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February 13, 1995

Mr.Fred Asiri

Technical Representative

Caltech一 LIGO PrdeCt

East Bridge Lab

在ヽail Stop 102-33

Pasadena,CA 91125

Suttec位 TranSInittal of Draft Design ConfiguratiOn Control Docuttlent

Dear Fred,

We are translnitting the following items to you:

These items are transHlitted as checked

r

□
回
□
□
□
□

For approval

For your use

As requcsted

For review and corlment

For bid duc 1995

For your signamre

Make changes notcd

Revise and resubIIllt

Resubmit____copies for review

Submit___copies for distribution

Remm___cOrrected prints

RemHled aier loan to us

Item Copies Dated Description

1 3 2/13/95 Drat Design ConflguratiOn Control Doculnent

□
□
□
□
□

Transmited with this letter is the Suttect dOCument.As you的1ly understand,this is a

growing document and will be updated and resubIIlltted as required. irhe next submital will
be 15 days after receipt of LIGO's review coIIlments.

We are also trarlslnitting a diskette contailung a MS Word flle that contains a suggested foェェェlat

for inputting and remrning your review cOIImcntst This approach has been used successi11ly

with other Clients for shilar prtteCtS Where reviewers are geographically scattered.This
a p p r o a c h  w i l l  a s s i s t  w i t t  m a n y  p r o b l e m s  i n  a  t y p i c a l  r e v i e w  p r o c e s s . J e f f  H e l l ェl a r l n  w i l l

□
□
□
□
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provide additional clariflcation of this lnethod when we next rneet. Also attached to this
transllittal is a hard copy of the review cOrlments follll,and an example page frolrn a prevlous

prtteCt.

Jeff Hellllann will contact you to discuss possible tttne,place,and foェェ1lat Of a presentation on
the DCCD.We anticipate receipt of your cOIIments by March 6,1995 and will schedule a

meeting to discuss disposition of these coHIInents.

Sincerely,

戸

TJ/JHtth

Enclosure:

CC:

PE
ProJect Ma斑 lger

Draft DCCD(1 0riginal,3 Copies)

Diskette COntaittng MS Word CoIIments Flle

Admidstration Flles

Jeff IIellllam

Tim Melott

5.2.1
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100%Review Comments Payload Preparation Facility

item Document Revlewer Comment Code Discipline‐―RespOnse

1 ST-025 D.A.Zanese D r a w h g  s h o w s  a  W D S - 1 8  P l a t f oェl■l F r a m t t g  P l a nⅢ, b u t  d o e s■O t  s a y

where frame is located. Provide reference back to mechanical

drawing where duct and suppo■.

A ST一 Vヽe wユl comply.

2 ST-025 S.Staub

D.A.Zanese

"DS-18 Platform Framing Plan・
Of ttis drawing calls for exparlsion

anchors. Pcr spcciflcation 13080,Sectiol1 3.6,no expansion

anchors are to be uscd to resist seismic Or vibratory loads(unless

test data are provided to vcrl守the adequacy of the specirlc anchOr

and application).Thereforc,rcmove expttnミ lon anchors h

Section B and Details 4. Support rnust be designed ushg an

importance factor of l.5 1l accordance with FI)C Paragraph

3.5,1.4.d and UBC scction 2336.

AWC ST一 Typically this is best handled by requesting

dle ICBO approvals be submitted.

Ca11-out for expanミlon anchors will be removed.

Will use drilled holes and non―shrink grout for

anchorage.

3 ST,027 D.A.Zanese Detall l presents enlarging of footing at 12 and D.1,but it otty

prescnts spcciflc rcbar details of foOting cnlarging in north/South
direction. It dOes not evcn say ⅢtypicalⅢ to apply rcbar details――

adding of dowels,etc――to dle east/west footing enlarging. Detall l

and Section A need to be revised to providc specirlc rebar dctalls of

footing enlartting in both north/south and east/wcst directlon.

A ST――We will add"all around"nOte to Section A.

4 ST-027 D.A.Zanese To be consistent widl drawhg ST― (洵3,Section A should ca11 0ut
W3″的にhjoint iller"between two f00tintts.

A ST一 We will ca1l out r11ler.

5 ST-027 D.A.Zancse Scction B presently rcfcrs to"Centerline of Crane". It should

instead say t'Centerline of Slidhg Door".

A ST一 We will correct.

6 ST-027 DoA.Zanese Section 13 is taken in EIR and is cross section of grade bcaln added

for door rall. なヽy information iS that access trench shown m ttis
sectlon is illed上1,yet sectlon shows open trench. Revise sectiOn

to show illed h trench widl siab across top(for reference,AR―

002 also indicatcs trcnch is covered over,as it dcpicts "existhg

siab over trench").

A ST… We willshow e斌 stmg slab over trench.

7 ST-102 D.A.Zancse F r a l n e  e l e v a t i O n  a t  C o l u m n  L i n c  D . l  s h o u l d  s h o w  d o o r  f r a m e

between coluIIIn lines 9 and 10 is removed.

A S T 一 W e  w i l l  a d d  d o o r t

8 Volume l

Calculations

(StruCmral)

D.A.Zanese Page 31 uses factor of 10 pcrccnt h addressing impact load

consistent widl AISC. However,per AFM 88-3,Chapter l,a

factor of 25 percent should be used for血lpact.Revise calc(and

design if necessary)to reflect impact value of 25%.

A ST―

Codes:A一 Accept A卜Action itemi D―Duplicatei R一Reiect C―CtaHicatton Needed;h/V―‐Vttthdrawi AWC―Accepted wRh CommentiinfO_information Providedi
AR―ArchRecti CE―CivH;CR―Crane;EE― ElectHcal;MA一MateHal Applica8onsi MS―Mechanicai Specialiesi Mu―HVACi PL一 Ptumbingi ST―Structurali PM一Proiect Manager

h    Pttnt Date:13 February,1995
100%Review Comments and ResoluHons Page l of4
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1。 Scope

The purpose of dis docllIIlent is to establish baseline design criteria for the Laser

lnterferometer Gravitatlollal―Wave Observatory(LICO)Facility Design.The basel血

design crittria is developed from the LIGO Facility Request for Proposal No.YM 193,

t h e  L I G O  V a c u u m  E q u t t I I l e n t  R e q u e s t  f o r  P r o p o s a l  N o o  M H  1 7 8 , o l l r  u n d e r s t a n d i n g  o f

LIGO PrtteCt needs,and industry standald deslgn and constmction practices that w工1

111eet or exceed these needs.

This docllment settes as a facility design criteria from which the configuration of the

f a c i l i t y  w i l l  e v o l v e . A s  i  e v o l v e s , t h i s  d o c l l m e n t  w i l l  b e  u p d a t e d . T t t s  d o c l l m e n t  w i l l

continue to be the source for conflguration control infomation for the dttection of the

design process. It is also the baselllle for the desttn effOrt.

By reference,criteria provided in the LIGO FaciliけRequest for Proposal Number YM

193,and the LIGO Vacuum EquipIIlent Request for Proposal Number MH 178 constime

an eleIIlent of ths docllment and are therfore collsidered an eleIIlent of the Facility's

controlled design conflguratlo■. Concept strawlnan design appoaches presented in these

RFPs are not an element of the controlled design conflguration;however,the layouts of

the Vacuum Equlpement in the LVEAs are considered a controlled deslgn configuration.

2.Faclltity Ovettiew

The LIGO proJect is a ploneermg effort to deslgn and construct a llovel scientiflc facility―
―a gravitatiollal―wave obselwatory― that will open a new obselwational window on the

umver e.

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

Livingston,Louisialla. These facilities will士Eorporate L―shaped vacllllm systems wi血

a■ェェls of 4拍m length.The vacuum systems oy others)will hOuse laser interferoIIleter
detectors serls北市e to gravitttiollal waves from asttophysttal sources.Initial detecttr

s e n s i t i v i けW i l l  d e t e c t  s t t a i n s  a s  s m a l l  a s  1 0 セ
2 ; t h e  e x i s t i n g  1 / 1 0 0  s c a l e  p r o t o t y p e  h a s

IIleasured strains to 10~17.correlation of data from mterferometers at the two sites will

a l l o w  i d e n t i f l c a t i o n  o f  g r a v i t a t i o l l a l  w a v e s , t h e i r  s o u r c e s  a n d  o r i g i n  i n  s p a c e . L I G O  w l l l

become the ttst part of a plamed worldwide network of gravitatonal―wave detectors

c o o r d i n a t e d 的o p e r a t e  a s  a  s i n g l e  o b s e r v a t o r y  c o m p l e x . C u r r e n t  p l a n s  a r e  t t  b e g i n

obsettattry operations by the year 2000.

Constructed facilities at each site include the IIlain corller station,witt the large laser and

vacullm equゎIIlent area,end and corner bulldings on each bealn mbe leg,and a central

plant.Building work includes power disttibution,1lgh曲増,securiけsySteIIls,fire

protection,coIImlldCatlolls,contr01 system,access platfo■ ェェェs,Clean rooms,cranes,

heating ventilatmg and air cond並 lolllng,and cable racewayS, Each site will have two

beam mbe enclosure strucmres,each 4拍 阻10ngo Sitework for the vttgin sltes includes site
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g r a d i n g , d r a i l l a g e , r o a d s , p a r k i n g , l a n d s c a p i n g , 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 ,
samtary facilities,waste water treatment and disposal and power distribution from area

utilities.

Facility design will address special bullding requireIIlents for the laser and vacllllIIl

equlpIIlent areas located at the corner,mェd and end s能注lolls.Vibration isolation and

reduction is required in order that transIIlltted vibratlon energy is no more than a factor of

two above llamral ambient levels. Both sites were selected based on their low ambient

b a c k g r o u n d  l l o i s e  a n d  v b r t t o n  l e v e l s . T h i s  r e q u t t e s  s e i s m i c  I I l a s s  t y D e  f o u n d a t i o l l s  f o r
cr■ical scientinc equttment and separate foundatiolls and reIIlote locatiolls for vibration

producing equlpIIlent and occupancy. Laser and vacuunl equlplnent will be located in
large open space of high volume(3.5 mllllon cubic feeo designed as a clean room to Class

5 0 , 0 0 0 。S I I l a l l e r  s u p p o r t  a r e a s  f o r  s c i e n t i f l c  e q u i p m e n t  w i l l  r e q u i r e  c l e a n  r o o m  c o n d ■l o l l s

to Class 1000 or better.The laser interferoIIleter detector is sensitive to EMI effects and

will requtte special design for power,lighting,and control circutts to mize

dismrbances.The laser interferoIIleter detecttr is also sellsttive的local gravity neld

g r a d t t n t s  w h i c h  r e q u t t e s  s p e c i a l  p r o v i s l o l l s  f o r  p e o p l e  a n d  e q u i p m e n t  m o v e I I l e n t s .

3.Functional Descrlption

3.l Laser and VacllllIII Equipment Area(LVEA)

This area is deslgned tt house the high precislon,sellsttive interferolIIleter Components.

The interferorrlleters require a clean controlled envirollment with a II―llIIl of

dismrbance fronl acoustic noise,ground vibratiolls,electroIIlagnetic interference and other

localized disttrbances, Each interferoIIleter uses one or lnore hgh power lasers which

will be located within this area. Power and coolmg must be provided for these lasers4

The elec仕o―optic interferometer components are contained within a high vacuunl envelope

generally refetted tt as the“vacllllm equipIIlent".

The vacllllIIl equiptIIlent comprises a network of chambers,which house the sehsttive

interferoIIleter components,and mtercollnecting beam―mbes Hたよch trallsmit laser bealns

between the chattbers. High vacuunl gate valves are provided between segIIlents of the

intercorlllecting mbing tt isolate different portiolls of the VacllllIII syStem for diagnostlcs,

mamtenance,or upgrades wttle other portions reIIlain operable.

Re-locatable vacllllm pumps are deployed where needed by overhead crane and coupled

locally to valved pumpout ports for lnltial pumpdown. Electrical power,compressed air,

IIlomtor/control syste■1,and pump exhaust lllles are provided near the pumpout ports.

Sセitionary hig卜vacllllm lon pumps attached to the individual chambers contend with

n o m脇l o u t g a s s i n g , p o r o s i t y  a n d  l e a k a g e . L i q u i d  n i t r o g e n ( L N 2 ) p u m p S  a t t h e  e n d s  o f t h e

a t t a C e n t  b e a m―mb e  m O d u l e s  p r o v i d e  a d d比lo n a l  c a p a c i t y  f o r  r e I I l o v m g  c o n d e r l s a b l e  g a s e s .
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The vent/purge subsystem generates and distributes rlltered,dry air ibr backf11ling

chambers when they are to be opened and provides inteHBl flltered att showers to

IIlaintalll cleanliness while working ttside the chambersc A bakeout subsystenl,

comprismg of relocatable heaters,IIlslllation and power collnecdolls,allows optiollal

vacuum baking of individual valved―off sectiolls of the vacuum equipIIlent.This peェェュェ並s

removal of cont捌阻nantS ttd reduction of outgassing when required.

In addition to lasers and vacuunl equlpIIlent,this area contains the electronics racks and

CabliEtt fOr the interferoIIleters.The racks house the se即0 100p elec竹olllcS,COntrol and

IIlonittrlng electtonics,and computer networking electrodcs.Cable raceways will each

serve each chamber,pump or valve location.

3.2 0peration Support Building(OSB)

3.2.l Staff Ofttces,Lobby,and Visitor AccoIImOdations

Tl止s area lllcludes offices and coIIInon areas suOh as rest rooms,break room,conference

room,suitable for a pe.1ェェanent star of 21 employees,This staff will collsist of 8

professionals and 13 technicialls/operattrs.Approxlmately 15 vistting scientists and
intemls are anticlpated durlng the year,each witt a stay of one week to six months.Other

visitors wlll include ttur groups of students,educators,scientists,and dig血協ries. The

facili,y entrance for employces,users,and visitors is through a lobby and controlled by a

receptionist/secretary area. The conference room and all ofrlces have provisiolls for

computer networking.

3.2.2 Control Room

The control room is the operatio中l center of the faclllty.It will provide an of「lce qualiけ

e n v i r o l l m e n t  f o r  t h e  o p e r a t i o n s  c r e w . P h y s i c a l  p l a n t  c o n t r o l  a n d  I I l o血的r m g  i s  e x e c u t e d

froIIl this room. The control rooIIl equlplnent collsists inainly of desktop computing

workstatiolls and rack mounted electrolllcs. ThiS roo■l also provides space for the central

momtoring panels of facility services such as Sre protecはOn,persollnel access control,and

building survelllance via a low・light level closed crcui televislon system.

3.2.3 Computer and Data Archives Room

This room houses rack― IIlounted computing equipIIlent and peripherals(diSk and tape

drives,etc.)as well as storage cablllets for magnetic tapes.Portiolls of this area will have

a access flooring to allow for easy cabling.  The room will be provided widl fire

suppression equiplnent.
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3.2.4 Change/Smock Room

All persorlnel will enter the LVEA via this rool皿.ThiS rooHl will contain sIIlall lockers

and benches to facilitate the gownmg―up process prlor to entering the LVEA.

3.2.5 Experiment Equipment Area

This room will house equttlnent being developed for use in association with the LIGO

experllnents. It wlll also serve as the area where new equlpIIlent for use with or as

replacements for equlpment used in LttG0 1s assettbled.This room will contain a sIIlall

laser,vacllllm chambers for perforlnarlce testing,and a vacllllm bakeout chamber.

3.2.6 Testing Area

A  t e s t i n g  a r e a  i s  p r o v i d e  f o r  s e m p  a n d  c h e c k o u t  o f  i n t e r f e r o l n e t e r  c o m p o n e n t s  b e f o r e

i n s t a l l i n g  t h e t t  m t o  t h e  v a c l l l l m  e q u l p I I l e n t . T h s  r o o m  w i l l  c o n t a h  a  s I I l a l l  l a s e r , v a c u u m

chambers for perfoHmance testing,and a vacllllm bakeout chamber.

3.2,7 Mechanical and lttlectronic Shop

These shops are provi忠ラd for mmtaining and repalrmg mterferometer and facility

equlpIIlent. The electromcs shop contaills electronic service illstmmentation and

calttTation equlplnent for vacllllm instrumentation,au区1liary physics IIlomtormg

instmIIlentation,computers,and interferometer electronics. The IIlechanical shop contaills

s I I l a l l  s c a l e  I I l a c h i n i n g  a n d  w e l d i n g  e q uゎI I l e n t  f O r  m a i n t a―g  o r  m o d i f y i n g  i n t e r f e r o I I l e t e r

components and vacllllIII Chambers,

3.2.8 Active Storage and lLong TerEI StOrage

These areas will be used to store the parts and components integral to the IIlaintenance of

the facility and the equlpIIlent.

3,2.9 Receiving and Shipping,and lnspection Area,

EquipIIlent that awives at the LIGO faciltt will be processed through曲偽 area in a

IIlallller wtth ellsures the mtegrity of the cleをm enVirorlments,Packages that andve at the

loading dock will be cleaned exterllally before being moved into the receiving and

Shやping area.There,they are unpacked from the outer shipping container and moved to
the inspection area,where the illner packagmg ls removed and the contents are inspected.
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3.2.10 Cleaning Area

Equiplnent destined for the vacllllm equipIIlent area is moved from the lnspection Area

through the Cleaning Area for removal of dust or contalnination.The doors collnecting

through dis area will be opened one at a tllne to prevent outside dust or partェculate

c o n t a―at i o n  r t t i n g  o n  p a c k a g i n g  f r o m  r e a c h i n g  t h e  c l e a n  L V E A .

3.2.1l Cleallroom

T h i s  r o o m  i s  a  C l a s s  1 0 0 0  c l e a l l r o o m  w i t t  c e l l i n g  s u p p l y  a n d  w a l l  r e t u r n  a i r  a o w . T h e

room will be used for the illstallatlon of the laser components into the argon-lon lasers and

t h e  t e s t t r l l a s s  c h a m b e r s . I t  w i l l  a l s o  c o n t a h  C l a s s  l は) l a l n i l l a r  n o w  w O r k  b e n c h e s . T h i s

room will■lso be used to setup any developIIlental devices needed in association with the

L I G O  p r t t e C t . T h e  c l e a l l r o o m  w i l l  b e  a c c e s s e d  t h r o u g h  a n  a i r ―s h o w e r  t y p e  a ±l o c k

anterooln to accomIIlodate the large lasers and chambers.

3。3 Mechanica1/Utility Build的唱

This bullding provides space for equipment such as heating,ventilat10n,and a士

cond並loning(HVAC),and Other lnechanical and electrical equipIIlent associated witt the

facility operations.The Mecttca1/Utility Bullding is vibrationally isolated from the

LVEA and is serviced by a remotely located chiller plant to IIllllmiZe vbration trallsfer to

the LVEA. Air handling units are desttned for lnll立ェllln induced vibration and acoustic

noise. Cooling for the lasers is provided by individual closed-loop de-lonized water

cooling systems with heat exchangers located in the utility buildtt and coupled to a

facility chilled―water line.

3.4 Chiller Building

The corner station chilled water plant provides chilled water to the HVAC systeIIIs,and

the closed loop cooling systelns for the lasers. The plant utilizes air cooled refrigeration

u n i t s . T h e  c h i l l e d  w a t e r  p l a n t  i s  r e m o t e l y  l o c a t e d  f r o m  t h e  c o r n e r  s t a t i o l l s  t o  m i n i m i z e

竹al l s m i t t e d  v b r a t i o n  a n d  i s  i s o l a t e d  a c o u s t i c a l l y  t o  m m山航ze a c o l l s t i c  e n e r g y  t t a t t m i s s l o n

的 the LVEA.

3.5 Mid Station and End Station

The bulldings for the end stations at both sites and theコ直d statiolls at the Washington si俺

are of sIImlar deslgn,but differ in thetti vacullm equlpIIlent layout. The ttnctional

requtteIIlents and designs are sttlar to those of the cottr statiolls,eXCept that the

vacuum equttIIlent in these statiolls is much slmpler and there is■o need for persorlnel

offlces,These statiolls include a vacutm equipIIlent area,a support services area,a utility

roo■1,and a remote chilled water plant. Access to the buildings and the vacllllm chamber
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areas is controlled and momtored from the commer station control room by the facil■y
operator.

3.5.l Vacuum Equttment Areas

The deslgn and constmctton approaches of vacuunl equlpIIlent area are sttnilar to those

used in the LVEA in the corner station. These areas contain vacuum chambers,pumps,

and valves which are serviced by an overhead brdge crane with a mi迅 位num_f00t

hook height.It also encloses electtonics racks and associated cabling for control and data

acquis止lon.

3.5.2 0peration Support Area

The design and collstmction approaches of the Operation Support Area are the salne as

those of the comer station.It includes space for interferoIIleter and facility electronics

equおIIlent,areas for unpacking,inspection,and cleamg of httrferometer and vacuum

equlplnent. It also includes a sIIlall work area for lnamtenance and a Class 1000

cleanrooHl for servicing interferometer components ttd optics.

3 . 5 . 3  U t i l i t y  A r e a

An attached utility room,with separate foundation for vbration control,houses

IIlechanical(1.e.,HVAC air handler uttts,etc.),and electrical(1.e,mOtOr control centers,

etC.).Chlllers are housed in a separate and remote plant.

