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INTRODUCTION 

Item G for the Clean Air Act section of the compliance agreement 
specifies that the operation and maintenance (O&M) programs be furnished for 
air pollution control devices. Therefore, five such programs have been 
assembled and are herewith included. The programs are as follows: 

A- Plan for Dust Collectors 

B- Plan for Boiler Plant Electrostatic Precipitators 

C- Plan for Plant 6 and 9 Precipitators 

D-  Plan for Air Scrubbers 

E- Guide1 ines for Exhaust System Filtration Components 
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INTRODUCTION 

The FMPC is a large scale production facility operating in excess of 400 air 
emission sources* which have the potential to emit air pollutants to the 
atmosphere. 
systems to control particulates and gaseous emissions. 
facility are limited to quantities of listed criteria pollutants, 
radionuclides and trace amounts o f  hydrogen fluoride (HF) and kerosene fumes. 

Overview of Current Air Pollution Control Programs 

A comprehensive Air Pollution Control Program is'in effect at the FMPC to 
minimize the emission of air pollutants to the atmosphere and ensure continued 
regulatory compliance. 
pollutant discharges from plant emission points in order to reduce worker and 
public exposure and minimize associated environmental impacts due to plant 
operations. 

The FMPC uti1 izes high efficiency dust collection and scrubber 
Emissions from the 

The program's objective is to effectively reduce air 

All particulate emission points with the potential to emit radionuclides to 
the atmosphere (there are a total of 59 at the FMPC) are equipped with stack 
samplers. These samplers draw a continuous sample from a fixed point within 
the stack across a pleated filter paper at an isokinetic rate. 
papers are inspected at least once per week and changed if they show soil ing. 
If no soiling is evident, filters are changed monthly, at a minimum. Critical 
dust collector samplers are inspected twice weekly. Upon removal, all filter 
papers are analyzed to determine both particulate and radionuclide emission 
1 eve1 s. 

The filter 

Isokinetic flow rate for each sampler is based upon velocity traverse data 
obtained in the stack. 
and the sample flow rate that gives a representative sample is determined. 
The sample flow i s  adjusted using a sampler rotameter, and the calibration of 
sampler rotameters i s  checked weekly. Plant personnel check rotameter 
settings hourly to ensure that the sample flow is present. 

Twenty-two FMPC emission stacks are currently equipped with Ludlum 
breakthrough monitors. These monitors are designed to give operators an 
immediate alarm in the event of failure (breakthrough) of the filter system by 
continuously monitoring the sampler filter paper for radioactivity. All 
monitors are tied into control panel boards with audible alarms to alert 
operating personnel. The fifteen most recently installed monitors are 1 inked 
to the FMPC central alarm system which sounds in the Guardhouse Communications 
Center. A data base o f  monitor count rate records has been established to 
statistically define optimum monitor action level settings. Panel board 
alarms are checked every two weeks to assure they are functioning properly. 
Monitors are calibrated electronically and checked with a check source 
semiannually. 

Traverse data is collected from each stack annually, 

*An emission "source" is defined as each individual piece of 
equipment that generates a potential pollutant. An emission 
''point" is a stack, or other device, where emission actually 
takes place. 
emission point. 

Thus, many "sources" may be involved in a single 
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Under the provisions of DOE Order 5480.14 and the Comprehensive Environmental 
Response Compensation and Liability Act (CERLA) of 1980, the release of one 
pound o f  radionuclides above normal operating losses from a source to the 
atmosphere mandates the shutdown of  processes involved and the imp1 ementat ion 
of speci f ic response and reporting procedures. Normal operat i ng 1 osses are 
those levels established by the source operating permits. 
in compliance with these regulatory requirements. 

The Production Operations Department is responsible for operations of emission 
control equ i pment , excl us i ve of sampl i ng/moni tori ng i nstrumentat i on. Thi s 
department also has responsibility for preventative and routine maintenance. 
Operational procedures involving emission control systems are reviewed and 
approved by the Environmental Compliance Group prior to implementation. 

The FMPC operates 

REASONS FOR OPERATION AND MAINTENANCE 

This Operation and Maintenance Plan has been prepared to explain dust 
collector activities necessary to keep the units operating at peak efficiency 
and to satisfy the 90 day FFCA requirement. 

This plan addresses three types of dust collectors--Manual Shaker, Pulse Jet, 
and Blowring--and was written to be of a general nature and not specific to a 
part i cul ar col 1 ector. 

Similar type collectors may differ slightly in their operation and associated 
maintenance. Standard Operating Procedures have been prepared for each dust 
collector at the FMPC and should be consulted should specific information on 
an individual collector be sought. 

DESCRIPTION OF OPERATION AND EQUIPMENT 

Uranium and uranium contaminated dust are routed through the collectors where 
the dust is removed from the air stream and filtered air exhausted to the 
atmosphere. 

Exhaust fans direct the flow of dust-laden air from equipment enclosures, 
bins, hoppers, dumping and drumming stations, and processing equipment to the 
dust collectors. Dust removed from the collectors is placed in drums. 

Baq hou s es 

*Bag or fabric filters, typically enclosed in a metal housing called 
baghouses, remove particulates from a gas or air stream by filtering the 
airborne particulates (by impaction or diffusion) through a porous flexible 
fabric made o f  a woven or felted material. 
structure o f  their own, supported by the filter, and have the ability to 
intercept and retain other particles. The increase in retention efficiency is 
accompanied by an increase in pressure drop through the filter. The baghouses 
are equipped with one of several automatic cleaning mechanisms for 
periodically dislodging collected material from filter components to prevent 
excessive resistance to the flow (i.e., excessive pressure drop) that would 
otherwise develop. The dislodged material settles in storage hoppers before 
the filter components are placed back on stream. 
can be initiated by either a differential pressure switch or a timer, which 
may be interlocked with the main fan motor for the baghouse. 

These collected particles form a 

The automatic cleaning cycle 

*USNRC Regulatory Guide, May 1986 
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The cleaning mechanisms employed in baghouses are based on either mechanical 
shaking of the filter components or pneumatic vibration of these components by 
high-pressure air applied in reverse flow, reverse jet, or reverse pulse 
modes. The effectiveness of these compressed air systems depends on 
maintaining a sufficient reservoir of compressed air at the pressure specified 
by the baghouse manufacturer. 
failure of the filter fabric, while lower pressures can result in poor filter 
cleaning. These problems are minimized by pressure-regulating devices used in 
the compressed air systems. 

The most critical parameter to be observed during baghouse operation is the 
pressure drop. Proper operation of the baghouse 'requires, at a minimum, 
maintaining the differential pressure of this device in the correct range 
specified by the manufacturer. A manometer or a differential-pressure gauge 
and transmitter are usually provided for this purpose. This instrumentation 
is often supplemented by an audible alarm system designed to signal and alert 
mil 1 operators when prescribed differential -pressure ranges are exceeded. 
Lower differential pressures indicate potential deficiencies such as damaged 
filters or other air bypass channels that should be corrected. Higher 
differential pressures indicate that cleaning operations are inadequate. T h i s  
can be corrected by increasing the frequency of the automatic cleaning cycle 
through adjustment of the differential -pressure switch or timer of the 
baghouse installation. 

Higher pressures than specified could cause 

B1 owri nq 

Blowring type collectors contain vertically positioned cylindrical bags which 
are formed of fabric. 
the bags, and the filtered air exits through the bag exterior. In time, a 
layer of dust accumulates on the interior surface. Blowrings, which encircle 
the bags, are mechanically driven u p  and down the length of the bags when the 
pressure difference between the inside and outside of the bags attains a 
preset magnitude. High pressure cleaning air, supplied to the blowrings by 
positive displacement air pumps, causes the dust accumulations on the inner 
surfaces of the bags to fall into the bins or hoppers. 
discharged directly to drums through a drumming station. 

Mechanical Shaker 

The dust-laden air is routed through the interior o f  

This dust is 

The Shaker type dust collector contains vertically positioned cy1 indrical bags  
that operate similar to the blowring type dust collector except the bags are 
cleaned by means o f  a motor shaker. 

Pulse Jet 

The Pulse Jet type dust collector has vertically positioned cylindrical bags 
which are cleaned by pulses of air emitted from fixed high pressure air jets. 

INDUSTRIAL SAFETY AND HEALTH REQUIREMENTS 

Observe a1 1 nuclear safety requirements for dust collector material per 
Manuf act ur i ng Speci f i cat i on 4 - BN/E- 4 10 - 1 and 4 - BN -480- 1 . 
A dust-type respirator fitted with cartridges approved for radionuclides shall 
be worn when there i s  possible contact with dust. 
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Leather-palm gloves shall be worn when handling drums or when working with 
dust coll ector equipment . 
Move and store dust coll ector materi a1 per Standard Operating Procedure 
20-c-101. 

When working in dust conditions, vacuum excessive nuclear material from the 
exterior of clothing before removing the respirator. 

Respirators must be worn anytime a dust collector is entered. 
air-purifying respirator may be worn when exposure periods inside a dust 
collector do not exceed five minutes. 
exposure periods inside a dust collector which egceed five minutes. 

Disposable outer coveralls will be worn by anyone entering a dust collector 
for cleaning or bag removal. 
garments will be discarded in a properly labeled drum. 

A dust-type 

An airline respirator shall be worn for 

Upon exiting the collector, the disposable 

Safety glasses shall be worn at all times. 

Dust spills shall be immediately vacuumed. 

Exhausters shall remain on while the equipment served is in use, except in an 
emergency, or during the inspection of the units. If the dust collector must 
be shut down, follow the procedure in Table 2, "Operator Emergency Shutdown." 
The shutdown procedure shall be posted on each dust collector control panel. 

Process clothing shall be worn and be completely buttoned when working i n s i d e  
the dust collector. 

Before entering the filter housing enclosure, check that a "Work Permit" Form 
FMPC-EH&S-973 has been issued and is posted outside the collector. 

Before entering the baghouse enclosure, lock and tag "Out Of Service" the 
power equipment to the collector and the associated unit including the main 
exhaust motor, blowring blower motor, and blower motor per FMPC "Lock and Tag 
Procedure," Section 8.3, FMPC Environmental Safety and Health Manual. 

Any circumstance which could have resulted in a significant intake of 
radioactive materials by inhalation, ingestion, or absorption will be 
immediately reported to a supervisor. 
will report to the Medical Department at the end of their shift to submit a 
urine sample and again report at the start of their next shift to submit 
another urine sample. The supervisor will inform the Industrial Hygiene 
Technician o f  the circumstance and file a minor event report before the end o f  
the shift during which the circumstance happened. 

Use care when handling dirty bags to minimize spillage of dust. 
shall be vacuumed as soon as possible in order to minimize the spread o f  
possibly contaminated material to clothing and to areas outside the dust 
coll ector enclosure. 

The involved employees, wage or s a l a r y ,  

Spillage 
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OPERATING PROCEDURES 

Mechanical Shaker Type 

Turn off the main power disconnect. 

Start the differential pressure recorder-controller. 

Set the differential pressure recorder-controller at settings as 
indicated in collector Standard Operating Procedure. 
valves and close the bypass and drain valves. 
maintenance. 

Open the air inlet 
Alarm points are preset by 

Starting the dust collector: 

Press the "START" button for the main exhauster blower, ring 
blower, and drive motor. 

Shutting down the dust collector: 

Press the "STOP" button for the exhauster motor. 

Note: The blowring drive and high pressure blower motors are 
interlocked with the exhauster motor switch. 

Empty the dust collector after the drums are dumped into a hopper and 
before the material is removed from loading stations. Discharage the 
dust from the collector into the hopper as follows: 

Perform a scale check of the scale in use per applicable SOP. 

Tare weigh a 30 or 50-gallon drum, record the weight on a 
"Residue Production - Transfer and Identification" Form FMPC- 
A C - 1 9 4 5  and attach the ticket to the drum. 

Premark the drum with the 15-digit lot number and place the 
drum under the dust hopper inlet. 

Open the discharge valve. 

Start the automatic bag shaker. 

To prevent overfilling while discharging the dust, frequently 
check the drum by tapping or by visual inspection. 

Close the discharge valve. 

Remove the full drum and replace with a pretared, premarked 
empty drum. 

When the shaker cycle is complete, push the shaker "STOP" button. 

When the hopper is empty, restart the main blower. 
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Gross weigh the filled drum(s). 
gross; tare, and net weights on Form FMPC-AC-1945. Stencil the 
date on each drum. 

Enter the lot number, drum number, 

Record on Form FMPC-PRO-1127 that the dust collector was emptied. 

Forward the Form FMPC-AC-1945 to the Production Recording office. 

Send the filled drums to Plant 1. 

81 owr i ng Type 

Turn on the main power disconnect. 

Open the exhaust blast gate to atmosphere. 

Start the differential pressure recorder-controller. 

Set the differential pressure-recorder at settings indicated in collector 
SOP. Open the air inlet valves, and close the bypass and drain valves. 
Alarm points are preset by maintenance. 

Starting the dust collector: 

Press the "START" button for the main exhaust blower, ring 
blower, and drive motor. 

Set the selector switch on "AUTO." 

Shut down the dust collector as follows: 

Press the "STOP" button for the exhauster motor. 

Close the blast gate. 

Empty the dust collector as follows: 

Attach the vacuum hoses to the drum hood. 

Perform a scale check o f  the scale in use per SOP 4-C-901. 

Tare weigh a 30 or 50-gallon drum, record the weight on a 
"Residue Production - Transfer and Identification," Form 
FMPC-AC-1945 and attach the ticket to the drum. 

Premark the drum with the 15-digit lot number and place the 
drum under the dust hopper outlet. 

Shut down the main blower and turn on the rotary valve. 

To prevent overfilling while discharging the dust, frequently 
check the drum by tapping or by visual inspection. 

Remove the full drum and replace with a pretared, premarked 
empty drum. 
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When the hopper is empty, turn off the rotary valve and restart 
the main blower. 

Gross weigh the filled drum(s). 
gross, tare, and net weights on Form FMPC-AC-1945. 
data on each drum. 

Enter the lot number, drum number, 
Stencil the 

Record on Form FMPC-PRO-1127 that the dust collector was emptied. 

Forward the Form FMPC-AC-1945 to the Production Recording office. 

Send the filled drums to Plant 1. 

Pulse Jet Type 

Turn on the main power disconnect. 

Start the differenti-a1 pressure recorder-controller. 

After startup and once each hour, check that the manometer is registering 
the readings as listed in the SOP for the particular collector. 
the readings on Form FMPC-PRO-2617. 

Record 

Note: If reading exceeds listed limit, activate reverse air to 
clean bags. 

Turn on main exhauster blower. 

Turn on the air supply to the bag cleaning mechanism. 

Set the selector switch on "AUTO." 

Shut down the dust collector as follows: 

Press the "STOP" button for the exhauster blower. 

Empty the dust collector as follows: 

Place all empty drums under the discharge valve. 

Open the discharge valve. 

Fill the drum. Check the drum frequently to prevent overfilling. 

When the drum is full, close the discharge valve. 

Remove the filled drum and replace it with an empty drum. 

Record on Form FMPC-PRO-1127 that the dust collector was emptied. 

Send the filled drum to the appropriate facility for disposal. 
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INSPECTION AND FREQUENCY 

Every Service Hour 

Every hour of operation perform the following for all collectors: 

Check the dlfferential pressure and record on Form FMPC-PRO-2623, "Dust  
Collector Differential Pressure Check Sheet." 

If the pressure reading or manometer reading is above the 
upper limit as listed in the collector SOP. "Dust Collector 
Differential Pressure Recorder-Control1 er 'Settings and Manometer 
Readings," check that the instruments are functioning properly and 
clean the bags or operate the blowrings as required. 

If the pressure reading or manometer is below the lower limit as 
listed in the collector SOP, turn off the dust collector and check 
for leaking bags. 

Notify the supervisor i f  the trouble cannot be corrected. 

Note on the differential pressure recorder chart that the 
dust collector was down. 

If the collector is equipped with a temperature gauge, check for a sudden 
rise in temperature. If there is a sudden rise, notify the supervisor. 

Check the radiation stack monitor and record the readings on 
Form FMPC-PRO-2608, "Dust Collector Stack Monitor Readings." 
If the reading increases more than 10 percent of any scale in 
one hour, notify. the supervisor and the Industrial Hygiene 
Technician. 

Check the stack sampler rotameter for proper flow and record 
the reading on Form FMPC-PRO-2612, "Stack Sampler Check Sheet." 
If necessary, adjust the flow and record the adjusted flow on 
Form FMPC-PRO-2612. 

Every Eight Service Hours 

Each shift of operation perform the following for all collectors: 

Check the high and low differential pressure alarms. Record 
that the check has been completed on Form FMPC-PRO-1127, "Daily 
Check of Dust Collectors." Date and replace the recorder chart 
if less than eight hours remain on the chart. 
for three days at the rate of one shift per day. 

Change and initial the differential pressure recorder chart. 
Forward the completed chart to the office of the supervisor. 

At a time specified by the supervisor shut down the collector and 
inspect the collector per items on Form FMPC-PRO-2609, "Dust 
Collector Inspection Check Sheet . ' I  

Charts may be used 
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WARNING: WEAR A DUST-TYPE RESPIRATOR DURING INSPECTION. If  the 
collector is equipped with a shaker mechanism, shake down 
the bags. 
equipped with blowrings. 

Manually operate the blowring mechanism on coll ectors 

If problems exist after inspection per items on Form FMPC-PRO-2609, 
"Dust Collector Inspection Check Sheet," the supervisor is to 
correct the problems per Table 4, "Inspection Troubleshooting Guide." 
If damaged bags are found, notify the Maintenance Department. 

OPERATOR EMERGENCY SHUTDOWN 

Not i fy appropriate area operators to shut down operations. 

Shut down the dust collector by pushing the exhauster "STOP" button. 

DIFFERENTIAL PRESSURE ALARM 

Sounding of a Differential Pressure Alarm or Indications o f  Hiqh or Low 
Differential Pressure on the Recorder--Operator and Supervisor Responsibility 

Operator Responsi bi 1 i ty 

- Note: If the supervisor cannot be located immediately, shut down 
the dust coll ector per "Operator Emergency Shutdown. 'I 
Emergency information is listed by number for each dust 
collector. Notify the supervisor of the dust collector 
shutdown. 

- Note: Information contained in "Operator Emergency Shutdown" is 
posted on each dust collector control panel. 

Supervisor Responsibility 

If the dust collector is not shut down, shut it down per "Operator 
Emergency Shutdown." 
main exhaust motor per Lock and Tag Procedure (Section 8.3, "FMPC 
Environmental Safety and Health Manual. I' 

Lock and tag "Out Of Service'' the dust collector 

Notify an Industrial Hygiene (IH) Technician. 

Industrial Hyqiene Technician Responsibility 

Check monitor for proper operation. If the monitor is operating p r o p e r l y .  
' check for a soiled sample filter and if the filter is changed, submit t h e  

soiled filter for normal analysis. 

Notify the supervisor of filter condition. 

Notify the supervisor of soiled filter analysis. 

If the Industrial Hygiene Technician reports the filter is not soiled and 
i f  the cause of low or high differential pressure cannot be determined, 
notify the Instrument Shop to service the differential pressure gauge. 
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WARNING:  THE CAUSE OF H I G H  OR LOW DIFFERENTIAL PRESSURE 
MUST BE D E T E R M I N E D  BEFORE CONSIDERATION CAN BE 

SERVED BY THE COLLECTOR. 
. G I V E N  TO RESTARTING THE COLLECTOR AND OPERATIONS 

Notify the P l a n t  Manager of condition of the soiled f i l t e r  being analyzed, 
or i f  the f i l t e r  was n o t  soiled, what action has been taken. 

Inspect the collector for evidence of dust, and i f  d u s t  i s  present, 
determi ne the source. 

If there i s  no visual evidence of a dust collector problem, in i t i a t e  a 
fluorescein dye t e s t .  Report the results o f ' t he  dye t e s t  t o  the Plant 
Manager. 

Obtain the f i l t e r  analysis and notify the P l a n t  Manager. 

- Note: Do n o t  res ta r t  the dust collector or operation(s) served 
by the d u s t  collector until an analysis of the stack loss 
has been reported and approval t o  res ta r t  has been granted 
by the Plant Manager. 

If the Plant Manager determines from the f i l t e r  analysis t h a t  there has 
been a dust loss,  and the leak has n o t  been located, run a dye t e s t  t o  
find the leak. 

I f  a leak source has been located, clean the collector and n o t i f y  the 
Maintenance Department t o  make repairs. 

After repairs are complete, clean the collector and run a dye t e s t .  

A t  completion of the dye t e s t ,  complete Form FMPC-PRO-2610. 

Notify the Plant Manager of  the results of  the dye t e s t .  

Note: The Plant Manager shall make the determination 
t o  res ta r t  the collector. 

Check for the specified differential  readings and record them once each 
hour .  

A "Minor Event" report i s  t o  be completed by the supervisor prior t o  t h e  
completion of the sh i f t .  

STACK MONITOR ALARM - OPERATOR AND SUPERVISOR RESPONSIBILITY 

Operator Responsibility 

Notify the supervisor. 

- Note: I f  the supervisor cannot be located immediately, shut down 
the d u s t  collector per "Operator Emergency Shutdown."  
Emergency information i s  l is ted f o r  each dust collector by 
number. Notify the supervisor of the dust collector shut down. 
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- Note: In fo rma t ion  re1  evant t o  "Operator Emergency Shutdown" i s  posted 
on each dus t  c o l l e c t o r  c o n t r o l  panel .  

Supervi sor  Responsi b i  1 i t y  

I f  t h e  d u s t  c o l l e c t o r  i s  n o t  shut down, shut t h e  c o l l e c t o r  down per  
"Operator Emergency Shutdown." Lock and t a g  "Out O f  Service" t h e  main 
exhauster motor pe r  Sec t ion  8 . 3 ,  FMPC Environmental Safe ty  and Hea l th  
Manual. 

N o t i f y  an I n d u s t r i a l  Hygiene Technician. 

I n d u s t r i a l  Hyqiene Technic ian R e s p o n s i b i l i t y  

Check t h e  mon i to r  f o r  proper opera t ion .  
p roper l y ,  check i t  f o r  a s o i l e d  f i l t e r .  
submit t h e  s o i l e d  one f o r  normal ana lys i s .  

I f  t h e  mon i to r  i s  opera t ing  
I f  t h e  f i l t e r  i s  changed, 

N o t i f y  t h e  superv isor  of t h e  f i l t e r  cond i t i on .  

N o t i f y  t h e  superv isor  o f  t h e  s o i l e d  f i l t e r  ana lys i s .  

N o t i f y  t h e  P l a n t  Manager of t h e  c o n d i t i o n  o f  t h e  s o i l e d  f i l t e r  be ing  
analyzed. 

Inspec t  t h e  c o l l e c t o r  f o r  evidence o f  dus t ,  and i f  dus t  i s  present,  
determine t h e  source. 

Obtain t h e  f i l t e r  ana lys i s  and n o t i f y  t h e  P l a n t  Manager. 

Note: Do n o t  r e s t a r t  t h e  dus t  c o l l e c t o r  o r  ope ra t i on (s )  
served by t h e  dus t  c o l l e c t o r  u n t i l  an ana lys i s  o f  
t h e  s tack  l o s s  has been repo r ted  and approval t o  
r e s t a r t  has been granted by t h e  P l a n t  Manager. 

I f  t h e  P l a n t  Manager determines from f i l t e r  ana lys i s  t h a t  t he re  has been a 
dus t  l oss ,  and t h e  l e a k  has n o t  been loca ted ,  i n i t i a t e  a f luoresce in  dye 
t e s t  t o  f i n d  t h e  leak .  

FLUORESCEIN DYE TEST 

Check t h a t  a l l  d u s t  c o l l e c t o r  bags are i n  p lace  i n s i d e  t h e  baghouse. 

I f  r e p a i r s  have been completed, "Post-Maintenance Check Sheet," Form 
FMPC-PRO-2610 must be completed be fore  proceeding w i t h  dye t e s t .  

Turn on t h e  exhaust blower o f  t h e  dus t  c o l l e c t o r .  

- Note: High vacuum and b lowr ing  u n i t s  must be tu rned o f f  
d u r i n g  t h e  dye t e s t .  

Add f l u o r e s c e i n  dye t o  t h e  dus t  c o l l e c t o r  system a t  t h e  c l o s e s t  poss ib le  i n l e t  
t o  t h e  baghouse so t h a t  t h e  dye i s  rou ted  through t h e  baghouse. 
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- Note: The amount of dye added t o  the system i s  determined by 
the amount of f i l t e r i n g  a r e a  i n  t he  baghouse. 
r e q u i r e  t h a t  1 l b .  dye/1000 sq. f t .  of f i l t e r  a r e a  be added 
t o  t h e  system. 

S p e c i f i c a t i o n s  

Allow the d u s t  c o l l e c t o r  t o  r u n  f o r  30 seconds a f t e r  a l l  o f  the f l u o r e s c e i n  
dye has been added t o  t h e  system. 

Lock and Tag " O u t  Of Serv ice"  the main exhaust  blower and e l e c t r i c a l  c o n t r o l s  
p r i o r  t o  e n t e r i n g  the baghouse per Sec t ion  8 .3 ,  FMPC Environmental Safe ty  and 
Health Manual. 

Obtain a l l  necessary  equipment inc lud ing  r equ i r ed  s a f e t y  items a s  s p e c i f i e d  i n  
" I n d u s t r i a l  Health and Sa fe ty  Requirements." 
u l t r a v i o l e t  l i g h t  t o  check the bags. 

Enter the baghouse w i t h  an 

- Note: Do not  enter the .  baghouse unless another  o p e r a t o r  i s  on 
s tandby o u t s i d e  of the baghouse enc losure .  

Using t h e  u l t r a v i o l e t  l i g h t ,  check t h e  bags f o r  f l u o r e s c e i n  dye p a r t i c  
Deta i led  in spec t ion  should be on the bag/f lange connec t ions ,  seams and 
flange/baghouse wall  i n t e r f a c e s ,  and a l l  s u r f a c e s  of  t h e  bags. 

Have the I n d u s t r i a l  Hygiene Technician remove the s t a c k  sampler f i l t e r  
u l t r a v i o l e t  l i g h t  i n spec t ion .  

I f  the  l e a k  source  has been l o c a t e d ,  c l ean  t h e  c o l l e c t o r  and n o t i f y  t h e  
Maintenance Superv isor  t o  make r e p a i r s .  

Af t e r  r e p a i r s  a r e  completed,  c l ean  the c o l l e c t o r  and run a dye t e s t .  

A t  completion of  t h e  dye t e s t ,  complete t h e  Form FMPC-PRO-2610. 

Notify the P l a n t  Manager of the results o f  t h e  dye t e s t .  

- Note: The P lan t  Manager s h a l l  make t h e  de te rmina t ion  
t o  r e s t a r t  the collector.  

INSPECTION TROUBLE SHOOTING GUIDE 

Item 
No. 

1 

2 

Pro bl em 

Condi t i  on 
And/or 
Cause 

Oust on the f l o o r  of  
the baghouse. Loose bag 

Broken bag/ 

connect ion 

Dust on the blowrings Broken bag/ 
B1 owr i  ng binding/ 
Loose bag 

e s .  

f o r  

C o r r e c t i v e  
Action 

Not i fy  the Maintenance 
Department t o  rep lace  
bag o r  r e p a i r  
connec t ion .  

Not i fy  t h e  Maintenance 
Department t o  rep1 ace 
bag/repai r bl owr i ng/ 
t i g h t e n  connect ion.  
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Misal ignment o f  t he  
b l  owr i  ngs 

Broken b l  owr i ng/ 
Loose bag 

N o t i f y  t h e  Maintenance 
Department t o  r e p a i r  
b lowr ing  o r  bag 
connect ion.  

Chain/ 
Cable broken 

B lowr ing  cha in  d r i v e  
or cab1 e mal func t ion  

N o t i f y  t h e  Maintenance 
Department t o  r e p a i r  
cha in  o r  cable.  

E l  e c t r i  c a l  
problems 

Reversing motor 
mal f u n c t i o n  

N o t i f y  t h e  Maintenance 
Department t o  r e p a i r  
broken o r  loose hose. 

Broken hose o r  
loose connect ion 

B1 ower hose 1 eak i  ng N o t i f y  t h e  Maintenance 
Department. 

Damaged o r  broken bags Bag i n s t a l  1 a t  i on/ 
Connection loose 

Replace bag. 

Bag loose  a t  t h e  f l ange  
connections, t o p  and' 
bottom 

Improper 
i n s t a l  1 a t  i on 

N o t i f y  t h e  Maintenahce 
Department t o  
t i g h t e n  connections. 

Dye check - 
Leak i n d i c a t i o n s  

Bag i n s t a l  1 a t  i on/ 
Hose connections/ 
Bag damage 

Check bag c o n d i t i o n  
and connections/ 
hose connections. 
Inspec t  dus t  
c o l l  e c t o r .  

Dust i n s i d e  t h e  Hoffman 
u n i t  

Bag connections/ 
Bag damage 

N o t i f y  t h e  Maintenance 
Department t o  r e p a i r  
o r  rep lace  bags. 
Inspec t  bag cond i t i ons  
and connections. 

Dust l e a k i n g  around t h e  
bags 

Bag connection/ 
Improper 
i n s t a l l a t i o n  o r  
bag damage 

N o t i f y  t h e  Maintenance 
Department t o  r e p a i r .  

High d i f f e r e n t i a l  
p ressure  

B lowr ing  d r i v e  
"OFF"/reverse a i r  
"OFF"/bl owring 
o r  d r i v e  
ma 1 f unc t i on/a i r 
so leno id  o r  bag 

N o t i f y  t h e  Maintenance 
Department t o  
r e p a i r .  

shaker mal func t ion /  
d e f e c t i v e  b lowr ing  
hoses o r  connections. 

13 Low d i f f e r e n t i a l  
pressure 

De fec t i ve  N o t i f y  t h e  Maintenance 
connections/ Department t o  
bags r e p a i r .  
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UNUSUAL CIRCUMSTANCE 

Any Unusual Circumstance Shall Be Considered As A Possible Failure Until 
Determined Otherwise and the Supervisor Shall Proceed as Foll ows: 

Shut down the collector per "Operator Emergency Shutdown." Lock and tag "Out 
Of Service" the main exhaust motor per Lock and Tag Procedure (Section 8.3, 
FMPC Environmental Safety & Health Manual .) 

Notify the Plant Manager. 

Request an Industrial Hygiene Technician to check the sampler filter. 

Visually check the collector. 

Initiate a fluorescein dye test. 

A "Minor Event'' report is to be completed by the supervisor prior to the 
completion of the shift. 

FILTER CHANGE AND INSPECTION 

Production Ooerations 

Stack Sampler Filter - Inspection and/or Change 

Stack sampler filters are checked once each week and changed at least once per 
month by an Industrial Hygiene Technician. 

Industrial Hyqiene Technician Responsibility 

Notify the supervisor of the filter inspection and/or change. 

Notify the supervisor of the condition (soiled or unsoiled) of the 
filter. 

If the filter is changed, submit the filter for normal analysis. 

Notify the supervisor of the filter analysis. 

Supervisor Responsibility 

If the filter is changed but is not soiled, resume normal operation of t h 2  
dust collector. 

If the filter is soiled, shut down the dust collector per "Operator 
Emergency Shutdown." 
per Lock and Tag Procedure (Section 8.3, FMPC Environmental Safety & 
Health Manual , 

Lock and tag "Out Of Service" the main exhaust m o t o r  

Notify the Plant Manager of the condition of the soiled filter being 
analyzed. 

Inspect the dust collector for evidence of dust, and i f  dust is present, 
determine the source. 
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n the f i l t e r  analysis and n o t i f y  the Plant Manager. Obta  

Note - DO not  res ta r t  the dust collector or operation(s) 
served by the dust collector until an analysis of 
the stack loss has been reported and approval t o  
res ta r t  has been granted by the Plant Manager. 

I f  the P l a n t  Manager determines from the f i l t e r  analysis t h a t  there has 
been a dust loss, and the leak has n o t  been located, run a dye t e s t  t o  
find the leak. 

If the leak source has been located, clean the collector and notify the 
Maintenance Supervisor t o  make repairs. 

After repairs are complete, clean the collector and run a dye t e s t .  

A t  completion of the dye t e s t ,  complete a Form FMPC-PRO-2610. 

Notify the Plant Manager o f  the results of the dye t e s t .  

Note: The Plant Manager ~~ shall make a determination 
t o  res ta r t  coll ector. 

A "Minor Event'' report i s  t o  be comp 
completion of his sh i f t .  

Environmental Safety & Health . 

Definitions 

eted by the superv sor p r i o r  t o  the 

Stack Sampler - A device mounted on the exhaust stack, consists of a 
single-point sample extraction tube and a f i l t e r  holder. 
of air i s  pulled from the exhaust stack by a vacuum pump. 
t h r o u g h  a pleated f i l t e r  located inside the f i l t e r  holder. 
material i s  collected on the pleated f i l t e r .  

A controlled volume 

Any particulate 
This a i r  passes 

Pleated F i l te r  - Staplex TFA "S" pleated cellulose paper f i l t e r ,  four inches 
i n  diameter, designed for h i g h  flowrates. 

Rotameter - An airflow measuring device t h a t  consists of a graduated glass 
tube containing a f ree  floating metal b a l l .  
stack sampler to  measure the airflow being drawn th rough  the stack sampler. 
The rotameter is  placed between the stack sampler and the vacuum line by use 
of  q u i c k  disconnect f i t t i ngs  t h a t  are present on the stack sampler and t h e  
rotameter. 

The rotameter i s  us'ed a t  the 

Sampling Rate - The volume of air being drawn through'the stack by a vacuum 
pump. 
so the flowrate through the stack sampler i s  equal t o  the flowrate i n  the 
stack a t  the sampler location. 

Ludlum Stack Monitor - A beta-gamma r a d i a t i o n  detection instrument consisting 
of  a control/meter box, a section of coaxial cable, and a Geiger-Muller (GM) 
pancake probe. 
sampler assembly, as material collects on the f i l t e r ,  a signal i s  delivered t o  
the control box which i s  located a t  the dust collector panelboard (or any 

Each stack's velocity has been measured, and the sampling rate  i s  set 

The GM probe i s  located beneath the f i l t e r  i n  the stack 
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location convenient to Production Operations). 
mechanism that can be set to alarm at the panelboard if any material collects 
on the stack filter. 

Required Equipment 

Rotameter, 0 to 60 Lpm, with Schrader or Swagelok fittings. 

Pre-numbered type "S" pleated f i 1 ters. 

Polyethylene bags. 

The stack monitor has an alarm 

Screwdriver and pl i ers. 

Stack Sampler Inspection Report (FMPC-ES&H-2239 through 2242) (hereinafter 
called the "Inspection Report"). 

Dust Collector Log Book. 

Final Stack Sampler Results Form (FMPC-ES&H-1510). 

Stack Discharge Report (FMPC-ES&H-2563). 

Procedure for Filter Inspection and Change 

All stack samplers shall be inspected once each week and all filters will be 
changed at least once per month. 

Fifteen critical dust collectors (identified by Production) will have 
their filters changed twice per week. 

Obtain required equipment at ES&H Decontamination room. 
installed filters and prescribed flow from the Stack Log Book and fill in on 
Inspection Report. 

Obtain numbers of 

At the control panel of the dust collector being inspected, observe the 
differential pressure chart. 

Log the high and low pressure on the Inspection Report. 
there is no unusual pattern on the chart and that the collector cleaning 
mechanism i s  operating in the correct differential pressure range. 

Also, see that 

Any unusual or incorrect operat 
o f  the Inspection Report. 

At the control panel o f  the dust co 
stack monitor. 

Record the reading from the stac 

on should be noted in the "Remarksnsect 

lector being inspected, observe the Lud 

k monitor on the Inspection Report. 

on 

urn 

Record the stack alarm set point on the Inspection Report. 

At the stack sampler, check to see that the stack sampler, vacuum tubing, and 
other sampling equipment is operating properly. 
note them in the "Remarks" section. 

If any defects are found, 
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Determine the existing sampling rate by inserting the rotameter between the 
vacuum 1 ine and the filter holder. 

Record this reading under "Rate-actual" on the Inspection Report and 
adjust to prescribed rate, if necessary. 

If the prescribed rate is not obtainable, this should be noted on the 
Inspection Report sheet. 

Strike the cone section of the filter holder several times around the 
periphery of it with the handle of the screwdriver to dislodge any material 
that might be clinging to the inside of the cone. 

Using the screwdriver, loosen the three 1/4" bolts and carefully lower the 
bottom section of the filter holder. 

If the filter shows evidence of any accumulation of material, remove the 
pleated filter and place it in a plastic sample bag. 
assure that none of the.materia1 falls from or is blown off of the filter 
while it is being removed and placed in the bag. 

Care must be taken to 

If a filter change is necessary, insert a new pleated filter (prenumbered) in 
the f i 1 ter holder. 

Using the three 1/4" bolts, secure the filter holder tightly to the cone 
using pliers and screwdriver. 

If no change is made, check that the filter number is correct before 
closing the filter holder. 

Recheck the sampling rate of the stack sampling assembly. 
prescribed rate, if necessary. 

Adjust to the 

Remove the rotameter and reconnect the vacuum line to the sampler. 

If the prescribed rate could not be obtained, note this on the Inspect 
Report sheet. 

If the filter has been changed and it is clean, go to the next dust collec 
and continue the inspection by repeating the above steps until all dust 
collectors in the plant are inspected. 

on 

or 

If any fiters were changed or if there is any deficiency in a sampler or d u s t  
collector operation, advise the plant supervisor or his representative of the 
facts before leaving the plant and make suggestions for correcting any 
deficiencies. 
and the time and date he was notified on the Inspection Report sheet. 

Note the plant supervisor's name or his representative's name 

If the filter has been changed and there i s  an accumulation of material on the 
filter, immediately inform the plant supervisor or his representative,of this 
finding and take the soiled filter to the Sample, Receiving Laboratory, Room 
W-34. Fill out a Report of Chemical Analyses form (FMPC T-200) with all 
required information for the analysis of the filter removed for the stack 
sampl er. 
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Under "Sample Description" write the date the filter was put into the 
sampler and the date it was taken for analysis. 

Request analysis for total uranium and total particulates. 

The Environmental Radiation Monitoring (ERM) Technician or Technologist 
shall ask the Technical Laboratory to perform the analysis immediately and 
to telephone the results as soon as they are available. 

Any irregularities noted on the Inspection Report shall be brought to the 
attention of an ERM or IH Technologist on returning to the Decontamination 
Room after the inspection is completed. 

Record Keeping 

During the actual inspection of the stacks, a rough copy of the Inspection 
Report is carried in a pocket because it is unsafe to climb ladders with a 
clipboard. 
identification number and the prescribed sampling rate from the Stack Sampling 

This copy is prepared before the inspection by copying the filter 

* Log Book. 

During the inspection the actual rate in the L/m column is filled in for each 
sampler. 
differential pressure reading minimum and maximum are the high and low 
readings on the differential pressure chart. The Ludlum (CPM) is the reading 
taken from the stack monitor before the filter is inspected, and after the 
filter is changed. 
monitor. 

The flow measurement is the rate of sampling in L/m. The 

The Alarm Set Point is recorded from the Ludlum stack 

After the inspection is complete, all information that has been recorded on 
the rough copy of the Inspection Report must be transferred to the permanent 
record copy of the Inspection Report. 

Copies of the Inspection Report shall be prepared and distributed as directed 
on each Stack Sampler Inspection Report: 

- Original routed to the Environmental Compliance Subsection Engineer for  
review. On return, it will be filed in the Stack Log Book and shall be 
the record copy. 

- Copy to Vice-president & Manager, Production Operations 

- Copy to Chemical Area/Metal Area Manager 

- Copy to General Supervisor 

- Copy to Area Supervisor 

- Copy to Production Supervisor 

Each filter change must also be recorded in the Dust Collector Log Book. 

The filter number of the new filter and the date it was put into service 
is logged on the line below the old filter number. 
filter was taken out of service is logged in the line starting with the 
old filter number. 

The date the old 
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The old f i l t e r  number, stack number, and the dates the f i l t e r  was i n  the 
sampler should be recorded on an Analytical Data Sheet and on a F i n a l  
Sampler Result form. 

As soon as the Technical Division reports the results of  the analysis of  
the stack f i l t e r  samples t o  the ERM Department, the  ERM Technician will 
immediately calculate the losses and record them i n  the Dust Collector Log 
Book and on the Final Stack Sampler Result Form. 

The ERM Technician will t h a n  notify the plant supervisor of the amount of  
the calculated loss.  

Record the supervisor’s name and the time of notification on the Final 
Stack Sampler Results form. 

The ERM Technician will then take the completed Stack Sampling Report form 
to  the Environmental Compliance Subsection Engineer. 

The Analytical Data Sheet should be taken t o  the Dosimetry Subsection for 
f i l ing .  

During the l a s t  working week of each m o n t h ,  the Stack Discharge Report will be 
submitted t o  the Environmental Compl iance Subsection Engineer. 

The record copy of the analytical resul ts  shall be kept i n  the Dosimetry 
Subsection f i 1 es . 
The completed Final Stack Sampler Results form shall be distributed as 
fol 1 ows : 

Original - routed t o  Environmental Compliance Subsection Engineer 
Record Copy 
Copy to Manager of Regulator Compl iance 
Copy t o  Manager of Environmental & Radiological Safety 
Copy t o  Vice-president & Manager of Produc t ion  Operations 
Copy t o  Chemical Area/Metal s Area Manager 
Copy t o  Production Supervisor 
Copy t o  Supervisor of Health Physics 

Forms Used 

Stack Sampler Inspect ion Report 

Plant 1 (FMPC ES&H 2239-1) 
Refinery (FMPC ES&H 2239-2 
Plant 4 (FMPC ES&H 2240) 
Plant 5 (FMPC ES&H 2240-1) 
Plants 6 & 9 (FMPC ES&H 2242)  
Plant 8 (FMPC ES&H 2241) 
Pilot Plant (FMPC ES&H 2239-3) 

F i n a l  S t a c k  Sampler Results (FMPC ES&H 1510) 

Dust Collector Stack Sampling Log (FMPC ES&H 1536) 

Report of Chemical Analysis (FMPC T-20C) 
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Qual i t y  Control 

During the l a s t  week of each month an ERM Technologist will compare the Stack 
Discharge Report, the Dust Collector Log Book and the Stack Log Book t o  
determine t h a t  a l l  entries have been properly made each m o n t h .  
differences between l o g  books and report will be discussed w i t h  the inspector 
and corrected. 

Any 

BAG RENEWAL 

Removal 

Notify the production supervisor of the work t o  be accomplished on the dust 
coll ector. 

Post approved work permit on the outside of dust collector bag house. 

Assemble required tools and safety equipment (See work permit for required 
respiratory equipment). 

Lock and t a g  " O u t  Of Service" the  dust collector blower and the associated 
vacuum u n i t .  

Open doors as required. 
collected inside the access doors .  
cleaner may be used. 

Take care t o  catch any material t h a t  may have 
Plastic bags and/or a portable vacuum 

Inspect the clean side f o r  dust accumulation. 
reasonably clean t o  minimize contamination of clothing. 
the Maintenance Department Supervisor so t h a t  production personnel may be 
requested t o  further clean the area. 

The work area should be 
If not clean, n o t i f y  

Tape plast ic  over the opening to  the exhauster on the clean side o f  the 
collector to  prevent dust from entering the duct dur ing  bag removal. 

- Note: Ensure proper respiratory equipment  i s  o b t a i n e d  prior t o  
entering the bag house. Refer t o  "Industrial Health and 
Safety Requi rementsl' for proper equipment . 

Disconnect and remove d u s t  collector bags i n  accordance w i t h  procedures 
outlined for each type system as follows: 

Manual Shaker 

Carefully s l ide the t o p  of the bag o f f  the shaker mechanism hook  and lower 
the bag i n t o  a plastic bag w i t h  the assistance of  the assigned p r o d u c t i o n  
operator 

Tape the bottom of the dust collector bag as close t o  the tube sheet as 
possible. 

Remove the bag from the t u b e  sheet. 

Place the bottom end of the d u s t  collector bag i n t o  the plast 

Vacuum loose material from clothing and the bottom tube sheet 
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I v? 
Repeat above steps f o r  the remaining d u s t  bags.  

B1 owri nq 

P o s i t i o n  t h e  blowrings so t h a t  t hey  may be used a s  a p la t form f o r  working 
on the t o p  of the bag house. 
d r i v e  moto r ( s ) .  

