2D). Selected vacuum chamber layouts will be developed in three-dimen-
sions (3D), but the building layouts which are of immediate concern will be 2D.

» AutoCad Release 13, PC version. (AutoDesk is dropping support for the unix versions.) |

1. An externally referenced drawing in the same directory as the parent drawing has an incomplete path rgf-
erence. As a consequence if the parent is moved or copied, the xref’d drawing is not found.
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Figure 2-1: Directory Structure
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* The maximum length of a directory pathname is 65 characters.
* The Integrated Layout (ILDrawings (ILD) will have minimal content and incorporate, throu

external file reference, separate drawings allocated to the groups involved (see Figure 2-

h
2).

An external file reference (xref) is a drawing file linked (or attached) to another drawing. The
referenced file contents cannot be altered; however, the layer settings of the externally refer-
enced drawing can be controlled [i.e. display of the layers can be turned on (visible) or off

(invisible)].
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» Each layer must be homogeneous in its content; drawing objects, dimensions and labels|shall
each be separated into different drawing layers. (This is not a requirement which is impoged
upon subcontractors.) The purpose is to make it easier for other groups which xref a draying
to select the content needed without cluttering their drawing.

» The following are suggested guidelines in the development of the individual referenced draw-
ings:

- don't duplicate information available in another group’s drawing -- use external refer-
encing to incorporate drawing information from another group

- use copious layers (and colors), so that other groups can selectively include or exclude
information from your drawings and prevent excessive clutter from irrelevant informa-
tion

- Use the LIGO drawing templdtelefined by Systems Engineering in the Integrated
Layout (IL) drawing file for labeling drawings to be issued (i.e. assigned a drawing
number). If this is not appropriate, then use a copy of this drawing template within
AutoCad’s “paper space” for an assigned drawing file, not in the “model space”. [See
also section 2.7].

- put detail views into a separate drawing file (i.e. separate drawing sheet) so that they
don't clutter the integrated layout drawing.

- labels should be placed into a separate layer(s)

- dimensions should be placed into a separate layer(s)

« Use the LIGO standard local coordinate systems

« Use the LIGO standard nomenclattre

* Do notincorporate an externally referenced drawing into your drawing (either directly or as
an inserted block). This violates the separation of drawing content and causes duplication.
(One can of course do anything desired with one’s own copies of the drawings and in one’s
own directories -- just don't return “contaminated” drawing files for incorporation into the
baseline integrated drawing set.)

2.4 External Referencing

AutoCad has a feature called external referencing, or “xref”. One can attach another drawing file
into the current drawing file through xref. The layers of the attached drawing can be turned off
and on, but the drawing content can not be altered. As indicated in Figure 2-2, the Integrated Lay-
out (IL) drawing is then basically a shell which references the group drawings; The ILD hgs a
drawing block and notes, but the geometry should be put into xref drawings. r

2.5 Updating and Configuration Control

All modifications to the baseline are governed by the procedures in the LIGO Configuration Con-

1. TBD

2. W. Althouse and G. Stapfer to A. Lazzarini, LIGO Coordinate System, LIGO-L950128, 15 Feb 96.
A. Lazzarini, Derivation of Global and Local Coordinate Axes for the LIGO Sites, LIGO-T950004-A-E,
3 Jul 95.

3. B. Young to A. Lazzarini, LIGO Naming Conventions, LIGO-L950810-00-E, 30 Oct 95.
D. Coyne to B. Young, Proposed Additions to Nomenclature for Equipment within the Buildings, LIGO-
L960197-01-E, 18 Mar 96.
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trol Plan (CCP). The following guidance is meant to augment the CCP and indicate the mechan-
ics of integrated layout drawing configuration control; if there are conflicts, the CCP governs.

The steps in the process of reviewing and updating a group drawing is indicated in Figure 2-2.

» copy the group drawing(s) (but not the IL drawing or the drawings developed by other groups)
into a local workspace and add appropriate xrefs to the other drawing files.

« prepare an Document Change Notice (DCN) after modifications have been made to the draw-
ing owned by the group

» submit the DCN for approval and, as part of the DCN submission, inform the IL responsilyle
engineer of the proposed change (cite the DCN number) and provide a file pointer to thg
revised constituent drawing path/filename (also if appropriate, the path/flename of a revised
“read_me” file for inclusion in the same directory as the revised drawing)

Systems Engineering will then:

+ review the drawing to verify that it complies with the DCN and is compatible in all other |
regards with the current baseline

» upon approval of the DCN, replace the baseline drawing file with the revised file (incremgnt-
ing the version number)

 revise the IL read_me file to indicate the DCN and its affected drawing (incrementing the|ver-
sion number of the IL)

» archive the newly revised IL to the DCC in electronic form |

2.6 Archival

Electronic archival and submission to the Document Control Center (DCC) is defined in
L960641. Each time an ILD changes (because a constituent drawing changes), the ILD is|to be
archived in electronic (*.pdf) form to the Document Control Center (DCC). All of the referenges
are bound into the ILD and archived as a single print file.

