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1.0 SCOPE

This procedure covers the activiries associated with the Biower/Dryer/Filtration System(BDF)
located at the stationary beginning of the construction of the beam tube modules. The use of
the BDF system is to provide tempered, t-iltered, dry air for the purpose of supply to men
working inside the beam tr:be. These steps and procedures are written to preclude the
contamination of hydrocarbons and other harmful products into thc beam tube.

I.1 The BDF System provides a positive air t-low of clean, dry air through the tube during
consruction acti vi ties.

Two(2) redundant units will be used. Controls shall be ananged to provide automatic
smrt-up i.ri one unit based on the condition or tailure of the first. The second unit will
provide back-up during .servicing of the first and visa versa.

The fbllowing activides are described in this procedure:
I ) Ceneral Arran_eement and Specitications tbr the BDF Units.
2) Operating procedulcs fbr the BDF Units.
3) Maintenance Procedures lbr the BDF Units.
4) Storage and Shipping of BDF Units.
5 ) Field installation of BDF units and systen.

REFERENCES

The procuremen! arnd operaLion {)l the BDF Units are based on the following references:

I ) Summary oi concepts and Ret'erence Design tor a Laser Gravitational-Wave
Observatory, CAL TECH; Feb-92.

2) Ploject Satety Manual, LICPSM.
3) Planned Approach to Cleanin-q and Cleaning Maintenance tbr LIGO Project,

LICOCP.
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l) 1500 CFM System Fan and Motor
2) Pre-Cooling Coil & DX System
3) After Cooling Coil & DX Syslem common with pre-cooler.
4) 309c Efficient Pre-Filters
-5) Outside Air Motorized Dampers
6) Ba_u Type Pre-Filter Unit
7 ) HEPA I00 Filter, rated at <0.3 Microns
8) Motorized start-up and by-pass danrpers
9) Elecffic Re-Heat Coils, SCR controlled
I 0) Fire/Smoke detectors
I I  )Control fbr Redundrnt Opclat ion
I 2) WcathcrprootTOntdo0r ConstrucLion
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The fbtlowing specitications regardin-g Beam Tube ak input tiom the BDF Unit is as
lirllows:

L. Process CFM 1500
2. Process Ext Stat ic( in. w.c.) 2.5 *

3. Reactivation Ext. Static(in. w.c.) 0.'15
4. Intake Air - Dew Point(at 29.92"hg) 100
5. Intake Air Moisture ContenL in Grains/Pounds of Dry Air 280
6. Process Exhaust Temperature in Degrees F 50
7. Process Exhaust Dew Point ln Degrees F 0

* Process Fan to be mulitable speed and adjustable to + L0" wc.
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4.0

4 . 1

FIELD INSTALLATION OF BDF SYSTEM

The BDF System shall be installed in a nanner similar to bean tube installation using
identical cleanin-s, handling and inside duct surface protection.

71 crn t/p)

t .

19 ,500  me te r -Han fo rd
1.000 meler  -  L iv ingston

8 '  Dia.  Moto l ized
Process "TEE" Gate Valve wi th  N.C.

Spring return

Motor ized Dam per  wi th
N.C.  Spr ing Return

By-Pass Damper( typ)

All ail supply rJuct shall be ihbricated tiom stainless steel and flanged for

-qasketed connection in the tleld.
All insicie duct surt'rrces shall be cleaned using steam and 1:30 solution of
Mirachem@ and de-ionized water with water rinse. Surfaces shall be protecting

by capping duct ends for transportation and installation in the field.



@
IDENTIFICATION

BDF.1

TITLE
BLOWER / DRYER / FILTRATION SYSTEM
FOR BEAM TUBE POSITIVE AIR FLOW
SPECIFICATION AND PROCEDURE

PRODUCT
LIGO BEAM TUBE I/ODULES
CALIFORNIA INSTITUTE OF TECHNOLOGY

REFERENCE NO.
930212 S H T 4 O F  7
OFFICE

RSE
REVISION

IVADE BY
SDH

CHKD BY
KHF

MADE BY
SDH

CHKD BY
WLR

DATE
11t6t93

DATE
12129/93

DATE
1 1/09/95

DATE
11/09/95

4.

5 .

3.

* * * * * * * * * * * *

VENT ALL PROCESS AIR DURING TESTING
THROUGH THE BY-PASS DAMPER

ASSURE INLET VALVES AT THE BEAM TUBE
AND BEFORE THE "TEE''

ARE CLOSED DURING TESTS.
* * * * + + + + + + + +

Test all conuols, alarms and default systems. Each BDF system is equipped
with integral relief/by-pass dampers allowing venting of stafi-up system air.
Pressure test duct after installation using solution f,:lm method(soap). Use dry
;rir or nitro-{en to pressurize tbr test. Repair all leaks and inal clean b€fore
operating system.
After Testing, purge syslem by venting through the ducl system to the closed
contlol valve(s) al thD bean tube. A by-pass damper wtll be located near the
valve tbl this purposc. A blind tlange will be llt over the damper after this
operation and sealed to prevent iuture use of this damper.
Insulate all duct using blanket type insulation and protect it from direct sunlight
and weather conditions by wrapping with suitable reflective aluminized
covering.
BDF Unit-s shall be housed in temporary metal building on temporary slab to
allow maintenance in all weather. Foundalion and building shall be removed
after beam tube installation.

1 .

OPERATION OF UNITS

The BDF Systcm shall produce the tbllowing output of air:

L Air Flow volume of 1500 CFM to be divided equally in two directions. This air
volume wi.ll provide an air tlow velocity of 60 tpm within the beam tube.
Meterin-s of air fl.rw will be perfornted usin-u gauge type m&nometers.