Lock and t a g  " O u t  Of Serv ice"  the blowring 

Loosen the hose clamp and c a r e f u l l y  remove the bag from the lower th imble .  
Tape o f f  bag t o  prevent  s p i l l a g e  of  ma te r i a l  from i n s i d e  t h e  bag. Wi th  
the a s s i s t a n c e  of t h e  ass igned  product ion  o p e r a t o r ,  p l ace  the bottom of  
t h e  bag i n s i d e  a p l a s t i c  bag provided by Product ion.  

C a r e f u l l y  loosen  the clamp and remove t h e  bag from the t o p  thimble.  
o f f  the bag just  below t h e  t o p  and c a r e f u l l y  lower i n t o  the p l a s t i c  bag. 
A rope i s  r equ i r ed  t o  lower the bag t o  t h e  bottom o f  t h e  bag house.  

Tape 

Vacuum l o o s e  ma te r i a l  from the  bottom tube  sheet, the blowring p la t form,  
and c l o t h i n g  . 
Repeat above s t e p s  f o r  the remaining d u s t  bags. 

Pulse J e t  

Remove any pulse j e t  a i r  supply mani fo lds ,  i f  necessary .  

Remove a l l  cages  from each o f  the bags,  a l lowing t h e  bags t o  hang i n s i d e  
the  d u s t  c o l l e c t o r .  
a rubber  m a l l e t .  
l oose  m a t e r i a l  on the cages,  remove the cage  and s t o r e  u n t i l  ready f o r  
i n s t a l l a t i o n  of new bags. 

The cages a r e  wedged i n  and may r e q u i r e  rapping  w i t h  
Check f o r  Take c a r e  not  t o  crack the aluminum c a s t i n g .  

Caution: USE EXTREME CARE WHEN REMOVING CAGES TO AVOID DAMAGE OR 
PRODUCING BURRS WHICH MAY PUNCTURE BAGS DURING BAG 
I N STAL LAT I ON 

C a r e f u l l y  remove the bags from the t u b e  sheet by pry ing  loose  the rubber  
s e a l a n t .  
Scrape excess s e a l a n t  from t h e  tube  sheet. 

Lower the bags t o  the bottom o f  the d i r t y  s i d e  o f  the  c o l l e c t o r .  

Ask f o r  t h e  assistance of t h e  product ion  o p e r a t o r ( s )  t o  remove the  bags 
through the access doors .  

The product ion  o p e r a t o r  will sea l  the p l a s t i c  bags and p l ace  i n t o  drums f o r  
d i s p o s i t i o n .  

Upon complet ion o f  bag removal, remove the p l a s t i c  and t a p e  i n s t a l l e d  over  t h e  
opening t o  t h e  exhaus te r .  

Vacuum loose ma te r i a l  from c l o t h i n g ,  the p l a s t i c  bags,  and t h e  genera l  a r e a s .  

- Note: Ensure contaminat ion i s  vacuumed from c l o t h i n g  be fo re  
removing r e s p i r a t o r .  

Notify the Product ion Superv isor  the d u s t  c o l l e c t o r  i s  ready for c l ean ing .  
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After the Production Supervisor ha, been notified that the dust collector i s  
ready for cleaning, check that Production personnel have thoroughly cleaned 
all surfaces. on the clean side of the bag house. This includes the outlet 
transition piece to the exhauster. The plenum at the top (dirty side) must 
also be cleaned to prevent material from falling into the clean side during 
bag installation. Thorough cleaning is necessary to ensure that contaminated 
material is not discharged to the environment when the dust collector i s  
restarted following rebagging. In addition, false indications of a leaking 
bag may result if the bag house is not thoroughly cleaned prior to rebagging. 

Inspection 

Inspect access doors for proper operation and closure. Replace door seals as 
required to assure a proper seal. 
closure hardware. Adjust door closure mechanism as requi red to assure proper 
operation and a tight seal. 

Inspect dust collector interior in accordance with procedures outlined in each 
type system as follows:. 

Repair or replace worn or broken door 

Manual Shaker 

Inspect the shaker mechanism for wear and proper lubrication. 
as required. 

Lubricate 
Repair or replace worn, broken, or missing parts. 

B1 owri nq 

Inspect the upper and lower tube sheet and thimbles for cracks and 
deterioration. Repair defects. 
during installation or operation. 

File sharp edges that might cut the bag 

Inspect the blowring assembly for damage and/or excessive wear, especially 
at the point where the bags contact the blowring. 

Inspect the blowring air supply hoses for excessive wear and/or 
deterioration. Replace all defective hoses. 

Inspect the blowring drive mechanism for wear and proper lubrication. 
Lubricate as required. Notify the supervisor of excessive wear. 

- Note: Sprockets, chains, bearings, seals, roller guides, 
lifting arm assemblies, and counterweights shall be 
included in this inspection. 

Pul se Jet 

Inspect the tube sheet, thimbles, and cages for cracks and deterioration. 
Repair as required. 

Remove sharp edges from the tube sheet that might cut the bags during 
instal 1 at ion. 
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Instal 1 a t  i on 

Ensure t h a t  the entire clean side of the bag house has been thoroughly cleaned 
prior to  install ing new bags. 

During installation, inspect the bags for tears,  holes, or abrasions which may 
affect  bag performance. 

Note: All dust collector bag receipts are inspected by the Q u a l i t y  
Assurance/Qual i t y  Control Department for size,  construction, 
and materi a1 defects. 

Install  new bags i n  accordance w i t h  procedures outlined for  each type system 
as follows. 

Manual Shaker 

Install  new bags, one a t  a time, as follows: 

Install  the bottom of the bag i n t o  the tube sheet by compressing the 
spring hoop and inserting the hoop i n t o  the hole i n  the tube sheet. 
Distribute excess material evenly around the circumference o f  the 
bag/hoop. 

Pull u p  sharply on the bag two or three times t o  ensure the bag i s  t i g h t l y  
seated i n  the tube sheet. 

Hook the t o p  of the bag over the shaker hook .  

Without bending the shaker hook, tighten or loosen the shaker hook t o  
ensure the bags are t i g h t .  

Remove the safety lock and t a g  from the shaker drive motor. 

Run the shaker for several minutes while inspecting for  proper operation 
Ensure t h a t  bags were n o t  pulled loose d u r i n g  operation of the shaker 
mechanism. 

B1 owri ng 

Remove lock wire from the blowring dr 
t a g  from the blowring dr ive motor. 

Level the blowring platform in bo th  d 
chain. 

ve chains and unlock and remove t h e  

rections by adjusting the d r i v e  

Pos i t i on  the blowrings for  use as a platform dur ing  bag installation. 

Lock and t a g  " O u t  Of Service" the blowring  drive motor and wire the  d r i v e  
chains. 
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Position bag over top thimble approximately 1 inch to 1-1/2 inches above 
the bead. or as specified in individual SOP'S. Install a hose clamp just 
above the bead ensuring bag material is evenly distributed around the 
circumference o f  the thimble. Folds or puckers in the material are not 
acceptable. 

- Note: When installing bags in a "split ring" blowring collector, 
the bag seam must be in line with the split between the two 
ha1 ves of bl owri ng opening . 

Drop the bag through the corresponding hole in the blowring platform. 

Ensuring that the seam is straight, pla-ce the bag over the lower thimble 
and install a hose clamp approximately one quarter of an inch below the 
top of the thimble. Distribute any excess material evenly around the 
circumference o f  the thimble. There shall be no folds or puckers in the 
bag. 

Remove the safety wire from the blowring drive chains and remove the 
safety lock and tag from the drive motor. 

Run the blowring drive through at least two complete cycles while 
inspecting for proper travel and smooth operation. 
were pulled loose during operation of the blowrings. 

Ensure that no bags 

Pul se Jet 

Install new bags, one at a time, as follows: 

Apply approximately 1/4 inch bead of rubber sealant (RTV) between the two 
plastic tubes at the top of the bag, if required. 

Drop the bag through the tube sheet. 
circumference to seat the bag into the tube sheet. 

Lower the cage into the bag. 
contacts the tapered area. 
thimble secures the upper plastic tube against the tube sheet. 
excess caulking evenly around perimeter of bag, if required. 

Caution: THE THIMBLE IS A CAST ALUMINUM MATERIAL AND MAY 

Press out around the entire 

Push the thimble down until the thimble 
Tap the thimble with a rubber mallet until the 

Distribute 

BE CRACKED BY EXCESSIVE FORCE OR TAPPING 

When all bags are installed, remove all tools and debris from the bag 
house. 

The Maintenance Supervisor and Production Supervisor will inspect the dust 
collector following completion of work in accordance with the Dust Collector 
Post-Maintenance Check Sheet (FMPC-PRO-2610) found in SOP 1-C-701, 4-C-701, 
5-C-701, or 8-C-701. Both supervisors will sign the check sheet 
(FMPC-PRO-2610) indicating the dust collector is approved for operation. 

Following inspection by Maintenance and Production Supervisors, close the bag 
house and advise Production that work on the dust collectpr is complete. 
Remove locks and tags from the dust collector and the associated vacuum units. 
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I 

Sign the preventive maintenance (PM) record card indicating that the bag 
change has been completed in accordance with the SOP. 

- Note: Production personnel will conduct a dye check for bag 
leakage prior to putting the dust collector in service 
following a bag change. 

PREVENT I VE MA I NTENANC E 

The foll owing procedures wi 11 be foll owed by Maintenance Department personnel 
twice each year. 

1. 

2 .  

3 .  

4 .  

5. 

6. 

7. 

8 .  

9. 

Notify the supervisor in the building of the dust collector inspection. 

Instrument check and calibration. 

Check housing platform and ladders for any deformation, corrosion and 
cracks. 

Check dust bags for holes, ripped seams, dust buil.d-up, bag tension and 
fasteners. 

Check blowring assembly, alignment, sprockets, rollers, chains, guides, 
sheaves and drive. 

Check hose and clamps, piping and fittings for deterioration and leaks. 

Check limit switches, blower motor, vacuum motor belt tension, 
electrical timers and safety devices. 

List corrective action required. 

Notify supervisor of corrective action required. 

10. Complete scheduled PM record card. 

11. Review and return PM Check Sheets to the PM Activity Clerk. 

ASS1 GNMENT OF RESPONSIBILITY 

Operating personnel are responsible for performing checks and operations 
according to Standard Operating Procedures. 

The Production Supervisor assigned to each area which contains dust collectors 
is responsible for ascertaining that each one is operating satisfactorily and 
that operators have performed checks and operations a'ccording to Standard 
Operat i ng Procedures. 

The P1 ant Manager, General Supervisor and Area Supervisor are responsi bl e for 
satisfactory operation of dust collectors in their areas. 

The Maintenance Manager, Assistant Maintenance Manager and the Area 
Maintenance Sueprvisor are responsible for responding to the needs of 
Production personnel in providing equipment maintenance and are' responsible 
for implementing the Preventive Maintenance Program. 
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Checks on operations are performed at scheduled intervals and reported monthly 
by Environmental Safety and Health to ascertain stack losses. 
sampling reports (FMPC-ES&H-2239, 2242, 2241, 2241) are reviewed by Production 
supervision and action taken as necessary. 
site also determine i f  air or water has exceeded specified limits of 
radioactivity. Readings are reported. 

Copies o f  the 

Monitoring stations around the 

EMERGENCY REPORTING 

If inspection of an air pollution control device indicates the potential for 
the emission above acceptable 1 imits of radioactive materials, the Emergency 
Duty Officer will be immediately contacted. The Emergency Duty Officer will 
then initiate the appropriate procedures mandated in the FMPC Emergency Plan. 

QUALITY ASSURANCE 

All quality related activities are conducted per the requirements of the FMPC 
Quality Assurance (PA) program. 
accordance with the Environmental Compl iance QA P1 an as submitted under i tern 
64 of the 30 day submittal. 

The QA program will be conducted in 

This program includes but is not limited to: 

work being conducted to approved Standard Operating Procedures (SOP) 

the alarm systems will be checked to ascertain that all collector alarm 
systems are in operating condition 

scheduled inspection being performed by trained personnel with cal ibrated 
instrumentation 

selection and purchase of the bags will be done according to established 
specification 

maintenance procedures designed to assure proper installation and 
operations of bags, blowring carriages, and other critical components will 
be done 

PM procedures to assure replacement before life of bag has been exceeded 
will be performed 

maintenance procedures and check lists will be developed to assure proper 
installation of clamps, bands, holders or other fasteners 

PM procedures to assure replacement of fasteners before deterioration will 
be performed 

PM procedures to anticipate and prevent leaks in connecting duct work, 
fans, blowers, etc. will be performed 

PM procedures to anticipate and prevent the failure of instrument monitors 
and controllers will be performed 

complete documentation of all inspections and associated corrective action 

complete documentation of all training of personnel 
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- 

- 
complete documentation of all calibrations 

QA surveillances conducted on stack sampler, breakthrough alarms, etc. for 
compliance with air contaminant source permit status 

RECORDS 

1. The preventive maintenance program provides check 1 ists and monthly 
printouts (Report 308-03) of the inspection record on each collector. 
These data are obtained from the form (FMPC-PRO-2234) by Maintenance 
personnel. 

2. Several forms are used by Production to request Maintenance to repair 
coll ectors and associ ated control s: 

a) Minor Work Request (FMPC-PRO-2532) 
b )  Job Order Request (FMPC-PRO-183-1) 

The following PMP records are also maintained: 

a) Dust Collector Sheet (FMPC-PRO-2234) (Mech-PMP-20A) 
b) PMP Check Sheet - Foxboro Differential 

c) PMP Checksheet - Manometer (FMPC-PRO-2399) (FMPC-PRO-PMP-13K) 

The Environmental Safety & Health Department maintains a log on dust 
col 1 ector sampl i ng (FMPC- IHS- 1536). 

The Environmental Safety & Health Dosimetry Laboratory prepares a data 
sheet (FMPC-ESH-736) which is used to summarize and prepare the annual 
report on Environmental Monitoring. 

Bell meter with Rotex controller - (FMPC-PRO-2400) 
(FMPC-PRO-PMP-13K) 

3. 

4. 

5. Records are kept of the Environmental Safety & Health Stack Sampler 
Reports (FMPC-ESH-2239, 2240, 2241, 2242). 

6. The Production Operations Department maintains records of dust collect 
operation on'the following daily check sheets: 

r 

a) FMPC-PRO-333, 1186, 1127, 1187, 1245, 1706 and 
b) FMPC-PRO-333-1, 1186-2, 2608, 2609, 2610, 2611, 2612 

REFERENCE DOCUMENTS 

Manufacturinq Standards 

1. SOP 1-C-701, "Dust Collector Systems," Plant 1 

2. SOP 2-C-701, "Refinery Dust Collector Systems," 

3. SOP 44-701, "Dust .Collector Systems, 'I P1 ant 4 

4. SOP 5-C-701, "Dust Collectors," Plant 5 

5. SOP 6-C-701, Dust Collectors," Plant 6 

- 27 - 
3r 



6. SOP 8-C-701, "Dust Collectors," Plant 8 

7. SOP 9-C-701, "Dust Collectors," Plant 9 

8. SOP 11-C-238, "Dust Collectors," Pilot Plant 

Preventive Maintenance Program and Maintenance Standards 

1. SOP 43-C-7701, "Changing Bags in Pulverizing Machine Co. (Mikro 

2. SOP 43-C-7702, "Changing Bags in American Air Filter (Amerjet) 

Pulverizer) Type Dust Col 1 ectorsll 

Type Dust Coll ectors" 

3. SOP 43-C-7703, "Changing Bags in 

4. SOP 43-C-7704, "Changing Bags in 
Dust Coll ectors" 

5. SOP 43-C-7705, "Changing Bags in 
Dust Coll ectors" 

6. SOP 43-C-7706, "Changing Bags in 

7. SOP 43-C-7707, "Changing Bags in 

8. SOP 43-C-7708, "Changing Bags in 

9. SOP 43-C-7709, "Changing Bags in 

Day-Type Dust Coll ectorsl' 

General Resources Company 

Turner-Haws 'Aeroturn' Type 

Hoffman High' Vacuum Units" 

Spencer Portable Vacuum Units" 

Wheel abrator Type Dust Coll ectors" 

Hoffman Portable Vacuum Units _ _  
(Mi kro Pulverizer) Type Coll ectors" 

10. SOP 43-C-7710, "Changing Bags in Pangborne Model CM-1 Dust Collectors" 

11. SOP 43-C-7711, "Changing Bags in Mikro Pulverizer Dust Collectors" 

12. SOP 43-C-7712, "Changing Bags in Dracco Dust Collectors" 

13. SOP 43-C-7713, "Changing Bags in EVO Corporation 62-95 (Incinerator 
Bu i 1 d i ng ) 'I 

14. DC-4, "Periodic Inspection o f  Dust Collectors" 

Health and Safety Manual - Section 16.1.2 
Job Order Procedure by Maintenance Department 

DOE Order 5480.1 Chapter XI, "Standards for Radiation Protection" 

Industrial Hygiene and Radiation 1.4, "Stack Sample Inspection and Filter 
Change Procedure" 

QAA PROD-OG-5, "Dust Collector Systems in Production Plants" 

QAA PROD-OG-8, "Dust Coll ector Bags" 

QAP PROD-OG-8', "Dust Coll ector Bags" 
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Specifications for Procurement of Dust Collector Bags 
8 
1. SOP 15-C-701, "Incoming Materials Inspection - Dust Collection Bags" 
2. PSS 20-PS-400-2, "Vendor Specification and Certification Requirements 

for Wool Felt Dust Collector Bags - American Air 
Amerjet Col lector" 

3. PSS 20-PS-400-4, "Vendor Specification and Certification Requirements 
for Wool Felt Dust Filter Bags - Mikro Pulverizer 
Coll ectors" 

4. PSS-20-PS-400-5, "Vendor Specification and Certi fication Requirements 
for Canton Flannel Dust Filter Bags - Hoffman Dust 
Coll ectors" 

5. PSS-20-PS-400-6, "Vendor Specification and Certification Requirements 
for Wool Felt Dust Filter Bags - Turner-Haws 
'Aeroturn' Coll ectors" 

6. PSS-20-PS-400-7, "Vendor Specification and Certification Requirements 
for PTFE Membrane Laminated Polyester Felt Dust Bags - 
Koppers and Day Coll ectors" 

7. PSS-20-PS-400-8, "Vendor Speci f icat ion and Certi f ication Requirements 
for Wool Felt Dust Filter Bags - Day Collectors" 

8. PSS-20-PS-400-9, V e n d o r  Specification and Certi f ication Requirements 
for Sateen Weave Cotton Dust Filter Bags - 
Wheel abrator Dust Coll ectors" 

9. PSS-20-PS-400- 11, "Vendor Speci f icat ion and Certi f i cati on Requi rements 
for PTFE Membrane Laminated to Polyester Felt Dust 
Bags - Mi kro Pul veri zer Coll ectors" 

10. PSS-20-PS-400-12, "Vendor Speci f icat ion and Certification Requirements 
for PTFE Membrane Laminated to Felt Dust Bags - 
Turner-Haws Coll ectors" 

11. PSS-20-PS-400- 13, "Vendor Specification and Certification Requirements 
for Polyester Sateen Dust Filter Bags - Pangborne 
Dust  Coll ectors 

12. PSS-20-PS-400-141, "Vendor Specification and Certification Requirements 
for Cotton Sateen Dust Filter Bags - Dracco Dust 
Coll ectors" 

13. PSS-20-PS-400- 15, "Vendor Speci f i cat ion and Cert i f i cat i on Requirements 
for Polyester (Needled Felt) Dust Filter Bags - 
Buffalo Forge Coll ectors" 

14. PSS-20-PS-400-18, "Vendor Specificat ion and Certification Requirements 
for Fiberglass Dust Filter Bags - EVO Corporation 
Col 1 ector" 
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15.  P S S - 2 0 - P S - 4 0 0 - 2 2 ,  "Vendor Specification and Certification Requirements 
for PTFE Membrane Laminated Polyester F1 at Dust 
Filter Bags - Dracco Collector" 
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INTRODUCTION 

The FMPC currently has two operating Riley Travel ing Grate Stokers for coal 
fired boilers with a maximum capacity of 75,000 pounds of steam per hour each 
at a pressure of 150 psi. The boilers of the power plant provide steam for 
heat and operations of all aspects of the WMCO uranium processing plant. The 
boiler fuel is stoker coal, which must exceed the following specifications: 

BTU 12,500 minimum 
Ash 12% maximum 
Sulfur 1% maximum 
Moisture 8% maximum 

The coal is fed at typical rates of 40-120 tons per day. 

Both boilers 1 and 3 are equipped with United McGill 250 x 2 electrostatic 
precipitators which use electrical forces to contain particulates from a flue 
gas system, . 
through an electric field where they are attracted to the surfaces of opposite 
polarity. 

The process consists of charging dust particles which pass 

REASON FOR OPERATION AND MAINTENANCE PLAN 

This Operation and Maintenance Plan has been prepared to explain the operation 
of the FMPC Power Plant Electrostatic Precipitators and to satisfy the 90 day 
FFCA requirement. 

The P1 an addresses the operation, maintenance, and control procedures 
necessary to keep the United McGill systems operating at peak efficiency. 

SAFETY DEVICES 

Key interlock system Withdrawal of key to obtain access to 
high voltage areas - shuts off breaker 
feeding power 

Transformer/Rectifier (T/R) 
disconnects from being energized 

Locking of disconnects prevents T/R's 

T/R grounding switch Use of grounding switch insures that 
residual charges on field are discharged 

INDUSTRIAL SAFETY REQUIREMENTS 

All employees will wear such protective equipment as is suitable for the 
particular operation, such as gloves, eye protection and respiratory 
protection. 

Access to the Electrostatic Precipitator will require eye and respiratory 
protection noted in Section E of the Work Permit (FMPC-ES&H-973) and 
consistent with the provision of the Environmental Safety & Health Manual 
Sections 7.1.3.1 and 7.3.3. 

As required by the State of Ohio, operating personnel will include a 
Stationary Engineer, who has been licensed by the State of Ohio. 
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DESCRIPTION OF EQUIPMENT 

Eff luent  gases f r o m  B o i l e r s  1 and 3 are rou ted  through E l e c t r o s t a t i c  
P r e c i p i t a t o r  (EP) U n i t s  1 and 2 r e s p e c t i v e l y .  
t he  u n i t s  and e x i t  from the  n o r t h  s ides t o  t h e  stacks.  
t h e  b o i l e r  induced d r a f t  fans. 

Gasses e n t e r  t he  south sides o f  
D r a f t  i s  suppl ied by 

P a r t i c u l a t e  ma t te r  i s  removed f r o m  t h e  products o f  combustion by e x p l o i t i n g  a 
w e l l  -known phenomenon o f  nature:  ob jec ts  o f  opposi te e l e c t r i c a l  charge 
a t t r a c t  each other .  Since t h e  p a r t i c l e s  i n  t h e  exhaust gases are f o r  t he  most 
p a r t  n e u t r a l  i n  e l e c t r i c a l  charge, t h e  smoke i s  passed through an e l e c t r i c a l  
f i e l d  generated around specia l ,  needle- t ipped p la tes ,  c a l l e d  discharge p la tes ,  
where t h e  p a r t i c l e s  are " a r t i f i c a l l y "  charged. The e l e c t r i c a l  f i e l d  r e s u l t s  
f r o m  t h e  a p p l i c a t i o n  o f  a h i g h  vo l tage  d i r e c t  c u r r e n t  source t o  t h e  discharge 
p l a t e s .  A f t e r  t he  p a r t i c l e s  are charged, they are a t t r a c t e d  t o  oppos i te l y  
charged (grounded) p la tes ,  where they are h e l d  by the  e l e c t r i c a l l y  b ind ing  
force.  
begins t o  overcome t h a t  force,  making removal o f  t h e  dus t  eas ie r .  Th is  i s  
done by mechanical ly shaking ( rapping)  the  p la tes .  A f t e r  t h e  dust  i s  shaken 
o f f ,  i t  f a l l s  i n t o  hoDDers f r o m  which i t  can be removed by a conveyor s y s t e m  

When enough p a r t i c l e s  accumulate on the p la tes ,  t h e  weight o f  t he  dust 

. .  
for .d isposa1.  

Locat ion and Functions o f  Major EP Components 

Major Component - No. Locat ion 

T r a n s f o r m e r / r e c t i f i e r  u n i t s  4 EP Penthouses 

EP Penthouses 2 Top o f  u n i t s  

EP Mainbodies 2 Above hoppers 

Rapping Mechanisms 8 A t  base o f  
enclosure upper 
and 1 ower sect ions 

Gas D i s t r i b u t i o n  P la tes  2 I n l e t  end o f  u n i t s  

Hoppers 4 B o t t o m  o f  u n i t s  

EP Contro l  Panel 

Funct ion 

DC c u r r e n t  source 

Support f o r  p l a t e s  
and i sol a t  i ng 
i nsul  a t o r s  

Enclosure f o r  p l  a t e s  

Cleaning o f  p l a t e s  by 
shaking 

Spreads dust p a r t i c l e s  
more evenly over 
f i e l d s  

Dust storage 

The c o n t r o l  panel i n  the  B o i l e r  P lan t  conta ins the f o l l o w i n g  c o n t r o l  devices 
f o r  t h e  EP u n i t s .  

T r a n s f o r m e r / r e c t i f i e r  c o n t r o l  (automat ic o r  manual) 

Transformer/rect  i f i e r  a1 arms 

Rapping system c o n t r o l  
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Insulator heaters 

Insulator heater a1 arms 

Purge a i r  system 

Purge a i r  alarms 

High hopper level alarms ( h i g h  and high-high dust alarms) 

Power Distribution Panels 

These panels, located under the EP units, are the source of power for T/R 
se t s ,  v i  brators, and heaters and contain the automatic voltage control u n i t .  

OPERATING PROCEDURES 

Inspection Prior t o  S t a r t  Up 

After an extended shutdown of e i ther  EP unit, a l l  the devices on i t  should be 
inspected and tested t o  make sure they are operational. 

Make certain that current t o  plates i s  off as follows: 

Obta in  keys for access doors a t  power distribution panels by 
withdrawal of key i n  interlock system. 

Verify t h a t  T/R disconnects are i n  the "OFF" position and t h a t  t h e  
grounding switch on the T/R set  i s  i n  the "GROUND" position. 

Inspect the EP units: 

Using keys, open u n i t  doors. 

Examine the inter ior  for foreign objects ( tools,  loose metal, e t c . ) .  

Check the plates and needles for a1 ignment. 

Inspect the hoppers' in ter ior  f o r  foreign objects, dust buildup, e t c .  

Check the action of the r a p p i n g  systems for each f ie ld ,  making 
certain there i s  no binding or sticking of the mechanism. 

Close and lock a l l  the access doors on the E P  units.  

Ready the penthouse for startup: 

Using key, open doors  a t  penthouse(s). 

Clean the  accumulated dust from a l l  the insulators i n  the penthouse. 

Inspect the insulators for damage (chipping, cracking) and call for  
repairs i f  necessary. 

Inspect the penthouse for foreign objects ( tools ,  debris, 
construction materials, e t c . ) .  
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Close and lock the penthouse door(s). 

Prepare the transformer/rect i f i ers (T/R' s )  for operation : 

Inspect and clean the T/R insulators. 

Inspect the T/R platform for foreign objects and rema 

Reset the oil temperature meter indicators. 

Turn T/R grounding switches to the H . V .  (high voltage) position. 

Unlock the T/R disconnects and place them in the "ON" position. 

Reconnect EP unit to power at the distribution panel (located under the EP 
unit) : 

Replace key in the key interlock breaker. 

Turn key interlock breaker to "ON" position. 

Turn on all of the breakers inside the EP power distribution panel. 

Turn on the main breaker on the EP power distribution panel. 

Make the "cold test;" verify that all foreiqn objects have been removed 
from the EP interiors and penthouses by turning on the voltage to each 
field: 

Press ''MAN" pushbutton at the voltage control selector switch for the 
unit. 

Turn on the voltage to field by depressing its power "ON" pushbutton. 

Note: The KV meter should indicate about 10 KV. 

Increase the voltage control slowly unti 1 arcing occurs. 

- Note: 

Turn off the voltage to each field by depressing the power "OFF" 
pushbutton. 

If all foreign objects are removed and the plates are in 
adjustment, arcing should occur between 29 and 36 K V .  

Record in the Boiler Plant operating log, data and time Electrostatic 
Precipitator was checked and any discrepancies noted. 

Warminq and Dryinq the EP System 

Warm the EP system at a uniform rate not exceeding 100°F per hour 
temperature rise to allow the entire structure to expand uniformly. 

Allow a dry-out period to rid the structure of any condensate which may 
have accumulated on cold steel during the previous shutdown. 
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Empty the hoppers cont inuous ly  t o  run ou t  condensate  dur ing  t h e  warm-up 
and d ry -ou t  t imes .  

CAUTION: DO NOT APPLY VOLTAGE TO THE FIELDS BEFORE T H E  EP IS 
COMPLETELY DRY.  

Wet d u s t  i n s i d e  t h e  EP will a f f e c t  EP performance and n e c e s s i t a t e  c leaning  
t h e  i n t e r i o r .  

Visua l ly  in spec t  the hopper o u t l e t s  f o r  condensate  before  tu rn ing  the 
f i e l d s  on. * 

S t a r t i n q  the EP U n i t  

Tur.ning on an EP F ie ld  

In the automat ic  mode: 

The T/R se t  may be energ ized  i n  the automatic  mode provided the c i r c u i t  
b reaker  and d isconnec t  switch f o r  each T/R se t  have been placed i n  t h e  
au tomat ic  p o s i t i o n .  

S e t  the manual/automatic s e l e c t o r  switch f o r  t h e  f i e l d  in  t h e  " A V C "  
(au tomat ic  vo l t age  c o n t r o l )  p o s i t i o n .  

Press the ''ON" r e c t a n g u l a r  bu t ton  f o r  power. 

- Note: "POWER ON" l i g h t  should come on. Voltage will i nc rease  
a f t e r  a 10-second de lay  u n t i l  the sparking l e v e l  i s  
reached,  will then drop t o  s e t  back l e v e l ,  and begin t o  
ramp up aga in .  

I n  the manual mode: 

T u r n  the f i e l d  vo l t age  adjustment  d i a l  t o  zero .  

P res s  the "MAN" pushbutton on t h e  manual/automatic s e l e c t o r  swi tch .  

P r e s s  the 'ION" r e c t a n g u l a r  bu t ton  f o r  power. 

- Note: The  ".POWER ON" l i g h t  should come on and t h e  K V  meter 
should read approximately 10 K V .  

Slowly turn the vo l t age  adjustment  d i a l  c lockwise i n  small increments 
u n t i l  excessive a rc ing  (more than one a r c  every f ive  minutes)  occur s .  

Note: Arcing can be observed by r a p i d  f l u c t u a t i o n s  on t h e  KV 
and mill iamp meters w i t h i n  a s h o r t  time span. 

Reduce the KV meter reading  by about 1/2 K V  o r  u n t i l  t h e  a rc ing  
s t o p s .  

S e t  the lower alarm setpoint on t h e  K V  meter t o  about 10 K V .  

S e t  the upper alarm setpoint t o  about 35 K V .  
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Turn on t h e  a i r  purge system by press ing t h e  "START" but tons f o r  t op  and 
s ide purge. 

Turn on the  rapping system by s e t t i n g  the  s e l e c t o r  swi tch on "AUTO." 

Note: Frequency o f  rapping per iods and t h e i r  d u r a t i o n  are 
c o n t r o l l e d  by t i m e r .  Manual rapping may be accomplished 
by s e t t i n g  t h e  s e l e c t o r  swi tch on ''MAN" and press ing the  
"MAN-TEST" but ton.  

When t h e  weather i s  a t  f reez ing o r  below, t u r n  on heaters f o r  
i n s u l a t o r  and rapping boxes. 

- Note: 

Empty the EP hoppers d a i l y  o r  more f requen t l y  i f  requ i red .  

Thermostats f o r  heaters should be s e t  a t  15OoF. 

Shu t t i ng  Down t h e  EP Uni t  (Extended Shutdown) 

Turn each f i e l d  o f  the EP of f  by press ing t h e  power "OFF" pushbutton j u s t  
be fo re  t h e  b o i l e r  d r a f t  fans are shut down. 

Turn o f f  t h e  a i r  purge fans a f t e r  the smoke (gas f low) has stopped. 

Turn t h e  key i n t e r l o c k  c i r c u i t  breaker i n  the  EP power d i s t r i b u t i o n  panel 
t o  t h e  "OFF" p o s i t i o n .  

Place each T/R grounding sw i t ch  i n  the "GROUND" p o s i t i o n .  

Turn on the  heaters and leave them operat ing w h i l e  t h e  u n i t  i s  down. 

A l l ow  t h e  rapping system t o  run  several days so t h a t  most o f  the dust i s  
removed from the  p l a t e s .  

Empty t h e  EP hoppers so t h a t  t h e r e  i s  no accumulated dus t  t o  s o l i d i f y .  

ASH EMPTYING 

Trans fe r  o f  Ash f r o m  Hoppers t o  S i l o  

Check l e v e l  o f  ash i n  s i l o  t o  see i f  s u f f i c i e n t  room i s  a v a i l a b l e  t o  
r e c e i v e  ashes. 

Check p o s i t i o n  and c l e a n l i n e s s  o f  swing gates on t h e  bottom o f  t he  pr imary  
and secondary rece ive rs  . 
- Note: 

Remove any accumulation o f  small  p a r t i c l e s  o r  w e t  ash be fo re  t u r n i n g  on 
the  system. 

Gates should be i n  c losed p o s i t i o n  w i t h  no holes i n  them. 

Open stop valves i n  water and steam l i n e s  l oca ted  j u s t  i n s i d e  the se rv i ce  
door on eas t  s ide  o f  B o i l e r  P lan t .  

Close the. d r a i n  valves on t h e  water and steam supply l i n e s  l oca ted  i n  the 
t rench  t h a t  runs from t h e  B o i l e r  P lan t  t o  the  ash s i l o .  
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Note :  When the pressure and f low of w a t e r  i n s i d e  t h e  l i n e  i s  
s u f f i c i e n t ,  t he  mercoid swi tch at tached t o  t h e  water 
va l ve  w i l l  c l ose  t h e  c i r c u i t  feeding the  steam va lve  t i m e r .  

The minimum opera t i ng  water pressure i s  15 p s i g  a t  the a i r  
washer nozzles, g i v i n g  a f l o w  o f  240 g a l l o n s  pe r  hour 
through f o u r  l / Z - i n c h  nozzles.  

Turn the  panel s e l e c t o r  sw i t ch  t o  the ON p o s i t i o n .  

PANEL ON (Amber) - l i g h t  comes on 

A I R  ON (White) - l i g h t  comes o n .  

STEAM ON (White) - l i g h t  comes on 

LINE CLEAR (White) - l i g h t  comes on 

Push SYSTEM START bu t ton .  

SYSTEM ON (White) - l i g h t  comes on 

STEAM VALVE OPEN (White) - l i g h t  comes on 

Push AUTOMATIC C I R C U I T  ON but ton.  

AUTOMATIC C IRCUIT  ON (Amber) - l i g h t  comes on 

AUTOMATIC SEQUENCE READY (Green) - l i g h t  comes on 

Push SEQUENCE START bu t ton .  

I N  SEQUENCE (Green) - l i g h t  comes on 

AUTOMATIC SEQUENCE READY (Green) - l i g h t  goes ou t  

VALVE SG4 CLOSED (White) - l i g h t  comes on 

VALVE SG3 OPEN (White) - l i g h t  comes on 

Note: The automatic system w i l l  run through cyc les  t o  c lean 
a l l  hoppers on t h e  EP system and shut o f f  eve ry th ing  
i n  t h e  automatic system. The system w i l l  p u l l  an e x t r a  
c y c l e  a f t e r  SG3 va lve  c loses and SG4 va lve  opens t o  
c lean t h e  B o i l e r  P lan t  ash l i n e .  

Shut o f f  t h e  automatic system’s START and STOP panel manually as f o l l o w s :  

Turn t h e  panel s e l e c t o r  sw i t ch  t o  the  OFF p o s i t i o n  w h i l e  STEAM VALVE 
OPEN l i g h t  i s  o f f .  

- Note: The system must be shut o f f  when STEAM VALVE i s  i n  the  
OFF p o s i t i o n .  I f  t h i s  i s  no t  done, steam va lve  w i l l  not  
shut o f f  and t h e  system w i l l  p u l l  con t i nuous ly  u n t i l  t he  
manual steam va lve  i s  closed. 
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Shut off steam at STOP valve just inside east personnel door. 

Close water valve to the air washer. 

Open drain valves in the steam line and water line. 

PREVENTIVE MAINTENANCE SCHEDULE 

Inspect vibrators for proper operation. 

Test all control panel pilot light bulbs and 
rep1 ace as necessary. 

Record all control panel meter readings. 

Insure hoppers are emptied of dust. 

Inspect and clean all insulators and insulator 
compartments. Inspect a1 1 rapper air cy1 inder 
1 inkages .* 
Open access doors on the EP chamber and inspect 
pl ates and need1 es for cl eanl iness. 
hoppers for bridging.* 

A1 so inspect 

Check insulator compartment heater resistance and 
insure that open or short circuit conditions do 
not exist. 

Inspect all motors and bearings for overheating 
and excessive vibration. Lubricate as necessary. 
- Note: Motors must be operating at steady state 
during check. 

Inspect and clean purge air filters if necessary. 

Blow down drip legs in air lines. 

Inspect all air line lubricators and fill with 
Union Carbide HFT 500 Poli Alkaline Glycol Oil 
or equivalent. 

Inspect all air line filters for water accumulation, 
drain if necessary. e: If excessive water is 
observed, check air drying system for proper 
operation. . 

Manually operate rapping cylinders using solenoid 
valve override and inspect for proper operation 
(not necessary to open rapping boxes to do this). 

Frequency 

Once each week. 

Once each week. 

Every 4 hours. 

Every 8 hours. 

Yearly 

Yearly 

Yearly 

Every 8 hours. 

Once per month. 

Once each day. 

Once per month. 

Once per month. 

Once each month. 

*Caution: Must be done with fields de-energized. 
Insure T/R disconnects at "off" and T/R 
grounding switch is in ground position. 



Once each week. 

Once each year. 

Once each year. 

Once each week 

Read and record temperature gauge on T/R set .  

Inspect h i g h  v o l t a g e  bushing on T/R set  and clean 
as necessary;* 

Remove o i l  sample from T/R set  and analyze for  d i -  
e lec t r ic  strength and presence of acids. 

Check Rotary Valve' Torque Limiter for over heating 
due t o  excessive slippage. 

*Cau t ion :  Must be done with f ie lds  de-energized. 
Insure T/R disconnects a t  "off" and 
T/R grounding s,witch i s  i n  ground 
position. 

YEARLY PREVENTIVE MA1 NTENANCE INSPECT I ON 

W i t h  the boiler o u t  of service, set  bo th  f ie lds  t o  r a p  a t  timed intervals 
for  two days. 

S h u t  off electrical  power t o  the f ie lds .  

Lock and t a g  " O u t  Of Service'' the power equipment t o  the u n i t .  

T u r n  the key interlock c i rcu i t  breaker i n  the EP power panel t o  "Off." 
The key can now be removed. 

Place T/R grounding switch to  GROUND position. 

Key from the interlock c i rcu i t  breaker can be used to  g a i n  access t o  extra 
keys to  unlock penthouse a t  access doors.  

Ground h igh  voltage l ines i n  penthouse w i t h  GROUNDING STRAPS BEFORE 
E N T E R I N G  UNIT. 

Clean complete interior of bo th  f ie lds  checking al l  plates for damage. 

Vacuum penthouse, insulators, and insulator compartments. 

Check insulator compartment heater resistance and insure t h a t  open or 
short c i rcu i t  conditions do n o t  exis t .  

Check for  tightness on a l l  insulators. 

Inspect high vol tage  bushings on T/R set  and clean. 

Remove o i l  sample from T/R set  and analyze for dielectr ic  strength. 
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PROBLEM TROUBLESHOOT I NG GU I DE 
Problem Poss ib le  Cause Correc t ion  S teps  

a )  T/R d isconnec t  no t  

b) Control power no t  
on. on. 

c)  Manual - AVC c )  T u r n  t o  e i t h e r  
s e l e c t o r  switch "MAN" o r  "AVC."  
i s  i n  the "OFF" 
p o s i t  ion.  

d )  Alarms no t  reset. 
e )  Breakers i n  power 

d i s t r i b u t i o n  panel i n  panel on. 
no t  on.  

1. F i e l d  wi l l  n o t  e n e r g i z e  a )  T u r n  disconnect  on. 

b) T u r n  con t ro l  power 
a f t e r  the "POWER ON" on. 
but ton i s  pushed. 

d )  Reset the alarms. 
e)  Turn a l l  breakers  

Shor t  c i rcui ts  on high 
v o l t a g e  s i d e  o f  the 

2 .  "POWER ON" l i g h t  
i ndi c a t e s  f i e l d  
power i s  on, but  T/R caused by: 
KV meter reading a )  Shorted high a )  Check the high 
i s  z e r o ,  and MA v o l t a g e  wir ing 
meter reading  is f o r  fore ign  
high.  o b j e c t s .  

vol t a g e  w i  ri ng . 

b)  Dust bui ld-up  b) T u r n  power t o  f i e l d  

the f i e l d  t o  d is lodge  
d u s t  o r  fore ign  
o b j e c t .  T u r n  power on 
and again check f o r  
s h o r t .  

c )  T u r n  power t o  f i e l d  

the f i e l d  t o  d i s l o d g e  
d u s t  o r  fore ign  
o b j e c t .  T u r n  power 
on and again check 
f o r  s h o r t .  

f a i  1 ure. a l l  i n s u l a t o r s  f o r  
c r a c k  o r  e l e c t r i c a l  
puncture. Rep1 ace 
a s  necessary.  
Check f o r  groundings 
of  secondary T/R.  

e )  The breakdown e)  Have T/R o i l  t e s t e d  
o f  the T/R by an o i l  t e s t i n g  
i n s u l a t i n g  o i l .  service . 

between the  o f f .  Manually r a p  
p l  a t e s .  

c )  A fore ign  o b j e c t  
f a1 1 i ng between o f f .  Manually r ap  
the p l a t e s .  

d )  An i n s u l a t o r  d )  V i s u a l l y  inspec t  
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3 .  Over/under v o l t a g e  
a1 arm sounds. 

4 .  T/R high o i l  
temperature  
a1 arm sounds. 

5. T/R overload alarm 
sounds. 

a )  Voltage l i m i t s  on 
K V  meter not  se t  
proper ly  due t o  a 
change i n  o p e r a t i n g  
c o n d i t i o n s .  

b) Check a l l  high 
b u t  current i s  ze ro .  vo l tage  wir ing 
P o s s i b l e  open connect ions.  A1 1 
c i r c u i t  on secondary should be t i g h t  and 
s i d e  o f  T/R. c l e a n .  

c )  Voltage i s  low and c )  Check a l l  i n s u l a t o r s  
c u r r e n t  i s  high due on high vol tage  side 
t o  conduction a c r o s s  of T/R f o r  d i r t  or 
a d i r t y ,  damaged damage. C1 ean 
o r  cracked i n s u l a t o r .  o r  r e p l a c e  a s  

a )  Set l i m i t s  a t  proper  
s e t  p o i n t .  

b )  Voltage i s  high,  

d )  See Item 2 above. 

Overheating of  T/R 
insul a t  i ng o i  1 caused 
by : 
a )  Shor t  c i r c u i t  on 

secondary s i d e  o f  
T / R .  

b )  Oil d e t e r i o r a t i o n  
(moisture ,  a c i d s ,  
e t c . )  

Excessive primary T/R 
current being drawn 
due t o :  
a )  Continual a r c i n g  

between pl a t e s .  

b )  Shor t  c i r c u i t  on 
high vol tage  
secondary o r  T /R .  

necessary.  

a )  See 2 ( a  

b )  Have T/R 
by an o i  
s e r v i c e .  

o i l  t e s t e d  
t e s t i n g  

a )  Readjust  v o l t a g e  
manually so t h a t  
a r c i n g  s t o p s .  AVC 
may need t o  be 
re tuned .  See AVC 
manual/automatic. 
Cal l  e l e c t r i c a l  
maintenance t o  
reset  overloads.  

b )  See No. 2 .  

MAINTAINING RECORDS 

Log a s e t  of  meter readings  f o r  each o p e r a t i n g  f i e l d  every f o u r  hours. 

Fi le  the d a t a  sheet i n  the B o i l e r  P l a n t  o f f i c e  f o r  future reference .  