3.5.4 Chilled Water Plant

This plant is separate from the mid and end stations and is of sttlar design to the corner

station plant.Chilled water will be required for the HVAC system ody since there are no

htth―power lasers in these statiolls.

3.6 Miф oint Pump Stations

This station is for the Louisialla site only,It replaces the Mid Station Vacuum EquゃIIlent

area and will contain bealn ttbe rough vacuunl pumps. In add並 lon to the pumps,■ will

house associated IIlechanical and elec廿拒al equlpIIlent.

3.7 Bcaln Tube Foundation and Enclosure

The beaIIl mbe enclosures at each site are made up of four idendca1 2 klloIIleter long

modules.The bealn ttbe enclosure protects the high―vacllllm beam mbe walls from

vbration h山距ed by wind.In addilon,並 protects the mbe walls from IIle(油餌よぅal ttwacts

which could release bursts of gas into the interferoIIleter bealns,thereby contributing
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noise.The enclosure provides an moderate alnount of thel阻ul StabiliけfOr the bealn

的bes,reducing the variation in residual gas pressure. It also provides protecttOn against

dalnage to the bealn ttbes fron■stray bullets. A proposed conflguration is shown in the

F確蝉re 3.7-1.

The foundation at the beanl support must be constmcted to a vertical tolerance of±1/2

inch between the successive supports(abOut 65 ft aparty. Bealn mbe supports will be

attached to the foundation with anchor bo比s.The foundⅢlon muSt be designed to

mmmtte settlement and to take static and vacllllm related loading of the beam mbes and

their various components.See Section 6.3.2.9 for addtiollal criteria on廿近s suttect.

The bealn ttbe enclosures

are not norlnally

occupied. The enclosure

co胡 guration provides
adequate rooIIl fbr access

to repair leaks,attust

aligllment of the beam

tube and conduct

occasional beanl仙 be

bakeouts. Entries tO the

bealn mbe enc10sure are

required at about 250

1neter mtervals for

installing and servicing

the ttalre iOn getter

pumps. The enclosure

provides space for
interllal cableways for

distribution of signal and

power cables,Miml

pe.ェェlanent lighting is

required.Uttliけ Oudets

Figure 3.7-1

are provided at the 250 111eter entrtts, The foundation is trallsversly sloped to drain

accllmlllated water from the floor of the beam mbe enclosure.

Potential growth of ttngi at the Louisiana site due to water mtruslon is a seriolls

corlsideration.Dehttmttliflcation lnay be requlred to control the growth.

Parsons―LIGO(ミニ Deslgn Configuration Control DocllHlent
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4.Growth and Flexbility

4.1.l Laser and Vacuum Equipment Area

The vacllllln equipIIlent is of a modular design to permt phased expallslo■.The i血 tial

血stallation at Hanford will sette two mterferoIIleters but will be expandable to a total

capacity of six by add並lo■of chamber IIlodules at the end,mid,and corner statiolls.At

Li輸噌sttn,one mterferomettr is plallned initially with capacity for an add瓶ollal two

provided by adding chambers at the end and corner statiolls.Due tt the cleanliness
requlred in the vacullm equlpIIlent area and the need to IIlaxiEllZe Continuous observation

capabllⅢ  thrOugh the life ofthe facユⅢ ,LIGO has eに cted to coIIsmCt stations and

httastmcttre collsistent wttHhe final conflguration without phasing the collstruction.

Currently the conflguration of interferolneters is in an orthogonal orientation,however

there is the possbiliけthat a的的re interferoIIleter may need to be angled.

Parsons-lLIC'0＼進
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5.Referenced DocuIIlents

5.l Federal Standards

Number Tttle

:::::::|::ltli::::FEDERAttiST菰癒あ広鹸危恐

FED― STD-209 Clean Room and Work Station RequtteIIlents,Controlled Envirollment

FED― STD-595 Color and Nuttber ldentincatiOn

Title 29 CFR Federa1 0ccupadomal and Health

OSIIA 2207 Collstructton lndustry…OSHA Safety and Heal血 Standards

5.2 Mllitary Standards

Number Tme

MILIT11 1ヽ1竜ii,ISTANめ ARD3

RttIL‐STD口 461D Grounding,BOnding,and Shieldttg for Electrottcs Equipment and

Fxttltties Applicadons

MILESTDコ 1246 Product Cleanliness Levds and ContaIIlihation Collrol Prottraln

MILEV口 18436 Valves,Check:Brollze,Cast‐ Iron and Steel Body

5。3 1ndustry Standard Speciications,Codes,and Guidelines

Number T■le

InduStFy:standaFd齢幹ir10ttonSttOdesデlandisu斡頚nes

AASHTO American Association of State mghway and Transportadon

ofrlcials

Manual Guide for Desittn of PaveIIlent Stmcmres

Specincation Standard Speciflcatiolls for Hitthway Bridttes

Speciflcation Standard Specincations for Trallsportation Materials

Specincation Standard SpecirlcatiOIls for Methods of Sampling and Testing

ACCA Air Conditiohintt Contractor's of America

Manual D EquipIIlent Selection and System Desttn PrOcedures

Manual Q EquipIIlent Selection and System Design Procedures for CoIImercial

SuIIIner and Winter Att Conditioning

ACGIII American Conference of Govermmental lndustrial HvEienists
―Chapter 2 General Vendlation

ACI American Concrete lnstitute
- 1 1 7 Standard Specincation for Tolerances lbr Concrete Stmcttres and

Materials

-318 Bullding Code Requttclnents for Reinforced Concrete and

CoIImentary 60

Parsons―LIGO＼進
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Nuttber Title

InduStryiStandaFd:Speel雛雄iOns,揮0韓苺"and:Gu軸謝nes
-530 Building Code RequlreIIlents for Concrete lMasonry Stmcmres and

CoIImentary

AEIC Association of Edison lllllminaantt cOmpallles
―CS 5 Speciflcation for Therlno Plastic and Cross-linked Polyethylene

IIIslllated Shielded Power Cable Rated 5 throllgh 69 kV
ぃCS 6 SpecincatiOn for Ethylene Propylene Rubber IIlslllated Shielded

Power Cables Rated 5 through 69 kV
oS-68-516 E t h y l e n e  P r o p y l e n e  R u b b e r  I I l s u l a t t d  W i r e  a n d  C a b l e  f o r

TransIIllsS10n and Distritution of Electrical Enertty

AFBMA Anti‐Frigtton Bearintt Mallllfacturers Association
-9 L o a d  R a t i n g  a n d  F a t i g u e  L i f e  f o r  B a l I  B e a r i n g s

Load Rating and F航印 e Life ttr Roller Bettings

AISC American IIIsdttutt oF Steel Construction‐o Specirlcation fbr

Structllral Steel Buildings,Allowable Stress Deslgn and Plattc

D e s i g n  C o d ゃO f  S t a n d a r d  P r a c t t e ‐‐S t t t d a r d  P r a c t i c e  f o r  S t e e l

Builttntts and Bridttes

AISI American lron and Steel IIlsdtute

AMCA Air Movelllent Control Assttadon
-99 Standard Handbook
- 2 1 1 Certified Ratings Prottraln,Ettor Perfome
- 3 1 1 Certifled Sound Rathgs Prograln for Air Movmg Devices
-500 Test Methods of Louvers,Dampers and Shutters

ANSI American Nadonal Stttdards lnstitute
―A13.1 Scheme for the ldentincation of Pわing Systems
―A53 Speciflcation for Pipe Steel,Black and Hot Dipped,Zinc Coated,

Welded and Seamless
―B16.3 Malleable lron Fittiltts
―B16.5 Pipe Flanges and Flanged Fittings
―B16.9 F a c t o r y  M a d e  W r o u g h t  S t t e l  B u t t  W e l d i n g  F t t i n g s
―B16.29 W r o u g h t  C o p p e r  a n d  W r o u g h t  C o p p e r  A l l o y  S o l d e r  J o i n t  D r a i n a g e

FitiEttS
―B30。2 Safety Code for Overhead and Gantry Cranes
―B30。10 Hooks

―B31.1 Power Pbing
―B32 Standard Speciflcation for Solder Metal
―B88 SpecirlcatiOn for ScaE■eSS Copper Water Tじ be
―C2 Natlonal Electrical Safety Code(NESC)
―Z358.1 Eyewashes and Showers EquipIIlent,Emergency
-900 Test Perforlnance of Att Fllter Udts

A R I Air Conditionintt and ReFrtteradon lnsdtu俺

Parsons―LIGORミニ Design Conflguratkm Control Doculnent
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Nuttber Title

I田卵殴iSl勢韓弱Sp斡齢 稲OnsttGdettandiGu斡聯 ヽ
-410 Force Crculation Att Cooling and Att Heating,Coils
-430 Central Station Air Handling Units
-530 Method of Measurmg Sound And Vibration of Refrigerant

Compressors
-540 Method for Presentation of Compressor PerforlnaIIce Data

ASCE Anerican Sodety oF CivニユEnttneers
-7-88 M i対血u m  D e s i g n  L o a d s  f o r  B u l l d t t s  a n d  O t h e r  S t r u c m r e s

ASHRAE American Society of Heating,Refrttrattg and蜘だonttdolttng
En革 :ェneers

- 1 5 Mechaiに al Code for Refritteration
-52 Method of Testing A士 ―Cleaning Devices Used in General

Ventilation for ReIIloving Partttulate Matter
-34 Number Designation and Safety Classiflcation of Refrigerants
-1989 HDBK Fundalnentals

ASME Codes Pressure Vessel Codes,S∝ do■ VIH&IX
―B16.29 W r o u g h t  C o p p e r  a n d  W r o u g h t  C o p p e r  A l l o y  S o l d e r  J o i n t  D r a t t g e

Fitthgs
―B31.1 Power Piping

―Section VI正 Rules for Collstrucdon of Pressure Vessels
―Section IX ASME Boller amd Pressure Vessel Code

ASSE American Socie守of Sanitatt EnゴneerS
-1013 Reduced Pressure Principle and Pressure

ASTM Anerican Sodety for Tesdmtt and Materials
―A36 Standard Specirlcat10n for Strucmral Steel
―A53 S p e c i f l c a t i o n  f o r  P i p e , S t e e l , B l a c k & H o t  D i p p e d , Z i n c  C o a t e d

Welded and Seamless
―A123 Standard Spcciflcation for Zinc(HOt Dipped GalvaIMed)COatings h

lron and Steel
―A126 SpecincatiOn fOr Gray lron Coattngs for Valves,Flanges
―A278 Standard Speciflcation for Gray lron Castl増s and Pressure,

Containitt Parts for Temperature
―B32 Standard Speciflcadon for Solder Metal
―B88 Standard Speciflcation for SeaH工ess Copper Water'rube
―B280 Speciflcation for Seamless Copper Tube and Att Conditioning and

Refritteration Field Service
―C553 Standttd Speciflcation for Mineral Fiber Blanket and Fett IIlsulation
―lD2737 Specincation for Polvethvlene PlastたTubinH
―E84 Surface Burmg characteristics of Bullding Materials

Parsons― LIGO(堆

c: lヽigo sヽyscntrldヽccd 9ヽ50213.doc

Deslgn ConflguratioII Control Doculnent

Draft―-13 February,1995Page ll of 81



Number Tme

=車革=革革】】】Industry standaFd:SpecttcatiOns=CSde苺=車ndiG■ide阻通鋭|
―F50 S t a n d a r d  P r a c t i c e  f o r  C o n t i n u o u s  S i z i n g  a n d  C o u n t i n g  o f  A i r b o r n e

Particles in Dust―Controlled Areas Using IIlstmments Based Upon

Light Scattering Princぉles
―F328 S t a n d a r d  P r a c t i c e  f o r  D e t t m i n i n g  C o u n t i n g  a n d  S セi n g  A c c u r a c y  o f

an Airborne Particle Counter Using Near―Monodisperse Spherical

Particulate Materials

ぃF649 Standard Practice for Secondary Calibration of Airborne Pattle

Counter Using Comparison Procedures

AWS American Wel価 ng Sodety

―A2.4 Syttbols for Vヽelding,Brazmg and Nondestmctive Exa― ation
―A3.0 Standald Weld血 喧Terlns and Definitlolls
―B2.1 Sttndard for Welding Procedure and Perfoェュェェance QualincatiOn
―Dl.1 Structural Welding Code― ―Steel
―D14.1 Specification for Welding lndustrial and M工l Cranes

BOCA Builttng Ofrldals and code Administrators― Standard for the

D e s i g n  a n d  l n s t a l l a d o ■o f  t h e  F i r 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

SaFety

CGA Colmpressed Gas Assoc拘 耐on
-4.1 Clea血噌 Equipment for Oxygen Settice

CMAA Cralle MttuFacttlrers Assodadon of America
-70 Speciflcation for Electtic Overhead Travel止唱Cranes

CTI(TBS) Coolintt Tower IIlsdtutt Standards

DHI Door Hardware lnsdtu俺

FIPS Pub 94 Guideline on Electrical Power for ADP Installations

IEEE Institute of Electrical ttd Electronic Enゴneers
-43 RecoHIInended Practlce for Testing IIlsulation Resistance of Rotating

Machinery

IESNA HDBK IlluHlinatintt Enゴneerintt Societv North America Handbook

IES Institute of Envirollmental Sciences,RecoIHmended Pr述 ces
―RP―CC-001 HEPA Fllters
―RP―CC-006 Testiltt Clean Rooms

―RP―CC-013 RecoIImended Practice for EquipIIlent Calbration or Validation

Procedures

MSS ManuFacturers Standardization Socie呼
―SP58 Pipe Hangers and Supports

ぃSP67 Butterfly Valves
―SP69 Pipe Hanger and Supports,Selection and Applttation
―SP70 Cast lron Gate Valves,Flanged,and Threaded Ends
―SP72 Ball Valves with Flanged Butt Welded Ends for General Service
―SP80 Brollze Gate,Globe,Angle and Check Valves

Parsons―LIGO＼進 Design Conflguration Control Docllment
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Number Ttte

InduStry:Smd班車iSP韓弾Cat斡ぷ車奪OdeS=車ndiGuide期韓車=ボミ=:=::
NACE‐ STD National Association of Corrosion Enttneers cathodic Protedon
―〕RP-02-75 A p p l l c a t i o n  o f  O r g a n i c  C o a t i n g  t o  E x t e r l l a l  S l l r f a c e  o f  S t e e l  Pぉe f O r

Underground Servたe                 l

NASA National Aeronaudcs and Space A〔 山■■拭stradom
―NSS/CO―

1740。9

NASA Safety Standard for Lifting Devices and EquipIIlent

NEMA Nadonal Electrical Manufacturers Association
―MGl Motors and Generators

N F P A National Fire Protection AssoclatiOn
- 1 3 IIlstallation of Sprinkler SysteIIls
-13A IIlspection,Testing and Maintellance of Spr士出der SysteIIls
-54 N a t i o r l a l  F u e l  G a s  C o d e
-70 National Electrical Code
ぃ72E Automatic Ftt Detectors
-78 Litth也遠暖 Protection Code
-80 Fire Doors and Windows
-85B S t a n d a r d  f o r  P r e v e n t l o n  o f  F u m c e  E x p l o s l o l l s  i n  N a t t r a l  G a s ―F i r e d

Multわle Burner Boller
-90A Installation of Att Conditioning and Ventilating Systelltls
-99 Standards for Health Care Facilittts

NIOSH Teclmical Report:Guide to lndustrial Respiratory Protection

NIST Nadonal lnstitute of Standards and Technolo即

NSS N a t i o n a l  S t t e t t  S t t t d a r d s

0

SBC Stttdard Buildintt Code

SIMACNA Sheet Metal and Air口(Condtio直ng Contractors Nadonal

AssocladOn

Hitth Pressure Duct Collstruction Standards

LoW Pressure Duct Collstmction Standards

Guidelines fbr Seisllic Restramts of Mechanical Systelns

Round and Oval Duct Constmction Standards

Archtttecmral sheet Metal

SSPC Steel Structllres Paindng Council
―SP-2 Surface Preparation,Hand Tool Cleaning
―SP-3 Surface Preparation,Power Tool Cleamg
―SP-10 Surfacc Preparation,Near―Whitt Blast Cleal由暖

UBC U n i f o r m  B u i l d n t t  C o d e

LIFAS Uniform Federal Accessibi拍 呼 Standards

UFC U n l f o r m  F i r e  C o d e

L I L Uhderwrittr's Labort流 ories

Parsons―LIGO《ミニ Design Coniguration Control Docllment
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Number Title

=InduStry Standard,SpeC盤謝榔 嘉写Ode苺=andiGuidelincS
-96 Lightning Protection System
- 1 8 1 Factory Made Att Ducts and Collnectors
ぃ467 Grounding and Bonding of EqulpIIlent
-555 Leakage Rated Dampers for Use ln SIIloke Control Systems
-586 High Efflciency Partttulate,Att Filter Units
-900 Test Perforlnallce of Att Filter Units
-1072 Medium Voltage Power Cables

Uい質C Uniform Mech倒 直cal Code

UPC Uniforln Plllmbintt Code

USGSA LIIdted States General Services Ad■ ilttstration

Certiflcation Test for Att Flow Measurmg Statiolls

5.4 Site Specinc Reference DocuElenCS

Number Tide

■■卜ヽ :,■ ■士=工■ISITEiSPBCIFICiREF― NGEIDOCUMttNTS

RFP―YM 193 Request for Proposal No.YM 193 for LIGO Facilitt Design and

Consttuction Management Support

ashttton DOT Standard Speciflcations for Road and Bridtte Collsttuction

ashington DOT Standard Plans for Road and Brldge Collstmction

Louisialla DOTC Standard Specifications for Road and Bridge Construction

Louisiarla DOTC Standard Plalls for Road and Bridge Collstmction

941208-01 LIGO Vacllllm EquipIIlent Request for Proposal No,MH 178

941219-01 Hanford… Land Use Pemit

941219-02 Hanford― ―Memorandum of Understanding

941219-03 Hanford一 Env± ollmental AssessIIlent

941219-04 Hanford一 FindinH of No Sttnincant mpact

941219-05 Hanford一 Report of Geotechnical Survey/Letters of Clariflcation

941219-06 Hanford… Stakitt Suttev

941219-07 Hanford一 Topographical Survey/1nclud血唱Back―up Data and Seven

Diskettes

941219-08 Hanford― Speciflcation and Contract Docllments for Rough―Grading

941219-09 Hanford… Drawings for the Rough―Crading
941219-10 Hanford― Ground Water― Temporary Permt

941220-02 Beammbe MOdule Speciflcation

941223-01 Information for Potential Contractors― Facil■ies Contract

941228-01 L市ingston…Act of Cash Sale(Drafty

941228-02 Livingston―Lease Agreelnent(Drafty

941228-03 LiVingston… Envirorlmental AssessIIlent(Dratt Final,One Copy)

Parsons― LICO(進
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Number Title

SITE:S,章 衛FI奪:RBFERENCお |'OCUttENTS

Find山8 of No Significant Lmpact(Appendix B)

941228-04 Livinttston――Section 404 Peュェニェit

941228-07 Livttgston… Staktt Survey

941228-08 L市 ingston― DrattBge Plan widh Hydrologtt and Hydraultt Report

941228-10 L i v i n g s t o n―Co n c e p t t a l  D e s i g l l s  f o r  P i p e l i t t  C r o s s i n g s  6 f  t h e  L I G 0

Embanment

941228-11 Bcaln Tube Enclosure StateIIlent of Work and Bettn Tube Support

Details

950104-01 U t i l i t y  C o n d u i t  D e s i g n  C a l c u l a t i o l l s  a n d  D r a w i n g

950112-03 Proposed Layout of LIGO Ofrlce and Shop Areas

950112-04 Livinttston――Lease Attreement

950112-05 Livingston… Geotechnical lnvestlgation,FIIlal Repo■

950113-01 Hanford一 LIGO Rough Grading(with 12 diskettes)

950201-01 H a n f o r d 一W a t e r  W e l l  D r i l l i n g  L o 烹
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6.Design Criteria and lnterface RequireIIlents

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

U拭ts of lneasureIIlent are in English units.

“
Master Spec''will be used as the Guideline Construction Specincation.

6.1.l Fabrication and Construction Tolerances

The A―E will provide,士l the drawings and speciflcatlolls,all tolerances for fabricatlo■,
consttuction,and installatton.

6,1.1.l Sttcmral Steel

Minimum ttlerances for stmomral steel conttmcdon will be per the AISC ttCode of

Standard Practice for Steel Bulldings and Bridges".

6.1.1.2 Concrete

Minimum tolerances for concrete construction and materials will be per AC1 117,
HStandard Specification for Tolerances for Concrete Stmcttres and MaterialsⅢ

.

6.1.1.3 111stalled Equipment

Tolerances for equぉment interfaces specified by the A―E will not exceed the

IIlanufacmrer's tolerance requirements.

6.192 Selwice Life

6 . 1 , 2 . l  F a c l l i t y  D e s i g n  L i f e

Facility design will be for a 30 year Service life.

6.1.2.2 Systems and Equゃment Design Life

Systems and equむInent design will be for a 20 year se即拒e life.

6.1.3 Constnlction Category

The LttGO proJect will be categorized as perlnanent,noncottbustible collstruction,Type

II,l hour ire rated in accordance with the UBC and SBC.