2. At quality shall be controlled using a HEPA 100 type filter system capable of
caprurin,e 0.3 nricron particle size wirh 99.9'/ Vo etficiency. Prelilters shall be
replaced based on increased pressure drop across t-ilters. Final HEPA filters
shall fre replaced b{scd on particle count.

6.

5.0



@
IDENTIFICATION

BDF.1

TITLE
BLOWER / DRYER / FILTRATION SYSTEM
FOR BEAM TUBE POSITIVE AIR FLOW
SPECIFICATION AND PROCEDURE

PRODUCT
LIGO BEAM TUBE MODULES
CALIFORNIA INSTITUTE OF TECHNOLOGY

REFERENCE NO.
930212 S H T S O F  7
OFFICE

RSE
REVISION

q

MADE BY
SDH

CHKD BY
KHF

MADE BY
SDH

CHKD BY
WLR

DATE
11/6/93

DATE
12/25t93

DATE
11/09/95

DATE
11/09/95

3 . Testing shall be perlbrmed for the initial HEPA fiiter installation and each time
Lhe t-llter is replaced. Testing shall be pertbrmed using a commercial grade
parricle counting meter capable of measuring 0.2 micron particles. The testing
will be performed to identity seal and/or filter leaks for particles of size 0.5
microns or Iiuger.
De-humidjller system shall be serviced to maintain a moisture content equal to
or below 50'F outlet lemperature and 0'F dew point.

The BDF Systenr shall be operated continuously during construcdon activities. The
tbllowing evenI and response shall be controlled automatically.

4 .

5.2

l )
2)

3)

4)

s )

Controls shall provide automatic unit starrup on the loss of the operating unit.
A,larms shall be provided at the BDF Uni6 and each Clean Room to wam of
system tailurc.
Controls shall shul down unils and close all dampers upon detection of smoke
or fire.
Spring control shall be provided on a.ll dampers to close upon loss of power to
thc unit.
Equip all unils with contlol voltage magnetic type contactors for motor and
c0m Dress0r oDelatlon.

6.0 MAINTENANCE OF UNITS

Maintain the BDF System per the tbllowing schedule. Keep a main@nance log with the
dates and initials of the technician pertbrming lhe work. One unit shall be kept
operatin-q while the other unit is niaintained.

+ + a* * t*)k * * * * i '  + + a+ $

WHEN UNITS ARE OPENED FOR INSPECTION AND/OR MAINTENANCE
THE UNIT SHALL BE RUN AND TESTED BY EXHAUSTING

PROCESS AIR THROUCH OUTLET BY-PASS DAMPER
BEFORE INPUT INTO THE BEAM TUBE DUCT SYSTEM

* * * * * * * *  *8 * *  i . *  +  + t :  { .
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6.1 Pre-Maintenance and Post Mainrcnance Requirements and Test
i. Betbre inspecting and/or servicing a unit isolate it from the Beam Tube Duct

Systenr by disabling the motorized damper by disconnecting the power to the
motor.

2. When repair rlr inspection involves the exposure of interior air flow surfaces, a
purge step shiill be pedormed betbre returning the unit to service.

a) Assure all work is conlplete and the unit sealed.
b) Opcn Lhe By-Pass Damper to exhaust pr()cess air betbr the unit is

started.
c) Staft unit and run of a nrinimum of I minute betbre testing.
d) Pertorm pafliculant counting test by sampling outlet air at the by-pass

vent. MoniLor the particulate flow until the reading is equal to or below
the Class 100 requirements.

e) Ckrse rhe By-Pass Danper, enable the motodzed damper to the
duct system by re-connecting the power to the motor and shut down
unit unti l  needed.

6.2 Daily Mainenance:
l) Record all gauge and inslrument readings lbr pressure and tlow.
2) Inspect and replace as necessary pre-tllters tor each unit.
3) Perfbrm particle counting test at the process "Tee" tbr particles of 0.5 microns or

. greafer. Evaluate readings and detemrine HEPA filter efficiency. Compare pafiicle
counts to Class 100 Clean Room(O.S microns/cuft) per "Clean Room and Work
Stution Recluirements, Control.l.ed Envirorurunt" [Fed. Specification 209a.].

4) Determine if tilter and/or seals are crcating leakage based on particle test results
and replace and/or reseal unit as necessary.

6.3 Weekly Mainte nance :
l) Deleted.
2) Inspect all door and panel joinls lbr si_sns of leakage. Shut down and repair as

requ ired.
3) Inspect all inl.ake screens, exhaust screens and condenser tans for dirt, debris, and

corrosi<ln. Clean and Drotect as reouired.

6.4 MonthlyMaintenance:
I ) Inspect coil fin.s and tubing clean as required.
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2) Inspect all electrical connections, contactors, and switches tbr proper operation
3) Operate all dampers to a.ssure proper operation and air leakage. Adjust. as

necessary.

7,0 STORAGE AND TRANSPORTATION

The BDF Units shall bc transportable liom one area or site to another. This is
accomplished by equipment mounted skids loaded on flatbed trailers.

o



7.1 Short term storage shall conply with all activities norcd below.

1) Lock all Doors and panels during stora-qe.
2) Seal all inlet and outlet ducts.
3) Covef all elcctrical cords and connections to protect liom the weather and outside

abuse.

7.2 Long temr stora-qe and transportation shall comply with all activities noted below.

1) Complete all acrivities noted in 7.1 prior ro long term storage or shipping.
2) Cover the unit in a weather proofing sealer or a tarp to prevent direct contact with

rain, snow anrVor sunlight.
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