Continuous o p a c i t y  and oxygen readings  a r e  recorded on s t r i p  c h a r t s  l o c a t e d  i n  
the  main o p e r a t i n g  panel o f  the f i r i n g  a i s l e .  
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SPARE PARTS LIST 

Mater ia l  Removal (Rappers) 

Air Cy1 i nder 
Air Pres s  Regulator  
Lubr ica tor  
Solenoid Valve 

Mater ia l  Hand1 inq (Hoppers and Screws) 

Unitop Conveyor Vibra tor  
Rotary Valve Sprocket  ( d r i v e )  
Rotary Valve Sprocket  (d r iven )  

Materi a1 Removal 

I n s u l a t o r s  (Top and Side)  
I n s u l a t o r  (Through) 
Temperature Switch 
Heaters  

Duct System 

Thermocouple ( t y p e  J) 
Thermocouple Transmi t t e r  

Control Panel s 

Switch Contact  Block, 1 NO, Inc.  
EP I n l e t  Temperature Meter 
K V  Meter 
MA Meter 
Vol t t r a p  
Var iab le  Time Delay 
Fixed Time Delay 
Re1 ay 
Rapping Pulse  Timer 
Rapping Durat ion Timer 
Rapping Cycle Timer 
So l id  S t a t e  Relay 
Auto Voltage Control 1 er 
Auto Voltage C i r c u i t  
Surge A r r e s t o r s  

QUALITY ASSURANCE 

All q u a l i t y  r e l a t e d  a c t i v i t i e s  a r e  conducted per  the requirements  o f  t h e  FMPC 
Q u a l i t y  Assurance ( Q A )  program. 
accordance w i t h  the Environmental Compl i ance QA P1 an a s  submit ted under i tern 
64 o f  the 30 day s u b m i t t a l .  This program inc ludes  but  i t  i s  not l imi t ed  t o :  

- 

The QA Program w i l l  be conducted i n  

work being conducted t o  approved Standard Operat ing Procedures (SOP) 
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- the alarm systems will be checked to ascertain that all systems are in 

- scheduled inspections will be performed by trained personnel with 

operating condi ti on 

cal i brated instrumentation 

- 'selection and purchase o f  associated equipment done according to 
established specification 

maintenance procedures designed to assure proper instal lation and of 
critical components will be done 

- 

- preventive maintenance (PM) procedures to assure replacement before 1 i fe 
of  bag has been exceeded will be performed 

- maintenance procedures and check lists will be developed to assure proper 
and timely maintenance 

- PM procedures to anticipate and prevent the failure of instrument monitors 
and controllers will be performed 

- complete documentation o f  all calibrations 

- complete documentation of all inspections and associated corrective action 

- complete documentation of all training of personnel 

REFERENCE DOCUMENTS 

Manufacturing Standards 

1. SOP 43-C-402, "Steam Generating Equipment" 

2. SOP 43-C-406, "Ash Handling System" 

3. SOP 43-C-411, "Power Plant Electrostatic Precipitator" 
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INTRODUCTION 

The FMPC is 'a large scale production facility operating in excess of' 400 air 
emission sources* which have the potential to emit air pollutants to the 
atmosphere. 
systems to control particulates and gaseous emissions. 
facility are limited to quantities of listed criteria pollutants, 
radionuclides and trace amounts of hydrogen fluoride (HF) and kerosene fumes. 

Overview of Current Air Pol 1 uti on Control Proqrams 

A comprehensive Air Pollution Control Program is*'in effect at the FMPC to 
minimize the emission of air pollutants to the atmosphere and ensure continued 
regulatory compliance. 
pollutant discharges from plant emission points in order to reduce worker and 
pub1 ic exposure and minimize associated environmental impacts due to plant 
operations. 

The FMPC uti1 izes high efficiency dust collection and scrubber 
Emissions from the 

The program's objective is to effectively reduce air 

All particulate emission points with the potential to emit radionuclides to 
the atmosphere (there are a total of 59 at the FMPC) are equipped with stack 
samplers. These samplers draw a continuous sample from a fixed point within 
the stack across a pleated filter paper at an isokinetic rate. 
papers are inspected at least once per week and changed if they show soiling. 
If no soiling is evident, filters are changed monthly, at a minimum. Critical 
dust collector samplers are inspected twice weekly. Upon removal, all filter 
papers are analyzed to determine both particulate and radionuclide emission 
levels. 

The filter 

Isokinetic flow rate for each sampler is based upon velocity traverse data 
obtained in the stack. 
and the sample flow rate that gives a representative sample is determined. 
The sample flow is adjusted using a sampler rotameter, and the calibration o f  
sampler rotameters is checked weekly. P1 ant personnel check rotameter 
settings hourly to ensure that the sample flow i s  present. 

Traverse data is collected from each stack annually, 

Twenty-two FMPC emission stacks are currently equipped with Ludlum 
breakthrough monitors. These monitors are designed to give operators an 
immediate alarm in the event of failure (breakthrough) of the filter system by 
continuously monitoring the sampler filter paper for radioactivity. All 
monitors are tied into control panel boards with audible alarms to alert 
operating personnel. The fifteen most recently installed monitors are 1 inked 
to the FMPC central alarm system which sounds in the Communications Center. A 
data base of monitor count rate records has been established to statistically 
define optimum monitor action level settings. Panel board 
alarms are checked every two weeks to assure they are functioning properly. 
Monitors are calibrated electronically and checked with a check source 
semi annual 1 y . 
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*An emission "source" is defined as each individual piece of 
equipment that generates a potential pollutant. An emission 
"point" is a s.tack, or other device, where emission actually 
takes place. 
emission point. 

Thus, many "sources" may be involved in a single 



Under the provisions of DOE Order 5480.14 and the Comprehensive Environmental 
Response Compensation and Liability Act (CERLA) of 1980, the release o f  one 
pound of radionuclides above normal operating losses from a source to the 
atmosphere mandates the shutdown of processes involved and the implementation 
of specific response and reporting procedures. Normal operating losses are 
those levels established by the source operating permits. 
in compliance with these regulatory requirements. 

The FMPC operates 

The Production Operations Department is responsible for operations of emission 
control equipment, exclusive of sampl ing/monitoring instrumentation. This 
department a1 so has responsibility for preventative and routine maintenance. 
Operational procedures involving emission control systems are reviewed and 
approved by the Environmental Compliance Group prior to implementation. 

REASONS FOR OPERATION AND MAINTENANCE PLAN 

This Operation and Maintenance Plan has been prepared to explain the 
activities necessary to keep the Precipitator associated equipment operating 
at peak efficiency and to satisfy the 90 day FFCA requirement. , 

This plan addresses the emission control equipment which augments the three 
electronic precipitators. The units servicing the precipitators are filter 
bl anket dust collectors and a cyclone separator. 

DESCRIPTION OF OPERATION AND EQUIPMENT 

The FMPC has in Plants 6 and 9 three electronic precipitators. Though none o f  
these is currently operated, each has a dust collector as associated 
equipment. 
augmented by American Air Filter, filter blanket type dust collectors. 
precipitator in Plant 6 is equipped with a Kirk and Blum Cyclone. All of 
these units service machining operations in the two production plants. 
Descriptions of these air pollution control devices are as follows. 

Two precipitators in Plant 6 and one precipitator in Plant 9 are 
One 

Kirk and Blum Cyclone 

The cyclone is a large round cylinder. 
direction enters the cylinder body of the cycle tangentially. Since the 
cylinder body is much larger than the inlet air duct, this greatly decreases 
the air velocity causing the dust particles in the air flow to fall out. The 
bottom of the cylinder body funnels the dust particles to residue disposal. 
The air entering the cyclone will be funnelled in a circular motion initially. 
It then exhausts out an opening in the top of the cylinder body. 

The air travelling in a horizontal 

The Kirk and Blum cyclone serves the three Sunstrand lathes, one Herbinger 
lathe, and the Tocco furnaces. The lathes are almost never used and the Tocco  
furnaces have not operated in years. 

American Air Filters 

The north and south American Air Filters (AAF) in Plant 6 filter uranium 
contaminated dust from the exhaust air streams for the various lathes and 
mills used in the Plant 6 machining processes. 
roll filter media prior to being exhausted to the atmosphere. 
precipitators, f o r  these units are not operational. 
by a single point isokinetic air sampler. 

The dust is filtered through a 

The exhaust air is sampled 
The electronic 

When the filter roll has been 
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expended, it is removed by the Maintenance Department, placed in drums by the 
Production Department and sent to Plant 1 for disposal. 

' The 
Bar 

The 
mi 1 

The 
fil 

north MF services the two Bardons & Oliver cutoff lathes, the six Acme 
and Drill machines, the three Heald lathes, and two J&L turret lathes. 

south AAF services the Cross Transfermatic, the four vertical Cincinnati 
s ,  and the two Kearney and Trecker horizontal mills. 

American Air Filter in Plant 9 filters the particulates through a roll 
er media prior to exhausting to the atmosphere. The electronic 

precipitators for this unit is not operational. .The air is exhausted out a 
stack that is equipped with a single point isokihetic air sampler to monitor 
emissions. When the filter roll has been expended it is removed by 
maintenance, placed in drums by production and then sent to Plant 1 for 
disposal. Dust Collector 69E-2400 services all mills, lathes, and boring 
machines used in the Plant 9 machining process. 

INDUSTRIAL SAFETY AND HEALTH REQUIREMENTS 

Observe a1 1 nuclear safety requi rements for dust col 1 ector materi a1 per 
Manufacturing Specification 4-BN/E-410-1 and 4-BN-480-1. 

A dust-type respirator fitted with cartridges approved for radionuclides shall 
be worn when there is possible contact with dust. 

Leather-palm gloves shall be worn when handling drums or when working with 
dust col lector equipment. 

Move and store dust collector material per Standard Operating Procedure 
20-c-101. 

When working in dust conditions, vacuum excessive nuclear material from the 
exterior of clothing before removing the respirator. 

Respirators must be worn anytime a dust collector is entered. 
air-purifying respirator may be worn when exposure periods inside a dust 
collector do not exceed five minutes. 
exposure periods inside a dust collector which exceed five minutes. 

A dust-type 

An airline respirator shall be worn for 

Disposable outer coveralls will be worn by anyone entering a dust collector 
for cleaning or filtering media removal. 
disposable garments will be discarded in a properly labeled drum. 

Upon exiting the collector, the 

Safety glasses shall be worn at all times. 

Dust spills shall be immediately vacuumed. 

Exhausters shall remain on while the equipment served is in use, except in an 
emergency, or during the inspection o f  the units. If the dust collector must 
be shut down, follow the procedure in "Operator Emergency Shutdown." The 
shutdown procedure shall be posted on each dust collector control panel. 

Process clothing shall be worn and be completely buttoned when working inside 
the dust col1,ector. 
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Before entering the filter housing enclosure, check that a "Work Permit" Form 
FMPC-EH&S-973 has been issued and is posted outside the collector. 

Before entering the col-lector enclosure, lock and tag "Out Of Service" the 
power equipment to the collector and the associated unit including the main 
exhaust motor and blower motor per FMPC "Lock and Tag Procedure," Section 8.3, 
FMPC Environmental Safety and Health Manual. 

Any circumstance which could have resulted in a significant intake of 
radioactive materials by inhalation, ingestion, or absorption will be 
immediately reported to a supervisor. 
will report to the Medical Department at the end of fheir shift to submit a 
urine sample and again report at the start of their next shift to submit 
another urine sample. The supervisor will inform the Industrial Hygiene 
Technician of the circumstance and file a minor event report before the end o f  
the shift during which the circumstance happened. 

The involved employees, wage or salary, 

Use care when handling dirty bags to minimize-spillage of dust. 
shall be vacuumed as soon as possible in order to minimize-the spread of 
possibly contaminated material to clothing and to areas outside the dust 
col 1 ector enclosure. 

Spillage 

OPERATING PROCEDURES 

Cyclone 

These units have no filter media, differential pressure controls 
instrumentation, or alarms. 

Turn on the main power disconnect. 

Starting the dust collectors: 

Start the collector by pushing the "START" button on the controller. 

Inspect the dust collector hourly for: 

Visual and audible characteristics. Record on Form FMPC-PRO-334 "Dust 
Collector Inspection" that the unit was inspected. 
is obviously malfunctioning or emitting unusual sounds, shut down the 
unit. Notify the supervisor. 

If the dust collector 

A sudden rise (looo +/- 25O F) in temperature (if equipped with a 
temperature gauge). Shut down the dust collector. Notify the supervisor. 

Radiation stack monitor readings (if equipped with a stack monitor). 
Record the readings on Form FMPC-PRO-2608-1 "Dust Collector Radiation 
Stack Monitor Readings." 
any scale in one hour, notify the supervisor and the Industrial Hygiene 
Techni ci an. 

If the readings increase more than 10 percent o f  

Stack sampler rotameter flow ( i f  equipped with a stack sampler rotameter). 
Record the reading on Form FMPC-PRO-2612 "Stack Sampler Check Sheet." 
Adjust the flow if necessary and record the adjusted flow on Form 
FMPC-PRO-2612. 
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Perform the following each shift of operation: 

At a time specified by the supervisor shut down and inspect the dust 
coil ector per i tems on "Dust Col1 ector Inspect ion Sheet, 'I Form 
FMPC - PRO-2609. 
WARNING: WEAR A DUST-TYPE RESPIRA 

If problems exist after inspection 
is to correct the problems per Tab 
Maintenance Department. 

Shutting down the dust collector: 

OR DURING INSPECTION. 

per Form FMPC-PRO-2609 the supervisor 
e 1. If damage is found notify the 

Insure that all equipment served is out of operation. 

Press the "STOP" button on the controller. 

Empty the collector as follows: 

The collector empties to a sump and is pumped to the 
treatment area. 

TABLE 1 
INSPECTION TROUBLESHOOTING GUIDE 

I tern 
- No. Problem 

1. High rotameter flowrate 

Condition 
And/or 
Cause 

Damaged fi 1 ter 
blanket 

2. Soiled stack sampler filter Damaged f i 1 ter 
bl an ke t 

3. Filter blanket will not Advance mechanism 
advance faulty 

Plant 6 water 

Corrective 
Action 

Check the filter 
blanket . Advance 
or replace as 
requ i red. 

Check the filter 
blanket . Advance 
or replace as 
required. 

Notify the 
Maintenance Dept. 

American Air Filters 

Note: 
operational. There are no differential pressure controls. 

Turn on the main power disconnect. 

Starting the dust collectors: 

The Westinghouse electronic precipitators on these units are not 

Start the unit by pressing the "ON" button on the controller in the filter 
house. 
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On unit 3579, advance the filter media as required by pressing the manual 
operating button on the advance mechanism until sufficient clean filter is 
exposed. On unit 3978, the manual operating button actuates a timer which 
rolls the soiled filter u p  until the timer has expired. 

Turn on the stack sample control unit. 

After startup and once each hour, check that the manometers are indicating i n  
the green area as indicated by the mark on the manometer tube. 
readings on Form FMPC-PRO-2617 "Dust Col1 ector Manometer Readings. I' 
units have no differential pressure alarms.) 

Record the 
(These 

Inspect the dust collector hourly for: 

Visual and audible characteristics. Record on Form FMPC-PRO-2617 "Oust 
Collector Inspection" that the unit was inspected. 
is obviously malfunctioning or emitting unusual sounds, shut down the 
unit. Notify the supervisor. 

A sudden rise (looo +/- 25OF) in temperature (if equipped with a 
temperature gauge). Shut down the dust collector. 'Notify the supervisor. 

If the dust collector 

Radiation stack monitor readings ( i f  equipped with a stack monitor). 
record the readings on Form FMPC-PRO-2608-1 "Dust Collector Radiation 
Stack Monitor Readings." If the readings increase more than 10 percent o f  
any scale in one hour, notify the supervisor and the Industrial Hygiene 
Technician. 

Stack sampler rotameter flow ( i f  equipped with a stack sampler rotameter). 
Record the reading on Form FMPC-PRO-2612. 
and record the adjusted flow on Form FMPC-PRO-2612. 

Adjust the flow if necessary 

Cubic feet/hour meter (if equipped with a cubic feet/hour meter). 
the flow reading on Form FMPC-PRO-2612. 
record the adjusted flow on Form FMPC-PRO-2612. 

Record 
Adjust the flow if necessary and 

Perform the following each shift o f  operation: 

At a time specified by the supervisor shut down and inspect the dust 
collector per items on Form FMPC-PRO-1706 "Precipitron Inspection." 

WARNING: WEAR A DUST-TYPE RESPIRATOR DURING INSPECTION. 

If problems exist after inspection per Form FMPC-PRO-1706 the supervisor 
is to correct the problems per "Inspection Troubleshooting Guide." 
damaged filter blanket is found notify the Maintenance Department. 

I f  a 

Shutting down the dust collectors: 

Insure that all equipment served is out of operation. 

Press the "STOP" button on the controller. 

Empty the collector as follows: 
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When t h e  f i l t e r  media i s  expended, n o t i f y  t h e  Maintenance Department t o  
i n s t a l  1 a rep1 acement. 

Mark a drum w i t h  t h e  f o l l o w i n g  code numbers: 
month). 

600-N003-7--- ( c u r r e n t  

Place the  s o i l e d  f i l t e r  i n  a p l a s t i c  l i n e r  and then a drum. 
another drum over t h e  t o p  o f  t h e  marked drum. 
and p lace  them on a sk id .  

I n v e r t  
Band t h e  two drums together  

Enter t h e  requ i red  i n fo rma t ion  on Form 
FMPC-AC- 1945. 

Send t h e  f i l l e d  drums t o  P lan t  1 f o r  disposal.. 

OPERATOR EMERGENCY SHUTDOWN 

N o t i f y  app rop r ia te  area operators t o  shut down operat ions.  
c o l l e c t o r  by pushing t h e  exhauster "STOP" bu t ton .  

Shut down t h e  dus t  

UNUSUAL CIRCUMSTANCE 

Any Unusual Circumstance Sha l l  Be Considered As A Poss ib le  F a i l u r e  U n t i l  
Determi ned Otherwise and t h e  Supervisor Sha l l  Proceed as Fol lows: 

Shut down t h e  c o l l e c t o r  per  "Operator Emergency Shutdown." Lock and t a g  "Out 
o f  Service:  t h e  main exhaust motor per  Lock and Tag Procedure (Sec t ion  8.3, 
FMPC Environmental Safe ty  & Hea l th  Manual . )  

N o t i f y  t h e  P l a n t  Manager. 

Request an I n d u s t r i a l  Hygiene ( I H )  Technic ian t o  check the  sampler f i l t e r .  

V i s u a l l y  check t h e  c o l l e c t o r .  

A "Minor Event" r e p o r t  i s  t o  be completed by the  superv isor  p r i o r  t o  the  
complet ion o f  t h e  s h i f t .  

FILTER CHANGE AND INSPECTION 

Product ion Operat ions 

Stack Sampler F i l t e r  - Inspec t i on  and/or Change 

Stack sampler f i l t e r s  a re  checked once each week and changed a t  l e a s t  once per 
month by an I n d u s t r i a l  Hygiene Technician. 

I n d u s t r i a l  Hygiene Technic ian R e s p o n s i b i l i t y  

N o t i f y  t h e  superv isor  o f  t h e  f i l t e r  i nspec t i on  and/or change. 

N o t i f y  t he  superv isor  o f  t he  c o n d i t i o n  ( s o i l e d  o r  unso i led)  o f  t he  f i l t e r  

If t h e  f i l t e r  i s  changed, submit t h e  f i l t e r  f o r  normal ana lys is .  

N o t i f y  t h e  superv isor  o f  t h e  f i l t e r  ana lys i s .  
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Supervisor Responsi bil i t y  

If the f i l t e r  i s  changed b u t  i s  not  soiled, resume normal operation of  the  
d u s t  collector. 

I f  the f i l t e r  i s  soiled, shut down the  d u s t  collector per "Operator 
Emergency Shutdown." 
per Lock and Tag Procedure (Section 8.3, FMPC Environmental Safety & 
Health Manual. 

Lock and t a g  " O u t  O f  Service" the main exhaust motor 

Notify the Plant Manager of the condition o f , t he  soiled f i l t e r  being 
analyzed. 

Inspect the dust collector for evidence of dust, and i f  dust i s  present, 
determine the source. 

Obtain the f i l t e r  analysis and notify the Plant Manager. 

- Note: Do n o t  res ta r t  the d u s t  col lector  or ope ra t ion ( s )  
served by the d u s t  collector until an analyses of  
the stack loss has been reported and approval t o  
res ta r t  has been granted by the P l a n t  Manager. 

If the leak source has been located, clean the collector and n o t i f y  the 
Maintenance Supervisor t o  make repairs. 

After repairs are complete, clean the collector. 

- Note: The Plant Manager shall make a determination t o  
res ta r t  collector. 

A "Minor Event" report i s  t o  be completed by the supervisor prior t o  t h e  
completion of his sh i f t .  

Environmental Safety & Health 

Definitions 

Stack Sampler - A device mounted on the exhaust stack, consists of a 
single-point sample extraction tube  and a f i l t e r  holder. A controlled volume 

his a i r  passes 
Any particulate 

o f  air i s  pulled.from the exhaust stack by a vacuum pump. 
t h r o u g h  a pleated f i l t e r  located inside the f i l t e r  holder. 
material i s  collected on the pleated f i l t e r .  

P1 eated F i l te r  - Staplex  TFA " S "  pleated cell ulose paper f i 
i n  diameter, designed for h i g h  flowrates. 

t e r ,  four inches 

Rotameter - An airflow measuring device t h a t  consists of a graduated glass 
tube containing a free f l o a t i n g  metal ball .  
stack sampler t o  measure the airflow being drawn th rough  the stack sampler. 
The rotameter i s  placed between the stack sampler and the vacuum l ine by use 
of quick disconnect f i t t i n g s  t h a t  are present on the stack sampler and the 
rotameter. 

The rotameter i s  used a t  the 
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Sampling Rate - The volume of air being drawn through the stack by a vacuum 
pump. 
the flowrate through the stack sampler is equal to the flowrate i n  the stack 
at the sampler location. 

Ludlum Stack Monitor - A beta-gamma radiation detection instrument consisting 
of a control/meter box, a section of coaxial cable, and a Geiger-Muller (GM) 
pancake probe. 
sampler assembly. A s  material collects on the filter, a signal is delivered 
to the control box which is located at the dust collector panelboard (or any 
location convenient to Production Operations). 
mechanism that can be set to alarm at the panelboard if any material collects 
on the stack filter. 

Each stack velocity has been measured, and the sampling rate is set S O  

The GM probe is located beneath the filter in the stack 

The stack monitor has an alarm 

Required Equipment 

Rotameter, 0 to 60 Lpm, with Schrader or Swagelok fittings. 

Pre-numbered type "S" pleated f i 1 ters. 

Polyethylene bags. 

Screwdriver and pliers. 

Stack Sampler Inspection Report (FMPC-ES&H-2239 through 2242) (hereinafter 
called the "Inspection Report"). 

Dust Collector Log Book. 

Final Stack Sampler Results Form (FMPC-ES&H-1510). 

Stack Discharge Report (FMPC-ES&H-2563). 

Procedure for Filter Inspection and Change 

All stack samplers shall be inspected once each week and all filters will be 
changed at least once per month. 

Fifteen critical dust collectors (identified by Production) will have 
their filters changed twice per week. 

Obtain required equipment at ES&H Decontamination Room. 
installed filters and prescribed flow from the Stack Log Book and fill in on 
Inspection Report. 

Obtain numbers of 

At the control panel of the dust collector being inspected, observe the Ludlum 
stack monitor. 

Record the reading from the stack monitor on the Inspection Report. 

Record the stack alarm set point on the Inspection Report. 

At the stack sampler, check to see that the stack sampler, vacuum tubing, and 
other sampling equipment is operating properly. 
note them in the "Remarks" section. 

If any defects are found, 
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Determine the existing sampling rate by inserting the rotameter between the 
vacuum line and the filter holder. 

Record this reading under "Rate-actual" on the Inspection Report and 
adjust to prescribed rate, if necessary. 

If the prescribed rate is not obtainable, this should be noted on the 
Inspection Report sheet. 

Strike the cone section of the filter holder several times around the 
periphery of it with the handle of the screwdriver to dislodge any material 
that might be clinging to the inside of the cone., 

Using the screwdriver, loosen the three 1/4" bolts and carefully lower the 
bottom section of the filter holder. 

If the filter shows evidence of any accumulation of material, remove the 
pleated filter and place it in a plastic sample bag. 
assure that none of the material falls from or i s  blown off of the filter 
while it is being removed and placed in the bag. 

Care must be taken to 

If a filter change is necessary, insert a new pleated filter (pre-numbered) in 
the filter holder. 

Using the three 1/4" bolts, secure the filter holder tiqhtly to the cone 
using pliers and screwdriver. 

If no change is made, check that the filter number is correct before 
closing the filter holder. 

Recheck the sampling rate of the stack sampling assembly. 
prescribed rate, if necessary. 

Adjust to the 

Remove the rotameter and reconnect the vacuum line to the sampler. 

If the prescribed rate could not be obtained, note this on the Inspection 
Report sheet. 

If the filter has been changed and it is clean, go to the next dust collector 
and continue the inspection by repeating the above steps until all dust 
collectors in the plant are inspected. 

If any filters were changed or if there i,s any deficiency in a sampler or d u s t  
collector operation, advise the plant supervisor or his representative of the 
facts before leaving the plant and make suggestions for correcting any 
deficiencies. 
and the time and date he was notified on the Inspection Report sheet. 

Note the plant supervisor's name or his representative's name 

If the filter has been changed and there i s  an accumulation of material on the 
filter, immediately inform the plant supervisor or his representative of this 
finding and take the soiled filter to the Sample Receiving Laboratory, Room 
W-34. 
required information for the analysis o f  the filter removed for the stack 
sampler. 

Fill out a Report of Chemical Analyses form (FMPC-T-200) with all 
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Under "Sample Desc r ip t i on "  w r i t e  t he  date the  f i l t e r  was put  i n t o  the  
sampler and the  date i t  was taken f o r  ana lys i s .  

Request a n a l y s i s  fo r  t o t a l  uranium and t o t a l  p a r t i c u l a t e s .  

The Environmental Radiat ion Mon i to r i ng  (ERM) Technician o r  I n d u s t r i a l  
Hygiene Technologist  s h a l l  ask the Technical Laboratory t o  perform the  
ana lys i s  immediately and t o  telephone the  r e s u l t s  as  soon as they are 
a v a i l a b l e .  

Any i r r e g u l a r i t i e s  noted on the Inspec t i on  Report s h a l l  be brought t o  the  
a t t e n t i o n  o f  an ERM Technologist  on r e t u r n i n g  t o . t h e  Decontamination Room 
a f t e r  t he  i n s p e c t i o n  i s  completed. 

Record Keeping 

During t h e  ac tua l  i nspec t i on  of t he  stacks, a rough copy o f  t he  Inspec t i on  
Report i s  c a r r i e d  i n  a pocket because i t  i s  unsafe t o  c l imb  ladders w i t h  a 
c l i pboard .  
i d e n t i f i c a t i o n  number and the  prescr ibed sampling r a t e  f r o m  the  Stack Sampling 
Log Book. 

This  copy i s  prepared before the  i nspec t i on  by copying t h e  f i l t e r  

Dur ing t h e  i n s p e c t i o n  t h e  actual  r a t e  i n  the  L/m column i s  f i l l e d  i n  f o r  each 
sampler. 
(CPM) i s  t h e  reading taken from the  s tack  moni tor  before t h e  f i l t e r  i s  
inspected, and a f t e r  t he  f i l t e r . i s  changed. The Alarm Se t  Point  i s  recorded 
f r o m  the  Ludlum stack moni tor .  

The f l o w  measurement i s  the r a t e  o f  sampling i n  L/m. The Ludlum 

A f t e r  t he  i n s p e c t i o n  i s  complete, a l l  i n fo rma t ion  t h a t  has been recorded on 
t he  rough copy o f  t h e  Inspec t i on  Report must be t r a n s f e r r e d  t o  the  permanent 
record copy o f  t h e  Inspec t i on  Report. 

Copies o f  t he  Inspec t i on  Report s h a l l  be prepared and d i s t r i b u t e d  as  d i r e c t e d  
on each Stack Sampler Inspec t i on  Report: 

O r i g i n a l  r o u t e d  t o  t h e  Engineer i n  t h e  Environmental Compliance Subsection 
respons ib le  f o r  review. On r e t u r n ,  i t  w i l l  be f i l e d  i n  the  Stack Log Book 
and s h a l l  be t h e  reco rd  copy. 

Copy t o  Vide-President & Manager, Product ion Operations. 

Copy t o  Chemical Area/Metal Area Manager. 

Copy t o  General Supervisor.  

Copy t o  Area Supervisor.  

Copy t o  Product ion Supervisor. 

Each f i l t e r  change must a l so  be recorded i n  the Dust C o l l e c t o r  Log Book. 

The f i l t e r  number o f  t h e  new f i l t e r  and the  date i t  was p u t  i n t o  se rv i ce  
i s  logged on t he  l i n e  below t h e  o l d  f i l t e r  number. 
f i l t e r  was taken out o f  se rv i ce  i s  logged i n  the  l i n e  s t a r t i n g  w i t h  the  
o l d  f i l t e r  number. 

The date the o l d  
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The old filter number, stack number, and the dates the filter was in the 
sampler should be recorded on an Analytical Data Sheet and on a Final 
Sampler Resul t form. 

A s  soon as the Technical Division reports the results of the analysis of 
the stack filter samples to the ERM Department, the ERM Technician will 
immediately calculate the losses and record them in the Dust Collector Log 
Book and on the Final Stack Sampler Result form. 

The ERM Technician will then notify the plant supervisor of the amount of 
the calculated loss. 

Record the supervisor’s name and the time of notification on the Final 
Stack Sampler Results form. 

The ERM Technician will then take the completed Stack Sampling Report form 
to the Environmental Compliance Engineer resposible for reviewing these 
reports. 

The Analytical Data Sheet should be taken to the Dosimetry Subsection for 
filing. 

During the last working week of each month, the Stack Discharge Report will be 
submitted to the Environmental Compliance Engineer. 

The record copy of the analytical results shall be kept in the Dosimetry 
Subsection files. 

The completed Final Stack Sampler Results form shall be distributed as 
follows: 

Original - routed to Environmental Compliance Engineer responsible for 
program 
Record Copy 
Copy to Manager o f  Environmental & Radiological Safety 
Copy to Vice-president & Manager of Production Operations 
Copy to Chemical Area/Metals Area Manager 
Copy to Production Supervisor 
Copy to Supervisor of Health Physics 

Forms Used 

Stack Sampler Inspection Report 

Final Stack Sampler Results (FMPC-ES&H-1510) 

Dust Collector Stack Sampling Log (FMPC-ES&H-1536) 

Report of Chemical Analysis (FMPC-T-20-C) 

FILTER REDIA RENEWAL 

1. Notify the Production Supervisor of the work to be accomplished on the 
dust coll ector . 

2 .  Post approved work permit on the outside of  dust collector enclosure. 
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3. Assemble required tools and safety equipment (see work permit for required 
respiratory equipment). 

Lock and tag "Out Of Service" the dust collector blower and associated 
vacuum unit. 

4 .  

- Note: Ensure proper respiratory equipment i s  obtained prior to 
entering the collector enclosure. 
Health and Safety Requirements" for proper equipment. 

Refer to "Industrial 

5. Make sure the spent filter blanket is wrapped completely around the bottom 
role. 

6. Remove cotter pins from each end of the bottom roll. 

7.  Lift the spent blanket roll out of its housing and place it on plastic on 
the floor. 

8 .  

9. 

Remove the retainment pins from the blanket roll. 

Deposit the soiled filter blanket in a plastic 55-gallon drum liner and 
put both in a coded drum. 

10. Install the retainment pins from the new filter blanket. 

11. Install the new blanket roll on the top rack of the collector. 

12. Remove tape from the blanket and unroll. 

13. Cut the leading edge of the roll on an angle and feed the roll through the 
bottom roll brackets. 

14. Advance the roll by jogging the drive motor to ensure it is even. 

15. Set the motor switch to "Automatic." 

Inspection 

Inspect access doors for proper operation and closure. 
required to assure a proper seal. 
closure hardware. 
operation and a tight seal. 

Replace door seals as 

Adjust door closure mechanism as required to assure proper 
Repair or replace worn or broken door 

The Maintenance Supervisor and Production Supervisor will inspect the dust 
collector following completion of work in accordance with the Dust Collector 
Post Maintenance Check Sheet (FMPC-PRO-2610) found in SOP 6-C-701 and 9-C-701. 
Both supervisors will sign the check sheet indicating the dust collector is 
approved for operation. 

Following inspection by Maintenance and Production Supervisors, close the 
collector door and advise Production that work on the dust collector is 
complete. 
vacuum units. . 

Remove locks and tags from the dust collector and the associated 
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PREVENT I VE MA1 NTENANCE 

The following procedures will be followed by Maintenance Department personnel 
twice each year. 

1. Notify supervisor in the building of the dust collector inspection. 

2. Instrument check and calibration. 

3 .  Check housing platform and ladders for any deformation, corrosion and 
cracks. 

4 .  Check dust bags for holes, ripped seams, dust build-up, bag tension and 
fasteners. 

5. Check blowring assembly, alignment, sprockets, rollers, chains, guides, 
sheaves and drive. 

6. Check hose and clamps, piping and fittings for deterioration and leaks. 

7. Check limit switches, blower motor, vacuum motor belt tension, electrical 
timers and safety devices. 

8. List corrective action requried. 

9. Notify supervisor of corrective action required. 

10. Complete scheduled preventive maintenance (PM) card. 

11. Review and return PM Check Sheets to the PM Activity Clerk. 

ASSIGNMENT OF RESPONSIBILITY 

Operating personnel are responsible for performing checks and operations 
according to Standard Operating Procedures. 

The Production Supervisor assigned to each area which contains dust collectors 
is responsible for ascertaining that each one is operating satisfactorily and 
that operators have performed checks and operations according to Standard 
Operating Procedures. 

The Plant Manager, General Supervisor and Area Supervisor are responsible for 
satisfactory operation of dust collectors in their areas. 

The Maintenance Manager, Assistant Maintenance Manager and the Area 
Maintenance Supervisor are responsible for responding to the needs of  
Production personnel in providing equipment maintenance and are responsible 
for implementing the Preventive Maintenance Program. 

Checks on operations are performed at scheduled intervals and reported monthly 
by Environmental Safety and Health to ascertain stack losses. 
sampling reports (FMPC-ES&H-2239, 2242, 2241) are reviewed by Production 
supervision and action taken as necessary. 
also determine if air or water has exceeded specified limits of radioactivity. 
Readings are reported. 

Copies of the 

Monitoring stations around site 
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EMERGENCY REPORTING 

I f  i n spec t ion  of an a i r  p o l l u t i o n  con t ro l  device i n d i c a t e s  t he  p o t e n t i a l  for 
t h e  emission above acceptab le  1 i m i t s  Of  r a d i o a c t i v e  m a t e r i a l s ,  t he  Emergency 
Duty O f f i c e r  w i l l  be immediately con tac t ed .  The Emergency Duty O f f i c e r  w i l l  
then i n i t i a t e  the appropr i a t e  procedures mandated i n  t h e  FMPC Emergency P l a n .  

QUALITY ASSURANCE 

All q u a l i t y  r e l a t e d  a c t i v i t i e s  a r e  conducted per  t h e  requirements  of  t he  FMPC 
Qual i ty  Assurance (QA)  program. 
accordance w i t h  t h e  Environmental Cornpl i ance QA P1 an as submi t t e d  under i tem 
B4 of t h e  30 day submi t t a l .  This program includes b u t  i t  i s  n o t  1 imited t o :  

The QA Program wi l l  be conducted i n  

work being conducted t o  approved Standard Operating Procedures (SOP) 

the alarm systems w i l l  be checked t o  a s c e r t a i n  t h a t  a l l  c o l l e c t o r  alarm 
systems a r e  i n  ope ra t ing  cond i t ion  

Complete documentation of a l l  t r a i n i n g  of personnel 

s e l e c t i o n  and purchase of  t h e  f i l t e r i n g  media w i l l  be done according t o  
e s t a b l i s h e d  s p e c i f i c a t i o n  

maintenance procedures designed t o  a s su re  proper i n s t a l l  a t i o n  and 
ope ra t ions  of c r i t i c a l  components w i l l  be done 

PM procedures t o  a s su re  replacement before  l i f e  of f i l t e r  media has been 
exceeded w i l l  be performed 

maintenance procedures and check l i s t s  will  be developed t o  a s su re  proper 
i n s t a l l a t i o n  of clamps, bands, ho lders  or o the r  f a s t e n e r s  

PM procedures  t o  a s su re  replacement of  f a s t e n e r s  before  d e t e r i o r a t i o n  w i l l  
be performed 

PM procedures  t o  a n t i c i p a t e  and prevent  leaks  i n  connect ing duct  work, 
f a n s ,  blowers,  etc. w i l l  be performed 

PM procedures  t o  a n t i c i p a t e  and prevent  t he  f a i l u r e  of  instrument monitors  
and c o n t r o l l e r s  w i l l  be performed 

scheduled in spec t ion  being performed by t r a i n e d  personnel w i t h  cal  i b r a t e d  
in s t rumen ta t ion  

complete documentation of  a l l  i n spec t ions  and a s soc ia t ed  c o r r e c t i v e  ac t ion  

complete documentation of a l l  c a l i b r a t i o n s  
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RECORDS 

1. The p reven t i ve  maintenance program prov ides check 1 i s t s  and monthly 
p r i n t o u t s  (Report 308-03) o f  t h e  i nspec t i on  record  on each c o l l e c t o r .  
These da ta  a re  obta ined f rom t h e  form (FMPC-PRO-2234) by Maintenance 
personnel. 

2. Several forms are  used by Produc t ion  t o  request  Maintenance t o  r e p a i r  
c o l l  e c t o r s  and associated c o n t r o l  s: 

a) Minor Work Request (FMPC-PRO-2532) 
b) Job Order Request (FMPC-PRO-183-1) 

The f o l l o w i n g  PMP records a r e  a l s o  maintained: 

a) Dust C o l l e c t o r  Sheet (FMPC-PRO-2234) (FMPC-PRO-PMP-20A) 
b) PMP Check Sheet - Foxboro D i f f e r e n t i a l  

Bel 1 meter w i t h  Rotex c o n t r o l  l e r  - (FMPC-PRO-2400) 

c )  PMP Checksheet - Manometer (FMPC-PRO-2399) (FMPC-PRO-PMP-13K) 

The Environmental Safe ty  & Hea l th  Department ma in ta ins  a l o g  on dust  
c o l l e c t o r  sampling (FMPC-ESH-1536). 

(FMPC-PRO-PMP-13K) 

3. 

4. The Environmental Safe ty  & Hea l th  Bio-Assay Laboratory prepares a da ta  
sheet (FMPC-ESH-736) which I s  used t o  summarize and prepare the  annual 
r e p o r t  on Environmental Mon i to r i ng .  

Records a re  kept  o f  t h e  Environmental Safety & Hea l th  Stack Sampler 
Reports (FMPC-ESH-2239, 2240, 2241, 2241). 

The Produc t ion  Operations Department mainta ins records  o f  dus t  c o l l e c t o r  
ope ra t i on  on the  f o l l o w i n g  d a i l y  check sheets: 

5. 

6. 

a) FMPC-PRO-333, 1186, 1127, 1187, 1245, 1706 and 
b) FMPC-PRO-333-1, 1186-2, 2608, 2609, 2610, 2611, 2612 

REFERENCE DOCUMENTS 

Manufactur ing Standards 

1. SOP 6-C-701, "Dust Co l l ec to rs , "  P lan t  6 

2. SOP 9-C-701, "Dust Co l l ec to rs , "  P lan t  9 

3 .  SOP 6-C-301, "Water Treatment," P l a n t  6 
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INTRODUCTION 

Wet Scrubbers* 

Wet scrubbers remove particulates from a gas stream by effecting intimate 
contact between the gas stream and a scrubbing liquor, usually water. 
basic operations that take place within a wet scrubber are (1) saturation o f  
the incoming gas, (2) contacting and capture of the particulates in the 
scrubbing 1 iquor, and (3) separating the entrained particulate-laden 1 iquid 
from the gas stream. The basic types of  wet scrubbers are distinguished by 
the mechanisms used for transfer of particulates from the gas stream to the 
liquid stream. 
disposal of the particulate-laden scrubbing 1 iquor. 

REASONS FOR OPERATION AND MAINTENANCE PLAN 

The 

Most scrubber systems require some type of treatment and 

This Operation and Maintenance Plan has been prepared to explain the operation 
of Wet Scrubber systems, the activities necessary to keep the units operating 
at peak efficiency, and to satisfy the 90 day FFCA requirement. 

This plan addresses the Venturi-type scrubber system and the up flow Absorber 
Tower system in use at the FMPC. 

Wet Venturi scrubber systems employed at the FMPC may differ slightly in their 
operation and in their scrubber 1 iquor composition. 
Procedures have been prepared for each system and should be consulted should 
specific information on an individual system be sought. 

DESCRIPTION OF OPERATION AND EQUIPMENT 

Standard Operating 

Nitric Acid Recovery System 

See Attachment 1. 

Venturi Scrubber 

In a venturi scrubber the gas stream 
the gas is accelerated in velocity. 
of the venturi throat and is sheared 
gas stream, resulting in liquid-part 

flows through a throatlike passage where 
The scrubbing liquor is added at or ahead 
into fine droplets by the high-velocity 
culate interaction. 

Prior to exiting from the scrubber, the gas stream passes through an 
entrainment separator to remove entrained liquid droplets. 

Scrubber Liquor 

The scrubber operation and the particulates in the gas stream determine the 
type of scrubber liquor to be used. 
water as the scrubber liquor. There are operations, however, that require the 
use of basic solutions such as a mixture of Sodium Hydroxide or Potassium 
Hydroxide and water. 

Most scrubbers at FMPC employ the use of 

*USNRC Regulatory Guide, May 1986 
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As the liquor circulates through the scrubber system it concentrates the 
particulates removed from the gas Stream. 
the liquor i.s sampled and analyzed. 
removed from the recircul ating tank and processed for removal and reclamation 
of the scrubbed particulates or, as in the acid recovery system, used in the 
manufacturing process digestion operation. 

Once each operating shift (8 hours) 
When tests indicate, the liquor is 

INDUSTRIAL HEALTH AND SAFETY REQUIREMENTS 

Avoid skin contact'with nitric acid (HNO3) by proper use of the protective 
equipment provided. 

Avoid breathing or exposure of the skin to fumesn'containing nitrogen oxides 
(brown or ye1 low-colored gases). 

Black chemical resistant gloves will be worn when taking samples or when 
exposure to acidic liquid or gases is possible. 

Chemical goggles will be worn at all times within the designated areas, as 
indicated by posted notices. 

Self-contained breathing equipment or air-supplied respirator and protective 
clothing will be worn if entry to a fume-release area is required. 
equipment is to be used by trained personnel only. 

This 

Personnel working in the area should be familiar with the location and use of 
safety showers, eye bubblers, self-contained breathing equipment, etc. 

OPERATING PROCEDURES 

Nitric Acid Recovery System 

See Attachment 1. 

Venturi Scrubber System 

Startuo 

1. Check liquid level in the scrubber system recirculating hold tank. Add 
scrubber liquid to desired operation. 

2 .  Start scrubber.tank agitator if applicable. 

3 .  Align the valves to the selected scrubber recirculating pump. 
water supply to the pump and start the pump. 

Open sea l  

- Note: 

Verify that sufficient draft exists to achieve minimum draft requirements. 

To assure continuous operation, most scrubber pumps are 
equipped with a redundant system. 

4 .  

5. Start associated process equipment. 
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Shutdown 

1. Secure associated process equipment. 

2. Stop the scrubber exhaust blower, if applicable. 

3. 

4. 

Stop the scrubber recirculating pump and shut .off the seal water. 

Close discharge and suction valves. 

SAFETY FEATURES . 

On gas fired furnaces equipped with wet scrubbers, failure o f  the scrubber to 
provide sufficient draft for the furnace will result in the automatic 
cessation of the gas burner supply. 
out the pilot light for a set period after which the gas burners and scrubber 
may be put in operation. 

A purge timer is activated which locks 

INSPECTION AND FREQUENCY 

1. Ensure that recirculating tank liquid is maintained at desired level. 

2 .  Ensure that scrubber 1 iquor does not exceed pre-determined chemical 
concentration parameters. 
these could be but are not necessarily limited to acidity, alkalinity, 
total sol ids, uranium. 