Parsons― LIGO時
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6.1.4 0ccupancy

Each LIGO prdeCt立 俺Will be designed for a maximum shift popul航lon wi血40

persollnel at the Hanford,Washington,and for 30 at the Livingston,Louisiana. The
breakdown of anticipated persollnel and their classiication is as follows:

Staff Quant的

Technician and/or Operators 10

Technician Specialists 3

Engineers 3

S i t e  A d m i n i s t r a t i o n 2

Scientific Sta鮮 3

Vis■ing Scientists 6

InterIIs and/or Vis■ors 9

6.1.5 Desigュ

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

r e f e r e n c e d  t h e r e i n  a n d  g o o d  d e s i g n  p r i n c i p l e s . T h e  F a c i l i t y  w i l l  b e  d e s i g n e d  f o r  e a s e  o f

r l l a i n t e l l a n c e  a n d  o p e r a b i lⅢ.

6.1.6 Safety

Constmction of the facilities will comply witt OSHA―Tide 29.

6.1,7 Security

Securiけof the facil並拒s will oomply with .The m"r security effo■will be
to design for minimum potential intruslon particularly along the beaIIl tube enclosures,

6。1.7.l Perttneter Penetrations

Vents,ducts,louvered opemngs,pDeS,COndu北 ,etc.,that penetrate the faclllけ
's

perimeter(1.e.exterior walls and rooo will rece市e the following special treament.

A.  Air handling ducts that penetrate the perllneter(roof Or exterior walls)will COntain

non―conductive sectiolls pos並loned within 6 inches ofthe imer(secure)side Of the

wall or roof.

B.   Wtteways,raceways,and conduit will contain llon― conductive sectiolls within 6

inches ofthe imer(secure)sde Of a wall and roof.

C . M e t a l  p i p e  p e n e t t a t i o ■s  w i l l  b e  t r e a t e d  w t t  l e a d  w r a p  f o l l , 1 / 8  i n c h  t t t c k  f o r  a

distance of 12 inches,on the ttEcr(seCure)Skk)Of a wall or roof(SeCtiOn 6.5。2,3).

Parsons―LIGOく使
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6.1.8 Material Selection

6.1.8.l Flame Spread

All materials will be noncombustible or have a flalne spread rating of 25 or less h

accordance with ASTM E84.

6.1.8.2 Cleanliness/Contamination

Ｄ

　

Ｅ

A.

B.

C.

Parsons―LIGO＼進
c: lヽigo sヽyscntrldヽccd 9ヽ50213.doc

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

Draft―-13 February,1995

Design will use non―corrosive and/or corroslon resistant IIlaterial as required.

Exclude use of fraying or other material that could contritttlte to conta―ation血

the Clean RooIIl.

Preclude ledges that may ttap dtt and mi血直発 oll leakage ttom IIlechanisms and

IIlecttal equlpIIlent.

ConsideFat10n wnl be given to out―gassing and particle generation of the materials.

All materials will be compatible with the cleanliness requireIIlents of the room's

classifRcation(e.g.,Class l,000,Class 50,000,etc.).

6.1.8.3 Material Compatbil的

As a design goal,all material selections should be IIlade such that Non Volatile Residue

(NVR9 depOS北lon,in the LVEA,does not exceed O.5 mg/square foot/month h accordance

with MIL―STD-1246.
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6.2 Civil

6.2.l General Civil lRequirements

Ths section addresses the requireIIlents for stt preparation and earthwork,hydrology and

drainage,roads and pavmg,parking,utilities,wasttwater treatment and other s絶

五コロr o v e I I l e n t s . T h e  A ―E  s h a l l  d e t e m i n e  w h e t h e r  e x i s t t n g  d r a i l l a g e , s o i l  c o n d i t i o n s , a n d

subsurface conditiolls are adequate;or,how best to erlsure adequacy for the least cost.

Area contturs shall be provided by Caltech.

Carettl attention will be paid in developIIlent of the site tt the special needs of LIGO and

of the individual site characteristics.Establishing and IIla血協ining aligllment are

mportant consideratiolls at both sitts.

Caltech shall provide soll condholls and allowable design parameters through examillation

of existing records and perforlnallce of geotecttcal investigatiolls.

6.2.2 Coordinate Control

6.2.2.l Hanford

The intersection of the two bealn ttbe arlns is located at latittde 46°27' 18.5"N and

longimrde l19。 24'27.1''W. The northeast a.ェェェis at a bearing of N36.8°W and the

southwest a.ェェェis at a bearmg of S53.2°W, For mrther coordinate and site boundary

infoェェェェation see Figure 6.2-1

6.2.2.2L市 ilttston

The intersection of the two bealn ttbe a.ニュェs is located at latimde 30°33'46.0"N and

longimrde 9o。46'27.3''W. The northeast a■ェェェis at a bearing of N18°W and the

southwest aュェェェis at a bearing of S72°W. For further coordinate and site boundary

info■ェェェation see Figure 6。2-2
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E.

6.2.3 Site Preparation and Earthwork

Roads and graded areas shall be layed out to mirllmze env■ollmental dalnage. Namral

drainage patterlls shall be maintained to the IIlaxmunl extent possible, All site areas will

b e  g r a d e d  a w a y  f r o m  b u l l d t t s .

Earthwork slopes and grading shall be h accordance with the recommendatiolls of the

geotecttal reports and the following:

A.   Cut slopes shall be l:2

B.  Flll slopes shall be 2:1

C.  Graded area pads shall be sloped 2%コ nittmutt for dramage

D.    At Livhgston a II― llm freeboard of 3 feet shall be used above the 100 year

stoェェェュlevel

The beam mbe arm ettbanments shall be flat graded from the comげ station to the

end statiolls(1.e.,tangential from the comer station tt a radial from the Earth's

center).ThiS requireIIlent may be modined by封 .314159x10‐
3 radialls,and the

ettbanment Ofthe two beam ttbe aェ ェェェs must create a planar surface at each

individual site.

The bealn ttbe ettbanment shall be designed to II― 乾e settleIIlent

6.2.4 Roads,Paving and Parking

The proJect rOads shall consist of a main access road to the facilities and the bealn mbe

enclosure(S)Se即にe rOads.Paved settice roads along each arm provide access to the

bean■mbe at 250 111eter mtervals as well as access to the end and Hlid statiorlsc

P a r k i n g  f o r  p αコ回拒n t  s t a f f  a n d  v i s i t t r s  w i l l  b e  p r o v i d e d . A  f r o s t  p e n e t r a t i o n  d e p t h  o f  2 4

inches shall be collsidered for the Hanford design.

6.2.4口l Roads

The road geoIIletrics and cross―sectlonal design shall be in accordance with the following:

A. Roads shall be designed to positively drain with a cross slope of 2%.

B.   Roads shall have a sholllder width of 4 feet with a cross slope of 4%.

C.    Road side slopes shall generally be 2:1.

Parsons―LIGOR`ミ羊 Design Conflguratlon Control DocuIIlent
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Road cottr radii shall be no less than 35 feet.

Road grades shall not exceed 6%.

6.2.4.2 Paving

P a v i n g  d e s i g n  f o r  t h e  f a c i l Ⅲ r O a d s  a n d  p a r k i n g  a r e a s  s h a l l  b e  h  a c c o r d a n c e  w i t h  t h e
following:

A.    The paveIIlents shall be desigmed to provide two-lane all weather access.

B.    All access roads shall be flexible paveIIlent.

C .  A x l e  l o a d i n g  f o r  r o a d s  s h a l l  b e  A A S H T O  H - 2 0 。

D. CBR value for paveIIlent design shall be lper geotec血 由cal repo■s]

6.2.4。3 ParkiI唱

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

A, Parking for the IIlain faclll徒s(cOrner statioo shall be for:

1) {TBD}emp10yees(including IIlaintenance vehicles)

2)  (TBD}visitOrs

3) {TBD}handにap

4)  {TBD}buses

B. Parking for the end statlon shall be fori

l) {TBD}emp10yees(inclu血噌maintellance vehicles)

2)  {TBD}vis■Ors

3) {TBD}handiCap

C. Parkttg for the IIlld station shall be for:

1) {TBD}emp10yees(including IIlaintenance vehicles) 、

2) {TBD}visitOrs

3) {TBD}handiCap

Parsons―LIGO(ミニ
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6.2.5 Site Drainage

All drainage systems shall be designed to properly dra±l all surface water that can cause

dalnage to the faciltties,prope■y,and a可oining land.A stoェェェェfrequency of 100 years

will be used for all dramage structtres.

6.2.5,l Ditches

Sheet drattge to open ditttes will be used tt the mxllnllIIl eXtent possible. E)itches shall

be no steeper than 3:l to facilitate mowmg where requlred.

6.2.5口2 Pipes

Pipes or closed conduits w■l be used for dramage whe■open ditches interfere witt the

intended use of the area.Pipes shall be reinforced concrete.

6。2.5.3 Culverts

CulveAs shall be provided under roads or the bealn mbe embttnt and whenever the

namral drainage pattern is mteHupted,Culverts shall comply with the following

requireIIlents:

A. Minimum diameter=24 inches

C.

Minimum gradient=1%

Aligllment shall be in the direction of sto.iェェflow and as nearly perpindicular to

roads,ettbattnts or obstmctiolls as possible

6.2.6 Utilities

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

d e s i g n e d  f o r  a  t o t a l  w o r k  f o r c e  o f ( T B D } o n  a ( T B D } s h i i  b a s i s . W a t e r  a n d  s 紅よ協r y

sewer equreIIlents for the mid―statiolls and end statiolls are{TBD}.Fttewater will be
designed for(TBD}gpm per(TBD}hourS demand in accordance with NFPA and local

requtteIIlents.Fire prottction for the m過 ―stations and end statioIIs are{TBD}.Other

utiltties are discussed within the design crttria for the responsめle discipline.

6.2.6.l Potable Water

A. Potable wattr shall be provided ttom a well(s)10Cated{TBD}for Livingsttn and
an existing well located near the end station of the southem arm for Haポbrd.

Parsons―LIGOく`ざ上 Design Coniguration Control DocllIIlent
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B. Potable water shall be pumped to a storage tank tt accomodate facility

requireIIlents and to minimtte well pump start/stops.

Potable water shall be distributed from the tank tt all facllities via an underground

system.
1

The potable water distribution system shall be h accordance with the following:

1)  Design velocity shall be 5的s,with a IIlaxllnllm of 10～s

2) Mi迅 血皿l earth cover of 3 feet

3)  Backf10W preventers will be provided at collnections with the possbllity of

contamillatlon.

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

6.2.6.2 Firewater

C.

D .

A.

B.

Firewater shall be provided from a well(s)10Cated(TBD}for Livhgston and an
existing well located near the end station of the southern a.1ュェfor Hanford.

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

and to mirl― e well pump start/stops and to provide the requtted ire water

reserve necessary per code,

A standby dttsel engine driven flrewater pump shall be provded ll case a

complete power outage occurs

Fttc hydrants wnl be strategically placed around the faclllけ.At branch lines to

sre ttdrants gate valves shall be provided.Hydrant spactt shall be 300 feet

Hlaxttum.

Post indicator valves will be provided at each bullding sprinkler collnection.

V a l v i n g  f o r  f r a c t i o n a l  i s o l a t i o n  o f  t h e  f r e  w a t e r  s y s t e m  w i l l  b e  p r o v i d e d  i f

necessary.

D .

C.

6。2.6.3 Sanitary Sewer

S施 協ry sewer plpelines will be deslgned lll accordance with the followmg:

A.  The m山 血mum line size will be 6 inches diameter

B .  D e s i g n  v e l o c i t y  w i l l  b e  a 血血ェu m  o f 2  1 ぉ■o w i n g  a t  h a l f  d e p t h  o r  3 時s  w h e n

cleaning is dI翻めult
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S e w e r s  w i l l  h a v e  s t r a i g h t  t t 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

Cleanouts will be used for changes in drection of Hlinor sewer laterals and

bullding collnectioIIs

6.2.7 Wastewater Treatment Facilities

Federal,State,and local codes regard取ぢc01lection,treatment and discharge of samtary

wastes will be met.Sewage collected from the LIGO facilities at Hanford will be treated

by a septic tank system with disposal through a leach tteld system. Sewage collected from

the LIGO facll■ies at Li宙曜ston will be processed through a package tertiary wastewater

treatment plant with discharge to namral waterways.

6.2.8 Miscellaneous Sitework

6.2.8。l Solid Waste lDispOsal

S o l i d  w a s t e  c r a s めS h a l l  b e  c o l l e c t e d  b y  a  l o c a l l y  c o n t r a c t e d  s o l l d  w a s t e  d i s p o s a l 血ェュェェf r o m

a facility location{TBD}

6.2.8.2 Security Fencing

SecuriけfenCing shall be l血ited to the area around the coHttr station and will consist of a

6 foot chain link fence with 3 strands of barbed wtte at the top.Gated access from the

main access road shall be provided. No guard station is requred.

6.2.8.3Pぉeline crOssings

There are two oll company plpelines crosslng the Livingsttn site.These plpelines will be
protected or rerouted in a method(TBD}.

Parsons―LIGC)(ミ差
c: 1ヽlgo sヽyscntrldヽccd 9ヽ50213.doc

Design Conflguration Control DocuIIlent

Draft―… 13 Febttary,1995Page 26 of 81



6.3 Strucmral

6。3.l General Structtral Requirements

6 . 3 . 1 . l  S t e e l  D e s i g n  a n d  C o l l s t r u c t i o n

Steel strucmres and cOmponents will be deslgned and constmcted in accordance with the

AISC Specification for Stmcmral steel Bulldtts,Allowable Stress Design and Plastic

Design,and the AISC Code of Standard Practice for Steel E托止ldtts and Bridges.All

s t m c t t r a l  w e l d i n g  w i l l  b e  i n  a c c o r d a n c e  w i t t  A W S  D l . 1 , A 2 . 4  a n d  A 3 . 0 .

6 . 3 . ■2  C o n c r e t e  D e s i g n  a n d  C o l l s t r u c t i o n

Concrete stmcttres and components will be deslgned and constmcted in accordance with

AC1 318.

6.3.1.3 Concrete Reinforcing Steel

Steel reinforceIIlent will confo■ェェェ的the requreIIlents of ASTM A615,Grade 60.

D e t a l l i n g , f a b r i c a t i o n  a n d  p l a c e m e n t  w i l l  b e  i n  a c c o r d a n c e  w i t h  C R S I - 1 .

6.3.1.4 Masott Design and Constluction

Masonry strucmres and components will be designed and collstmcted in accordance with

AC1 530.

6.3.1.5 1nspection Requirements

lnspection requireIIlents,along with acceptance criteria,for steel and concrete strucmres

and components will be clearly specitted by the A―E in the drawings and specincatiolls.

6.3.2 Loading Conditions

Structtral systems and components will lneet or exceed the requireIIlents of both ASCE 7-

8 8  K f o r l n e r l y  A N S I  A 5 8。1 ) a n d  t h e  u B C  c o d e  f o r  H a n f o F d  O r  S t a n d a r d  B u i l d i n g  C o d e

(SBCCI)fOr Livingston.                   、

6 . 3 . 2 . l  M i n i m u m  F l o o r  L 市e  L o a d

The minimum floor live load will be as follows:

A.    250 psf for storage and receiving areas

Parsons―LIGO《ミニ Design Conflguration Control Document

Draft―… 13 February,1995c: 止ヽgo sヽyscntrl dヽccd 9ヽ50213.doc Page 27 of 81



Ｂ

　

Ｃ

100 psf fbr control roo■1,shops and LVEA areas

50 psf for offlce area

6.3.2.2 Seisllic】Load

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

described in the UBC for the Hanford si俺.Seismic loads will be applied and the

strucmre analyzed using the equivalent static IIlethod per SBCCI for the Livingston

site.

B.  At the Hanford site,the strucmre is located h seism■ zone 2B per UBC.At the

Livingsttn site,the seisIIllC ClaSsi魚 泌 tion is Hazard exposure srOup I,perfoFmanCe

category A,per SBCCI.

6.3.2.3 Wtt Loads

Wind loads,for tte Hanford site,will be determined in accordance with UBC usmg a

deslgn w拡 lspeed of70 MPH,exposure C and importance factor I.Wind loads,for the

Livmgston site will be deteFmined in accordance witt SBCCI using a deslgn wind speed

of100 MPH,exposure C and impoHance facttr I.

6.3.2.4 Forklift Loads

A 2 5 , 0 0 0  p o u n d  c a p a c i t y  f o r k l i t t  w i l l  o p e r a t e  a n y w h e r e  w i t t i n  d l e  b o u n d a r i e s  o f  t h e

facility.

6.3.2.5 1nterior Vemcular surface Loads

The followiltt interior areas will be designed per AASHTO H-20。

● Shipping and Recieving

● LVEA

● Clett Area

●  Inspection Area

6.3。2.6 Volcalllc Ash Loads

The Hanford site stmcttres will be designed for a volcanic ash load of TBD psf.
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6.3.2.7 Load Cottbinatiolls

Load coEibillatiolls will be h accordance with the UBC for the Hanfold site and SBCCI

for the Livingsttn site.

6.3.2.8 SetticeabilⅢ Requirements

A.  Deflections due to live load,wind or seismic will be limited as follows:

1)  MaXimum allowable live load deflection will be L/240,except for eleIIlents

supporting plasler ceilings or wall in which case the lmaxlnum will be

L/360.

2)  SeismiC lateral drift will IIleet or exceed the requirelnents O.叡)5 times the

s t o r y  h e i g h t .

B.  Vibration Trallsinisslon: The sttucmre will be designed so as to IIllll― e

transIIllsSiOn Of vibration to the LVEA foundation, See Section 6.7 for add北lollal

information ott Vbratlon lsolation.

6.3.2.9 Bealn Tube Foundation and Enclosure Requirements

A.

B.

C.

D.

E.

F.
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Initial beam mbe slab``straight line''variance of fttush f100r will be limited to

+1/2 inch for the entよぅlength of all beam ttbe a.iェェs(Distance=4臨 m)

IIitial slab“stralght line''variance of fmish floor will be l価俺d toど±1/4 inch in

10 feet.

The foundation at dx,bealn support must be constructed to a tolerance of±1/2 inch

between the success市 e supports(abOut 65 R).

The long te■ェェェdifferential settleIIlent is limited的±0,8士Ehes with reference的

the laser line.

Any excessive differential settleIIlent above the O.8 inches lnay have to be taken

care ofby attustments in the beam mbe supports.

End flanges or valves were vacuum pressure can exist on one side only,will

requtte support from the foundation to react to the entire force due to the

differential pressure.
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G.    Bealn Tube Enclosure will be capable of sttpping penetration of a stray bullet.

The paralneters to be used are as follows.

Item Property

Caliber: 308

Weittht: 180 Graills

Velo伽けat lmpacti 2900 Feet Per Second

Enertty at Lmpacti 2800 Foot―Pounds

Material: Lead Core,Fully Jacketed with Copper

Parsons―LIGOく`ミ羊 Design Configuration Control Docllment

Draft―… 13 Febmary,1995C: 1`180 S`yscntrl dヽccd 9ヽ50213.doc Page 30 of 81



6.4 Architecttral

T h e  L I G O  P r d e C t  i S  C o m p r i s e d  o f  a  f a c i l i t y  f o r  t h e  C o r l l e r  S t a t i o n  c o n t a i n i n g  a  c l e a l l r o o m

f o r  t h e  L a s e r  V a c u u m  E q u i p I I l e n t  A r e a ( L V E A ) , w i t h  S u p p o r t  a r e a s  f o r  I I l a i n t e l l a n c e  a n d

administrative ttnctions, Other facitties are the bealn ttbe enclosures,Mid―and End―

S t a t i o n s , a n d  u t i l i t y  b u i l d 士堪ドf o r  C O m d 北l o n e d  a 士, p o w e r  a n d  w a t e r / w a s t e  t r e a m e n t .
These strucmres are tO be located at both Hanford,Washington and Livingston,

Louisiarla.The only difference is the Mid―station at Livl■gston will be a IIlld―pomt Pump
Station that does■ot house special vacllllltxl equipIIlent chambers.

6.4.l Life Safety

The LIGO PrtteCt Will be desttned in accordance witt UBC,SBC,and NFPA 101.

These codes and standards are followed to provide eIIlergency exits and extt access ways

as applicable.

6.4.2 Finishes

A. All architectural idshes are compatible with interllal and exterllal env±ollments

described in Section 6.5,2.1

B.  All paints and coatings will confottn to the States of Washington and Louisialla

local Att Polludon Control Distrttt requirerllents respectively.

6.4.2.l Floor Finishes

A.

B.

C.

D.

E.

F.

G.

Interlor concrete noor surfaces ttr LVEA have seamless flooring which IIleet the

clean envirollment.

Other exposed mterior concrete floor surfaces have a smooth steel廿oWelled ttdsh,

with a surface hardener.

Control room and computer spaces have access■ooring.

Offlces,lobby and receptionist areas have carpet.

All other interior spaces have resilient floor tile. i「oilet facilities have ceralmlc tile.

Exterlor concrete noor surfaces have a broo■l fmish. Special concrete nttshes are

designated for the IIlain entry to the Corner Station.

Joint filler and sealer IIlaterials are resistant to the effects of the induced

envirollment as required.
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A.

6.4.2.2 Walls

Exterior walls will be proven architecttral lnaterials and will be irlsulated,weather

resistant materials providing an air―and water―tight,IIlaintellance free enclosure.

Exterior walls are TBD.

Precast concrete arches are used for the beani tube enclosures.

