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1. Scope

The purpose ofせ よs document is to cstablish baseline desigII criteria for the]Laser

l n t e r f e r o m e t e r  G r a v i t a t i o n a l―Wa v e  O b s e r v a t o r y ( L I G O ) F a c i l i t y  D e s i g n . T h e  b a s e l i n e  d e s i g n

criteria are developed fronl:

・ A p p e n dよA , B , a n d  C  o f t h e  L I G O  F a c i l i t y  R e q u e s t  f o r  P r o p o s a l  N o . Y M  1 9 3

・ E対 阻bit l of the lttGO VacuuIII Equlplnent Request for Proposal No.MH 178

・ Tiger Tcaln Meetmgs

e  CoIIHlents on prevlously submited drafts of ttts docllrnent

・ 90%Concept Design Report

● Facilitt and Beam Tube Enclosure Trade Sttdes

e  Caltech and Parsons Techよ cal lnterchattes

・ Our understanditt of LIGO ProJect needs

・ Industry standard deslgn and construction practices that will meet or exceed these

needs

T h i s  d o c u m e n t  s e l v e s  a s  F a c i lⅢ d e s i g n  c r i t e r i a  f r o m  w h i c h  t h e  c o述gu r a t i o n  o f  t h e  F a c i l iけ
will evolve. As it evolves,this document will be updated. This doculnent will continue to

be t●source for confleCuration control士ボoェェェェation for the dttcction of the design prOcess.It

is also the baselinc for the design e節ort.

B y  r e f e r e n c e , c r i t e r i a  p r o v i d e d  i n  A p p e n dよA , B , a n d  C  o f t h e  L I G O  F a c i l i t y  R e q u e s t  f o r

Proposal Number m在 193,and Exhibit I(LIGO Document l100003)Ofthe LIGO Vacuuln

Equぉment Request for Proposal Number MH 178 collstitute an element ofttts document and

are therefore co■sidered an elelnent of the Facility's controlled design conttguration.

Concept strawlnan design approaches presented in thesc RFPs are not an element of the

c o n t r o l l e d  d e s i g n  c o n f i g u r a t i o n ; h o w e v e r , t h e  l a y o u t s  o f t h e  V a c u u m  E q u i p m e n t  h  t h e

LVEA and VEAs are considered a controlled design configuration.

This docllment will explain the concept design approach for the Hanford Stte only.

Occasional references are lnadc to the Livmgston Site,but only to establish some fralne of

reference,and to establish a general baseline for that Sie also,

Parsons― LIGO牲
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2.Facil町 OVettiew

The LIGO prttect is a pioneering ettort to design and constmct a novel scientittc Facility―a
gravitational―wave observatory一that will open a new obsettatio醜l Window on thc uttverse.

LIGO will consist of two observatory faciltties.One will be located at Hanford,

WashinsCton,and the other at Livingston,Louisiana.These facilities will incorporate L―

shaped vacuum systems with a.iェェs of 4 km lengthe The vacullm systems● y Others)Will
house laser illterferometer detectors sensitive to graviational waves generated by

astrophysttal sources.乃直tial detector sensttivity will detect sttains as small as 10宅
2.

C o r r e l a t i o n  o f  d a t a  f r o m  m t e r f e r o m e t e r s  a t  t h e  t w o  S i t t s  w i l l  a l l o w  i d e n t i i c a t i o n  o f

gravitatio配とl WaVes,ther sources and origh in space.LIGO will become the first part of a

planned worldwide network of gravitational―wave detectors coordinated to operate as a single

observatory complex, Current plans are to begh observatory operatons by the year 2000.

Corlstucted facilities at each Site include the lnall CoHler Station,w通対he large Laser and

Vacuum Equぉ ment Area(LVEA),End,and Mid Statiorls(Mid― POttt Pumping Station at

L市 ingstoo on Cach Beam Tube a.上 1,and a Site service area with chillers,pumps,water

tank,and other anc主1lary mamtenance components.Bullding work includes,but is llot

強斌ted to,earth work,power distribution,lighting,securitt syStems,fre protection,

colnmulllcations,control system,access platfolェェェs,clearlrooms,cranes,heating ventilating

and att condttioning,and cable raceways.Each Site will have two Beam Tube Enclosure

s m c t t r e s , c a c h  4 監n  l o 理. S t t e w o r k  f o r  t h e  v t t g i n  S i t e s  m c l u d e s  S i t e  g r a d 地, d r a t t g e ,
r o a d s , p a r k i n g , l a n d s c a p 瞳, w a t e r  s u p p l y  d e v e l o p e d  f r o m  w e l l s , s a t t t a t t  f a c i l i i e s , w a s t e
water tteament and disposal and power distribution frolln area utilities.

Facility design will address special building requirements for the Laser and Vacuum

E q u i p m e n t  A r e a  l o c a t e d  a t  t h e  C o m e r  S t a t i o n , a n d  V a c u u m  E q uぉme n t  A r e a  a t  t t c  M i d , a n d

End Statiolls.

・  Vibration isolation and reduction is required±l order that transmitted vibration energy

is as low as possible given the ttze and budgetary constraints. Both Sies were

selected based on the±low ambiellt background noisc and vibration levels. Ths

requlres seisttc mass type foundations for crttical scientinc equlpment and separate

foundations and remote locations for vibration producing equlp】ュent and occupancy.

・ Laser and vacullm equipment will be located in a large open space of high volume and

provided with cleallroom type inishes but serviced by conventional att changes and

quali守.

・  Smaller support areas for scientific equlpElent Will requlre cleanroom cond並lons to

Class 5000 or better.

・  The laser interferometer detector is sensitive to Eふ江I effects and will require special

design for power,lighti理 ,and control circuits to lniIェェ1lze disttrbanccs.

Parsons―LIGOく`差
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3. Systettis Provided by Others

These systems are designed,provided,and installed by C)thers and,in general,coIIsist of the

follow地 推ms

3.l Bearrl Tube System

● Bcaln Tube Segments

・ Expansion Joints

・ Pumptt PoAs

Battes(Intemalto Beam Tube)

Bcam Tube Support and Leveling Subsystem

Bakeout Subsystem

G P S  P o s h o n l n g  a n d  A l i g n m e n t出m t t t o r i n g  S u b s y s t e m

●

●

●

●

3.2 VacLlllm Equipment System

●  Vacuum Chamber Subsystern

● Pumping Subsystem

・ Valve Subsystem

●  Vent and Pllrge Subsystem

●  Bakeout Subsystem

・  Monitor and Control Subsysteln

3.3 Detector Systeln

・  Interferolneters

● Lasers

e Optics

e Coarse Allgnlnent

●  SCiS田1lC ISolatlon

・  Control and Daセ i System

● P h y s i c s  M o n i t o r i n g

● Support Equゎment

Parsons―LIGO＼進 Design Coniguration Control Docurnent
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4.Growth and Flexお 1li呼

4.l Laser and VacLILlm Equipment Area

The vacuurn equゃInent is of a modular design to facilitate phased expansion.The initial

lllstallation at I=anfOrd will setteい汀o lnterferometers but lnay be expandable to a total

capacity of iVe by add立唱an additional LVEA mat foundation,extension of buildttg

envelope,and ulterferorneters at the Corner Station. For purposes of ttts design and

corlstmction package,only Site space is provided for this的的re expanslon. No dcsign,

foundatiorls,StruCttre,mechattcal capacities,or hiasmcmre is requtted atthis ttte for

poSsおle expansion Of the Facllity.

A t  L 市血g s t o n , o n e  n t e r f e r o I I l e t e r  i s  p l a I I n e d  t t t i a l l y  w i t h  c a p a c i t y  f o r  a n  a d d i t i o n a l  o n e  b y
adding chambers and vacuurn components at the End and Corner Stations. Ths expanslon

w i l l  b e  a c c o r n l n o d a t e d  b y  t h e  F a c n i t y  w i t h  o n l y  m o d e r a t e  m o d t t c t t o n s  w h c h  i n v o l v e

placement of Second mterferometer and hook― up to e対stmg utilities(1.e.,power,laser

coollng,etc.).

Also both Sies will have provisions for fumre length exteIIsion of theヽ4ode Cleaners. This

provislon amounts to a``stay clear zone''血the direction of the possible extellsion. No

foundatiolls,struCttre,mechanical capacities,or infrastructure is required at this dtBe for this

possible expansion of the Facility.

4,2 0peratibIIs Support Buildttg

OpeFations will requtte expansion of tte oftte and shop facil北ies at some的的re tlme,■上tial

consttuction should facilttate ttts expallsion with II―um mpact to thc existing Facility.

TempOrary population surge at tlne of interferometer iIIstallation lnay be accoIImodated by

addttg tempora甲 廿a工ers in a designated area near the OperatioIIs Support Build地 (OSB).

Parsons―LIGO＼進 Desitt Conflttration Control Document
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5, Design Criteria and IIlterface Requirements

5 。l  G e l l e r a l  F a c i l i t y  R e q u i r e m e n t s

Units of IIleasurement are in]English units.

V a r i o u s  F e d e r a l  s p e c i f l c a t i o n s  w i l l  b e  u s e d  a s  t h e  G u i d e l i n e  C o F I S m C t i O n

SpeciicatiOn.

5,1.l Fabrication and CoIIsttuction Tolerances

The A―E will provide,h the drawttgs and speciflcations,all tolerances for fabrication,

COIIStruCtion,and iIIstallation.

5。1.1.l Stnlcmral steel

M血 血側賦注olerances for smcttral steel constmction will be per the AISC HCode of Standard

Practice fbr Steel Buildings and Bridges‖.

5,1.1.2 Concrete

Millimum tolerances for concrete corlstruction and lnaterials will be per AC1 117, WStandard

Speciflcation for'r61erances for Concrete Smcttres and 在ヽaterials‖.

5il.1.3 1nstalled Equipment

Tolerances for equipmett interfaces specitted by the A,E will■ot exceed the manufacmrer's

tolerance requirements.

5.1.2 Service Life

5 。1 . 2 , l  F a c i l i t y  D e s l g n  L i f e

Facilitt design will be for a 30 year service life.

5.1.2.2 Systems and Equゃment Design Life

Operating systems and equipment design will be for a 20 year service life.

5.1.3 Constmction Category

The LIGO prosect is categorized as peェェュェanent constnlction,ln accordance with the UBC and

SBC.

Parsons―LIGOく堆 Design Conflguration Con廿 01 Document
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5.1.4 0ccupancy

Each LIGO prtteCt Site wili be designed for a maxllnuIII shift population of40 people.The

breakdown of anticおated personnel and ttett classiication is as follows:

Staff QuantⅢ

Tecttcian and/or Operators 10

Technician Specialists 3

Engllleers 3

Sie AdE止 正もtration 2

Scientific Staff 3

Vis■1噌 Scientists 6

Interlls and/or Visitors 9

Maintenallce Persolmel 4

Table 5.1-1-StaF List

5,1.5 Design

Design of the Facilitt will COmply with the lndustry Standards and SpecincatiOIIs referenced

hereh and good design prlnciples.The Facility will be designed for,low risk,and ease of

mamtenance and operability.

5.1.6 Safety

COnStRiCtiOll of the facilities will comply with OSHA-29 CFR,and applicable local codes

(e.g.,Washttgton IIIstittte of Safety and Health Administration sttSHA)at the Hanford
Si俺).

5.1.7 Securl呼

Securiけof the facil紙es w工l comply wtt good industrial practice.The maJor seCu赴けeffOi

will be to design for IIllIMluIIl potential血 山■Slon mto the Station buildttgs and Bearn Tube

Enclosures,

5,198 Material Selection

5.1.8.l Flame Spread

All materials will be noncottbustible or have a flarlle spread rating of 25 or less h

accordance with AST脱 I E84.

Parsons― LIGO堆 Design Coniguratioll Colltrol Document
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5。1.8.2 Cleanttlless/Contammation

Also see Section 5,4.9 for additiollal cleallrooln mterior design requirements.

A.

B,

C.

Design will use non―corrosive and/or corrosion resistaltt material as requred.

Exclude use of frayttg or other material that could contribute to contamhation lll the

LVEA and all other Cleallrooms.

Preclude ledges that may trap dirt and III― e oll leakage froll lnechanisms and

mechadcal equlplnent.

CoIIsideration will be given to out―gassing and particle generation of the正laterials.

All materials will be compatible with the cleanlttess requttemcltts of the room's

classittcation.

Parsons―LIGO＼進
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5.1.8,3 Material Compatibili呼

As a design goal, all material selectiorls should be made to me Non Volatile Residue

(NVR)depoSitiOn in the LVEA.

5.2C市 11

5,2,l General Civil Requirements

Civil requttcIIlentS Include Stte preparadOn and earthwork,hydrology and drainage,roads

and paving,parkttg,utiliies,wastewater treatment and other Site improvements.Area

Contours shall be provided by Caltech's sutteying Consultant for each Site.

Care飽 l attention will be paid to develoPInent of the Stte to the speciai needs of LIGO and of

the土定lividual Site characteristics. Establishing and lnamtalnmg alignrllent are unportant

conslderatlolls at bOth Sites.

Caltech's Consultant shall provide soll conditions and allowable design paralneters.

5。2.2 Coordinate Control

5.2,2,l Global and]Local CoordttIュ te Systems

At each Site there will be both a“Global Coordinate Systettr,and ive“ Local Coordttlate

Systems". A Local Coordinate System will be established for each of the ive Stadon

Locations(ite.,comer Station,2ヽ 在id Stations,and 2 End StatioIIs).The Global Coordinate

S y s t e m ( 1 . e . , X G , Y G , Z G ) i S  d e p e n d e n t  o n  t h e  X G , Y G , Z G  S y s t e m  d e i n e d  b y  t h e  B e a m  T t b e

aェェェェs  w i t h  t h e  Z G  a X i S  u p .

5-3



Local coordillates(1.e.,XL,YL,ZL)are deter― ed by ZL bemg plumb at each Station,and

the XL and ZL aXeS are h the Same vertical plane as the longittdinal axis of the respective

Beam Tube and ZG・

Note that even though the global and local coordmate systems share a coIIlmon origlII,the

p l a n e  d e r l n e d  b y  X L  a n d  Y L  W i l l ■o t l i c  h  t t e  s a l n e  p l a n e  a s  t h e  X c  a n d  Y G  a X e S  u n l e s s  t h e

Z6axis is also plumb(1.et,no.ょょュal to the surface of the Ear血)at that orig血.This IIlealls

that over a distance of 4000 meters,the plane defmed by XL and YL W工l rOtate about the YL

axes by as ttuch as O.6214x10‐
3 radialls.

5.2.2.2 Hanford

The血 俺rsection of the two centerllnes of tte property ail■is is located at latimde 46°27'

18.5"N and longitude l19° 24'27.1''W. The northwest am is at a bearmg of N36.8PW and

the soudlwest aェ上ェis at a bearttg of S53.2°W froln the origin of the global coordinate

system. For ttrther coordmate and Site boundary info■ 1上atiOn see Figure 5.2-1.

5.2.233 Livttgston

The intersection of the two centerllnes of the property a■上工S iS located at latimde 30°33'

46.0''N and longltude 90°46'27.3''W. The soutteast am is at a bearmg of S18°正l and the

southwest arm is at a bearお唱 of S72°W ttom the origin of the global coordinate system.For

的rther coordinate and Site boundary infoェェ上atiOn sec Figure 5,2-2.
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5,2.3 Site Freparation and Earthwork

Roads and graded areas shall be laid out to Elittmize env±ollmental damage. Nattral

drainage paterns shall be mamtattd to the maxllnllm extent possible. All Site areas will be

graded away fronl buildings.

E a r t h w o r k  s l o p e s  a n d  g r a d i n g  s h a l l  b e  t t  a c c ? r d a n C e  w i t t  t h e  r e c o r l m e n d a t i o n s  o f  t t e

geotechE工cal reports and the following:

A.  Cut slopes shall be 2:l for Hanford and 2:1(maXlmuIゅ for Livingston Sites.

B.    Flll slopes shall be 2:l for Hanford and 3:l for Livmgston Sites.

C .  G r a d e d  a r e a  p a d s  s h a l l  b e  s l o p e d  2 % m i n i m u m  f o r  d r a t t a g e .

D.    At Livingston a ml― uIIl tteeboard of 2 fect shall be used above the 100 ycar stoェ出

level.

E .  T h e  B c a m  T u b e  a r l n  e m b a n m e n t s  f O ュェュa n“Lルs h a p e  t h t t  w i l l  a c c o I I I m O d a t e  t h e

LIGO interferottleter arms.The two arlns lle along two mtersectng lllles oriented

perpendicular to one another,and deflne the plane of tte mterferometer. The BcaII
Tube am embandents shall be flat graded with respect to dtts plane(as oppOSed to

the nomal gradhg pracuce ttat is relat市e to the earth's curvamre).In Order to

aCCO皿 ■Odate local topottaptt and m甑 血 咋 CarthWOrk,the orient江 lo■ of this plane

mtt be modiled by as much as±0.31x10‐
3 radiaIIs with respllt a tangent to the

Earth's surface(1.eりa hCOredcぶ spttre)at the Center of dle square phtt of tte

Bealn Tube a■1ェェs. The dttectlo■of the component of the mterferometer plane noェェェェal

w h i c h  l i e s  h  t h e  l o c a l  h o r i z o n t a l  p l a n e ( a t  t h e  c e n t e r  o f  t h e  s q u a r e ) c a n  p O m t i n  a n y

compass dttection,

F.    The Bealn Tube embanments shall be designed to II― Me setlement.

5.2.4 Roads,Paving and Parldng

The Site roads consist of a lnaln access road to the facilities and a perlmeter road aroulld the

fac工並ies that also tic mto the Bcam Tube Enclosure settice roads. The paved Bcaln Tube

Enclosure service roads along each arHl provide access to the Bcaln Tube at 780 foot(237.74

m e t e r ) l n t e r V a l s  a s  w e l l  a s  a c c e s s  t o  t t e  E n d  a n d  M i d  S t a t i o n s . F o r  t t e  d e p a r m e n t  a c c e s s  a s

well as access to the``backsideル。f tle faciltties durmg consmction a road bridgtt at iCast

one Bcaln Tube near the Corner Station is requtted.

Parking for peェェェェanent staff and visttors will be provided.A frost penettation depth of 24

inches maxlmum and 12 inches average shall be considered for the Hanford Site.

5,2.4.l Roads

The road geomebics and crossosectional design shall be lll accordance with the followillg:

Parsons―LIGO＼堆
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A. Roads shall be designed to posttively drain with a mlnmuln cross slOpe of 2%

whenever possible.

Roads shall have a shoulder width of 4 feet(3 feet for Bealn Tube service roads)

Imnmllm with a cross slope of 4%.

Roads shall be two-lanes where possible

Road side slopes shall generally be 2:l for Hanford and 3:l for Livingston.

Comer radii shall be no less than 35 feet.

Road centerlttЮ radius shall be as requtted for Site vdicles and constmction

e q u お呼述a n d  d d 市e r i e s  o , e . B e a m  T u b e  s e g m e t t s )

Road profile grades shall■ot exceed 6%whenever possible.

B .

C .

D .

E.

R.

G.

E.

5.2.4.2 Paving

Paving design for the Facttity roads and paddコg areas sh劇I be in accordance wtth the

following:

A.    The pavements shall be designed to provide all weatter access.

B.    All access and service roads shall be flexible pavelnent unless operatiollal

conslderatioIIs dictate otherwlse.

C.  Axle loadittg for roads shall be AASHTO H-20.

D. California Bearing Ratio(CB〕 ゆ Value for pavement design shall bl lper geOtechEdcal

repois]

Pavttg shall be as flat and smooth as possble.No speed bumps,manholes,lane

divider bumps,grating,ctc.

5。2.4.3 Parking

Pttg spaces shall be provided and designed in accordance with the following:

A.Parking for the LVEA/OSB facitties(COrner Statioo shall be for:

1.  40 employees oに hdittg mamtenance vehicles)

2,    7 vlsitors

3.   2 handicapped

4.    l bus

B .  P a r 血 唱 f o r  t h e  E n d  S t a t i o n  s h a l l  b e  f o r i

l.  5 employees(お 距hdttg mantenance vehicles)

C,   Paridng for the W妊id Station shall be fori

l.  5 employees(mCluding mamtenance vehcles)

Parsons―LIGO＼進 Design Coniguration Control Document
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5.2.5 Site Drainage

All drattge systems shall be dttgned to properly drah all surface water that can cttse

damage to the facilites,proper守 ,and attOittng land.A storm frequency of 50 years will be
used for the design of all drattage strucmres.