Depending on the specific scrubber system, 

3. Every two operating hours, record scrubber draft. 

4. Every four operating hours, record recirculating tank level. 

5. The Nitric Acid Recovery System DuPont Analyzer and Multipoint Recorder 
are inspected daily by the Instrument Shop personnel. 

PREVENTIVE MAINTENANCE 

Each week, the wet scrubber recirculating pumps are inspected by a maintenance 
department representative who initiates appropriate repairs. 

ASSIGNMENT OF RESPONSIBILITY 

Operating personnel are responsible for performing checks and operations 
according to Standard Operating Procedures. 

The Production Supervisor assigned to each area which contains scrubber 
systems is responsible for ascertaining that each one is operating 
satisfactorily and that operators have performed checks and operations 
according to Standard Operating Procedures. 

The P1 ant Manager, General Supervisor and Area Supervisor are responsible for 
satisfactory operation of scrubber systems in their areas. 
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The Maintenance Manager, Assistant Maintenance Manager and the Area 
Maintenance .Supervisor are responsible for responding to the needs of 
Production personnel in providing equipment maintenance and are responsible 
for i mpl ement i ng the Prevent i ve Ma i n t enance Program. 

EMERGENCY REPORTING 

If inspection o f  an air pollution device indicates the potential for the 
emission above acceptable 1 imits o f  radioactive materials, the Emergency Duty 
Officer will be immediately contacted. The Emergency Duty Officer will then 
initiate the appl icable procedures mandated in the FMPC Emergency P1 an. 

QUALITY ASSURANCE 

All quality related activities are conducted per the requirements of the FMPC 
QA program. 
Environmental Compliance QA Plan as submitted under item B4 o f  the 30 day 
submittal. 

- 
- 

The QA program will be conducted in accordance with the 

This program includes but it i s  not limited to: 

work being conducted to approved Standard Operating Procedures (SOP) 

selection and purchase of associated equipment done according to 
establ i shed specification 

- maintenance procedures designed to assure proper installation and 
operations o f  critical components will be done 

- preventive maintenance procedures to anticipate and prevent the failure o f  
instrument monitors and controllers will be performed 

- scheduled inspection being performed by trained personnel with calibrated 
instrumentation 

- complete documentation of all inspections and associated corrective action 

- complete documentation o f  all training of personnel 

- complete documentation o f  all calibrations 

- Q A  surveillance(s) conducted for compliance with air contaminant source 
permit status 

REFERENCE DOCUMENTS 

Manufacturing Standards 

1. SOP 11-C-245, "Reduction of UFg to UF4 DCS Controlled Process," 
Pilot Plant 

2. SOP 9-C-406, "Denitration Fume Scrubbing," Plants 2 and 3 

3. SOP 2-C-501, "Nitric Acid Recovery System," Plant 2 

4. SOP 4-C-301, "KOH Scrubbing System," Plant 4 
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5. SOP 6-C-202, "Briquetting," Pl.ant 6 

6. SOP 8-C-203, "Box Furnace," Plant 8 
SOP 8-C-205, "Oxidation Furnace NO.  2," Plant 8 
SOP 8-C-207, "Oxidation Furnace No. 1," Plant 8 
SOP 8-C-208, "Rotary Ki 1 n, I' P1 ant 8 
SOP 8-C-212, "Conversion of Uranium Tetrafluoride to Calcium Uranate and 

Calcium Fluoride Using Calcium Hydroxide (Lime) in t h e  
No. 2 Oxidation Furnace," Plant 8 
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R DESCRIPTION OF OPERATION AND EQUIPMENT 

The n i t r i c  a c i d  recovery system c o l l e c t s  n i t r o g e n ' o x i d e  fumes from t h e  uranium 
meta l  d i s s o l v e r ,  o r e  concent ra te  and r e s i d u e  d i g e s t e r s ,  and d e n i t r a t i o n  p o t s .  

I n  t h e  normal mode o f  opera t ion ,  these fumes t o g e t h e r  with v e n t i l a t i o n  a i r  i n  
leakage a r e  drawn by a Roots-Connersv i l le  ( R C )  blower  i n t o  t h e  bottom o f  and 
through Absorber Tower 03-12  (eas t ) ,  and t h e n  i n t o  the  bottom o f  and th rough 
Absorber Tower D3-13 (west) .  (See f low diagram.) The gases f l o w  upward 
through 2 7  bubble-cap t r a y s  i n  each absorber tower where they are c o n t a c t e d  
by a downward f low o f  water (west tower)  and weak n i t r i c  a c i d  (eas t  tower ) .  
A major p o r t i o n  o f  t h e  n i t r o g e n  ox ide  i s  absorbed i n  the l i q u i d  phase, and 
the f i n a l  t a i l  gas from t h e  west absorber i s  mixed i n  a v e n t i l a t i o n  s tack  
w i t h  a l a r g e  volume of a i r  which i s  d ischarged i n t o  t h e  atmosphere. A 

analyzes t h e  gas DuPont n i t r o g e n  o x i d e  analyzer  cont inuously-samples and 
stream a t  t h e  f o l l o w i n g  p o i n t s :  

1. Upstream f rom t h e  RC blower (eas t  absorber feed gas 

2 .  East absorber t a i l  gas (west absorber feed gas) .  

3 West absorber t a i l  gas. 

4. D i l u t e d  gases i n  t h e  v e n t i l a t i o n  s tack  ( t o  atmosphere). 

The l i q u i d  i s  r e c i r c u l a t e d  from t h e  bottom t o  t h e  t o p  o f  the  west absorber 
column and t h e n  downward through the  c o l u m  counter -cur ren t  t o  the gas flow 
which i s  r i s i n g  t h e r e .  
t h e  l i q u i d  i s  pumped from t h e  bottom o f  t h e  tower t o  Tank F3-23, and t h e  tower 
i s  r e f i l l e d  w i th  water .  

When t h e  l i q u i d  a c i d i t y  reaches t h e  t a r g e t  n o r m a l i t y ,  

The eas t  column w i t h  i t s  assoc ia ted  tank i s  charged wi th a supply from t h e  west 
column a c i d  p r o d u c t  when i t  i s  a v a i l a b l e  i n  Tank F 3 - 2 3 .  This a c i d  i s  then 
r e c y c l e d  down th rough t h e  c o l u m ,  th rough Tank f3-24 or f3-25, whichever i s  t h e  
in -process  tank, back t o  the  t o p  o f  the  column. When the a c i d  a t t a i n s  i t s  
t a r g e t  n o r m a l i t y ,  i t  is h e l d  f o r  t r a n s f e r  t o  Tank F1-23 or F1-24. 

Tanks f3-24 and F3-25 w i l l  be used i n  a l t e r n a t i n g  f u n c t i o n s  as p a r t  o f  t h e  
east column r e c y c l e  system. This is d e s c r i b e d  i n  t h e  f o l l o w i n g  paragraphs. 
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DESCRIPTION OF OPERATION AND EUUIPMENT ( con t . )  

Assuming t h a t  F3-24 has been se lec ted  t o  be a c t i v e l y  i n  the recyc le  c i r c u i t  
f i r s t ,  week product  a c i d  is pumped from Tank F3-23 t o  the top  o f  the ColUm, 
from which even tua l l y  i t  i s  rece ived i n  lank F3-24.  

When t h e  system i s  f u l l y  charged, t h e  pumping of a c i d  from Tank F3-23 is stopped 
and r e c y c l i n g  of the weak a c i d  from t h e  tank, t o  the  top  of  the column, and back t o  
the tank i s  begun. lank F3-25 i s  a t  t h i s  t ime empty. The a t t a i n i n g  o f  t he  ta rge t  

R - M A T E R I A L  REVISED, ADDED, OR DELETED. 
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norma l i t y  f o r  t h i s  a c i d  1s the s i g n a l  t o  s top r e c y c l i n g  t h e  ac id  f rom 
F3-24 and t o  begin r e p l a c i n g  column a c i d  w i t h  a c i d  from F3-23. A f t e r  
2500 ga l l ons  has been fed i n t o  the  Column, t h e  product a c i d  has been 
d isp laced from i t  t o  tank F3-24, and t h e  f l o w  from t h e  column's bottom 
i s  red i  r e c t e d  t o  F3-25. 

A t  t h i s  t ime F3-25 becomes the r e c e i v i n g  tank and F3-24 becomes an a c i d  
product h o l d i n g  tank. Charging Of t h e  system from F3-23 i s  terminated 
upon superv i s ion ' s  dec i s ion  and r e c y c l i n g  from F3-25 i s  imnediate ly  begun. 
F3-25 i s  now f u l l y  p a r t  of  c y c l i n g  system, w h i l e  F3-24 remains an a c i d  
product h o l d  tank u n t i l  i t s  contents a re  punped t o  F1-23 o r  F1-24. 

Each of t h e  two tanks then goes through a c y c l e  o f  f unc t i ons :  

Tower Ac id  Product Weak A c i d  Aci d 
Tank A Recei v i  ng Recyc l ing E xc h an ge Acid Hold 

Weak A c i d  
Tank B EmP t Y  EmP t Y  Emp t Y  Recei v i  ng 

Tank A Hold Emp t Y  Recei v i  ng Recyc l ing Etc. 

Tank B Recycle E xch an ge Hold Hold 

Product Ac id  Weak Ac id  Ac id 

Ac id Tower Aci d Product Ac id  Product Ac id  

R INDUSTRIAL HEALTH AND SAFETY REQUIREMENTS 

1. Avoid s k i n  contact  w i t h  n i t r i c  a c i d  (HNO3) by proper use of the 
p r o t e c t i v e  equipment p rov i  ded. 

2. Avoid b rea th ing  o r  exposure of t h e  s k i n  t o  fumes con ta in ing  n i t r o g e n  
oxides (brown o r  ye1 low-colored gases). 

R 3. Black chemical r e s i s t a n t  gloves w i l l  be worn when t a k i n g  samples o r  
when exposure t o  a c i d i c  l i q u i d  o r  gases i s  poss ib le .  

4. Chemical goggles w i l l  be worn a t  a l l  t imes w i t h i n  t h e  designated a r e a s ,  
as i n d i c a t e d  by posted not ices.  

5. Se l f - con ta ined  b rea th ing  equipment o r  a i  r - supp l i ed  r e s p i r a t o r  and 
p r o t e c t i v e  c l o t h i n g  w i l l  be worn i f  en t r y  t o  a fume-release area i s  
mqu i red .  This equipment i s  t o  be used by t r a i n e d  personnel only. 

6. Personnel work ing i n  t h e  area should be f a m i l i a r  w i t h  the l o c a t i o n  
and use of  safety  showers, eye bubblers, se l f - con ta ined  b rea th ing  
equipment, e t c .  

PROCEDURE 

1. S ta r tup  o f  Absorber Columns 

- NOTE: See at tached " N i t r i c  Ac id  - General F l o w  Diagram" and " L i q u i d  
Flow Diagram - Absorbers". 

( R )  MATERIAL REVISED, ADDED, OR DELETED. 



1.01 

1.02 
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1.06 

1 .07  

1.08 

1.09 

1.10 

1.11 

. 1.12 

Open bottom o u t l e t  va l ve  f o r  the  eas t  absclrber tower t o  discharge'pump 
and s e t  t h e  downstream va lves  t o  d e l i v e r  weak a c i d  t o  storage tanks 
F3-24 o r  F3-25. 
any o f  t h e  v t h e r  th ree  s to rage tanks when au thor ized . )  

(Tank F3-22 can be equa l ized  through bottom l i n e s  w i t h  

A l i g n  valves as i n s t r u c t e d  by t h e  superv isor  t o  supply weak a c i d  from 
s torage tank t o  t h e  t o p  t r a y  of  t h e  eas t  column. 
o r  63-19. 

Turn on pump G3-13 

Set pump G3-33 on automat ic c o n t r o l .  

NOTE: Pump G3-34, t h e  midd le  pump i n  t h e  se t  o f  three, operates o n l y  
on manual c o n t r o l  and i s  a spare f o r  G3-33. 

- 
A l i g n  valves f o r  t he  r e c y c l i n g  o f  weak a c i d  t o  t h e  t o p  o f  t h e  west column 
and t u r n  on pump G3-35 (cont inuous manual ope ra t i on ) .  

Open va lves  t o  bypass t h e  magnetic f lowmeters and the  automat ic c c n t r o l  
valves ( t o p  p l a t f o r m  l e v e l )  i n  t h e  l i q u i d  feed c o n t r o l  systems t o  r a i s e  
the  t r a y  l i q u i d  l e v e l s  t o  ope ra t i ona l  s t a t e  f o r  bo th  columns. 
r e q u i r e  -Ltwo hours. ) 

( T h i s  w i l l  

Close bypass valves and a l i g n  valves f o r  f l o w  through the magnetic and 
v i s u a l  (F i sche r -Por te r )  f lowmeters and the  automat ic c o n t r o l  va lves  a f t e r  
s u f f i c i e n t  l i q u i d  has been added t o  the  c o l u m .  

Ad jus t  t he  automat ic 1 i q u i d  feed r e c o r d e r - c L n t r o l l e r  (main panel buard) 
t u  d e l i v e r  a minimum o f  1 gpm t o  each absorber tower. 

- I I O T E :  Flews g r e a t e r  than 1 gprn may be s p e c i f i e d  by superv i s ion  i f  !iox 
fume lclad i n  the  gas feed stream i s  expected t o  be h i g h  (e .  g . ,  
g r e a t e r  than 2 .1  v /o ) .  See Manufacturing S p e c i f i c a t i o n  
2-8-450-1. 

Check t h a t  DuPont ana lyzer  and the  m u l t i p o i n t  recorder  a re  ope ra t i ng  and 
i f  they a r e  no t ,  n o t i f y  Instrument Shop. 

Open va lves  f rom t h e  eas t  abscjrber tower bottom t o  feed the  R C  blower 
seal l i q u i d  pump. 

S t a r t  pump t o  d e l i v e r  seal l i q u i d  t o  t h e  RC blower and a d j u s t  t he  f l o w  
( v i s u a l  ro tamete r )  t o  4 - 6 gpm. 

Open water va lves  t o  each lobe  bear ing  t o  "wide open" p o s i t i o n .  Check 
t o  see t h a t  c o o l i n g  water i s  f l o w i n g  t o  bearings. 

S t a r t  RC blower and check t o  see t h a t  o i l  pump i s  d e l i v e r i n g  o i l  t o  all 
s i x  main bear ings  ( s i g h t  g lasses) .  
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2 .  

1 . 1 2  ( c o n t . )  

N O T E :  There a re  two blowers (east  and west) a v a i l a b l e  fo r  use.  - 
Changing from one t o  t h e  o t h e r  r e q u i r e s  removal and r e i n -  
s t a l l a t i o n  of i s o l a t i n g  b lanks  on suc t ion  and d i scha rge  
of blowers. Also,  a change i n  va lv ing  o f  t h e  lobe s e a l  
ac id  t o  supply the blower i n  s e r v i c e  and a change i n  t h e  
b e l t  d r i v e  sheaves is r e q u i r e d .  

N O T E :  An o i l  p re s su re  supply conf i rma t ion  s w i t c h  is i n t e r l o c k e d  
w i t h  the  R C  blower "START" lever.  I f  t h e  blower should  
f a i l  t o  cont inue  o p e r a t i n g ,  a f t e r  t h e  s t a r t  lever is 
re l eased ,  i t  may be an i n d i c a t i o n  of i n s u f f i c i e n t  o i l  
p ressure .  Do not  bypass t h i s  i n t e r l o c k  mechanism by 
wiring or blocking t h e  s t a r t  lever i n  t h e  "ON" ( s t a r t )  
pos i t i on .  

- 

1.13  S t a r t  Stack Fan C3-20. 

N O T E :  Stack fan must  be o p e r a t i n g  whenever t h e  absorber  towers  - 
a r e  rece iv ing  NOx-containing gases .  
t h e  d r i p  va lves  a r e  open u n d e r . t h e  s t ack  (03-5) and s t a c k  
fan housing ( a - 2 0 ) .  

Check t o  see t h a t  

1.14  Check t h e  sumps a t  t h e  ground f l o o r  level t o  determine t h a t  t h e  
pumps a r e  on automatic l e v e l - c o n t r o l  ope ra t ion  and t h a t  t h e  
sump pump i n l e t  is not plugged w i t h  fo re ign  m a t e r i e l .  These 
pumps can be manually t r i p p e d  and w i l l  s h u t  o f f  a t  t he  preset 
low level.  

Main ta in ing  Operation 

The flow r a t e  of water or weak n i t r i c  a c i d  t o  the  absorp t ion  towers 
depends on s e v e r a l  f a c t o r s .  The f a c t o r s  a r e  p r imar i ly  t h e  concen t r a t ion  
of n i t r o g e n  oxides  i n  the feed gas ,  t h e  q u a n t i t y  and concen t r a t ion  of  
weak acid i n  t h e  s to rage  t a n k s ,  a tmospher ic  p o l l u t i o n  r e s t r i c t i o n s ,  and 
seasona l  temperatures .  The o b j e c t i v e s  a r e  t o  maximize t h e  recovery o f  
n i t r o g e n  ox ides ,  minimize t h e  volume of  weak ac id  produced, and minimize 
t h e  amouot of n i t rogen  oxides  r e l e a s e d  t o  t h e  atmosphere.  The supe rv i so r  
w i l l  a d v i s e  ope ra t ing  personnel  a s  t o  mode of ope ra t ion  c o n s i s t e n t  w i t h  
these o b j e c t i v e s .  

2.01  Maintain t h e  designated l i q u i d  f low a t  t h e  d e s i r e d  r a t e  (au tomat ic  
r e c o r d - c o n t r o l l e r ,  main pane lboa rd ) .  

2.02 ( S u p e r v i s o r )  Monitor t h e  DuPont ana lyzer  a t  l e a s t  once per s h i f t  
t o  make cer t in  t h a t  t h e  NOx fumes are not exceeding 100 ppm 
i n  t h e  incoming a i r  stream. 

- NOTE: Chart paper w i l l  be removed d a i l y  from t h e  DuPont ana lyze r  
by personnel of  t h e  Ins t rument  Shop and taken t o  t h e  
Production Clerk who p r e p a r e s  a monthly r e p o r t .  

R - M A T E R I A L  REVISED, ADDED, OR DELETED.  
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2 .  Maintaining Operation ( c o n t . )  

2.03 

2.04 

2.05 

2.06 

Check t h e  RC blower lobe  s e a l  l i q u i d  flow r a t e ,  bear ing cool ing  
water, and l u b r i c a t i n g  o i l  flow a t  l e a s t  twice each s h i f t .  

Check f o r  l i q u i d  or gas (n i t rogen  oxide)  l eaks  a t  f l anges ,  va lves ,  
pumps, e tc .  i n  t h e  a r ea  a t  l e a s t  once each s h i f t .  
an items requ i r ing  maintenance. 

Advise superv isor  

Check ground f l o o r  sumps et l e a s t  once each s h i f t  f o r  proper 
opera t ion .  
end ad jacent  t o  t h e  NAR pad d a i l y  t o  t h e  NAR pad sump. 

Enter  readings of flows and tank volumes on Form No. NLO-PRO-747 
(Acid Recovery Data) .  
(Sample Log Sheet >. 

Pump c o l l e c t e d  water i n  catch bas in  j u s t  nor th  of 

Record samples on form No. NLO-PRO-522 

R - M A T E R I A L  REVISED, ADDED, OR DELETED 
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2.07 Check the  DuPont NO, reco rde r  t w i c e  each s h i f t  t o  determine conform- 
. ance t o  envi ronmental cons iderat lons.  (See Manufactur ing S p e c i f i -  

R . c a t i o n  2 - 8 - 4 5 0 - 1 . )  To c o r r e c t  h igh  fume l e v e l s ,  increase the  r e f l u x  
R r a t e  or rep lace t h e  r e f l u x  l i q u o r  if It i s  o f  h igh a c i d  no rma l i t y .  
R these f a i l ,  reduce t h e  l oad  t o  n i t r i c  a c i d  recovery by c u r t a i l i n g  
R operat ions . 

I f  

2.08 Take l i q u i d  samples p e r  Manufacturing S p e c i f i c a t i o n  2-6-450-1. 

3.  Withdrawing Recycled Ac id  f rom Columns 

3.01 Withdraw weak a c i d  p roduc t  from t h e  west tower  as fo l l ows :  

3.01.01 Set va lves i n  l i n e  from pump 63-35 t o .  tank F3-23. 

3.01.02 Close r e c y c l e  valve 

3.01.03 Switch pump from manual t o  automat ic operat ion.  

3.01.04 Set va lves t o  p rov ide  water  f l ow  t o  t h e  top o f  t h e  west c o l u m .  

3.01.05 A f t e r  t r a n s f e r  of approximately 2 5 0 0  ga l l ons  (pumping t i m e  
dependent on gpm r a t e ) ,  shut o f f  water  and r e t u r n  t o  r e c y c l i n g  
water (weak a c i d )  i n  t h e  west colunm. See i tems 1.05, 1.07, 
and f o l l o w i n g :  

3.02 Withdraw eas t  column product a c i d  and rep lace w i t h  west column 
product from tank F3-23 a s  f o l l ows :  

3.02.01 Close o u t l e t  from tank F3-24 o r  F3-25 and open o u t l e t  
from tank F3-23. 

3.02.02 A f t e r  t r a n s f e r  of 2500 ga l l ons  (pumping t i m e  dependent on 
gpm r a t e ) ,  rese t  valves t o  rece ive  i n  t h e  a l t e r n a t e  tank. 

- NOTE: Accumulate a q u a n t i t y  i n  t h e  a l t e r n a t e  tank as d i r e c t e d  
by superv is ion.  Uhen t h e  d e s i r e d  l e v e l  has been 
reached i n  the a l t e r n a t e  t a n k ,  F3-23 w i l l  be shut o f f ,  
and t h e  a l t e r n a t e  tank w i l l  become t h e  source of 
r e c y c l e  m a t e r i a l  of t he  east tower system. 

4. Extended Shutdown o f  Absorber Tower System 

- NOTE: I f  shutdown i s  planned du r ing  or extending i n t o  a subfreezing weather  
per iod,  t h e  l i q u i d  s h u t o f f s  noted below should be revised t o  i n c l u d e  
complete drainage o f  tanks, absorber t,owers, l i n e s  ( i n c l u d i n g  s t e a m -  
t r a c i n g  drainage),  pumps, e t c .  t o  prevent  damage due t o  f reez ing.  

4.01 Turn o f f  RC blower. 

4.02 Turn o f f  stack fan. 

4.03 Shut o f f  l i q u i d  f l o w  (water or recyc le  a c i d )  t o  t h e  top of t h e  
absorber towers . 

4.04 Close a l l  main valves a t  t h e  bottom of t h e  weak a c i d  storage tanks. 

(R) MATERIAL R E V I S E D ,  ADDED, OR DELETED. 



4.05. T u r n  u f f  l i q u i d  feed pumps (G3-18 a n d / u r  G3-19). 

4 .06 Turn o f f  R C  b l c l w e r  l obe  s e a l  l i q u i d  pump. 

4.07 Turn o f f  t h e  H C  b l w e r  b e a r i n g  c o b l i n g  water  i f  i n s t r u c t e d  by the  
suget-vis t l r .  

4.08 Turn u f f  c u o l i n g  water  t o  e a s t  a b s o r b e r  t o w e r ' s  i n t e r n a l  c o i l s  ( i f  o n )  
and d r a i n  v e r t i c a l  heade r s .  

4 . 0 9  Leave a c i d  product  punips (G3-33 and-G3-35) on for a t  l e a s t  e i g h t  
h o u r s  a f t e r  l i q u i d  feed t o  the t u p  of  the absorber  towers has been 
s tupped.  

I iOTE:  The  abscrbet- towers w i l l  r e q u i r e  Several  hours f u r  d r a i n a g e  o f  l i q u i d  
f r o m  the t r a y s .  F ina l  shutdown c o n d i t i o n s  which a r e  dependent cn 
the a n t i c i p a t e d  l e n g t h  of  the  shutdown w i l l  be determined by Refinery 
supe t-vi s iun.  

- 

4.10  bihen the desired l i q u i d  d r a i n a g e  froin the towers has been achieved ,  
c lose the w a i n  v a l v e s  i n  t h e  l i q u i d  l i n e s  a t  the bottoms o f  t he  
a bsb t-be r t v w e  t-s . 

TI.? 2br SOP has been apprvved by the Chem 
S u ? e r i n t e n d e n t ,  Health and S a f e t y  Divisicjn, 
'ecnnology Departments. 

ALTHORIZED i 3 Y :  

c a l  P l a n t s  Super in tendent ,  Ger,erzl 
and the Q u a l i t y  Control a n d  Prcdtlcticr. 
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Operational 2equi rements f o r  F i  1 t r a t i o n  Components 

1. Qualified personnel must be selected (and/or  acquire.d) t o  handle (manage) 
a1 1 operations re1 a t e d  t o  exhaust f i  1 trati on, and 1 ogi call y the opera t i  on 
o f  the exhaust ventilation s y s t e d s ) .  One person must be i n  responsible 
charge of a l l  such activit ies.  

2. Materials nust be acquired that meet the SpeCifiCatlOnS for their  use. 
F i l  t e r s  must be requisitioned, purchased, received, inspected, and 
properly stored ready for use. A stock level of replacement f i l t e r s  
should be maintained t h a t  would serv ice  a t  l e a s t  two ( 2 )  complete 
changeouts or one ( 1 )  year 's  usage. 

A .  H E P A  f i l t e r s  must be purchased according to Specification Data Sheet 
DS-H-121. 

Note that when H E P A  f i l t e r s  are purchased according t o  DS-H-121, the 
manufacturer ships them t o  the QA t e s t  station i n  Oak Ridge. Then 
a f t e r  successful QA i nspection/testi ng the fi 1 ters  are repackaged and 

sh ipped  t o  FMPC f o r  s torage a n d / o r  use. The time required from 
requisitioning t o  delivery a t  FMPC can be 60 days or more. Hence, the 
need t o  m a i n t a i n  a m i n i m u m  storage level t h a t  w i l l  provide replacement 
f i 1 ters for a1 1 occasions, w i t h i n  reason. 

Several sources of nuclear grade (Type B) H E P A  f i l t e r s  are: 

1. Flanders F i l te rs ,  Inc. 
P.O. Box 1708 
Washington, NC 27889-9990 
(919)946-8081 rvlx: 510-924-1898 

2 .  Mine Safety Appl iance Company 
F i l te r  Products Division 
Evans Ci t y ,  P A  16033 
( 4 1 2  ) 538-35 10 
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3 .  American A i  r F i  1 ter 
Environmental Control Division 
P.O.  Box 35530 
Loui svi 11 e ,  K Y  40232-5530 

4.  Cambridge F i  1 ter Corporation 
P.O.  Box 4906 
7645 Seventh North Road 
Syracuse, N Y .  13221 

8 .  Pref i l te t s  must be purchased according t o  Specification Data Sheet 
DS-H-120. 

Note that pref i l ters  are - no t  OA tested i n  Oak Ridge l ike HEPA f i l t e r s .  
Prefil ters are shipped directly t o  users (FMPC) from the manufacturer. 
'herefore, inspection and evaluation af ter  delivery are who1 l y  the 
function o f  the user (FMPC) before being added t o  storage stock and 

subsequent use. Substitution of materials and features of prefi 1 ters 
must be closely evaluated t o  ensure they w i l l  f i t  and serve e q u a l l y  

f o r  the item identified by the d a t a  sheet. DS-H-120 does not  identify 
a generic pref i l ter  item t h a t  i s  comnon t o  many manufacturing sources. 

- 

The most available source i s :  

C .  Di - 

Mi ne Safety Appl i ance Company 
F i  1 t e r  Products Di v i  sion 
Evans City, PA 16033 
(412)538-3510 

4 

posal Bag ( A )  for f i l t e r s  must b 

f i 1 t e r  changeout use. Data Sheet 
hased for pref i l ter  and  X ? A  

DS-ir-123 i s  prepared f a r  
polyethylene bags t o  f i t  24"x24"x11-1/2" f i  1 ters ( e i  thet  pref i 1 ters or 
H E P A  f i l  t e r s ) .  Data sheet requirements include accessories for  b a g  
use, e.g. security strap,  bag c i n c h i n g  straps, marked car ton  f o r  
S t o r a g e  a n d  h a n d l i n g  prior to use. The apparatus f o r  sealing the b a g  

a n d  cu t t ing  the bag t o  separate the bagged f i l t e r  from the remaining 
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stub should remain u n i f o n  for a l l  ' bags  used. Therefore, variations 
i n  bag features from different bag sources should n o t  be allowed t o  
compromise requirements for unifonn methods adapted f o r  t h e  
bag-i nlbag-out procedure. 

Sources for Disposal Bag ( A )  can be the same as  sources of nuclear 
grade (Type 81 HEPA f i l  ters (see above). 

0. Cartridge f i l t e r  elements for the d u s t  collector are specified by Data 
Sheet DS-H-122. A m i n i m u m  of  one complete s e t  of replacement 
cartridge f i 1 ters shoul d be maf ntai ned i n  stores. 

A primary source f o r  these f i l t e r  elements would be the same 
manufacturer as the d u s t  collector. However, OS-H-122 should be used 
f o r  replacement i tems and n o t  the manufacturer's "standard" item. 

E. Disposal Bag (81 for cartridge f i l t e r s  must be purchased f o r  the 
changeout of cylindrical cartridge f i l t e r s  used i n  d u s t  collectors.  
Data Sheet OS-H-124 i s  prepared for this type disposal bag. Specified 
1 ength  of 120" i s  s ized t o  a1  low one b a g  t o  bag-out - b o t h  f i l  t e r  
elements separately from one sleeve and leave a stub t h a t  w i l l  a l l o w  

safe h a n d l i n g  of the sleeve sealing p l u g .  Specified accessories are 
t o  account f o r  the two f i l t e r s  being bagged separately. 

Sources f o r  Dfsposal Bag ( 8 )  can be the same as the source(s1 for  t h e  
cartridge f i l t e r s .  

F .  Portable HEPA Filtered Exhaust U n i t  i s  needed t o  m a i n t a i n  a small 
suction (negative pressure) on the f i l  t e r  housing and dust c o l l e c t o ~  
module dur ing  the time of f i l t e r  changeout. A negative pressure 
condition of 0.3 t o  0.5" WG i s  the desirable range. I t  i s  necessary 
t o  use portable suction hose (Flexaust), or ducts, t o  t e m p o t a t i l y  

Connect the ff l tered exhaust u n i t  t o  the f i l t e r  hous ing  (or DC module) 
d u r i n g  f i l t e r  changeout periods. This type of arrangement can  be 
"honemade" or b o u g h t  from limited sources. An airflow capacity o f  
approximately 250 CFH, using a single HEPA f i l t e r  (24"x24"x11-1/2")  i s  

t 

I 

1 
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suggested. Bag-out h a n d l i n g  of  the f i l t e r  on t h i s  u n i t  i s  n o t  a 
mandatory feature. One sourCe f o r  such equipment i s  American Air 
F i l te r ,  Louisvil le,  K Y .  

G .  DOP Test Equipment, and qualified personnel, are required t o  perform 
in-place D O P  leak testing of installed H E P A  f i l  ters. Such testing i s  

performed a f t e r  HEPA f i l t e r  i n s t a l l a t i o n  (prior to  service) to ensure 
the integrity of the f i l ters  and their mounting ( f i l t e r  b a n k )  framing. 
I f  t e s t 1  ng i s  to be performed by in-house personnel, i t  is necessary 
t h a t  s e l e c t  person(s )  be t r a ined  i n  the proper use o f  t e s t i n g  
a p p a r a t u s .  Because t e s t i n g  ( t o  be c red i t ab le )  must b e  done i n  

accordance w l  t h  t h e  requirements of the procedures contai ned 4 n A N S I  

S t a n d a r d  N510 (Sections 9 8 10).  No other t e s t  method is considered 
f u l l y  acceptable. Required equipment includes: portable DOP aerosol 
generator, photometer (forward-\ ight-scattering type), vacuum pump, 
f l e x i b l e  t u b i n g ,  DOP (Dioctyl-phthalate) supply.  Electric power i s  
required a t  the t e s t  s i t e ,  and a compressed a i r  supply i s  needed also 
i f  compressed a i r  OOP generators are used i n  l ieu of  gas-thermal type. 
The choice of gas-thermal type DOP generators i s  recommended. 

Tv~o comnercial sources f o r  DOP t e s t  instruments and thermal generators 
a re :  

a .  Air Techniques, Inc. 

b .  Frontier Enterprises, Inc. 
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Operational Guide1 ines for Exhaust 

System Fi  1 t r a t i o n  Components 

1.0 Introduction/Purpose 

The purpose of these instructions i s  t o  make clear  those act ivi t ies  
proven as necessary to insure the f f l t e r  installation will function as 
designed t o  provide maximum safety (minimum r isk)  and function a t  m i n i m u m  
maintenance costs. Ahere radioactive contamination i s  t o  be encountered 
i t  i s  essential t h a t  proper safeguards be adopted and practiced by a l l  
participants: operating, maintenance and testing. 

The su res t  way to meet established rules and regulations intended as a 
goal t o  achieve safety is  t o  preplan and train.  Preplan ac t iv i t ies  i n  
f u l  1 detai 1 and t r a i n  personnel under real i stf c condf tions. Preplanned 
a c t i v i t i e s  must include a l l  detailed steps i n  their correct sequence. 
Trainees must work M i t h  real or  mock up equipment and materials t h a t  
re f lec t  correct weights, dimensions and the actual time relationship for 
d o i n g  specific tasks. To develop needed sk i l l s  and techniques, crew 
personnel t r a i n i n g  must involve ro t e  learning methods t h a t  r e f l e c t  
e f f ic ien t  h a n d l i n g ,  the correct sequential order, and not compromise 
safety w i t h  "short cuts".  

2 .O F i  1 t e r  Acquisition 

All exhaust f i l t e r  units (HEPA a n d  p ref i l te rs )  must always be acquired t o  
conform t o  a performance specification a n d  never t o  a manufacturer's 

HEPA f i l t e r  construction and performance can vary widely 
*same size configuration from a single manufacturing source. 
To safeguard aga ins t  unacceptable f i l t e r s  being acquired a n d  used, 
"system specific" specifications nust be carefully adopted and used 
w i t h o u t  compromise u n t i l  actual operating experience dictates change. A S  
a n  a i d  i n  accomplishing this ,  the DOE has a F i l te r  Test Program (M 
3-42; 3/85) t h a t  applies to dEPA f i l t e r s  used f o r  radionuclide 
environmental protection purposes. Nuclear Standard NE c 3-45T; 
"Specifications for HEPA F i  1 t e rs  Used by DOE Contractors", 3/85, provides 
s t a n d a r d  requirements f o r  H E P A  f i l t e r s ,  which can be a basis f o r  
designating a "system specific" f : l t e r  specification. 

3.3 Care and Handling of  HEPA r'il ters  

I 

Publicat ion USAEC Report TID-7023'  has l m g  served as a direct guide for 
the care  and handling o f  HEPA f i l t e r s .  An updated version, as published 
i n  the  Nuclear Air Cleaning Handbook ( E 2 D A  76-21) ,  i s  reprinted here as 
continued guidance on this  subject. 
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Care and Hand1 i ng of HEPA F i l  ters' 

High reliance can be placed on the 
HEPA f i l t e r  i f  precautions are 
taken i n  handling, storage, and 
i nstal 1 a t i  on. Inspection upon  
delivery, upon w i  thdrawal from 
stock, and before and after 
installation i s  important. A 
f i l t e r  u n i t  should be inspected 
each time i t  is  handled to guard 
against installation of a damaged 
item. 

The  precautions and recommendations 
i n  t h i s  h a n d b o o k  a re .based  u p o n  
f i el d experience and current 
development. 

Packaging and Shipping 

Packaging practice varies among the 
f i l t e r  u n i t  manufacturers. 
Normally, units are packaged i n  
ca rdboa rd  cartons w i  t n  var ious 
means of  p rov id ing  internal 
strengthening and impact resistance 
o f  the car ton .  A c a r t o n  will 
u s u a l l y  c o n t a i n  one o f  the larger 
units, such as the 1000-cfm, 
24x21x11-1 /2  i n .  u n i t ;  or i t  may 
have two 500-cfn 24x24x5-7/8 i n .  
units. T h e  smaller s i r e s ,  the 
50-cfm, 8x8x5-7/8 i n . ,  and the 
2S-cfm, 8x8x3-1/16 i n .  units, 
frequently are packaged i n  
nul t ip le .  

ihen a f i l t e r  i s  placed i n  the  
c a r t a n ,  i t  i s  in se r t ed  so t h a t  the 
pleated f o l d s  are vertical t o  
prevent damage i n  shipment. To 
prevent sagging of  the pleats,  
vertical positioning of  the pleats 
Just he mai ntai ned d u r  i ng 
subsequent h a n d l i n g  and storage. 
Yoreover, f i  1 ter  units shoul d 31 sa 
3e installed vertically for 
cgeration. 
:ne snijging c a r t o n  i s  3arked w i t h  
a vertical arrow and  the n o t a t i o n  

. ' " th is  side up"  t o  i n d i c a t e  

p o s i t i o n i n g  of  the carton i n  the 
transport vehicle. Other markings, 
"handle w i t h  care,""use no hooks," 
etc. may be found on some 
contai ners. 

When a . f i l ter  u n i t  Is shipped w i  t h  
pleats i n  the hori tontal pori t i  on, 
the vibration that occurs d u r i n g  
transportation and the j a r t1  ng that  
usual ly accompanies hand1 i ng of ten 
cause the f i l t e r  medium to s p l i t  or 
break a t  the adheslve l ine,  w h i c h  
will appear as a hairline crack. 

Occasionally a f i l t e r  u n i t  i s  
positioned improperly i n  the 
container by the manufacturer. 
Cartons frequently are n o t  placed 
i n  rallroad cars o r  tmcks 
according t o  the vertical arrow, 
and they are not  handled 
consistently w i t h  the care 
designated. Consequently ,i nspecti on 
t o  verify t h a t  f i l t e r s  have been 
packed properly i s  necessary u p o n  
del  i very a t  desti n a t i o n .  

Inspection and Test 

Inspection s t a r t s  when delivery o f  
f i l t e r  u n i t s  reaches the purchaser, 
even while the l o a d  i s  s t i l l  aboa rd  
the carr ier .  As the shipment i s  
Sei ng unloaded, each carton shoul d 
be inspected f o r  external damage 
and improper positioning i n  the 
ca rgo  space ( c a r t o n  placed w i t n  
arrow di  rected hori t o n t a l  l y  1 .  
Damaged cartons, including those 
w i t h  corners dented and those 
improperly oriented i n  the truck, 
should be se t  aside for particular- 
l y  careful inspection of their 
contents. Damage wi l l  be more 
prevalent when f i l t e r  units are 
loaded w i t h  mixed cargoes Or are 
shipped i n  a partially loaded  
carrier . 
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The f i l t e r  u n i t  must b e  removed 
c a r e f u l l y  f rom i t s  c a r t o n .  The 
acceptable method f o r  removal i s  t o  
open t h e  top  f l aps  o f  t he  con ta ine r  
a f t e r  removing the  s e a l i n g  tape. 
With f l a p s  fo lded  back, t he  c a r t o n  
should be i n v e r t e d  o r  upended 
gen t l y  t o  p lace  the exposed end of 
the f i l t e r  u n i t  on a f l a t  surface, 
p r e f e r a b l y  t h e  f l o o r .  The su r face  
must be c l e a r  o f  nuts, b o l t s ,  and 
simi 1 a r  p ro t rus ions .  Then w i  thdraw 
the  c a r t o n  from the  f i l t e r  u n i t .  
Attempts t o  remove the  f i r  t e r  u n i t  
from the  ca r ton  by grasping below 
the  exposed f i l t e r  case can r e s u l t  
i n i r reparab l  e damage i f f i ngers 
puncture the  d e l i c a t e  f i l t e r  medium 
at tached immediately below t h e  
case. 

When v i s u a l  i nspec t i on  i s  made, a 
s t rong  lamp should be used t o  
examine the  exposed areas of b o t h  
faces  . to  ensu re  t h a t  no b r e a k s ,  
cracks, o r  p inholes a r e  ev iden t .  
I n  a d d i t i o n ,  a l e s s  i n tense  l i g h t ,  
such as a f l a s h l i g h t ,  can be used 
i n  a darkened room. The i n s p e c t o r  
should look f o r  v i s i b l e  de fec ts  
w i t h  the  l i g h t  p r o j e c t e d  a long t h e  
f u l l  l eng th  o f  each channel c rea ted  
by the separators.  

Trans1 ucent spots w i  11 1 i k e l y  prove 
t o  be v a r i a t i o n s  i n  th i ckness  o f  
the f i l t e r  medium which occur 
d u r i n g  manufacture. Breaks or 
cracks i n  the medium u s u a l l y  show 
up on t h e  s u r f a c e  edges o f  t h e  
f i l t e r  p l e a t s  b u t  o f t e n  a r e  n o t  
readi  1 y detected. M i  no r  cracks can 
be o f  m a j o r  i m p o r t a n c e .  If t h e  
f i l t e r  u n i t  i s  i n s t a l l e d  w i th  t h i s  
pleat-edge damage, t h e  cracks can 
be extended by a i r  movement through 
t h e  u n i t .  A f t e r  e x a m i n i n g  each 
channel, t he  i n s p e c t o r  should 
examine t h e  adhesive seal  around 
t h e  f i l t e r  u n i t  f a c e  t o  be  s u r e  
t h a t  the seal i s  complete and 
unbroken.  Yhen one f a c e  o f  t h e  
f i l t e r  u n i t  has been inspected, t he  

. o the r  face should be examined i n  

the same manner and w i t h  the same 
care. A f t e r  t h e  inspector  has 
completed a thorough s c r u t i n y  o f  
b o t h  faces,  he s h o u l d  check t h e  
corner  j o i n t s  o f  the frame For 
adhesive seal  i ng and t ightness.  
G a s k e t i n g  a b o u t  t h e  edge o f  t h e  
frame should be inspected f o r  t i g h t  
mat ing o f  gasket s t r i p s  and good 
phys i ca l  cond i t i on .  Gasket s t r i p s  
should a l s o  be examined f o r  f u l l  
adhesion t o  the frame. 

Cartons showing damage o r  dented 
corners and those t h a t  a re  found 
loaded i n  improper p o s i t i o n  upon 
d e l i v e r y  and t h a t  were s e t  as ide 
a f t e r  be ing unloaded f r o m  the 
c a r r i e r , r e q u i r e  c a r e f u l  inspect ion.  
The f i l t e r  u n i t  should be examined 
a t  a l l  corners and p a r t i c u l a r l y  a t  
t he  p o i n t  o f  c a r t o n  impact f o r  
damage t o  separators and medium. 
E x t e r i o r  damage t o  several  
p r o t r u d i n g  separator edges i n  a 
small  area w i l l  n o t  i n f l u e n c e  
f i l  t e r  u n i t  e f f i c i e n c y  i f  the 
medium i s  n o t  mashed, punctured, o r  
broken. Even though the medium may 
n o t  be broken on one face, damage 
may occur a t  t he  opposi te  edge of  
t he  p l e a t  on the o t h e r  face. Large 
areas o f  mashed separator edges, 
even though the  medium i s  n o t  
damaged, w i l l  o b s t r u c t  the passage 
o f  a i r  through the  f i l t e r  u n i t  and 
thus reduce i t s  l i f e .  Improperly 
stowed f i l t e r  u n i t s  should be 
i nspected p a r t i c u l  a r l y  fo r  cracks 
a longside t h e  adhesive seal, f o r  
extreme sags i n  p l e a t s  and 
separators,  and f o r  s l i t s  o r  breaks 
i n  the medium. The procedures 

i n c l u d i n g  above, out1 i ned 
exami n a t i o n  w i t h  lamp and 
f l a s h l i g h t ,  should be used f o r  
r o u t i  ne i nspec t i  ons. 

Repair  o f  a damaged f i l t e r  u n i t ,  
p a r t i c u l a r l y  t h e  medium, should n o t  
be a t t e m p t e d  b y  t h e  use r .  Any 
r e p a i r e d  u n i t  must be r e t e s t e d  by 
DOP penetrometer t o  ensure t h a t  
hidden damage does n o t  e x i s t  which 
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w i l l  reduce f i l t e r ing  e f f i c i ency .  
Repair and  re tes t  thus become 
uneconomical -for most users. 