Interior walls for the``clean areas"are smooth,non―sheading,and compaよ ble with

Class l,000 and 50,000 clean env■ ollments respectively.

Interior walls fbr admidstrative and IIlaintellance areas are standard gypsuEl bOard

and lnetal smd construction with pamt fmish.

Interior walls for toilet areas are Water Resistant oWゆ gypsllIIl bOard and IIletal

smd cOIlsttction with ceralmc tile.

6.4.2.3 Celling Finishes

A. Cellings will be suspended type or acoustical tile in general areas such as offices,

lobby and computer rooms,

B.    Suspended hard surfaced cellings in the clean areas will be in areas compatible

witt Class l,000 or 50,000 clean envirolllnents respectively. Materials will be

selected as requtted to IIleet acoustic requireIIlents as described in Section 6.8,

Acoustics.

C. Other areas,such as tollet facitties,locker rooms,andjallltors rooms,will have
suspended hard surfaced ceilings.

Do    Exposed celling/roof strucmre will be used in other areas such as

Shipping/Receiving,shop areas,and utility spaces,

E .  W R  g y p s l l m  b o a r d  w i l l  n o t  b e  u s e d  f o r  c e i l i n g  a p p l 拒a t i o n s ,

6.4.2.4 Painting一 General

Ｂ

　

Ｃ

　

Ｄ

E.

F.

A.

B.

C.

All exposed and untreated materials requirmg protection are neld painted.

Surfaces are finished,cleaned and dry prior to receiving pamting.

Material is prllned with one coat O.5ェils dry丘lln thick■ess of pa止lt prllner.
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D .

E.

Material receives one inteコ岡cdiate coat and one fidsh coat of pamt. The

ェlterlnediate coat is a different color than the fよ立sh coat. Each coat is a IIlillmllm

of 3正lilS dry fllln thickness.

Surfaces not to be paintedi

l)  COnCrete floors

2)     Glass

3) Masonry,unless specifled

4)  PrecaSt COncrete,udess specifled

5)  Factory inished items

6)  ItemS Specifled in constmction docllments as surfaces not tt be painted

All colors will be in accordance witt the color palette as established by the

architect and the Caltech Technical Representative.The fmish coat of all painted

interior clean roo■l surfaces is white.

6.4.2.5 Paint唯  (MetalS),ShOp and Field

6.4.2.5。l General

All exposed fettolls and nonferrous metal Kincluding copper and galvanized surfaces)to be

installed are shop or meld painted.

6,4,2.5。2 Surfacc Preparadon

F.

A.

B.

Parsons―LIGO《ミニ
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Ferrous IIletal surfaces preparadon will be in accordance with Steel Structures

Painting Council(SSPC)Specirlcatiolls.

Blast clealllng is in accordance witt SSPC―SP-10. In areas where sand blasting is

llot allowed,surfaces are prepared in accordance with SSPC―SP-2 and/or SSPC―

SP-3.

6.4.2.5.3 Prime Coating

A.  Ferrolls lxletalS are pamted witt one coat,3 mlls dry flttn thickness

B.  Nonferrous IIletals are prime coated with O.5 111ils dry nlm thttk■ess of primer.
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6.4.2.5.4 F北上sh Coating

All ferrous and nonferrous lletals receive one mterlnediate coat and one nnish coat. The

inteH□cdiate coat is a different color than the fldsh coat. Each coat is to be a lmIImllm of

3 mlls dry ntt thickness.

6。4.2.5.5 Surfaces nOt to be painted

A i r  t eェェェェin a l s ( L i g h t n i n g  P r o t e c t i o n  S y s t e D

Ladder mngs

Chain rails and hoist poょlts

Bridge crane whee1/wire rope/rall interfa的噌 surfaces

Lightning collnectors/down cable isolation blocks

Stainless steel,brass and brollze

Top surface of aluIImllm floor plates

Alummm handrails

Handrall post sockets

Wear surfaces of hinges or mechattsIIls

Winch cable dmrns

Factory inished ttms

6.4.2.5.6 Colors

All colors will be in accordance witt the color palette as established by the architect and

the Caltech Tech瓦にal Representative. The finish coat of all painted interior clean rooIII

surfaces is whi俺.

6.4.2.6 Caulk and Sealant

Caulk/tape/sealant used in each type of cleallroom is compatttle with the classificatbn of

the cleallroo■l env±ollment.
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6.4.3 Clean Room lnterior Design

To ensure that the LVEA IIleets clean envirollment requireIIlents of Section 6.5.2.1.2 the

interior surfaces of these areas will be desttned to the following criteria:

A.  M施 乾e horizontal ledges and surfaces

B. Fully enclose all stmcturtt shapes

C. Line all necessary pockets and recesses with cleanable shapes

D.  Cove all inside coHttrs

E.    Provide sealns that will llot lctain soll or dust

F.    Provide smooth,non― naking and washable surfaces and finishes

G.    Provide closed chases for plpes and conduits where possible

H.    Provide access for cleaning all surfaces

I.  Provide flush/surface IIlollnted lighting flxttres

6.4.4 Doors― General

A.    The clean rooェ l door opett IIlechanisms deslgn will II― ize the alnount of

contalnillants generated by their operation.

B.  All doors h the clean rooIIl perllneter walls will be equlpped with weather―strlps

a n d  s e a l s  i n  o r d e r  t o 迅血面麓 a ■l e a k a g e / 1 o s s  f r o l n  c l e m  e n v t t l l m e n t s  a n d

contamination.

6.4.4.l Equlplnent Doors

All equゃIIlent d00rs will be sized tt accoIIInodate the passage of a piece of support

equipIIlentIIleasurmg TBD long x TBD wide x TBD high.

6.4.4.2 Large Access Doors

A. All large access doors will be power acmated 6vith prOvisおns for manual

override),lllSulated and will provide a finished clear opening of TBD wide and

TBE)wide, See Section 6.6.1l for door control requreIIlents.

All large access doors will be illstalled per NFPA 80,B.
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Ｂ
．

Ｃ
．

D .

E.

6.4.4.3 Personnel Doors

Persollnel doors will b1 3'-0''wide x 7'-0''high imsulated h01low metal doors.

All doors will be l-3/4"thttk oninimumj.

UBC,SBC,and NFPA requireIIlentt will be appl拒 d when ttre rated doors are

requlred,

Door hardware will comply witt lndustry Codes and Standards.

Specialized door hardware will include auttmated entry control and inttuslon

detection devices,door lnounted cottblllation locks,deadbolts and padlocks,exit

hardware,electric strikes/1atches,electic power transfers,heavy duty door

closers,lock cylinders,sound or weather seals,automatic door bottoms,hinges

with non‐reIIxovable plns,and associated equlpIIlent.

6.4.4.4 Thresholds

Thresholds will be flush with the floor.

6.4.5 Roofs and Gutters

Roo「lng design for stmctures will IIleet the requttlnents of UBC and SBC. Roof

penetrations will be eliminated if at all poss並減e.Ratt Gutters and/or roof drallls with

overflow drallls will capttre all roof runoff and dttect it to an appropriate stoュェェェdrain

system.

6.4.6 Energy Consettation

ⅢU"values for ro6fs and lxteribr walls will be determined in accordance with the

governing state codes for energy collservation,or with ASHRAE design guidelines.

6.4.7 Speciflc Area Requirements

6.4.7.l Laser and Vacuum Equゃment Area

A.  The Laser and VacullIII Equipment Area(LVEA)is apprOxmately 65,000 square

feet for the Hanford,Washington site and 40,000 square feet for the Livingston,

Louisiana site.

B.   The LVEA celllEttS has heights to accoIIIInodate overhead crane systeHls to

accoIImodate moveIIlent of equlpIIlent components for repalr,maultenance,and

replacetlllent.
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C.

D .

LVEA floors have a durable surface to wi廿述tand occaslollal higmift trafrlc,a nOise

reduction capab祖町 ,reduce vttatioll,and a seamless covering to mamtain the
cleallrooln classiflcation.

LVEA walls have a durable,cleanable surface of an inorganlc,and a non―gassmg
finish to IIlaintain the clearrooHl classiflcation.

6.4.7.2 Cleallroom

T h e  C l e a l l r o o m  i s  a p p r o x m a t e l y  5 0 0  s q u a r e  f e e t  m i n t t u m ) , a n d  i s  d i r e c t l y

a c c e s s ■斌e  t o  t h e  L V E A  v i a  t h e  I I I s p e c t i O n  a n d  C l e a n i n g  A r e a  a n d  a n

airlock/anteroom.

The room has a class 1000 cleallroo■l rating.

An access door with a IIlinimum stte of TBD wide x TBD high is provided to

allow direct access from the IIlspection and Cleamg Area to the Clean Room.

The flooring is sean工ess sheet vinyl or liquid epoxy coating, Walls are gypsum

b o a r d  w i t h  a n  e p o x y  c o a t i n g .

The celling height is TBD(IIlaXimump.The ceiling material ls suspended gypsum

board witl an epoxy coating.

Provislon w11l be rnade for installation oflalninar‐flow workstations wlulin these

spaces which、vill rnaintaln local workspaces at Federal Standard 209D Class 100 or

better conditions.

6.4.7.3 Experllnental Equttment Area

A. The Experttntal Equゃ IIlent Area is approx地岡ttely 1600 square feet and attacent

to the Testing Area.

B,    Materials and flnishes are durable and cleanable. Floors are resilient floormg.

Walls and cell血gs are pa1lted gypsum board.

6.4.7.4 Testing Area

A,

Ｂ

　

Ｃ

D .

E.

F.

A.

B.

T h e  T e s t t t  A r e a ( T A ) i s  a p p r O x l m a t e l y  1 2 0 0  s q u a r e  f e e t  a n d  a c c e s s i b l e  t o  t h e

lnspection and Cleam田唱Area.

Materials and finishes are durable and cleanable. Floors are resilient flooring.

Walls and cellings are pamted gypsllIIl board.
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Ｃ

D .

E.

Ｂ

　

Ｃ

6.4.7.5 111spection and Clea面 ng Area

A. IIlspection and Cleamng Area is approxmately 1000 square feet in size and

i― ed i a t e l y  a t t a c e n t  t t  t h e  L V E A .

The celling height is TBD Kmaxttnl苅o.

An overhead equlpIIlent door is provided to allow direct access to the LVEA from

the IIIspection and Cleadng Area with access to the CleallrooHl via an

anteroom/arlock.

An add並 lonal overhead equlpIIlent door is provided fronl outside the LIGO

facilities for access and deliveries via the loading dock.

Materials and flnishes are durable and cleanable. Concrete noors are sealed.

Walls and cellings are painted gypsllIIl bOard.

6.4.7.6 Computer Room

A. T h e  C o m p u t e r  R o o m  a n d  C o m p u t e r  U s e r s  R o o m  i s  a t t a c e n t  a n d  a c c e s s i b l e  t o  t h e

C o n t r d  R o o m  a n d  E x p e r l l n e n t a l  T e s t t t  A r e a .

Floors are raised accessユoor system.

Walls are painted gypsllIIl board.Celling height is 109-0"(IIlaXimump and

suspended acoustical tile system.

A  s i n g l e  d o o r  i s  p r o v i d e d  t o  a l l o w  a c c e s s  f o r  p e r s o I I n e l  a n d  e q u i p m e n t .

6.4.7.7 Control RooIIl

A. The Control Room is attacent and accessible tt the LVEA via the Clo曲 血噂Change

Room.

Floors will be raised access floor system.

Walls are painted gypsum board.Ceiling height is 8'-0"(IIlaximuゅand

suspended acoustical tile sysl●m.

A  s i n g l e  d o o r  i s  p r o v i d e d  t o  a l l o w  a c c e s s  f o r  p e r s o l l n e l  a n d  e q u i p I I l e n t .

6.4.7.8 Clo血 ing Change Roollll

A. The Clothing Change Room accommodates 10 persollllel,is approxmately 150

square feet Kminimump,and is directly accessible to the LVEA via the Control

Room.

Parsons―LIGO《ミニ
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B. The room is equipped with 40 1ockable 12"wide x 24"deep x 36"cubicles and

po■able benches.

A sittle door is provided tt a1low access for persollnel.

The n00ring is sheet vi呼1.

The ceiling height is 8'-OⅢ Kmaximuゅand iS pamted gypsllIIl bOard.

6.4.7,9 Bealn l尚 be Enclosures

A.   Enclosures is arched,concrete sttuctures approxmately 6 inches d■ick and with a

radius of approxmately TBD.

Service access tt enclosure is every 250 meters(850o.

Emergency access to enclosure is every 90 111eters(3000.

E n c l o s u r e s  i s  v e n d a t e d  t t  c o n t r o l  e x c e s s  h u m i d iけa n d  i S  p r O v i d e d  w i t h  u t i l i t y

power.

Floors are sealed concrete sloped to noor dra血.

S t r u c t t r e  i s  w a t e r  t i g h t , v e■ェェェi n  a n d  l l l s e c t  p r o o i  a n d  r e s i s t a n t  t o  b u l l e t s ( s e e

section 6.3.2.9).

6。4.7.10 Mid― Station Facnities

F a c i l Ⅲ a r e a s  f o l l o w  h e i g t t  a n d  m a t e r i a l  c r t t e r i a  f o r  l i k e  s p a c e s  o f t h e  C o r n e r  S t a t i o n .

6。4.7.1l End― Station Facilities

F a c i l iけar e a S  f 0 1 l o w  h e i g h t  a n d  m a t e r i a l  c r i t e r i a  f o r  l i k e  s p a c e s  o f  t h e  C o r n e r  S t a t i o n .

Ｃ
．

Ｄ
．

Ｅ
．

Ｂ

　

Ｃ

　

Ｄ

Ｅ

　

Ｆ
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6.5 Mechanical

6.5。l General Mechanical Requirements

6.5。1.l Mech劉 由cal System and Component ldentiflcation

Mechanical system and component identiflcation comply witt the requlreIIlents stated in

ANSI A13.l for lettering,colors,band widths,IIlarker locatiolls,and viewing angles.

6.5。1.2 Wind Loads

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

withstand wind loads as specifled的ュASCE 7-88.

A. For non― criical systems,the lmportance Factor equals unlty,

B,   For crttical systerIIs,the I「,ortance Factor equals l.11.

6。5.1.3 Corroslon Control

Corroslon control lneasures include cathodic protectlon systems,copper―finned coils and

的bes,as well as,the use of protect市e coatings.

A. The use of protective coatmgs will be in accordance wim NACE―RP-02-75.

B.    Protection will be provided agalIIst coHoslon caused by galvamc action due to

physical contact of dissimilar lnetals.

6。5。1.4 Factory Paint

A. Unless otherwise specifled,all fettous and■onferrous IIletal to be iIIstalled illside

the facllity will have surfaces prepared in accordance with SSPC―SP-10 and shop

prllned with two―part,organic zinc rich epoxy for ferrous lmetals,or organic zinc
rich chromate prllner for non ferrous IIletals.

Field painting will be in accordance with Section 6.4.2.4.

6.5。1.5 Vibration Control

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

complete assettbly.

B .  M a x i m u m  a m p l i t t d e  o f  a n y  r o t a t i n g  p i e c e  o f  e q u i p I I l e n t  w i l l  b e  2  m l l s  p e a k―t o―

peak,at all steady state operating speeds.
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B.

6.5。1.6 Motors

All motors will be high―efficttncyけpe,non―overloading m accordance with Section 6.6.2.

6.5。1.7 Safety Requirements

Provide the followmg safety requlreIIlents:

A.  Belts,pulleys,chaiIIs,gears,protmdtt set screws,keys and other rotatmg parts

will be的1ly enclosed or properly guarded in accordance wid1 0SHA 29 CFR

1910.219.

C.

High temperamre equ"IIlent and ptting so located as tt endanger persollnel or
create a fire hazard will be properly guarded or covered with illslllatlon.

W h e r e  r e q u t t e d  f o r  s a f e  o p e r a t i o n  a n d  I I l a m t e l l a n c e  o f  e q u i p m e n t , p r o v i d e  s u c h

itx)Ixls as catwalks,platfoェェェェs,ladders,and guard ralls.

6.5。1.8 Redundancy

A.    Provide redundancy by including a standby unlt fbr all critical areas which are

setted by only one alr handling systeFn.

B.  For att handler umts(AHUs)supplying a士 的 Clean Rooms(1.e,LVEA,Clean

Room,etc.),there will be one standby for each area.Redundant critical

components are an acceptable alternative to providing complete redundant AHUs.

C.    For chillers,boilers,pumps and air compressors,there will be at least one standby

unit.

D. All redundant equttment will be prov島徒d with auttmtic start capablllけ,Wi山
IIlanllal override.

6.5.2 Heating,Ventilating,and Air Conditioning Systems

The Heating,Ventilation and Ar Cond並 1。拭曜;(HVAC)systems will be designed for

optllnllm energy collserVation and operatiollal cost. Centralitted automatic control and

system survelllance will be provided by』拒 faciliけcontrol and data acquisition system.

In response to the s竹拒t Vibration and acoustic requlreIIlents lnposed by the

interferometers,the HVAC system will incorporate the following feattres:

A. The location of IIlachinery,chller plants,hgh― velocity exhausts,etc.w■ l be

chosen to limtt atmospheric trallsIIllsS10■Of noise.
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B.

C.

Equlplnent will be provided with vibration isolators and flexible collnecttrs for

ducts,electrにal conduis,and pぉ mg tO avOid structtral trarlsmisslon of vibrations

and acousdc nolse.

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

caretthlly selected to lmeet or exceed the noise criteria for the serviced area

E x c e s s i v e  v e l o位け an d  t t r b u l e n c e  i n  d u c t s  a n d  p l p m g  w i l l  b e  a v o i d e d  e v e r y w h e r e .

To l士nit nolse translusslon through the vendlating ducts,intra―duct acoustic

attenuators will be ttstalled,where necessary.

Ｄ
．

Ｅ
．

6.5.2,l Design Cond■lolls

6 . 5 。2 . 1 . l  C l i m a t i c  D e s i g n  C r i t e r i a
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Envirollment Hanford Livmgston

Nearest Town Richland,wA Baton Rouge,LA

Latimde 47N 30N

Longtude 119W 91W

Elevation 392北 above sea level 65 ft above sea level

Sll― er Outdoor Desittn Temp 96°Ftth,68°Fwh 93°Fdb,80° Fwb

Dally Temp Range 30°F 19
°
F

Winter Outdoor Desttn Temp 5 ° Fdb 25 ° Fdb

Clearlless Number,SuIImer

Clearlless Number,Winter

1905

0,95

0 。9

0 。9

Design Wind Velocity,SuIImer

Design Wind Velocity,Winter

3.6 mph

15 1nph

7.5 mph

15 1nph
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6.5。2.1.2 111side Design Conditiolls

Space Design temperamre Att flow rate

Vacuunl equlpIIlent operating

仰 I―and Lo―bay areas)

72± 2°F,40± 5%RII

O。1"wtt above outstte ambient

15 Ach/Hr

Clean air class 50,000)
L t t r f l o w  w o r k  b e n c h e s 72± 2°F,40± 5%RII

O.05"wtt above adiecent area

45 Ach/Hr

(Clean air class 100)

O p e r a t i o n  a r e a  c l e a n  r o o m s72 ±2°F,40± 5%RII
O , 0 5 " w g  a b o v e  a t t e c e n t  a r e a

30 Ach/Hr

(Clean att class l,000)

Interferolneter optic work

and electronic shop areas.

72 ±2°F,40± 5%RII
O.05"wg above attecent area

30 Ach/Hr

(Cletm att class l,000)

Inspection AFea,Cleaning

Room,and Smock Room

72± 3°F,40± 5%RItI

O.01"wtt above adiecent area

2c血 /sf

Central Control Room,

Racks,and Data Archives

Room

72± 3°F,40± 10%RItI, 1.5 cfm/sf

Receivintt and Shippintt Area ±575
°
F lc血 /sf

Offlces 72 ±3
°
F 1.5 cfhn/sf

Main Lobby 72 ±3
°
F 1.5 cfm/sf

Conference Room 72 ±3
°
F 1.5 cnE1/Sf

Electrical EqumIIlent Room 80 to 60°F As requlred

U t i l i t y  a n d  M e c h a d c a l

Rooms

80 to 60° F As requlred

Boller RooIIl 10°F above ambient suIIIIner

IIlax; 55°F min winter

As required

Break Room ±575
°
F l cfm/sf

Tollets 72°F 2c血 /sf exhaust

Bealn Tube Enclosure No speclaltemperamre

requtted,mamtain 30 to 50%

RII and

O.01"wg above ambient

Mittal

6.5.2.2 111sulation Systems

All themttl illsRllation systems IIlaterials will be noncombustible as deined by

ANS1/NFPA 220.

6.5。2.3 Penetratiolls

A.  Per血 礎ter exterior walls and rooo penetratiolls will be protected in accordance

with Section 6.1.7.1.
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B.    E』 誇ctive sound stoppmg,vapor sealing,and adequate operating clearances wlll be

provided to prevent stmcmre cOntact where ducts and pゎe penetrate walls,ユoors,
or ceilings into occupied spaces.

6.5.2.4 HVAC Air Systems

HVAC ar systems design wm comply With the Unifom Mechanical Code(UMC),

applicable SMACNA publications,血 luding but not limited to,HVAC Duct Collstructlon

Standards― Metal and Flexめ le;Rectangular lndustrial Duct Collstmction Standards;

Round lndusttial Duct Collstmction Standards:Accepted lndustry Practlce for lndustrial

Duct Corlstmction;HVAC Systems Duct Design,and HVAC Air Duct Leakage Test

Manual.