5口2.5,l D■ ches

Sheet drattge to open ditでhes will be used to thc lnaxlIIlllm eXtent possible. Ditch side

slopes at Livttgston shall be no steeper than 3:l to faciI並ate mowineC and lmll― e erosion

w h e r e  r e q u t t e d . P r i n a r y  d t t c h  w o r k  a t  H a n f o r d  h a s  a l r e a d y  b e e n  a c c o t t l i S h e d  w i t t  d i t c h

slopes at 2:1.

5.2.5。2 Pipes

P i p e s  o r  c l o s e d  c o n d u i t s  w i l l  b e  u s e d  f o r  d r a l n a g e  w h e n  o p e n  d i t c h e s  i n t e r f e r e  w t t  t h e

lntended use of the area.

5,2.5.3 Culverts

Culverts shall be provided under roads or the Bealn Tube embanhent and whenever the

n a t t r a l  d r a l n a g e  p a t t e m  i s  t t t e r m p t e d . C u l v e i s  s h a l i  c o m p l y  w i 血血e  f o l l o w 地

requttclnents:

A,  M血 血 dialneter=12 inches

B,  Minimum ttradient=1%

C.   AligllIIlent shall be in the dttecton of stoェェュェ鼠OW and as nearly perpendicular to

roads,cmbattnts or obstructions as possible

D .  T h e  p r e f e r r e d  c u l v e r t  m a t e r i a l  s h a l l  b e  r e i n f o r c e d  c o n c r e t e  pゃe Or  c O n c r e t e  b o x
sections

5.2.6 Utiliies

The domestic water supply and the sanitary sewer systenl for the Corner Station

(LVEA/OSB)Shall be desittled for a total work force of 40 on day shift and 10 each on
SWItt and graveyard shifts.Fitt gallorls per person per day shall be used as a basis.

Water alld sadtary sewer requirements for the Mid Stations and End Stations are 10

p e r s o I H l e l ( ■o t  c O n c u r r e n t  w i t h  4 0  a t  t h e  C o r n e r  S t a t i o n . T h e  f l r e w a t e r  s y s t e m  w i l l  b e

designed h accordance witt Local requirements.
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5.2.6.l Potable Water

A.

B.

Water shall be provided from an existing well located near the End Sはtion of the

southem am for]王 anford.

Water shall be pumped to a pneulnatic storage tank to accoEIInOdate Facility

requttements and to IIlin拘直ze well pump start/stops.

B a s e d  o n  w a t e r  q u a l i t t  d a t a  f r o m  w e l l  t e s t s  d l e  w a t e r  m a y  r e q u t t e  t r e a t t e n t  f o r

potable use

Potable water shall be disttibuted章om the tank to all facilities at the Comer Station

via an underground system.

The potable water distribution system shall be in accordance with the followmg:

1.

2.

3.

4.

Design velocity shall be 5特s,witt a maxlmllm Of 10 фs

Mttunl earth cover of 3 feet

Battdow preventers will be provided at coll■ectiott with the possめ1litt of

contalmation.

Water supply shall be designed for tЮ combined peak flow requttement

E:

F.

Ｃ

　

　

Ｄ

5.2.6.2 Fttewater

A.    Fttewater shall be provided from an existing well located near the Emd Station of the

B.

southem a■■lA for Hanford.

Firewater shall be pumped to a storage tank to accommodate Fac主主守 requ拍刻随nts

and tO E山止□位楚well pump start/stops and to provide仕●requtted fre water reserve

per code requttelnents.

A portable propane englne driven frewater pump shall be provided to the servicmg

Ftte Deparment in case a complete power outage occurs

Fire hydrants will be strategically placed only around the Corner Station as requtted.

Hydrallt spacing shall be 300 feet ma斌mum.At branch lお 距s to frc hydrants,gate

valves shall be provided.Ftte hydrants are not requtted along tt Bealn Tubes,or at

the Mid and End Statiolls.

Ifthe bu工dings are equlpped with sprittders,post indicator valves will be provided at

each buildhg spr五述der conllection.

Valvmg for fractional isolation of the frewater systeIIl will be provided if necessary.

5。2.6.3 Sanitary Sewer

Sanitary sewer plpeliコcs will be deslgned in accordance with the following:

A.  The minimum line size will be 6的 ches diaIIleter

Parsons-lLICiO(ゝ差 Design Coniguration Control Docllment
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B.

Ct

D.

E.

D e s i g n  v e l o c i t y  w i l l  b e  a  m h t t u m  o f  2 ぉs  i o w i n g  a t  h a l f  d e p t t  o r  3 ゃs  w h e n
cleaning is dittcult

S e w e r s  w i l l  h a v e  s t r a i g h t  m n s  b e t w e e n  m a n h o l e s ( i f m a n h 0 1 e s  a r e  n e e d e o

Cican―outs will be used for chalttes h dttection of IIllnor sewer laterals and building

connections

To help eliminate vibration sources,Inan holes shall■ ot be located±l road or parttg

lot surfaces or other trafflc areas

5。2.7 Wastewater Treatnent Facilites

Federal,St通 号and local codes regarding collection,treament and discharge of satttary

w a s t e s  w i l l  b e  m e t o  S e w a g e  c o l l e c t e d  f r o l n  t h e  L I G O  f a c i l i t i e s  a t  H a n f o r d  w i l l  b e  t r e a t e d  b y

a  s e p t i c  t a n k  s y s t e m  w i t h  d i s p o s a l  t h r o u g h  a  l e a c h  t t e l d  s y s t e m o  S e w a g e  c o l l e c t e d  f r o m  t t c

LIGO fac工並ics at Livingston will be processed through a package tertiary wastewater

trea也コent plant with discharge to nattral waterways. Sludge fro■ l bo住l cases will be picked

up by local contractors,

5.2.8 Miscellaneous Sitework

5.2.8.l Solid Waste Disposal

Solid waste ttrasめShall be cOnected by a locally contracted solid waste disposal flェェェょfrOm a

Fac工ity locaton near the matt road outside the 200 footrllon critical trafflc exclusion zone.

5.2.8.2 Security Fencttg

Secllrity fencing shall be limited to the area around the Comer,Mid,and End Statiolls and

will consist of a 6 foot chain link fence(with 3 strands of barbed wtte at tte top at the Mid

and End Statiolls otty).Gated access from the Huin access road shall be provided.No

guard Station is requtted.

A standard WrangeW fence l■ay be required around the perllneter of the Livingston Site to

keep out cattle and to some extent peoPle.ThiS Will be simple metal T―posts with 3 strands

of barb wtte.

5,2.8,3 Pipelhe Crossings

There are two rlght―of―ways for oil company plpellnes crosslltt the Livmgston Site, These

pipelines will be protected in a lnethod in a lnanner acceptable to the oll compames and
LIGO.
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5。3 Stmctural

5,3.l General Stmctural Requirements

5。3.1.l Steel Design and CoIIstmction

Steel structtres and components will be designed and co恥tructed in accordance with the

AISC Speciflcation for Structtral Steel Build士唱s,Allowable Sttess Design and Plastic

Design,and the AISC Code of Standard Practice for Steel Build土唱S and Bridges.All

structtral welding will be h accordance with AWS Dl.1,A2.4 and A3.0.

5。3.1.2 Concrete Design and Constmction

Concrete stmcmres and components will be designed and collsttucted in accordance with ACI

318,

5。3.1.3 Concrete Reiforcttg Steel

S t e e l  r e i n f o r c e m e n t  w t t l  c o n f o ェ上ュ的 t h e  r e q u i r e m e n t s  o f  A S T M  A 6 1 5 , G r a d e  6 0 . D e t a i h n g ,

fabrication and Placement w工i be ttl accordance with CRSI-1.

5.3.1.4 Masorlry Design and Cotttruction

Masonry st■ ctures and components will be designed and consmctedコ l accordance with ACI

530.

5。3.1.5 mpecton Requirements

lnspection requttements,along with acceptaBce crieria,for steel and concrete sttcmres and

components will be clearly specifled by the A―E in dtt drawings and speciflcatioIIs.

5。3.2 Loading Conditons

Strucmral systems and components will lneet or exceed the requttements he UBC code for

Hanford,or Standard Build士唱COdC(SBC)fOr Livingston.

5 , 3 . 2 . l  M i n i m u m  F l o o r  L i v e  L o a d

The minimuIIlユoOr live load will be as followsi

A.    250 Psf for storage and receiving areas

B.   100 psf for control room,shops and LVEA areas

C.    50 psf for offlce area

PIsons―LIGO＼堆 Design Conflguration Colltrol DocllTnent
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B.

5。3.2.2 Seismic Load

A. Seislnic loads will be applied and the strucmre analyzed using one of the IIlethods

described in the UBC for the Hanford Site. Seislnic loads will be applied and the

smcmre analyzed using the equivalent static method per SBCCI for』た Livttgston

Site,

At the Hanford Site,the structure is located in seislnic zone 2B per【刃BC.At the

Livttgston Site,the scisttc classiflcation is IIazard exposure group I,perfoA止工anCe

category A,per SBCCI.

5。3。2.3 Wind Loads

Wind loads,for the正【anford Sic,will be deterrnlned in accordance with XIBC using a design

wind speed of 70 MPH,exposure C and ttwortance factor I=1.0,Wind loads,for the

Livingston Site will be deterlnHled in accordance with SBCCI using a design、vind speed of

100 MPH,exposure C and impo主 ance factor I=1.0.

5,3.2.4 Forklift Loads

A10,000 pound capactt forkltt will operate anywhere w畑 山対he followtt areas of the

Coェ抑er,Mid,and End StatioIIs..

● IIIspectlon/Shippttg/RecPiving

・  Clealllng Area

● LVEA/VEA

・  Active Storage Area

● Long Te.ェェi Storage Area

5。3.2.5 Volcを阻iC Ash Loads

The Hanford Silo structtres will be designed for a volcamc ash load of 2 psf.

5。3.2,6 Load Cottbttatiolls

Load combinatiolls will be h accordance with the UBC for tte Hanford Site and SBC for the

Livmgston Site.

5 。3 . 2 . 7  S e t t i c e a b i l i t y  R e q u i r e m e t t s

Deiections due to livc load,wind or seisIIllc will be ttE由燈d aS followsi

l.    WIaxttum allo、 vable live load denectiOn will be L/240,except for elements

suppo「ting plaster cellhgs or wall in which case the lnaxlIIlum will be L/360.
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2.     Seis五五c or wtt induced lateral drift will not exceed the requirements of O.005

tllnes the story height,

5.3.2.8 Beam Tube Foundation and Enclosure Requttements

A.  IIitial BeaIII Tube slab``straight line''variaIIcc of fmish ioor will be l航確d to±1

_ 血 h for the enttte length of all Beam Tube a..■■s(Distance=4血 □>

B,  Itttial slお
“
straight line"variance of」位dsh aoor will be lよ五悔d to±1/8ね 軌 in 10

feet.

C.    The foundation at the Bcam Tube support must be constructed to a tolerance of± 1/2

血ch between the successive supports(about 65 Rゥ .

D.  The long teェ 上工differendal settlelnent is ll回Ited to」じと士Ehes witt reference to tle

Bcaln Tube axis.

E.    End flanges or valves where amospheric pressure can exist on one side only,w工 1

requtte suppoi from the foulldation to react to the combmation of all applied flxed

s u p p o r t  l o a d s  p l u s  a p p r o p r i a t e  s a f e t y  f a c t o r s ,

F.   BcaIII Tube Enclosllc and doors at entrances to the BcaFn Tube Enclosure will be

capable of stoppttg penetratlo■of a stray bullet. The parameters to be used are as

follows.

IteIIl Propery

Calberi 308

Weitthti 180 Grains

Velocェty at httact: 2900 Feet Per Second

Energy at hpact 2800 Foot―Pounds

Material: Lcad Core,Fully Jacketed with Copper

Table 5.3-1-BTE Pro」 ectile Data

5。4 Architecttral

The LIGOs are cOmprised of a Facility for the Comer Station contammg a“Clean
Env■oIIInent"for tte Laser Vacuum Equiplnent Area(LVEA).Ths Clean elwttonlnent is

not requtted to meet Federal Standard 209 requtteElentS. The Corller Station also contalns

an Operaよons Support Bu工dttg(OSB)fOr mamtenance and a位 述五strative ttnctioIIs,Other
f a c i t t i e s  a r e  t h e  B c a m  T u b e  E n c l o s u r e s , M i d  a n d  E n d  S t a t i o l l s , a n d  u t i l i t t  c o m p O n e n t s  t h a t

provide cond北loned ar,power,and water/waste treatment. These stlucmres are to be

located ai both Hanford,WashiEtttOn and Livingston,Louisiana. The Mid Station at

Liv上唱ston iS a smple Mid― Pottlt Pump Staton that does not house any special vacullm

equlpFnent Chambers,
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5,4.l Laser and Vacuum Equipment Area

The Laser and Vacuum Equお ment Area(LVEA)is deSigned tt house the ttgh precision,

sensitive lnterferometer components(prOVided by Others).The interferometers requtte a

relatively clean and controlled envttoment with a m士 山mu1l of disturbance fro■l acoustic

■oise,ground vibratioIIs,electromagnetic mterference,and other localized disturbances.

Each interferometer uses one or lnore high power lasers which w工 l be located withtt this

area. Many of the interferometer components are contattЮ d within a high vacuuln envelope

generally referred to as tt ttvacllllm equおment"・

The vacullm equipmellt orovided by Others)is cOmprised of a network of vacuuIIl chambers,
which house sellsttive mierferometer components,and mterconnecting beaIIl― tubes which

faciliate trarlsIIllsSiOn Of laser bealns between the chambers. 正【igh vacuum gate valves are

provided between operation―crttical sectioIIs of the intercorlnec曲唱 mbttg to isolaに different

portions of the vacuun■systeェl for diagnostics,Inantenance,Or upgrades while omer

portions rema血 operable,

Re-locatable vacuum pumps oroVided by Others)are deployed where nceded by overhead

cranes,aui pallets,or carts,and coupled locally to valved po■s for pump―downo Stationary

Hgh―vacullln ion pumps are attached to individual chambers.Liquid nitrogen(LN2)pumps

at強 尭nds of theを鴎aCent Beam Tube modules provide add血 o醜l pumpillg capaci呼.

The vent/purge subsystem GだoVided by Oせlers)generates and distributes flltered,dry ar for

bac蛭11lhg chambers when they are to be opened.This subsystem also provides lntemal

i l t e r e d  t t  s h o w e r s  t o  m a m t a i n  c l e a n l t t s s  w t t e  w o r k i n g  i n s i t t e  t h e  C h a m b e r s ,

A bakeout subsystem orovided by Others),cOmprised of relocatable heaters,lnsulation,and

power connections,allows optおnal vacuum baking of individual vatted―oばsectons of thet

vacuunl equlpIIlent. This peェェHits removal of contamnants and reduction of outgassmg when

requtted.

In addition to lasers and vacullln equlpment,this area contaills electro航cs racks,cable trays,

and cabl血g for tle mterferometers,and is provided by Others.

A.  The LVEA is■ ot classifled as a clettroom,however the design intent is to achieve a
“
Clean Envirolmlent".This will be approached by us由 軽 cleanroom design methods

and techEdques for selecting material, sealing doors and surroundhg surfaces,

s e l e c t m g  s u p p l y  a t t  f l l t e r s  O u t  n O t  a t t  f l o w ) , a n d  u s i n g  p h y s i c a l  f e a t t r e s  a s  d e s c r i b e d

ln Section 5。4.9.

B.  The LVEA is accessible by both StaF and equiPIIlent via the Clezllmg Area.

C.  The LVEA ce工 hgs have heights to accoIImOdate overhead crane systems to facllitate

movement of equぉIIlent components for repair,maintenance,and replacement.

D.   LVEA walls have a durable,cleanable surface of an inorganic,and non― gassing f士止sh

or coatillg to aid the maintenance of cleanlttss.
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5.4.2.3 Computer and Mass Storage Room

The Computer and Mass Storage house rack― mounted computね 唱 equlpment,mass storage

units,and peripherals(disk and tape dr市 es,etc.)as Well as storage cabinets for magnetic

tapes.Portions of this area will have accessユooring to allow easy cabling.The equipment

for these areas collsists ma士工y of desktop computing workstations for the Diagnostics portion

of the operation, The room will be provided with a gaseous fre suppression system.

A.    The Computer Roo正 l and Mass Storage]Rooln is approxlnately 450 square feet,and

is accessible to the Control Room.

B.    Floors are 24 inch raised access floor systenl and has a floor fmish as described in

Sectlon 5.4.7.1.

C.    Walls are pamted gypsum board. Celling height is 12 feet and suspended acoustical

tile system.

5.4.2.4 Tape Rooln

T h i s  a r e a  w ■l  h a v e  a c c e s s ユo o r m g  t o  a l l o w  e a s y  c a b l 弛. T h e  r 0 0 m  w 五l  b e  p r o w i d e d  w i t t  a

gaseous flre suppression system. The Tape Room will be the on― site repository for all data

tapes,A duplicate,6ff― site storage space shall also exist.

A. The Tape Room is approximate呼 350 square feet and accessible tt the Control Room.

B.    Floors are 24 inch raised access floor systenl and has a noor ttsh as described h

Secdon 5.4.7,1.

Co    WValls are palnted gypsuln board. Celling height is 12 feet IIllIImllm and suspended

acoustical tile system.         |

D. A single door is provided to allow access for persollnel and equゃme述.

5.4.2.5 Staff Offlces,Lobby,and Visitor AccoIIlmOdatiorls

Ths area includes oRほ ces and common areas such as rest rooms,break room,conference

r o o m , s u t t a b l e  f o r  4 0  p e r l n a n e n t  a n d  v i s i t i n g  s t a f f / s c i e n t i s t s . P e ェェェa n e n t  s t a f f  w i l l  c o n s i s t  o f

approxlIIlately 8 professionals and 13 technicians/operators.Approximately 15 visiting

s c i e n t i s t s  a n d 血俺H l s  a r e  a n t i c i p a t e d  a t  a t t  t 血定 d u 血噌 t h e  y O a r , e a c h  w i t h  a  s t a y  o f  o n e

weck to stt months, Other vis■ ors will include tour groups of sttdents,educators,scientists,

and digmtaries.The Facill呼 enttance for employees,users,and visitors is through a lobby

and is controlled from an AdEttniStratlon Assistant area.The conference room,all

workspaces,and all o8ほccs have provislons for computer network地.
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5.4.2.6 0ptics Lab

This lab is deslgnated to provide support for inspectiolls,cleanH革ぢ,testmg,and stormtt of

optics requtted for operation of expe宜EEnt. Ths will also be the location of an optics

techによcian.

Att  The Optics Lab is approximately 900 square fcet and attacent tO the Vacullm Prep

and Assembly Lab,and Clea班 噌 Arcal

B.    Materials and flnishes are durable and cleanable. Floors are resilient floorttg. Walls

and ceilings are pamted gypsum board.

C .  T h e  L a b  w i l l  b e  a  C l a s s  5 0 0 0  m t t  c l e a r l r o o m  w i t h  C l a s s  1 0 0  v e r t i c a l l a m i n a r

ユow area(s)fOr assembly of ottects up to l IIleter cubed and wei酌血g up to several
hundred kllograIIIs

5,4.2.7 Vacuum Prep and Asssembly Lab

This Lab provides for the assettbly and disassembly of vacullln components and subsystems

for clealmg with solvents and detergents,and bakeout and outga鞘士唱 ce■1丘cation of new

components. This wttl also be the location for lnechanical engtter and technician mnctiOns

at workstatloIIs and WOrkbenches.

A .  T h e  l a b  w i l l  b e  a  C l a s s  5 0 0 0  K m i n i m u m p  c l e a I I r o o m  w i t h  C l a s s  1 0 0  v e r t i c a l  l 価血 a r

ユo w  a r e a ( s ) f O r  a s s e t t b l y  o f  o t t e c t S  u p  t o  l  m e t e r  c u b e d  a n d  w e i g h i n g  u p  t o  s 9 v e r 4 1
hundred kilograms.