Materials used i n  construction of 
the f i l t e r  u n i t  must comply w i t h  
the purchase specification, i f  any. 
Compl iance, so f a r  as practicable, 
should be determined a t  the time of 
inspection. F I l t e r  u n i t s  t h a t  have 
been inspected and found damaged, 
defective, o r  n o t  i n  conformance 
w i t h  the purchase order should be 
separated from acceptable u n l  t s ;  
identified; and, accompainied by 
necessary records, referred t o  the 
purchasing , receiving, or other 
appropriate department for proper 
disposal . 
Visual inspection of the f i l t e r  
u n i t  t o  detect physical damage i s  
necessary. Inspection, however, i s  
n o t  a substitute f o r  OOP testing 
w i t h  a penetrometer. 

Prior t o  delivery, efficiency 
testing of the f i l t e r  u n i t  by an 
E2DA Quality Assurance S t a t i o n  i s  
adv i  sab 1 e. Such testing wi l l  
r e a d i l y  disclose a defective f i l  ter  
u n i t ,  even when faults i n  the u n i t  
cannot be found by visual 
inspection. H i g h  penetration due 
t o  faults resul t s  i n  an excessive 
release of particles t o  the 
atmosphere. The penetrometer a1 so 
measures the pressure drop,  or  
resistance o f  the f i l t e r  u n i t  t o  
the ra ted  airstream. Excessive 
resistance w i  11 shorten the period 
t h a t  the f i l ter  u n i t  can be used. 
Zesistance, l ike  penetration, mus t  
n o t  exceed a predetenined level. 

S tanda rd  practice f o r  manufacture 
o f  H E P A  f i l t e r s  requires t h a t  the 
inanufacturer's t e s t  results of  
a i r f l o w ,  penetra t i  on, and 
resistance be marked on the case o f  
t h e  f i l t e r  u n i t .  These w i l l  be 
f o u n d  i n  a stamp t h a t  bears the 
lmnufacturer's name, or vendor's 
name, together w i t h  the model 
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number a n d  s e r i a l  number o f  t h e  
f i l t e r  u n i t .  Penetration and 
resistance should n o t  be grea te r  
t h a n  specified by the purchase 
order. I f  n o t  specified, 
penetration should n o t  exceed 0.03% 
and resistance should n o t  be more 
t h a t  1.0 i n .  wg a t  rated airflow. 

Shipping 

HEPA f!lters should be shipped 
under control 1 ed conditions i nsofar 
as practicable. Too often, a f te r  
the cartons have been careful l y  
arranged i n  a truck-trailer body, 
the shipper removes t h e m  a t  an 
interchange station, stacks them 
temporarily i n  the terminal (under 
compl etel y uncontrolled 
cond i t ions ) ,  and then stacks them 
i n t o  another truck- t ra i  1 er  . 
Hand1 ing under such condi  ti'ons i 5 
usually careless, and attention t o  
proper orientation of the cartons 
may be nonexistent. As a m i n i m u m ,  
i t  i s  recommended t h a t  cartons be 
steel-banded t o  a skid or p a l l e t ,  
no more t h a t  6-1/2 f t  h i g h ,  i n  the 
specified vertical orientation. 
Skids (pa l le t s )  must not  be stacked 
one above the other unless bracing 
i s  provided i n  the truck-trailer 
body or railroad c a r  t o  prevent the 
weight o f  the upper load  from 
resting on the lower. This w i l l  
force the shipper t o  keep the 
cartons i n  their  proper orientation 
and prevent h i m  from throwing or 
d ropp i  ng them i ndi scrimi nately . 
Another control i s  t o  require t h a t  
the f i l t e r s  be packed properly i n  d 
sealed truck-trailer body or i n  d 
sealed containeri zed-freight u n i t ,  
n o t  t o  be opened u n t i l  arrival a t  
the specified delivery p o i n t .  The 
t r a i l e r  or containerized-freight 
u n i t  should be unloaded by 
personnel employed a t  the delivery 
s i  t e  who have been thorough1 y 
instructed i n  the proper care and  
h a n d l i n g  o f  H E P A  f i l t e r s .  
:4i xed-\ oad shi pments shoul d be 
avoided. 



. 

Storage 

Fol lowing  receipt and inspection, 
t h e  f i l t e r  u n i t  should be repacked 
carefully i n  the carton i n  w h i c h  i t  
was shipped and received. All 
packing material f o r  internal 
strengthening of the carton and for 
protection of the f i l t e r  u n i t  
shoul d be rep1 aced properly. 
Pleats of the f i l t e r  u n i t  should be 
positioned t o  conform t o  the 
orientation marking on the carton; 
this should be done routinely 
whether the f f l t e r  u n i t  w i l l  be 
installed a t  an early date or 
whether i t  w i l l  be stored. 

Cartons of f i l t e r  units should be 
positioned i n  storage t o  conform t o  
the vertical arrow, and 
manufacturer's recomnendatf ons for 
storage heights should be fo l  lowed. 
When recomnendations are not 
ava i  1 ab1 e ,  f i l t e r  units 
24x24x11-1/2 i n .  and 24x24x5-7/8 
i n .  should be stacked not  more t h a t  
three f i  1 t e r  u n i  t s  h i g h .  

i4i x i  ng other items and material s 
w i t h  f i l t e r  units i n  storage should 
be avoided t o  prevent damage t o  the 
f i 1 ter  u n i  t s .  Recomnended a i  si e 
iJidths consistent w i  t h  good 
warehousing practice shoul d be 
provided t o  reduce damage of f i l t e r  
u n i  t s  f tom mated a1 s-hand1 i ng 
equipment and other t ra f f ic .  
F i l t e r  units should n o t  be stored 
i n  loca t ions  where they wil l  be 
exposed t o  dampness, excessive heat 
or co ld ,  o r  rapidly changing 
tempera tures. 

Hand1 1 ng 

Xechanical warehousing equipment 1s 
recommended for handl i ng 1 arge 
quantities of f i l t e r  units. Skids 
a n d  pallets should be used t o  
provide a f l a t  bed for movement of  
t h e  u n i t s .  Chains, s l i n g s ,  a n d  
hooks ObViOUSly must not be used. 
The cartons should be p laced  on the 

p a l l e t  so t h a t  t h e  arrow o n  t h e  
carton points vertically.  

I n  physically handl i n g  a packaged 
f i l t e r  u n i t ,  a person must make 
certain t h a t  the carton i s  picked 
up a t  opposite corners and 
deposited careful ly  on the floor or  
other surface. The carton should 
n o t  be dropped or ja r red .  Any 
f i l t e r  uf i . i t  dropped, whether or not 
i n  the carton, should be reexamined 
f o r  damage as prescribed i n  Sect. 
c.2. 

When a f i l t e r  u n i t  i s  l i f t ed ,  i t  
must be grasped only along the 
outer surface of the case. Even. 
s l ight  contact of fingers a t  almost 
any poin t  w i t h i n  the case can 
puncture the f i l t e r  medium. 

A handle or g r i p  i s  sometimes 
attached permanently t o  the wood 
f i l t e r  frame f o r  ease of 
instal la t ion and removal of the 
f i l t e r  u n i t .  In such instances, 
care must be taken i n  a t t a c h i n g  the 
handl e. Screws should not  be 
pounded f o r  start ing,  and nails 
should never be used. The 
recomnended method i s  t o  d r i l l  
s tar t ing screw holes, making  
certain t h a t  the dril l  and the 
l e n g t h  of screws do not penetrate 
through the frame and pierce the 
f i l t e r  medium attached (screws must 
not  be longer t h a n  3/4 i n . ) .  
Pounding may crack the f i l t e r  
medium and possibly loosen the 
adhesive seal t h a t  bonds the f f l t e r  
pack w i  t h i n  the frame. Attachment 
of a handle t o  a metal-frame ff 1 t e r  
u n i t  i s  no t  recomnended. 

Ff l te r  units should be kept i n  
shipping cartons when moved from 
one location t o  another. When 
transferred for instal la t ion,  the 
units should be unloaded a t  a p o i n t  
H h i c h ,  so far as practicable, w i l l  
reduce physical handl i n g .  F i  1 t e r  
units s h o u l d  remain i n  cartons 
u n t i l  ready for installation and 
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then s h o u l d  be unpacked as 
prescribed in Sect. C.2.  

I f  for any reason an  u n p a c k a g e d  
f i l  ter unit must be placed with i t s  
face on the floor or other surface, 
the surface must be cleared of  
every object or irregularity t h a t  
might damage the f i l t e r  pack. 

Instal latfon 

Craft  men responsible f o r  
installation of the f i l t e r  unit 
must be carefully instructed in 
proper hand1 i ng technique. They 
shou ld  know t h a t  the f i l t e r  pack 
within the frame i s  delicate and 
must not be damaged during 
installation. Equally important i s  
t h a t  the f i l t e r  u n i t  must be 
installed so t h a t  unfiltered a i r  
will not  leak p a s t  the unit. The 
following installation procedure 
s h o u l d  be used: 

1. Carefully remove f i l t e r  u n i t  
frun shipping carton, following 

t he  procedure described under 
Sect. C.2. 

2 .  Carefully inspect b o t h  faces of  
the f i l t e r  u n i t  for cracks i n  
the f i l t e r  medium, f o r  damage 
of  separators, a n d  for 
separation of the f i l t e r  pack 
a t  the frame. 

3 .  Ensure t h a t  the gasket i s  
cemented firmly t o  the  frame 
and'that the gasket pieces are 
b u t t e d  or mated a t  the joints.  

4. The gasket must be compressed 
f 1 rmly. Compression should be 
applied evenly and equally a t  
a l l  points i n  increments o f  
S f t - l b  or less,  wlth the f i l t e r  
frame cOinpl etely coveri ng the 
opening . 

5 .  Instal l  the f i l t e r  w i t h  p lea ts  
and  separators in the ver t ica l  
position. This will el imi nate 
sagging of pleats f r o m  
accumulated weight of materi a1 s 
s topped  by t h e  f l l t e r  u n i t .  

* 

'Llpdated from H. Gilbert and J.H. 
?almer,i-ligh Efficiency Particulate 
d i t  F i l te r  Units, U C ' . f C  Report 
T13-7023,  A u g u s t  1961 

4.0 Personnel 

4 . 1  Each phase of  care a n d  h a n d l i n g ,  including the  application o f  
f i  1 t e r s  during changeout ac t iv i t ies ,  must be performed by trained 
personnel under the responsible supervision of  a designated person. 

4.2 All participants in HEPA f i l t e r  care, handling, a p p l i c a t i o n  
(changeout ac t iv i t ies )  , testing and disposal  (packaging and 
incineration) must be trained before ac tua l  work participation 
starts.  "On-the-job training" o r e a r n 1  ng-on- the-job" are n o t  
acceptable options f o r  u n t r a i  ned personnel , regard1 ess o f  the 1 eve1 
o f  supervision, when radioactive contamination may be encountered.  
Training shou ld  be'  accomplished under simulated conditions u n t i l  
worker proficiency clearly i n d i c a t e s  i t  i s  safe  t o  encounter the 
real environment t h a t  is subject t o  actual con tamina t ion .  

4.3 a n l y  persons who meet several requirements s h o u l d .  be selected as 
trainees for f i l t e r  changeout and testing work crews: 
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4 . 3 . 1  Persons of average or higher intelligence 
4 . 3 . 2  Good physical/mental dexterity 
4 . 3 . 3  Physically capable Of  routine l i f t i n g  O f  f i l t e r  units i n  

c a r tons  (40 lbs,  approx.)  w i t h  dimensions approx .  2 8 " ~  2 8 " ~  
14" and no handles. L i f te rs  must exercise extraordinary care 
i n  a l l  handl ing  operations under adverse conditions. - 

4 . 4  Training of  personnel should be started i n  a formal manner, where a 
c 1 assroom type environment 1 s provided away from unrel ated 
ac t iv i t ies .  Trainlng a ids  must present a r e a l l s t f c  simulation, b u t  
be clear of contamination u n t i l  persons can be I n d i v i d u a l l y  judged 
as  proficient i n  the techniques and methods being t a u g h t .  Worker 
safety is 'taught only t o  workers who recognize t h a t  unsafe 
conditions may be part of a task. 

5.0 Necessary Equipment b Tools for  Fi l ter  Changeout 

5 . 1  

5 . 2  

Equipment and tools used for f i l t e r  changeout act ivi t ies  are subject 
t o  surface contami na t ion ,  and therefore should be dedicated t o  
f i l t e r  changeout uses only.  Missing tools  or f a u l t y .  pieces of  
equipment will cause loss of valuable work time dur ing  subsequent 
changeout periods, when work i n  progress must be delayed u n t i l  the 
item i s  recovered or replaced. 

Checks o f  tool/equipment inventories are a necessity before work i n  
the contamination zone i s  started t o  ensure a l l  items are ready. 

The f o l l o w i n g  basic items are needed by a crew f o r  f i l t e r  changeout 
(replacement) ac t iv i t ies :  

5 . 2 . 1  

5 . 2 . 2  

5 . 2 . 3  

5 . 2 . 4  

5.2 .5  

5 .2 .6  

5 . 2 . 7  

Access p l a t f o r m  w i t h  t r a y  ( f o r  upper level f i l t e r  units) 

U t i l i t y  c a r t ( s )  ( fo r  f i l t e r  transport) 

Castered work table, 30"'d x 7 2 " L  w i t h  storage shelf under 
work level 

Banding k i t  f o r  sealing bagg ing  cmplete w i t h  s tainless 
steel  bands and plastic t i e s  (e.g.  Flanders Banding Kit  No. 
1x ) 

Hand tools,  comprising a t  least :  2 - 10" crescent wrenches. 
2 screk drivers ( f l a t  blade), p l ie rs ,  12 f t .  tape measure, 
2 "  wide white or tan plast ic  tape i n  h a n d  dispenser, 2 b l a c k  
f e l t  markers, 6 v o l t  hand 1 antern 

Safety items conforming to  local Health and Safety Rules for 
work i n  a contamination zone. The minimuin  for each worker 
should  include,  b u t  n o t  be l imi ted  t o :  safety gloves,  
i n d i v i d u a l l y - f i t  facial respirator,  hand gloves and ou te r  
c l o t h i n g  t h a t  i s  f u l l - b o d y  covering (coveral ls) ,  shoe 
covers , personal dosimeter. 

Portable MPA f i l  ter/fan equipment arrangement w i t h  a d a p t i o n  
(hose and f i t t i ngs )  f o r  use i n  main ta in ing  negative pressure 

4 %  
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5 . 2 . 8  

5 .2 .9  

5.2.10 

5 . 2 . 1 1  

5.2 .12  

conditions 
ac t iv i t ies .  
side of the 

i n  the f i l t e r  housing(s) d u r i n g  changeout 
U n i t  must be adaptable t o  the upstream ( d i r t y )  

hous ing  and be allowed local discharge. 

Platform scales for f i l t e r  weighing (before ins ta l la t ion) ;  
scale capacity t o  25 kilograms. Scales required o n l y  where 
material accountabi 1 i ty i s  necessary. 

Cartoned filters, prefilter and/or HEPA f i l t e r s  (number as 
required f o r  p a r t i c u l a r  system). Inc lude  a t  l e a s t  one 
addltional unit/system as spare i n  the event of h a n d l i n g  
damage (spare unit(s) should be held i n  readiness outside 
contamination zone and returned 'to stores when u n u s e d i  

Polyethylene bagging f o r  f i l t e r s ,  p lus  two spares/system i n  
event of spoll age ( number as requi red for p a r t i  cul a r  
system( 5 ) )  

Container of q u a l i t y  silicone grease (Dow C o r n i n g ) ,  w i t h  
applicator ( fo r  wip ing  exposed face of f i l t e r  gasket before 
bag-in operation). 

Precoat feeder w i t h  attachment accessories, and  precoat 
material. Precoating i s  a consideration for d u s t  collector 
cartridge f i l t e r  elements o n l y .  Requirements for precoating 
must be established by design. 

5.3 After use i n  a con tamina t ion  zone, a l l  items of tools a n d  e q u i p m e n t  
must be surveyed according t o  local regulations t o  detenine they 
are free of contamination. Instruments t o o  delicate to clean u p  may 
require t h a t  they be dedicated t o  one contamination zone and kept 
there for subsequent uses. 

6.0 System Specific Requirements 

6 .1  Related Vork 

6.1.1 Planners must realize t h a t  other ac t iv i t ies  related t o  f i l t e r  
changeout must be preplanned and coordinated w i t h  f i l  t e r  
changes. Namely these i ncl ude: 

6 . 1 . 1 . 2  In-place DOP leak t e s t i n g  o f  H E P A  f i l t e r s  a f t e r  .. their  installation and before the newly installed 
f i l  t e r s  are placed i n  service. 

6.1.1.3 Securing a l l  penetrations. used d u r i n g  f i l t e r  
changeout ac t iv i t ies .  Resetting system dampers t o  
establish system ai r f low as required f o r  
c o n t i n u a t i o n  o f  ac t iv i t ies  being served. 

Recording d a t a ,  such as clean f i l t e r  i n f o r m a t i o n  and 
i n i t i a l  a i r f l o w  resistance. Before instal la t ion,  
i n d i v i d u a l  f i l t e r  u n i t  recorded d a t a  must include: 
clean weight, labeled serial number, penetration/ 

6 . 1 . 1 . 4  
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6 . 1 . 2  

6.1.3 

pressure drop values (per f i l t e r  manufacturer), 
instal  l a t i o n  position i n  housing. The early 
follow-up work of i n p u t t i n g  these da ta  i n  the record 
f i l e  i s  i m p o r t a n t  t o  the cor re la t ion  o f  system 
operati on and on-go! ng mi ssi on moni tori ng . 

I t  i s  essential t h a t  System operation n o t  be needlessly 
i ntetrupted fo r  f i l  t e r  changeout a c t h i  ties. The need for 
f i 1 t e r  changeout must be antf cf pated through routi ne 
monftoring of system lfmfts ( f f l tc rs  and f a n )  and required 
airflow rates t o  preserve pre-e.stablishcd control velocities 
a t  work stations, hoods, etc.  

Prep1 anni ng must i ncl ude the acqui sf  ti  on of necessary 
materials, equipment and personnel fo r  system maintenance, 
such as f i l t e r s ,  bags and experienced workers. Material 
substitutions must be avoided; personnel substitutions 
require a judgment be made t h a t  could concern safety. 

6 . 2  Sequential Steps i n  Pref i l te r  Changeout Procedure For Housings 
( w i t h o u t  DOP T es t  Section) 'vlhile System i s  Not In Operation 

6 . 2 . 1  

6 . 2 . 2  

6 . 2 . 3  

6 .2 .4  

6 . 2 . 5  

Before any system alterations begin and system i s  i n  normal 
operating mode, read and record the airflow rate fo r  the 
t o t a l  system. Read and  record the airf low re s i s t ance  
(pressure d r o p )  o f  each f i l t e r  stage ( b a n k )  i n  the housing 
t o  be changed. 

The idle f i l t e r  housing should be isolated by dampers (or  
closures) insofar as possible. After isolation, the 
portable HEPA f i l t e r / f a n  equipment i s  adapted t o  t h e  
upstream ( d i r t y )  side of  the housing; then a differential  
p r e s s u r e  gage (Dwyer :lode1 4 3 0 2  w i t h  A-339 adapter ,  o r  
equivalent) shall be adapted ( 3 / 1 6 "  plastic t u b i  n g )  
vertically t o  the housing where the gage can remain i n  clear 
view during changeout ac t iv i t ies .  

W i t h  the portable HEPA f i l  ter/fan equipment operating, a 
negative pressure ( re1 a t i  ve t o  surroundi ng space) i s a p p l  i ed 
t o  the  housing and a pressure range of  - 0 . 3 "  t o  -0.5" iG 
pressure maintained, using a connection on the d i r t y  s i d e  o f  
the  housing. The negative pressure range shall be 
maintiined. by c racking  open the downstream ( c l e a n  s i d e )  
damper on the  housing, or removing pa r t  o f  t h e  c losure 
device( s )  w i t h  pressure indicated by the di fferenti a1 
pressure gage. 

Star t ing w i t h  the top  t i e r  p re f l l t e r ,  adjust and se t  the 
a.CCess p l a t f o r m  i n  pos i t ion  t o  receive the f i l t e r  w h e n  
withdrawn from the housing opening. 

Inventory a1 1 needed tool  s and  equi pment , i ncl uding f i 1 ters , 
bags and band ing  k i t  w i t h  accessories, t o  be c e r t a i n  a l l  
items are itmediately a t  hand  and in good order for use. 
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6.2.6 

6.2.7 

6.2.8 

6.2.9 

Remove t h e  f i l t e r  open ing  c o v e r .  S e t  a s i d e  i n  a c l e a r  
p o s i t i o n .  Unfo ld  the p l a s t i c  bag sea l i ng  the opening and 
extend bagglng (drape Over Plat form t r a y ) .  P ro tec t  bagging 
f rom l o c a l  . t r a f f i c  and sharp edges (p ro t rus ions )  t h a t  cou ld  
cause puncture or snagging. Prevent s t r a i n  on the bagging 
connect ion a t  the housing opening ( p o r t ) .  

Unclamp the gasket s e a l i n g  mechanism f o r  the f l l t e r ;  then, 
u s i n g  t h e  removal  l e v e r  (where  f u r n i s h e d  as a h o u s i n g  
f e a t u r e ) ,  withdraw the f i l t e r  from the  houslng a f t e r  
c a r e f u l l y  extending t h e  p l a s t i c  bagging t o  c l e a r  the  f i l t e r .  
P o s i t i o n  the o l d  bag stub (a l ready i n  the  bag) f n t o  the heel 
o f  t h e  bag, then p o s i t i o n  the d i r ty  f i l t e r  i n t o  the same end 
o f  t h e  bag ( a g a i n s t  t h e  s t u b )  by  c a r e f u l l y  s l i d i n g  t h e  
bagging over the  f i l t e r .  Keep p l a s t i c  bagglng f r e e  o f  sharp 
edges t h a t  can t e a r  or abra te  the  p l a s t i c .  Housing suc t i on  
w i l l  be c o l l a p s i n g  the  bagging t o  the f i l t e r  casing, so care 
m u s t  b e  e x e r c i s e d  t o  p r e v e n t  p u n c t u r e s  t h a t  can  spread 
contamination. Rest the f l l t e r  on the  access p l a t f o r m  t n y .  

With p l a s t i c  bagging f u l l  d e f l a t e d  and c l e a r  o f  unnecessary 
fo lds ,  group the  bagging - so t e i r t y  f l l t e r  and o l d  bag 
stub a re  contained i n  the  bag end w i thou t  s t r a i n  o r  unused 
volume on the  bagging. Place a s t rong p l a s t i c  l o c k i n g  t i e  
a t  t h e  grouped p o i n t .  Place a second t l e  on the grouped 
b a g g i n g  3 "  c l o s e r  t o  t h e  hous ing .  Between t h e s e  t i e s  
i n s t a l l  two 3/8" wide s t a i n l e s s  s tee l  bands 2" apar t ,  and 
c i n c h  each t o  f u l l  t ightness.  Using the  p l i e r - shears  f rom 
t h e  k i t ,  c u t  t he  grouped p l a s t i c  bagging midway between the  
s t e e l  bands. Leave a l l  bands and t i e s  I n t a c t .  

Preplanned f i l t e r  changeout schedules d i c t a t e  whether o r  not 
t h e  H E P A  f i l t e r s  a r e  t o  be r e p l a c e d  (changed o u t )  i n  
a d d i t i o n  t o  p r e f i l t e r s .  If es, then the i n s t a l l a t i o n  o f  
new p r e f i l t e r s  must be de l-+ aye u n t i l  the HEPA f i l  t e r s  are 
changed o u t  and DOP tested,  so r e f e r  t o  . 7 .0  Changeout o f  
HEPA F i l t e r s ,  herein.  This  delay i n  p r e f i l t e r  i n s t a l l a t i o n  
i s  necessary u n t l l  t h e  DOP i n -p lace  t e s t i n g  o f  the newly 
i n s t a l l e d  HEPA f i l t e r s  i s  completed. A f t e r  t e s t  completion, 
the cont inuance o f  t h i s  procedure (6.2.9) can be f o l l o w e d  t o  
i n s t a l l  replacement p r e f f l  t e r s .  

S e l e c t  a new replacement f i l t e r  u n i t  ( i n  car ton)  f r o m  t h e  
s u p p l y  a t  hand. Confirm i t  t o  be the c o r r e c t  f i l t e r  ( i . e .  
p r e f i  1 t e r  t y p e ) .  C a r e f u l  l y  remove t h e  new rep lacemen t  
f i  1 t e r  from i t s  cardboard ca r ton  w h i l e  on the work t a b l e .  
I n s p e c t  a l l  f i l t e r  s ides and exposed faces t o  ensure t h e r e  
i s  no v i s u a l  damage. (Damaged f i l t e r s  should be returned t o  
t h e  c a r t o n  and s e t  aside f o r  l a t e r  examination and 
d i s p o s i t i o n ,  b u t  n o t  f o r  use u n t i l  

l e v e l  o r  on work tab le .  
c o n d i t i o n ) .  Keep new cartoned f i l t e r  

-14- 



For housings having a tW0 f i l t e r  wide arrangement w i t h  one 
s ide  access, i t  i s  necessary t o  nex t  remove the f i l t e r  from 
the  i n n e r  p o s i t i o n .  Therefore, the nex t  step i s  t o  connect 
a new bag t o  t h e  opening p o r t  and repeat  steps 6 . 2 . 7  and 
6 . 2 . 8  (above) 

6 . 2 . 1 0  Remove the bagged f i l t e r  from the p la t fo rm tray and p lace on 
the  work t a b l e  with the same side down as when i n s t a l l e d .  
P lace  the empty cardboard c a r t o n  ( w i t h  bottom f i l l e r  i n  
p lace)  over  the bagged f l l t e r  without s t r a i n i n g  the bag. 
C a r e f u l l y  ro ta te  the  c a r t o n  ( w i t h  f i l t e r  i n s i d e )  90 degrees 
t o  t h e  n e x t  s i d e  (never over on i t s  face) and push ( s l i d e )  
t h e  f i 1 t e r  i n t o  t h e  bottom o f  the car ton.  Next, r o t a t e  the 
c a r t o n  ( w i t h  f i l t e r  i n s i d e )  another 90 degrees t o  r e s t  on 
the  n e x t  s ide,  which i s  the c a r t o n ' s  bottom. . I n s e r t  the 
rema in ing  c a r t o n  f i l l e r ( s )  and c l o s e  c a r t o n  f l a p s  and seal . 
a l l  t0.p edges with 2" wide p l a s t i c  tape. With f e l t  marker, 
c l e a r l y  i d e n t i f y  the sealed top  s i d e  with: housing number, 
f i l t e r  p o s i t i o n  and removal date. S to re  the  cartoned f i  1 t e r  
u p r i g h t  ( t aped  and marked s i d e  up) on the u t i l i t y  c a r t  for 
e v e n t u a l  removal St rap down loaded cartons before 
t r a n s p o r t  from the  changeout area. 

6.2.11 Using i n s p e c t i o n  l i g h t  ( 6  v o l t  l a n t e r n )  view the gasket 
s e a l i n g  sur face through the  bagging s tub t o  determine i t  f s  
c l e a n  and c l e a r  of deb r i s  such as gasket pieces. I f  d i r t y ,  
t h e  sur face must be cleaned or r e p a i r e d  remotely ( u s i n g  a 
work bag and extens ion hand t o o l s )  before and new f i l t e r  i s  

, bagged i n t o  p o s i t i o n .  

6 . 2 . 1 2  P o s i t i o n  new replacement f i l t e r  on work t a b l e ,  remove f r o m  
c a r t o n  and s e t  ca r ton  aside. With care,  wipe a very t h i n  
complete c o a t  o f  s i l i c o n e  grease on the  exposed gasket face 
o f  t he  new f i l t e r  t o  p reven t  s t i c k i n g  t o  the  s e a l  face w h i l e  
i n  serv ice.  Posi t ion f i l t e r  on sca le  and weigh. Record 
s e r i  a1 number, accurate weight  (grams), intended housing 
number and f i l t e r  p o s i t l o n  i n  housing. Group and c o l l e c t  
new ( c l e a n )  p l a s t i c  bagging and i n s t a l l  f i l t e r  i n s i d e  bag 
( p l e a t s  always remaining v e r t i c a l ) .  Be c e r t a i n  d i r e c t i o n  o f  
a i r f l o w  through . f i l t e r  corresponds t o  requ i red  a i r f l o w  
d i r e c t i o n  through housing. 

F o r  the  housings having a two f i l t e r  wide arrangement w i t h  
one s i d e  access i t  i s  necssary t o  prepare a second 
replacement f i l t e r  a t  t h i s  p o i n t  i n  the  procedure. Each 
new f i  1 t e r  s h a l l  be separate ly  bagged. Two fil t e r s  i n  the 
same b a g  a r e  t o o  awkward and t o o  heavy t o  handle,  and 
t h e r e f o r e  would be an unsafe maneuver. 

6 . 2 . 1 3  P o s i t i o n  new f i l t e r  ( i n  bag) on tray o f  access p la t form and 
a l i g n  t o  h o u s i n g  o p e n i n g  w i t h  o p e n  end o f  bag f a c i n g  
housi ng . 
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6.2.14 Carefully remove Security strap from bag stub presently 
sea l ing  opening and Set aside. Extend the open end o f  the 
new bag over the existing bag s t u b  that is closing the por t  
opening. Group the new bag t o  the inner sealing sleeve r i n g  
(beyond the e l a s t i c  cord of the s t u b ) ,  a n d  secure w i t h  
e las t ic  cord and security strap. Then, w i t h  access t h r u  
new bag,  remove the existing bag s tub .  Pos i t ion  stub i n  
heel of the new bag. behind the new f l l  ter. The new f i  
i s  now w i t h i n  t h e -  confinement limits of the housing 
hereafter must be consi dered as  contaminated. 

6.2.15 Confinn again t h a t  the pleats ,,of the new f i l t e r  media 
v e r t i c a l  and  the gasketed edge and airflow through 
f i l t e r  i s  correct. Carefully l i f t ,  align t o  the open 
and s l ide the new f i l t e r  Into the housing and i n t o  posi 

the 
the 
t e r  
a n d  

are 
the 
ng , 
, ion 

of alignment to the sealing face. 
clamp the f i l t e r  into position. 

When properly aligned, 

For housings having  a two f i l t e r  wide arrangement w i t h  one 
side access i t  i s  necessary t o  bag-in the second replacement 
f i l t e r  by repeating steps 6.2.13 through 6.2.15. C l a m p i n g  
the i n i t i a l  f i l t e r  i n  position i s  wi thhe ld  u n t i l  the second 
f i l  t e r  a1 so i s  properly positioned. 

6.2.16 While keeping the o l d  bag stub i n  the bag heel, r o l l  ( I n  
loose form1 the bag sealing the opening and pos i t ion  against 
the installed f i l t e r  case. Inspect the cover gasket t o  
determine condition and completeness. I f  the gasket i s  
f u l l y  intact ,  replace the opening cover and clamp closed. 
A g a i n ,  inspect the cover gasket to ensure i t  t o  be i n  a 
sealed position (clear  of bagging) w i t h  good contact a l l  
a r o u n d .  Oeteriorated cover gaskets must be replaced w h e n  
worn or torn t o  ensure sealing t h a t  prevents strain a n d  
extension of  the seal b a g g i n g  due t o  the negative pressure 
maintained on the housing d u r i n g  normal system operation. 

6.2.17 After completion of Step 16, the procedure i s  repeated for  
other f i l t e r s  i n  the pref i l te r  bank, i n  order, from t o p  t i e r  
to bottom. Repetition includes the continuance of  Steps 
6.2.2 and 6.2.3,  and the repeat of  Steps 6.2.6 t h r u  6.2.!6 
for each f i l t e r  i n  order. Opposite sides of  the same f i l t e r  
housing can be changed o u t  simul taneously,  i . e .  e i t h e r  
pref i 1 t e r  and/or  HEPA f i  1 t e r  bank .  However, separate crews 
w o r k i n g  i n  the same a is le  between housings w i l l  be l i m i t i n g  
spat ia l ly  because of the need f o r  wi thdrawal  depths f o r  
f i l  t e r s  and the nearness of  banks, access p l a t f o r m ( s )  dnd 
work t a b 1  e( 5 ) .  

7.0 Changeout of HEPA Fi l te rs  
Jystsn Specitic Requirements 
7.1 P l a n n i n g  HEPA Fi l te r  Changeout 

7.1.1 I t  i s  planned, and intended, t h a t  p re f i l t e rs  w i l l  be c h a n g e q  
o u t  a t  the same time a s  H E P A  f i l t e r s .  This i s  t o  a l l o w  
p r e f i l  ters  t o  be o u t  of  the housing a t  the time new HEPA 
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. f i l t e r s  are OOP t e s t e d  i n -p lace  (See 6 .2 .8 ) .  For e f f e c t i v e  
OOP t e s t i n g  per  procedures i n  A N S I  N510 (Chapter 10)  i t  i s  
necessary t o  have p r e f i l  t e r s  removed and OOP smoke i n j e c t e d  
upstream o f  the housing t o  ensure s u f f i c i e n t  aerosol -a i  r 
m i  X ing and acceptable upstream aerosol  concentrat ion f o r  the 
t e s t  i n s t r u n e n t a t i o n  used. 

It i s  mandatory t h a t  newly i n s t a l l e d  HEPA f i l t e r s  a r e  
s u c c e s s f u l l y  OOP tes ted  i n -p lace  before the f i l t e r  system i s  
r e t u r n e d  t o  service.  The frequency f o r  p e r i o d i c  r e t e s t i n g  
HEPA f i l t e r  i n s t a l l a t i o n s  d u r i n g d h e i r  se rv i ce  l i f e  must be 
d e t e n i n e d  through opera t i ng  experience, wi th the  usual  
maximum f r e q u e n c y  l i m i t  b e i n g  once each y e a r  ( 1 2  months 
max. 1 ,  o r  when System opera t i on  becomes suspect. O t h e m i  se 
the changeout frequency i s  determined by the  l i m i t  o f  a i r f l o w  
res i s tance  t h e  system and t h e  f i l t e r ( s )  can sa fe l y  wi thstand. 
As i n i t i a l  c r i t e r i a  u s e  3.5" WG as maximum HEPA f i l t e r  
res is tance.  I n i t i a l l y ,  a l l o w  a maximum a i r f l o w  res i s tance  o f  
0.80'' WG f o r  p r e f i l t e r s .  

7 . 2  Sequential Steps i n  HEPA F i l t e r  Changeout Procedure f o r  Housings 
While System i s  Not i n  Operation 

7 . 2 . 1  The changeout o f  HEPA f i l t e r s  i n  a housing n i l  1 normal l y  be 
schedu led  i n  coo rd ina t i on  with t h e  changeout o f  t h e  
p r e f i l  t e r s  i n  the same housing (see 6.2.81, and be worked by 
t h e  same crew. When done i n  t h i s  order  the HEPA f i l  t e r  
changeout i s  j u s t  a c o n t i n u a t i o n  o f  work s t a r t e d  w i th  the 
p r e f  i 1 t e r  changeout. Preparatory  work has been done, the  
s l i g h t  nega t i ve  pressure on t h e  housing i s  cont inued by 
u s i n g  t h e  p o r t a b l e  HEPA f i l t e r / f a n  arrangement and pressure 
mon i to red  (see 6 . 2 . 2 )  us ing  t h e  pressure gage tempora r i l y  
i n s t a l l  ed f o r  t h e  purpose, and a1 1 housing penetrat ions a r e  
secured (c losed)  except f o r  t he  in leakage through the  
downstream ( c l  ean) damper. 

7 . 2 . 2  S i m i l a r  t o  p r e f i l t e r  changeout procedures, s t a r t  w i th  the  
t o p  t i e r  HEPA f i l t e r  by s e t t i n g  access p l a t f o r m  i n  p o s i t i o n  
t o  r e c e l v e  the d i r t y  HEPA f i l t e r  when withdrawn f r o m  the 
housi  ng openi ng . 

7 . 2 . 3  I nven to ry  a l l  needed t o o l s  and equipment, i n c l u d i n g  f i l  t e n ,  
bags and banding k i t  w i t h  accessor ies,  t o  be c e r t a i n  a l l  
i tems a r e  immediately a t  hand and i n  good order  f o r  use. 

7 . 2 . 4  Remove t h e  HEPA f i l t e r  opening cover.  Set cover aside i n  a 
c l e a r  p o s i t i o n .  Un fo ld  t h e  p l a s t i c  bag sea l i ng  the opening 
and extend bagging (drape over  p l a t f o r m  t r a y ) .  P r o t e c t  
bagg ing  from l o c a l  t r a f f i c  and sharp edges ( p r o t r u s i o n s )  
t h a t  c o u l d  cause puncture.  Prevent s t r a i n  on the bagging 
connect ion a t  the housing opening ( p o r t )  . 

7 . 2 . 5  Through the bagging, if necessary, unclamp the gasket 
s e a l i n g  mechanism f o r  t he  f i l t e r ;  then, us ing  the removal 
l e v e r  (wrhere furn ished as a housing f e a t u r e ) ,  withdraw the  
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f i l t e r  from the housing a f t e r  Carefully extending the 
plastic bagging t o  Clear the f i l t e r .  I f  present, keep the 
old bag stub i n  the heel of  the bag, then p o s i t i o n  the dirty 
f i l t e r  i n t o  the same end o f  the bag (against the stub) by 
carefully s l i d i n g  the bagging  over the f i l t e r .  Keep plastic 
bagging  free of sharp edges t h a t  can tear or &rate the 
p l a s t i c  material. Housing suction w i l l  be collapsing the 
bagging t o  .the f l l t e r  casing, so care must be exercised t o  
prevent punCtureS t h a t  can spread contamination. Rest the 
f i l t e r  on the platform t r ay .  

7.2.6 WIth plast ic  bagging f u l l  defTated and clear of unnecessary 

stub are contained i n  the bag end without strain or unused 
volume on the bagging. Place a strong p l a s t i c  locking t i e  
a t  the grouped point. Place a second t i e  on the grouped 
bagging 3 "  c lose r  t o  the housing. Between these t i e s  
i n s t a l l  two 3/8" wide stainless steel bands 2" a p a r t ,  a n d  
cinch e a r t o  f u l l  tightness. Using the p l  ier-shears fmn 
the k i t ,  c u t  the grouped p las t ic  bagging midway between the 
steel bands.  Leave a l l  bands and ties intact. 

fo lds ,  group the bagg + ng so t e d i r t y  f i t  ter  and old bag 

7.2.7 Select a new replacement HEPA f i l t e r  u n i t  ( i n  carton) from 
the supply a t  hand. Confirm i t  t o  be the correct f i l  t e r  ( b y  
labe l  rnarklngs). Carefu l ly  open t h e  t o p  of the c a r t o n  and 
remove the new'replacement f i l t e r  from i t s  cardboard c a r t o n  
wh'le o n  the work table. Do this by opening t o p  flaps t h e n  
carefully rotate carton t o  a side (never t o  i t s  face) ,  then 
holding f l a p s  aside, rotate so carton bottom is u p ,  remove 
carton vertically.  Keeping the f i l t e r  pleats vertical ,  
inspect a l l  f i l t e r  sides and exposed faces to ensure there 
i s  no visual damage. (Damaged f i l t e r s  should be returned t o  
the carton and se t  aside f o r  la ter  careful examination a n d  
disposi t ion,  b u t  not for use u n t i l  
condition). Keep new cartoned m t e r  units a t  oor  ( c a r t )  
level or on work t a b l e .  Always keep cartons upright w i t h  
t op  up  and never stack HEPA f i l t e rs  over three ( 3 )  cartons 
h i g h .  F i l t e r s  dropped ( i n  carton or o u t ) ,  from even a 
h e i g h t  of a few fnches, must be se t  aside and n o t  used u n t i l  
retested as good. 

9 i n  good 

For housings having a two f i l t e r  wide arrangement w i t h  one 
side access, i t  i s  necessary t o  next remove the spent f i l t e r  
from the inner pos i t i on .  Therefore, the next step i s  t o  
remove the bagged f i l t e r  from the p l a t f o n  t r a y  and  place i t  
o n  the  work table. Then, w i t h  d new bag, connect i t s  open 
end over the bag stub sealing the opening. Secure i t  w i t h  a 
s ecu r i ty  strap and stow the stub i n  the heel of  the bag .  
Now, repeat steps 7.2.5 through 7 . 2 . 7 .  

Remove the bagged f i l t e r  from the p l a t f o n  t r a y  and place on 
the work table, m a i n t a i n i n g  pleats ver t ical ,  w i t h  the same 
s i d e  d o w n  as when i n s t a l l e d .  Place a n  empty c a r d b o a r d  

; car ton  ( w i t h  bottom f i l l e r  i n  place) over each bagged f i l  t e r  

7 . 2 . 8  
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w i t h o u t  s t r a i n i n g  the bag. Handl ing  one spent f i l t e r  a t  a 
time, carefully rotate the carton ( w i t h  f i l t e r  inside) 90 
degrees t o  the next side (never over on i t s  face) and p u s h  
( s l i de )  the f i l t e r  i n t o  the bottom of the ca r ton .  Next, 
rotate the car ton ( w i t h  f i l t e r  inside) another 90 degrees i n  
the same direction t o  res t  on the next side, w h i c h  i s  t h e  
carton's bottom (1.e. the open top  1s now u p  and open). 
Insert the remaining carton f l l l e r ( r )  and close carton t o p  
f l a p s  and seal a l l  t op  edges w l t h  2" wide plastic tape. 
WIth f e l t  marker, clearly identify the sealed t o p  side w i t h :  
housing number, f i l t e r  posit ion,  f i t t e r  serial number and 
removal date. S to re  the carton'ed f i l  ter u p r i g h t  (taped and 
marked side up)  on the u t i l i t y  car t  for  eventual removal. 
Strap down loaded cartons before transport from the 
changeout area. 

For  housings h a v i n g  two f i l t e r  wide, w i t h  one side access, 
i t  i s  necessary t o  secure bo th  bagged f i l t e r s  i n  cartons a n d  
s tore  on the car t  o u t  of the way. The work area must be 
kept free of bagged items that  are contaminated and subject 
t o  accidental puncture. 

7.2.9 Using inspection l i g h t  ( 6  v o l t  lantern or equivalent) view 
the gasket sealing surface and clamping mechanism th rough  
the bagging stub t o  determine surfaces are clean and clear 
o f  debris such as gasket pieces. I f  d i r t y  or i n  need of 
repair, the surface must be cleaned or repaired remotely 
(using a work bag and extension hand tools) before a new 
f i l t e r  i s  bagged i n t o  pos i t i on .  

7.2.10 Position new replacement HEPA f i l t e r  ( i n  carton) on work 
table. Open f i l t e r  carton a t  t o p  and rotate carton on side; 
then rotate open t o p  t o  table surface ( w i t h  flaps c l e a r ) ; .  
l i f t  empty carton vertically t o  clear f i l t e r  ( s e t  c a r t o n  
a s i d e  f o r  l a t e r  r e u s e ) .  Inspect b o t h  o p e n  faces  a n d  
determine each t o  be clear  o f  visible damage. I f  damaged 
return t o  carton, mark exterior and se t  aside for l a t e r  
inspection and testing before any use. W i t h  care, position 
new replacement f i l t e r  on work table (carton removed) and  
wipe a very t h i n  complete coa t  of silicone grease on the 
exposed gasket face o f  the new f i l t e r  t o  prevent sticking t o  
the seal face while i n  service. Place f i l t e r  on scales 
( p l e a t s  v e r t i c a l )  a n d  weigh. Do n o t  b u m p ,  j a r  or d r o p  
f 11 t e r s  d u r i  ng any hand1 i ng operati on. Record seri a1 
number, accurate weight (grams) ,  intended housing number and 
f i l t e r  position i n  housing. Group' and collect  new (clean) 
plast ic  bagging and ins ta l l  f i l t e r  inside bag (pleats always 
remaining ver t ica l ) .  Be certain direction of a i r f l o w  
t h r o u g h  f i l t e r  corresponds t o  required airflow direction 
t h r o u g h  housing. This dictates w h i c h  side o f  the f i l t e r  must 
be inserted i n t o  the bag f i r s t .  

For housings h a v i n g  a two f i l t e r  wide arrangement, w i t h  one 
side access, i t  i s  necessary t o  prepare a second replacement 
H E P A  f i l t e r  a t  this '  p o i n t .  So, repeat step'7.2.10 for  the 
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second H f P A  f i l t e r .  Each new HEPA f i l t e r  shall be 
separately bagged. TWO f i l t e r s  i n  the same bag are too  
a w k w a r d  a n d  too heavy t o  handle, therefore  be an 
unsafe maneuver. 