There is no intent to archive the source CAD files -- only to maintain the latest versions i} the
~sysint directory.

2.7 Drawing Numbers and Revisions

Issuing and associating drawing numbers for specific “views” onto a complex drawing, wherein
some layers and viewports are visible and others are not, can be difficult to manage and track.
AutoCad cannot save different “view-configurations” which may all derive from a single drawing,
but be issued separate drawing numbers (e.g. electrical conduit locations for CDS, vs optical table
locations for LSC, etc.). In addition, although one can get a list of the drawings externally refer-
enced in a particular drawing file, one cannot automatically get a list of all drawings which refer-
ence a particular drawing file. Consequently, it is imperative that the ILD responsible systenjs
engineer consider carefully for each drawing change, what drawings need to be revised and re-
issued.

1. LIGO Configuration Control Plan, LIGO-M96xxxx, TBD (in-process).
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Figure 2-2:
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Each time a drawing is issued (i.e. a drawing number is assigned) or a constituent drawing ismod-
ified, the following shall be done by the responsible systems engineer:

all ILDs effected by the change shall be identified and incremented in version (increment number

if it's a draft (unsigned) or increment letter is its been issued), filed in the DCC electronically [per
section 2.6) and copies distributed (with an approved DCN per section 2.5)

2.8 File Naming Conventions

All ILD and constituent drawing filenames shall comply with the name list provided in sectior] 3.
All AutoCad drawing files shall have the filename extension “.dwg”.

All “read_me” files shall be either text (with the filename extension “.txt") or framemaker docu-
ments (with the filename extension “.fm”).

All filenames shall end with a version number tag as follows:

<drawing filename>-<version number/letter>.dwg
where the filenames are per section 3 or per L960641. The version number (draft dwg) or lefter
(released dwg) shall be incremented each time a change occurs to the baselined/controlled [draw-
ing files. The associated “read_me” file shall record the history and the nature of the change(s)
for each version.

2.9 “Read_Me” Files

“Read_me” text or FrameMaker files should appear in all directories with descriptive comments
on the contents of the directory and a revision history.

2.10 Subcontractor Drawings

Drawings received/submitted from subcontractorsiateautomatically incorporated into the ILD |
baseline set of drawings; it is the responsibility of the responsible group engineers/managers to
inform Systems Engineering if there is a drawing revision and to comply with appropriate config-
uration control procedures.

Drawings from subcontractors that are referenced in ILD drawings should be renamed (to thé file-
names indicated in Section 3) since it may be necessary to turn layer information on or off,
remove viewports, etc. (i.e. the resultant drawing may not be precisely what the subcontractor
delivered). It is advisable to maintain a copy of the original drawing submitted by the contractor
in the same subdirectory. In addition, the “read_me” file must cite the LIGO number assigned to
the contractor's drawing which was originally used as the basis for the ILD constituent draying
(optionally one can also indicate the subcontractor’'s assigned drawing number, its date of issue or
receipt, rev. number etc.).
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2.11 Sequencing

Time sequenced assembly/installation is beyond the scope of this document. It is anticipated that
the integrated layout drawings will be used to evaluate integration buildup and seqtencing

1. For example, I-DEAS has the capability to play “movie scripts” of assembly/sequence operations.
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3 INTEGRATED LAYOUT DRAWINGS

The basic structure of the ILDs are indicated in Figure 3-1. The ILDs are at a top level and cclgtain
no geometry content -- just notes and a drawing block, title and number. The geometry content is
incorporated by drawings at the layout (or assembly) level for each of the subsystems. The level
of detail can be at the envelope or top level assembly level. Detailed component level informgtion
can be incorporated, but may only add unnecessary information and clutter the drawing.

The subsystem designers basically own and maintain these drawing files and their assdciated
directories. Subsystem layout drawing files can be single drawing files or they can in turn|xref
other subsystem drawing files. The subsystem layout drawing files are not necessarily drayings,
i.e. they may not have a separate drawing number. This is because in many cases they require an
xref to another drawing file to be in proper context, so the information is issued as an ILD, hot a
single subsystem layout. There will of course be exceptions to this rule. In the even that g sub-
system layout drawing needs to be issued as a separate drawing, then a title block is addeci to the
paper space of the drawing file. (The xref brings in the model space of a drawing file, not the
paper space, so the ILDs which refer to the subsystem layout drawing file will be unaffected

To emphasize the fact that the ILDs are issued as drawings whereas the subsystem layout informa-
tion are simply drawing files (but not issued drawings with numbers), the naming conventionj|is to
name the ILDs with their drawing number but to use a descriptive filename for the subsyptem
drawing files, as indicated in the following tables. The directory in which each ILD resides }{‘s a

descriptive name, so the content of the ILD will be clear from where it is located in the diregtory
structure. For example, the LVEA equipment arrangement at the Hanford site is drawing number
D97xxxx. Consequently its filename is D97xxxx.dwg and it will be in the directory ~sysint/ptib-
lic/dwgs/LVEA_WA. Any associated print files should also reside in the same directory and be
named D97xxxx.plt (or better yet submitted to the DCC electronically so that it is archived jas a
compressed *.pdf file).