B. This Area is approximately 700 square feet,attacent tO the Optics Lab,and

a c c e s s i b l e  t o  t h e  l n s p e c t i o n  a n d  C l e t t  A r e a s .

C.    Materials and fmishes are durable and cleallable, Floors are resilient floormg. Walls

and ce工ings are palnted邸′pttlTn bOard,

544.2.8 Electronics Test and Mailltenance Shop

This Shop is designated tt enable the repair and assettbly of electonics and cabling,perfoェ胆

measuring,calbration and ttoubleshootね 埴 of the electronic components of the lasers and

l n t e r f e r o m e t e r s , b o t h  n e w  a n d  e x i s t土唱・Ot h e r  a c t i v t t i e s  w述l i n c l u d e  t h e  d e s i g n  o f  n e w

electrodcs necessary to support the testing and experlnents. Ttts will also be the location of

e l e c t t o n i c s  e n g i n e e r  a n d  t e c t t c i a n  t t n c t i o I I S ,

5。4.2.9 Mechattcal Shop

Ttts Shop provides the space to check,mamta血 ,and repatt lnterferometer and Facility
equiPInent.The mechanical shop contains small scale mactt and welding equゎment

OrOVided by Others)such as drill presses and lathe/milling machines,for mamtaining or
mOditting interferometer and vacuum equlpIIlent components,
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糾艦艦盤 艦 盤:麟艦艦艦拠
鰈総薔監ゴ告就描群機艦最。m髄並r shiptt contぶ使r tt mov配
tO the Cleallmg Area.

A. IIISpectlon/Rece市 mg/Shipping is approximately 600 square feet in size and accessible

to the Cleanlllg Area and the loadttg area.

B. The Ce■ 1曜 height is 20'-0"(mmmmo.

c.    An overhead equlpIIlent doOr is provided froln outSide tle LIGO fac五
■ies for access

and del市eries via dle loading area.See SectiOn 5.4.8.2 for additional informatiOn.

D.    Materials and温世止Shes are durable and cleanableo ConCrete floors are sealed. Walls

and ceimtts are panted gypsum board witt a hard surface wainscot.

E.  MOVement oflarge otteCtS from the loadttg dock or Cleaning Area,to the

lnspeCtiOn/Rece市 ing/Shipping shall be by a ground based system.

5。4,2.1l Cleamg Area

蹴 櫨!鱗試給書罷鑑路
轡甜出辞

f謡盤
群

cleaned,DoorS collnelt■ng dlrough this area w

dust or particulate contttminatiOn rttmg on packaging from reaching ttt LVEA.      ‐

A.  C l e調 唯 Are a  i s  a p p r o x t t a t e l y  4 0 0  s q u a r e  t t e t  i n  sセe a n d  a C C e s s b l e  t o  t h e  L V E A

a n d  t t e  l n s p e c t i O n / R e c e i v i n g / S h i p p i n g  a r e a .

B.  The celling height is 20'-0"(minimump

C.  An overhead equlpment doOr is provided to al10W dttect access to the LVEA froIIl dle

Cleanlntt Area. See SectiOn 5.4.8,2 for additiOnal info・11lation.

D.    Materials and f伎 工sbes are durable and cleanable. Concrete doors are sealede Walls

and lei的 堪S are pamted gypsum board with a hard surface waillscot,

E .  M o V e m e n t  o f l a r g e  o t t e C t S  f r o m  t h e  l o a d i t t  d o C k  t O  t h e  C l e a m n g  A r e a  s h a l l  b e  b y  a

ground based systeln.

5,4.2.12 Active and Long Terln Storage

These areas will be used to StOre parts and components mtegral to the colnmon mantenance

of Facility and equipment,
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5.4.2,13 Change Rooln

All personnel will enter the LVEA via ttts space. This space will contah sinall lockers and

benches to fac工並ate the gown□唱―up process prior to entermg the LVEA.

Arr  The Change Room accoIImodates 5 persolmel,shall be approximately 100 square
t fect,and is accessble to the LVEA via the Cleamg Area.The door exiting the

Cleaコェng Area,towards the LVEA,is controlled by the Facilitt Operator located in

the Facilitt Control Room.

B.    The rooln is equlpped widi storage lockers and portable benches. Lockers shall be

used for clean smocks,booties,gloves and other necessities for cleanroom entt and

work. ]Disposal bins shall also be provided.

C. The工 oOrttg is sheet vinyl with a coved base.

D, The ceiling height is 8'-OH In由 成とnHm and is painted gypsum board.

5 , 4 . 3  M e c h a t t c a 1 / U t i l i t y  R o o m

T h i s  b u i l d i n g  p r o v i d e s  s p a c e  f o r  e q u i p l n e n t  s u c h  a s  h e a t n g , v e n t ユa t i o n , a n d  a r  c o n d 並l o 瓦唾
(HVAC),and Other mechattcal and electrical equipment associated with the Facility
ope atlons.

The'Mechanica1/Utility Room is vibrationally isolattd iom tte LVEA and is serviced by a

remotely 10cated cl出ler plant to mi拭闘乾e vibration traIIsfer to the LVEA.Air handling
llnlts are dcsigned for IIll_lim induced vibratおn and acoustic noise.Cooling for the lasers
is provided by individual c10sed-loop water cooling systems(prOVided by Others)With heat

exchatters that is coupled to a Facilitt c斑1led_water line.

5.4.4 Chiller Plant at Corner Station

The Corner,Mid,and End Station ch正止ed water plants provides chilled water to the HVAC

systems,and,at the Corner Station,the closed loop cooling systems for the lasers.The

chilled water plant is remo時 ly 10Cated from the Corner Staton to IIllMMe tranRIIlltted

vibration and is isolated acoustically to IIll― C aCOuStiC energy transmission to the LVEA.

5.4,5 MIid and End Station Facilities

Facility areas shall follow height and material criteria for like spaces of the Comer Station

except there are no clealroo■l requirements.

T h e  b u 工d 士雄ドf o r  t h e  E n d  S t a t i o n s  a t  b o t h  S i t e s  a n d  t h e  M i d  S t a t i o I I s  a t  t h e  W a s t t t o n  S i t e

are 9f s五五lar design,but differ h thett vacullm equぉment layout.The ttnctional
requrements and desigIIs are slnilar to those of the Corner Statiolls,eXCept that the vacuum

e q u やm e n t i n  t t e s e  S t a t i o l l s  i s  m u c h  s i m p l e r  a n d  t t r e  i s  n o  n e e d  f o r  p e r s o m e l  o 甑c e s .
These Statiolls地距lude a VacuuIII Equttment Area ttEA),a support settices area,a
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Mechamcal Roolm,and a remote cttled water plant.Access to the buildttgs and the VEA is

c o n t r o l l e d  a n d  m o 由的r e d  f r o m  t h e  F a c i l i t y  C o n t r o l  R o o m  i n  t h e  C o r n e r  S t a t i o n  b y  t h e

Facilitt operator.

Filよsh floor elevation of the End Station is 2'-39/16"be10w the fmish floor elevation of the

a t t a C e n t  B e a l n  T u b e  E n c l o s u r e . F 的直s h  f l o o r  e l e v a t i o n  o f  t h e  M i d  S t a t i o n  a t  H a n f o r d  i s  t h e

same as tte丘点sh ioor elevation of the attaCent Bealn Tube Enclosures.

The design and consmction approaches of VEA are sと mttar to those used ln the LVEA ttlthe

Comer Station.These areas contain vacuum chalnbers,pumps,and valves(proVided by   ″

oners)which are serviced by an overhead bridge crane.It also encloses electrolllcs racks  ,

OrOVided by Others)and aSSOCiated cabling for control and data acquisition.

The Mid and]End Statiorls also contain areas for unpacking,ュnspection,and cleamng of

mterferometer and vacuum equlpment. It also lncludes a small work area for lnamtenance

and servicing interferometer components and optics. If these items need a cleanroom

working envttonlnent,then hey wtt be bagged and moved tt the Corner Station cleallroom.

An attached ut工■y room,wtth separate foundation for vibraton control,houses mechalllcal

(1.e.,HVAC air handler umts,etc.),and electrical equipment O,e。,mottr control centers,
etC.).

Cl遠1lers are located at a separate and remote plant. This plant is separate frOm the Mid and

End Statiolls and is of sttlar design to the CoHler Station Plant.Chilled water will be

requred for the HVAC system only since there are no high―power lasers in these Stations.

5.4.6 Beam Ttbe Enclosures   ‐

The Bealn Tube Enclosures at each Site are l■ade up of four sttn工ar 2 kllometer long

modules.The Bcam Tube Enclosure protects the high― vacuum BeaIII Tube walls■ oln

v めr a t i o n  t t u c e d  b y  w 皿. I n  a d d i t i o n , 並p r o t e c t s  t h e  m b e  w a l l s  f r o m  m e c h a t t c a l  i m p a c t s
which could release bursts of gas mto the interferometer bcams,thereby contributing noise,

The enclosure provides moderate amount of tte■ェェェal stability for the Beam Tubes,reducing

the variaよon ln residual gas pressure. It also provides protection agailぉtd年■age tO the Bealn

Tubes from stray bullets. A potential cb■flguration is shown in the Figure 5。4-1.

The foundation at the Beam Tube support must be collstructed to a vertical tolerance of±1/2

inch between the success市e supports(about 65 ft aparty,Bcaln ttbe supports will be

aここached to the foundation wittl anchor bolts. Prhe fOundation must be designed to lnlmEllZe

settlenlent and to take static and vacuum related loading of the Deam Tubes and their various

componentse See Section 5。3,2.8 for add並lonal critetta on this sutteCt.
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The Bcam Tube Enclosllres are not occupied spaces,however access is requred for

occasional malntellance and scientiflc

activities, The caclosure conflguration

provides adequate rooln for aCCess to repair
leaks,attuSt alignElent ofthe Bcaln Tube and

conduct occaS10nal Bcaln Tube bakeouts,

Entries to the Bealn Tube Enclosure are

r e q u t t e d  a t  7 8 0  f o o t  i n t e t t a l s  f o r  i n s t a 1 l i n g  a n d

servicH単菖the mmre vacuunl pumps, The

enclosure provides space for lnternal

distribution of signal and Power cables.

Mttal perElanent lighting is requred,

U t t t i t y  o u t l e t s  a r e  p r o v i d e d  a t  t h e  7 8 0  f o o t

entries. The foundation is transversely sloped

to drah accumulated water from the floor of

the Beam Tube Enclosure`

The Bcam Tube Enclosure will have

ュ塑立笠2笙ユ堅 a HVAC System thatis not

dependent on any att distribution froln the cOrner,Mid,or End Stations,These provisiolls

COIISiSt Of power distribution along the length of the Bcaln Tube Enclosure with suttcient

c a p a c l t y  t o  a d d  t h e  a d d i t i o n a l  l o a d  o f  t h e  d e h u t t d i f y i n g  l l l l l t s ; a n d  l o o p s  h  t h e  i b e r  o p t i c

cable at every Service]巳ntrance so tt can be connected to a ttmre rlber Optic IIterface panel.

Ths panel will have broad capabilites to hook―up possible niture componcnts such as IIVAC

temperamre and hmidtt seIIsors,telephone,mmsion detectors,smoke detectors,ctc.

Scrvice access to the cIIclosure is locatedュt every 780 feet.

Emergency egress from the enclosure is at a maximum of every 300 feet(90 0 aS

requtted by ttte trBC SectiOn 1003.4,Travel E)istance,

The enclosure is llot equipped with perlnanent fans.LIGO OperatioIIs w工 l have的

provide proper temporary ventilation to meet health and safety requrements prior to
human access.

Floors are sloped to a floor drain.

T h e  e n c l o s u r e  s t r u c t u r e  i s  n o t  w a t e r  t i g h t  b u t  a l l j o i n t s  a r e  t o  b e  s c a l e d  t o  p r e v e n t

lntmsion of vermm and hsects. The enclosure is also resisttnt to penetration of

bullets(see Sectio■5.3.2,8).

5,4.7 Finishes

A.    All archiecttral ttnishes shall be compatible with internal and extemal envttoIIments

described h Sections 5。1.8,5,5,2.1,and 5,5。2.2.

B.  All pattts and coatmgs shall confolェょi to tte States of Wasttntton and Louisiana local

Att Pollutおn Control District requrel■ents respectively.
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5。4.7.l Floor Finishes

A.  LVEA floors have a durable surface to widlstand occasional forkli丘.

B.    C)ther exposed lnterior concrete floor surfaces shall have a smoo血,steei trowelled

価 sh with a surface hardener.

c,   Facility Control Room and ottler computer spaces shall have anti― static accessユooring

with carpet.

正),    Ofrlces,lobby,and receptionist areas shall have carpet,

E,    All other interior spaces shall have resilient floor tile cxcept the toilet facilities whch

shall have ceralnic tile.

F,    Exterior concrete floor surfaces shall have a brooln flIIsh.

G,  Special ittshes shall be designated for the lnain entry to the Operations Support

Building(OSB)・

H.    JOint illёr and sealer inaterials resistant to the effects of the induced env±ollment as

required shall be used,

5,4.7.2 Walls

A,   Exterior walls Will be proven architectural ttlaterials and will be illsulated,weather

resistant materials providttg an air―and water―tight,mamtenance free enclosure.

B,    Exterior walls_shall be durable,El― ally lnamtenance l■aterials with an expected

mlmmuII1 1lfe expectancy of 30 years,

C.    Interior walls fol the`iclean areas''shall be smooth,■on―sheddttg,and compatible

w t t H h e  r o o m s  i n t e n d e d  u s c  a n d  c l a s s i n c a t i o n ( i f  a n y ) .

D, Interior walls for toilet areas shall be water resistant ttFじgypSllTn board wi血

ceramic tile.

5.4.7.3 Ceil血 g Fttishes

A.  Ceilings shall be suspended acoustical tile tt general areas such as offlces,lobby and

computer rooms.

Bo    Suspended ceilings shall be used in clean areas to be compatible their respectivё area

classiication(if a叫め.Materials shall be selected as required to meet acoustic

requttements as described ttI Section O Acoustics.

C. Other areas,such as toilet facilities,locker rooms,and jamtors rooms,shall be
suspended hard surfaced ceilitts.

D.    Exposed celling/roof smcttre shall be used in other areas such as shop areas,and

utility spaces.

E. Water resistant CWtt gypsum board will not be used for celll曜applications.
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A.

B.

C.:

5.4.7.4 PaintI唱 ――General

All cxposed and untreated lnaterials requtthg protection shall be fleld pallted.

Surfaces shall be finished,cleaned and dry prlor to receiving pamtng.

Materials shall be prlned wih one coat O.5 flnlls dry flkn thickness of pamt prlnera

E)!    Materials shall receive one lnte..llediate coat and one inish coat of pant, The

mteェェェlediate coat shall be a different color ttan the rmish coat. Each coat shall be a

IIlllmum Of 3 11111s dry flttn tttiCk■ess.

Surfaces■otto be pamted:

1.  Concrete■ oors

2.    Glass

3.    Maso叩 ,unleSS Specitted

4.   Precast concrekち unless specifled

5,    Factory finished ieHls

6.    Itelns specifled in construction docllments as surfaces not to be pamted

All colors shall be selected ttl accordance wtth the color palete as established by the

architect and the Caltech TecttCal Representadve.The ttsh coat of all panted

田teriOr cleallrooln surfaces shall be white.

5。4.7.5 Shop and Field Pattthg(MctalS)

A. All exposed ferrous and nonferrous IIletal to be lnRtaned and used for flas地 ,

raユmgs,lou↓ ers,doors and fralnes(including copper and galvalllzed sllrfaces)Shall

be shop or field pamted. Ferrous lnetal surfaces preparation shall be ttl accordance

with Steel Stmcttres Pam曲 唱 Council(SSPC)SpeciflCadollls,

B.  Blast clealmg shall be in accordance with SSPC― SP-10.In areas where sand blasthg

is■ot allowed,surfaces shall be prepared in accordance with SSPC― SP-2 and/or

SSPC― SP-3.

C,    FeⅡ ous lnetals shall be pamted with One coat,3 1111ls dry fllm t工ck■ess

D,  Nonferrous metals sha1l be prme coated with O.5航 ls dry fllm thickness of primer.

E.  All ferrous and IIonferrous metals sha1l receive one mterlnediate coat and one fmish

coat. The mteェinediate coat shall be a diltterent color than the rlnish coat, Each coat

shall be a IIlllmum of 3 1nlls dry llヒnd五 ckness.

F.    Surfaces not to be painted:

1.  Att teminals(Lightning Protection System)

2.   Ladder rungs

3.   Chain rails and hoist pomts

Parsons-lLIGO＼ミ差
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4.    Bridge crane whee1/wtte rope/rail ttlterfacing surfaces

5.   Lightning conllectors/down cable isolation blocks

6。     Stainless steel,brass and bronze

7.    Top surface of aluminum floor plates

8.  Amm血 蜘 handrails

9.    Handra工 post sockets

10.   Wear surfaces of hinges or mechamsms

ll.   Wtth cable drLms

12.   Factory flttshed items

All colors shall be compatible widl the color palette established as stated in the

Section for Painting―General.

5,4.7.6 Caulk and Sealant

Caulk/tape/sealant used in cach type of cleallroom shall be compatibll with the classiflcation

of the clearlrooln env±ollIIlent.

G.

5,4.8

A.

B.

Parsons―LIGO＼進
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Doors― ―General

The cleallroo1l door opening lnecharusms design wユ l IIll―lZe thc alnount of

COntaE工nants generated by』x)i苫operation.

A l l  c o o r S  h  t h e  c l e a n r o o m  p e r I I n e t e r  w a l l s  w i l l  b e  e q u i p p e d  w i t h  w e a t h e r―s t rゃS  a n d

seals ln order lo minimize a±lcakage/1oss froln clean envttollments and

contamlnatlo■ .

Ａ

　

Ｂ

5 , 4 , 8 . l  E q u i p m e n t  D o o r s

A. All cquipment doors will be 6'-0"wide by 7'-0"high,1-3/4W tttck,insulated hollow

metal doors

5 , 4 . 8 8 2  L a r g e  A c c e s s  D o o r s

All large access doors are mctal unless other覇′ise noted.

A l l  l a r g e  a c c e s s  d o o r s  w i l l  b e  p 6 w e r  a c t u a t e d ( w i t h  p r O v i s i o r l s  f o r  m a I I u a l  o v e r r i d e ) ,

i n s u l a t e d  a t  e x t e r i o r  e x p o s u r e s , a n d  w i l l  p r o v i d e  a  t t s h e d  c l e a r  O p e t t  o f  1 2  f e e t

w i d e  b y  1 6  f e e t  t t g h  t o  t h e  O S B  s h i p p i n g / r e c e i v i t t  a r e a , 8  f e e t  w i d e  b y  1 2  f e e t  h i g h

血side the OSB or between the OSB and LVEA;and 14 feet by 24 feet high from the

LVEA to the outside, See Section 5.6.1l for door control requrements.

Large access door between to the Cleanはng Area and LVEA shall be rapid close fabric

守pe tO reduce loss of``clean enviroment''.

C.

D e s i t t  C o n f l g u r a t i o ■C o n t r o l  D o c u n e I I t
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Ｄ

　

Ｅ

All large access doors w五 l be lnミtalled per NFPA 80,

In closed position,all edges of large access doors shall be sealed to prevent

と』&1lration of outside alr,insects,attals,and dust;and prevent pressure loss i■ om

lnterlor spaces.

5,4.8.3 Persorlnel Doors

A.

B.

C.

Persollnel doors will be 3'-0"wide x 71-0"由 gh ittsulated hollow metal doors.

All doors wili be l-3/4"thick.

UBC,SBC,and NFPA requttelnents will be applied when fre rated doors are

requtted.

Door hardware will comply witt lndustry Codes and Standards,

Specialized door hardware will hdude auttmated entry con廿ol and血仰巴sion

detection devices,door mounted cO血blnation locks,dead―bolts and padlocks,lever

type hardware,ex■ hardWare,electric strikes/1atches,electric power trallsfers,heavy

duty door closers mecttt vめ ration requttements,lock cylinders,sound or weather

seals,automatic door bottoms,血 ges wよ血 IIon―reIIIovおle pins,and associated

equおment.

Ｄ

　

Ｅ

5,4.8.4 Thresholds

Thresholds will be nush with the floor.