7.2.11 position new HEPA f i l t e r  ( i n  bag w i t h  pleats vertical)  on 
the p la t form tray, matching a i r f low directions and a l i g n  t o  
housing opening w i t h  open end of bag facing housing. 

7.2.12 Carefully remove security strap from bag stub presently 
seal ing opening and set  aside. Extend the open end of the 
new b a g  over the ex i s t ing  bag stub t h a t  i s  closing the 
opening. Group the new bag t o  the inner sealing sleeve 
r i n g ,  a n d  secure w i t h  e l a s t i c  cord and securi ty  s t rap.  
Then, w i t h  access th rough  the new bag, remove the existing 
bag stub. Position stub i n  the heel of the new bag, behind 
the new f i l t e r .  The new f i l t e r  i s  now w i t h i n  the 
confinement l imits of  the housing and hereafter must be 
considered as contaminated. 

7.2.13 Confirm again that the pleats of the new f i l t e r  media are  
vertical and the gasketed edge and a i r f low direction t h r o u g h  
t h e  f i l t e r  i s  cor rec t .  Carefully l i f t ,  a l i g n  t o  the 
opening, and sl ide the new f i l t e r  into the housing and i n t o  
position o f  alignment to the sealing face. When properly 
aligned, clamp the f i l t e r  into position. 

7 . 2 . 1 4  

For housings h a v i n g  a two f i l t e r  wide arrangement, vi t h  one 
side access, the next Step i s  to bag- in  the second f i l t e r  by 
repeating steps 7.2.11 through 7.2.13. I f  the two f i l t e r  
wide housing h a s  a common clamping mechanism f o r  b o t h  
f i l t e r s ,  i t  i s  necessary t o  delay clamping the f i r s t  f i l t e r  
u n t i l  b o t h  f i l t e r s  are i n  position and properly aligned. 

While keeping the o l d  bag  stub i n  the bag heel, roll  ( i n  
l oose  form) the bag sea l ing  the opening, a n d  posi t ion 
against t h e  installed f i l t e r  case. Inspect the cover gasket 
t o  determine condition and  completeness. I f  the gasket i s  
f u l l y  intact ,  replace the opening cover and  c l amp  c l o s e d .  
Again, inspect the cover gasket t o  ensure i t  t o  be i n  a 
sealed position (clear  of  bagging) w i t h  good contact 311 
around.  Deteriorated cover gaskets must be rep1 aced 
promptly when worn or torn to  ensure s e a m t h a t  prevents 
strain and extznsion of the seal bagg ing  due t o  t h e  negative 
pressure maintained on the housing d u r i n g  normal system 
operati on.  

7.2 .15  After completion of Step 14, the procedure i s  repeated for 
other f i l t e r s  i n  the HEPA f i l t e r  b a n k ,  i n  order, from t o p  
t i e r  t o  b o t t o m  (each s ide  of  the housing i f  r equ i r ed ) .  
Repetitive work must include the continuance o f  negative 
pressure on the housing as well as other preparatory steps 
concerning system safety. Opposite sides of the same fil ter  
housing can be changed o u t  sitnu1 taneously,  i .e. e i t h e r  
pref i 1 t e r  and/or  H E P A  f i  1 t e r  b a n k .  However ,. separate Crews 
working i n  the same a i s l e  between housings w i l l  be limited 
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. spat ia l ly  because of the need for wi thdrawal  depths for 
f i 1 t e rs  and  the nearness of  f i 1 t e r  banks ,  access p la t form(  s )  
and work t a b l e (  5 )  

7 .2 .16  When t he  HEPA f i l t e r s  have been changed o u t  a n d  before 
pref i l te rs  are reinstalled,  the housing must be p r e p a m  
DOP testing of the newly installed HEPA f i l t e r s .  For more 
accurate correlation of f i l  tit perfonnance to  t o t a l  system 
performance, OOP testing should be done a t  100% nominal 
flow. Periods of airflow through the untested HEPA f i l t e r s  
must be limited to  test  periods on1 u n t i l  penetration 

establ ished 1 h i  ts. Maxlmum penetration through the HEPA 
f i l t e r  bank (including f i l t e r s  and framing) shall no t  exceed 
0.03% when DOP tested per procedures i n  ANSI NSIO (Section 
10).  

7 . 2 . 1 7  To prepare the housing for DOP testing status the f o l l o w i n g  
s p e c i f i c  condi t ions  must be set:  1) The OOP t e s t  crew must 
be on-hand and have se t  up  their  t e s t  apparatus and be ready 
t o  t e s t  (imnediately) the particular HEPA f i l t e r  bank i n  
question. 2 )  The HEPA f i l t e r  changeout records must be 
consulted t o  determine t h e  new clean HEPA f i l t e r  airflow 
resistance (for the t o t a l  bank)  t h a t  corresponds w i  t h  
nominal a i r f low '(1 .e. 1000 CFM per HEPA f i l t e r )  t h r o u g h  the 
b a n k .  This can be done w i t h  sufficient accuracy by 
averaging the resistances of  a l l  i n d i v i d u a l  f i l t e r s  i n  the  
bank (when clean o n l y ) .  

CAUTION: After the HEPA f i l t e r s  have been i n  service the 
airf low rate t h r o u g h  the f i l t e r  bank  cannot be accurately 
cor re l  ated t o  a i  rf l  ow resi stance (pressure drop across the  
f i l t e r s ) .  I t  i s  necessary t o  measure the  airstream t h a t  
w i l l  (or has) pasded) t h r o u g h  the particular f i l t e r  bank  i n  
order t o  establish nominal a i r f low for DOP testing and t o  
prevent excessive airflow t h a t  deteriorates the f i l  t e r s .  

t h r o u g h  the HEPA f i l t e r  bank has + een proven w i t h i n  

V i  t h  clean f i l t e r  conditions established the changeout crew 
adjusts system dampers t o  provide nominal a i r f l o w  t h r o u g h  
the HEPA f i l t e r  bank by using the differential  pressure gage  
( l o c a l )  a t  the specific housing. After this  i s  s e t ,  the 
HEPA f i l  t e r  bank i s  ready t o  be OOP tested,  The DOP tes t  
crew then i s  i n  charge of  DOP testing while  the changeout  
crew makes any necessary f i l  ter replacement a n d l o r  
adjustment required by testfng. To a l t e r  f i l t e r s  i n  the 
housing the airflow must f i r s t  be stopped by closing dampers 
( a n d l o r  stopping fan u n i t )  and a s l ight  negative pressure 
(range: -0.3" t o  -0.5'' WG) se t  on the housing (using the 
portable HEPA f i l  ter/fan arrangement on the upstream ( d i r t y )  
s ide o f  the housing and sl ightly opening the downstream 
h o u s i n g  damper f o r  needed inleakage t o  regulate housing 
pressure).  Retest a f t e r  f i l t e r  adjustment/replacment 
requires t h a t  nomi nal a i  rfl ow be re-estab1 i shed a g a i  n 
through the housing under t e s t  and  the DOP t e s t  crew repeats 
the t e s t  sequence. Retesting (including probing) i s  
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repeated u n t i l  leaks are corrected and performance i s  w i t h i n  
established DOP smoke Penetration limits. I t  i s  more t h a n  
obvious t h a t  careful handling and p o s i t i o n i n g  o f  HEFA 
f i l t e r s  i n  the in i t ia l  changeout procedure w i l l  be rewarded 
w i t h  much less retesting requirement of time and  mater ia l  s .  
In-place DOP leak testing O f  HEPA f i l t e r s  i s  described i n  
separate procedures/documents ( A N S I  Standard ~ 5 1 0 ,  Chapter 
10).  . *  

7.2.18 After the HEPA f i l ters  have been successfully OOP tested the 
housing shall be ei ther  placed i n  service by the adjustment 
of dampers o r  be p u t  i n  standby status ( f f  the system i s  so 
arranged) by leaving the in le t  and out le t  dampers i n  the 
same position as for f i l t e r  changeout work. In  the event the 
HEPA f i l t e r s  f a i l  to pass the penetration tes t ,  even af ter  
repeated retesting. the test airflow th rough  the h o u s i n g  
must be stopped and kept stopped unt i l ’ fau l t s  are corrected 
a n d  DOP testing proves the smoke penetration i s  w i t h i n  the 
estabTi shed penetration 1 imi t. 

7.2.19 Following f i n a l  disposition of the completed housing the  
HEPA f i l  ter/fan arrangement shall be removed and the 
connecting penetration closed. A1 so, the pressure gage 
indicating housing differential  pressure relative t o  
surrounding work space shall be removed and the connection 
secured. I f  a temporary pi tot  tube w i t h  pressure gage has 
been used to judge a i r f l o w  t h r o u g h  the housing t h e y  t o o  
shall be removed and penetration secured. 

7.2.20 Too l s  and  equipment shall be cleaned and secured, followed 
by the removal o f  cartoned spent f i l t e r s ;  a l l  o f  dhich shall 
be surveyed f o r  excessive surface contaminat ion before 
w i  t h d r a w l  from the con tamina t ion  zone. 

8.0 Sequential Steps i n  Cartridge F i l te r  Changeout Procedure for Oust 
Tol lector  Module While System i s  Not i n  Operation 

8.1 Before any system alterations begin, read and record the a i r f l o w  
r a t e  fo r  the total system. Read and record the a i r f l o w  resistance 
of  the d u s t  collector module where cartridge f i l t e r s  are t o  be 
changed. These values should include b o t h  the h i g h  a n d  l o w  
different ia l  pressure ( range) being experienced by the module .  
T u r n  o f f  electrical  power t o  the controls for the module unde r  
service. If the dust collector module cannot be f u l l y  isolated by 
dampers, i t  i s  necessary to  s t o p  the system f a n ( s )  d u r i n g  the 
f i l t e r  changeout period. Close the compressed a i r  supply valve a n d  
bleed down the compressed a i r  mani fo ld  on the module. These module 
serv ices  must be deact ivated before module dampers are  c losed 
and/or  any covers are removed. This is a requirement t o  enhance 
safety,  i . e .  t o  prevent the accidental pressurization of  the module 
while dampers are closed and bagg ing  i s  n o t  f u l l y  secured w i t h  
sleeves covered ( capped). 

8 . 2  A d a p t  a pressure gage to  the module cabinet  to  ind ica te  the 
negative pressure i n  the cabinet relative to the surrounding space. 
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Usi.ng a connection on the clean (downstream) side of the module, 
temporarily connect the pressure gage (equal t o  Owyer model N O .  
4302, w i t h  A-339 adapter) using 3 / 1 6 "  plastic t u b i n g .  Position the 
gage for  clear viewing by the crew dur ing  f i l t e r  changeout. 

8 . 3  Close i n l e t  and outlet  dampers on the module t o  isolate i t  from 
other  sections of the system insofar as possible. As a min imum,  
inleakage from ducted sources must be restricted so a negative 
pressure can be maintained on the cab ine t  w i t h  a "reasonable" 
exhaust rate ( i  .e. w i t h i n  the capacity of portable HEPA f i l t e r / fan  
equl pen t )  

8.4 Adapt the HEPA f l l  ter/fan arrangement to  the upstream side of the 
module. Then w i t h  open f i l t e r ed  exhaust p a t h ,  a d j u s t  the 
downstream (clean side) module damper t o  achleve and maintain a 
s l igh t  negative pressure (range: -0.3" t o  -0.9' WG) on the module, 
r e l a t i v e  t o  the surrounding space. The module i s  ready f o r  
cartridge f i l t e r  changeout t o  begin. The pressure gage i n d i c a t i n g  
module negative pressure must be checked per iodical ly  a n d  the 
upstream damper adjusted, i f  necessary, t o  maintain the module 
pressure w i t h i n  range. 

8.5 S t a r t i n g  w i t h  the t o p  t i e r ,  l e f t  side sleeve, adjust and s e t  the 
access platform i n  position t o  recefve the used (spent) f i l t e r  
cartridge when withdrawn from the module sleeve. 

8.6 Inventory a l l  needed tools and  equipment, including f i l t e r s ,  bags 
a n d  b a n d i n g  k i  t w i t h  accessor ies ,  t o  be ce r t a in  a1 1 i tems are  
imnediately a t  hand and i n  good order for use. 

8.7 Remove the sleeve cover/cap and se t  aside clear of  the receiving 
area ( t r a y )  on the p la t form.  

8.8 Extend the grouped bagging from the sleeve and unseal the sleeve 
p l u g  ( t h r o u g h  bagglng) and remove the p l u g  t o  the outer section o f  
the bagging,  pos i t ion ing  c lear  of the sleeve a1 ignment where i t s  
weight can be securely supported. 

8.9 Through the plast ic  bagging, grasp the end of the ( f i r s t )  mounted 
f i l t e r  car t r idge  and extract  i t  a few inches, rotate i t  180 degrees 
t o  dump any t o p  d u s t ,  then continue t o  extract the f i l t e r  from the 
sleeve t o  the heel of the bag being careful t o  work the c o l l a p s e d  
b a g g i n g  arouhd the cartridge f i l  t e r  and past the sleeve seal i "I 
p l u g  w i t h o u t  straining the plast ic .  Rest the cartridge on t h e  
support t ray  on the platform. Group the bagging on the module side 
o f  the spent cartridge ( n o t  including sleeve p l u g ) ,  reducing a1 1 
unnecessary bag vol me and unneeded bag f o l d s  ( i  .e. deflate the 
b a g g i n g ) .  Secure the bag near the module w i t h  a strong plastic 
locking t i e .  Replace the sleeve p l u g  and reseal. Install a second 
plast ic  locking t i e  on the grouped bag approximately 3" closer to 
the module from the f i r s t  t i e .  Between these t i e s  install two 318" 
wide s t a i n l e s s  s t e e l  bands 2 "  a p a r t ,  a n d  c i n c h  each t o f u 1 1  
tightness. Using the plier-shears from the k i t ,  c u t  the grouped 
plast ic  bagging midway between the steel bands. Leave a l l  bands 
and t i e s  intact .  
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8.10 Read a n d  record the serial number of the cartridge f i l t e r  t h a t  i s  
bagged o u t .  

8.11 Place the bagged .spent Cartridge f i l t e r  I n t o  an  empty car ton a n d  
carefu l ly  close the Carton flaps; then seal a l l  edges w i t h  2" wide 
( b r o w n  or white) p l a s t i c  tape.  Mark the carton t o p  w i t h  t h e  
cartridge f i l  ter serial number, the removal date, module number and 
f i l t e r  position. Set the closed f i l t e r  aside on the u t i l i t y  car t  

. 

( t o p  u p ) .  

8.12 C o n t i n u i n g ' w i t h  the remUinfn9 p a r t  of the  bag attached t o  the 
cartridge sleeve, carefully extract v e  second f i l t e r  a few inches, 
rotate 180 degrees t o  dump dust, t h e n  extract the upper (second) 
spent f l l  t e r  from the Sleeve and work i t  t o  the end of the bag  
(past  the sleeve sealing p l u g )  Rest the bagged cartridge f i l t e r  
on the support tray. 

8.13 Group the bagging on the module side of the spent cartridge ( n o t  
incl u d i n g  sleeve pl ug) , reducing a1 1 unnecessary bag volume and 
unneeded folds ( i . e .  deflate the bagging) .  Secure the bag near the  
module w i t h  a strong plastlc locking t ie .  Replace the sleeve p l u g  
a n d  reseal .  Install a second plastic locking t i e  on the grouped 
b a g  approximately 3 "  c loser  t o  the module from the f i r s t  t i e .  
Betdeen these t i e s  install  tw 3/8" wide stainless steel bands 2" 
apa r t ,  and cinch each t o  f u l l  tightness. Using the plier-shears 
from the k i t ,  c u t  the grouped plastic bagging midway between the 
steel bands. Leave a l l  bands and t i e s  intact .  

8.14 Read and  record the serial  number of tne cartridge f i l t e r  t h a t  i s  
bagged o u t .  

8.15 Place the bagged spent cartridge f i l t e r  i n t o  an empty car ton  and 
ca re fu l ly  close the carton f l a p ;  then seal a l l  edges w i t h  2" wide 
( b r o w n  or white) p l a s t i c  tape.  Mark the c a r t o n  t o p  w i t h  t h e  
cartridge f i l t e r  serial  number, the removal d a t e ,  module number a n d  
f i l t e r  position. Set the closed f i l t e r  aside on the u t i l i t y  c a r t  
( top  u p ) .  

8.16 F o l d  the bag stub w i t h i n  the sleeve and replace the sleeve cap  
u n t i l  time t o  instal l  new cartridge f i l t e r  elements. The  normal 
procedure would be t o  continue w i t h  l o a d i n g  new cartridges i n t o  the 
same sleeve t h a t  had jus t  been emptied. This c o n t i n u a t i o n  saves 
repositioning the access p l  a t f o n n  a n d  a1 lows a repetitive sequence 
t o  be followed requiring the m i n i m u m  number o f  equipment setups t o  
accomplish a f u l l  f i l t e r  changeout of  a module. 

8.17 Prepare two ( 2 )  new cartridges f o r  l oad ing .  Remove elements f r o m  
carton ( t o p  up) ,  se t  cartons aside. Carefully wipe the exposed 
face of the cartridge ring gasket w i t h  a very t h i n  complete c o a t  o f  
s i l i cone  grease t o  prevent sticking t o  the mating surface (seal 
f ace ) .  I f  mater ia l  accountabi 1 i t y  i s  required, weigh and record 
each f i l t e r  element weight ( i n  grains), FeCOrd element s e r i a l  
number, manufacturer, a n d  installation date. . I f  mater ia l  
a c c o u n t a b i  1 i t y  i s  n o t  requi red ,  dispense w i t h  weighing, b u t  record 
other da ta .  



8.18 F i . t  the new cartridge f i l t e r s  ( 2 )  i n t o  one new plastic bag, one 
f i l t e r  a t  a time, so the gasketed end can enter the sleeve f i r s t ,  
once the bag i s  attached t o  the module Sle'eVe. Position the bagged 
f i l t e r s  on the platform t r a y  I n  an upright p O S i t f O n ,  then a l i g n  the 
tray t o  the sleeve t o  be loaded. 

8.19 Remove the security strap from the bag s t u b  and attach the new bag 
t o  the module sleeve t o  be loaded (s tar t ing a t  the t o p  t i e r ,  l e f t ) ,  
i n s t a l l  security strap. Detach o l d  bag s tub  and pos i t i on  i n  the 
bag,  c l e a r  o f  the f i r s t  new cartridge f f l ter .  Unseal the sleeve 
plug and rimovc to  the bag, clear of .sleeve alignment, and beyond 
the f l rs t  cartridge f i l  tcr. . .  

8.20 Using the 6 v o l t  lantern (vlewlng through the bagging) ,  inspect the 
support yoke and the gasket seallng face ( u p  the sleeve). 
Determine the yoke t o  be f u l l y  intact  and the sealing face and yoke 
t o  be clear of  debris, including gasket pieces. 

8.21 Through the bagging, carefully a l i g n  the f irst  new cartridge f i l t e r  
t o  the sleeve (gasket end f i r s t ) ;  thread the f i l t e r  on the yoke a n d  
sl ide the gasket end t o  the sealing face. 

8.22 Carefully thread the second cartridge f i l t e r  th rough  the deflated 
bag ,  past the o l d  bag stub and the sleeve sealing p l u g ,  t o  a l i g n  
w i t h  the  sleeve. Thread the f i l t e r  on the yoke (gasket end f i r s t )  
a n d  s l i d e  u p  the sleeve t o  c o n t a c t  the so le  end o f  the f i r s t  
car t r i  dge f i 1 t e r .  

8.23 Replace the seal p l u g  t o  the yoke end i n  the sleeve. Work the o l d  
b a g  s tub t o  the heel o f  the bag .  Carefully f o l d  the deflated bag 
t o  near the sleeve end. Complete the sea l ing  o f  the p l u g  a n d  
arrange the deflated/folded bag i n  the end o f  the sleeve. Restore 
the sleeve cover (cap) over the end of the sleeve. 

8 . 2 4  Fi l t e r  element changeout o f  the t o p  t i e r  l e f t  sleeve i s  completed. 
Progress t o  the top  t i e r  r ight sleeve and repeat steps 8 .6  through 
8.23.  

8.25 Car t r idge  f i l t e r  changeout should then progress i n  a u n i f o r m  
sequence t h a t  w i l l  minimize the needed equipment changes and 
repositioning of access p la t form.  Fo l lowing  a s e t  sequence w i  1 1  
help prevent skipping f i l t e r s  and help eliminate d u p l i c a t i o n  i n  
case of personnel changes o r  lapsed time during changeout ( e .g .  end  
of s h i f t ) .  

8.26  F o l l o w i n g  the completion o f  f i l t e r  ca r t r idge  changeout, i t  i s  
necessary t o  remove the portable HEPA f i l  t e r / f a n  arrangement and 
r e s e t  the system dampers. I t  nust be recognized t h a t  the dampers 
must be positioned differently t h a n  d u r i n g  previous operation to  
account fo r  clean f i l t e r s .  Excessive a i r f l o w  can damage f i l t e r s ,  
particularly HEPA type w i t h  corrugated separators. 

I f  i n i t i a l  precoating i s  t o  be practiced, the new cartridge f i l t e r  
elements i n  t h e  reworked module are ready t o  be precoated. The  
purpose of  precoating i s  t o  extend cartridge f i l t e r  l i f e  and reduce 
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power costs by preventing very f ine particles from permanently 
1 oadi ng the cartridge media Choosing a precOat materi a1 requi res 
t h a t  i t  be compatlble ulth other ingredients, Possess the quali t ies 
required t o  coat  e f f e c t i v e l y  a n d  be o f  reasonable cos t .  T h e  
declsfon to  precoat should be borne o u t  of  experience w i t h  a 
p a r t i c u l a r  dust collecting operation. 

A measured amount of the precoat materlal shall be introduced i n t o  
the airstream entering the reworked module. Generally, the 
procedure shall be: The Outlet damper shall be opened followed by 
the openlng of the In le t  damper. The precoat feeder shall then be 
started and the premeasured amount of materlal introduced into the 
alrs t ream a t  a rate that  allows a l l  par t ic les  t o  be kept airborne 
and  be carried into the module t o  be coated (not  reversed t o  the 
common in le t  header servfng other d u s t  collector modules). The 
precoat feeder shall adapt to a 3" screwed half coupling i n  the 
in l e t  duct to the module. 

8.28 Electrical power and compressed air  servlce t o  the reworked module 
must remain o f f  u n t i l  the in l e t  damper i s  i n  an open position. 
T h l s  i s  a requirement t o  enhance sa fe ty ,  1.e. t o  prevent the 
accidental pressurization of the module whi le  dampers are closed 
and bagging  i s  n o t  f u l l y  secured w i t h  sleeves covered (capped). 

8.29 Tools and equipment shall be cleaned and secured, followed by the 
removal of  cartoned spent cartridge f i l t e r  elements; a l l  of which 
shall be surveyed f o r  excessive surface contamination before 
withdrawal from the contamination zone. 

8.30 Personnel monitor ing shall comply w i t h  local regulatlons. 

9.0 Sequential Steps i n  Pref i l ter  Changeout Procedure for Housings ( U i  t h o u t  
OOP Test Section1 While System i s  i n  Normal Operation 

9.1 Before a n y  system a l t e r a t i o n s  begin a n d  system i s  i n  n o r m a l  
operating mode, read and record the a i r f low rate  for the t o t a l  
system. Read and record the a i r f low resistance (pressure d r o p )  o f  
each f i l t e r  stage (bank) I n  the housing to be changed. 

9.2 A d a p t  a dlfferentlal  pressure gage (Dwyer Model 4302 w i t h  A - 3 3 9  
adapter, or equivalent) t o  the housing t o  be serviced using 3 / 1 6 "  
p l a s t i c  t u b i n g  as a temporary connection. Posit ion the g a g e  
vertically a t  the housing face where i t  can remain i n  clear view o f  
crew members during changeout act ivi t ies .  

Then the f i l t e r  housing t o  be serviced must be isolated from the 
operating system by closing the in le t  and  out le t  dampers serving 
the housing. To prevent f i l t e r  damage i n  the remaining (operating) 
housings, i t  i s  necessary to determine t h a t  a l r f low i s  not  
excessive ( a n  indetenninable condition beyond rated a i r f l o w  for  
f i l t e r  components that  usually reflects careless operation). Ahere 
standby housings .exist as system equipment, they should be used t 3  
alleviate overflow t h r o u g h  operating housings. 

A portable breather-fi l ter  u n i t  must be adapted t o  the clean side 
o f  the housing using a temporary suction hose; a n d  ca re fu l ly  

9.3 
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dampered open t o  accept inflow. By sl i g h t l y  opening the housing 
i n l e t  damper ( i f  necessary) inleakage through the breather f i l t e r  
p a t h  i s  allowed t o  a d j u s t  the negative pressure i n  the housing t o  
be w i t h i n  the range of -0.3" WG t o  -0.5" WG, as indicated by the 
differential  pressure gage. The housing i s  now ready for f i l t e r  
changeout t o  begin. 

9.4 S t a r t i n g  w i t h  the top t i e r  Pref i l te r ,  a d j u s t  and se t  the access 
platform i n  pori t ion  t o  receive the f i  1 t e r  when withdrawn from the 
housi ng openi ng . 

9.5 Inventory a l l .  needed tools and equipment, inc luding  f i l t e r s ,  bags 
and  b a n d i n g  k i t  w i t h  accessor ies ,  t o  be c e r t a i n  a l l  items a re  
immediately a t  hand and i n  good order for  use. 

9.6 Remove the f i l t e r  opening cover. Set aside i n  a clear position. 
Unfo ld  the p l a s t i c  bag sea l ing  the opening a n d  extend b a g g i n g  
(drape over p la t form t r a y ) .  Protect bagging from local t r a f f i c  and 
sharp edges (protrusions) t h a t  could cause puncture or snagging. 
Prevent strain on the bagging connection a t  the housing opening 
( p o r t  1 

9.7 Unclamp the gasket sealing mechanism f o r  the f i l t e r ;  then, using 
the removal lever (where furnished as a housing feature) ,  withdraw 
the f i l t e r  from the housing a f te r  carefully extending the plast ic  
b a g g i n g  t o  clear the f i l t e r .  Position the o l d  bag stub (already i n  
the b a g )  i n t o  the heel of the bag ,  then position the d i r t y  f i l t e r  
i n t o  the same end of  the bag  ( a g a i n s t  the s t u b )  by carefu l ly  
s l i d i n g  the bagging  over the f i l t e r .  Keep plast ic  bagging free of  
sharp edges t h a t  can tear  or abrate the plastic.  Housing suction 
wi 11  be col  lapsing the baggi ng t o  the f i l  ter  casing, so care must  
be exercised t o  prevent punctures t h a t  can spread con tamina t ion .  
Rest the f i l t e r  on the access p l a t f o n  tray. 

9.8 W i t h  plastic bagging ful l  deflated and clear of  unnecessary folds,  
g r o u p  the bagg ing  so + t e i r t y  f i l t e r  a n d  o l d  b a g  stub a re  
contained i n  the bag end w i t h o u t  s train or unused volume on the 
b a g g i n g .  Place a strong plast ic  locking  t i e  a t  the grouped p o i n t .  
Place a second t i e  on the grouped bagging 3 "  closer t o  the housing. 
Between these ties install two 3/8" wide s ta inless  steel bands 2"  
apart ,  and cinch each t o  f u l l  tightness. Using the plier-shears 
from the k i t ,  c u t  the grouped plastic bagging  midway between the 
steel bands. Leave a l l  bands and t i e s  i n t a c t .  

Prep1 anned f i l t e r  changeout schedules dictate.  whether or n o t  the 
HEPA . f i l t e r s  are t o  be replaced (changed o u t )  i n  
a d d i t i o n  t o  p r e f i l t e r s .  I f  e s ,  then the i n s t a l l a t i o n  o f  new 

the HEPA f i l t e r s  are changed o u t  w e f i l t e r s  must be delayed + u n t i  
~ - -  

and DOP tested,  so refer t o  10.0 Changeout of HEPA Fi l ters ,  herein. 
This delay i n  p r e f i l t e r  i n s t a l l a t i o n  i s  necessary u n t i l  the DOP 
i n-place testing of  the newly installed HEPA f i l t e r s  i s  completed. 
After tes t  completion, the continuance of  t h i s  procedure (9.91 can  
be followed t o  instal l  replacement pref i l ters .  

Select a new replacement f i l t e r  u n i t  ( i n  carton) from the supply a t  
h a n d .  Confim i t  t o  be the correct f i l t e r  ( i . e .  p ref i l t e r  type. 

9.9 
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Carefu l  l y  remove t h e  new rep1 acement fi 1 t e r  f rom i t s  cardboard 
c a r t o n  w h i l e  on t h e  work t a b l e .  I n s p e c t  a l l  f i l t e r  s i d e s  and 
exposed f a c e s  t o  ensu re  ther.e i s  no v i s u a l  damage, (Damaged 
f i l t e r s  should be returned t o  the ca r ton  and s e t  aside f o r  l a t e r  
ex-amination and d i s p o s i t i o n ,  b u t  n o t  f o r  use u n t i l  raven i n  good 
c o n d i t i o n ) .  Keep new cartoned f i l t e r  u n i t s  a t  f loor 5- c a r t )  l e v e l  
or on work tab le.  

For housings having a two f i l t e r  wide arrangement w i t h  one s ide  
access, i t  i s  necessary t o  nex t  remove t h e  f i l t e r  f rom the i nne r  
p o s i t i o n .  Therefore, the nex t  Step i s  t o  connect a new bag t o  the 
opening p o r t  and repeat  steps 9.7 and 9.8 (above). 

9.10 Remove t h e  bagged f i l t e r  from t he  p la t fonn  t r a y  and place on the 
work t a b l e  with t h e  same s ide down as when i n s t a l l e d .  Place the 
empty c a r d b o a r d  c a r t o n  ( w i t h  b o t t o m  f i l l e r  i n  p l a c e )  o v e r  t h e  
bagged f i l t e r  w i t h o u t  s t r a i n i n g  the  bag. C a r e f u l l y  r o t a t e  the 
ca r ton  (w i th  f i t  t e r  i n s i d e )  90 degrees t o  the  nex t  s ide  (never over 
on i t s  face)  and push ( s l i d e )  the f i l t e r  i n t o  the bottom o f  t he  
carton. Next, r o t a t e  the c a r t o n  (w i th  f i l t e r  i n s i d e )  another 90 
degrees t o  r e s t  on the next  side, which i s  the c a r t o n ' s  bottom. 
I n s e r t  the remaining ca r ton  f f l l e r ( s )  and c l o s e  car ton f l a p s  and 
sea l  a l l  top edges wi th 2" wide p l a s t i c  tape. With f e l t  marker, 
c l e a r l y  i d e n t i f y  t h e  sealed top  s i d e  with: housing nmber,  f i  1 t e r  
p o s i t i o n  and removal  da te .  S t o r e  t h e  c a r t o n e d  f i l t e r  u p t i g h t  

. - ( t a p e d  and marked s i d e  u p )  on t h e  u t i l i t y  c a r t  f o r  e v e n t u a l  
removal .  S t r a p  down loaded  c a r t o n s  b e f o r e  t r a n s p o r t  f r o m  t h e  
changeout area. 

9.11 U s i n g  i n s p e c t i o n  l i g h t  ( 6  v o l t  l a n t e r n )  view t h e  gasket sea l i ng  
surface through the  bagging stub t o  determine i t  i s  c lean and c l e a r  
o f  deb r i s  such as gasket pieces. If d i r t y ,  t h e  surface must be 
cleaned or r e p a i r e d  remotely ( u s i n g  a work bag and extension hand 
t o o l s )  be fo re  a new f i l t e r  i s  bagged i n t o  p o s i t i o n .  

9.12 P o s i t i o n  new replacement f i l t e r  on work tab le ,  remove f r o m  car ton 
and s e t  c a r t o n  aside. With care, wipe a very t h i n  complete coa t  o f  
s i l i c o n e  grease on the exposed gasket face o f  t he  new f i l t e r  t o  
p r e v e n t  s t i c k i n g  t o  the  s e a l  f a c e  w h i l e  i n  s e r v i c e .  P o s i t i o n  
f i l t e r  on sca le  and weigh. Record s e r i a l  number, accurate weignt 
( g r a m s ) ,  in tended housing number and f i l t e r  p o s i t i o n  i n  housing. 
Group and c o l l e c t  new (c lean )  p l a s t i c  bagging and i n s t a l l  f i l t e r  
i n s i d e  bag ( p l e a t s  always remaining v e r t i c a l ) .  Be c e r t a i n  
d i r e c t i o n  o f  a i r f l o w  through f i l t e r  corresponds t o  requi red a i r f l o w  
d i r e c t i o n  through housing. 

Fo r  the housings having a tm f i l t e r  wide arrangement w i t h  one s i d e  
access, i t  i s  necessary t o  prepare a second replacement f i l t e r  a t  
t h i s  p o i n t  i n  the  procedure. Each new f i l t e r  s h a l l  be separately 
bagged. Two f i l t e r s  i n  the same bag a re  too awkward and too  heavy 
t o  handle, and t h e r e f o r e  woul d be an unsafe maneuver. 

9.13 P o s i t i o n  new f i l t e r  ( i n  bag) on t r a y  o f  access p l a t f o r m  and a l i g n  
t O  housing opening w i t h  open end o f  bag f a c i n g  housing. 
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9.14 Carefully remove security S t r a p  from bag stub presently sealing 
opening and se t  aside. Extend the open end of  t h e  new bag Over the 
existing bag stub t h a t  I S  Closing the por t  opening. Group the new 
bag  t o  the inner sealing sleeve ring (beyond the elast ic  cord o f  
the s t u b ) ,  and secure w i t h  e las t ic  cord and security strap. Then, 
w i t h  access t h r o u g h  the new bag, remove the existing bag stub. 
Position stub i n  the heel of the new bag, behind  the new f i l t e r .  
The new f i l t e r  4s now w i t h i n  the confinement limits of the housing 
and hereafter must be considered as contaminated. 

9.15 Confirm aga in  that  the pleats of the new f i l t e r  media are vertical 
and the gasketed edge and airflow through the f i l ter  i s  correct. 
Carefully l i f t ,  a l i g n  to  the opening, and s l ide the new f i l t e r  i n t o  
the housing and in to  posit ion of alignment t o  the sealing face. 
When properly aligned, clamp the filter into position. 

For  housings having a two f i l t e r  wide arrangement w i t h  one side 
access i t  i s  necessary t o  bag-in the second replacement f i l  t e r  by 
repeating steps 9.13 through 9.15. Clamping the i n i t i a l  f i l t e r  i n  
p o s i t i o n  i s  withheld u n t i  1 the second f i l  t e r  a l so  i s  properly 
positioned. 

9.16 While keeping the o l d  bag stub i n  the bag heel , roll ( i n  loose 
form) the bag sealing the opening and position a g a i n s t  the 
i n s t a l l e d  f i l t e r  case.  Inspect the cover gasket t o  determine 
condition and completeness. I f  the gasket i s  f u l l y  i n t a c t ,  replace 
the opening cover a n d  c l a m p  closed. A g a i n ,  inspect  the cover 
gasket t o  ensure i t  t o  be i n  a sealed position (clear  of  b a g g i n g )  
w i t h  good contact a l l  around. Deteriorated cover gaskets must be 
replaced when worn or torn t o  ensure sealing that  p r e v e n t s x a i n  
and  extension of  the seal bagging due t o  the negative pressure 
mai n ta i  ned on the housing dur i  ng noma1 system operati on. 

9.17 After completion of Step 16, the procedure i s  repeated f o r  other 
f i l t e r s  i n  the p re f i l t e r  bank ,  i n  order, from t o p  t i e r  t o  bottom. 
Repetition includes the continuance of Steps 9.2 and  9.3, and  the 
r e p e a t  o f  Steps 9.6 t h r o u g h  9.16 f o r  each f i l t e r  i n  o rder .  
Opposite s ides  of the same f i l t e r  h o u s i n g  can be changed o u t  
simultaneously, f .e. el ther prefil ter  and/or  HEPA f i l  ter  b a n k .  
However, separate crews working i n  the same a i s l e  between housings 
w i l l  be l i m i t i n g  s p a t i a l l y  because o f  the need for  w i t h d r a w a l  
depths for f i l t e r s  and the nearness of banks, access p l a t f o r m ( s )  
and work table( s )  . 

10.0 Changeout of HEPA Fi l te rs  
3ystem Speci f i c  iteaui rements 
10.1 P1 a n n i  ng HEPA F i  1 te r  Changeou t 

10.1.1 I t  i s  planned, and intended, t h a t  p re f i l t e rs  w i l l  be 
changed o u t  a t  the same time as HEPA f i l t e r s .  This i s  t o  
a l low pref i l te rs  t o  be o u t  of  the housing a t  the time new 
H E P A  f i l t e r s  are OOP tested in-place (See 9.8). For 
effective DOP testing per procedures i n  AIVSI N510, 
C h a p t e r  10, i t  i s  necessary t o  have pref i l ters  removed 
and 90P smoke injected upstream of the housing t o  ensure 
suf f ic ien t  aerosol-air m i x i n g  and acceptable upstream 
aerosol concentration for the tes t  instrumentation used. 
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I t  i s  mandatory t h a t  newly installed HEPA f i l t e r s  are 
successfully OOP tested in-place before the f i l  t e r  system 
i s  returned t o  se rv ice .  The frequency for periodic 
re test ing HEPA f i l t e r  installations d u r i n g  their service 
1 i f e  must be determined through operating experience, 
w i t h  the usual maximum frequency l i m i t  being Once each 
year (12 months maX.1, or whe'n system operation becomes 
suspect. Otherwi Se the changeout frequency i s  determi ned 
by the limit of airflow resistance the system and the 
f i l t e r ( s1  can safely withstand. As i n i t i a l  c r i te r ia  use 
3 . 5 "  WG as maximum HEPA f i l t e r  resistance. I n i t i a l l y ,  
a l l ow a maximum airf low re s i s t ance  of 0.80'' W G  for  
pref i 1 te r r  

10.2 Sequential Steps i n  HEPA F t l  t e r  Changeout Procedure fo r  Housings 
( ' A i  t h o u t  DOP T e s t  Section) Whil e System i s  I n  Operation 

10.2.1 

10 .2 .2  

1 0 . 2 . 3  

1 0 . 2 . 4  

10.2.5 

The changeout of HEPA f i l t e r s  I n  a housing wi l l  n o n a l l y  
be scheduled i n  coordination w i t h  the changeout o f  the 
p re f i l t e r s  i n  the same housing (see 9.81, and be worked 
b y  t h e  same crew. When d o n e  I n .  t h i s  order the H E P A  
f i l t e r  changeout i s  just a continuation of work started 
w i  t h  the prefil t e r  changeout. Preparatory work has been 
done,  the s l i g h t  negative pressure on the housing Is 
continued, and pressure monitored (see 9.2) using the 
pressure gage temporarily installed f o r  the purpose, and . 

a1 1 hous ing  penetrations are secured (closed). 

S imi la r  t o  p ref i l te r  changeout Jrocedures, s t a r t  w i t h  the 
t o p  t i e r  HEPA f i l t e r  by s e t t i n g  access p l a t f o r m  i n  
position to receive the d i r t y  HEPA f i l t e r  when wi thdrawn 
from the housing opening. 

Inventory a1 1 needed tool  s and equi prnent, i n c l u d i n g  
f i l t e r s ,  bags and b a n d i n g  k i t  w i t h  accessories, t o  be 
cer ta in  a l l  items are immediately a t  h a n d  and  i n  good 
order for  use. 

Remove the HEPA f i l t e r  opening cover. Set cover aside i n  
a c lear  position. U n f o l d  the plast ic  bag  sealing t h e  
opening and extend bagging (drape over p l a t f o r m  t r a y ) .  
Protect bagging from local t r a f f i c  and  sharp edges 
(protrusions) t h a t  c o u l d  cause puncture. Prevent strain 
on the bagging connection a t  the housing opening ( p o r t ) .  

T h r o u g h  the bagging, i f  necessary, unclamp the gasket 
sealing mechanism for the f i l t e r ;  then, using the removal 
1 ever (where furnished as a housing feature),  w i t h d r a w  
the f i l t e r  from the housing af te r  carefully extending the 
plastic bagging to clear the f i l  t e r .  Keep the o l d  bag 
stub i n  .the heel of  the bag ,  then positfon the d i r t y  
f i  1 t e r  i n t o  the same end of  the bag  (against t o  stub) by 
Carefully sliding the b a g g i n g  over the f i l t e r .  Kee? 
p l a s t i c  bagging  f ree  o f  sharp edges t h a t  can  t e a r  or 
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abrate the plast ic  material. Housing S u c t i o n  w i l l  be 
col lapsing the bagging t o  the f i l t e r  casing, SO care must 
be exercised t o  prevent punctures t h a t  can spread  
contamination. Rest the f i l t e r  on the p l a t f o r m  t r a y .  

10.2.6 W i t h  p l a s t l c  bagglng f u l l y  deflated and clear of 
unnecessary folds,  group t h e  bagging SO the dirty f i l  t e r  
and old bag s tub  are contained i n  the bag end w i t h o u t  
s t ra in  o r  unused volurac on the bagglng. Place a strong 
plastic locking t i e  a t  the grouped p o i n t .  Place a second 
t l e  on the grouped bagglng' 3 "  closer t o  the housing. 
6etween these t i e s  install  two 3/8" wide stainless steel 
bands 2" apart, and clnch each  t o  Pull tlghtness. Using 
the pller-shears from the k i t ,  cut the grouped plastic 
bagging midway between the steel bands. Leave a l l  bands 
and .  t i e s  intact .  

10.2.7 Select a new replacement HEPA f i l t e r  u n i t  ( i n  c a r t o n )  
from the supply a t  hand. Confirm i t  t o  be the correct  
f l l  t e r  (by  label markings). Carefully open the top  of 
the carton and remove the n e w  replacement f l l t e r  from i t s  
cardboard carton while on the work table. Do t h i s  by 
opening top  f laps  then carefully rotate carton t o  a side 
(never to  i t s  face) ,  then h o l d i n g  f l a p s  aside, rotate so 
c a r t o n  bo t tom i s  up., remove carton vertically.  Keeping 
the f i l t e r  pleats vertical ,  inspect a l l  f i l t e r  sides and  
exposed faces  t o  ensure there  i s  no visual damage. 
(Damaged f i l t e r s  should be returned t o  the car ton and set  
as ide f o r  l a t e r  careful examination and disposition. b u t  - 
n o t  f o r  'use u n t i l  proven i n  good c o n d i t i o n ) .  Keep new 
ca r toned  fT1ter units a t  f l o o r  ( c a r t )  level or on work 
table. Always keep cartons upright w i t h  t o p  u p  and never 
stack HEPA f i l t e r s  over three ( 3 )  cartons h i g h .  F i l te rs  
dropped ( i n  carton or o u t ) ,  from even a height of  a few 
inches, must be s e t  aside and n o t  used u n t i l  retested as 
good. 

f o r  housings h a v i n g  a two f i l t e r  wide arrangement w i t h  
one side access, i t  i s  necessary t o  next remove the spent 
f i l t e r  from the inner position. Therefore, the next step 
i s  t o  remove the bagged f i l t e r  from the p l a t f o r m  tray and 
p l  aye i t o n  the work t a b l e .  Then, w i t h  a new b a g ,  
connect  i t s  open end o v e r  the b a g  s tub seal ing the 
opening. Secure i t  w i t h  a security strap and stow the 
s tub i n  the heel of the bag. NOW, repeat steps 10.2.5 
t h r o u g h  10.2.7. 

10.2.8 Remove the bagged f i l t e r  from the p l a t f o r m  tray and place 
on the work table, m a i n t a i n i n g  pleats ver t ical ,  w i t h  the 
same s ide  down as when i n s t a l l e d .  Place a n  e m p t y  
cardboard car ton  ( w i t h  bo t tom f i l l e r  i n  place) over each 
bagged Fi l te r  w i t h o u t  s t r a i n i n g  the bag. H a n d l i n g  one 
spent  f i l t e r  a t  a t ime, ca re fu l ly  r o t a t e  the c a r t o n  
( w i t h  f i l t e r  inside) 90 degrees t o  the next side (never 
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over o n  i t s  face) and push ( s l ide)  the f i l t e r  i n t o  the 
b o t t o m  o f  t h  e carton. Next, rotate the c a r t o n  ( w i t h  
f i l t e r  inside) another 90 degrees i n  the same direction 
t o  res t  on the next side, which i s  the carton's bo t tom 
( i . e .  t h e  open t o p  i S  now u p  and open).  In se r t  the 
remaining carton f i l l e r ( S )  and close carton t o p  flaps and 
seal  a l l  t o p  edges w i t h  2"  wide plastic tape. Wi th  f e l t  
marker, clearly identify.  the sealed t o p  side w i t h :  
housi ng nmber , f i 1 t e r  post t i  on, f i 1 ter seri a1 number and 
removal date. Store the cartoned f i l t e r  u p r i g h t  (taped 
and marked side up)  on the u t i l i t y  ca r t  for eventual 
removal. S t r ap  down loaded, cartons before transport from 
the changeout area. 