As an example of the use an ILD by a subsystem designer, Figure 3-1 also defines the relatipnship
between the Optical Layout (or optical model) and the Optomechanical Layout Drawjng.
Whereas the Optical Layout is strictly has just optical elements and rays, the Optomechanical
Layout also includes the physical elements which can interface with the optical system (cham-
bers, baffles, optical tables, telescope structures, etc.).

The following tables give brief descriptions and filenames of the integrated layout drawings, and
their constituent (externally referenced) drawing filenames with an indication of the content of
these drawings.
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Figure 3-1: ILD Structure

TA313

o Bmpy | uone|suel L
. Inokeq N peoony
Z reondo

AdOD TvOOT1

1noAe
[eaiueyosswordo
e o4l
Z Ad0D V201

ai

[w

noAeT $o.
WEmEQSUm_
=4 N3d
T 1noke’
> d
uNV [eanao ujo\m@l_
WEmEo__:Um_
Zz 0090/sNs

S

noAeT
juswdinb3

Y
>
z osl

suoneaipow Buimelp ssasoid-ul
/Bunjiom Jo uoneisuab ayy Joj
a9eds A1012a.Ip [820] S,2U0 Ul

s@Tl 8yl Jo asn ajdwex3

AERE]
NV1d

m
m
T2 swdinb3

AI13
NVv1d

1noAeT

£ Boi shs

% uswdinbg

1noAkeT

I3s

noAe . m
o NOoAe —
wawdinbg 1 1 alIxX
W ol Ziuawdinb3 g a2z
JaIx / qu ) SOD v
L | 3JX g
JaIx } _JaIX JoIX
1noAeT |«
e 0 [eaiueydswoido 7 7
T ue|d ¥npuod noAe
C odl al
> T 6a M _/ReiLsjqed| M| Xoey SAD
IS aunl 22 anl
(uoneuasald Jo Ae)d Uoy z /64 Z /60

UMOUYS 10U ale S| 18Y10 1o} Syul| JaiX)
1noAe [ealueydswolrdo a1l aidwex3

oI

juswsbueny

juswdinb3
2 a
S 264

sloquiAs pis
al
16Q

m
28
=4
)
I3
©
2
pow TO0-S-670A o
o (Isd) 2
— Juswabuely o
>
Z wawdinb3 3A
mo (suosied)
E  aupno
\ch__o__sm* 20




sweBq 1soyb yum Buioesy Ael SO pue DO ‘|oul InokeT eando | "uibu3 ‘sAs 18@ 1dO” v\ VaA1
(OIN) 18Ued|D BPO pue
(LWIN) @doasajaL BuiyoreiN spoiN 8y} “joul IO VA VYIAT
99S -- [9pow dySY paresbaiul ue ybnoayy paresodiooul
sl 1noAe| [eando ay1) siusuodwod [eaisAyd (O]) sondo indu sondo 1ndu Ol YW\ VaAl
"019 ‘swivlSAsgns |3S 8yl uo
suofieo0] [enualod Ja1awola|edde/i1axeys ‘suoneao| Jalswolsubew
gixe-¢ ‘uawdinba Bulioluow Bulpjing pazijenuad 1o} Jea|d Aels «A\3Id WN3d VW VaAl
SNS yoea 03 Buijgeo
winnaea ‘sDOD ayl Jo yoea 1oj (SNS) saljquiasse uoisuadsns | ulbug "sAs ‘18 SNS VM VYaAl
"018
‘sd|eq ‘sadoasalal uononpal weaq ‘wnnaea ay ul sondo Aejal S0OD SOD VMW VaA
'019 ‘quswubipe
[eniur Joj suondisal (SOT) WIS JO auI ‘sajgel OS] 0} S[e)
-lodlequreyd wolj s1an09d yred Jre ‘saljquuasse Jand| [eando ‘seale
Tedo Aeis pue (s18A00 1snp “oul) sajgel sondo (0S7 + JOSV) OS| oSl JSI VM VaAT
_.n_/__L "019 ‘suoieoo|/seale dn-gnis Jamod [eo1109|9
m ‘leuBis pue Jamod 10y} Jue|d 1INpuo9/a|qed
0 ‘S)oel SOIU0IIIBID *SAd Sad YM VYaAl
o
S "019 ‘SOIU0J103|2 JoTeniok 10} xoel
_OI_ ‘sijorenoe ‘sainonis uoddns
%) ‘sa|ge) sondo pare|os! Ajjealwsias x 0S| JIWSISS I3S VM VAAT
I
'018 ‘JA 1o} suonedo| dn-gnis INpuod Jamod [ed11199]9
‘sdwnd ay) Joj seare Jeg|d Aeis pue sdwnd
‘walsAs wnnaea ayi Jo uoddns ul Buiquinid
‘sanjen areb pue spjojiuew ‘sjoods ‘siaqueyd wnnaea | . dinb3 wnnoep IA YW VAaA]
"019 ‘sulelp ooy ‘sAemyjem pue s1o0op SSadJe
seale dnyoid % sjwi| abeianod aueld ‘sjgued Jemod [eo1109]9
(‘019 ‘salrepunog ge|s ‘si00p ‘s|rem) spunoibxoeq Buipjing £ ISU0D |IAID DD VMW VaA]
'019 ‘(QSV pue JA J10}) Syrewyosuaq juswubie
‘sjauIqgd abelols ‘sayouag Moj) Ueajd ‘Sajlls SSa29k ‘SWOo0l uea|d ‘uibug swaisAs Bau v VaAl uonels Jaulod VMW ‘plojueH
Jaum bai j Bmp-y) sweus|l
wswo0) (Arewud) ( 0) (p.a1 y1) (Bmp-) I Buipjing als
: 4noio #0MQ BmQg 1noAeT] b :