5,4.9 CleaIIrooIII Interior Desig五        |

To assist in lnaintaIIng a clean env±olllnent,mterior surfaces of these areas will be desェgned

t o  t h e  f o l l o w 鞄吾c r t t e r i a . T h i s  i s  r e 碑士e d  h  t t e  L V E A , h o w e v e r  t h i s  a r e a  i s  t t L  c l a s s i i e d  a s

a“CleanrooEl''by Federal Standard 209. Only the Optics Lab,and Vacuuln Preparation and

Assembly Lab nced to comply with Federal Standard 209,Class 5000 as a ElmmuIII.

A.  Mね 血mtte horizontal ledges and sllrfaces

B._ Fully enclose all structural shapes

Cf=   Line all necessary pockets and recesses with cleanable shapes

D,  Cove allね 西ide corners

E,    Provide sealns that w工 1■ot retatt soil or dust

F.  Provide smooth,non― fl逮山唱 and washable surfaces and ttdshes

G.  Provide closed chascs for Pipes and condu■ s where poss丑減e

H.    Provide access for cleaalng all surfaces

I.  Provide flusWsurface mollnted lighttt fxtures
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5,4.10 Roofs and Gutters

Rooflng design for smcttres will meetthe requttements of UBC and SBC.Roof

penetratiolls will be eliminated if at all possble.Rain 3mtters and/or roof dratt wi血
。veraOw drains will capture a11■oof mno£『and diect i to an appropriate stom drain

system. Precautions shall be taken to guard agalIIst effects of wind and rah water runoff in

gutters causing vめration ttansfer to the LVEA area.

5.4.1l Life Safe呼

恥 LIGO PrtteCt Will be designed h accordance with the U胡folェェェBuildtt Code(UBC)fOr・

dle Washington Facility,and the Standard B胡lding Code(SBC)fOr the Louisttna Faciliけ.

These codes will be folloWed to provide clnergency exits and exit access ways as applicable

for all facil■ies including the Bcam Tube Enclosures.

5。4.12 Energy Conservation

"UH values for roofs and exterior walls will be determned ll accordance with the govettg

state codes for energy corlservation,or witt ASHRAE design guide血通s.

5,5 Mechamcal

5 , 5 . l  G e n e r a l  M e l h a n i c a l  R e q u i r e m e n t s

5.5.1.l Mechamcal System and Component ldettiication

Mcchattcal system and cOmponent identiflcation comply with the requttements stated in

ANSI A13.l for letter地噌,CO10rs,band widths,marker locations,and viewtt angles.

5.5.1.2 Wttd]Loads

All exposed IIlech卸鹿al equipment and plunbing pおing syStems are to be designed to

withstand wind loads as specifledねl ASCE 7-88.

A. For tton― crttical systems,the mttortance Factor equals umty.

B.  For crttical systelns,the lmportance Factor equals l.1.

5.5。1,3 Corrosion Control

Corrosion control lneasures include cathodic protection systclns,copper-8田回Cd C01ls and

tubes,as well as,the use of protective coatings.

A.  The use of protective coatings will be in accordance wtth NACE―RP-02-75.
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B=

B.    PrOtection will be provided agalnst corros10n caused by galv航 c action duc to

physical contact of dissimilar metals.

5.5.1.4 Factory Pamt

A_ Unless otttrwisc specitted,all ferrous and nonfeHous lnetal to be lllstalled士巡ide the

Facilitt will have surfaces prepared in accordance with SSPC―SP‐10 and shop primed

with two―part,orgttc ztt rich epoxy for ferrous lnetals,or orgttc ztt rich
cttomate primer for non ferrous metalst

Field pamting will beよl accordance wtth Section 5.4.7.5.

5.5。1.5 Vibration Control

A .  A l l  m t t O r  r O t a t m g  e q u ゎm e n t  W i l l  b e  s t a d c a l l y  a n d  d y n t t c a l l y  b a l a n c e d  a s  a
complete assettbly,

B .  M a x t t u n  d i s p l a c e l n e t t  a m p l i t t d e  o f  a n y  m a J o r  p i e c e  o f  r o伍位堪 e q u i p m e n t  w工l b e  2

mils peak―to―peak,at all steady state operating speeds.

5.5,1.6 Motors

All motors will be high―efficiency type,■on―overloading m accordance with Section 5,6.3.

The HVAC fan motors will be syncttonous type motors with position/phase control between

t h e  m o t o r s  l o c a t e d  w i t h i n  a  s i t t l e  m e C 脳直C a l  r o o m . T h e  f a I I s  w 』l  h a v e  a t t u S t a b l e  p i t c h

blades to contr01 att flow―rate.The HVAC farls and motors will be skid mounted to pe― t

each fan and motor patt to be vibration isolated froln the mechanical rooコュfoundation,

5 . 5 , 1 . 7  S a f e t y  R e q u i r e m e t t s

Provide the fol10w血唱safety requttementsi

A.

B.

Cf・

Belts,pulleys,chains,gears,promdmg set screws,keys and other rotatmg parts will

b e  t t l l y  e n c l o s e d  o r  p r o p e r l y  g u a r d e d  i n  a c c o r d a n c e  w i t t  O S H A  2 9  C F R  1 9 1 0 。2 1 9 .

High temperature equipment and piping so located as to endallger persoIIlel or create

a flre hazard will be properly guarded or covered with insulation.

Where requlred for safe operation and mamtenance of equlpment,provide s,ch items

as catwalks,platfoms,ladders,and guard rails.

5,5。1,8 Redundancy

A.    Provide redundancy by mcludttg a standby unit for all critical areas which are served

by only one att handling system.

B.  For att handler units tAHUs)supplying ar tO the LVEA and VEAs,there will be one

standby un■. Redundant crttical compoments are an acceptable alierllative to
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D .

C,

providing cOmplete redundant AHUs.This requirement can also be lnet with 3-50%
udts.

For chillers,boilers,pumps and aコ i compressors,there will be at least one standby

unit, This requttemeni can also be rnet with 3-50%units.

A l l  r e d u n d a n t  e q u i p m e n t  w i l l  b e  p r o v i d e d  w i t h  a u t o m a t i c  s t a r t  c a p a b i l i t y , a n d  I I l a n u a l

overrlde.

5,5。2 Heating,Ventilating,and Air Conditiottng Systems

The Hcathg,Ventilaton and Air Condido哩 いVAC)systems will be designed for     `

optlmtlm energy corlservation and operational costo Centralized automatic control and system

s u r v e i l l a n c e  w i l l  b e  p r o v i d e d  b y  t h e  F a c i l i t t  M o n i t O r i n g  a n d  C o n t r o l  S y s t e m ( F M C S ) . I n

r e S P O n s e  t o  t h e  v b r a t i o n  a n d  a c o u s t i c  r e q u t t e m e n t s  i m p o s e d  b y  t h e  i n t e r f e r o l n e t e r s , 仕Ю

HVAC system will incorporate the following feattres:

A,   The locaton of machinery,chiller plants,high― velocity eXhausts,ctco will be chosen

to limit iFanSIIllssion of vibration and noise.

B.    Equlpment will be provided with vibration isolators and flexible connectors for ducts,

electrical condu■s,and plpm_g to avoid stI■ctural ttaIIsmisslo■of vめratiolls and

acoustic noise.

C. Dittusers,grills,fanミ ,heating and ventilating unlts,and other equiplnent will be

carcttlly selected to meet or exceed■oise criteria for the sewiced area

D. Excess市 e velocity and ttrbulence in ducts and piping wnl be avOided everywhere.

E. To limit lloise ttaIIsttsslon throutt the ventila血唱ductS,mtra―duct acoustc

attenuators will be士述talled where necessary.

5 . 5 . 2 . l  C l 士n a t i c  D e s i g n  C r i t e r i a

Envrolllne述 Hanford Liv並唱ston

Nearest Town Ricmand,wA Baton Rouge,LA

Latittde 47N 30]N

Longimde 119W 91 WV

Elevation 532 ft above sca level 60 ft above sea level

SuIImer Outdoor Design Temp 96°Fdb,68° Fwb 93°Fdh,80° Fwh

Dally Temp Range 30°F 19
°
F

Whttr Outdoor Design Temp 5°FAh 25° FAh

Clearness Number,Sulnmer

Clearness Nuttber,Winter

1.05

0,95

0 , 9

0 , 9

Design Wind Velocity,Summer

Design Wind Velocity,Winter

3.5 mph

15 1nph

7.5 mph

15 mph

Table 5.5-1-Cll圧 IatiC Design Criteria
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5.5.2.2 1nside Design Conditions

Design temperamre Att flow rate

Wュcuu■l cqulpHlent operating

(HI―and Low― bay areas)

72± 3,5°F

O。15"wg above ambient

2 CFM/sf

Larttllar flow area(s) 72± 3.5°F

O.05"wg above attacent area

60 to 90ぉm

(Clean att class 100)
Optics Lab

V a c u l l m  P r e D & A s s t t b . L お

72± 3.5°F

O . 0 5 " w g  a b o v e  a t t a c e n t  a r e a

25ぉm

(Clean att class 5,000)

Electronics Test/Mattlt

Mech.Shop.

72+3.5° F

O.05"wg above ambient

2 CFM/sf

Cleammg Area

Active Storage

Long Te■1■ェStorage

Changing Room

72+3.5° F

O.05''wg above ambient

2 CFM/sf

Inspecton/鋤的出噌/

Receivhg

72± 3.5°F

O。05''wg above ambient

1.O CfE1/Sf

Facilitt Control,Computer

Users,Tape Room,

Computer Mass Storage,and

Diag.Support

72± 3.5°F 1.5 cfm/sf

Cleaning Arca 72± 3.5°F 2c的 1/sf

Offlces 72主 3.5°F As requtted

Main Lobby 72± 3.5°F As requtted

Conference RooIII 72± 3.5°F As requtted

NItulti―use/Vis■ ors Area 72+3.5° F As requtted

Mechanica1/Elec.Room 72± 3.5°F As requtted

AATnin.Assistant 7 2 + 3 . 5 °F As requtted

Lounge/COnf./Lab 7 2 + 3 . 5 °F As requtted

Toilets 75± 3.5°F 2c血 /sf exhaust

BeaIII Tube Enclosure No temperamre,huI述 dity,or

pressurization requireIIlents

No ventilation

requttclnents

Table 5.5-2-IIlside Design ConditioIIs

5.5。2.3 Space HLIIIliditt Requirements

A.    All occupled spaces illside the facilities at Hanford and LivmeCston will have a relative

humidity range from 20 to 70%RH.

5.5.2,4 1】Isulation Systems

All theェェェェal insulation systems materials will be noncombustible as deaned by ANS1/NFPA

220.                   ‐
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5.5.2.5 PeneratiOns

Effective sound stopping,vapor,dust,and ve■ ェェェin scalmg,and adequate operating clearances

will be provided to prevent smcttre contact where ducts and plpe penetrate walls,floors,or

ceilttgs into occupied spaces.

5,542.6 HVAC Air Systems

HVAC att systems design w■ l comply with the Uttfoェェ1l Mecha上にal Code(LrMC)fOr

H a n f o r d  a n d  t h e  S t a n d a r d  M e c h a n i c a l  C o d e ( S M C ) f O r  L i v i n g s t o n ; a p p l i c a b l e  S M A C N A

publicatioIIs,hcluding but not lmlted to,HVAC Duct Consttctlon Standards― Metal and

Flexible;Rectangular lndustrial Duct CollstluCtiOn Standards;Round lndustrial Duct

CoIIstruction Standards,Accepted lndustry Practice for lndustrial Duct CoIIstmction;HVAC

Systems Duct Design;and HVAC Att Duct Leakage Test Manual.

5。5,2.6.l Att Handling U述 低

A.

B.

C.

A t t  h a n d l士唱u d t s  w工l  h a v e  a u t o m a t i c  r e s t a r t  c a p a b i l i t y  h  t h e  e v e n t  o f  S i t e  p o w e r

failure.

Att halldling uttts will not be mounted on the roof,and other roof penetratioIIs will

be avolded.

Refrigerant coils will■ot be used in cleanroom system,since CFC is a conta―ant

itself:         _

5.5.2.6.2 Ductwork

Ductwork(See Section 5。 1.8)will COnfoェェェェto the fo1lowtt Fequrements:

A. Duct system will be capable of widhstand士 唱Static pressure variation+107o,and

wittout pulsating.

B.  Ftte dampers w銀 l be provided at duct penetrations through ire rated walls,cellings,

and partitiolls.

5.5。2.6.3 Air Fllters

A .  A l l  f l l t e r s  w 工l  b e  f r e  r e t a r d e n t  t t p e , n o n a l l e r g e n i c , a n d  n o n t o x i c , w i t h ■o  d e t e c t a b l e

odors.

B.    Dry filter gaskets will be closed―cell foamed neoprene or urethane elastoIIler of

suf「lcient hardBess to compress not rnore than 40 percent of orighal thick■ess when

the fllter is in pos■lon.

C.  High― Efflciency Patticulate Air(HEPA)Filteri

l ,  H E P A 最 l t e r s  w i l l  b e  c a p a b l e  o f  w i t t t a n d i n g  m l n m u r n  9 0 % r e l a t i v e  h u m i d お

deteiェェlined dynagttcally between 70 and 100 degrees.
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HEPA itters will bear numbered Underwriter's Laboratories label cei的 立唱
the ilter is UL 586 classifled.

HEPA filters will provide,asalmmuln,a99.97%overall ef「 lciency on O,3

rnlcron particles.

Dioctylphalate(DOP)teSted HEPA ilters are not acceptable.DOP mistis a

contaminant.

5.5.2.6.4 Humidifiers

HuI工 ditters lnay be electric,evaporatve,or clean stearn.

Electric and evaporative humidiflers w工l utiltte reverse oslnosis water as water

source.

Electrodettug type h航diflers are not acceptable.

535。2,7 HVAC Hydrottc Systems

5。5。2.7.l Cl主1lers

A.

B .

C .

D.

E.

F.

G,

Parsons―LIGC)ぐ`ざと
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2.

3.

4.

A.

B.

C.

I n  g e n e r a l , e a c h  c h 工l e r  w i l l  b e  a  c o m p l e t e , f a c t o r y  t e s t e d , w a t e r  c h i l l i n g  p a c k a g e

corlsis仙軽 of cOmpressors,c4pacity control system,water cooler,renttgerant

condellser,starters,disconnect switch,and steel base.

Chillers will be rated in accordance with AR1 540.

C h i l l e r s  w i l l  c O m p l y  w i t h  t h e  A S M E  C o d e , S e c t i o n  V I E I .

Control panels will be provided integral t6 the chiller umt.

C o n t r o l  p a n e l s  w i l l  h a v e  t h e  c a p a b工i t y的血俺r f a c e  w i t t  t h e  H V A C  a n d  C o n t r o l

System (See Section 5。5.6.2).

The chillers will operate smoo岨y within the 15%to 100%capacity range without
surge or vibration.

T h e  c h i l l e r s  w i l l  h a v e  a n  a l l t o m t t i c  r e s t a H  c a p a b i l t t  i n  t h e  e v e n t  o f  S i t t  p o w e r

failurea   i

5.5。2.スゴ.ゴ働 ′θ句″″θ乃切力θ″二′初″物所θ″

A. The contractor will supply the most cost―effective chiller type us的噌 an acceptable

alternate refrigerant(No CFCs)as al10Wed by士燈Clean Att Act.

B. Comply witt the refrigeratio■equlpment room requrements specitted h ASHRAE

Standard 15-1992,and safety classirlcation Of refrigerants based on ASHRAE

Standard 34-1992.

C.    No refrigerant will be present inside the clean att flow stream,by design,single pomt

failure,or accident.
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5.5。2.Zゴ.2 Cθ″冴α″ざビ拓s

A.    Air― cooled condeIIsers will be used.

5.5.2.7.2 Electric Heaters

A.

B.

C.

D.

Electric heaters shall be sheathed type.

Heaters shall be UL listed.

Heaters shall be provided with all necessary safety devices.

Hcaters shall be Sllicon Control Rectitter(SCFじCOntr01led(1.e.,modulating type

con仕 ol).

5.5.2.7.3 Water Treattnt

A .  A  R e v e r s e  O s m o s i s保0 ) W a t e r  t r e a m e n t  s y s t e m  w i l l  b e的述 s h e d  t o  p r o v i d e  a

source of water fbr hullllldiflcation.

B .   C h i l l e d  w a t e r  w i l l  b e  t r e a t e d  f o r  c l o s e d  s y s t e m  a p p l i c a tめn. C h i l l e d  w a t e r  w i l l  u t i l t t e

glycol lnlxmre to avOid freczttg in winter.

5.5。2.7.4 Pumps

A. Pump will be capable 9f aCCOrlmodating stadc pressure variations of plus or minus

10%.

B. Pumps will have an automatic restart capab工貯 m the event of Stt power failure.

5.5。2.7.5 Chilled Water

Piping 4Ⅲ and smaller will be copper ASTM/ANSI B88,hard drawn,Type K

(undergrOund and exposed use)and Type L(aboveground and concealed use).

C o p p e r  f l t t i n g s  w i l l  c o m p l y  w i t h  A N S 1 / A S M E  B 1 6 . 2 9 ; j o h t s , A N S 1 / A S T M  B 3 2 ,

solder ttade 95TA.

Route piptt parallel wtt building lines wtt branch ruIIs extended from the ttp of

髄 Inatts and witt plpe transltioIIs 1l the eccentric to avoid cavitation and facilitate

venting of air.

Provide vents at甑 夢 pontS and drains atlow pomts.

Provide unions or ianeCes at equiplnent corlnections to fac工北ate removぶand

maintenance.

5.5。2.7.6 Valves

A.    Valves will be angle,ball,check,gate,globe,and automatic or lnanual balancing

types.

1.    Valves will have rising stelns and open when mmed cOunterclockwiset

Parsons―LIGO＼瑳 Design Conittraton Control Document
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B. Asa munl,manual and con廿 ol Valves will confoェェェェto the following:

Bronze Gate,Check: MSS SP80

C a s t  l r o n  G a t e : M S S  S P 7 0

Butteray: Mss sP67,ASTM A126,and ANSI B16.1

Ball: FEDttSTD WW― V-35 or MSS SP72,Class 150,flanged

Cast lron Chedほ  MIL― V-18436,Class 125

C'lobe and Angle: MSS SP80

Standard Check: MSS SP80 or ASTWI A126

Non―Slam Check:ASTM A278

C. Control valve acttators will confoェェェェto lhe following:

Will be electric,pneumatic(large actuators oBly)or electtonic for Dttect

Digital Control.

Will have a feamre that allows converslon to accept new controller output

sigコal wittout having to replace the motor acmator.

Valve acmators wェ l beね遭ustrial grade,spring rettm,or non‐spring remm

type.

Balance valve will be a cttcuit setter or an automatic balancing device such as variable

Orince,precisely calibrated,and able to preset,balance and ineter the flow and wilI

have tte follow地:

D .

2.

3.

1.

2.

3.

1.

2.

3.

4.

Provide valves to permit isolation 9f branCh pipmg and each equゎInett item to

pe航 t balanctt of the systemi

All valves 2・or smaller will be ball valves.

Posttive cutoff.

F l o w  m e m o r y .

Readout ports.

Vent connection.

Design Confl邸ュratiOn Control Document
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5.5.2.7.7 Pipe Supportlng Elements

With the excepdon that C―clamps will■ot be used,supporttt elements will comply with the

requttements of ANS1/ASME B31.1,ANS1/MSS SP… 58,and MSS SP-69.

5.5。3 1ndustrial Clrade Piping Systettls

5.5.3.l Clean Dry Air

A.    Provide clean dry and oil free compressed alr at a nottal pressure of 125 psig.

Parsons-lLIGO＼進
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B.

C.

Att will be iltered and regulated to achieve the cleanliness requirernents of the room

Supplied.

Clean dry air capacity will be 50 SCFM at 100 psig air pressure at point of delivery.

Ｄ

　

Ｅ

F.

5.5.3.1.l Att Compressor

A,

B.

C.

Usc a central compressed att system to serve multiple points of use.

Provide centrittgal or rotary helical screwけpe,air―cooled,

Att compressor will be an oil free ttpe,125 psig operatlng pressure,complete wi血

att receiver,ASME code rated and stamped for 300 1b.test,att fllter and ater―    カ

cooler.                                                                       V

Comply widl standards of Compressed Att and Gas lnstittte(CAGD.