6.5。2,4.l Air Handling Uttts

A .  A i r  h a n d l i n g  u n i t s  w i l 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  i n  t h e  e v e n t  o f  s i t e  p o w e r

failure.

C,

Att handling umts will not be lnounted on the roof,and other roof penetratiolls

will be avoded.

Refrigerant colls will llot be used in clean room system,since CFC is a

contaminant ttself.

6.5。2.4,2 Ductwork

Ductwork(See Section 6.1,8.3)will COnfOェェェェ的 the followtt requirements:

B,

Duct system will be capable of wittstanding static pressure variation+10%,and

without pulsating,

Waveguide devttes will be provided at duct penetratiolls through all EMI shkぅlded

walls,cellings,and partitiolls,

Ftte dampers will be provided at duct penetratiolls through flre rated walls,

celll■gs,and part並lons.

6.5.2.4.3 Att Fllters

A.

B.

C.

A.

B.

A l l  f l l t e r s  w ■l  b e  n r e  r e s i s t a n t けp e , I 1 0 n a l l e r g e d c , a n d  l l o n t o x l c , w i t h  n o
detectable odors.

Dry ilter gaskets will be closed―cell foalned neoprene or urethane elastoIIler of

sufflcient hardness to compress■ot IIlore than 40 percent of original thickness

when the rllter is in pos■lon.
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C. Htth―Ettciency Particulate A士 (HEPAD Fllter:

1) HEPA fllters wlll be capable of wmstand唯航 血工um 90%relative

hulidity deterlnined dyllalnically between 70 and 100 degrees.

2)  HEPA nlters will bear numbered Underwriter's Laboratories label

certiけing the rllter is UL 586 classifled.

HEPA fllters will provide,as aコ田Ilmllm,a99。97%overall efficiency on
O。3 micron particles.

Dloctylphalate(DOD tested HEPA ilters are not acceptable.DOP mistis

a conta― ant.

H E P A  n l t e r s  w i l l  b e  l o c a t e d  d o w n  s t r e a l n  o f  s u p p l y  a r  f a n  s y s t e m .

6.5。2,4.4 Hllmidifiers

Humidiltters may be electric,evaporative,or clean stealn.

Electric and evaporative hul阻miflers will utilize reverse osII10SiS Water as water

source.

Electrodettug type h旺直diflers are llot acceptable.

6.5.2.5 HVAC Hydronic Systems

6.5。2.5.l Chillers

A.

B .

C .

D.

E.

F.

3)

4)

5)

A.

B.

C.

I n  g e n e r a l , e a c h  c h i l 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 l 噌p a c k a g e
consisting of compressors,capacity control system,water cooler,refrigerant

condellser,starters,discollnect,and steel base.

C h i l l e r s  w i l l  b e  r a t e d  h  a c c o r d a n c e  w i t h  A R 1  5 4 0 .

Chillers will comply with the ASME Code,Section VIII.

Control panels will be provided inttgral to the chlller unit.

Control panels will比ive the capabllity to interface with the HVAC Control and

Monitoring System(See Section 6.5.6.2).

The chillers will operate smoothly within the 15%to 100%capacity range without

surge or vibration.
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G. T h e  c h i l l e 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 t y  h  t h e  e v e n t  o f  s 血ぅp o w e r
failure.

5.5,2.5.ゴ.ゴ働 ″θヵ研″θ″切力例 L筋 協ガ例

A. The contractor will supply the most cost― effective chiller type u的噌 加 aCCeptable

alterllate refrigerant(No CFCs)as al10Wed by the Clean Att Act.

B. Comply with the refrigeration equttlnent rOom requireIIlents specined in ASHRAE

Standard 15-1992,and safety classiflcation of refrigerants based on ASHRAE

Standard 34-1992.

C.  No refrigerant will be present inside the clean air flow strealn,by design,sttle

pomt failure,or accident.

5.5。2.5.ゴ.2 Co■acれざタパαれ冴Cθθ冴″g rbwetts

A.  A■ or water cooled condensers are acceptable.

B.  Water cooled condellsers will rttect heat through ttduced draft type cooling
的 wers.

C. Towers will be of noncombustible coIIstmction and confo.ュェwith NFPA Standard

220 requtteIIlents,

Design and collstruction of steel members will confoュェェェto AISC S326.

6.5.2.5。2 Bollers

A. Provide packaged,steel water ttbe bollers for producing hot water includtt all

necessary Local Code trttL and appurtellances.

1)  B01lers will比 ive State approval,UL listed and be designed,constructed,

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

edition ofthe ASME Power Boller Code.

2 )  B o i l e r s  w i l l  b e  f a c t o r y  a s s e t t b l e d , f a c t o r y  t e s t e d , s e l f―c o n t a i n e d , c a s i l y

traIIsported,ready for automatlc operation except for collnecdon of water,

的el,electrical and vent service.

3) Diesel飾 el is llot an acceptおle energy source.

4)  ProviS1011s will be made for collection and storage of boller blowdown

water.
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5)  Bollers will have an automatic restart capability in the event of site power

failure.

6 )  B o l l e r s  w i l l  b e  o f  t h e  m u l t i p l e  q u i c k  r e c o v e r y  t y p e  p r o d u c i n g  h o t  w a t e r .

B.  Locate bollers separately from the rest of the HVAC equゎ ment as requtted by the

UBC.

6.5。2.5。3 Water Treatment

W a t e r  t t e a t m e n t  s y s t e m , e q u l p I I l e n t  t o  b e  b a s e d  o n  s i t e  w a t e r  t e s t s , w i l l  b e  l 愉m i s h e d 的

provide a source of treated water for boller,humidirler,condellser and chilled water
makeup.

6.5。2.5.4 Pumps

A.

B.

A.

Pump will be capable of accoIIIInOdating static pressure variations of plus or mmus

10%.

P u m p 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 t y  i n  t h e  e v e n t  o f  s i t e  p o w e r  f a i l u r e .

6.5,2.5,5 CMlled Water,Condenser Water,and Heattt Water Ptting

C.

Pやing Will be as a minimum Schedule 40 black steel conformlng to ASTM/ANSI

A53.

1) Fi伍 曜 s will COnfoェェェェtO:

a) ANSI B16.3,IImmum Class 150;and,

b)  ANSI B16.9;ANSI B16.5,or,ASME Boller and Pressure Code,

Section VIII.

2)   Fl位 iltts 2W and smaller may be threaded.

Piping 4W and smaller wlll be copper ASTM/ANSI B88,hald drawn,Type K

KundergrOund and exposed use)and Type L(abovegrOund and concealed use).

Copper fittings will comply with ANS1/ASME B16.29;joints,ANS1/ASTM B32,

solder grade 95TA.

Route pⅢing parallel witt building litts witt branch ttlls extended from dle top of

t h e  m a i n s  a n d  w i t h  p i p e  t r a l l s 瓶o l l s  i n  t h e  e c c e n t r i c  t t  a v o i d  c a v i t t t i o n  a n d  f a c i l i t a t e

venting of a士.

Provide vents at high points and draiIIs at low points.

B.

D .

E.
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B.

F, Provide uniolls or nanges at equipment collnectiolls to facllitate removal and

IIlaintenance.

6.5.2.5.6 Valves

A. Valves will be angle,ball,check,gakち globe,and auttmatic or IIlanual balancmg
types.

1)  ValVes will比 lve rising stems and open when ttrned collnterclockwise.

2)  Provide valves to permt isolation of branch piping and each equlpment

itenl to pe―t balancmg of the system.

3)    All valves 2"or sIIlaller will be ball valves.

Asa mね 拭度nuHl,IIlanual and control valves will confoェェェェto the following:

1)   BrOIIZe cate,Check: MSS SP80。

2)  CastlrOn Gatet MSS SP70.

3)  Butterfly:MSS SP67,ASTM A126,and ANSI B16.1.

4)  Ball FED― STD WW― V-35 or MSS SP72,Class 150,flanged.

5)   Cast lrOn check: MIL― V-18436,Class 125.

6)  Globe and Angle:MSS SP80,

7 )  S t a n d a r d  c h e c k : M S S  S P 8 0  o r  A S T M  A 1 2 6 .

8)  Non― Slam Check:ASTM A278.

C.   Control valve actuators will confoェェ1ェto the following:

1)  Will be electric,pneumat拒 (large acmatOrs Ody)or electromc for Direct
Digital Control.

2)  Will have a feamre that allows conversion to accept new controller output

signal wi倣胆t havttg to replace the IIlotor acmatOr.

3)  Valve acmatOrs will be industrial grade,spring remrn,or llon―sp血噌 remrn

t y p e ,

D.    Balance valve will be a circutt setter or an automatic balancmg device such as

variable oriflce,precisely calibrated,and able to preset,balance and IIleter the

flow and will have the followingi
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1)

2)

3)

4)

Posttive cuttff.

Flow IIlemory.

Readout ports.

Vent collnection.

6.5,2.5.7 Pipe Supporthg EleIIlents

With the exception that C―clamps will■ot be used,suppor的 噌 eleIIlents will comply wi山

the requireIIlents of ANS1/ASME B31.1,ANS1/MSS SP-58,and MSS SP-69.

6.5.3 1ndustrial Grade Piping Systems

6 . 5 。3 . l  C l e a n  D r y  A i r

A.

B.

C.

A.

B.

C.

Provide clean dry and oll free compressed air at a noIImal pressure of 125 psig.

A t t  w i l l  b e  f l l t e r e d  a n d  r e g u l a t e d  t o  a c h t t v e  t h e  c l e a n l h e s s  r e q u i r e I I l e n t s  o f  t h e

rooB■supplied.

C l e a n  d r y  a i r  c a p a c i t y  w i l l  b e  1 5 0  S C F M  a t  1 0 0  p s i g  a i r  p r e s s u r e  a t  p o m t  o f

delivery.

6.5。3.1.l Air Compressor

U s e  a  c e n t r a l  c o m p r e s s e d  a t t  s y s t e m  t o  s e r v e  m u l t i p l e  p o m t s  O f  u s e .

Provide centrittgal or rotary helical screw type,air―cooled.

Att compressor will be an oll freeけpe,125 psig operatmg pressure,complete
w i t h  a i r  r e c c i v e r , A S M E  c o d e  r a t e d  a n d  s t a m p e d  f o r  3 0 0  1 b  t e s t , a i r  f l l t e r  a n d

aftercooler.

Comply with standards of Compressed Air and Cas IIlstimte(cAGI).

Att compressors will have an automatic restart capabiliけin the event of stt power

failure.

The att receiver will be able to supply the air requireIIlents for a inllmllm of 4

h o u r s  i n  t h e  e v e n t  o f  p o w e r  f a i l u r e  c O n t r 0 1 / i n s t t u I I l e n t  a■o n l y ) .

Ｄ

　

Ｅ

F.
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6.5。3.1.2 Air Dryer

The att dryer will be a refrigeration type capable of maintaining air at 35°F的 39°F

pressure dew point.

6.5.3,1.3 Compressed Air Piping

A. Compressed att piping will be copper ASTM B88,hard drawn宜 位ings to comply

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

1 )  P i p i n g  w i l l  b e  o x y c l e a n  p e r  C G A  4 . l  o r  c l e a n e d  h  a c c o r d a n c e  w i n  A S T M

B280 as required 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 t  n i t r o g e n , i n  a c c o r d a n c e

with CGA 4.1.

B. For pl】 ng abOve grade use type WL"copper,and for below grade usc typeいK".

6.5,3.2 Gas Piping

Provide gas pipmg for natural gas flred boller.

6.5.4 Pluttbing SysteIIIs

6.5.4.l Potable Water

6.5.4.1.l Flushing Water

A.  Within the LVEA provide a potable water collnection(standard 3/4 inch hose bb)

to supply 5 gpm o面ゆ at 50 psig(max).

B.  Provide a potable Water collnection(standard 3/4 inch hose bib)in a Wash down

area outside the LVEA attacent tO the exterior door to supply 5 gpm o拭ゆ at 50

pSig Kmax).

6.5,4.1.2 Backflow Prevention Devices

A.    Provk旅 )backflow prevention device to prevent contammation of potable water

supply system。

B .  B a c k f l o w  p r e v e n t e r  w i l l  b e  a  r e d u c e d  p r e s s u r e  p r i n c i p l e  b a c k f l o w けp e  h
accordance with UPC,Section 1003 general requlreIIlents;ASSE 1013-1971.
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Ｂ

　

Ｃ

6.5。4.2 Drains and Vents

6.5。4.2.l Floor E)rains

A.   Provide floor drain with ttap for the wash down areas and for all

eyewash/eyeshowers,specifled in Section 6.5。 4.1.1,as requtted by local

directives.

Provide automatic trap prllning device.

All requtted water draiIIs will be routed to an appropriate waste collection system,

as required by local directives.

6.5。4.2.2 Plumbing Materials

S e l e c t  I I l 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 ■ェェェt h e  m i l l m l l m  r e q u i r e m e n t  i n  U P C .

6.5。4.2.3 Eyewash and Showers Equlprnent

A. EyewasWshowers will be a cottbinationけ pe Single head eIIlergency shower and
eyewash.

1)    Number of irlstallations will be based upon the number of people and the

slze of the hazardous area.

2)  Use materials that will resist corrosion.

3)   Provide eIIlergency sign,hand and foot control.

Design supply line using a minimum water pressure of 30 psi.

EycwasWshowers will comply with ANSI Z358.1.

E y e w a s h / s h o w e r s  r e q u 歓対w i l l  b e  p l a c e d  o u t s i d e  o f  t h e  c l e a n  r o o m , a t t a c e n t 的
emergency exits.

6.5.5 Fire Suppresslon and Detection SysteIIls

The design,installation and testing of the Flre sprhtter systems wlll be h accordance with

NFPA 13,and NFPA 13A.

All flre ala■ュ1, detectlon, and flre suppression systems will be intercollnected,

momtored by central ire reporting systems in accordance witt NFPA Standard.

protection systelns will be suitable for use witt computers and other electromcs.

Ｂ

　

Ｃ

　

Ｄ

舶
Ｆｉｒｅ
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6 . 5 . 6  F a c i l i t y  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 s

The stams of all fans,pumps,hoists,vents and other faciliけequipment which can

produce vibration,acoustic noise or electrical inにrference is sensed,reported tt the

FaclllけModtOring and Control Systems and updated periodically.This allows operators

to track possible instmmentation mterference problems to specific pieces of facility

equipIIlent,even if that equipIIlent is activated autonomously or inte―ttendy.See

S e c t i o n  6 . 1 0  f o r  a  m a t r i x  s h o w i n g  F a c i l i t y  M o n ■o r i n g  a n d  C o n t r o l  N o d e s .

6.5,6.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並 lolls

(fai1 0pen Or closed)for the following ttnctions:

1)  HCating

2)  IIumidiflcation

3)  Dehumidiflcation

4)  Cooling

5)  Economizer

6.5.6.2 HVAC Control and Monitoring System

6.5.6.2.l Control Devices

A.  Provide a1l scIIsor/transmtter control devices as a completely assembled umt,

manufacmred and assettbled by one supplier,with calめration ttaceable tO Natiorlal

I I I s t i t u t e  o f  S t a n d a r d s  a n d  T O c h n o l o g y ( N I S T , f o r l n a l l y  N B S ) s t a n d a r d s .

B.  Sensor/transmitter assettblies will be factory assembled,calbrated,and shipped as

a smgle entⅢ.

C. Assettbly will be compatble with the HVAC control and monltoring system.

1)  All control devices will be selected for millmllm accuracy of l%except

tettperamre and dew point sensors will have a mmmlum accuracy of O.5%

over the control range.

2)  CompOnents will be specined with regards to ttnctional attrttutts and llot

solely on IIlanufacmrer lnOdel numbers.
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3)  Contr01S Will be housed in enclosures that are ventilated and will be

mounted indoors ih an att conditioned env±ollmenl.

6.5.6.2.2 0perator lnterfaces

Operator interface will be provided for stams lnOnitoring l任onl central control room which

provide on line operator interaction,supervision,coordillation and control.

6.5.6.2.3 Control Po± lts

A.    The system will control all signincant pomts of the central chiller and boiler plant

and the air handling systems.

B,  The system will interface wtth the env± ollmental control and IIlotttoring system.

C, The following monitor and control point for the HVAC system will include but llot

曲由俺d tt the following:

1)  Temperattre(10Cal and remote).

2)  H泣 述dity(10Cal and remote).

3)  Flowrate(Air and Hydronic Systems).

4)   PresSure.

5 ) R e I I l o t t  s t a r t / s t o p  s t a m s , a n d  r l l l l  t i m e .

6)  Fllter differential pressure indication.

7) Dewpoint mo血 的ring.

8)  System On_off operation(loCal and reIIlote).

9)   ChangeOver control.

10) Vapor detection statts.

11) All necessary boiler,chiller,pump,conderlser and damper controls(stams,

mn tllne,and operation selectioo.

6.5.6。3 Particulate Monitoring System

A.  Provide a particulate momtoring system for the Class 1000 Clean RooIIIS,uSing

optical counter technology of either a IIlanifold,配じltと】eXing type or an individual

sample point type.Locate particulate monltoring pomts near the remrn air grilles
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and supply att teェェェェinals in accordance with IES recoIImended practices and

procedures,FED― STD-209D and ASTM F50 and F328.

1)  MaXttlumむ me for collecton of the 20 sample point particles shall be less

than 5 minutes.

2)  Acceptable sample flowrates shall be within the range of O.l ctt to l c血

w i t h  s t a t i s t i c a l  a n a l y s i s  a n d  s t a n d a r d  d e i v a t i o n  f e a m r e s  b a s e d  o n  F E D ―S T D ―

209D。

B ,  P r o v i d e  o u t p u t  f o r  c o I I m u n i c a t i o n  w i t h  a  r e m o t e  m o d t o r i n g  w o r k s t a t l o n  i n  t h e

Control Room.

1)

2)

W o r k s 協伎o n  s h a l l  h a v e  c o l o r  m o n i t o r  a n d  g r a p h t t s  c a p a b i l i t y  f o r  r e a l ―t i m e

mon■ ormg and trend analysis capabiltties.

Provide long te.ェェェdata storage in 15 minute time intervals for a 24 hour

time period,的 1l reporting feattres including ala■ェェis and conditiolls,and

statistical analysis features based on FED‐STD-209.

Provide multilevel password protection for systeln access.3)

6.5,7 Cranes

6.5,7.l General Crane RequireIIlents

A.

B.

E l e c t r i c  o v e r h e a d  t r a v e l i n g  b r i d g e  c r a n e s  a r e  r e q u i r e d  t t  L V E A  o f  t h e  C o r n e r

Station,the Vacllllm Equttment Area ofthe End Statiolls at both stts,and the Mid

satbn at the Hanford Site.These cranes win be underhung,smgle girder ttpe,

Cranes will comply with the requirelnents of CMAA〃74,ASME HST M4,ANSI

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

Cranes will operate in non―hazardous envirollment.

C r a n e s  w i l l  h a v e  a  2 0  y e a r  d e s i g n  l i f e  b a s e d  o n  C M A A〃7 4  c l a s s  ⅢC W  s e r v t t e .

The cranes will be suitable for operation lll a Class 50,000 clean room

env±ollment as defined in FED―STD-209.

T h e  c r a n e s  h o i s t  w l l l  b e  e l e c t rに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tO  t h e

requireIIlents of ASME HST M4.

Operation of the cranes will be mo血的red by the FaciliけMonitOring and Control

Systems(see Section 6.5。6).

Ｃ

　

Ｄ

　

Ｅ

F.

G .
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6.5.7.2 Crane CapacⅢ

The LVEA cranes will have a rated capacity of 5 tons for alllow―bay cranes and 10 tons

for the high…bay cranes.

6.5,7.3 Lift Height at the Corner Station

The hook height for the low―bay crane will be feet,and for the high―bay crane

will be feet.

6 . 5 . 7 . 4  L i f t  H e i g h t  a t  t h e  M i d  a n d  E n d  S t a t i o r l s

The hook height will be feet.

6.5.7.5 Crane Electrincation

Crane electrittcadon wi1l be by the IIleans of

6.5.7.6 Hoist Reevmg and Wire Rope System

A. The hoists will have a double reevmg and will have a true veHttal ll宜capabilⅢ.

B.    The ropes fbr the hoists will collsist of one right and left regular lay,be of pre―

forlned stainless steel and will be sized for a mmmlum of 5:l safety factor.

6.5.7.7 Hoist Brakes

The hoists will be equttped with double brぶ山唱system.Emergency holding brake will

be applied autolmatically when power to the brakes are removed.

6.5.7.8 Crane Drives

A. Hoist:

1 )  D r i v e s  w i l l  h a v e  a  v a r i a b l e  s p e e d  r a n g i n g  f r o m

creep mode capability.

2 )  T h e  m a X I I n l l m  d r i v e  a c c e l e r a t i o n / d e c e l e r a t i o n  r a t e  w i l l  b e  O . 1

B.   Trolley and Bridge:

1)  Drives wlll have a variable speed ranging from

c r e e p  m o d e  c a p a b i l i t y ,

t o 特m Wl山
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2 )  T h e  I I l a x i l t x l l l I I l  d r i v e  a c c e l e r a t i o n  a n d  d e c e l e r a t i o n  r a t e  w i l l  b e  O , l g

6.5.7.9 Crane Control

The cranes will be operated by a control system, An eIIlergency stop button will

be ttorporated in the control system which will set all brakes and stop all crane lnotion

when depressed.