(Buioualajal reulaixa Aq sbuimelq 1noAe] parelbalu] ayl ul pasn ale Yyadiym)

sBbuimelq 1noAe walsAsgns :T-€ a|qeL

page 11 of 23



LIGO-T960051-02-E

anoge-se anoge-se 1dO VW APIN

anoQge-se anoge-se Ol VM APIN

anoQe-se anoQe-se NId VM APIN

anoge-se anoge-se SNS VW APIN

anoQge-se anoge-se SOO VM APIN

anoge-se anoge-se JSI VM APIN

anoge-se anoge-se SAD VM APIN

anoqge-se anoge-se I3S VM APIN

anoge-se anoge-se IA YM APIN

anoge-se anoge-se 20 VM APIN WiyA

anoge-se anoge-se Balu v\ APIN ‘uonelsS-piIN | WM ‘piojueH
ano(e-se anoge-se 1do YW XPIN

anoqe-se anoge-se Ol VW XPIN

aAoQge-se anoge-se N3d YW XPIN

anoqe-se anoge-se SNS VM XPIN

anoqe-se anoqe-se SOD VYW XPIN

aAOQge-se anoge-se OSI VM XPIN

anoge-se anoge-se Sao vMm XPIW

anoge-se anoge-se I3S VM XPIN

anoge-se anoge-se IA VM XPIN

anoge-se anoge-se 20 VM XPIN .

anoge-se anoge-se Bau v XPIN ‘uoneisS-piIN | VM ‘piojueH

Juau0) (Arewd) wawwv Awwﬂm_v a\,%\,m w:c%% - Buiping alS

(Buioualajal reulaixa Aq sbuimelq 1noAe] parelbalu] ayl ul pasn ale Yyadiym)

sbuime.q 1noAe] waisAsqns :T-€ a|qeL

page 12 of 23



LIGO-T960051-02-E

anoge-se anoge-se 1do vW Xpu3l
anoge-se anoge-se Ol VW Xpu3
anoge-se anoge-se NEER/ICIE
anoge-se anoge-se SNS VM Xpu3
anoge-se anoge-se SOD WM Xpu3
anoQe-se anoqe-se OSI VM Xpu3
anoge-se anoge-se Sad VW Xpug
anoge-se anoge-se IS VM Xpu3
ano(ge-se anoge-se IA YW Xpu3l
anoge-se anoge-se 20 VM Xpu3
WLI7-X
anoqe-se anoge-se Bau| 'y Xpug ‘uoneis-pug B ‘plojueH
Juau0) (Arewnd) AMMBMV Awwﬂm ) a\,%\,m w:%% 4 Buipjing als

(Buloualajal reulaixa Aq sbuimelq inoAe] pajelbalu] ayl ul pasn are Yydiym)

sbuime.lq 1noAe] wasAsgns :T-€ a|qel

page 13 of 23



LIGO-T960051-02-E

*0]9 ‘sajeq SO ‘sadooss|al SO ‘sainonns
NS "Ba ‘syjuswaja aremp.ey WwnnoeA pue [esiueydawoldo e
$10193UU09 pue syulod-an ‘sassauley/Buljges wnnoea