A i r  c o m p r e s s o r s  w i l l  h a v e  a n  a u t o m a t i c  r e s t a r t  c a p a b i l i 呼血血e  c v e n t  o f  S t t e  p o w e r

failure.

The att receiver will be able to supply the att requirements for a mlllmllm of 4 hours

in the event of power failure(COntro1/instrulnent air only).

Aロ Compressed air pipinDC will be copper AFTM B88,hard drawn flttings tt cOmply with

ANS1/ASME B16.29;joints,solder grade 95TA.

1. Piping will be oxy… clean per CGA 4.l or cleaned in accordance with ASTM

B280 as requtted by application.

2 .  C l e a n e d  m b i n g  w i l l  b e  c a p p e d  a n d  p r e s s u r i z e d  w i t h  n i t r o g e n , i n  a c c o r d a n c e

with CGA 4.1.

For piping above grade use type WL‖copper,and for below grade use type‖KH.B.

5.5。3.1.2 Att Dryer

The att dryer wユl be a refrigeration type capable of malntatt att at 35°F to 39°F pressure

dew pottt,

5 . 5 , 3 . 1 . 3  C o m p r e s s e d  A t t  P i p i n e C  f o r  F a c i l i t y  U s e

5,5.4 Plumbing Systettls

5.5.4.l Potable Water

5.5.4.1.l Flus駈襲ダWater

A. Wittin the LVEA provide a potable water collnection(standard 3/4 inch hose bib)to

supply 5運押m(min.)at 50 psig elax.).

Parsons―LIG()＼進 Design Coni邸 ュration Control Document
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B. Provide a potable water colmection(standard 3/4由距h hose bib)in a waSh dOwn area

outside the LVEA attacent tO the exterior door to supply 5 gpm(IIm.)at 50 psig

KmaX.).

Provide backttow prevention device to prevent contalmnation of potable water supply

system.

Backflow preventer wユl be a reduced pressure prlIIcおle baclざlow ttpe in accordance

with UPC,Section 1003 general requttelnents;ASSE 1013-1971.

Provide domestic cold and hot water to all rest rooms.

5.5,4.2 Dra士 温and vents

5.5.4.2,l Floor Dralrls

A.

B.

Ca

A.

B.

C .

D .

5.5.4.2.2 Plu血 悦噌 Materials

S e l e c t  m a t e r i a l s  b a s e d  o n  w a t e r  q u a l i t y  t h a t  c o n f o ェェ上t h e  I I l m l l l l I I l  r e q u r e m e n t  t t  U P C .

5.5。4.2,3 Eyewash and Showers Equlplment

A.  Eyewattshowers will be a com批 航 on type slngle head emergency shower and

cyewash.

1.    Number of installatiolls will be based upon the number of people and the sttc

of thc hazardous area.

2.     Use materials that will resist corroslon.

3,    Provide emergency sign,hand and ibot control.

Parsons―LICiO＼進 Design Conittratioll Control Document
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Provide noor drams with traps.

P r o v i d e  a u t o m a t i c  t r a p  p r i m i n g  d e v i c e  e x c e p t  f o r  d r a i n s  h  t h e  B e a m  T u b e  E n c l o s u r e .

These traps will be mandally prlned and provided with screens to preventinmsion Of

施 ect or alllnals.

Aユl requtted water dratt will be routed to an appropriate waste collection system,as

required by Local dttectives.           ―

Provide drainage for all rest rooms.
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B.

C.

D .

Design supply lhe using a IコェIllmum Water pressure of 30 psi or an acceptable

portable system,

EyewasWshowers will comply witt ANSI Z358.1.

EyewasWshowers required will be placed outside of the cleaFlr00m,attaCent tO

emergency exits.

5.5.5 Fire Suppression and Detection Systettls

T h e  d e s i g n , i n s t a l l a t i o n  a n d  t e s t i n g  o f  t t e  W e t  S t a n d p i p e s  a n d  H o s e  S y s t e m  w i l l  b e血   ・

accordance with NFPA 14

A1l fre alaェェェェ,detection,and ire suppression systems will be ttltercollnected,and monitored

by central flre report士唱 systelns in accordance with NFPA Standard.  Ftte suppression

systems for Facllity Control Room,Computer Users Room,Diagnostics Support Room,and

Computer Mass Storage Room will be suittble for use with computers and other elec廿0述cs.

Hand held fire extinguishers are placed in all buildings and rooms±l accordance with NFPA

10.

5.5,6 Facility Motttoring and Control Systems

The stams of all fans,pumps,hOiStS,vents,dampers and other FaciliけequipIIlett which can

produce vibration,acoustiC noisc,or electrical hterference is scIISed,repoied to the Fac工
i守

M o t t t o r h g  a n d  C o n t r o l  s y S t e m s ( F M C s ) a n d  u p d a t e d  p e r i o d i c a l l y . T h i s  a l l o w s  o p e r t t o r s  t o
track possible mstrumentation interference problems to specinc PieceS Of Facilitt equipment,
even if that eqttment is ac工Vated autonomously or mtemitently.

Data reported to the FMCS will be stored for subsequent repo立ing.Repols will include a

log of all duけcycleS Of all comected equipment,As a mlnlnum,the dutt cycle data will

hclude when equipment starts or stops time(IIllnlnum of l second accuracy),and any out of

tolerance perfo■uェance(e.g・,excess vibration,voltage flucmatiolls,lowユow rate,etc.)。SCe

Section 5.10 for a Elatr故shoWmg Facilitt MonitOr士唱and Con廿ol Nodes.

5,5.6.l Control System Design

A.    The sequence of operation will be presented clearly and concisely.

B.  Each mode of operation will specitt operating ranges,valve and damper pos■lons

(fai1 0pen Or closed)for the followi理的nctions:

1.  Hcating

2.  HumidincatiOn

3.  Dehu]midiication

Parsons―iIGC)｀Rミニ Design Confittration Control Document
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Cool士唱

Econolnlzer

5.5,6。2 HVAC Controland Mo述 toring Systeln

5.5.6.2.l Control Devices

A , Provide all sensor/1ransIIlltter control devices as a completely assettbled unit,

manufactured and assembled by one supplier,with callbration llaceable to National

lnstinte of standards and Technology Q IヾST,fOェ出ally NBS)standards,

Sensor/11anミmltter assettblies will be factory assettbled,calibrated,and sttpped as a

shgle enti呼.

Assettbly wユl be compatible witt the HVAC control and motttoEtt System.

1.   Aユ l control devices will be selected for IIllIMIlllTn accuracy of l%except

temperamre and dew pomt sensors will have a minimllm accllracy of O.5%

over the control range.

2,    Components w工 l be speciied with regards to mnctiOnal attributes and not

solely on IIlanufacturer model numbers.

3.    Controls will be housed in enclosures that are ventilated and will be lnounted

indoors 1l an ar conditioned eIIv±oIIIlent.

5。5.6.2.2 0perattr lnterfaces

Operator mterface will be provided for stams monittring from the Facilitt Control Room

which provide on line operator interacton,supervision,coordmation and control.

5.5,6.2.3 Control Po立 ュts

A.    The system will control all signincant polnts of the central chiller and boユer plant and

the att handl土唱systems.

B.  The systeln will interface witt the envttonTnental control and monltormg systeln.

C,  The monitor and colltrol pOlnts for the IIVAC systel■ will士Elude,but■ ot be limited

的 the followm3

1.  Temperature(10Cal and remote)

2.  Hmidity(10Cal and remote)

3.  Flow― rate(Ar and Hydronic Systems)

4,    Pressure

5.  Relmote start/stop status,and run time

6.    Filter differential pressure indication

ParsoIIs― LICO＼ 進 Design Conflguration Control Document
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7.

8,

9.

1 0 ,

1 1 .

Dew―poult momtor瞳

System on―ott operadon(local and remote)

Changeover control

Vapor detection statts

All necessary boiler,chiller,pump,condenser and damper controls(stattS,

mlltme,and operation selectioゆ

5.5,6.3 Partttulate Momto血鴫 System

A. Provide a particulate monitorlng system for the Class 5,000 Cleanroom,usmg optical

counter technology of dtter a IIlallifold,Inultiplexing ttpe or an i配市idual s細中le

pOmt type.use a particulate monitoring system that is in accordance with IES
recoIIIInended practices and procedures,FED―STD-209 and ASTM F50 and F328.

1.    Maxttnunl tlne for collection of the 20 sample pomt particles shall be less than

5  m i n u t e s .

2.    Acceptable sample flow rates shall be within the range of O.l cttn to l c最■

witt statistical analysis and standard deviation featteS based on FED―STD―

209.

B.  Provide output fOr co― unication witt a remote motttoring workstaton h the

Control RooIII,

1. Workstation sha1l have color monltor and graphics capabil町for real―t血

血onitortt and terld analysis capabiltties.

2.    Provide long teェ1.l data stOrage in 15 minute tune intettals for a 24 hour tHle

perlod,抽1l reporttt feamres ttluding alaェェェェs and conditioIIs,and statistical

analysis features based on FED―STE)-209,

3.     Provide multilevel password protection for system access.

5,5.7 Cranes

5 , 5 。7 , l  G e n e r a l  C r a n e  R e q u i r e I I l e n t s

A.  Electric bridge cranes are required tt LVEA of tte Co〕mer Statlo■,the VEA ofthe

End StatioIIs at both Sites,and the Mid Station at the Hanford Site.

B.  Cranes wユ l comply with the applicable requirelnents of CMzttA,ASME HST M4,

ANSI B30。 2,B30,10,NEC Article 610,and AWS D14.1.

C.    Cranes wi1l operate ln a non―hazardous envttonment.

D.  Cranes will have a 20 year design life based on C沖宝AA class HCtt service.

Parsons―LIGO＼進
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E.

F.

T h e  c r a n e s  h o i s t  w i l l  b e  e l e c t r i c  w i r e  r o p e  t y p e  a n d  w i l l  c o n f o ェェェェt o  t h e  r e q u t t e m e n t s

o f A S M E  H S T  M 4 .

O p e r a t i o n  o f  t h e  c r a n e s  w 止l  b e  m o n l t o r e d  b y  t h e  F a c i l i t t  M o n i t O r m g  a n d  C o n t r o l

System (see Sectlo■5.5,6).

5.5.7.2 Crane Capacity

The LVEA cranes w■ l have a rated capactty of 2 tons for all low―bay cranes(Areas 2

through 5)and 10的n for the ttghぃbay crane(Area l)。The Mid and End Statiolls at both

S i t e s , c a c h  w i l l  a l s o  i n c l u d e  a  1 0  t o n  c a p a c i t y  c r a n e . T h e  M i d ―P o i n t  P u m p 喚s  S t a t i O n  a t  t h e

Livェ唱ston Site does not requtte a crane.

5.5.7,3 Lift Height at ttc Corner Station

The hook height for the low―bay cranes is 23 fect,and for the high―bay crane is 41 feet and 8

inches,

5.5.7.4 Lift Height at the Mid and End StatioIIs

The hook height for Mtt and End Stadorls is 41 feet and 8 inches.

5.5.7.5 Crane ElectrincadOn

Crane electrification will be by the IIleans of festooBコ革努・ For EMI requttelnents refer to

Section 5.6.15,

5.5.7.6 Hoist ReeviIIg and Wtte Rope System

A. The hoists will have a double reevhg and wェ l have a tme vertical lift capabiliy.

B.    The ropes for the hoists will corlsist of one right and left regular lay and will be sized

for a III― um of5:l safety factor.

5,5.7,7 ]臣oist Brakes

The hdsts will be equlpped with double braking system.Emergency holding brake wユ l be

applied automadcally when poWer to the brakes are removed,

5.5.7.8 Crane Drives

A. Hoisti
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1 .

2.

Drives will have a variable speed to maxllnllm 25 fpm with creep mode

capability.

Hoist drive will include“soft''start and stop feature.

B. Trolley and Bridge:

1.    Drives will have a double speed,with traveling speed of 20 and 80 feet per

minute and with inching capability.

5.5.7.9 Crane Control

lttE cranes wユl be operated by a pendant con廿01 station suspended from the bridge. An

emergency stop button will be ttEorporated in the pendant Mな近ch will set all brakes and stop

a1l crane lnotion whell depressed,

5.5.7,10 DrゃPttnR

All cranes w五l be provided with stainless steel drip pans illstalled under motors,gear boxes,

hoist drtlIIIs,and other components where leakage of grease,oll,or other contamlnants could

o c c u r . D r i p  p a l l s  w i l l  b e  d e s i g n e d  t o  p e m t  e a s y  r e m o v a l  o f  c o l l e c t e d  l u b r i c a n t .

5,5,7.1l MaIIual Lond Lowering Capabittty

The crane hoist will have an emergency load lowering capお工ity such thatin the event of a

power failure or any other equiPmentね抑郎e,飲ラCrane operattr has the capability of

manually lowering any load up to the rated capadtt from any hook height.

5.5.7.12 Special Requirements

A.    A visual warmg device w工 l be provided on the crane to caution the personnel when

either the tF01ley or the bridge is in motion

B .  A n  o v e r l o a d  s e n s o r  a n d  a l a r m  l i g h t  w i l l  b e  p r o v i d e d  t o  h a l t  t h e  h o i s t 魂ぢo p e r a t i o n  a n d

ala■ェュェthe operator when the load exceeds the preset maxmum.

5.6 Electrical

5,6.l Area Classiflcation

There are no areas in曲 偽 Facility that are denned by the NFPA as“ Hazardous Locatiolls".

The contents and processes used in this Facility do nOt necessitate using equゎmett Or

installation practices suitable for hazardous locationst
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5口6,2 Electrical System Description

The electtical systeln receives power from the local servicltt uttti呼,Or a Rural

Electification Adrlllllstration tREA)alttliate,dependmg on the Site location.The power

will、be brought otto the Site,and will be contmued to the electrical primary switcttear by

underground cable. The power is distributed through a 13.8kV outdoor metal―enclosed

switchgear to tt various loads.The power for the Corner Station is traIIsfoェ出ed by a血噌le

transfoェェェェer from the utility voltage(13.8kV)to 480Y/277V for distribution tt the BIttOr

power us的噌 centers of the build地.The power system on the LIGO Sites w工 l be laid―out in

a simple IIon―redundant radial topology,with the main substation at the vertex of the radials.

The Mid and End StadoIIs of each leg will be on the same radial,each havtt a pad― mounted

traIIsforlner.At this tllne,there is only one sollrce of electrical supply at the LIGO Sites,

h o w e v e r , t l e  p r t t a r y  s w i t c h g e a r  w i l l  b e  e q u i p p e d  t o  h a n d l e  a  r e d u n d a n t  u t i l i t y  f e e d  c t t c u 並.

The power is tranミfoェュェled fro]m13.8kV to 480Y/277V,3-phase and 208Y/120V,3-phasc

near the pomts of use.The llommal frequency ofthe power shall be 60 Hz.Grounding and

cttcui neutrals will be in accordance wtth accepted ttdust=y practice and NEC. Thc Mid and

End Stttons w工l be fed ttom single 3-phase transfomers,that constimte a singll point of

failure.A spare ttaIIsfo■出er COuld be available tt rapidly resttre power should one of these

transfoェェェlers fail u■service. This spare traIIsfo■mer could be warehoused on― site or could be

available from the serving electrical uttti守,depending on the sewice agreeIIlents made

between the User and the Utili呼.

The Fac工ity Monitormg and Con任01 Systems cFMCS),Will be fed from higtty reliable LTPS

unlts located near tЮ pomts―ofぃuse.

5.6.3 Electrical Equipment

A.  Electrical equttElent Shall be deslgned in accordance wittL ANSI C2 and NFPA 70

(NEC),

B.    Motors: Fractional and integral horsepower lnotors shall confoェェ上tO NEC code letter

G or better,NEMA MGl,UL,and NEC,contlnuous duty induction type,Mottrs

shall Hleet or excced nolnmal的11-load efflciency of 91%.

Cr    Electrical equlplnent that contalnR electrottc devices or sub―assemblies shall be able to

meet the elec廿o―magnetic mterference(EMI)emiSSiOn血 述ts expressed h FCC Rule

15 subpart J,Class A.

D.    TraIIsient voltage suppresslon devices or equlPIIlent that provides trallsient

s u p p r e s s i o n  s h a l l  c o Eゃl y  w i t t  U L  1 4 4 9  r e q u■e l n e n t s .

E .  E l e c t r i c a l  e q u ゃm e n t  a n d  c t t c u i t s  s h a l l  b e  l o c a t e d  i n  t h e  F a c i l i t y  s o  a s  t o  m 土由m 拘ゃ
influences upon the LIGO experllnent and data handling equipment.
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5.6.4 Receptacles

Receptacles fed froHl appropriate voltage and cllrrent circuits will be上述talled throughout the

Facility.The locations,voltage,current and plug ttpe will be coordttated with the users.

Receptacles tt offlce areas shall be distributed with a ln―um of one dttlex receptacle on

each wall;with spacttg not to exceed 12 feet on center,unless otherwise indicated.

Receptacles for portable lighttt and small elecrically powered tools will be provided around

the per田距ter ofthe LVEA and other work areas.

5口6.5 Lighting

5.6,5,l lllumination

11lumination levels shall be as specitted in this paragraph for each occupancy type. Lighting

instmments and ttxttres shall be distributed and arranged to reduce glare and spectral

reユection.

Occupancy 1llumination Level lfC]

Genera1 0fflces 50

Workrooms 50

Corrldors 25

Storatte Areas 10

Laser and Vacuuttl EquttElent Area 51

Cleanroom and lnspection Areas 100

Mechttdcal Equゎment Rooms 25

Table 5.6-1-― 11lutttion Levels

11lumination levels shall be=neasured at 30士rhes abOve rmish 8oor(AFF)unleSS

otЮrwise specitted.

Interior lighdttg color shall have a Color Rendering lndex(CRI)of 75 or greater as

rated per the 11ludhatmg EttmeerS SOCicty of North America cESNA)Handb00k・

Lamp selection shall be based on current industry standards ibr power ettciency

rattts.

Lighthg ixttres will be selected witt a criteria that factors lumen efflciency,beam

control,cleanliコess,acoustic noise,and EMI shieldi英 ぢperfoェ1ェlanCe.

Low Pressure Sodmm(LPS)lighting shall■ ot be used.High Pressure Sodmm(HPs)

lamps with a CRI greater that 60 will be used outdoors.

l Nolll■
a10peratioIIs at a mittum of 5 foot― candless Portable work llghts will be provided for

operations that require more illumination.

Parsons―LIGO＼進
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F.  Areas that are賦 ミshed witt lamps exhibiting non―lllstant―on operating characteristics

shall include auxiliary lamps that provide reduced illumination levels during the

と,   period that the main lamp acheves」 任11l brightness.

G.._ Lamps may be energtted with dttect current when EMI and experimental equipIIlent

corlsideratiolls dictate.

536.5。2 Controls

A.Lighttt contr01S for o白 はce and COrridor type spaces shall be local,unless otterwise

specitted,and餌 巧uStおle to provide approximately 1/3,2/3,and品 減l illumination levels.

B.Light北 唱cttcll■sin the LVEA,Mid and End Stations will be remotely controllable via

the Faciltties Motttoring and Control and System(FMCS).The remote controlled

cttcuits will use contacttr panels or Square―D PowerL血  (or s血止lar)remote acma的 唱

circuit breakers as appropriate.

C.L絶 山t並唱COntrols for closets and for spaces under 100 square feet shall provide one level

of lighting otty.

5,6,5,3 EInergency]Lighting

Sel←contained oattery pacゆ emergency ligh位 唱血 accordance wtt OSHA Standards and

NEC Article 700 shall be used in all occupied areas, There are no plaIIs to have On―stte

power generation due to』 危 vbratiolls elnanttmg from a reciproca曲堪 mteHlal combustion

ettlne.