F o r  housings having two f i l t e r  wide, w i t h  one s ide 
access, 1 t Is necessary to  secure both bagged f i l  t e n  i n  
car tons and store on the car t  out of the way. The work 
area must be kept free of bagged items t h a t  are 
contaminated and subject to accidental puncture. 

10.2.9 Using inspection l i g h t  (6  volt lantern or equivalent) 
view the gasket sealing surface and clamping mechanism 
through the bagging  stub t o  detennine surfaces are clean 
a n d  c l e a r  of debris such as gasket pieces. I f  dirty or 
i n  need of r e p a i r ,  the surface must be cleaned or 
repaired remotely (using a work bag and extension hand 
tool  s )  before a new f i l  t e r  i s  bagged into position. 

10.2.10 Position new replacement HEPA f i l t e r  ( i n  carton) on work 
table. Open f i l t e r  carton a t  t o p  and rotate carton on 
s ide;  then rotate open t o p  t o  table surface ( w i t h  flaps 
c l ea r ) ;  l i f t  empty carton vertically t o  clear f i l t e r ;  se t  
c a r t o n  aside for l a t e r  reuse. Inspect b o t h  open faces 
and de ten ine  each t o  be clear of  visible damage. I f  
damaged return t o  carton, mark exterior and  set aside f o r  
l a t e r  inspection and testing before any use. Y i t h  care, 
posit ion new replacement f i l t e r  on work table (carton 
removed) and wipe a very t h i n  complete coat o f  silicone 
grease on the exposed gasket face o f  the new f i l t e r  t o  
prevent  s t i c k i n g  to the seal face while i n  se rv ice .  
Place f i l t e r  on scales (pleats ver t ical)  a n d  weigh. Do 
not bump, jar  or d r o p  f i l t e r s  d u r i n g  any h a n d l i n g  
o pwati on. Record serial number, accurate weight 
(grams) ,  intended housing number and f i l t e r  position i n  
housing. Group and collect  new (clean)  plastic b a g g i n g  
and  instal l  f i l t e r  inside bag (pleats  always remaining 
v e r t i c a l ) .  Be c e r t a i n  d i rec t ion  o f  a i r f l o w  through 
f i 1 t e r  corresponds t o  required airflow direction t h r o u g h  
housing. This  dictates which side o f  the f i l t e r  must be 
inserted i n t o  the bag f i r s t .  

F o r  housings h a v i n g .  a t H o  f i l t e r  wide arrangement, .c r i th  
one side access, i t  i s  necessary to prepare a second 
replacement HEPA f i l t e r  a t  th is  p o i n t .  So, repeat step 
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10.2.10 fo r  the second HEPA f i l t e r .  
sha l l  be separately bagged. 
are too awkward and too heavy t o  handle, 
be an unsafe maneuver. 

Each new HEPA f i l  ter  
Two f i l t e r s  i n  the Same bag 

therefore would 

10.2.11 Position new HEPA f i l t e r  ( i n  bag w i t h  pleats ver t ical)  on 
the platform t r a y ,  matching airflow direction, and a l i g n  
t o  housing opening w i t h  open end of bag facing housing. 

10.2.12 Carefully remove security strap from bag s tub  presently 
sealing opening and set aside. Extend the open end of 
the new bag over the existing bag stub t h a t  is  closing 
the opening. Group the new bag t o  the inner sealing 
sleeve r ing,  and secure w i t h  e las t ic  cord and security 
strap. Then, w i t h  access through the new bag, remove the 
ex i s t ing  bag stub. Pos i t ion  s t u b  i n  the heel of the new 
bag, behind the new f i l t e r .  The new f l l t e r  i s  now w i t h i n  
the confinement limits of the housing and hereafter must 
be considered as contaminated. 

10.2 .13  Confirm again t h a t  the pleats of the new f i l t e r  media are 
vertical and the gasketed edge and airflow direction 
t h r o u g h  the f i l t e r  is  correct. Careful ly  l i f t ,  a l i g n  t o  
the opening, and s l ide the new f i l t e r  i n t o  the housing 
and i n t o  pos i t i on  of alignment t o  the sealing face. ;Ihen 
properly aligned, clamp the f i l t e r  i n t o  pos i t i on .  

F o r  housings h a v i n g  a two f i l t e r  wide arrangement, w i t h  
one side access, the next step i s  t o  bag-in the second 
f i l t e r  by repeating steps 10.2.11 t h r o u g h  10 .2 .13 .  I f  
the two f i l t e r  wide housing has a clamping mechanism for 
b o t h  f i l t e r s ,  i t  i s  necessary t o  delay clamping the f i r s t  
f i l t e r  u n t i l  b o t h  f i l t e r s  are i n  position and p r o p e r l y  
a1 i gned. 

10.2.14 While keeping the o l d  bag stub i n  the bag heel, rol l  ( i n  
loose form) the bag sealing the opening, and position 
against  the installed f i l t e r  case. Inspect the cover 
gasket t o  de ten ine  c o n d i t i o n  and completeness. I f  t h e  
gasket is ful ly  i n t a c t ,  replace the opening cover and 
clamp closed. Again,  inspect the cover gasket t o  ensure 
i t  t o  be i n  a sealed position (clear  of  b a g g i n g )  w i t h  
g o a l  contact a l l  a round.  Deteriorated cover gaskets m u s t  
be replaced promptly when worn or torn t o  ensure sea- 
t h a t  prevents s t ra in  and extension o f  the seal b a g g i n g  
due t o  the negatlve pressure maintained on the housing 
during normal system operation. 

10.2.15 After  completion of Step 14, the procedure i s  repeated . 
.for other f i l t e r s  i n  the  HEPA f i l t e r  b a n k ,  i n  order, from 
t o p  t i e r  t o  bottom (each side of the housing i f  
required).  Repetitive work must incl ude the cont inuance  
o f  negative pressure on the  housing as well as o tner  
preparatory steps concerning system safety. Opposite 
s ides  o f  the same f i  1 t e r  housing can  be changed o u t  
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s imul taneously ,  i .e. e i t h e r  p r e f i l t e r  and/or HEPA f i l t e r  
bank. However, separate crews working i n  the same a i s l e  
between housings w i l l  be 1 i m i t e d  s p a t i a l l y  because o f  the 
need f o r .  withdrawal depths f o r  fi 1 t e r s  and the nearness 
o f  f i l t e r  banks, access p l a t f o d s )  and work t a b l e ( s ) .  

10.2.16 Uhen the HEPA f i l t e r s  have been changed out,  and be fo re  
p r e f i l t e r s  a re  r e i n s t a l l e d ,  the housing must be pr- 
f o r  DOP t e s t i n g  of the newly i n s t a l l e d  HEPA f i l t e r s .  For 
more accurate c o r r e l a t i o n  of f i l t e r  performance t o  t o t a l  
system performance t o  t o t a l  system perfonnance, DOP 
t e s t i n g  should be done a t  100% nominal flow. Per iods o f  
a i r f l o w  through the untested' HEPA f l 1  t e r s  must be 1 i m i  t e d  
t o  t e s t  per iods on1 until pene t ra t i on  through the HEPA 

Maximum pene t ra t i on  through the  HEPA f i l t e r  bank 
( i n c l u d i n g  f i l t e r s  and framing) s h a l l  n o t  exceed 0.03% 
when DOP t e s t e d  per  procedures i n  ANSI NSlO,.Section 10. 

f i l t e r  bank has + een proven w i th ln  es tab l i shed  l i m i t s .  

10.2.17 To p r e p a r e  t h e  h o u s i n g  f o r  DOP t e s t i n g  s t a t u s ,  t h e  
f o l l o w i n g  s p e c i f i c  cond i t i ons  must be set: 1) The DOP 
t e s t  crew must be on-hand and have se t  up t h e i r  t e s t  
appara tus  and be ready t o  t e s t  ( immediately) the 
p a r t i c u l a r  HEPA f i l t e r  bank i n  question. 2 )  The HEPA 
fi 1 t e r  changeout records must be consul ted t o  determine 
the  new c lean  HEPA f i l t e r  a i r f l o w  res i s tance  ( f o r  the 
t o t a l  bank) t h a t  corresponds wi th  nominal a i r f l o w  (i .e. 
1000 CFM p e r  HEPA f i l t e r )  through t h e  bank. This can be 
done w i th  s u f f i c i e n t  accuracy by averaging the 
r e s i s t a n c e s  o f  a l l  i n d i v i d u a l  f i l t e r s  i n  the bank (when 
c lean o n l y ) .  

CAUTION: A f t e r  the HEPA f i l t e r s  have been i n  serv ice the 
r a t e  through the f i l t e r  bank cannot be accurate ly  

c o r r e l a t e d  t o  a i r f l o w  res i s tance  (pressure drop across 
t h e  f i l t e r s ) .  I t  i s  necessary t o  measure the a i r s t ream 
t h a t  w i l l  ( o r  has) pass(ed1 through the  p a r t i c u l a r  f i l t e r  
b a n k  i n  o r d e r  t o  e s t a b l i s h  nomina l  a i r f l o w  f o r  D O P  
t e s t i n g  and t o  prevent excessive a i r f l o w  t h a t  
d e t e r i o r a t e s  t h e  fi 1 t e r s .  

W i  t h  c lean  fll t e r  cond i t i ons  establ ished,  the changeout 
crew a d j u s t s  system dampers t o  p rov ide  nominal a i r f l o w  
t h r o u g h  the HEPA f i l t e r  bank by u s i n g  the d i f f e r e n t i a l  
pressure gage ( l o c a l )  a t  the s p e c i f i c  housing. A f t e r  
t h i s  i s  set ,  t he  crew then i s  i n  charge of  DOP t e s t i n g  
w h i l e  t h e  changeout  crew makes any necessary f i l t e r  
rep1 acement and/or adjustment requi  red by tes t i ng .  To 
a l t e r  f i l t e r s  i n  the housing the a i r f l o w  must f i r s t  be 
stopped by c l o s i n g  dampers and a s l i g h t  negat ive pressure 
(range: -0.3" t o  -0.5" 'vrG) s e t  on the housing by s l i g h t l y  
opening the  upstream housi ng damper f o r  needed i nl eakage 
t o  regu la te  housing pressure. The f i l t e r  breather should 
remain i n  p o s i t i o n  t o  a l l ow  in leakage i n t o  the c lean 
(downstream) s i d e  o f  the housing. & t e s t i n g  a f t e r  f i l t e r  
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10.2.18 

10.2.19 

10.2.20 

adjustment/repl aCement requires t h a t  nominal  a i  r f l  ow be 
re-established again through the housing under t e s t  and 
the DOP t e s t  crew repeats the t e s t  sequence. Retesting 
(including probing)  1s repeated u n t i l  leaks are corrected 
a n d  perfonnance i s  w i t h i n  established DOP smoke 
penetration limits. I t  4s more t h a n  obvious t h a t  careful. 
h a n d l i n g  and pos i t foning  of HEPA f i l t e r s  i n  the i n i t i a l  
changeout procedure will be rewarded w i t h  m u c m  
retesting requirement of time and materials. In-pl ace 
DOP leak testing of HEPA filters is  described i n  separate 
procedures/docunents (ANSI Standard N510, Chapter i o ) .  

After the HEPA filters have been successfully DO? tested 
the housing shall be ei ther  placed i n  service by the 
adjustment of dampers or  be p u t  i n  standby status ( i f  the 
system i s  so arranged) by leaving the in le t  and outlet  
dampers i n  the same position as f o r  f i l t e r  changeout 
work. I n  the event the HEPA f i l t e r s  f a i l  t o  pass the 
penetration tes t ,  even a f t e r  reoeated retesting, the tes t  
a i r f low t h r o u g h  the housing nust be stopped and k e p t  
stopped u n t i l  f au l t s  arc corrected and OOP testing proves 
the smoke penetration i s  w i t h i n  the established 
penetration 1 imi t. 

F o l l o w i n g  f i n a l  disposition of the completed housing the 
portable f i l t e r  breather u n i t  and a d a p t i n g  hose shall be 
removed and the connecting penetration closed. Also, the 
pressure gage i n d i c a t i n g  housing d i  fferential  pressure 
r e l a t ive  t o  surrounding work space shall be removed and 
the connection secured. I f  a temporary p i t o t  tube w i t h  
pressure gage h a s  been used t o  judge a i r f low t h r o u g h  t h e  
housing they t o o  shall be removed and penetration 
secured. 

Tools and equipment shall be cleaned and secured, 
followed by the removal of  cartoned spent f i l t e r s ;  a l l  o f  
which  shall be surveyed f o r  excessive surface 
contamination before w i  thdrawl from the con tamina t ion  
zone. 

11.0 Sequent ia l  Steps i n  Cartr ldge F I 1  t e r  Changeout Procedure  f o r  Oust 
m l e c t o r  Module Y h i l e  System i s  i n  Operation 

11.1 Before any system al terat ions begin, read and record the a i r f l o w  
ra te  f o r  the total  system. Read and record the.  a i r f low 
resistance o f  the dust collector module where cartridge f l l  ters  
are t o  be changed. These values should include b o t h  the h i g h  a n d  
low differential  pressure (range) being experienced by the 
module. Turn o f f  e lectr ical  power t o  the controls for the module 
under service. Close the compressed a i r  supply valve and bleed 
down the compressed a i r  m a n i f o l d  on the module. These module  
services must be deactivated before module dampers are c1osed 
a n d / o r  a n y  covers are removed. This i s  a requirement t o  enhance 
safety,  i .e.  t o  prevent the accidental pressurization O f  the  
module whilc dampers are closed and bagging  i s  n o t  f u l l y  secured 
w i t h  sleeves covered (capped). 
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11.2 

1 1 . 3  

A d a p t  a pressure gage t o  the module c a b i n e t  t o  indicate  the 
negative pressure i n  the cabinet relative t o  the surrounding 
space. Using a connection O n  the Clean (downstream) side of  the  
module, temproarily connect the Pressure gage (equal t o  Dwyer 
Model No. 4 3 0 2 ,  w i t h  A-339 adap te r )  Using  3/16" plastic t u b i n g .  
Position the gage for clear viewing by the crew during f i l t e r  
changeout. 

Isolate the module by closing the damper on the downstream and 
upstream paths .  Adapt a portable f i l t e r  breather on the clean 
s i d e  of the module t o  a l l o w  inleakage necessary t o  regulate  
negative pressure. 

1 1 . 4  Then, w i t h  open f i l t e r  breather p a t h ,  adjust the upstream ( d i r t y  
s i d e )  module damper t o  achieve and maintain a S l i g h t  negative 
pressure (range: -0.3" t o  -0.5" WG) on the module, relative t o  
the surrounding space. The module i s  ready f o r  cartridge f i l t e r  
changeout t o  begin. The pressure gage indicating module negative 
pressure must be checked periodically and the upstream damper 
adjusted, i f  necessary, t o  maintain the module pressure w i t h i n  
range. 

S t a r t i n g  w i t h  the t o p  t i e r ,  l e f t  side sleeve, ad jus t  and se t  the 
access p la t form i n  position to  receive the used (spent) f i l t e r  
cartridge when wi thdrawn from the module sl eeve. 

11 .5  

11.6 Inventory a l l  needed tools and equipment, including f i l t e r s ,  bags 
and banding  k i t  w i t h  accessories, t o  be certain a l l  items are 
immediately a t  hand and i n  good order for use. 

11.7 

11.8 

Remove the sleeve cover/cap and set  aside clear of the  receiving 
area ( t r a y )  on the p l a t f o r m .  

Extend the grouped bagg ing  from the sleeve and unseal the sleeve 
p l u g  (through bagging) and  remove the p l u g  t o  the outer section 
o f  the bagging, pos i t i on ing  clear of the sleeve alignment where 
i t s  weight can be securely supported. 

11.9 Through the plast ic  bagging ,  grasp the end of  the ( f i r s t )  mounted 
f i l t e r  c a r t r i d g e  a n d  e x t r a c t  i t  a few inches,  r o t a t e  i t  :80 

. degrees t o  dump any t o p  dust, then continue t o  extract the f i l t e r  
from the sleeve t o  the heel o f  the bag being careful t o  work the 
collapsed bagging around the cartridge f i l t e r  and  past the sleeve 
sealing pl  u g  w i t h o u t  s t ra i  n i  ng the pl  as t ic .  Rest the cartri  age 
on the support t r ay  on the platform. Group the b a g g i n g  on the 
module si de of  the spent cartridge ( n o t  i ncl udi ng sleeve p l  u g )  , 
reducing a l l  unnecessary bag volume and unneeded bag folds ( i . e .  
de f l a t e  the bagging) .  Secure the bag near the module w i t h  a 
strong plast ic  locking t i e .  Replace the sleeve p l u g  and reseal. 
Install  a second plastic locking  t i e  on the grouped b a g  
approximately 3 "  c lose r  t o  the module from the f i r s t  t i e .  
Between these t i e s  install  two 3/8" wide s ta inless  steel bands 2 "  
a p a r t ,  and c i -  'I each t o  f u r  tightness. Using the plier-shears 
from the k i t ,  ; u t  the grouped plastic bagging midway between t h e  
steel bands. Leave a l l  bands a n d  t i es  intact .  
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11.10 Read and record the serial number O f  the cartridge f i l t e r  t h a t  i s  
bagged o u t .  

11.11 Place the bagged spent cartridge f i l t e r  into an empty carton a n d  
carefully close the carton flaps;  then Seal a l l  edges w i t h  2 "  
wide (brown or white) plastic tape. Mark the carton t o p  with the 
cartridge f i l t e r  serial  number, the removal d a t e ,  module number 
a n d  f i l t e r  position. Set the closed f i l t e r  aside on the u t i l i t y  
cart  ( t o p  u p ) .  

11.12 Continuing w i t h  the remaining par t  of the bag attached t o  the 
c a r t r i d g e  s l eeve ,  carefu l ly  extract the second f l l t e r  a few 
inches, rotate 180 degrees t o  dump d u s t ,  t h e n  extract the upper 
(second) spent f i l t e r  from the sleeve and work i t  t o  the end of 
the bag past the sleeve sealing plug). Rest the bagged cartridge 
f i  1 ter on the support t r ay .  

11.13 Group t h e  bagging on the module side of the spent cartridge ( n o t  
i ncl uding sleeve pl  ug)  , reducing a l l  unnecessary bag vol ume and 
unneeded f o l d s  ( i . e .  deflate the bagging) .  Secure the bag near 
the module w i t h  a s t rong  plastic locking tie. Replace the sleeve 
pl ug  and reseal. Install a second plast ic  locking t i e ,  on the 
grouped bag approximately 3" ClOSer t o  the module from the f i r s t  
t i e .  Between these t i e s  instal l  two 3/8" wide stainless steel 
b a n d s  2"  a p a r t ,  and cinch each t o  full  tightness. Using the 
plier-shears from the k i t ,  cu t  the grouped plast ic  bagging midway 
between the steel bands. Leave a l l  bands and t i e s  in tac t .  

11.14 Read and record the serial  number of the cartridge f i l t e r  t h a t  i s  
bagged o u t .  

11.15 P1 ace the baggsd  spent cartridge f i l  ter  i n t o  an empty carton and 
carefully close the carton f l a p ;  then seal a l l  edges w i t h  2"  wide 
(brown or white) p l a s t i c  tape.  Mark the car ton  t o p  w i t h  the 
car t r idge f i l t e r  serial  number, the removal da te ,  module number 
a n d  f i l t e r  position. Set the closed f i l t e r  aside on the u t i l i t y  
car t  ( t o p  u p ) .  

11.16 F o l d  the bag s t u b  within the sleeve and replace the sleeve c a p  
u n t i l  time t o  ins ta l l  new cartridge f i l t e r  elements. T h e  noma1 
procedure would be t o  continue with l o a d i n g  new cartridges i n t o  
the same sleeve t h a t  had j u s t  been emptied. This continuation 
saves repositioning the access platform and allows a repetitive 
sequence t o  be followed requiring the minimum number o f  equ ipmen t  
setups t o  accompl ish a full  f i l t e r  changeout of a module. 

11.17 Prepare two ( 2 )  new cartridges for  loading. Remove elements from 
c a r t o n  ( t o p  u p ) .  C a r e f u l l y  wipe the exposed face  o f  the 
cartridge ring gasket w i t h  a very thin complete coat of si  1 icone 
grease t o  prevent sticking t o  the mating surface (seal face) I f  
material accountabi 1 i t y  i s required, weigh and record each f i 1 t e r  
element w e i g h t '  ( i n  grams), record element serial number , 
manufacturer, and i n s t a l l a t i o n  da te .  I f  material a c c o u n t a b i l i t y  
i s  n o t  required, dispense with weighing, b u t  record other d a t a .  
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11.19 F i t  t h e  new cartridge f i l t e r s  ( 2 )  into one new Plastic bag ,  one 
. f i l t e r  a t  a time, so the gasketed end can enter the sleeve f i r s t ,  
once the bag i s  at tached t o  the module Sleeve. m i o n  the 
bagged f i l t e r s  on the p la t form tray in an upright position, t h e n  
align the tray t o  the sleeve t o  be loaded. 

11.19 2emove the security strap from the bag s t u b  and a t t a c h  the new 
bag  t o  the module sleeve t o  be loaded (s tar t ing a t  the t o p  t i e r ,  
l e f t ) ,  ins ta l l  security strap. Detach old bag s t u b  and position 
in  the bag clear of the f i r s t  new cartridge f l l t e r .  Unseal the 
sleeve plug and remove t o  the bag clear of the sleeve alignment, 
and beyond the f l r s t  cartridge f i l t ea .  

11.20 Using the 6 volt  lantern (viewing t h r o u g h  the bagging) inspect 
the suppor t  yoke and the gasket sealing face ( u p  the sleeve). 
Determine the yoke t o  be fully intact  and the sealing face and 
yoke to  be clear of debris, including gasket pieces. 

11.21 T h r o u g h  t h e  bagging carefu l ly  a l ign  the f i r s t  new ca r t r idge  
f i l  ter t o  the sl eeve ( gasket end f i r ; t )  ; thread the f i l  ter  on the 
yoke and r l  ide the gasket end t o  'the seal ing face. 

11.22 Careful ly thread the second cartridge f i l t e r  th rough  the defl a t e d  
b a g ,  p a s t  the old bag s t u b  and the sleeve sealing plug, t o  a l i g n  
wi t h  the sleeve. Thread the  f i l t e r  on the yoke ( g a s k e t  e n d  
f i r s t )  and s l ide u p  the sleeve t o  contact the sole end of the 
f i r s t  c?ptridge f i l t e r .  

11.23 Replace the seal plug t o  the yoke end i n  the sleeve. 'rlork the 
old bag s t u b  t o  t h e  heel of t h e  bag. Carefully fold the deflated 
bag t o  near the sleeve end. Complete the sealing of the p l u g  and 
a r r a n g e  t h e  def la ted l fo lded  bag  i n  t h e  end  o f  t h e  s leeve.  
Restore the sleeve cover ( c a p )  over the end of the sleeve. 

11.24 F i l t e r  element changeout o f  the t o p  t i e r  l e f t  sleeve i s  
completed. Progress t o  the t o p  t i e r  r i g h t  sleeve and repeat 
steps 11.6 t h r o u g h  11.23. 

11.25 Cartridge f i l t e r  changeout s h o u l d  then progress i n  a u n i f o r m  
sequence t h a t  will minimize the 'needed equipment changes and 
repositioning of  access p l a t f o n .  Following a s e t  sequence w i  1 1  
he1  p prevent skipping f i  1 ters and he1 p el irninate duplication i n  
case of personnel changes or l apsed  time d u r i n g  changeout  ( e . g .  
end of s h i f t ) .  

11.26 Following the completion o f  cartridge f i l t e r  changeout i t  i s  
necessary t h a t  airflow t h r o u g h  the module be restored by o p e n i n g  
the dampers ( i n l e t  and c . i t l e t ) .  Also, the f i l t e r  breather u n i t  
must be disconnected ana the penetration closed.. In i t ia l ly ,  
a i r f low t h r o u g h  the  m o d u l e  w i l l  b e  h e a v y ,  compared t o  other  
system modules, Secause o f  the f i l t e r  element clean1 iness .  
However, airflow s h o u l d  be restricted until precoating i s  
accompl i s h e d  t o  p ro tec t  the f i 1 t e r s  from embedded f i n e s  i f 
precoating i s  practiced). 
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11.27 I f  i n i t i a l  precoating i s  practiced, the new Cartridge f i l t e r  
elements i n  the reworked module are ready t o  be precoated. The 
purpose of precoating i s  t o  extend cartridge f i l t e r  l i f e  a n d  
reduce power costs by preventing very fine particles from 
permanently loading the cartridge media. Choosing a precoat 
material requi res t h a t  i t  be compatible w i t h  other ingredients, 
possess the qualit ies required t o  coat effectively and be of 
reasonable cost. The decision t o  precoat should be borne o u t  of  
experience w i t h  a particular d u s t  collection operation. 

A measured amount of the precout material shall be introduced 
i n t o  the airstream entering the reworked module. Generally, the 
procedure shall be; The out le t  damper shall be opened followed by 
the opening of the in l e t  damper. The precoat feeder shall then 
be started and the preneasured amount of material introduced i n t o  
the  airstream a t  a rate that  allows a l l  particles t o  be kept 
a i rbo rne  and be ca r r i ed  i n t o  the module t o  be coated ( n o t  
reversed t o  the common in le t  header serving other dust collector- 
modules). The precoat feeder shall adapt  t o  an in le t  connection 
i n  the in l e t  duct t o  the module. 

11.28 E l e c t r i c a l  power a n d  compressed a i r  se rv ice  t o  the reworked 
module must remain o f f  u n t i l  the I n l e t  damper i s  i n  a n  open  
pos i t i on .  T h i s  i s  a requirement t o  enhance safe ty ,  i . e .  t o  
prevent the accidental pressurization of the module while dampers 
are closed and bagg ing  i s  n o t  f u l l y  secured w i t h  sleeves covered 

- 

( c a p p e d ) .  

11.29 Tools and 
removal o 
s ha1 1 be 
w i  thdrawa 

11.30 Personnel 

equipment shall be cleaned a n d  secured, followed by the 
cartoned spent cartridge f i l t e r  elements; a l l  of w h i c h  
surveyed for excessive surface contamination before 
from the con tami na t i  on zone. 

monitor ing shall comply w i t h  loca l  regulations. 
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LOCKVOOD CREENE 
Planners/Engineers/Architects/Hanagers 
Oak Ridge, Tennessee 

Equipment: AIR FILTER 
(9SX Bpp, - A S W  52-76) 

Data Sheet No.: DS-H-120 
Project No.: 
Sheet No.: 1 of 2 
Reference Spec. Section: 
Rev. By Date 

Client: DOE-FMPC 
Oty. Required: Item: Area: 
Designed by: R.H.F. Checked by: R. E. Forde Approved by: K. A. Vilson 
Date: 6120186 Date: . Date: 

TOTAL QUANTITY REOUIRED 
SELECTION: Manufacturer Mine Safety Appliances Co. 

PERFORMANCE: 

Model No. B-2000 (See Note 3) 
Item, Type or Hark SM-86979 

Air Volume, scfm 1000 
Initial Resistance, in. v.g . ,  max. 0.23 
Efficiency, ASHRAE 52-76, miniaverage 90195 
Dust Holding Capacity, grams, (Note 1) 3000 

.At Resistance, in. v.g. 0.8 
Dust Type NBS Cottrell Precipitate 
Velocity through gedia, fpm, max. 6.3 
Air Temperature, F max. continuous 3 00 
Relative Humidity max. continuous, Ambient 90% 
Fire Classification (NFPA) Class 1 
DOP Efficiency, min. (Note 2) 60% 

Frame Size: Vidth, in. 2 4  (Xote 3) 
Height, in. 24 (Note 3) 

PHYSICAL : 

Depth, in. 11-518 
Yedia Depth in Frame, in. 10-314 
?!edia Area, sq. ft.  160 
Media Thickness, in. .03 
Gasket Size, in. 3 / &  x 114 
Divider Thickness, in. .0015 

Media Fiberglass 
Frame Hard board 
Dividers Corrugated Aluminum 
Adhesive Rubber Base 
Gasket (On Air Out Side) 

MATERIAL: 

FINISH: 
Neoprene (AST!l-D1056, SCE-;3) 

Hfg. Standard Yes 

1. National Bureau of Standards (NBS) dust, ninimum holding capacity, Or 
ASHRAE 52-76. 

2 .  
3. , F u l l  size to f i t  in a bag-in/bag-out filter housing. 

Hot DOP Penetration of media (per YIL-282).  
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ACCESSORIES: 

Hardvare Cloth 
Reinforcement -- (Both Faces - Face Guards) 

. .  Label 

UNUFACTURER'S DATA QUANTITIES INDICATED 

1. Outline dimension dravings 
2. Weight of equipment 
3. Performance curves or tables 
6 .  Installation instructions 
5. Descriptive literature 

Data Sheet No.: DS-H-120 
Project No. : 
Sheet No.: 2 o f  2 

4x4 IIESH Gal 
(ASTH A760) 

Units to be 
serially numbered 

NUnBER OF COPIES 
v/Bids Certified 

.3 
3 
3 

3 
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LOCXUOOD GREENE Data Sheet No.: DS-H-121 
Planners/Engineers/ArchiteCts/Managers Project No.: 
Oak Ridge, Tennessee Sheet No.: 1 of 2 

Equipment: AIR FILTER - BEPA (VOOD Rev. By Date 
Reference Spec. Section: 

Client: DOE-FMPC 
Qty. Required: Item: Area: 
Designed by: R.H.F. Checked by: R. H. Forde Approved by: K. A. Vilson 
Date: 6120186 Date: Date: 

TOTAL QUANTITY REQUIRED 
SELECTION: flanufacturer 

PERFORMANCE: 
Model No. 

Air Volume, scfm 
Initial Resistance,' in. v.g., max. (Note 1) 
Efficiency, % DOP, min. (Note 1) 
Particle size, micrometer 
At 100% Airflov Test Resistance, in. v.g. 
Dust Type 
Velocity through Media, fpm, max. 
Air Temperature, OF 
Moisture Content of Air, 9: RH 
Fire Resistant-Label 

Test 
PHYSICAL: 

Frame Size: Width. in. 
Height, in. 
Depth, in. 

Media Depth in Frame, in. (Pack depth, 

Media Area, Sq. f t .  (min.) 
Air in side 
Gasket Size, in. (On Air Out Side) 
Air out side 

nominal) 

YATERIAL: 
fled ia 

Frame 
Dividers (Separators) 

Gaskets (ASTtbD1056, SCE-43) 
, Adhesive 

FACE GUARDS: 

MSA 
Sm 72920 (XBAAA) 

1000 
1.0 
99.97 
0.3 
1.0 
DO P 
1.2 
80 
50 
Undervriters Laboratories, 
L'L-586 

24 
2s 
11 112 
11 

2 40 
Open 
314 x 1/4 
Open 

MIL-F-51079 ( 7 X  Max. Organic 

3 / 4 "  Exterior Grade Plyvood 
Aluminum 
EPOXY 
Neoprene 
Yes, both faces: 1x1 mesh 
galvanized hardvare cloth 
(ASTH A 7 4 0 )  

Content) 

1. In accordance vith YIL-STD-282; 100% and 20% airflov race (MIL-F-51068). 
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Data Sheet No.: DS-H-121 
Proj ec t No. : 
Sheet No.: 2 of 2 

FINISH: 

APPLICABLE STANDARD 

S HI PP ING 

nfg. standard Yes 

Nuclear Standard NE F 3-45T 
Filter cartons shall be palletized 
( 6  112 ft. max. height) t o  minimize 
unit handling 

MANUFACTURER’S DATA QUANTITIES INDICATED 

1. Outline dimension dravings 3 6 

NUMBER OF COPIES 
W/Bids Approval Certified 

2. Weight of equipment 
3. Performance curves or tables 
4. Installation instructions 
5. Descriptive literature 

Ship To: 

Martin Marietta Energy Systems Inc. 
K-25 Plant, Building K-1024 
Oak Ridge, Tennessee 37831 
Attention: Filter Test Facility 

The Filter Test Facility (FTF) vi11 repack filters and forvard them to: 

‘Jestinghouse Materials Company of Ohio 
Feed flaterials Production Center 
7400 Viley Road 
Fernald, Ohio 45030 

6 
6 
6 
6 

Rejected filters shall be disposed of by the FTF in accordance vith current 
vritten instructions on file from the manufacturer. In the absence of such 
instructions the FTF .rill repack rejected filters and return them to the 
manufacturer, by public carrier (FOB). 
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ACCEPTABLE SUPPLIERS 

The folloving list of firms are the Only ones k n o w  t o  provide filters that 
vi11 meet the requirements of this specification. 
added as they are approved by the installations. 

Other suppliers may be 

American Air Filter Company, Inc. 
215 Central Avenue 
Louisville, Kentucky 40277 

Cambridge Filter Corporation 
P.O. Box 4906 
7645 Seventh North Road 
Syracuse, Nev York 13221 

Flanders Filters, Inc. 
P.O. Box 1708 
Washington, N.C. 27889 

Mine Safety Appliances Company 
Filter Products Division 
Evans City, Pennsylvania 16033 



LOCRVOOD GREENE Data Sheet No.: DS-H-122 
Planners/Engineers/Architects/HanagerS Project No. : 
Oak Ridge, Tennessee Sheet No.: 1 of 5 
Equipment: CARTRI#;g 

PILTgR BLB)IEHT 
Rev. By Date 

Client: DOE-FMPC 
Qty. Required: I tern: Area: Plant 
Designed by: A.B.F. Checked by: R.H. Forde Approved by: K.A. Wilson 
Date: 6120186 Date: Date: 

1.0 GENERAL DESCRIPTION 

1.1 

1 . 2  

1 . 3  

1 .4  

2.0 

2 . 1  

2.2 

2 . 3  

2.4 

The purpose of the cartridge type filter element is to serve as the air 
filtering element in the cartridge type dust collectors. 

Filter elements are intended for service vith reverse flov pulse-jet 
cleaning using compressed air as the motive force for reverse flov. 
After extended use the element vi11 be replaced vith a nev element by 
manual bag-outlbag-in procedures. The spent element is to be 
incinerated to reduce vaste volume and recover residual dust. Minimum 
amount of metal shall be used. 

The fluid to be filtered by the element is air which is ladened vith 
dust containing uranium and other contaminating particles. 

Filter element shall be furnished complete vith required accessor:es 
for element mounting. The accessories shall be disposable. 

PERFORMANCE 

An element shall have a nominal airflov capacity of 270 SCFH *Jith a 
maximum clean airflov resistance of 1.10 inch U . C .  Initial (clean) 
medium velocity shall not exceed 1.20 fpm through the effective nedium 
area. 

The penetration of the filter medium by DOP (dioctylphthalate) smoke of 
0.3 micrometer average particle size shall not exceed 65%, as 
determined 
*;ith the air and smoke mixture having the flov rate specified i n  
paragraph 2.1. 

The filter media shall shov no tears, breaks, cracks or fiber 
separation after i t  is dravn back and forth, fi;.e times, aroundoa 3, '16 
inch diameter mandrel and moving through an arc of at least 180 , .;hen 
tested as specified in paragraph 4 . 3 .  

by comparing dovnstream Vith upstream smoke concentration 

The filter elements shall be cagable of operating at nominal airflov a t  
a continuous temperature of 150 F. 
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2.5 The filter elements and accessories shall function vithout performance 
penalty in a8 atmosphgre of 90): relative humidity (vater in air) vithin 
the range 50 F to 150 F. 

shall be less than 22 pounds, exclusive of accessories. 
2.6 The maximum veight of a filter element (clean) as specified herein 

3.0 CONSTRUCTION 

3.1 Media shall be a non-voven cellulose sheet formed in uniform pleats 
vith ends sealed. 
reinforcement material, in addition to the media itself, forming a 
cylindrical body. The media shall be combustible. 

The configuration of media shall be constrained by 

3.2 Combustible reinforcement parts are preferred. The minimum amount of 
metal reinforcement parts and fasteners shall be used. The metal parts 
shall be easily compacted after incineration. Polyvinyl chloride ( P ' I C )  
shall not be used as any part of the filter element. 

3.3 Gaskets to seal the ends of filter elements t o  the abutting flat seal 
face (tube sheet) or adjoining filter element shall be closed cell 
neoprene ( A S H  D1056 S C E - 4 3  B1) in circular form (ring) vithout joint. 
The percent of set shall not be more than 45% after 24 hours. 

3 . 4  The filter element shall be cylindrical vith ends normal t o  the 
cylinder's centerline. Airflov shall be f r m  the exterior to the inner 
core. 

3.5 The size of filter element shall be as shown on Sheet 5 of 5. 

3.6 All surfaces shall be free of sharp edges and burrs that yill snag or 
abrate sheet plastic. 

3.7 A ring gasket shall be attached to the head plate that vi11 seal the 
filter element end to an adjoining flat seal face (tube sheet) or 
adjoining sole plate of another filter element aligned on the same 
centerline. The ring gasket shall be 112 in. height by 318 in. minimum . '  

vidth in cross-section. 

6.0 TESTING 

L . 1  Tests shall beberformed on clean filter elements t o  confirm compliance 
vith the performance requirements of this specification. Tests shall 
be performed by an independent laboratory vith performance results 
cer'tified and furnished for each composjte of filter element 
construction. 

Subsequent testing from the same manufacturer for elements of certified 
equal construction vi11 not be required except vhere separately 
specified. Manufacturer vi11 s u p p l y  certified test data from the 
independent testing source as part o €  bid submission. 
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4 . 2  

4 . 3  

5.0 

5.1 

5.2 

6.0 

6.1 

7 .O 

7.1 

Three filter medium test specimens shall be tested f o r  airflow 
resistance (resistance as defined in paragraph 2.1) and DOP smoke 
penetration at a velocity of 1.2 feet per minute (fpm) using the 0 127 
DOP Filter Testing Penetrometer (having D136-42-102-58, Reference 
MIL-F-51079C, Military Specification, Filter Medium, Fire-Resistant, 
High Efficiency, Revised March 4, 1980). The exposed test area of the 
specimens is 15.5 square inches. 

Eight filter medium test specimens, cut 12 inches long in the machine 
direction and 6 inches vide shall be bent. perpendicular to the machine 
direction over a 3/16 inch vide mandrel'and dravn back and forth  so 
tha6 10 inches of filter media is dravn five times through an arc of 
180 . Four specimens vith the outside of the filter media roll against 
the mandrel and four specimens vith the inside of the filter media roll 
against the mandrel shall be flexed. The filter media shall meet the 
performance indicated in paragraph 2 . 3  as vel1 as belov. 

After examination as specified in paragraph above, the center of each 
test specimen shall be tested for DOP penetration in accordance vith 
the procedure in paragraph 4 . 2 .  

QUALITY ASSURANCE 

All test reports shall be approved prior to shipment. 

All reviev and record dravings shall be approved prior to construction. ' 

PACKAGING 

Filter shall be individual packaged in 6 mil. polyethylene bags 
(unsealed) with heavy (100 psi test) corrugated cardboard carton that 
is sealed on all edges. The exterior shall be stenciled on one side 
and on the end to be opened vith 1 in. high letters that clearly 
indentify the contents, including inanufacturer's reference number. 
Carton length shall allov space for end filter treatment that vi11 
protect the element from damage in handling and opening. The carton is 
to be considered for reuse in handling spent (bagged-out) filter 
elements of equal size. 

SHIPPING 

Cartoned filter elements shall be palletized for shipping vith stencil 
markings visible from one side and top side. Cartons shall be strapped 
to the pallet vith any and all stackinglhandling precautions made 
clearly visible on the top face of the pallet unit. Stated precautions 
shall be uniformly stenciled with 2 in. high letters in a conspicuous 
manner. 
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8 . 0  

8 . 1  

8 . 2  

8 . 3  

8 . 4  

9.0 

9.1 

10.0 

10.1 

10.2 

10.3 

10.4 

10.5 

Data Sheet No.: OS-tI-122 
Project No.: 
Sheet No.: 4 of 5 

SUBflITTALS 

The manufacturer shall provide the material and quantites as specified 
belov. 

MANUFACTIIRER’S DATA NUHBER OF COPIES 
Y/BIDS - c m e d  

1. Outline dimension dravings 3 6 
2. Weight of equipment 3 6 
3. Performance curves or tables 3 6 
0 .  Installation instructions 6 
5. Descriptive literature 3 6 

All descriptive literature shall indicate specific equipment t o  be 
supplied. 

Reviev/record dravings shall include: all performance data, equipment 
veight, purchases order number, material sizes, material thicknesses, 
and material types. 

SKETCH 

Dimensional requirements and other features are illustrated on Sheet 5 
of 5. Any deviation from the data given via the sketch shall be cited 
and defined by the manufacturer as part of bid submitted information. 

SUGGESTED VENDORS 

Torit Division of Donaldson Co. Inc., Minneapolis, HN. 

Fabric Max by TS Industries. Inc., Anaheim, CA. 

Farr Co., 10s Angeles, Ch. 

PneUmafil Corp., Charlotte, NC. 

Successful Vendor shall provide the Company an opportunity t o  vitness 
construction methods and reviev quality controls procedures prior to 
del i* iery .  

-48 - 
I 35 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Data Sheet No.: OS-4-123 
P r o j e c t  No.: 
S h e e t  No.: 5 of  5 

! I i j  
I I !  

a 
a 

I 

I- 
o 
W 
v, 

w a 



LOCRYOOD CReENE . Data Sheet No.: DS-~-123 
planners/Engineers/ArchiteCtS/Hanagers Project No.: 
Oak Ridge, Tennessee Sheet No.: 1 of 1 
Equipment: DISPOSAL BAG ( A )  FOR Rev. By Date 

24X24Xll 1/2 HEPA FILTER UNIT 

Client: DOE-FHPC 
Qty. Required: Item: Area: 
Designed.by: A.B.F. Checked by: R. H. Forde Approved by: K. A. Vilson 
Date: 6120186 Date: Date: 

TOTAL QUANTITY REQUIRED: 
SELECTION: Hanufacturer 

(See Note 1) 

Bag Size Designator 

Haterial 
REQUIREMENTS: 

Bag Size 

Features 

Accessories 

Flanders Filters, Inc. 
P. 0. Box 1708 
Vashington, NC 27889-1708 

90Cx 108 
9191946-8081 

Polyethylene (PE), 8 mil thickness, 
transparent. 
Opening: 90" Circumference; length (flat): 
108". 

a) Continuous elastic cord hemmed in opening 
circumference, vith stretch to 90". 

b) Tvo ( 2 )  hand sleeves (mittens) approx. 36" 
from opening. 

c )  Bag shall be airtight (free of all visible 
penetrations, pin holes, etc.) and capable 
of yithstanding 10" v . 8 .  pressure vithout 
tearing or fracturing seams. 

a) Security strap to f i t  bag sleeve on housing 
(approximately 86" circumference). 

b) Cinching strap (bands), SST, 318" vide x 2L  
ga. x 12" long (effective). Tvo ( 2 )  
required per bag. 

c) Sealed rectangular carton to contain folded 
bag and accessories, vith external 
identification of contents. 

DESCRIPTION 

PE bag (vith accessories) f o r  use in containing filter units ( 2 4 x 2 4 ~ 1 1  ! ! 2  
size) in changeout operations (bag-inlbag-out) for filter housings. aag 
opening to  be equipped vith elastic binder hemmed into bag opening to grip 
housing port sleeve; and security strap to prevent slippage of hemmed 
binder from port sleeve. All disposable accessories (as listed above) f o r  
bag use shall be furnished. folded bag (and accessories f o r  one bag use) 
shall be contained in an individual cardboard carton (sealed) Lad 
identified on the exterior surface (edge) vith generic name, bag site and 
Manufacturers' name and number. 