:apn|aul 0] LU0 (peDOoINY JO pealsul seap| SVETN
I suop ag Aew) .U, Jaqweyd DSg punoJte pue ul SiINoAe]| g | "ulbu3 "sAS 18 A <USINVYHM pue Y31 VM ‘piojueH
"019 ‘sajeq SO ‘sadoasalel SO ‘salnonis
NS ‘B8 ‘sjuswald arempley wnnoea pue [edlueydawoido |e
S10108UU02 pue sjulod-an ‘sassauley/Bulged wnnoea
:apnoul 01 JUalu0) “(peDOoINY JO pealsul seap| SY3aA
auop ag Aew) .u, Jlaqueyd HDSg punole pue ul sinoAe| s |uibu3 "sAS 19Q I <u>2S9M pue v3aAl VMW ‘plojueH
anoqe-se anoge-se 1do vW Apu3z
anoge-se anoge-se Ol YW\ Apu3
anoge-se anoge-se NId VM Apu3
anoge-se anoge-se SNS VM Abuz
anoQge-se anoQge-se SOO VM Abu3
anoQe-se anoQe-se JSI VW Apu3
anoge-se anoge-se SAd VMW Apu3
anoqge-se anoqe-se I3S VM Apu3
ano(ge-se anoge-se 3N VWM APUZ
anoge-se anoge-se 20 VM Abuz
WIY-A
anoge-se anoge-se Balul v Apu3l ‘uonels-pu3g VM ‘piojueH
(1aumQ) (p.ba1 1) (Bmp-y) aweus|i4
uajuo) (Arewu ‘ . : Buip|in all
Jus0) (Arewd) dnoio 4B Bma 1noker Ipiing IS

(Buloualajal reulaixa Aq sbuimelq inoAe] pajelbalu] ayl ul pasn are Yydiym)
sbuime.lq 1noAe] wasAsgns :T-€ a|qel

page 14 of 23



LIGO-T960051-02-E

Bunieaulbug swaisAs 1010919 AQ pauleiurew =

Bunieauibug swalsAs Aq paurejurew = , e

*0]9 ‘sajyeq SO ‘sadoass|al SO ‘sainonns

NS 68 ‘siuswisje arempJiey WNNoeA pue [eajueydswoldo |e
$10198UU09 pue syulod-an ‘sessauley/Bulged wnnaea
:@pnjoul 01 JUdUoD(peHOoINY JO pralsul seap| SY3A
Ul suop aq Aewl) .u, Jaqueyd DSg punoJe pue ul SInoAe| g | "ulbu3 "sAS 19Q N <USAVHT pue y3aAl
'019 ‘sajeq SO ‘sadooasa|al SO ‘sainionas
5NS 68 ‘sjuswiaja arempley wWNNoeA pue [ealueydawoldo |e
$10193Uu09d pue sulod-an ‘sassauley/bulged wnnoaea
:apnjoul 01 Juauo) “(peDoINY JO pealsul seap| SY3aA
il suop ag Aew) .u, Jaqureyd DSg punoJde pue ul sinoAe; g | uibu3g "sAS 18 T <u>DS4dT pue y3A]
WIV-A
anoge-se anoqe-se <dAOge-se> Y Apul ‘uonels pug
WY-X
anoqe-se anoqe-se <dnoge-se> Yy Xpu3l ‘uonels pug
A
anoge-se anoge-se ranoge-se> v VaAl uonels Jaulo)d ‘uolsbuiInI
(1aumQ) (p.ba1 1) (Bmp-y) aweus|i4
uawuo) (Arew ‘ . : Buip|in all
Jus0) (Arewd) dnoio 4B Bma 1noker Ipiing IS

(Buloualajal reulaixa Aq sbuimelq inoAe] pajelbalu] ayl ul pasn are Yydiym)
sbuime.lq 1noAe] wasAsgns :T-€ a|qel

page 15 of 23



uoneAs|s g 19ays
ueld :T 199ys
papn|oul ale sjage| pue suoisuawip may Aian Qe o4

"UaPs aQq UeD SaJURILS[D SS8JJR/3|SIe pue S8duaJaLI8Iul Tey) oS Bul

LIGO-T960051-02-E

-frelp siyl uo si buiyihiens Ajeaiseq “alis uolBulysepn sy 1o) Wiy

(w3aA) ealy wawdinb3 wnnoep
Wwiy-X ‘uonels-piN ‘eus plojueH

P

(8]

-X a1 Buope Y3 uoneliS-piA 8y Jo Inoke| eaisAyd paresbaiul «dA00R-SE> WA XPIN /6d Juswabuelly Juawdinb3g
1dO VM V3A1
Ol VM V3aA1
NId VM VAAT
SNS VM VaAl
SOO VM V3aA
OSI VWM V3A1
SAd VM V3IAT
lswie 04| buoje) S1Nd uoneAs|a [eulpied INoj 2 18ays E—
papn|oul aJe s|age| pue suoisuawip ma) Aian Are|) 1o4 IA YW YIAT
{IEES
a0 UBd S3JURILS|D SSIIIB/I|SIE pue S3JUBIBLIBIUI Tey) os Buimelp 20 VW VYaAT (V3aA1) eaiy wswdinb3 wnnaeA Jesen
siy1 uo s1 BuiyiA1ans Ajjealseg "uonels Jaulod ays uolbulysep ayl — 9lS pJlojueH
b WO0Y [eIUBYISN PUB YIAT 89Ul JO 1N0Ae| [eaisAyd pajebalul Bajul VW VaA] /60 uswabuelly uswdinb3
218 ‘syoel 21U0J199[8 ‘suoied0| Loddns [ein)onJls plojiueLl wnn
A ‘sdwnd Buiybnod ‘sdwnd uol snjnuue “yrewysuaq Juswubie S|oquiAs prepuels
B9 ‘sQ7| 8} IO} S8I0U PUE S|OqWIAS plepuels auou ,6d (@71) bumelq 1noke parelbaiu|
(Bmp*s)
JuaU0D sbuimelq #BmQ AL