6。5.7.10 Drip Pans

The cranes will be provided with stainless steel drip palls installed under motors,gear

boxes,hoist drums,and other components where leakage of grease,oll,or other

contamttnts could occur,  Drlp parls will be deslgned tt peェェェェit easy removal of

collected lubricant.

6.5。7.1l Manual Load Lowering Capab■ ity

The crane hoist wlll have an elnergency load lowering capabiltt such that in the event of

a power failure or any other equipIIlent failure,the crane operator has the capability of

I I l a n u a l l y  l o w e r i n g  a n y  l o a d  u p  t o  t h e  r a t e d  c a p a c i t y 仕o m  a n y  h o o k  h e i g h t .

6.5,7.12 Special Requirements

A.  A solld state electrott horll will be provided on the crane.Any bridge and trolley

motion will be accompallled by a continuous sertts of alternating tomes,

B .  A n  o v e r l o a d  s c l l s o r  a n d  a l a .ェェ1 l i g h t  w i l l  b e  p r o v i d e d  t o  h a k  t h e  h o i s t i n g  o p e r a t i o n

and ala.ェェェthe operator when the load exceeds the preset IIlaxllnllm.
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6.6 Electrical

6.6.l Area Classiflcation

There are no areas in this facllity ttt are deined by the NFPA as“Hazardolls

LocatioIIs".The Contents and processes used in this faciltt do not necess■ate using

equlpIIlenl or illstallation practices suitable for hazardous locations,

6.6.2 Electrical SysteEI Descriptlon

The electrical system receives power from the local setticing utiliけ,II10St likely an Rural
Electriflcation A血述五strationはEA)afrlliate,dependtt on the site locatlon.The power

will be brought onto the site in underground condu北. The power is trallsfomd by a

2000 kVA Double―ended substation from the utiliけv01tage to 4,160 V for distribution to

the mttor poWer using centers ofthe facility and tt the mid―and end―statioIIs.The power

is trallsforlned fron1 4,160 V to 480/277V,3-phase and 208/120V,3-phase near the

points of use. The noHlinal frequency ofthe power shall be 60 Hz. Grounding and
circuit neutrals will be in accordance with accepted industry practice and NEC.

6.6.3 Electrical EqulpElent

A.  Electrical equlpIIlent shall be deslgned in accordance widh ANSI C2 and NFPA 70

(NEC).

B.    Motors: Fractional and integral horsepower motors shall confo■ェェェtO NEC code

letter G or better,NEMA MGl,UL,and NEC,continuous duty induction type.

Motors shall IIleet or exceed no血nal J 1ヽ1-load efflciency of 91%.

C.    Electrical equlpIIlent that contains electromc devices or sub―assemblies shall be

able to IIleet the electro‐magnetic mterference(EMI)emiSS10n limits expressed血

FCC Rule 15 subpart J,Class A.

D. Transient suppression devices or equipIIlent that provmes transient suppression

shall comply witt UL 1449 requireIIlents.

E. Electrical equぉ ment and circuits shall be located h the facllity so as to minimtte

ittuences upon the LIGO experimtt and datt handling equipment.

6.6.4 Receptacles

Receptacles fed IIoIIl appropriate voltage and current circuits will be lドtalled throughout

the faciliけ・The locations,voltage,cuHent and plug type will be coordinated with the

users.Receptacles in offlce areas shall be distri悦俺d with a m血血lum of one duplex
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receptacle on each wall,widl spacing not to exceed 12 feet on center,unless otherwise

indicated.

6.6.5 Lighting

6.6.5。l 11luHlination

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

Ligh曲増 illstmments and ttxttres shall be distributed and arranged to reduce glare and

specular reflection.

Occupancy 11lumination Level[fC]

Genera1 0frlces 50

Workrooms 50

CoHidors 25

Storage Areas 10

Laser and Vacllllm Equttment Area 5 to 25・

Clean Room 100

EquipIIlent Rooms 25

C.

Illumination levels shall be IIleasured at 30 inches above nnish floor(AFF)unleSS

otherwise specifled.

Interior llg上位叫g co10r shall have a Color Renderiコ唱Index(CRI)of 75 or greater as

rated per the llluminating Engineers Socieけof North America cESNA)

Handbook.

Lamp selection shall be based on cuHent industry standards for power efflciency

ratts.

Low Pressure Sodi皿  (LPS)1埴 hting shall not be used.High Pressure Sodium

(HPS)With a CRI greater that 60 wlll be used outdoors.

Areas that are的剛直shed with lamps exhibtti単努non―施 tant―on operating

characteristics shall include auxlllary lamps that provide reduced illumination

levels during the period that the IIlatt lighting achttves的1l brightness.

Lamps may be energtted with direct―current when EMI and experimental

equlpIIlent collsideratiolls dictate.

A.

B.

D .

E.

F.

l Norma1 0peratiolls at 5 foot―
candles.
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6.6.5。2 Controls

A,Lighting controls for ofrlce and coHidor type spaces shall be local,unless otterwise

specifled,and attustable tt provtt approxmately 1/3,2/3,and的1l illumm江おn
levels.

B.Lighttt contr01S for the LVEA and other highぃ cubic volume areas shall be centrally

located.

C. L′ighdng controls for closets and for spaces under 100 square feet shall provide one

level of lighting only.

6.6.5。3 Emergency Lighting

Sel←contained oattery pacゅeIIlergency lighting in accordance with OSHA Standards and

NEC Article 700 shall be used in all occupied areas,

6.6.6 Crane

The LVEA crane electrical power,cOntrols,and readout systems shall IIleet the

requircIIlents of the clean env■ollment. The LVEA is classifled as non―hazardous. The

power elec仕omcs in the crane drives shall■ot mtroduce EMI into the LVEA.

6.6.7 Electrical Power Characteristics

From the RFP,the estmated power requireIIlents for the scientirlc equipIIlent is oudined

in the following prellnillary load su―ary:

Vacllllm pumps Peak2 Kkw) Average3 Kkw)

Bealn ttbe routth pum前収 2004

C h a m b e r  r o u m  p u m p i n g 333

Ion pumps(during ttst year of operatioゅ 6

Ion pump(si俺 的1ly operational)

Electrodc equlpIIlent 200 100

Shop and service equttIIlent 60 28

Chamber bakeout heaters 803

Lasers(including cooling) 3203 160

;辮祐緊t襴孵靴鞘縛住
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Meditt voltage coIImercial power is avallable from the local utility power company at

each site.Power disttibution will be from the IIlah substatlon tansfoHmI,located near

the corner station. Required voltages include 480 volt three phase power,208 volt three

phase power,and norlnal 120V circuits. The disttibution system must provide a

grollnding and lighmh噂prOtection scheme which is suitable for sellsitive scientiflc
equlpIIlent.

Elecuical power shall be provttd by two distinct systems. Large lnotor loads such as

air―handlいg equゃIIlent and vacuum roughing pumps and llghting will be fed from the

facilities power network.Sensitive electtonic equlpIIlent will be fed from a technical

power network.The two networks differ by the alnollnt of electrical lsolation and
transient voltage suppresslon that is provided.

6.6.7.l Facility Power

Facility electrttal power characteristics shall be in accordance with ANSI C84.1-1982 and

ANS1/1EEE Std.141-1986,and shall IIleet the followmg IIlillmllm requireIIlents:

Paralneter Range

120 votts no■1lllal 108 to 132V e10%)
480 volts lloHlillal 432 to 528V(± 10%)

Haェェェlomcs Content 5%Total Haュ ェェlonic Distortion(THD)

Frequencv 60 Hz± l Hz

Transients shall■ot exceed+10%of the specifled voltage for a duradon exceedmg 200

皿 CrOSeconds.

6.6.7.2 Technical Power

A.Technical electrical power will be derived from the Facility Power network.

B . T e c h n i c a l  p o w e r  s h a l l  b e  a v a l l a b l e  t o 的血 s h  s e n s i t i v e  e l e c t r o d c  e q u i p I I l e n t  d i r e c t l y

related to the LttGO experllnent.

C.Technical power feeders shall be isolated from facility power feeders by using ultta―

isolator trallsforlners and irallsttnt voltage surge suppressors at the power distributlon

panels.

D.Tec血 由cal power shall not be 1011mon witt any other faciliけ10ads that are 480V or

lower.
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E.The power qualiけ Of the tettcal power system shall IIleet the perfommnce levels

indicated in FIBS PL肛〕94 and as required for success的l LIG()experiment results.

ParaIIleter Range

120 volts■oェlinal 110的 125V(+4%,-8%)

480 vo比s no1linal 440 to 500V(+4%,-8%)

Httmomcs Content 5%THD for nonlinear loads

Frequency 60 Hz± l Hz

6.6。7.3 UPS Power

U宜 ntermptめle power system KUPS)poWer will be derived from the Technical Power

network.Power cond■ loning equiplnent,including IIlotor generators,UPS,and direct

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

operational requireIIlents are in conflict. Power conditlo哩equlpIIlent that is provided

shall be operated success的1ly in accordance witt PHIBS PUB 94.The UPS power

equlpIIlent shall IIleet the following requlreIIlents:

Paralneter Range

RF EmissioIIs In accordance wih FCC Part 15,Subpart J,Class A

CoIIlmon Mode NRR -120 dB up to 100khz

Ha.ェェ.omcs Content 5%THD

Transverse Mode NRR -60dB up to 100khz

Surge Protection IEEE 587/ANSI C62,41 Category B

Acoustical Noise Less than 50 dBA at one IIleter distance

Total Hmnic Distortion 5%for llonlinear loads

Voltage Regulation ±2%.

Frequency 60 Hz± l Hz

6.6.7.4 Backup Power

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

for the vacullm control equlpement and the data processmg equlpIIlent shall be provided

b y  t h e  C o r n e r  B u i l d i n g  U P S .

6.6.7.5 Power Distritution System

A.25%spare capacity shall be provided throughout the Facility and Techical Power

distribution systems.

B . P o w e r  d i s t r m u t i O n  p a n e l s  a n d  e q u i p l n e n t  w i l l  b e  c l e a r l y  i d e n t i n e d .

C. Power distribution diagraIIIs and circuit schedules of the distritttltion panels will be

provided.

Parsons―LIGOR`ミニ
c: 1ヽlgo sヽyscntrldヽccd 9ヽ50213.doc

Deslgn Conflguratlon Control Doculne酎

Draft――-13 February,1995Pagc 61 of 81



6.6.7.5.l Electric Outlet Reference Designator

A udque identification designator shall be printed and afflxed near each electrical outlet to

identitt the Circuit breaker panel,cttcuit breaker designator and voltage.

6.6.7.5。2 Circuit Breaker Reference Designator

A unique identiflcation designator shall be prmted and afFlxed near each clrcllit breaker

correlating with the outlet reference desigllator.

6.6.8 Materials

A .  C o p p e r  c o n d u c t o r s , b u s e s  a n d  t r a l l s f o 皿峰r w 皿 取努S h a 1 l  b e  u s e d  t h r o u g h o u t  t h e

electrical system.

B.    All air plellllm and cable chase cables shall be shielded,and rated as air plellllln

けpe・

C. P l a s t i c  h t t 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 r l n a l l c e  w i t t  N F P A  a n d  I E E E

SII10ke eV01ution and flalne spread requireIIlents.

PolyIIleric materials shall llot introduce Volatile Organic Compounds(VOC)Or Ollt‐

gassing products in the enclosed spaces.

6.6.9 Grounding

T h e  L I G O  s h a l l  h a v e  a  p o w e r  e q u l p I I l e n t  g r o u n d i n g  s y s t e m  i n  a c c o r d a n c e  w i t h  N F P A - 7 0

(NEC)

The LIGO grounding system shall collsisting of the following subsystems descrbed and

detailed in NFPA-70(NEC)and FIPS-94 and IEEE Std-1100(Emerald Boolo.

A. Facility Ground Subsystem

B.  Technical Ground Subsystem

C. Signal Reference Subsystem(Stt」 e―POmt Ground)

D. Lightdng Protection Subsystem

E.  EqulpIIlent Fault Protection Subsystem

D .
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6.6.9.l Resistance tt Earth

A.    The dc resistance to earth fronl any point of the Grounding Systenl shall be 10

。ms or less,

B.  Where 10 ol的 ns calmot be obtained widl basic electrode conflguration due to high

soll resistiviけ,rOCk formations,or other teHain feamres,altemate IIlethods for
reducing the resistance to earth shall be collsidered.

6.6.9.2 Facility Ground

The prlmary power shall be grounded ody at the neutral of the transformer in accordance

with the NEC.

6.6.9.3 Technical Ground

A.  Tedmical power shall be isolated from primary utiliけ power by the utili呼
竹allsfoHmtt and utilセation voltage isolation transforlners,

B.   The dc resistance between the prllnary and technical power shall be at least l

megohm.

C.   The various technical power subsysteIIls shall have dc isoladon resistance of l

mego血 .

D. All single phase and three phase ttallsfotters shall have grounded secondary

poinis in accordance widh the NEC.

6.6。9.4 Signal Reference Ground

T h e  s i g n a l  r e f e l l r n c e  s h a l l  b e  d e s i g n e d  a s  a血噌l e―p o m t  g r O u n d i n g  c o l l n e c t i o n  p o i n t  f o r
instmments that are sensttive to ground loops.

6.6.9.5 Lightning Protection Grounding

The LIG0 1lghtning protection subsystem shall be designed in accordance with

appropriate provislons of NFPA 78,UL 96 and UL 467.

6.6.9.6 Grounding Plates

Technical ground plates shall be provittd at the Experiment Power and Utnity Outlets

located in the LVEA. The collnections between the ground plates and the groundmg

cabling shall be bolted,的alloW for isolation and testmg.These ground plates shall be
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isolated般om the facilitt ground witt approprlate hardware.The dc resistance between

these grounding plates and other grounds shall be l IIlego血or rnore.

6.6.9.6。l Physical Description

The grounding plates shall be 3/8''KthiC10 X 2"(wide)X6''(long)inillmllm copper bar

with six■ontapped 3/8"holes.

6.6.9。6.2 General IIlstallation

The grounding plates shall be located 12 inch(min.)abOVe the floor and 4 inch from

mounting surfaces on ttsulating supports or other appropriate devices.

6.6.9.6.3 1nstallation Locations

Clean Room AFea teChnical and facllity groundtt plates shall be provided at workbench

locadolls and sPaced at 12 ft httrvals(コ山直murD arOund the perllneter of the Clean

Room.

6.6.9.7 Crane Hook Grollnding

See Section 6.5.7,Cranes for crane hook grounding requireIIlents.

6.6.9.8 Bonding

All IIletal―to―metal bonds within the LIGO shall be in accordance wi』h NEC requireIIlents

for electrical equlpIIlent and devices and ASHRAE recoIImendatiolls for ductwork and air

handling equttIIlent.

6.6.10 Fire Detectlon System

A Fire Detection System in accordance with NEC Atticle 760 and NFPA 72E in concert

witt the Ftte Suppression System derlned in section 6.5。5 shall be provided.

6.6.1l Doors and Controls

C .

Power shall be provided as required for the IIlotorlzed doors.

C o n t r o l s  o n  b o t h  s i d e s  o f  t h e  w a l l  c o n t a ―g  t h e  d o o r  a t t a C e n t  t t  t h e  d o o r
ope哩 ,witt provislons for imanual ovenride shall be provided.

The abllity to lock out the operation of either door control shall be provided.

Ａ

　

Ｂ
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D . T h e  a b i l Ⅲ t O  S W i t t h  c o n t r o l 仕o m  e i t h e r  d o o r  c o n t r o l  s t 証l o n  t o  t h e  o t h e r  s h a l l  b e

provided.

6,6.12 Clean Room Area

6.6。12.l Facllity Power

Spacing between receptacles shall not exceed 12 feet on center throughout the Clean Room

perIコeter,see Section 6.6.4.

6.6.12口2 Techdcal Power

Technical power characteristics and isolation shall be per Section 6.6.7.2.

6.6.12.3 Lighting

6,6。12.3.l11luI血阻tbn

The average lllumination levels shall be 100 foot candles(fC)(See sectton 6.6.5.1).

6.6.12.3.2 Lighting Controls

Lighting controls for the Clean Room shall be local,unless othe「wise specitted,and

attuStable to pro前礎approxmately 1/3,2/3 and的11 1llumination levels.

6.6。12.4 Particulate Mo胡tormg System

A. Required power and wtting for the Particulate Monittring System as de的障d in

Section 6.5.6.3 shall be provttd.

B.    Readout displays shall be located the 1000 Class Clean Room Area.

6.6.13 Computer and Control Room

A.  Power in the computer and control room shall be flltered technical power.

B.  Lighting shall be tlに礎d,and electroHlagNtically shielded.

C.    Technical ground plates shall be provided.
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A .

B.

6.6.14 Beam Tube Enclosures

The beaIIl tube enclosures shall be provided witt basic lighting and convettnce

power.

Provisions shall be made to feed power to的的re lon Getter pumps at 250 111eter

intervals along the bealn ttbe length.

Blaln mbe bake_Out power requireIIlentt shall be salisfled with portable generators

brought in for the occaslon.

6.6。15 Electromagnetc Compatibility(EMC)

LIGO血 俺rferometer equlprllent is scllsitive to stray electric■lagnetic neld interference,

particularly at radlo frequencies, Attention will be paid to stray IIlagnetic loops froIIl

power distribution,and EMI from lighting and power supplies and equttIIlent power
controllers,

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 l l Ⅲ h  a c C O r d a n c e  w i t h  M I L ―

STE)-461D Section 6.3,

6.6.16 Colllmllnication SysteIIIs

The facility will be served by an interllal coIImllnicatiorls system which may involve a

co血帆磁tlo■of telephones and mtercomS.The system will provide sufficient capabilitt tO

sette the needs of widely dispersed teaEIS WOrttng on coordinated illstallation and

integration tasks,

The equlpIIlent will coIIsist of:

A.  Administrative telephones with on and off site access,

B.  Public address and area warning system,and

C .  T i e - l l l s  t o  a  L o c a l  A r e a  N e t w o r k  t h a t  s e t t e s  t h e  e n t i r e  f a c i l i t y .

6。6.16.l Condui低

A. All coIImllmcation conduits shall be routed separately l併o■l other condutts.

Bo Materials shall be steel,of lnteEX)diate Metallic Condutt Grade or heavier.

C. Condu■ and raceway networks shall be bonded and electrically continuous in

accordance with NEC.
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6.6.16.2 Distr北胆tion Boxes

All distributton boxes shall be supplied with a non―conductive,flre―resistant back

mountitt panel.

6.6.16。3 Fiber Optic Network

A broad―band fiber optic network shall be provi&対的 carry signals of the Facllity

Monitoring and Control System. This flber optic network shall be isolated froHl the

experlnent iber optic backbone.
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6。7 Vibration lsolation

The facilly vbration criteria for the Hanford,Washington Site and the LivttstOn,

L o u i s i a n a  s i t e  a r e  d e n n e d  i n  A p p e n d i x  C , S p e c i a l  B u l l d i n g  N e e d s , o f t h e  L I G O  F a c i lⅢ

Strawman Design.The LIGO goal is to design and build a completed,operating facillけ

which does llot increase the Power Spectral Dellsiけ口SD)plotS by mOre than a factor of

two above the nattral background.This is to be accomplished over the frequency range

frorn one Hertz to one hundred Hertz,IIleasured at the foundation ibr the Laser Vacuum

E q u i p m e n t  A r e a s ( L V Eノめ. E x c e p t i o l l s  m a y  b e  a 1 l o w e d  o v e r  n a r r o w  f r e q u e n c y  b a n d s ,

a b o v e  t e n  H e r t z , t o  p eュェェェi t  s p e c i n c  o p e r a t i n g  e q u i p m e n t  t t  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

spike in the foundation PSD at the operatmg frequency of specific equlplnent.

The prel血 inary estimate of dle ambient PSD spectta for the Hanford,Washington si俺

and for the Livingston,Louisialla sie is shown below.The design basis,IIleasured

ambient PSD levels,will be dermed by sll.investigatiorls that will be completed during

the winter of 1995 at IIanford and during the sll―er of 1995 at Livingsttn.

This graph shows estllnates of the displaceIIlent power spectral dellsity in m/Nttz Of the

ground atthe L市ingston and Hanford sites before constmcdon.

El■ o。■

の
C L

10

FREQUENCY  (He rtz)

９一０■
（
Ｎ
Ｉ
Ｌ
＼
〓
）
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6.8 Acoustics

6.8.l Laser Facility and End Stations Background Noise

The acoustic backgrOllnd level due to IIlechanical equipment associated with the building

faciliけwill be limited tt a PNC 40(Preferred Noise Crite五oo betWeen 8 Hzto 10回 膨.
The lnain concem is rninilnizing acoustic noise in the ttquency band below 100 Hz.

6 . 8 。2  0 f f l c e s  S p a c e  B a c k g r o u n d  N o i s e

O f f l c e  s p a c e  b a c k g r o u n d  n o i s e  e n v±o l 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 .

6.8.3 Reverberation Times

ln order to control reverberant noise the LVEA and Vacllllm Equipment Areas at the Mid

and End Statiorls will be designed tt a reverberation tllne of no Hlore than l.5±0,2

s e c o n d s  a t  t h e  m i d ―f r e q u e n c i e s ( 5 0 0  a n d  l , 0 0 0  H z . ) .