5t6.6 Crane

The LVEA crane electrical power,controls,and readout systel■s shall lneet the requtteIIlents

of tte clean environElent. The LVEA is classitted as non―hazardous.The power electronics

in the crane drives shall■ot introduce EMII ttto士Ю LVEA.
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5.6.7 Electrical Power CharacteriStcs

The esthated power requttements for tt sciendic equゎment is outlined in the following

prell― ary load suIImary:

Equipment PC求
を
(kW) Averagep(kw)

Beam mbe rOugh vacuuェ l pun旺)ing 2004

Chamber rough vacuu王 lpumpmg 33

Ion vacuuln pumps(durmg frst year of

operatioゆ

6

Ion vacullHl pump(Sie魚 11ly operational)

Electrodc cquipment 200 100

Shop and service equlplnent 60 28

Chamber bake6ut heaters 80～

Lasers(including co01mg) 120' 120

Table 5t6-2-Elcctrical Powlr Dernands

E19cttical power shall b9 proviced by tWO distinCt Systems(1.e.,Facility,and Technical

Power Supply).LⅢ ge ttOtOr llads suCh as air―hand比 嘔 equゅment and vacullm Toug地 噌

p u m p s  a n d  l i g t t i n g帝1 1 l  b e  f e d宜o m  t h e  f a c i l i t i e s  p o w 9 r  n c t w o r k . S l n s i t i v e  e l e c t r o n i c

e q u i p r n e n t  w虹l  b e  t t d  t t o m  a  t t c h n i c a l  P o w e r  n e t w o r k . T h e  t w o  n e t w o r k s  d i f f e r  b y  t h e

alnount of electrical isolation and transient voltage Suppression that iS provided.

5.6.7.l Facユ ity P6wer

Facility elecriCal pOWer characteristics shall be in accordance with ANSI C84:1-1982 and

ANS1/1EEE Std。 141と1986,and shall mect tte ⅢlloWing m血血狙m requ士lments:

PaFalneter Range

120ヤ olts noE=nal 108 to 132V (±10%)

480 volts五OIninal 432 to 528V (± 10%)

Voltage Haェェェェodc Content 5%Total Haェ ェェェ6dC DistortiOn(THD)

Frlqtency 60 Hz± l Hz

Table 5,6-3…Facimtt POwer Characteristics

Trarlsients shall not exceed+10%of the specined v01tage for a dur4はon■Ot CXCelding 200
mcroseconds.

2 Shortteェェェェpeak(e.g.チlmotor starthg)transiOnts excluded.

3 Average pOwer consumption after stattup of operationsi

4 内`rill早ot operate sIIIlultaneously.
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5,6,7.2 Techical Power

A,Technical electrical power wlll bc derived from ttc Facilitt Power network.

B.ギTechnical power shall be avattable to mmish scIIs■iVe electrottc equipment dttecdy

ギelated to ttt LIGO e判ュerllnent.

C.Technical power feeders shall be isolated from Facilitt power feeders by ustt ultraぃ

isolator transfoェ1■lers a,d transient vohage surge suppressors at the power distributtn

panels.

Do Technical power shall■ ot be coIImon with any other Fac工 ity loads that are 480V or

lower.

E.The pOWer quali守5f the te01コical power system shall lneet the perforlnallce levels

indicated in FIBS PUB 94 and shalllneet the followlコg mlllHlum requlreIIlents.

ParaIIleter Range

120 volts nolnlnal 110 to 125V(+4%,… 8%)

480 volts noIIMlal 招O to 500V (+4%,-8%)

Voltage Hamodc

Content

5%THD for nodttarloads

Frequency 60 Hz± l Hz

Table 5.6-4-― Technical Power Characteristics

5.6.7.3 Un■ ltOmptible Powё r Supply Power

The Uninterruptible Power supply(L/PS)pOWer e(弾ipment shall IIleet the following

requttelnents.
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RF Emisslolls In accordance with FCC Part 15,Subpart J,Class A

Colnmon M[ode NRR -120 db up to 100kHz

V o l t a t t c  H a E I I O n i c  C o n t e n t 5%THD

TraIIsverse帥Iode NRR -60 dB up to 100khz

Sllrge Protection IEEE 587/ANSI C62,41 Category B

Acoustical Noise Less than 50 dBA at one meter distance

Total Ha.ュェェomc Distortlon 5%for IIonlttar loads

Voltage RegulatioB 塑 %

Frequency 60 Hz± l IIz

Table 5.6-5-UPS Power Characteristics
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5,6.7.4 Backup Power

There is■o requttement to provide backup power for this Facilityo Safe shutdown power for

the Facittty Monitorlng and Con廿 61 Systern(FMCS)shall be provided by a UPS located at

the Colmer Station.UPSs for tte Detector System's Control and Data System(CDS),and

血e Vacullm Equttment system's Monitor and Control System(MCS)are speciied and

provided by Others.

5.6.7.5 Power Dis廿 北胆tion Systeln

A , 2 5 % s p a r e  c a p a c i y  s h a l l  b e  p r o v i d e d  t h r o u g h o u t  t h e  F a c i l i t y  a n d  T e c t t C a l  P O w e r

dis廿止粗tion systems.

B.Power distribution panels and equlplnent will be clearly ldentined.

C.Power dis廿 並肥tion diagrttTns and Cttcuit schedules of the disttibution panels wnl be

provided.

D.Lighttt and receptacle cttcuits will bゃswitChed by local wall―mounted toggle switches

and remotely―acttated contactors or cttcutt breakers,as appropriate.

5,6.7.5,l Elecric Outlet Reference Designator

Auぶ que identification designator shall be prmted and afflxed near each electrical outlet to
identi埼/the CttCuit breaker panel,cFCutt breaker designator and voltage.

5,6.7.5,2 Cttcutt Breaker Reference DeSignator

A ttnique identiflcation designator Shall be printed and aFlxed near each cttcutt breaker

c o r r e l a u n g  w i t h  t h e  o u d e t  r e f e r e n c e  d e s ェg n a t o r .

5.6.8 Materials

A. Copper conductors,buses and traIIsfoェェェler winding shall be used throughout the

electrical systeHl,except the 13,8kV circuits and switchgear will use aluminum

conductors

B,   All ar plenum and cable chase cables shall be shielded,and rated as att plenuln type.

C ,  P l a s t i c  i n s u l a t e d  a n d  j a c k e t e d  c a b l e s  s h a l l  b e  h  c o n f o ■i ょェa n c e  w i t h  N F P A  a n d  I E E E

smoke evolution and flalne spread rcqurements.

D.  Polymeric materials shall■ot introduce volatile organic Compounds(VOC)Or Out―

gassing products h the encloSed spaces.
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E.   Condutts and raceways carryI英 3480Y/277 V and 208Y/120 V power shall be IIlade
of galvanized steel.

5.6と9 Grounding

The LIGO shall have a power equlplnent groundttg systeln in accordance with NFPA-70

(NEC)

The LIGO groundhg system shall collsiS曲 堪 Of tte followmg subsystemR descrtted and

detalled tt NFPA-70(NEC)and FIPS-94 and IEEE Std-1100 Cmerald Booゆ .

Philosophically,the grounding network can be represented by a``tree力diagram. The bottom
of the tree coIIsists of the lig駈血噌protection grounds,the mttor branches ofthe tree serve
the mttor poWer cOIIsllmi理10ads,and the smaller branches serve the insttLmentation
s y s t e m s , S m a l l e r  b r t t c h e s  i n 述s  g r o u n d t t  n e t w o r k  a r e  i n t e r c o H l e c t e d  t t  t h e r  t t x t  l a r g e r

branch at only one point.This phlosophy is known as“ single―pomt ground地
".The mtent

of tte的軽le pomt ground is to avoid ground loops and the resulting electrical colmon―mode

noisc.Following is a ttsttt of the probお le grounding subsystems,

586.9。l Faclity Ground Subsystem

T h e  F a c i l i t y  g r o u n d t t  S u b s y s t e m  wユl  p r o v i d e  a“g r e e n  w i r e " s a f e t y  g r o u n d  i n  c o m p l i a n c e
wi曲 lhe National Elcctrical Code―NFPA 70.

5.6.9,2 Tecttcal Ground SubsysteIII

The technical ground subsystem will provide a・
・
quiet''ground that is coanected to dle

F特述i t y  g r o u n d  s u b s y s t e m  a t  o n e  p o m t . E a c h  g r o u n d  t t  t h i s  s u b s y s t e m  w i l l  b e  c o I I l e C t e d

together with a smgle coHlection oBly to the Facilitt ground subsystem.

5.6.9。3 Signal Reference Ground Subsystem(ShBle― Pomt Ground)

The signal reference ground subsystem is isolated l■oコl all other ground cttcutts and is to

prowide a“quiet"eqttotential plane for inst―ent signal reference.Ttts subsystlm is
connecttd to the Facnity ground at ott point.

5,6.9.4 Lightning Protection Subsystem

T h e  l i g h ね五n g  p r o t e c t i o n  s u b s y s t e m  f o ■上工S  a  g t t d l e  a r o u n d  e a c h  o f  t h e  b u i l d 士堪ドa n d

p t t s i c a l l y  c i r c u m s c rめe s  a l l  o t h e r  g r o u n d t t  s u b s y s t e m s . T t t  g r o u w  n e t W O r k  i s  t o  d i s sぉ水e

血e  c h a r g e  a n d  c u r r e n t  t h a t  r e s u t t s  f r o m  a  l i g h航曜 s t r k e  t o  a n y  o f  t h e  b u i l d h拶. T t t S

subsystem is representcd by the trunk of the``grodnding tree",

ハリ彪〃2α″滋で,夕αれ2物う夕EれcFθs″/夕ざw″″″θ″うでノ〆θソ″ガタガW'筋"g乃物′″gβ″θttcガθ″.
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5.6.9,5 Equipment Fault Protecdon Subsystem

THs groundtt subsyStem is part of the Facility ground and is provided in compliance with

NFPA 70.This ground systelm is also referred to as dle“green wtte''ground.

5.6.9.6 Resistance to Earth

A.

B.

The dc resistance tt carth from any point ofthe Grounding System shall be 10 ohls

or less,

Where 10 ohns cannot be obtained with basic electrode conflguration due to Hgh soユ'

r e s i s t i v i t y , r o c k  f o m a t i o I I s , o r  o t h e r  t e r r a i n  f e a m r e s , a l t e m a t e  m e t h o d s  f o r  r e d u c l n g

the resistance to earth shall be coIIsidered.

The dc resistance betwcen the prⅢ ary and techEttcal power shall be at least l

megohm.

The various technical power subsystems shall have dc isolation resistance of l

mego血 .

All血 唱le phase and three phase transfo.ょェェerS Shall have grounded secondary points in

accordance with the NEC.

5.6.9.6.l Facdity Ground

The prmary power shall be grounded only at the neutral of the trallsfoェiner in accordance

with tt NEC.

5.6,9.6.2 Tec施 主cal Ground

A.

B.

C.

5。6.9.6。3 Signal Reference Ground

The signal reference shall be designed as a sittle―pomt grounding corlnection polnt for
instruments that are sensitive to ground loops.

5.6!9.6.4 Lightt Protectio■ GroundineC

T h e  L I G 0  1 1夢l t t g  p r o t e c t i 9 n  s u b s y s t e m  s h a l l  b e  d e s i g n e d  h  a c c o r d a n C e  w i t h  a p p r o p r i a t e

provisions of NFPA 78,UL 96 and UL 467,                   ,

5.6.9,6,5 Groundttg Plates

Technical ground Plates shall be provided at the Experiment Power and Utility Outlets

located in the LVEA.The comcctions between the ground plates and the grounding cabl地

s h a l l  b e  b o l t e d , t o  a l l o w  f o r  i s o l a t i o n  a n d  t e s t i 理. T h e s e  g r o u n d  P l a t e s  s h a t t  b e  i S o l a t e d  f r o m
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t h e  F a c i l i t y  g r o u n d  w i t h  a p p r o p r i a t e  h a r d w a r e , T h e  d c  r e s i s t a n c e  b e t w c e n  t t e s e  g r o u n d i n g

plates and other grounds shall be l lnegohm or lnore,

5.5.p.5.5.ゴPり ざJ∽″DCsc/″ガθ″

T h e  g r o u n d i n g  p l a t e s  s h a l l  b e  3 / 8 " ( d t t C ゆX 2 " ( w i d e ) X 6 " ( l o n g ) m l n m u I I I  c o p p e r  b a r  w i t h

SIX■Ontappcd 3/8‖holes.

5.5.9.5.5.2 て勇多れ夕万α′F力ざすαととar'θ兄

T h e  g r o u n d m g  p l a t e s  s h a l l  b e  l o c a t e d  a p p r o p r i a t e l y  t o  a l l o w  m o v e m e n t  o f  e q u i p m e n t  h  t h e

LVEA.Otterwise they will be mounted 12 inch Kmin。 )お OVe tte noor and 4地距h～ om

mounting surfaces on insd掘 襲5 supports or other appropriate devices.

5.5.9.5.5.J 娩 ざ方αとこar,θ″五θ∽ガθれざ

O S B  C l e a l l r o b m  A r e a  t e c h n i c a l  a n d  F a c i l i けg r o u n d m g  p l a t e s  s h a l l  b e  p r o v i d e d  t t  w o r k b e n c h

locatioms and spaced at 12 foot intervals O血血叫uゅ arOund the perllneter of the Cleallroom.

5,6.9.6,6 Bond唯

All metal―to―metal bonds within the LIGO shall be in accordance with NEC requrements fOr

elecbical equlpment and devices and ASHRAE recoIIIIIlendatio酎for ductwork and a士

handling equipment.

5.o310 Fire Detection System

A Ftte Detection System in accord額lCe Witt NEC A主 主cle 760 and NFPA 72E h concert wi血

the Fire Suppresslon System defmed ttI Section 5.5.5 shall be provided.

5.6.1l Doors and Controls

A ・

B .

Power shall be provided as requtted for motorized doors.

Door Control Stations shall be attacent tO the door operllng and PrOvided on both

sides of the wall. Provisions for lnanual override shall be provided.

The ability to lockout the operation of eid依〕r door control shall be provided.

The abiltty to swich control from either door control station to the other shall be

provided.

Ｃ

　

Ｄ
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5.6.12 0ptics and vaCLlllm Preparttion and Assembly Labs

These Labs will be provided with power and grounding ln accordance with the Utilities

Matrix shown as Table 5。 9-1.

5.6.12.l Facility Power

SpacmDC between receptacles shall■ot exceed 12 feet on center throughOut the OSB

Cleallroom perllneter,sce Section 5,6。4.

5,6.12.2 Technical Power

Tettmical power characteristiCS and is91atlon Shall be per Section 5.6.7.2.

5,6,12,3 Light地

5.6.12.3.l 11luE工nation

Average illuminatiOn levels shall be per Section 5:6.5.1.

5.6.12.3.2 Lighting Controls

Light立唱contr01S Shall be local,unless otherwise‐specifled,and attuStable to provide

approxllnately 1/3,2/3 and i11l illumination levels.

5。6.12.4 Particulate Mo述 toring System

A .  R e q u t t e d  p o w e r  a n d  w t t i n g  f o r  t t e  P a r i c u l a t e  M o n■o血噌 S y s t e m  a s  d e f l n e d血

Section 5.5.6.3 shali be provided.

B.   Readout displays shall be 16cated in the 5,000 Class Cleallroo血Area with remote

dsplay h the Facility Control Room,

5,6。13 Facilitt Cottrol Room

A.  Power h the Facilitt Colltr01 Room shall be technical power.

B.    Lighting shall be丘 ltered,and electro―Inagnetically shielded.

C.   Telhnical ground plates shall be provided.
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C.

D .

5.6.14 Bealn Tube Enclosures

A.  The Bealn Tube Enclosures shall be provided with minimal lighti曜 ,exit signs,and

120 Vac convenlence power receptacles at Service Entrances.

B.    ProvisioIIs shall be mde to feed a nottna1 5 kW of electrical power to each Service

Entrance、whch are located at Bealn Tube vacuuln ports at 780 foot intervals along the

BeaIII Tube leng血. This 5 kW power is for的 的re vaCullm pun■ps,a CDS rack,and

bakeout for the vacuum pump. In addition,a provision for a的 山re add並lollal

demand of 10 kW at every other Service Entrance(total of 16 per Site)will be made

for possible ntture addttiolls of dehumidiflers.

Bcam Tube bake― out power requirements shall be satsfled with portable generators

brought in for the oCcaslo■. Ths is done by Others.

There are no provisions for general illumination lightillg insice the BCaII Tube

Enclosures. Ths will be accomplished with portab19 work lights as requtted,and

provided by LIG0 0perations,

5.6.15 Electromagnetic Compatibility(EMC)

LIGO interferometer lqulpment is scIISitiVe to stray electric magnetic ield interference,

partlcularly at radio frequencies.Atention wユ l be paid to sttay magnetic loopS frOm power

distribution cttcuits,groundillg networks,and EMI ttom lighting and power supplies and

equlPInent power controllerst

T h e  L I G O  s h a l l  b e  d e s i g n e d  t o  a c h i e v e  E M C  w i t h i n  t h e  F a c 工i t y  h  a c c o r d a n c e  w i t h  M I L ―

STD平161D Section 6.3.

Overhead cranes will be deSigned to reduce RFI c血ssiolls from the power feed並唱CttCutts

and the crane m。こ。r drive equttment mounted on the crane b五dge smctures,Slid地

contacts Kthird_rails)w■l be nOt be used to deliver power to the cranes.

5.6115,l Perttneter PenetratioIIs

Vents,ducts,louvOred ope田刊gs,plpes,conduit,etc.,that penetrate the Facili守
's perimeter

(ice.exterior walls and rooo Will recOive the followttg special treatment to reduce conducted
R F  s i g n a l s  t h a t  m a y  e n t e r  t t  b u i l d地。Op e n  p e n e t r a t i o n s帝1 1 l  h a v e  a  l e n g t h  t o  d i a l n e t e r

ratio greater than 7 so that the penetration ttnctioIIs as a wavegutte beyond cutoffa Screened

or honeycomb vents lnay be requtted.

A. Air handl地 duCtS that penetrate the perIIIleter(roof Or exterior walls)will COnta血

non―conductive sPctionS posttioned w並山的16血 ches of the inner(secure)side of旋

wall or roof.

Parsons―]LIGO〈進
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B.

C.

Wireways,raceways,and conduit will contain non― conductive sectioBs wil血in 6

i n c h e s  o f  t h e  i n n e r ( s e c u r e ) s i d e  O f  a  w a l l  a n d  r o o f . E l e c t r i c a l  g r o u n d  c o n t i n u i t t  W i l l

be lnaコltained.

M e t a l  P i p e  p e n e t t a t i o n s  w i l l  b e  t e a t e d  w i t t  l e a d  w r a p  f o 工! 1 / 8 血h  t h i c k  f o r  a

distance of 12 inches,on the inmer(seCure)Side Of a wall or roof.

5,6.16 Colnmllnication SysteIIIs

The Facttity will be served by an mtemal colnmunications system which may lnvolve a   '

cottbhation of telephones and intercoms.The system w述l provide sufflciett capお1lity to '

serve the needs of widely dispersed teams working on coordttated ttHallation and htegration

tasks.

The equlplnent will consist ofi

・ Admttdstrat市 e telephones with on―and off―site access

c  Public address and area wa― g systelm

● Tie」 ns tO a Local Area Network that serves the enttte Fac工ity

・  The telephone and data systelns will be separated froln eaCh other

5.6.16.l Conduits

All c6mttuttication londuits shall be routed separately from other londui低.

在ヽaterials shall be galvanized steel,of lntemediate Metallic Conduit Grade or heavier.

Condu■ and raleway networks shall be bonded and electrically contlnllous h accordance

with NEC.

5。6.16.2 DiStribution Boxes

All distribution boxes shall be suppliedヽwith a non―conductive,flre―resistant back lnounting

panel.

5 , 6 . 1 6 . 3  F i b e r  O p t i c  N e t w o r k

A broad…band mer optic netwott Shall be provided to ca更/signals of the Fac工ity

M o n i t o r i n g  a n d  C o n t r o l  S y s t e m ( F M C S ) . T h i S  i b e r  o p t i c  n e t w o r k  s h a l l  b e  i s o l a t e d  f r o m  t h e

experlment iber optic backbonc. The flber optic cable shall connect all Stadon buildings,

Chiller Plants,and provide interfacing with possible的 的re needs alo襲算he Bealn Tube

Enclosures(e.g.,every Service Entrance).
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5.7 Vibration lsolation

The Facllity vbraton crtteria for the Hanford,Washngton Site and the Livttgston,

Louisiana Sttc are detted in AppendよC,Special Bunding Needs,of the LIGo Facili呼

Strawman Design.The LIGO goal is to design and build a completed,operatinDC Fac工ity

whch does notincrease the Power Spectral DeIIsity eSD)plotS by more dlan a factor of two

above the namral background. This is to be accomplished over the ttequency range館om one

Hertz to one hundred Hertz,measured al the fOulldation for the Laser Vacullln Equipment

Arcas● VEA).ExceptioIIs may be a1lowed over narrow frequency bands,to peェ ュェi speciflc

o p e r a t t t  e q uおm e n t  t O  e x c e e d  t h e s e  l e v e l s  c a u s e d  b y  a  s p i k e  i n  t h e  f o u n d a t i o n  P S D  a t  t h e

operallコg」監equency of speciflc equlplnent.