1noAeT paousisley

(@11) sbuime.q 1noAe parelbalu) :T ajgeL

page 16 of 23



pu

A IGO-T960051-02-E

wJe 04| Buoje) s1no uoneAs|a eulped Inoj :Z 19ays
ueld :T 199ys

‘suoneubisap yoel SAao v1 VaAl

[|]oM Sk UMOYS aJe s|jem ay) 0] (8dualajal) pue wal AT YIAT (W3aA1) ealsy wawdinb3 wnnoe JaseT
-4As 9]eulplood O9[1 9yl ul suoisuawid "Sialsn|d el 9llS pJojueH
0Je Sau0z Jea|d Aels pue 3oel SOD 3yl JO SuUoneIo 2D VMW VaA1 16d noAeT yoey sad

uollens|o :¢ 199ys

ueld :T 199ys

papn|oul ale s|age| pue suoisuawip Ma) Alan Alre|D o4
9$S 9Q Ued SaIURIRS[D SS9k 3|SIe pur SadualalaIul Tey) os Bul A<m_>w ealv EmEQ__s_um_ wnnaeA
elp syl uo si BuiyAiane Ajjeaiseg olis UoIBUIYSEA BY) 10} WY L Wwliv-A "uonels-pu3s |lis pJojueH
-A 91 Buoje w3 A uoneis-pu3 ayl Jo 1noAe| [eaisAyd parelbsiui<tdAOge-se> YA APu3 /6d uswabuely uswdinb3

uollens|o :¢ 199ys

ueld :T 199ys

papn|oul ale s|age| pue suoisuawip Ma) Alan Alre|D o4
9$S 9Q UeI SaIURIRSID SS9k 3|SIe pur SaduaIalaIul Tey) os Bul A<m_>w ealv EmEQ__s_um_ wnnaeA
elp siy1 uo si BuiyAianse Ajjeaiseg olis UoIBUIYSEA BY) 10} WY L wliy-X "uohiels-pus sls plojueH
-X ay1 Buoje y3aA uonels-pug ayl jo 1noAe| [eaisAyd parelboiuigdN0Oge-se> YA Xpu3 /6d uswabuely uswdinb3

uollens|o :¢ 199ys

ueld :T 199ys

papn|oul ale s|age| pue suoisuawip Ma) Alan Alre|D o4
‘USPS 9Q UrI SaIURIRSID SS9IJR/3|SIe pue Sadualaiiaiul 1eyl os Bul A<m_>v. ealv EmEQ__s_um_ wnnaeA
elp siy1 uo si BuiypAianse Ajjeaiseg "olis UoIBUIYSEA BY) 10} WY L WwliY-A "uonels-piiA 8ls piojueH
-A Y1 Buoje y3A uoneis-piiA ayl Jo 1noAe| [eaisAyd parelboiul «dA0JB-SE> WA APIN /ed uswabuely uswdinb3

(Bmp*s)
JuaJu0d sbuimelq #06mQ AL

noAe pasuaisley

(@11) sbuime.q 1noAe pajelbalu) :T ajgeL

page 17 of 23



oNO(ge-Se

oNO(e-Se

.6d

(w3aA1) ealy wawdinb3 wnnoep
Wwiy-X ‘uoielsS-pi ‘sus plojueH
1ue|d Anpuop/Ael] ajqed

palinbal se s|ejap :g 19ays

Sad> VM VaAl

LIGO-T960051-02-E

1noAe paduaiajoy

(slure O4| reuipsed Inoy ay) 19| 1e) SUONRASID :Z 199Us 1I3S VWM VAN

ueld :T 199ys — ¥3A1) ealy uawdinb3 wnnoep Jase
‘INpuUO2 pappaquwa 10U "3°1) SuNJ INPUOd 7 Ael ajged 3N VM VAN dlIS piojueH
pUBIS pue Jamod paleAs|a 10 a2eLns ||e JO SUoNeIoT] 2D VM VaAT /6d ue|d unpuo)/Ael] ajged
(w3aA) ealy wawdinb3 wnnoep
WIV-A ‘uoirels-pu3 ‘sus piojueH
anoQge-se  <anoge-se> YA Apu3l 16d 1noAeT yoey sad
(V3aA) eaiy wuawdinb3 wnnoep
Wwly-X ‘uonels-pu3 ‘e8NS piojueH
anoge-se  <anoge-se> YA Xpud /604 1noAe yoey sad
(w3aA) ealy wawdinb3 wnnoep
WY-A ‘uonels-piN ‘8Ns piojueH
anoge-se  «anoge-se> VA APIN /64 noAeT yoey sad

uoNeAd|d :Z 19ays

ueld :T 199ys

‘suoleubisap xoel
[|]oM Sk UMOyS aJe s|jem ay 0] (adualajal) pue wal (V3aA1) ealsy wswdinb3 wnnoep
-4As 81eUIPI00D 09| BY1 Ul SUOISUBWIQ "SI31SN|I Moel WiY-X ‘uonels-pin ‘aus plojueH
pung@Je sauoz Jea|d Aels pue yoel SAD 9yl JO SUONBI0T <«dA0ge-Se> YA XPIN /6d 1noAeT yoey sad