6.8.4 Exterior to lnterior Noise Control

Exterior to inttrior noise reduction wnl be approxmately 50 dB at the r問n―frequencies.

T h i s  w i l l  b e  d e s t t n e d  f O r  a  s o l l r c e  l o c a t e d  o n  t h e  g r o u n d  o u t s i d e  t h e  f a c i l i t y  s u c h  a s  a

heavy truck as IIleasured in the LVEA and Vacllllln EquipHlent Areas at the Mid and End

Stations.

The design w■l not ttElude con廿ol of rain―generated nolse.
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6.9 Utility Matrix
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6。10 Facilitv Mo対to and Control Nodes
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6.1l lnterface with lnterferometer,Vacuum Equipment,and Beam Tube Systems
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7.Verincation and Testing

This section establishes the IIlallner in which fom阻l verirlcatlon Of the desttn perforlnallce

requireIIlents contained in Section 6 will be perfom田●d,and identifles add並lonal testmg

beyond that required in Section 6.

7.l Verittcadon Methods

7.1.l Analysis

Ceiain ponollls Ofthe design effort will be of a character that is sutteCt tO analysis by
computadon,by application ofexperience and engineering judgIIlent,or by adopdon or
correladon of test and/or perforlnallce data docllIIlented on other sttlar proJects. It 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 l l I I l e n t e d  f o r  t h e  L I G O  P r t t e C t  i n  a  I I l a l l l l e r  r e a d i l y

understood by other engi駅ラers versed in the suttect matter.Such docuIIlentation will

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  I I l 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

used,the step―by―step analytical process used,and the concluslon.

7.1.2 1nspection

lnspection is the visual deterlnlnation of an iteln's quali協位ve or quantitative properties

such as tolerances,fIIshes and identirlcation.

7.1.3 Demonstration

DeIIlolls廿航on is the detemination of quali囲市e and quantitative properties and

perfommnce of an item,and involves proof―by―doing without use of exterrlal resources,

is nttmlly accomplished in cottunctiOn with a test activ町.

7.1.4 Standard Test

The standard test dete■ェェェines the qualitative and quantitative prope■ies and perforlnallce

according to standard ttst specincations and procedures specifled in applicable accepttd

standards,manuals,regulatiolls and/or codes.

7.1.5 Speciflc Test

The specific test dete■ェェェines the qualitative and quantitative properties and perforlnance

according to nollstandard test specificatiolls and procedures, SpeciflcatloIIs will include

requireIIlents,procedures,and plans for speci「lc tests.
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7.1.6 Test Significance

Where test results,experttnce,orjudgment indttates that an item・s IIlal的nction could
significandy impact perforlnance of real propertt faCimies and equipIIlent,or results h
llllSafe COnd並lolls for users,operators or IIlamtainers,that item will be sutteCt tO
corrective action.

7.2 Requirements and Procedures

Special test requireIIlents and procedures as well as standard inspection and test

procedures necessary to IIleet the veriflcation requireIIlents h 7.3,7.4,and 7.5 will be
developed. Necessary special instructions relative to tests and inspections will be

identined, Materials and certain equlpinent,as well as pavernent and concrete mix

designs,will also be idendfied within the constmction speciflcation as itelns to be

submitted for review by the Collstruction Manager and approved by the A―E's Engllleer..

7.3 Mech倒由cal

7.3.l Testing,Attusting and Balancing of Building Systems

Testing and balancmg of bullding HVAC and Hydronic systems will be conducted by

的阻lS Certifled by Associated Att Balancmg Council(AABC)in thOSe testing and

balancing discⅢlines simllar tt those requtted for this prttect.

7.3.2 Clean Room Systerns

Testing and balancing of clean room air systems w■l be conducted by f―s certined by

Associated Air Balancing Council(AABC)and Will have a millmllm of ttve previolls test

completion on sIInilar clean rooIIls.

7.3.3 HEPA Fllters

Field certificatlon tests on installed HEPA fllters will be perfoHx)d h accordance with

IES―RP―CC-006-84-T,“ Ambttnt Particle Aerosol Challenge and Att Particle Counter―

Downstrealtn Fllter Scan Test Method."

7.3.4 Fire Protection

T h e  S p r i n k l e r  s y s t e m  w i l l  b e  t e s t e d  i n  a c c o r d t t c e  w i t h  N F P A  1 3 A .
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7.4 Electrical Tests

All test results will be recorded and sublnitted in forlnal docllmentation for review and

approval.

7.4.l Grounding

Facility grounding tests will be conducted h accordance with the recoHlmendatiolls in

IEEE Std 81-1983 and IEEE Std 81.2-1991.

7.4.2 New EquiPIIlent

New equぉ ment Will be tested for operation as recoIImended by the rllanufacttrer and UL

674.

7.4.3 Short Circuits

Equlpment and conducttrs rated at 600V and less will be tested to erlsure that the wlrmg

system and equlplnent is free from short circuits and from grounds other than required

grounds.

7.4.4 Continuity

All wtting will be tested for conductor condnuity.

7.4.5 1nsulation Resistance

All new conductors will be tested for an illsulation resistance value of l IIlegott or

greater,widl respect to the nearest grounded metal.

7.4.6 Power Cables

Conduct tests of 5 kV and higher voltage power cables as follows:

A.  Cable manufacturer will的 rnish certifled test reports per AEIC CS 5,CS 6 and UL

1072,for all tests perfonmed.

B. The completed cable will be testtd for Corona Discharge and will comply with the

AEIC requrements.

C.  High voltage DC rleld testing before and after illsta1latlon usittg test voltage(s)aS

recoIImended by AEIC S-68-516,CS 5 and CS 6.
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7.4.7 1solation Resistance

The grounding subsystems isolation resistance will be tested for l llllegol田l isolation

between each other.

7.4.8 Electric Power Characteristics

To ensure compliance with 6.6。7,the A―E will take required lneasureIIlents of sll●―

avallable power and submit a fommal report for review and approval.

7.4.9 Phase Rotation

Phase rotation will be per NEMA.All panels,3-phase outlets,3-phase equttIIlent,

motors,etc.will be tested for coFeCt rOtation.

7.4.10 Alarm Systems

All alarln systems will be tested for each ala■ェェi condition.

7.4.1l Controls and lnterlocks

All controls and interlock circuits will be tested for proper and safe perfoHmance.

7.4.12 Motor lnsulation

Motor illsulation resistance will be lneasured before energlzmg per IEEE Standard 43.

7.4.13 11luttlination

Lighting and illumination compliance with 6.6.5,will be detem岡随d by fleld

lneasureIIlent,

7.5 Architecttral

7.5。l Painting

All shop and fleld painting will be illspected and approved by a Natlollal Association of

Corrosion EngllleersいACD certifled iIIspector.
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8. Abbreviations

A

AABC

AASHTO

ABS

A/C

ACCA

Ach/hr

ACI

ADA

ADC

A―E

AECS

AEIC

AFBMA

AFF

AISC

AMCA

AMP

ANSI

ARI

ASCE

ASHRAE

ASME

ASPE

ASSE

ASTM

AWG

AWS

AWWA

BHMA
Oc

CACI

CCR

CECER― EM

CFC

c血

CFR

CGA

Ch

CISCA

Ampere

A s s o c i a t e d  A i r  B a l a n c i n g  C o u n c i l

Amerttan Association of State Highway and Trallsportation Officials

Acrylonitrite―Butadiene― Styrene

Air Cond北 loning

Att Conditioning Contractors of America

Air Changes per hour

American Concrete lnstimte

Americalls widh Disabilities Act

A i r  D i t t u s e r  c o u n c i l

Architect―Engineer

Automated Entry Control System

Association of Edison lllummating compades

ANS1/Fan Bearmg Manufacttrers Association

Above Finished Floors

American IIIstitute of Steel Construction

Air Moving and Conditioning Association

Ampere

American National Standards IIlstimte

A士―Conditiomttg and Refrigeration IIlstittte

American Societt of CiVll Engineers

American Society of Heating,Re般 埴erating and A士―Cond並 lo哩

E n g t t e r s

American Soc拒 け of Melhanical Engineers

American Socttty of Plumbing Engineers

American Society of Structural Engineers

Americtt Society of Testing Materials

American Wire Gauge

Amerttan Weld Society

Americtt Water Works Association

Bullders Hardware Manufacttrers Association

Degrees Centigrade

Compressed Air and Gas lnstimte

Clo仇iltt Change Room

Corps of Engineers Civil Engineertt Regulation― E襲知拒er唯

Maintenance

cmoronuOrOcarbon

Cubic feet per― ute

Code of Federal Regulatiolls

Compressed Gas Association

Chapter

Cellings and lnterior Systems Collstmction Association
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CIIl

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

f c

FCC

FDC

FED― STD

FEMA

FIP

FMEC
°
Fdb

фm

ft

FTM
°
Fwb

g

GFE

GHe

GHz

GN2

g p m

gr/1bda

Parsons-lLIC10＼進
ct lヽigo sヽyscntrldヽccd 9ヽ50213.doc

Centimeters

Crane Manufacturers Association of America

Color Rendering lndex

Communication System

Cooling Tower IIlstimte

Decibel

Direct Current

Direct Dttital COntrol

Direct Digital Control Panel

Dead Load

Dloctylphalate

Seislttc Load

Envttommental AssessIIlent

Electrical Equipment Room

Earth Electrode Subsystem

Electromagnetic Compatibill呼

Energy Mallagelnent Control System

ElectroHlagnetlc lnterference

Elec仕拒 Metall地 Tub地

Etttlene Propylene Rubber

●quおment storage Room
Electronic Security System

Eng士●ering Technical Letter

Exceptiolls

Degrees Fahrenhe並

Footcandles

Federal CoIIIInlllllcations CoIImsslon

FacllⅢ Design Criteria
Federal Standard

Federal Emergency ManageIIlent Agency

Field lnterface Panels

Factory Mumal Engineering Corporation

Degrees Fahrenheit―dry bulb

Fect per Minute

Foot

Federal Tes↓Manual

Degrees Fttrenheit―wet bulb

Gravity Collstant(EarthJ
Goverrllnent Furnished EquttIIlent
Gaseolls Helium

Gigahertz

Gaseous Ni竹ogen

Gallons per Minute

Grams per Pound Dry Air

Desttn Cα ngurat10■ Control Doculnent

Drai― ―-13 Febmary,1995Page 78 of 81



HEPA

Hg

h r

HVAC

Hz

ICEA

ICBO

IEEE

IES

IES

i n

ISA

KIIz

血

kV

郎 A

L L

LPS

M d l

MER

mg/ft3

1 1 m

M P H

NACE

NACSEM

NACSIM

NAPHCC

NEBB

NEC

NEMA

NESC

NFC

NFPA

NIBS

NIC

NIOSH

NIST

NLSC

NPC

O&M

OSHA

OSR

ppm

ppmv

High Efficttncy Patticulate Air

Mercury

Hollrs

Hcating,Vendlation and Air Condition□ 唱
Hertz

lnsulated Cable Engineering Association

lnternational Conference of Bullding Ofrlcials

IIlstimte of Electrical and Electronics Engineers

llluminating Engttering Society

lnstittte of Envirollmental Science

lnches

IIlstmIIlent Society of Amertta

Kllo―hertz

KiloIIleters

Kllo―volt

Kllo―volt―Ampere

Live Load

Low Pressure Sodium

Model

Mechanical Equttlnent Room

Mllligraln per cubic foot

Millimeter

Mlles per】Iour

Natiollal Association of Corrosion Engineers

National COMSEC/EMSEC Infomation Memorandum

National COMSEC Infomtion MeIIlorandum

National Association of Pluttbing,Heating and Cooling Contractors

Natiollal Envirollmental Balance Bureau

Natiollal Electrical Code

Natiollal Electrical Manufacmrers Association

Natiollal Electical Safety Code

Natiollal Fire Code

Natiollal Fire Protecdon Association

Natiollal IIlstimte Of Bullding Sciences

Not in Conttact

National lnstimtt fOr occupational Safeけand Health

Natiollal lnsdmJe Of standards and Technology

National Life Safety Code

National Plumbing Code

Operations and Maintenance

O c c u p a t i o r l a l  S a f e t y  a n d  H e a l t h  A c t

Operations Support Room

Parts per milllon

Parts per lnllllon by volume
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psf

psl

pslg
FVC

RF

RFI

RPIE

SBC

SBCCI

SCFM

Sf

SJI

SMACNA

SSC

SSPC

STC

TAB

TBD

TBR

THD

UBC

UFC

UL

UMC

UPC

UPS

V

VAC

VOC

Vol

WL

W . C .

w . g .

Pounds per Square Foot

Pounds per Square ln●h

Pounds per Square lnch Gage

Polyvinyl Chloride

Radio Frequency

Radlo Frequency lnterference

Real Property lnstalled EquipIIlent

Standard BulldiEtt COde

Southeml Bullding Code COngress lnternational

Standard Cubic Feet per Mttu俺

Square Feet

Steel Joist IIlstitute

Sheet Metal Air Conditioning National Association

Systems Security Contractor

Steel Structures Painting Council

Sollnd Translmisslon Class

TeStiEtt and Balance

To Be Deteiェェェiコed

To Be Revlsed

Total Ha■ェェェonic Distortion

Uttfom BulldⅢ 噌 Code

UnifoェェェェFire Code

Undettvriters Laboratory

U血 foェJI Mechanical Code

U面 fom Plumbing Code

U胡 ntermptttle Power System/Supply

Volts

Volts Alternating CuHent

Volatile Orgadc Compounds

VoluIIle

Wtt Load

Water Column

Water Gauge
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Appendix A

Facility PrograHling Sheets
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Facility PrograHm
Generar

,WA

Station_LVEA

Vacuurn Equipment Arca

lascr vacuum equipment

Roonl,Cleaning/1nspcction Area

room

room,Expcrimcntal&Testing

1 ) S u r f a c e s  s e a m l e s s & s m o o t h ; 2 ) a o o r i n g  r e s l l l e n t & i m p a c t  r e s i s t a n t

)Cranes prOvided for equipment rcmoval&replacement

1 ) a C C C S S i b i l i t y  t o  e q u i p m e n t & e m e r g e n c y  e x ■s

S i t e :

Building:

Space′Area Number:

ArearSpace Name:

Space Function:

Finish F!oor Level:

Direct:

indi『●ct:

Special

RequBrements:

Remarks:

禅Occupants:

Approx SF:

Cetling Height:

Fire SupressBon:

Fire Detection:

Humidi守 :

Temperature:

Ctean:

Requ,remenお

SPacttθcc?初 ヮ

Eとcc″た就′睦 cttα″たα′

図

図

‐es

00,00

AttacenCies

断gmng Le山 50角

十/‐5

72

Site:

Building:

Requirements

SPπ夕りccη切ヮ

SpacerArea Number: L101

ArearSpace Name:

Space Function:

Finish Floor Level:

Direct:

indirect:

Special

RequBrements:

Remarks:

‖ities Equipment Room

IIVAC&electrical equlpment for

Ⅶ A

VEA

inistration/shop Facllity

諄Occupants:

Approx SF:

Ceiling Height:

Fire Supression:

Fire Detection:

Humidity:

Temperature:

Ciean:

Lighting LeveL

‐es

EJ夕c″たαtrttc乃″″たα′

□

図

General

W A

Station‐LVEA

00.00

AttacenCies

solated from LVEA for soundも しvibration

Fc

Parsoms―L180牲 Page l of 19 2713/95



S i t e :

Building:

Facility Program
General

ford,WA

Station‐Ops Support Blg
球Occupants:

Approx SF:

Ceiling Height:

Fire Supress,on:

Fire Detection:

Humidi守 :

Temperature:

Ctean:

Lighting Level:

Requlrements

SP何 冴Occη 解 ヮ

1

Space′Area Number:  0101

ArearSpace Name:

Space Function:

Finish Floor Level:

Direct:

indirecti

Special

Requ8rements:

Remarks:

|    |

AttacenCies

‐Rcception

e n t r a n c c  t o  f a c i l i t y  f o r  c m p l o y e e s &

room,offlccs,employee 10cker

r o o m , & t o l l c t  r o o m s

trol roonl,changc/smock roonl,

ler rooms,

8'‐0"

E'cc″た乱!瞳 cttα″た冴

図

図

72dcg

‐100fc

1)Entrancc&rcccption areas to accommodatc large groups;2)to be pleasant&open,3)accommOdate

isplays&aFmounccments;4)seating area for small group既5)pleaSant attnoshere for both reccptionist&

visitors,6)clcar ViCW ofen廿 加 Ce frOm cithcr desk or bui比 ―in counter

S i t e :

Building:

SpacerArea Number:

ArearSpace Name:

Space Function:

Finish F:oorとevel:

Direct:

indi『ect:

Speciat

Requirements:

Remarks:

General

Hanford,WA

Station‐Ops Support Blg

Managers Offlce

lce for site managcr

Lobby/reception,control的 Om,Staffofflces

rooms,clcallroo■1,shops,toilets

辞Occupants:

Approx SF:

Ceiting Height:

Fi『e Supress日On:

Fire Detection:

Humidity:

Temperature:

Ctean:

Lighting LeveL

Requirements

助何JOCC?α ″げ

1

ELcc″たαZ脇協力αれ,cα′

図

図

)

72deg

)

81-0"

0000

AttacenCies

1)prOVidC dcsk&chair,crcdcnzら latcral flle cabinet,bookcasc,tackboard/chalkboard,smali confcrcncc

table 2比chairs; 2)include telephone芝比PC conncction

100fc

Parsoms―Li80牲 Page 2 of 19



Facility Progralm
General

,WA

Station‐Ops Support Blg

Space′Area Number:  0103

Area′Space Name:

Space Function:

Finish Floor Level:

Direct:

indirect:

Special

Requirements:

Rernarks:

room

area for staff

visitors

s i t c  m a n a g e r s  o f f l c e , s t a f f

ollets,lunch/brcakroom

1)diSplay capabilities for mutli‐mcdia presentations&tele‐video conferencing;2)variable ligthing control

3)include telephoneなとPC conncctions

1)COnfCrcncc scating for staff of 10‐15,2)confercncc scating for visitors&staffof20

3)presentation scating for tour groups of40,4)providC Capabilidics/acccss to rcfrcshments

Requlrements

助aC夕OCCη切り

ガアタc″たαよ逮 cttαれたα′

図

図

72dcg

100fc‐vaiable

Site:

Building:

00.00

AttacenCies

辞Occupants:

Approx SF:

Ceiling Height:

Fire Supresslon:

Fire Detection:

Humidity:

Temperature:

Ctean:

Lighting Level:

10'‐0"

S i t e :

Building:

SpacerArea Number:

ArearSpace Name:

Space Function:

Finish Fioor LeveL

Direct:

indirect:

Special

Requirements:

R e m a r k s :

General

Hanford,WA

Station‐Ops Support Blg

ofFlces

scientiflc staff(3),visiting scientists

intems

roo■1,computer roo■ 1,Lヽ■]A,

,&cxpcri arcas

Lobby,tollcts&lunch/brcakroom

Requlrements

助何9イθCCηα″ヮ

辞Occupants:  12

Approx SF:

Ceiling Height:

Fire Supression:

Fire Detection:

Humidi守 :

Temperature:

Clean:

8'‐0"

E'cc″た武!醜 cttα″た冴

図

図

72deg

日 ghttng LeveL師 角

~~十 一 ~~司

唖
AttacenCies

1)的mittre includcs dcsk,chair,bookcasc,laterai nlc pCr occup価42)tack/Chalkboard per ofrlcc

)inCludc tclephone』しPC connection

1)OffICCS SiZCd to accommodatc 4 pcoplc cach

Parsans―L188牲 Page 3 of 19 2′13′95



Facility Progra】阻
General

WA

Station‐Ops Support Blg

SpacerArea Number:  olo5

ArearSpace Name:

Space Function:

Finish F!oor Level:

indirect:

Special

Requirementsi

Remarks:

Room

acqutsitlonど比monitoring equipment

LVEA,rcmote

LVEA,change/smook room,computcr

room,UPS room

managcr,oBほ ces,experimcntal

&testintt areas,lunch/breakroom

1)Acccss n00r for cable mallagcment 2)CCTV mOn■Ors

3)EMCS forcl血 atc contro比4)doublC d00r widc acccss

5)dcsktOp workstations

1)ObServation window to LVEA&to changc/smock ttom

possiblc altemate location on 2nd level for bcttcr dircct obsettation

Requ:rements

助何9イOCCη御ヮ

E″夕c″た成′陀 cttα″た冴

図

図

)

72dcg

Site:

Building:

00.00

AttacenCies

諄Occupants:

Approx SF:

Ceiling Height:

Fire Supression:

Fire Detection:

Humidity:

Temperature:

Clean:

Lighting Level:

10'‐0"

S i t e :

Building:

General

W A

Stttion‐Ops Support Blg
諄Occupants:

AppFOX SF:

Ceiling Height:

Fire Supression:

Fi『●Detection:

Humidity:

Temperature:

Ciean:

Lighting Level:

Requirements

助″げOCC解例ヮ

120

8'‐0"

Eたc″たαう句たcttαれたα′

図

図

)

72dcg

5‐100fc

SpacerArea Numbe, 0106

ArearSpace Name:

Space Function:

Finish Floor Level:

indirect:

special

Requlrements:

Remarks:

/Smock Room

arca entry to LVEA

00.00

AttacenCies

Lヽ■]A,control room

rooms,experilnental&tcsting

toilcts,luncmrcakr。 。m

1)C10thes racks for smocks,ncw booty dispensers,halnpers for solld booties&smocks

benchcs for drcsslng;

Pa附oms―Li80牲 Page 4 of 19



Facility Program
General

W A

Station―Ops Support Blg

Spac●′Area Number:  0107

Area′Space Name:

Space Function:

Finish Floor LeveL

indirect:

Special

RequBrements:

Remarks:

Room

acquisition,contains computcrs,

&processors.tape storage‐ short

AttacenCtes

roo■1,computer archivcs,ofrlces,

llPS room

Receiving』ι shipping,Inanageら

1)Access floor systcm;2)ObserVation window tt Control Room

3)Fircprooftape storagc

1)PrOVide work desk/rcfcrcncc arca

S i t e :

Building:

Requirements

SPac冴 後 cη 初 ヮ

Eicc″た武1醜 c力切所を冴

□

図

72deg

諄Occupants:

Approx SF:

Ceiling Height:

Fi『e Supress8on:

Fire Detection:

Humidity:

Temperature:

Clean:

Lighting Level:

8'-0"

S i t e :

Building:

SpacerArea Number:

ArearSpace Name:

Space Function:

Finish Floor Levet:

indi『ect:

Speciat

Requttrements:

Rernarks:

General

Hanford,WA

Station-Ops Support Blg

F O m p u t C r A r c h市c s      l

storagc‐ 10ng tcm

AttacenCies

roonl,computer archivcs,o3位 ces;

iving!比shipping,managcr

辞Occupants:

Approx SF:

Ceiling Height:

Fi『e Supression:

Fire Detection:

Humidity:

Temperature:

Ctean:

Lighting LeveL

Requ‖rements

SP釘 9イθccη 御 ヮ

8'‐0"

Eicc″たαL!陥 乃α″たα′

□

図

)

72deg

)

1)Access noor systcm

Fircprooftapc storage

1)PrOVidC Work dcsk/reference area

Parsons―L180＼ミニ Page 5 of 19



S i t e :

Bu‖ding:

SpacerArea Number:

ArearSpace Name:

Space Function:

Facility Program
General

W A

Station‐Ops Support Blg

imental Equipment Area

acquis北lonど比monitoring equipmcnt

LVEA,

AttacenCies

room,tcsting arca9

ollcts&luncl胡 breakroom,LVEA,cieaning

clcallr00m,shOps,inspecti

1)ObServation windows

iaboratory workbCnches

辞Occupants:

Approx SF:

Ceiting Height:

Fire Supression:

Fi『●Detection:

Humidity:

Temperature:

Clean:

Requlrements

SPacプ Occη 餌 ヮ

1600

12'‐OⅢ

価 sh日 o研 Le蹴
囀

Direct:

indi『ect:

Speciar

Requttrements:

Rerllarksi

Eicc″を成rttcttα″た冴

図

図

)

72dcg

日gt t n g  L e v e L的 晩

S i t e :

Building:

General

W A

Station‐Ops Support Blg

r c t t n g A r c a      l
ng of cOmponents priOr tO installation

chalnbers芝比interferomctcrs

AttacenCies

cquipmcnt arcら shops,

area loading dock

Requirements

砕何9イθCCη御ヮ

3

E,cc″た式,並 cttα″たが

図

図

72deg

)

100fc

SpacerArea Number 0110

ArearSpace Name:

Space Function:

Finish F!ocr Level:

Dir●ct:

indi『●ct:

Speciat

Requirementts:

Rernarks:

辞Occupants:

Approx SF:

Ceiting Height:

Fire SupressBon:

Fi『●Detection:

Humidity:

Temperature:

Ctean:

Lighting Levet:

1)VaCuum system;2)compressed air

clean afr syttcm;4)mOnorail&cran阜5)exhautt hCat from bakcout cquipmcnt

1200

10'‐0'

ollcts&lunch/brcakroom,LVEA,

Parsans-1188牲 Page 6 of 19



Site:

Building:

Facility Program
General

W A

Station‐Ops Support Blg

ics Shop

&calibration of vacuum instrumcnts,

interFerometers,

AttacenCies

shop,Experirnental cquipmcnt

onどとcleaning area receivin

Vこ其,offlces,lounge/breakroom,tollcts,

dock

Requlrements

助何9イOCCηα″ヮ

Eアタc″たαttИ7cttα刀たα′

図

図

72deg

100fc

Space′Area Number:  0111

ArearSpace Name:

Space Function:

Finish F!ocr Lever:

辞Occupants:

Approx SF:

Ceiting Height:

Fi『e Supresslon:

Fire Detection:

Humidity:

Temperature:

Ciean:

Lighting Lever:

indi『ect:

Special

Requlrements:

Remarks:

10'‐0"

Y)

S i t e :

Building:

General

Station‐Ops Support Blg

Requirements

拗 θしご吃βα″ワ

Eicc″た0こプ陀 cha門:cα:

図

図

72deg

)

100fc

AttacenCies

醜 ,offlces,loungc/brcakroom,tollets,
dock,

辞Occupants:

Approx SF:

Ceiling Height:

Fi『e SupressBon:

Fire Detection:

Humidity:

Temperature:

Ctean:

Lighting Level:

W A

Space′Area Number:  ol12

ArearSpace Name:

Space Function:

揃 sh日 oor  L e v e■ 0は00

indi『●ct:

Speciat

Requirements:

Remarks:

ical Shop

& m o d i n c a t i O n  o f

8しchamber

1)MaChining/mllling equipmcnt,2)Welding equipment

)Tank ttOrage&manifold

1)What typc of wclding rcq'd

provide exhaust fbr、velding

1200

10'‐0"

cqulpment arcら clcctrical

Parsans―L180牲 Page 7 of 19 2′13/95



Facility Program
General

W A

Station,Ops Support Blg

SpacerArea Number:  0113

ArearSpace Name:

Space Function:

Finish Floor Level:

Direct:

indirect:

Special

Requ:『●ments:

Remarks:

Area

ofne、v parts ttt cquipment,

& ofpackintt material

ving!比 shipping,cleaning arca

lcsting areらactve

LVEA,shops,long terln stOragc

1)VaCuum system

S i t e :

Building: 掛Occupants:

Approx SF:

Ceiting Height:

Fire SupressBon:

Fire Detection:

Humidity:

Temperature:

Ciean:

Lighting Level:

Requiremenほ

助何9イθCCη御ヮ

ELccrr燈乱,地 cttα門たα′

図

図
00.00

A d i a c e n C i e s

12',0"

S i t e :

Buildingi

Requlrements

助πttOCCη例ヮ

EIcc″たαt,進cttα″たα′

図

図

)

)

Space′Area Number:  0114

ArearSpace Name:

Space Function:

Finish Floor Level:

Direct:

indirect:

Speciat

RequBrements:

Remarks:

C 陀価 h g  A r e a

area for cOmponents schcdulcd for

VEA宜 om cithcr cleallroo■l or inspection

LVEA,cleanroom,inspection areれ

』ι shipping,testing area

諄Occupants:

Approx SF:

Ceiling Height:

Fire Supression:

Fire Detection:

Humidi守 :

Temperature:

Clean:

Lighting Levet:

General

W A

Station‐Ops Support Blg

00.00

AttacenCies

500

121‐OⅢ

1)VaCuum system
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Facility Program
General

anford,WA

Station‐Ops Support Blg

Space′Area Number:  ol15

ArearSpace Name:

Space Function:

Finish F!oor LeveL

Direct:

indirect:

Special

Requttrements:

Remarks:

irlock/anteroom

lon space into cleanroo■l for

8ι pcrsonnel

AttacenCies

clcanl■g areらLVEA

lon arca rcceiving&shippin3

area

1)Large opcning fOr passagc oflaser assemblics&chalnber弱 2)ChangC arca for clcanroom

)COnSideration of air showcr(?)at Cleaning Area ently

S i t e :

Building:

Requ[rements

SPttc′Occη α″ヮ

ことcc″たα初%売 乃翻所を冴

図

図

72deg

梓Occupants:

Approx SF:

Cet!ing Height:

Fire Supress日On:

Fl『●Detection:

Humidiけ:

Temperature:

Ciean:

Lighting Level:

100

10'‐0'

Y)

1000

Site:

Building:

Space′ Area Number:

Area′Space Name:

Space Function:

Finish Fioo『 Level:

Direct:

indirect:

Special

RequBrements:

Rernarks:

General

W A

Station―Ops Support BIg

lcanroom

ork arca lbr rcp成L cleaning 2財calibrating

chalnbers,ど比

Airlock/anteroom,cleaning arett LⅦ A

arcらreceivingど比shipping,

arca

Temperature: 暦8‐72dcg

1000 class

Requlrements

シ何冴θCC?切ヮ

E'ccttic餅随 βttα″た冴

図

図

100fc

辞Occupants:

Approx SF:

Ceiling Height:

Fire SupressBon:

Fire Detection:

Humidity:

Ctean:

Lighting Level:

500

10'-0"

00.00

AttacenCies

1)lalninar flow work bcnchcs at Clぉs100,2)special utilities(TBD)

surfaces sealnlessど比smooth

Pa附oms-1180牲 Page 9 of 19



Facility Progral皿
General

WA

Station‐Ops Support Blg

SpacerArea Number 0117

Area′Space Name:

Space Function:

Finish Floor Level:

Direct:

indi『●ct:

Special

Requttrements:

Rernarks:

ivc Storagc

storage for lascrs,intcrfcmmctcrs,&

AttacenCies

Inspection areaj receivingど比shipping,

areら area

Loading dock,clcanroo■ 1,long‐tem storage

辞Occupants:

Approx SF:

Ceiling Height:

Fire Supression:

Fire DetectioR:

Humidiけ:

Temperature:

Ctean:

Lighting Level:

Requ:rements

彰任プ銃Cηa″ヮ

Eicc″たαt,並cttα湾たα′

図

図

ヒ8-72dc,

)

S i t e :

Buitdingi

500

10'‐0''

S i t e :

Building:

General

ford,WA

Station‐Ops Support Blg

Requirements

SPπ グ々党 cη 御 ヮ

辞Occupants:  0

SpacerArea Numberi  0118

ArearSpace Name:

Space Function:

Finish Floor Level:

Direct:

indi『●ct:

Special

RequBrements:

R e m a r k s :

囀
AttacenCies

storage for shops,LⅦ A

Inspcction arcらreceiving&shipping,

arCa CICaning area,active

dock

Approx SF:

Ceiling Heighti

Fire Supression:

Fi『●Detection:

Humidiけ :

Temperature:

Ctean:

Lighting Level:

Eicc″たαク助危cttα″たが

図

図

72deg

10'‐0"

Fc

Parso■s―l180牲 Page 10 of 19



Site:

Building:

Facility Program
General

Hanford,WA

Statlon‐Ops Support Blg

ving!比 Shipping

ofpacking inatcrial!比packaging

辞Occupants:

Approx SF:

Ceiling Height:

Fire Supression:

Fire Detectioni

Humidity:

Temperature:

Ctean:

Lighting Level:

Requirements

砕πヴOCCη切ヮ

Eicc″たαうれをcttα閉たα′

図

図

SpacerArea Number ol19

Area′Space Name:

Space Function:

Finish F:oor Level:

Direct:

indi『●ct:

Special

RequBrements:

Remarks:

囀

AttacenCies

12・‐0"

W ASttD:

Building:

SpacerArea Number:

Area′Space Name:

Space Functioni

Finish Floor Levet:

Directi

indirect:

Special

Requ:『●ments:

Remarks:

General

Station‐Ops Support Blg

Loading dock

8,rcceiving ofparts 2比supplies,

ofpacking material

Rcccivingど比shipping,long tem storage,

ical equipmcnt room

囀

AttacenCies

球Occupants:

Approx SF:

Ceiling Height:

Fire Supress日Oni

Fire Detec宙on:

Humidity:

Temperature:

Clean:

Requirements

砕何9イθCCη例ヮ

Eic初乾崩rMe筋 御湖

図

図

l N )

)

20fc

1)dOCk levelcrs&bumpcrs;2)weather protection

3)forkli■Opcration;4)monorall w/crane

ParSORS―L180＼ミニ Page ll of 19



Site:

Building:

Facility Prograln
General

W A

Station‐Ops Support Blg

ical Equipmcnt Room

孝Occupants:

Approx SF:

Ceiling Height:

Fire Supresslon:

Fire Detection:

Humidi守 :

Temperature:

Ctean:

Lighting LeveL

Requirements

SPπ 9イOccη ttc/

どアタc″た拭1逸 cあ″航caI

図

図

SpacerArea Number:  0121

ArearSpace Name:

Space Function:

Finish F!oor Levet:

Direct:

indirect:

Special

Requirements:

Remarks:

中

AttacenCies

General

SpacerAtta Number噂

Area′Space Name:

Space Function:

Finish F!ocr Level:

Direct:

indirect:

Speciat

Requirementts:

Rernarks:

S i t e :

Building:

ford,WA

Station‐Ops Support Blg

Equtpment Room

口
AttacenCies

諄Occupants:

Approx SF:

Ceiling Height:

Fire Supressaon:

Fire Detection:

Humidity:

Temperature:

Ctean:

Lighting Lever:

Requirements

シ何9イOCCη切ヮ

Eicc″たαげ陀 cttα″たα′

回

図

ParSOEBS―Li80牲 Page 12 of 19



Site:

Building:

Facility Prograln
General

Hanford,WA

Station-Ops Suppo■ Blg

elephone Equipmcnt RoOm

諄Occupants:

Approx SF:

Ceiling Height:

Fire Supression:

Fi『●Detection:

Humidi守 :

Temperature:

Clean:

Lighting Level:

RequBremenほ

ウ何9イθCCη餌ヮ

Eicc″たαtFttcttα″たα′

□

図

SpacerAreaNumber  p123  可

ArearSpace Name:

Space Function:

Finish Fioor Level:

Direct:

indirect:

Special

Requ口 rements:

Rernarks:

口
AttacenCies

General

Station‐Ops Support Blg

PS/Battery Room

口
AttacenCies

Requlrements

砕何げOCC?御 ヮS i t e :

Butiding:

Space′Area Number:  o124

Area′Space Name:

Space Function:

Finish Floor Level:

Direct:

indirect:

Special

RequBrements:

R e m a r k s :

辞Occupants:

Approx SF:

Ceiling Height:

Fire Supression:

Fire Detection:

Humidity:

Temperature:

Lighting L●vel:

|

E'cc″た抗rttcttαれた冴

回

図

口 eaR
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S i t e :

Building:

SpacerArea Number:

Area′Space Name:

Space Function:

Finish Floor Level:

Direct

indi『ect:

Special

Requarements:

Rernarks:

Facility Program
General

Station-Ops Support Blg

itor's Room

球Occupants:

Approx SF:

Ceiting Height:

Fire Supress,on:

F:re Detection:

Humidi守 :

Temperature:

Clean:

Lighting Level:

Requlrements

SPπ 冴後 c?秘 ヮ

』万釘″たa物 ご力α″nd

□

図|    |
A d i a c e n C t e s

〕WA

S i t e :

Building:

General

|
id‐statlo■/End‐ station

Requtrements

SP何 夢Occ?物 ヮ

球Occupantsi

SpacerAtta Number噂

ArearSpace Name:

Space Functioni

Finish Fioor Levet:

Direct:

indirect:

Special

Requirements:

Rernarksi

acuum Equipment Arca

Approx SF:

Ceiling He,9ht:

Fire SupressBon:

Fi『●Detection:

Humidity:

Temperature:

Ctean:

Elec″燈拭1醜 cttα″たα′

□

□| "
AttacenCies

Parsons―l180(ミニ Page 14 of 19



Site:

Building:

Facility Program
General

Ford,WA

Mid‐station/End‐ station

g Arca

辞Occupants:

Approx SF:

Ceiling Height:

Fire Supression:

Fi『●Detection:

Humidity:

Temperature:

Ctean:

Lighting Level:

Requirements

助何9イOCCク272ヮ

ELcc″たα″挽をご乃α″たα′

□

□

SpacerArea Number「102    1
Area′Space Name:

Space Function:

Finish Fioor Level:

Direct:

indi『●ct:

Speciat

Requtrements:

Rernarks:

巾

AttacenCies

WASite:

Bullding:

General

ion/End‐ station
群Occupank革

Approx SF:

CeHing Height:

Fire SupressBon:

Fire Detection:

Humidity:

Temperature:

Ciean:

Lighting Leve!:

Requirements

助何9イθCC解切C/

Eルc″た武!醜 cttα″た冴

□

回

SpacerArea Numb,H S103

ArearSpace Name:

Space Function:

Finish Floor Level:

Direct:

indi『ect:

Room

口
AdiacenCies

Parsons―ユ180牲 Page 15 of 19



Facility Progral阻
Cene陥 1

,WA

‐station/End‐ statlon

Equipmcnt Area

同nt t h日 o o r  L e v e l :  |       |

AdiacenCies

Direct:

indi『●ct:

Special

Requ口rements:

Remarks:

S i t e :

Buildingi 挙Occupantts:

Approx SF:

Ceiいng Height:

Fire SupressBon:

Fi『●Detection:

Humidity:

Temperature:

Ctean:

Lighting LeveL

Requirements

助何9イOCCηα″ヮ

E'cc″た配rttcttα″たα′

□

□

SpacerArea Number S104

ArearSpace Name:

Space Function:

S i t e :

Building:

General

Hanford,WA

Midttstation/End― statlon
学Occupants:

Approx SF:

cening Height:

Fire Supression:

Fire Detection:

Humidity:

TemperatuR〕 :

Lighting Level:

Requirements

助何9イθCC?切 ヮ

ELcc″た武1進 cttαれた冴

回

□

SpacerArea Number:  S105

Area′Space Name:

Space Function:

Finish Floor Level:

AttacenCies

Direct:

indi『ect:

Special

Requirements:

Remarks:

[nspcction Arca

|    |
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Facility Program
General

Hanford,WA

lon/End‐ station

田nにh日 。or L e v e t  l     l

AttacenCies

Direct:

indirect:

Special

RequBrements:

Remarks:

S i t e :

Building: 辞Occupants:

Approx SFミ

Ceiling Heighti

Fire Supress:on:

Fire Detection:

Humidity:

Temperature:

Clean:

Requlrements

助何冴OCC?α″げ

Eとcc″た式rttc乃例所を冴

□

□

Space′Area Number:  slo6

ArearSpace Name:

Space Function:

町gttng Lev』:          ,

S i t e :

Building:

General

Hanford,WA

M i d ‐s t a t i o n / E n d ―立航l o n

ork Arca

|    |
AttacenCies

球Occupantsi

Approx SFi

Ceiling Height:

Fire Supress日Oni

Fire Detection:

Humidity:

Temperaturet

Clean:

Requlrements

SP何げOcc?餌 ヮ

E'cc″た抗′醜 cttα″たα′

□

□

Space′Area Numberi  S107

ArearSpace Name:

Space Function:

Finish Floor Leve::

Direct:

indirect:

Special

RequBrements:

Rernarks:
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Facility Program
General

ford,WA

/End‐ station

iving!比 Shipping Area

S i t e :

Building:
卒Occupants:

Approx SF:

Ceiling Height:

Fire Supress80n:

Fi『●Detection:

Humidity:

Temperature:

Clean:

Lighting Level:

Requirements

SP何 9イθccηα閉ヮ

EIcc″たれ 乃α門た冴

回

□

SpacerArea Number:  S108

Area′Space Name:

Space Function:

Finish Floor Level:

Direct:

indirect:

Speciat

Requ8rementsi

Remarks:

|    |
Adjacencies

S i t e :

Building:

General

Hanford,WA

Mid‐station/End,station

U t i l i t y  R o o m

|    |
AttacenCies

辞Occupants:

Approx SF:

Ceiling Height:

Fi『e Supress80n:

Fire Detection:

Humidi守 :

Temperature:

Clean:

Lighting Level:

Requ]rements

助何eFOccη餌ヮ

物 ″た擁 乃α門た冴

□

回

SpacerArea Numberi  S109

ArearSpace Name:

Space Function:

Finish Floor Level:

Direct:

indirect:

Special

RequBrements:

R e m a r k s :
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S i t e :

Building:

Facility Program
General

WA

id‐station/End‐ station

lollets

諄Occupants:

Approx sF:

Ceiting Heigh位

Fi『●Supression:

Fire Detection:

Humidi守 :

TemperatuR3:

Ciean:

Lighting Level:

Requtrements

助aCプOCCηIゅ

Eicc″たa■′Mec力α″たα′

□

□

Space′Area Number:  Sllo

Area′SPace Name:

SpOce Functioni

Finish Floor Leveti

Direct:

indirect:

Special

Requtrements:

Remarks:

Adjacencies

Site:

Building:

General

Hanford,WA

Id‐station/End‐ station

s Room

L _   |
AttacenCies

辞Occupants:

Approx SF:

Cetiing Heighti

Fire Supression:

Fire Detection:

Humidity:

Temperature:

Clean:

Lighting Level:

Requirements

助何9イθCCη御ヮ

Eiccrrたαよ逮 c力α々 たα′

□

□

Space′Area Numberi  Slll

ArearSpace Name:

Space Function:

Finish Floor Level:

Direct:

indirect:

Special

Requirements:

Remarks:
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