As a result of the cost of the inidal concepttal design shown in tte Facility 90%Concept

Design Report,the Facttitt has bCen redermed On the basis of limiting the initial cost of the

Fac工i呼・Therefore,du苅噌 the next design phase of the prttect SCheduled tO Start h late

July,1995,detailed vibration evaluations wユl be made usng the modmed cOncepmal design

to con「rm foundatlon perfolnallce. Due to the reductlon El fOundatlon slze and tttckness,as

well as dxぅrelocatio■of ale ch■ler equlplnent closer to the LVEA foundatiolls tt lnay not be

p o s sおl e  t o  s a t i s f y“t w o  t m e s  a m b i e n t " P S D  c r i t e r i a . F u r t h e i m o r e , a d d i l o n a l山直t s  o n  t h e

spike frequency requirements have been proposed that appear to be very reslrictive and

exceed sptt amplitudes lneasuredを止another laser site at the 60]臣z frequency. The

角nnlytical estllnates of the vibratlo■levels of the current Facility concept、v工l be used to

deterIIme if the cost―based Facttity design perfoェェ1lance is close e■ough to the p=oposed

criteria to be acceptable.This血げたS that the current vbration criteria iS no longer a
requttement but rather a goal that will be used to evaluate varicus cost eSLCtive design

optloIIs‐                       1

T h e  p r e l i m i n a r y  e s t i m a t e  o f  t h e  a m b i e n t  P S D  s p e c r a  f o r  t h e  H a n f o r d , W a s t t t o ■S t t  a n d

for the Livhgston,Louisiana Stt is shown below.The followtt graph shows estIIlates of

血e  d i s p l a c e m e n t  p o w e r  s p e c t r a l  d e l l s i t y  h  m 州壇z  o f t h e  g r o u n d  a t t h e  B v 士唱s t o n  a n d

E【anford Sites before construcdon.
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5,8 Acoustics

5.8.l Laser Facility and End Statons Background Noise

The acoustic background level due to mechanical equipIIlett assOCiated with dle buildお吼宮

Fa c i l i t y  w i l l  b e  l i m i t e d  t t  a  P N C  4 0  e r e f e r r e d  N o i s e  C r i t e r i o O  b e t W e e n  8  H z的1 0  K h z .

The ma±l co■cerrl is lnlr―mg acoustic noise h the frequency band below 100 Hz.

5.8.2 0ffices Space Background Noise

O f f l c e  s p a c e  b a c k g r o u n dュo i s e  e n v±o l m e n t  w i l l  b e  d e s i g n e d  t o  a  P N C  3 5 .

5.8.3 Reverberation TiEleS

In order to control reverberttI IIoise the LVEA and VacullTn Equlpttlent Areas at the Mid

and End StatioIIs will be designed tt a reverblration tlme of no more than 2,5幻.2 seconds

at the正遠工frequencies(500 and l,000H子 ,).

5.8.4 Exterior to lnterior Noise Control

産0れmt e l y  5 9  d B  a t t h e  m i d―f r e q u e n c i l s . T h i S
o u n d  o u t s i d e  t h e  F a lキ, s u l h  a s  a  h e a v y  m c k
nent Areas at dle Mid and End Statiollst i

T h e  d e s i t t n  W i l l  n o t  t t l u d e  c o n t r o 1  0 f r a I I I ―g O n e r a t e d  n o i s e .
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5.9 Utility Matrix

The following illatrix(Table 5,9-1)11lustrates the types of Facility supplied utilities that arc to be provided for each area llsted in the left

h a n d  c o l u m n . A n  i n d i c a t i o n  o f“F " m e a n s  t h i s  u t i l i t y  m a y  b e  a d d e d  i n  t h eル筋″.

T 州】e 5 , 9 - 1 - U t i l i t y  M a t r i x
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5.10 Facility Monitorillg and Control Nodes

The table which Facility supp■cd utilities are to be monitored and/or controlled by the Facility Monitoring and Control System. An

indication of``jF"means this utilitv mav be added in theれサ″″/夕.

0‐107

0‐10 8

0 - 1 0 9

Site Manaoers Ofrlce

Sle Drecto「 s omce

A d m i n i s t r a t i v e  A s s i s t a n f s  O f r l c e

C o n f e r e n c e  R o o m

0-111

0-112

Computer and Mass Storage Room

inspection Area′Receiving&

Cteaning Area

V a c u u m  P r e p & A s s e m b l y  A r e a

Optics Lab

Electronics Test&Maintenance Shop

Mechanical Shop

Tablc 5,10-1-Facility Monitoring alld Control Nodcs
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Mr」srarゎ,rFr,どsra百o打

Sfm′,arl Proビヽ健 どInrOgo力 。“r的 肘 X X χ χ X

M-100 Vacuum Equipment Area       r X X X X X X

M-101 Mcchanical′Uthies Eqじipment Room X X X

M-102 inspection Area′ Receiving&Shipping X X

M-103 Cteaning Area X X

M-104 Experiment Equipment Area X X

M-105 Change Room 一Ｘ X

Bcam Ttrわ e Encrostrre X F F F F F F F

cゎffrerPra"rs r5′ocarO打S' X X X

Table 5,10-1(Cont'd)一 Facility WIonitoring and COntrol Nodes
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5。1l Facllity lnterface witt lnterferometer,Vacuum Equipment,and Beal■ Tube SysteHls

Ths Tabに11lustrates the hterfaccs that occur between the Facility supplttd utillties and tllc componcnts of tlle other Systetts.|
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Control&Data Acquisklon System X X X X X

Physics hllonitoring X X X

interferometer Subsystem X X X X

Support EQuioment X X

1/ac″り何 圧9冴ripttθttr Sysrem

Test Mass Chambers X X

Beam Spllter Chambers X X

Horizontal Access l明 odules X X

Monkor and Controi Subsvstem X X

Roughing Pumps X X TBD X

cryo Pumps X X X X

lon′Getter Pumps X X

AnntttuS Pumps X X

Vaives X X X

Vent and Purge Subsystem X X

Bakeout Subsvstem X X

βeam Ttrわe Sysre何

Beam Tube Supports&Leveling X

Vacuum Pumps Subsystem X X

Bake―Out Subsystem

Table 5。11-1-―Interface Matrix
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6.Verification and Testing

Thる section describes thc verincation process of the design perfoェi■lanCe requttcIIlents

contamed in Section 5,and identiies additlonal test血唱beyond that required in Section 5,

6.l Veriicatlon Methods

6.1.l Analysis

T h e  d e s i g n  e t t o r t  w i 1 1  1 e  S u t t e C t  t O  a n a l y s i s  b y  c o m p u t a t i o n , b y  a p p l i c a t i o n  o f  e x p e r t t n c e  a n d
enttneering judgment,or by adOption or correlation of test and/or performance data
d o c l l m e n t e d  o n  o t h e r血面lar p r t t e c t S・m is  m a n d a t o r y  t h a t  s u c h  a n a l y s e s  b e  d o c u m e n t e d  f o r

t h e  L I G O  P r t t e C t  h  a  l n a n n e r  r e a d i l y  u n d e r s t o o d , S u c h  d o c u m e n t a t i o n  w i l l  i n d i c a t e  t h e
s o u r c e ( s ) i f  b a s i c  d a t a  w a s  u s e d , t h e  m e t h o d  o f  c o m p u t a t i o n  o r  t h e  f o m u l a s  u s e d , t h e  s t e p ―

by―step allalytical prOcess usPd,and the conclusion.

6.1.2 1nspection

lnspecdon is the visual deterlnmatton of an i依〕Inls qual■ative or quantitative properties such

as tolerances,flnishes and identncation.

6.1.3 DemoIIsttation

Demonstation is母 澄 determnation of qualttative and quantttat市e properties and perfoェ上工anCe

of an lem,and mvolヤ es proof―by―domg withOut use of external resources.It is noェェェェally

accomplished in cottunCtiOn with a test activity.

6.1.4 Standard'rest

The standard test deterllmes the qualitative and quantitative properとies and perfoェェェiance

accordlng to standard test speciflcatlons and procedures specifled in applicable accepted

standards,Inanuals,resulations and/or codes.

6.1.5 Specittc Test

The specittc test dete■11lmes the qualittt市e and quantitative properties and perfoュェェェance

according to nonstandard test speciications and procedures. SpecinCations will include

requrements,procedures,and plans for specinc tests.

Where test results,cxperience,or judgment indicates that an ttm's malttnction could

sig血最cantly mpact perfoェェェょanCe Of real propertt faCllities and equゃment,or results in

Parsons-lLIGO＼こ`
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unsafe conditions for users,operators or lnantalttrs,that item will be suttect tO COrrective
actlo■,

6.2 Requirements and Procedures

Special test requttements and procedures as well as standard inspection and test procedures

necessary to meet the veriflcation requirements in 6.3 through 6.7w述l be developed.

Necessary special instructions relative to tests and lnミpec工olls will be identifled. Materials

and certaln equipIIlent,as well as pavelnent and concrete IIlk designs,will also be ittntiied

witttn the construction speciflcation as itelns to be subIIlltted for review by the Construction

Manager and approved by the A―E's]巳ngh∝ r. Test procedur9s and test results wtt also be

generated by the Constmction contractor and submtted to the Consmction Manager for
revicw.A11 labor,equlpment,and material ttvolved tt perfor― g and docllme証堆 the

tests will be the respoぷibユitt Of the Constmction Contractor.The Construction Manager

will witness he test to ensure complユance witt approved procedures and review

doCulnentation of test results,

6.3 Mechanical

6.3.l Testing,Attusting and Balancing of Building Systems

Testhg and balanchg of building HVAC and Hydrottc systems will be conducted by f― s

certifled by Associated Att Balanc血唱Council(AABC)in thOSe testing and balancing

d i s c i p l t t s  s 血l a r  t o  t h o s e  r e q u r e d  f o r  t h i s  p r t t e C t , C l e a n r o o m s  s h a l l  b e  t e s t e d  i n

accordance to NEBB"Procedure Standards for Certifled Testmg Of CleaⅡooms"

6.3.2 Cleallroom Systems

Testing and balancing of cleanroom att systems w■ l be conducted by f― s certitted by

AABC and will have a II― uln of flve prevlous test completion on sよnllar cleaarooms,

6.3.3 HEPA Filters

Field certiication tests on lllstalled HEPA fllters will be perfOェュェled in accordance with IES―

RP―CC-006-84-T,``Ambient Particle Aerosol Challenge and Att Particle Counter―

Downstrealn Filter Scan Test Method."

6.3.4 Fire Protectio五

The fire suppression and detection systeHIs will be lested in accordance with NFPA 13A.
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6.4 Electrical Tests

All test results will be recorded and submtted in forlnal documentation by the Conttactor for

review by the Consttuction Manager.

6.4.l Grounding

Facility groundttg tests will be conducted in accordance witt the recornIIlendations h IEEE

Std 81-1983 and IEEE Std 81.2-1991.

6.4.2 Electromagnetic lnterference

T h e  F a c i l i t t  w i l l  b e “s n i f f e d " f o r  s o u r c e s  o f  E M I . R F I  a n d  E M I  t h a t i s  w i t h i n  t h e  L I G 0

experllnent pass―band will be remedied on a casc―by―case and cost―effective malmer,

Methods of remediation ttElude but are not地五ted to丘lterttg,shield並唱,relocation,or

bOnd地 ・

6.4.3 New Equttment

N e w  e q u i p m e n t  w i l l  b e  t e s t e d  f o r  o p e r a t i o n  a s  r e c O I I E l e n d e d  b y  d l e  m a n u f a c m r e r  a n d  L「L

674.

6.4.4 Short Circutts

Equゃment and con〔地ctors rated at 600V and less will be tested to eFISure that the wtting
system and equlplnent is free from short circuits and froln grounds other than requred

grounds.

6。4.5 ContiIIuity

All w士立唱 will be tested for conductor contlnuity.

6.4.6 1nsulation Resistance

All new conductors will be tested for an insulatlon resistance value of l lnegohm or greater,

with respect to the nearest grounded lnetal.

6.4,7 Power Cables

Conduct tests of 5 kV and higher voltage power cables as follows:

A.  Cable manufacmrer wlll的 mish certified test reports per AEIC CS 5,CS 6 and UL

1072,for all tests perfolェュェed.

ParsoIIs― LIGO＼ 進
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B,

C.

The completed cable will be tested for CorOna Disdharge and will comply Wi血位

AEIC requrements.

High voltage DC ield testmeC before and aier installation us土唱test V01tage(s)aS

reco― ended by AEIC S-68-516,CS 5 and CS 6.

6.4.8 1solation Resistance

The groun位 曜 Subsystems isolation resistance will be tested for l megohm isolation between

each other.

6.4.9 Electric Power Characteristics

To erlsure compliance wi血7.6.7,曲eA―E will take requred measurements of Stte―avattable

power and submit a foェェェェal repoi for review and approval.

6.4,10 Phase Rotation

Phase rOtation w五 lbe per NEMA.Att panels,3-phase outlets,3-phase equお ment,motors,

etc.will be tested for correct rotation.

6.4.1 l AlarIII Systelns

All alarln systeIIls wユI be tested for each ala■■■condition,

6.4.12 Cottrols and lnterlocks

All colltrols and llte』ock circuits will be tested for proper and safe perforlnance.

6.4,13 Motor lnsulation

Motor insulatioII resistance will be lneasured before energlzmg per IEEE Standard 43.

6.4,14 11luttlination

Lighting and illumination compliance with Section 5.6.5.1,will be deterIIlmed by tteld

measurement.
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6.5 Arctttecttral

6.5。l Painting

All shop and fleld pamtng Mな1l be inspected and approved by a National Association of

Corroslon Engineers(NACE)certifled hspector.

6.6 Vibration Tes位 1堪

All rota曲導 equipment meeting a specitted vbration crttria shall be shop tested and the tests

shall be witnessed by the Owncrs rlpresentative.The vibration tests will include steady―state

a n d  t r a n s i e n t  o . e . , S t a t t t u p ) o p e r a t 立唱S P C e d S ・T h e  v i b r a t i o n  l i m i t s  s h a l l  b e  m e t  a t  a l l

specifled frequencies. Sttd mounted rotating equlplnent shall be tested to demoIIstrate that

t h e  s p e c t t e d  v i b r a t i o n  l l H l l t s  o n  t t e  s k i d  a n d  t h e  s p e c i i e d  vめradon  t r a n s m i s s i b i l t t  o f  t h e

sttd isolation system has been lmet at all specined frequencies. The shop tests will include

the affects of all equlplnent attachments such as electrical conduit,fluid plplng,etc.that may
“
short cttcu北

''the skid isolation system,

6.7 Acoustics

6.7.l HVAC Background Noise

Witt att HVAC systems on h thett nom鯰 l operating condition,the sound pressure level

measurelnents shall be made at the center of the critical areas to deterlnlle the octave band

sound pressure levels. Measurelnents shall be inade with a type l sound level r■eter and

associated octave band ilter. Octave band levels shall be taken at center frequemcies ranging

from 4 Hzto 8 Khz.

6.7.2 Reverberation rrilnes

Reverberation tlme IIleasurements shall be lnade in the 500 and l,000〕既玄octave frequencies.

They shall be made near the center of the critical spaces.
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Number Titie

FED― STD-209 Cleallroo】ma田正WOrk Station Requrelnents,Controlled Env■ onlnent

FED― STD-595 Color and Number ldentiicatioB

Tide 29 CFR Federa1 0ccupational alld Health

OSHA 2207 Constmction lndustry― OSHA Safety and Health Standards

7.Referenced Documetts

7.l Federal Standards

7,3 1ndustt Standard Codes
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7.2 Military Standards

Number Title

MILHSTD‐ 461D Grolttding,Bonding,alld Stteldhg for Electronics Etuipment alnd
Facilides Applicadolls

MIL‐ STD‐1246 Product Cle鶴 対hess Le▼els alld CoEltalnlllation Contrd Pro貿ram

MEし ‐V‐18436 Valves,Check:Bronze,Cast‐ Irom and Steel Body

Number Tme

ASWEE Codes P r e s s u r e  V e s s e l  C o d e s j  S e c t i o n  V E I &Ⅸ
―B16.29 Wrought Copper and Wrought Copper Alloy Solder Jomt Drattage

Fitthgs

―B31.1 Power Piphg

―Secdon VIII Rules for Consttuction of Pressure Vessels
―Section IX ASME Boiler and Pressure Vessel Code

BOCA Building Ofncials and code Administrators‐o Standard for the

D e s t t H  a n d  l n s t a l l a d o n  o f  t h e  F t t e  S u p p r e s s i o n  S y s t e m  f o r  L i f e  S a f e t y

SBC Stttdard Buildintt Code

UBC Unifo.ェュェBuilding Code

UTC U減 form Fire Code

mttc Unifo..ェょMechanical Code

UPC UdfoェェェェPlumbing Code

7-1



7.4 1ndustry Standard Speciicatlons,and Guidelines

Nuttber Tide

AASHTO Anerican Association of State ttghway alld TranspoHat理≦塑聖埜
Manual Guide for Deslgn of Pavement Stucilres

Speciication Standard Speciic症lons for Highway BrilgPS

Speciflcation Standard SpeciicatioIIs for Trttnミpomtion Materials

Speciflcatton S t a n d a r d  S p e c i i c a t i o I I s  f o r  M e t h o d s  o f  S a m p l 立唱a n d  T e s t i n g

ACCA Air Con髄 胡o血 宮Contractor's of Anerica

Manual D Equipment Selection and System Design Procedures

MaIIual Q Equipment Selecよon and System Design Procedures for CoIIIInercial

SllmIIler and W血悔r Att Cond並lo瓦hg                ___

ACCIH A n e r i c a n  C o n f e r e n c e  o f  G o v e r l l I I l e n t a l  l n t t s t r i a l  H y g i e n i s t s
―Chapter 2 General Ventdation

ACI American Collcrete lnstitute
- 1 1 7 Standard Spec」伍cation for Tolerances for Concrete Structures and

Materials

-318 Buildttg Code Requrelnents for R哉 面orced Concrete and Commentary

60
-530 B u i l d 士唱 C o d e  R e q u t t e l n e n t s  f o r  C o n c r e t e  M a s o w r  S m C t t r e s  a n d

CoTrlmentary

AEIC Association of Edお oll IHllminadng Comp分 ・les

ぃCS 5 Speciicati6n for Tttrlno Plastic and Cross-linked Polyethylene

lnsulated Shielded Power Cable Rated 5 through 69 kV
―CS 6 Speciication for Ethylene Propylene Rubber lnsulated Sttelded Power

Cables Rated 5 through 69 kV
―S-68-516 E t t y l e n e  P r o p y l e n e  R u b b e r  l n s u l a t e d  W t t e  a n d  C a b l e  f o r  T r a I I s m i s s i o n

and Distribution of Electrical Energy

A F B M A Anti口Friction Bearintt Manufacttrers Association
-9 Load RLtt and Fatlgue Life for Ball Bearmgs

Load Rating and Fatitte Life for Roller Beartts

AISC American lnstttute of Steel Construcdon…Spedrlcatioll for

Structural SteeI Bddings,Allowable Stress Design and Plastic Design

Code of Standard Practice… Standard Practice for Steel Buildttgs

and Brldttes

AISI American lron alld SteeI Institute

劇 CA Air ttloveHlent Control Assodation
-99 Standard】=andbook

、
2 1 1 Certifled Ratln_Es Prograln,Error Perfoェェェ14nCe

- 3 1 1 Certitted Sound Ratlngs Prograln for A± 1旺ovlng Devices

-500 Testい江cthods of Louvers,Dampers and Shutters
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Number Tttle