(Bmp’y)
JuL1U0) sbuimelq #06mQ AL

(@1) sbuime.q 1noAe pajelbolu] i1 a|qeL

page 18 of 23



LIGO-T960051:02-E

mak

(v3A) ealy wswdinbg wnnoep
WIV-A ‘UOIEIS-PIA ‘BNS pIojueH

anoge-se anoge-se /6d InoAe [esiueyoswoldQ Jalswolapaiu|
(w3aA1) ealy uawdinb3 wnnoep
WIY-X ‘uonels-piN ‘8Ns piojueH
anoge-se anoge-se /6d InoAe [ealueyosaswoldQ Jalawolapiaiu|
lsw.ue 04| Bbuoje) s1Nd uoneAs|s [eulpted INoj :Z 193ys 1dO YW YaA]
ueld :T 199ys ——
‘papn|oul os|e Ol VWM V3A1
ale sajjeq % sdwnp weaq 1o} pue syoxaid 1o} pasn SNS VM YaIAT
sweaq 1soys *(SIno ||ed uoneoo| uod pue uonodalp —
Ael) suoneao| saoepalul eando DS|<-->SOD Yim OSI VW V3N
|ge1 reando DS 8yl pue (019 ‘sadoasalal SO ‘saln) 13S Y YIAT v3A1) ealy uawdinb3 wnnoep Jase
-onAs uoisuadsns ‘DD ‘[oul) sjuauodwod [edlueyd 31IS plojueH
5w o1do pue [eando wnnoeA ul 8yl JO |[e JO SuoiedoT] IA VW VAN /6d 1noAe [eaiueydawoldO Ja1awolapiaiu|
(wV3aA) eaiy wuawdinb3 wnnoep
WIV-A ‘uolrels-pu3 ‘e)s piojueH
anoge-se anoge-se 16d e|d unpuod/Ael] a|qed
(w3aA) ealy wawdinb3 wnnoep
Wiy-X ‘uonelis-pug ‘aNs piojueH
anoge-se anoge-se 16d e|d unpuo)/Ael] a|ged
(V3aA) eaiy wuawdinb3 wnnoep
WIV-A ‘uonels-piN ‘e8NS plojueH
anoge-se anoge-se 16d e|d inpuod/Ael] a|qed
(bmpy)
JuL1uU0) sbuimelq #6mQ AL

1noAe paosualslay

(@11) sbuime.q inoAe pajelbalu) :T ajqeL

page 19 of 23



LIGO-T960051-02-E

(v3A) ealy wawdinbg wnnoep
wI-X ‘uoneis-pu3 ‘aus uoisbulaig

anoge-se  «aAoge-se> Y Xpu3l /60 noAeT yoey sad
(W3aA1) ealy wawdinb3 wnnoep JaseT
3IS uoISBuUINIT
anoge-se  «onoge-se> Y VIAT] /64 nokeT yoey sad
(w3aA) ealy wwawdinb3 wnnoep
WIY-A ‘Uonels-pu3 ‘a1S uoi1sbulal
aAOge-Se  xaAo(ge-se> Y Apul ,6d Juswabuelly Juawdinb3g
(w3aA) ealy wawdinb3 wnnoep
Wiy-X ‘uoieis-pu3 ‘a)s uoisbuin
anoge-Se  «anoge-se> Y Xpu3 /60 uswabuely uswdinb3
(W3aA1) ealy wawdinb3 wnnoep JaseT
AIS uoIsBuInIT
aAoge-Se  «anoge-se> v VAA] /6d Juswabuely uswdinb3
(w3aA) ealy wawdinb3 wnnoep
WY-A ‘uoneis-pu3 ‘8us plojueH
anoge-se anoge-se /6d InoAe [ealueyosawoldO Jalawolapaiu|
(V3aA) eaiy wuawdinb3 wnnoep
Wwy-X ‘uonels-pu3 ‘e8NS piojueH
ano(e-se ano(e-Se /6Q InoAe [ealueydawoldQ Ja19wolaalu|
(Bmp’y)
JuL1U0) sbuimelq #BmQg AL

1noAe paduaiajoy

(@11) sbuime.q inoAe pajelbalu) :T ajqeL

page 20 of 23



LIGO-T960051-02-E

(v3A) ealy wawdinbg wnnoep
WIY-A ‘UONBIS-PUT ‘BUS pIojueH

anoge-se  «anoge-se> Y Apu3l /6d InoAe [ealueyosawoldO Jalawolapaiu|
(wV3aA) eaiy wuawdinb3 wnnoep
Wwy-X ‘uonels-pu3 ‘e8NS piojueH
aAoOge-Se  <anoge-se> Y Xpu3 /60 InoAe [ealueydawoldQ Ja19wWolaalu|
(W3aA1) ealy wwawdinb3 wnnoeA Jaseq
31IS UO0ISBUINIT
anoge-se  «anoge-se> v VIA] /60 InoAe [eaiueydawoldQ Ja19wolaialu|
(w3aA) ealy wawdinb3 wnnoep
WIY-A ‘uoneis-pu3 ‘a)s uoisbuini
anoge-se  «aAoge-se> Y Apu3l /60 1ue|d unpuo)/Ael] a|ged
(wV3aA) eaiy wuawdinb3 wnnoep
WJY-X ‘UoIeIS-pu3 ‘8lS UOISBUIAIT
aAoQe-Se  «anoge-se> Y Xpu3 /604 1ue|d unpuo)/Aell a|ged
(W3aA1) ealy wawdinb3 wnnoep Jase
31IS uo1sbulAIT
anoge-se  «anoge-se> v VAAT] ,6d e|d unpuo)/Ael] a|ged
(V3aA) eaiy wuawdinb3 wnnoep
Wly-A ‘uonelis-pu3 ‘a)s uoisbuin
aAoge-Se  xoanoge-se> Y Apu3 /604 1noAeT yoey sad
(Bmp’y)
JuL1U0) sbuimelq #BmQg AL

1noAe paduaiajoy

(@11) sbuime.q inoAe pajelbalu) :T ajqeL

page 21 of 23



4

LIGO-T960051-02-E

NOMENCLATURE AND ACRONYMS

Acronym Meaning

Arm One of the two perpendicular beam lines which constitute the LIGO interferometer vacuum|enve-
lope between stations

ASC Alignment Sensing and Control |

Bind an AutoCAD operation of changing externally referenced drawing information to incorporated
drawing content

BSC one of a set of large evacuated chambers used by the Detector System and provided as part of the
VE

BT Beam Tube

BTE Beam Tube Enclosure

Caltech California Institute of Technology

CCP Configuration Control Plan

CDSs Control & Data Systems; a group within the Detector Group

CcC Civil Construction

cocC Core Optics Component |

Cos Core Optics Support |

constituent A drawing which is one element of an overall IL drawing. The constituent drawing can itself{be an

drawing assembly drawing and not comprised of a single part or component.

Corner Station

The vertex or point of intersection of the LIGO arms. Also may refer to the facilities erecte
around this point. It is also called the vertex or vertex station.

2d

ction

tes.

DCC Document Control Center

DCCD Design Configuration Control Document -- the requirements document for the Civil Constru
design

Det Detector System or the Detector Group

End-Station The 4 km termini of the LIGO arms. There are buildings situated at these points at both s

Group a design group within the LIGO organization

ICD Interface Control Document

ICWG Interface Control Working Group

IL Integrated Layout drawing

10 Input Optics

ISC Interferometer Sensing and Control (the union of ASC and LSC)

LIGO Laser Interferometer Gravitational Wave Observatory

iff if and only if
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at the
nf the

ot nec-

LN, Liguefied nitrogen (cryogenic fluid)

LSC Length Sensing and Control

LVEA Laser and Vacuum Equipment Area

Mid-Station The 2 km mid-points along the LIGO arms. At the Hanford site, there are buildings located
mid-station. At the Livingston site, there is no mid-station building, just a minor expansion
Beam Tube Enclosure (BTE)

MIT Massachusetts Institute of Technology

model space a “view” within AutoCad drawings that is an arrangement of tiled viewports of the model, 1
essarily in an arrangement meant to be printed, but rather for input of drawing content

N.B. Nota bene; note well

0SB Operations Support Building

paper space a “view” within AutoCad drawings that is an arrangement of floating viewports of the modgl usu-
ally associated with a drawing title block & border (i.e. displayed as it is intended to be printed)

PEM Physics Environment Monitoring system |

PSI Process Systems International; the VE contractor

RMP Ralph M. Parsons; the LIGO Architectural and Engineering Firm

SEE Service Entrance Enclosure (part of the Beam Tube enclosure) |

SEI Seismic Isolation System |

SUS Suspension |

TBD To be determined (for as yet unspecified quantities).

TBR To be resolved/reviewed; used when a provisional data value is possibly uncertain

VE Vacuum Equipment or the Vacuum Equipment Group

VEA Vacuum Equipment Area

Vertex The point of intersection of the LIGO arms. Also may refer to the facilities erected around this

point. It is also called the corner or corner station.
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