ANSI A n e r i c t t  N a t i o n a l  S t a n d a r d s  l n s t i t u t e

―A13.1 Scheme for the ldentiication of Piping Systems

"代53 Speciication for Pipe Steel,Black and Hot Dipped,Zinc Coated,

Welded and SeaEtteSS

ぃB16.3 Malleable lron Fitおngs

―B16.5 Pipe FlanbCes and Flanged Fitings

―B16.9 F a c t o r y  M a d e  W r o u g h t  S t e e l  B u t t  W e l d t t g  F m i n g s

―B16.29 Wrought Copper and Wrought Copper Alloy Solder Jottlt]Drainage

Fittings

―B30。2 S a f e t y  C o d e  f o r  O v e r h e a d  a n d  G a n t r y  C r a n e s

―B30.10 Hooks

―B31.1 Power Pipmg

―B32 Standard Speciication foF Solder Metal

―B88 Specittcation for SeaH工ess Copper Water Tube

―C2 National Electrical Safety Code(NESC)

―Z358.1 Eyewashes and Showers Equipment,Emergency

-900 Test Perfo■ょェェance of Air F工ter Units

A R I Air ConddoniIIltt and Refrigeradon lnsttute
-410 Force Cttculation Att Coollng and Air Heating,Colls

430 Central Station Air Handi山堪 Units

-530 Mettd of Mcasuring Sound And Vibration of Refrigerant Compressors

‐540 Method for Presentation of(〕ompreSsor Perfoェェェェance Data

ASCE Americttn sodety of Ci宙l Enttmeers
-7-88 Minimum Design Loads for Buildings and Other Structtres

ASHRAE Americall Sodety of Heatttg,Refrigerating and Air Condidoning

E■欝heerS

- 1 5 Mechanical Code for Refrigeration

‐52 M【ethod of Testltt A士…Cleamg Devices Used in General Ventilation

for Removing Particulatc Matter

-34 Nuttber Design斑 lon and Safety Classttcation of Refrigerants

-1989 HDBK Fundamentals

ASME Codes Pressure Vessel Codes,Section VIII&IX

―B16.29 Wrought Copper and Wrought Copper A1loy Solder Jo也 ュt]Drattge

Fit土唱s               __

―B31.1 Power Pわ血g
―Section V□【I Rules for Constmction of Pressure Vessels

―Section IX ASNItE Boller and Pressure Vessel Code

ASSE Americall Society oF Sttdtary Engineers
‐1013 Reduced Pressure Principle and Pressure

ASttM Americall Socictt fOr Testing and Materials
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Number Tttle

ぃA36 Standard Specilほcatlon for Smcttral Steel
…A53 specncation for Pゃe,Steel,Black&Ho↓Dぉped,Zinc coated Welded

and Seamless
―A123 Standard Specirlcatlon for Zinc(HOt Dipped GalvalllzeのCOattts in

lron alld Steel
―A126 Specittcation for Gray lron Coatings for Valves,Flanges
―A278 Standard Speciicatttn for Gray lron Castings and Pressure,Cottaining

Parts for Temperamre
―B32 Standard SpecincatiOn for Solder Mctal
LB88 Standard Speciflcation for SeaHttess Copper Water irube
―B280 SpOciication for Seattess Copper Tube and Att Co配撤述 曜 alld

Refrigeratbn Field Servtte
―C553 Stalldttd Speciflcation for 在ヽ士Юral Fiber Blanket and Felt lnsulation

―lD2737 Speciflcation for Polyedlylene Plastic Tubing
―E84 Surface Bu― E characteristics of Builtt Materials
ぃF50 Standard Practice for ContIIluous Sizing and Countmg of Airborne

Particles h Dus■Controlled Areas Usmg IBstruments B4sed UpOn

Light Scatterlng Pr血おles
―F328 Standard Pracdce for Dete― g COunting and tt Accuracy Ofan

Airbornc Particle Counter Ustt Near―Monodisperse SPherical

Particulate Matettals
ぃF649 Standard Praclice for Secondary Calおration of Attborne Particle

Counter Using Companson Procedures

AWS American Welding Sodety
―A2.4 Syttbols for Welding,Braztt and Nondestmct市 e ExamlMtね n

―A3.0 Standard Welding Terlns and DeitttioIIs
―B2.1 Standard for Weld輸8 Procedure and Perfo■1ェェance QualifiCation
―Dl.1 Structtral Weldittg Code― Steel
―D14.1 S p e c i i c a t i o n  f o r  W e l d i n g  l n d u s r i a l  a n d  M ユl  C r a n e s

BOCA Bdding Ofttdals and Code A価 減strators―Stalldard for the

Desitt and lnstanatiOn Of the nre suppression System for Life Safety

CGA Compressed Gas Associadon
-4.ユ Cleanin_g Equゎment fOr Oxygen Servtte

CMAA Crane rttallufactllrers Association of Amettca
■70 Speciication for Electric Overhead Travelhg Cranes

CTI(TBS) Coolintt Tower lnstttute Stalldards

DHI Door Hardware lnstitute

FIPS Pub 94 Gddeline on Elec仕 地al Powtt for ADP InstanatiOns

I E E E Insttute of Electrical and Electrattc Enttneers
ヨ43 RccoHlmended Practice for Testilxg IIIsulation Resistance of Rotatお堪

Machine呼
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Nuttber Title

IESNA HDBK EullIIlinatintt Enttneerintt Society North America Handbook

□ES Ins複価te of Environlnental Sciences,RecoHHnended Practices
―RP―CC-001 HEPA Fllters

―RP―CC-006 Testing CleaBrooms

―RP…CC-013 RecomIIlended Pracdce for Equipment Calわration or Validation

Procedures

MSS Mallufacturers Standardizadon Society
―SP58 Pやe Hangers and Supports
―SP67 Buteray Valves

―SP69 Pipe Hanger and Supports,Selecdon and Applicatlon

―SP70 Cast lron Gate Valves,Flanged,and Threaded Ends

―SP72 Ball Valves witt Flangec Butt Welded Ends for General Service

―SP80 Br。コzc Gate,Globe,Angle and Check Valves

NACE‐ STD NatioElal Association of Corrosion Englneers Cathodic Protecdon
―RP-02-75 Application of Organic Coatmg to Exterllal Surface of Steel Pipe for

UndeE彗 Ound Service

NASA National Aeronautics and Space Administtation
―NSS/GO―

1740。9

NASA Safety Standard for Ltting Devices and Equゃ ment

NEMA Nadonal Electrical MIalluFacturers AssocladOn

―MGl Motors and GeBerators

NFPA N a d o n a l  F i r e  P r o t e c t i o n  A s s o c i a t i O n

- 1 3 Installadon of Sprinkler Systettls

-13A Inspection,Testmg and Maintenance of Spr士 述der SysteIIls

-54 National Fuel Gas Code

-70 National Electrical Code

-72E Automatic Ftte Detectors

-78 Litthtning Protectlon Code

-80 Fire Doors and lWindows

-85B Standard for Prevention of Fumace Exploslons in Namral Gas―Ftted

Multiple Burner Boller

を90A 上述tallation of Att Conditiomg and Ventttat並唱Systems

-99 Standards for Health Care Facnities

NIOSH Technical Report: Guide to lndustrial Respiratory Protection

NIST National lnstitute of Standards and Technology

NSS NationaI SaSett Standards

SBC Stttndard Building Code

SMACNA Sheet nttetal and AirtCondidoning Contractors National Association

High Prcssure Duct Construction standttdS
Low Pressure Duct Construction Standards
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Number Title

Guide的 距s for SeisIIllc Restramts of Mcchanical Systelns

Round and Owal Duct Collstmction Standards

Architectural Sheet Metal

SSPC Steel Structures Pぶnting Council

ぃSP-2 Sllrface Preparadon,Hand Tool Cleanlng

,SP-3 Surface Preparation,Power Tool Cleanlng

―SP-10 Surface preparation,Near―White Blast Cleamg

UBC Uniform Building Code

LIFAS m f o H H  F e d e r a l  A c c e s s i b 』i t y  S t a n d a r d s

UFC Unifo.HェFtte Code

L I L Underwriter's]Laboratories
-96 Lightt Protection Systems
- 1 8 1 Factory Made Air Ducts and CoHlecttrs
467 Grounding and Bonding of Equゎment
-555 Leakage Rated Dampers for Use ln SInoke Control Systems
-586 High Efflciency Patticulate,Att Filter U述ts

-900 Test Performance of Att Filter U述 低

-1072 Medium Voltage Power Cables

mc Uttfom Mechanical Code

UPC U n i f O田m P l l l H l b i n t t  C o d e

USGSA United States Ceneral Ser‡ ces Att・nintstration

C e r t i t t c a t i o n  T e s t  f o r  A t t  F l o w  M e a s u r 血唱S t a t i o I I s
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7.5 Site Speclic Reference]Documents― ―General

Number Title

RFP―YM 193 錦 p e n d i C e s  A , B , a n d  C  o f  h l  R e q u e s t  f o r  P r o p o s a l  N o . Y M  1 9 3  f o r
LIGO Facilitt Design and Construction Managelnent Support

Washttgton DOT Standard Speciflcatons for Road and Bridge Const■ cdon

Washington DOT Standard Plalls for Road and Bridge ConsmctiOB

941208-01 Exhibtt I,VacullHI Equipment Speciication,LIGO Facttity,LIGO

Doculnent l100003 ofthe LIGO Vacuum Equipment Request for

Proposal Noo MH 178

941220-02 Bealn Tube Module Speciication

941228-11 BeaIII Tube Enclosure StateIIlent ofヽVork and Bcaln Tube Support

I)etails

950104-01 Utユitt COndutt Design CalculatめIls and Drawing

7.6 Site Specittc Reference Doclll■entS― Hanford

Number Title

OSHA/WISHA Wash血 夢on IIIStitute of Safety and Health A血血途廿ation

WashinJon DOT Standard Speciflcations for Road and Bridge CollsttctiOn

Washintton DOT Standard Plans for Road and Bridge Constructlon

941219-01 IIanford一 Land Use Pe■ 上工it

941219-02 Hanford一 Memorandum of Understanding

941219-03 Hanford一 Envttollmental Assessment

941219-04 Hanford― Finding of No Signiflcant lmpact

941219-05 Haford― Repo■ of Geotec拘直cal Survey/Letters of Clariflcation

941219-06 Hanford一 Staking Stlrvey

941219-07 Hanford― Topographical Suttey/1ncluding Back―up Data and Seven

Diskettes

941219-08 Hanford― ―Speciication and Contract Documents for Rough― Grading

941219-09 Hanford― Drawings for the Rough― Grading

941219-10 Hanford… Ground Water― Temporary PcIIdt

950104-01 Utilitt Condutt Design Calculations and Draw地

950113-01 Hanford一 LIGO Rough Gradhg(with 12 diskettes)

950201-01 H a n f o r d …W a t e r  W e l l  D r i l l i n g  L o g

Parsons―LIGO＼堆
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7.7 Sitt SpeCrにReference DocllmentS―Livhgston

Number Title

Louisiana DOTC Standard Speciflcations for Road and Bridge Construction

Louisiana DOTC Standard Plans for Road and Bringe cOIIstrucよoB

941228-01 L市hgston― Act of Cash Sale(Drafty

941228-02 Livingston―Lease Agreement(Drafty

941228-03 Lやingston―E■v±ollmental Assessment c)raft Final,One Copy)

Findttg of No Sigtticant血中act(Appendよ B)

941228-04 Livingston――SectioI1 404 Pelnit

941228-07 Liv並唱StOn― Staking Survey

941228-08 Livingston T―Drattuge Plan witl Hydrologic and Hydraulic Report

941228-10 Livmgst6n― Conceptual Deslglls for Pipeline Crossmgs of the LIGO

Embanment

950112-04 Livhgston― ―Lease Agreelnent

950112-05 Livingston― Geotechnical lnvestgation,Final Report

ParsOns―五IGO＼進 Desigll Conflguratio■ Control Documellt
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Abbreviations
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A

AABC

AASHTO

畑 S

A/C

ACCA

AcWhr

ACI

A―E

AEIC

ADA

ADC

A―E

AECS

AEIC

AFBMA

AFF

AISC

AMCA

AMP

ANSI

ARI

ASCE

ASHRAE

ASlME

ASPE

ASSE

ASTM

AWG

AWS

AWWA

BHMA
Oc

CAGI

CBR

CCR

CDS

CECER― EWI

Ampere

Associated Att Balancing Councエ

American Association of Statc Highway and Trallsportation Of「 lcials

Acrylonltrie― Butadiene― Styrene

Air Conditioning

Att Cond鍋 oBlng Contractors of America

Air Changes per hour

Amerlcan Concrete lnstimte

Architect/Engllleer

Association of Edison 11lumttlatmg Comp劉直es

A m e r i c a n s  w i t t  D i s a b i l t t i e s  A c t

Att Dittuser cOuncil

Archttct― E襲弟距er

AutoElated Entry Control System

Association of Edison 1111lTninating Compallles

ANS1/Fan Beamtt Manufacttrers Associatbn

Above F上 述shed Floors

American IIlstitute of Steel CollsttCtiOn

Att M【ovmg and Conditiolllng Association

Ampere

American National Standards lnstitute

A士 oConditio回刊g and Refrigeration IIl鍋的陀

American Soc拒 呼 Of C市工Engineers

American Society of Hcathg,Refrigerating and Air―Condttioning

EngttFers

American Societt of Mechattcal Engineers

American Society of Plumblng Engmeers

American Socicty of Structural Engmeers

American Society of TestinDC Materials

American Wtte Gauge

American Weld Society

Ameriとan water Works Association

Bullders Hardware Manufacttrers Association

Degrees Centigrade

Compressed Att and Gas hstinte

California Bearttg Ratio

Clo曲士lg Change Room

Contr91 and Data Syste理 (Detector Group)

Corps of EngttEers Civil Engineerlng Regulation― Eng立●erm唱

M脇intettince

Chlorofluorocarbon

Cubic feet per IIllllute

Code of Federal Regulations

ＣＦＣ
血
ＣＦＲ
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CGA

Ch

CISCA

CIn

CMAA

CRI

CS

CTI

dB

DC/dc

DDC

DDCP

DL

DOP

E

EA

EER

EES

EMC

EMCS

EMI

EMT

EPR

ESR

ESS

ETL

EX
°F

FACP

f c

FCC

FDC

FED― STD

FEMA

FIP

FMCS

FMEC
°Fdb

фm

やS

ft

FTM
°Fwb

g

Parsons-lLIGO＼進
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Compressed Gas Association

Chapter

Ceilings and lnterior Systems Construction Associatlon

Centmeters

Crane Manufacmrers Association of Attlerica

Color Renderiltt lndex

Comttunication System

Cooling Tower mHittte

Decibel

Direct Current

Dttect Digttal Control

Dttect Digial Control PaneI

Dead Load

Dloctylphalate

Scistt Load

Envlrolllnental Assessment

E l e c t r i c a l  E q u l p m e n t  R o o m

Earth Electrode Subsystem

Electrolnagnetic Compatibility

Enertty Managelnent Control Systtm

'111仕。magnedl lnterfere呼|   |   |  ‐
Ellctric Metallic Tubttg

E t h y l e n e  p r o p y l e n e  R u b b e r

Equipment Storage Room

Electr9nic Settrity system          ‐
Eng士迄cttng Technical LetteF
Exceptions

Degrees Fahrenheit

Fttc Ala■ェェェand Control Panel

Foot―candles

Federal Colnmunications Co― isslo■

Faciltt Design criteria
Federal Standard

Federal Emergency Management Agency

Field lnterface Panels

Ftte Monitoring and Control System

Factory Mutual Englneering Corporation

Degrees Fahrenheit―dry bulb

Feet per WIinute

Fcet Per Second

Foot

Federal Test WIanual

Degrecs Fahrenhe■ ―wet bulb

Gravity CoIIstant(Earthj

A-3
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GFE

GHc

GHz

GN2

gpm

gr/1bda
HEPA

Hg

h r

HVAC

Hz

ICEA

ICBO

IEEE

IES

IESNA

i n

ISA

KItlz

血

kV

kVA

LIGO

LL

LN2

LPS

LVEA

MCS

mg/鮨

m

MPH

NACE

NACSEM

NACSIM

NAPHCC

NBS

NEBB

NEC

NEMA

NESC

NFC

NFPA

N正 )S

NIC

NIOSH

Parsons―LIGO＼さ
1: cヽonlmOnヽ syscntrol dヽccd iヽnal mヽastcr.doc

GoverBInent nュr述shed Equゃmlnt
Gaseous Hel主um

Gigahertz

Gascous Nitrogen

Gallons per M土 胆悔

Gralns per Pound Dry A士

High Ettciency Padculate Air

Mercury

Hours

Heating,Vent上 を通On and Att Conditioning

Hertz

lnsulattd Cお le Engineertt Assocm10n

lntemational Conference of Buil血 噌 Ottcials

lnstinte of Electrttal and ElectrolllcS Engineers

IIIstimte of Envttonmental Science

l111lTninating Engineer由噌 Society of North America

lnches

lnstrument Society of America

Kilo―hertz

Kiloコ neters

Kilo―volt

臨 lo―ヤolt―Ampere

Laser lnterferoIIleter Gravitational―Wave Observatory

Live LOad

Liquid NI廿ogen

Low Pressure Sodillrn

L a s e r  a n d  V a c u u m  E q u ぉI n e n t  A r e a
Monitoring and Control System G/acuum Equipmenty
Attilligraln per cubic foot

Mill並neter

M工 es per I=Our

N a t i o n a l  A s s o c i a t i o n  o f  C o r r o s i o n  E n g l l l e e r s

National COMSEC/EMSEC Infomtion Memorandum

National COMISEC Infoュェェェation Memorandu

NatiOnal Associatlo■of Plumbing,Hea曲堪 and Cool地 COntractors

National Bureau of Standards

National Env±oIIIIlental Balancl Bllreau

National Electrical Code

National Electrical Manufacttrers Association

National Electrical Safety Code

N a t i o n a l  F i r e  C o d e

National Fttc Protection Association

National lnstinte of Building Sciences

Not in Contract

National lnstimte for Occupational Safety and Hcalth

Design ConflguratioII Colltrol Docllment
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NIST

NLSC

NPC

NVR

O&M

OSB

OSHA

OSR

PNC

ppm

p p m v
PSD

psf

psl

pslg
PVC

REA

R F

RFI

RPIE

SBC

SBCCI

SCFM

Sf

S正

SMACNA

SSC

SSPC

STC

TAB

TBD

TBR

THD

LIBC

UFC

UL

UMC

UON

LIPC

碑 S

V

VAC

VEA

VOC

Vol

Natiorlal lnstimte of standards and Technology

National Bfe Safety Code

National Plumbing Code

Non―Volattte Residuc

OperatioIIs and Ma±ltenance

Operatiolls Suppott Bulld地

Occupatiollal Safety and Healtt Act

Operations Support Room

Preferred Noise Crtterion

Parts per million

Parts per lnttlion by volllme

Power Spectral Dellsi呼

Pounds per Square Foot

Pounds per Square lnch

Pounds per Square lnch Gage

Polyvhyl Cttoride

Rural Electriflcation Attstration

Rado Frequency

Radio Frequency lnterference

Rcal Prope砲/111Stalled Equゃment
S t a n d a r d  B u 工d 地嗜 C O d e

SouttlerII Bu工dttlg Code Congress lntettntional

Standard Cubic Feet perい 江inute

Square Feet

Steel Joist lnstitnte

Sheet Metal Att Conditiotthg Natibnal Association

SysteIIls Security Contracttr

Steel Structtres Pamting Council

Sound Tranミ 1■ission Class

Testlng and Balance

To Be Detemllned

To Be Revised

Total Ha.i.lodc Distortion

U拭 foュェェェBu工dtt Code

UnifoェェェュFtte Code

Underwrtters Laboratory

UniforIII Mechanical Code

Unless Othelwise Noted

UnifoェュェPIumbing Code

UtthttHupdblc Power Supply

Volts

Volts AltematineC Current

VacuuHl Equipttlent Area

Volatile Orgalllc Compounds

Volume
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WISHA

WL

W.C.

w,g.

WR

Washington Lstimtt of safety and Health A位 述述stratlon

Wind Load

Water ColuIIIII

Water Gauge

Water Resistant
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