1. Alternate manufacturers or suppliers: Charcoal Services Corp., P . 0 .  
Box 3 ,  Bath, NC 9191923-2911. ASCO Inc. P.0 Box 3036, Knoxville, TN 
6 1 5 / 5 2 2 - 2 1 1 3 .  
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LOCKYOOD GREENE Data Sheet No.: D S - H - ~ Z ~  
Planners/Engineers/Architects/Hanagers Project No. : 
Oak Ridne. Tennessee Sheet No.:  1 of 1 
Equipmeit: DISPOSAL BAG (B) FOR 12 314" Rev. By Date 

O . D .  X 26" LONG CARTRIDGE FILTER 

. .  
Client: DOE-FHPC 
Qty. Required: I tern: Area: 
Designed by: A.B.F. Checked by: R. H. Forde Approved by: K. A.  Vilson 
Date: 6120186 Date: ', Date: 

TOTAL QUANTITY REQUIRED: 
SELECTION: 

REQUIREIIENTS: 

Hater ial 

Bag Size 

Features 

Accessories 

DESCRIPTION 

Polyethylene (PE), 8 mil thickness, 
transparent . 
Opening: 63" circumference; length (flat): 
120. 

a) Continuous elastic cord hemmed in opening 
circumference, vith stretch t o  60" min. 

b) No girth seams alloved except vithin 12" 
of either end of bag. 

c )  Bag shall be airtight (free of all visible 
penetrations, pinholes, etc.) and capable 
of vithstanding 10" v.g. pressure vithout 
tearing or fracturing seams. 

a) Security strap to f i t  bag sleeve on dust 
collector. 

b) Cinching strap (bands), SST, 318" vide x 
2L ga x 12" long (effective) four ( L )  
required per bag. 

c) Sealed rectangular carton t o  contain 
folded bag and accessories, with external 
identification of contents. 

PE bag (vith accessories) for use in containing cylindrical cartridge 
filters (each 12**3/&" 0.d. x 26" long) in changeout operations 
(bag-idbag-out) for cartridge type dust collectors. Bag opening t o  be 
equipped vith elastic binder hemmed into bag opening t o  grip the port 
sleeve: 
port sleeve. All disposable accessories (as listed above) for bag use 
shall be furnished. 
contained in and individual cardboard carton (sealed) and identified on :he 
exterior surface (edge) vith generic name. bag size and Hanufacturer's name 
and number. 

and security strap t o  prevent slippage of hemmed binders from the 

Folded bag (and accessories for one bag use) shail be 
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PROSPECTIVE SUPPLIERS 

Donaldson Company, Inc . 
Torit D i v i s i o n  
P . O .  Box 1299 
Minneapolis, MN 55440 
6121887-3900 

Charcoal Services Corp. 
P.O. Box 3 
Bath, NC 27808 
9191923-2911 

ASCO Inc. 
P . O .  Box 3036 
Knoxville, TN 37917 
6151522-2113 

-52-  
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A N  A M E R I C A N  N A T I O N A L  S T A N D A R D  

Testing of Nuclear 
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A N  A M E R I C A N  N A T I O N A L  S T A N O A R O  
TESTING OF N U C L E A R  A I R C L E A N I N G  SYSTEMS A N S l f A S M E  N510-1980 

when malung send measurements. In such c a s  even 
the substantul u f l o w  reststance of fdten and ad- 
sorben may be madequate to redutnbute airflow 
across thev faces when they are in dose p r o m t y  to 
such flow disturbanes. Carefully phccd flow strught. 
enmg baffles may be rcqulred to meet the flow distn. 
bution accepunce cntenon of pmgrph 83.2(4). 

c0n-g ten or mora filters, the rmnrmum number 
of velouty measurements 4 3  be one rn the center of 
each filter. For systems contammg fewer rhan 10 
HEPA filters ut a smgle bmk, the mrnlmum number 
of veloclty measurements wrll be ten and wnll include 
one readrng UI the center of every fdter UI the bank. 
Velocity measurements are preferably made down. 
stream of the filters t o  fake advantage of the flow 
straightenrng charactentucs of the HEPA frlter. 

2 .  llrough Adsorber Eankz For banks contmmg 
pleated bed adrorber cells (Type I), the audistnbutlon 
test WIII follow the m e  procedures specified for 
HEPA fdter banks rn paragraph 1. For banks contam- 
mg adsorber modular trays (Type 11) the ur dutnbu- 
tion tm wffl follow the same procedures specified for 
frlier banks in paragraph I except that dl W I O U I ~  
measurements d be ~ i d e  precisely m the plane of 
the face o i  the a.ar chulneis and m the center of every 
open channel. For smqie umt adsorben of the deep 
bed or gasketiess design (Type Ill). velocity measure- 
ments for the a.ar dlstribution test 4 be made in the 
centers of equal areas that cover the entire open rice 
and are not in excess of  12  mcnes on a side. 

3 .  nrough Prefilrer and .Vourun SepmtorEanks 
Whenever arr dlstnbuuon tests are requued for the% 
au clcanmg devlces. the ten procedures specrficd for 
HEPA filter banks WIU be followed. 

4. Acceprance &rem All reading shall be wth -  
m : X%af the average velocities measured per 83.2. 

8.4 Rtpon 

A written repon shall be furnished to all persons 
specified m the test procedures. The report shall in- 

clude as a mcnmum: 

1. %ytc H U A  F d t a  h k r  For filter bmk, 

1. Title or identification of test sener. 
2. Job number or Purchlse Order. 
3.  Test instruments employed. 
.) Locafion 3nd cross-sectlond dimensions of each 

duct Of plenum where tests were m d e .  

A 
i 

5 .  Instrument reading 31 each test point wth Iden. 
tification of location. caiculafed V~ioclty, and c d .  
cuirted average velocity. 

. 

6. Total airrlow through system. 
7. M o w  distribution ten results. 

8. Nonconformvlces discovered during test and 
name of parties to whom reponed. 

9. Instnrment calibration data. 
10. Sipature(s) of test peoonncl. 
11. Date of test. 
12. Distribution of report. 

9. AIR-AEROSOL MIXING UNIFORMITY TEST 

9.1 Purpor 

Thu test IS prerequisite to the tests of Secuons 10 
and 12. m-place leak tats of HEPA filter 3nd idrorber 
banks. respecuvely. The purpose of the test is to venfy 
that tracer (DOP or refngerant gas) mlcct1on and m- 
ple ports are located 10 as to prow& ?roper muungof 
the tracer in the au approach3  the component s t q e  

(HEPA fdter Sank or adsorbcr stage) to oe tested. or 

tion of mrtid system mstallation. modification, or 
major reparr. and is  not required e3ch time an m-pl3cc 
test of the fJten or adsorben is made. A valid ut-place 
test is not possible without a uniform tracer-air mu- 
tule. 

the sample plane. The test IS made only upon comple- \ 

9.2 Summrn of Mathod 

DOP aerosol is introduced into the air stream at 1 
previously selected injection point. Aerosol concenua- 
tion readings arc tiken across a plane p u d e l  to. n d  
a short distance ups t rem of the HEPA filter S3nk. 
the uniformity of these rcidiny establishes :he x- 
ccptabrliiy of the mjection port location. 

NOTE 1 
If the system has more than one HEPA filter bank or 
more than one rasoocber stape. a separaio tractc.iniec- 
tlon port IS reouued tor eacn bane and theretore a 
Forrare air-aerosoi mixing test 11 requued for cacn in- 
iectton port ana iilter bank. If air-aerornl mixin# i s  
adequate for the first bank a i  HEP.\ tilterr. i t  c a n  ae 
arrumea to be rdequite tor the lint admrber stage 
Qo~mtrtam. If the ,y%tern contams a Y c O n Q  bank 01 
HEP:\ l i l t u s .  the DOP must be rnlccied a1 a porn1 be- 
( w e n  the i v o  HEPA bdnks UI oruer to mtroauce sui- 
ficient aerosol IO the secona bank ior a V J I a  test .  

1 2  
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A N  AMERICAN NATIONAL STANDARD 
TESTING OF NUCLEAR AIA.CLEANINC SYSTEMS 

NOTE 2 9.5 Repon 
In some sysremt it may be nbcaPry to Lntect DOP up 
stream 01 a bank os rdrorkn m order IO c h d e n p  the 
HEPA fdien d o w n r u m .  of to mlect a refn4WanI 
(iluoiocubon) gas uprtmm of a bank of HEPA frlten 
in order IO test a C u r k  of adsarb8n. 11 has been shown 
that DOP hu no rdvem affect on accuvatcd cuban.and 
that re ingcmt yuu have no r d v e r  aifec! on H U A  
frlten 

A wntten report shall be fumuhed to all persons 
ffl. specified tn the test procedure. T h e  repon 

elude. as a mmlmum: 

1. Title or identification of test. 

2. Job number or Purchase Order. 

3. ~dentlfication of system and unit tesed. 

5 .  Test data. 

6.Sitc (number and urflow capmty of c e b )  of 

7. Volurnetnc flow rata. 
8. h u t i o n  of ports for qecuon and sampling. 

9.3 Apprntur 4. Test apparatus. 

I .  DoP generator (See Par. lO.4.l); 

2. penetrometer (See Par. 10.4.2); 
3. System fan or a u w  blower capable of pro- 

duclng the auflow and sucuon pressure specified m 
the test procedure. 

each bank* 

, 
4 

9. Coneentrmon reading at each sample point 3nd 
average concentration. 

1. Connect DOP generator to injection port. stan 

2. Connect penetrometer to upnream m p l e  Port. 
3. Stan DOP injection, adjust generator a neces. 

w. - 1 ?. Conclusions or recommendations. 
4. Make concentration reading in a sample plane 

parailel to and approximately one coot upstream of 
the filters. Allow mstrument to stabdire before t&ng 
readings. Record readings. For system of less than 10 

10. Relocation of injection or sample pon, or means 

11. Concentration readings and avenge concentra. 
system ian or auxlkary blower. provided for additional mixing if required. . 

after system modification- 

13. Signature(s) of test personnel. 
14. Date oftest. 

15.  Distribution o i  report. 
filters, divide the sample plane into ten equal areas 
and t k e  one reading at the center of each area. This .lo. IN-PLACE LEAK TEST, HEPA FILTER BANKS 

5 .  Calculate average concentration from the equa- 
tion: 

2: c, T =  - 
n 

# * h e x  T = average concentr3tion readmg; 

C, = in&ndull concentration readmgs; 
n = number of  teadinp taken. 

6. I f  the maxunum and mmunum readrng differ 
by more t h m  : 20% of the ~vcr ige  reading. relocate 
the mjection port. or pronde means for additonll 
mxrng between the injection port and the sample 
Point. or specify multiple slmplrng in the procedures 
for :he tests of Sections 10 and 11. 

test is not requued for systems conrarnrng a srnde 
H E P A  fd tc r .  

fdten* take One read* 
mg opposite the center of each fdter. 

Purpom 

The m-place test IS a le3k test of the mrtalled system 
and should not be confused w t h  the eificiency teg of 
mdmdud  filters. This test IS used dunng acceptance 
testing of the air clebnmg system. after any fdter re- 
placement. or after m y  maintenance activity m the 
fdtcr housing to venfy ( I )  th3t the filters have not 
been dmaged. (1) b a t  they have been rnstdcd prop- 
erly. (3)  b a t  there are no leaks In the mounungirame 
or between the mountmg frame and the houpng, and 
(4) that the system contains no bypasung (e B.. 
through deiectivc or ineificmt b y p a  d u n p e f S .  
through ~ d p c e n t  plenums. or through penctrailons. 

mounting frame) which would compromse the 
tion o i  the fillers. The rest IS also made perlohcJlY In 
both operating and.standby systems IO check on Pol. 
r i b k  d e ~ r a d ~ t i o n  oi the filters or the filter I n ~ l ~ * l a l r o n  
(e 3 . ceve!opment of cr icks in the mounclnS I r m e  ur 

For systems wth ten Or 

Such S ekc tncd  Conduits. which ptnetrlce the 

13 
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mountm~frame-tohouung sed). This standard coven 
only the gros t e a  (see Par. 3.1 S )  but can be used as a 
basis for the development of procedures for a shrouded 
test. The shrouded ten b tometunes used when exten- 
sive scuvllng of the bank (and therefore extended 
release of chdenge aerosol or gas) is expected. The 
shrouded test is vahd ONLY if a nrufactory pressure. 
leak test of tho mounting fnme h s  pevlourly been 
complied.  

10.2 Summary of Mochod 

With the system fan or M auuliary blower operat- 
ing, DOP aerosol IS rnjected upstrrun of the filters. 
Concentration measurements are made upstream and 
downstream of the frlten and percent penetration u 
calculated from the ratio of DOP concentrations m the 
frltered au (downstream readmg) and the uniiltered air 
(upstream readmg). If penetration is greater than the 
value specified m b e  test procedure. the test IS 

stopped and the system re-mspected for leaks or by- 
pyses. If leaks or bypasses cannot be located wsualiy, 
the fan and DOP generator are turned on agam and the 
downstream face of the mountmg.frame-ro-housrng 
seal, the penpheriesoirhe rndivlduai fdten.and fmaUy 
the faces of the iilters. UY that recommended order, are 
scanned. After location and correction of leaks md 
bypasses or. if nccesary. reohcement of defective 
fdters. the m-place test is repeated for record. The rest 
may be at the air flow mesured m Section 8.3.1 
(whch is used to estabLsh the uniformity ofur-aerosol 
n ~ u r , g  UY Section 9) or at some other specified air-  
flow. 

10.3 Prerequisites for fat 

Sections 8 and 9 are prenqurutes for thu test. The 
downstream sample pornt should be located. if pos- 
sible. a t  a pornt where 3 smgle-pomt sample. represen- 
tative of the downstream concentr~tion. can be taken: 
ths may be a point downstream of the fm or audiary  
blower. or a pomt downstre3m o f  a flow disturbance 
whch wrll prowde adequate rnixlng of the DOP-air 
mixture cmittmg from the filters in the bank. Where 
it is unpossible to obtarn an adcauate stnSle-pornt 
downstream u q p l e .  a multiple sunpling technique. 
m accordvlce wth Section 1 I. i s  required. There must 
be adequate room and safe working conditions for test 
personnel and equipment. Venfy that DOP shffl be 
rnlected at  a point tar enougn upstream to disclose 
t7y  ; o ~ i d l e  system 3) p ~ s c s .  

10.4 ApQIlrTLIS 4 

10.4.1 000 Generator. An airaperated generator or 
gu.thennJ generator cenified by the m m u f ~ c r ~ r e :  
to be capable of produmg the droplet-size dirtnjuuon 
of Par 3.9. The generator output and/or penctromerer 
adjustment as speafied in the test procedure shall cn- 
sure penetrometer sensitivity lugit enou& to permit 
detection of ledu at least two times smaller than the 
mmcirnum leak allowed by project specifications. The 
DoP Concentration shall not exceed the linear re- 
sponse capability of the detector. 
10.4.2 Penrtrometer. An instnrment with a linear 
readout. near-forward light-scattering aerosol pho- 
tometer havrng the followvlg chuacteristics is recom- 
mended: 

1. Threshold sensitivity to permit detection of ::st 

aerosol in concentrations of at least as low as I 0-’ ;3 
per liter of air and having a minrmum rerdurg i t  th:s 
concentration of 1 .O% when set on the most sensitive 
scale. 

2. Capabrkty of measuring concentrations of DOP 
in air of at least IO’ times the threshold sensitivity of 
the mstrument used for the test. 

3.  For testing of systems larger thm 1000 :fm I:- 

stalled capacity, a w n p h g  rate of at l evt  I cfrn. 
4. Linear response from minimum detectable aero- 

sol concent :ition to maxunum upstream concentra- 
tion. 
10.4.3 System fan or auxiliary blower capable of 
producing the lirtlow and pressure specified in the test 
procedure. 

10.5 Pioodurr 

1. Ensure ductwork and plenum are free from d,ust 
and debris which may damage filter elements. 

2. Establish air flow. Measure and record resistanct 
across bank. using system instrument or temporary 
manometers. 

3. Connect penetrometer u m p h g  line I O  uprtrcim 
sampling port. 

4. Check the background dust concentration up- 

S ~ R W I  md downstream of the HEPA t i l t e r ~ .  The 
background dust concentration should not mteriere 
wtb the penerromelet’s capaoility to detect leaks 31 

least two urnes smdler [hm the rnvtunum I c i K  
allowed by project specifications. If the background 

i t  : O  J n  ~ : z c t ; l b l e  Itvel. 
dust concentrltion IS 100 high md!Of unstable. redux  
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5 .  Connect DOP generator to injection pon, stan 
in~ection. and adjust generator 3s neceuafy. 

6.  Connect penetrometer to upstream sunpie 
point. allow to stabilize. Record upstrean reading, 
and duconnect umpk ha. 

7.Transfer sampling line to downstream sample 
point. allow photometer to stabdize, and record 
downstnarn reidins. 

8. Repeat step 103.6 md 105.7 until radingr 
within 25%. Use frnJ rtr&ngs for d c u k t i n g  

9. C d d a t e  p e r a n t  penetration from the cqu.  

r 

leakage. 

tion: 

cr) cd 

CU 
P =  100- 

where P = percentage penetration: 
C' = downstream concentration, from pho- 

Cu = upstream concentration, from photom- 

10. If penetration h Qreater than the specified value, 
scan the downstream face of the bank as follows: 

a. COMCCI sample line to downstrean sample 
pon. adjust penetrometer to zero when set to the 
most senutive scale. 

b. bsconnect sanple h e  from downstream sam- 
ple port, x r ~ c h  scanning probe. traverse downstream 
side of bank with the probe held about 1 to 1HincIies 
from the section ro be checked. It is recommended 
that :he seal between the mounting frame and the 
housing be scanned first. then the peripheries of the 
indindual Nters. and finally the c o n s  of the individ- 
ual fdten. In some cases. zhrouding individrvl fdten 
(or goups  of filters) and SUbJCCtifIg only that portion 
of the bank to the DOP test may facilitate leak isoh- 
lion m large systems. 

c. .4 leak is indicated b y  a s u s t d e d  and reproduc. 
h i e  deflection o i  the meter reading (when the prooe 
1s heid at  the p0in t .h  question). 

d. Mark indicated leaks: after repairs or tilter re- 
Placement. as necesu;rry. retest system in accordance 
with steps 1 to 9. 

I I. I f  the HEPA fdter system contans more than 
one blnk  Of filters. in senes. each bmk m u t  be tested 

tometer readings; 

eter reading. 

f& 

rndlvld udl  y. 

10.6 Rewn 

speufied in the test procedure. The repon 
dude, u a m ~ ~ m u m :  

A wntten repon h& be fumuhed to 111 persons 
m- 

1. Title or dcnt l f iuuon of test. 

2. Job n k b e r  or Purehsa Order. 
3. Identlfiution ol syslem, Uait. and b d  tested. 

4. Tea apparatus ad method of tm Or 

5 .  Percent penetration. 
6. Tea data (including radingr and calculations 

for muitrple t u n p l i n ~  rf uedr 
7. bation($) of excessive laluge, If discovered. 

and method of repunng or alkmturg leaks. 
8. Signature(s)of test penonneL 
9. Date of test. 

10. Dinnbution of  report. 

shroud). 

11. MULtlPLE SAMPLING TECHNIOUE 

11.1 Purpor  
nut technique IS used for enablishjng a represen- 

tative value of DOP penetration for in-place tests of 
HEPA Nter banks wnen single-pomt samples repreun- 
tative of the tracer-ur concentration cannot be OD- 

tamed (see Section 9). 

bop generator and ?enetrometer as specified m 
Section 10. 

11.3 Prerequiriter for Ten 

le3ks. 
I .  Scan perimeter of mountmg frz!e(s), not1113 

2. Scan fdter gaskets noting leaks. After I d s ,  if 

any, are repaired. repeat step 1,  above. 
3 .  When no further leaks are found proceed to 

I 1.4. 

11.4 P r o d u r r  

1 .  Subdivide a zjinO&ng plme through the selected 
umpie p o q t  and perpendicular to the duct f u r  
housing) into a trwerse pattern in accordance wlh 
Fig. 9.3 or 3.4 (whichever IS 1ppI1c3ble) u i  ACClH 
Irdurrrrol i'enrikrron. 

I5 
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2. Scan each traverse area for m3ximum reading. 
The mlximum reading shall be taken as the reading- 
for-record for that traverse point. Identify each read- 
inpfor-record a t  X , .  X ,  . . . X,,. (See Tables 9-1 
throub 9-3 o i  ACCIH lndunnal Venulation for Y. 

lection of traverse pomts). 

3. Take concentration samples at each traverse 
location and identify them as X , .  X,. . . . X,,. (See 
Tables 9-1 through 9.3 of ACCM Indurniol Yen& 
tion (eleventh edition) for triverse points for round 
duct). 

4. Calculate avenge concentration in the vmple 
plane from the eqution: 

r: xi R I- 
n 

where X = average concentration, percent; full scale 

Xi = individual concentration,. percent; full 

n = number oi readings m triverse. 

penetrometer range 

. s d e  penetrometer range 

5 .  Cdculate the s tv ldvd  enor of x from the 
e q u t  ion : 

where 5,- = the stmdard enor 0f.F. where 2. X i .  and 
n have the same meaning as in equation 
(8 )* 

6. C ~ l c u l a t e  the 95% confidence level of con- 
centration irom the equation: 

P- = R * t s z  - -  
where Pol gives the 9S% confidence level of X :  X and 
& hive the same meaning is 9 equation (9).  

t = a value found from: 

R I 

10-15 2.2 
16-20 2.1 

over 10 2 .O 

7.  Repn both average con:m:ation and the 95% 
i o n r 2 e n c e  level o i  tke concentrir:3n. 

12 I N - P U C E  LEAK TEST. AOSORBER STAGE 

12.1 Purpou 

Tlus ten ir u d  for both acceptance m d  sur- 
verUlnce leak-testtmg of the installed adtorber stage. 
If vmpln of adsorbent are to be taken ior laboratory 
testing (sec Seaion 13). remove such samples prior 
t o  thu test, and restore s e e  to operating condrtion. 

12.2 Summaw of Mothod 

A refrigerant tracer gas is injmed into the air 
stream upstream of the adsxber bank, tracer concen- 
trations u e  determined domnream and upnrem 
of  the bank, and penetration (percent leakage) is 
deterrmned from the ratio of downstream to up- 
s t r e m  concentration at time zero. 

12.3 Pranquisitrs forTost 

Sections 8 and 9 rih prerequisites for this test. The 
downstream m p l e  point should be lou ted  at a 
point where a we point ymple, representative of 
the downstream concentration. can be taken; thu 
may be a point downstream of the fan or 3uxlkuy 
blower. or a point downstream of a ilow disturbance 
which wrll provide adequate mixing of the 1racer.w 
rnLxcure e m i t t ~ q  from the adsarber stage. There nut 
be adequate room and safe working conditions for 
test personnel 3nd equipment. Verify tfut tracer gac 
w d  be injected a t  a point far enou& u p n r e m  to dis- 
close any possible system bypasses in accordvlcc with 
Section 9. 

12.4 Apparatus 

12.4.1 Tracer Gas. R-I 1 is preferred; R-1 12 (or 
R-113A) is an acccptable alternate. 

12.4.2 Tracer Gar Oetcctor. The traccr-gas derecor 
shall have demonstrable capability to dinmngulul t h e  
fracer gas from background. 

12.4.3 Tracer Gas Generator. The tricer 33s O.J:;.JI 

shd be at least 4 t ~ i e s  rhe h h i m u m  WorKloie 
Threshold Sensitivity (MWS) of the tracer glr de- 
tector divided by the mvumum acceprable leak :ate. 

expressed Y a fraction of total system l irfow.  The 
MWTS is the concentration of tracer gas wruch wd 
produce response on the readout of the tracer g 3 s  

detector. The generator output shall be held w i t h  

-2 2 0 5  of the pre-set value. 

12.4.4 Svrrem Fan or Auxiliary Blower. 

d 

16 
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APPENDIX A 

SIGNIFICANCE OF IN-PLACE LEAK TESTS . 

A.1 General 

It is one purpose of this standud to verify that 
there is no r i m f i a t  leakage through the air cleaning 
system. 

A-2 HEPA Filtrn 

Tests of an individud HEPA (lush efficiency par- 
ticdate a ir )  <iter are of two types. The test by the 
factory or qua&ty assurance station is an effiaency 
de te rma t ion  usrng a monodisperse challenge aerosol 
of 0.3 2 0.03 cun diameter droplets. The rmnimum 
specification due for HEPA filter efficiency is 
99.97% efficiency (where eificiency equals 100 minus 
percent penetration). Most fdters today mn about 
99.9751 efficiency. In the efficiency ten. thc'total 
fdter is chdlensed at  one time and a single reading of 
penetration IS obtained. 

h-pl3ce field tests of installed HEPA firers are 
made with a polydisperse DOP aerosol. and do not 
show the efficiency of the tilten bu t  only reveal the 
presence of leaks in t5e s .  ::em-scanning may be 
used if necessvy !o locate tne!:Jcs. If the genetration 
observed in !he tes t  is eqaivalent KO the penetratlon 
established t m n g  factory testing, however, it can be 
inferred that the panicle-removal efficiency of the 
system is equivalent to that of the individual fiiten. 
' h s  i s  the basis for m l n y  ;ersons identifying the in- 
place test s an efficiency test. The insplace ten is 
not 3n eiE::c3ry tes t  and should not be roconridered. 

A-3  Adsorbrr System 

Effic:encv, m the u r d  sense, c d n o t  be measured 
for Jdsorptton synems. Adsorption is t ime dependent 
and therefore instantaneous contammmt-removal ei- 
ficiency is meanmtJes. True eificiency tests are run 
on small. representative urnpies of the adsorbent 
asin3 a radioactively tagged tracer having similar 
PfoPenies and composition of those of the contun- 
but Of fflterest (e.g.. ridioictive elemental iodine or 
=e:?'! iod::c). The taGed chailence g i s  IS mured 

with lit ad Oowd through a W p l c  bed of the 
same th ickma as the beds in the system, at the same 
d a w  rate as the airtlow through the beds in the 
system. The amount of challenge gas retained over a 
specified period of time (usually 2 hours), campucd 
to the quantity ut the unfiltered air errablirhes the 
efficiency of the adsorbent for that particulu con- 
t a m a n t  gas (adsorbate). Beau of the diffcuity of 
h d h g  radiorcttve matcnals, thu type of test is 

generdly not made in the field. 

F a n o y  tests of full size cells and in-place field 
tests of infillled systems. udng a refrigennt%u. are 
leak tests only. The tests are designed to detcmunc 
only the amount of leakage through or around the 
idsorbent in the cell (factory test) or through or 
around the installed bank of cells (field tens). Poor- 
performance adsoroent is not detected by these tests.  

Penetration values shown on indimdual c e b  by the 
minuficturer, u n k e  the penetration values shown on 
HEPA iilten. do not indicate ccintanunant-removal 
efficiency. but only leak-tightness. Therefore, the con- 
tarrunant removal efficiency o i  an mstalled adsorber 
synem cannot be inferred from the penetrar~on values 
shown on the i n d i n d d  :ells, a u n  be done wth 
HEPA iil!ers. 

The efficiency of the individual cells and of the in- 
stalled system can be arsurned to have a 3iven value 
only on the basis of the tests made on representa- 
tive wnpies of the adsorbent used in those cells and 
systems. An installed system can be assumed to tuve 
an eitlciency equivalent to that of the sample only if :  

. 

1. The umplc i s  actually representative of all  of 
the adsorbent in all of the cells in the system. 

1. All o f  the cells are filled properiy in accordance 
with a qulified fding procedure w h c h  w d  ensure a 
"1 ig!!~ pack". 

3. There are no. leaks or bypasses in either the in -  

dindusl cells (factory tests)  or the installed system 
(field ::$Is). 

19 
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1 .  SCOPE 

This standard establishes minimum specification requirements f o r  
high efficiency particulate air ( H E P A )  filters Co be used in DOE 
environmental protzction applications. The standard specifies the 
minimum requirements to be included in contractor specificacions. 

2 .  POLtCY 

3E?\ ELLcers co be used far environmental protection i n  DOE tacil- 
lcies shall be purchased t o  definitive specifications and not sinply to 
a Erlter Tanufacturer’s model number. 
c a t i o n s  s n a l l  meet :!I* requirements of this standard. 

Contractor procurement speciEr- 

Tic! FJt!Jvi27q riacumncs are a p a r t  o €  chis standard t o  the e x c e n t  
i n3 icace . i  in chs t e x t .  Th-. issue current a~ che ti-cl o €  the invicacion 
ta b i , i  shall apply. 

,,- - 
1: : 3--3 qsla!L:v Assurance Testing af ?E?4 Fitters and 

??~!spiracor  Canisczrs 

N E  = 3-LL 302 ‘ilcer Tssc Facility Qualicv Program P!an 

3 . 3  

.-\!za~nun Standards and 3aca 

3 . :  
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ANSL ?S-1 ANSI Voluntary Product S t a n d a r d ,  C o n s t r u c t i o n  and 
I n d u s t r i a l  Plywood (A199.1)  

ANSLIUL-586 T e s t  Performance of High E f e i c i e n c y  P a r t i c u l a t e  Air 
F i l t e r  U n i t s  (B 132 .1 )  

3 . 5  M e r i c a n  S o c i e t v  for  T e s t i n g  and Y a t e t i a t s  (ASTY) .  IE 

ASTY A165 S p e c i f i c a s i o n  f o r  E l e c t r o d e p o s i t e d  Coa t ings  of  Cadqium 
on S t e e l  

. ~ s n  ~ 1 7 6  Spec i f  i c a t  ion f J r  S t a i n l e s s  and H e a t - R e s i s t i n g  Chromiua 
S:eel Plat?, S h e e t ,  and S c r i p  

ASTY ~ 3 6 6  S p e c i f i c a t i o n  f o r  S t e e l ,  Carbon, Cold-Rolled S h e e t ,  
Comma r c  i a 1 Qua 1 i c y  

ASTI ~ 7 ; 0  S p e c i € i c a t i o n  f o r  Hardvare C l o t h  ('doven or Welded 
Galvanized ScekL ; i re  ' a b r i c )  

AS? a209 S p e c i € i c a t i o n  f o r  Aluminum and Alluninum-Alloy Sheet 
and S c r i p  

\STY 31356 S p e c i f i c a t i o n  f o r  F l s x i b ! a  C e l l u l a r  ' ? a c e r i a l s  - S p o n g e  
a r  5xpande .d  !lubber 

.ij? 3 3 3 5 3  SLandar i  Yechod Yeasuring hdhes i3n  b y  Tape t e s t  

L . 1  .\cz23:ance T e s t .  I n s p e c t i o n  and  cesc  o €  a q u a l i f i e d  f i ! t t ? r  
:J v e r ~ f : ~  C ~ C C ~ L ~  c h a r a c t e r i s t i c s  o r  ? r a D e t t i e s ,  t h e  resu1:s oE w n i c h  
l e c 2 r m L n r t  Che a c c e p t a n c e  o r  r e j e c t i o n  of t i a t  filter. . 

k . 2  Aporoved T e s t  A e r ~ s a l .  The t e s t  a3enc  currvn.c!:r 3 p J r ~ v e . l  
c'?.? i3OE is  dL-octyl  pnthaLace (DOP) a l s o  knovn a s  DEXP. Tes t  a e r o s o l  
c e r c i l i c a t i o n  and c h a r a c t e r i s t i c s  are d e s c r i b e d  i n  Ann2x E of 
..- . 3 - i 3 .  ,-c = 

t 
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4 . 4  Penetration. 'The amount of leakage through, o r  bypassing a 

filter, expressed as a percentage of the upstream concentration of a 
approved test aerosol, h e n  the filcer is encapsulated in a test 
chamber (chuck) and operated under specified conditions. 

4 . 5  Qualification Test. A test, often destructive, of a proto- 
type or  randomly selected production filter to establish its capabil- 
it, to meet certain functional and specificat ion requirements, the 
results of vhich are considered to typify subsequent items or lots o f  
items of the same design and manufactured by the same process. 

5. GENERAL REQUIREYEYrS . .  

All H E P A  filters t o  be used for environmental protection purposes 
in DOE facilities shall be purchased according to the folloving 
senerat requirements and those of Seccion 6 below. 

5.1 The filters shall be manufactured and delivered under a 
quality assurance ( Q A )  program which meets the requirements of Section 
6 of this standard, and applicable provisions of XE F 3 - 4 2 ,  F 3-43 ,  
and c 3 - ! A .  

c 

5.2 P r i o r  to use Ln DOE: facilities, t h e  filters shall be deliv- 
e r e d  t o  ana of the DOE Filter Test Facilities ( F T F )  f a r  acceptance 
t ~ s c i n g  in accordance v i ch  pravisions o €  30E scandarts YE F 3 4 2 ,  
F 3 - S 3 ,  and F 3-LL. 

j.3 E a c h  €iL:ar sha:! be tested b v  5o:h t h e  aanufaccurer and t h e  -- ::: = ? e r a c 3 r  f o r  ?enettation and airflow resistance at 1 O O X  ~f the 
f a z ~ ~ f d c C a r e r ' s  raced airflow capacity. Sire 3 filters (125 CFY) and 
.a5avz  shall a l s o  be tested for penetration at 20!: manufacturer's raced 
airflow. 

5 . ;  .A11 une3capsulated filters shall be tested f ~ r  airflow 
r e s  iicacce at ian':facturer's rated airf!w capac i:v. (Yaxinun acce3:- 
ab:+ res~itances € J r  several standard litters apoear in Sac. 6 . 2 . 3 ,  
Tab:, I). S i t e  G filters (500 C F Y )  and above shall have a naxinum 
i L c : ! . m  resistance of l o a ? .  vater gaqe (1.0 i n . v q  (250 ? a ) ] .  If t h e  
.ye3suri?d airflov resistance at the aanufa;:Jrer's rated airl!av 
c ~ z e e d s  1.0 i n . v g ,  the maasured airflov at 1.0 i n . v g  shall be 
c3nZidered to be the rated airflov. 

. -  
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subject to provisions of 5.5 above. 
must be qualified as required by Section 6 of  chis standard. 

Other components of the filter 

5.7 HEPA filters carrying the UL label vi11 be accepted as evidence 
of compliance vich the .heated a i r  or spot f l a m  test requirements 
described in Sec. 7.3.2. All other tests specified i n  Section 6 of 
this standard m u s t  be peformed. 

5.8 HEPA filters vhich do not appear on the above mentioned QPL 
o r  UL lists shall be tested for all the requirements of Sec. 6 of chis 
standard. These quality tests shall be performed under acceptably 
controlled condi:ians, either by the filter manufacturer or a 
qualified agenK. For filter media, documented tests performed by the 
medium manufacturer or a testing lab, can be used t o  demonstrate 
compliance with filter medium requirements. Records shall be prepared 
and maintained vhich show evidence that the filter medium cests are 
performed in an acceptably controlled manner. 

5.9 The filter purchascr shall ensure chat special requirements 
either ( 1 )  do not result in a deviation or nodification of Section 6 
requirements; o r  (7,) i f  deviations do occur, said deviations do n o t  
=ompr~u~ise the ability of ::le filter t 3  meet aperati2;g requirements. 
aeviacions from DOE specifications shall be subject t a  review by DOE 
HEiJ .1  filter prcliasers. 

6.1 Z * n - . r a l .  HE?A filtirs t 3  be us2d at DOE owned facilities 
shall be ?ur:nased under specifications vhi:h address, as 3 mininurn, 
c k o s r  sFecifications in XLL-F-51068 and YIL-F-jl979. The 
specifications shall be submitted t o  che local 30E office f o r  revisv 
and comment; a co?y of the specifications shall be retained b y  DOF, 
and any 305 commncs on the specifications shall be resolved b e € o r e  
t h e  specifica:ion is used for procurenent. 

5.2 ?erEormance 9eauireaents. Perfarmance requirements 
(?enrcrarian; airf!ov resiicance and airfiaw capacity) a r e  scc out 
?elov. . 

4 . 2 . 1  PenetcaciJn. Pernissiile penecracion at test airflovs 
s h a l l  be no greater c,.ian 3 . 0 3 h  (YE F 3-;;3, ?ar. 3.10). I f  efficicnc:, 
is specrfied, i t  shall be not  L e s s  than 3 9 . 3 7 ' 5 .  

6.2.2 Resistance. I n  no case shall a resiscance of greacer 
t han  1.0 i2.q a c r o s s  c:le ii1:er pack be ssecified o r  ?emitted f a r  

t ' ie  l i  
specii 

5 . 7 . 3  Airilav <a?aci:v. Airflov capacity is established 
:+f qanuiaccJrzr a n 1  is -1 fun:cidn ai pack configuration, 

,si 
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in the pack. Claimed airflov capacities are not alvays consistent 
vith the specified maximum resistance o f  1.0 in.vg vhen the filter 
is operated at that capacity; this is particularly true for s o w  of 
the "high capacity" filters. It ha6 also been found that 60- oL the 
smaller HEPA filters,.rated at 25, 50, and 125 Cfm cannot achieve these 
capacities at a maximum resistance of 1.0 in.vg. 
nominal airflov capacity and maximum authorized resistance for 'standard 
sized HEPA titters. 

Refer to Table I for 

Table I. Dimensions, Nominal Airflow Ratings, and Maximum 
Resistance for Type B HEPA Filter a 

Nomina L Yaxirnum 
Dimens i o n  Airflov Rating Resistance 

Size Lacnes (m I I rmecers) c h  (mJ/hr.) in.vg (Pa) 

1 3x3x3-1/16 
2 8x3~5-710 
3 12x12x5-7/0 
Ir 2Lx2Lx5-7/8 
5 1Lx2Lx11-1/2 
6' 2Lx26xL1-1/2 
7c 2Lx2$xL1-1/2 
3d 2ix2Lxll-l/2 

25 
50 

125 
5 00 

1000 
1250 
1500 
2000 

1.3 (325) 
1.3 (325) 
1.3 ( 3 2 5 )  
1.0 (250) 
1.0 ( 2 5 0 )  
1.0 (250) 
1.0 ( 2 5 0 )  
1.0 ( 2 5 0 )  

a!2nenca?sulac2d. 
jCJnstr*:c:id with corrugated separators identical to size 5. 

CConscrucced vitSout separators. 
dyini-pleat design. 

5.3 Uateriats 3equirements. 

6.3.1 Filter Yedi2m. YIL-P-51079 is the basic standar.3 Ear 
Xt?.\ filter nedia and m u s t  ne specified in che purchaser's specifiia- 
c i o n .  A s  a minimum, the purchaser's speciEication ( i f  YIL-F-51079 is 
n o t  soecitied) must include all materials and test requirements O f  
~!L-t-j10;9 which can rationally apply to the grade oE material under 
considsra:ion. Certain acid-resistant €ilter media nov becoming 
available employ carbonaceous Eibers (e.3., duPonc Nomex o r  Kevlara) in 
addi:ion to atass fibers; the percent-by-weight of these fibers 
('lsually 5%) must be added t o  the peraissible organic content (7%) of 
w[L-I-j18)79 vhen specifying these media. 
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a. Carbon steel (cold-rolled steel sheet), 14 gage ( 2  m) minimum 
thickness conforming t o  ASm ~ 3 6 6 .  
the formed metal sections shall be cadmium plated in accordance 
vith ASTH A165, Type OS, minimum. 

Prior t o  frame construction, 

b. Stainless steel, ASTY Al76, Type 409, 14 gage.minimum. 
4 

Note: This is a "muffler grade" ferritic stainless steel. 

Plyvood, ANSI €5-1 (A199.1) Structural I Or XI, Exterior, Grade A-A, 
A-B,  Or A-C, 3/?( in. (19 m) thick, minimum, fire retardant treated. 

- 
C. 

d. Wood particleboard, ANSL A208.1, exterior grade phenolic-resin- 
bonded, density G 5  15/fL3 (722 Kg/m3) minimum, filled both 
faces, 3 / 4  in. (19  m) thick, mininum, fire-retardant treaced 
before mac toraing, vith flame spread classification of 25 or less. 

6.3.3 Seoarator !faterial. Sot::ion hardening aluminum alloys 
vith high tempers have proven co  be suc-essful separator materials. 
Xsbescos paoers are no longer approved. The requirements for aluminum 
separators  shall include the following information: 

a. .Aluminum separators: ASTY 3209, Alloy 1105-HI9, Alloy 3003-H-19, 
o r  4lloy 5052-H39, 0.0015 i n .  ( 3 8  m)  thick, mi3imum. 

:Jots: ASTY 3 209 3 e n e r a l l : r  applies sheet and plate, 
'nowever, aluqinum cLassified as "foil" can be procured t 3  

t h i s  specification. Alloy LlG5, heat treatment designation 
3-19 ( A l L a V  llL5 and 3003) and H-33 (Alloy 5 0 5 2 )  are valid 
des iqnac ions. The .\luminum Associat i o n ,  "Aluminum Scandards 
and Data," includes t h e  information on che "foil" classifi- 
cac i o n s .  - 

5. Acid-resiscanc separators: ceflon, e?oxv resin, theraoset v i n y l ,  
or O C S C C  a c i d  resistant t r e a t m e n t  on al-Jminum separators. The 
coating shall be colored ( t o  pectic defects in the coating co be 
discerned); shall be tightly adherent and n o t  crack o r  delaminate 
vhrn the material is corrugated; and shall be at [east 0.0001 co 
0.0002 in. (2.5 t o  5 m )  chick (dry film). Aftat corrugation 
and subsequent flattening, the coatinq shall exhibit an adhesive 
peel resistance a €  3~ ar  greater vhen tested in accordance vich 
Yethod A of  XSTI.1 03359. 

5 .3 .G Adhesives. Adhesives used t o  seal the filter pack into 
t h e  C ~ S C  and t o  glue gasiecs co the case shall be either nonilammable 
.>r self-extinguishinq. 'A^ne?.cSe dri2d film is exposed t o  an apen 
f:3ze, i c  shall eiCher noc bu rn  ar n o t  concinue c s  support combustion 
vnen che saurce of iqnitLon is removed. 

5 . 3 . 5  Caskecs an? Seals. fua rner:?ods are currently emoloved 
f o r  sealin? cha i L i L d C  L O  I:, aounting Erame, Elat gaskets and "fluid" 

E 
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seal. 
frame, and the "fluid" seal requires a specialty designed mounting 
frame that i s  not compatible v i t h  flat-gasket-sealed tilcers. 

m e  two methods are not incerchangeable on the same mounting 

Casket. Gaskets shall be 
closrd cell sponge, Grade 
in accordance vich ASTN D 1056; and shall be.-4/0 in .  ( 6  ana). thick 
by 3 / &  in. (19  m) vide vich splic Of cut surfaces (i.e., no mold 
skin). 

a. - 

b. Fluid Seal. The sealant shall be a non-flamable or self- . 
extinguishing non-Nevcoriian Cluid. 

6.3.6 Face Guards. Face guards on open-face filters are 
. recommended t o  protect che filter pack from inadvercenr damage during 

handling. Face guards should be made of corrosion resistant material 
and have an opening size large enough so as to not affect pressure 
drop, buc small enough EO keep out the fingers of workmen. Expanded, 
flattened, and smooched 1/2 x 1 in. (12.7mm x 2 5 . 4 m ) .  24 gage 
expanded aluminum or G-mesh (&-openings to the inch) galvanized hard- 
vard cl.3t!-i meeting the requirements of A S M  ~ 7 4 0  is recommended. 

5.L Filter Constr-lct i o n .  

6.G.L Configuration. HE?A filters are available in four 
5 a s i c  conliquratLons: square open Eace (the most conrton,ly used); 
rec :an?*uia t  cnclosad (case extended vith end closure and nipple on one 
, ~ r  5 9 ~ 2  faces); cylindrical open face, vith or vithout ELanges; and 
iy:in?rical enclosed (case extended vith end c l o s u r e  and either 
ftan;id J r  plain ? i p ? l e  on one or both ends). Rectangular open-face 
€i l : i? rs  are generally furnished vich a 3 / &  in. ( 1 9  m) wide gasket 
srali?z surface on each face; sone special designs may require no 
flanqe a r  f l a n g e  on one face only, 

T:::ers ?av 5 e  desianed €or gasket seal (most commonly used) or 
f ! ~ ~ d  i c 3 l  5ec;rren c h s  CLltzr and irs m o u n t i n g  frame (see 7 . 3 . 5 ) .  i he  
f l x i A  seal Ls a proprietary design buc, vhen specified, shall r e q u i r e  
t 5 a c  che dimensions of the sealant channel and matchinq sealing b l a d e ,  
e n s t i r e  praper C i c  limn i2scallacion. 

Appendix X 1  discusses filter pack descriptions. 
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be s p e c i f i e d  i n  t h e  s p e c i f i c a t i o n  or procurement documents.  I t  is 
recommended t h a t  t o l e r a n c e s  of "special" HEPA f i l t e r s  be based on t h e  
co le rances  s p e c i f i e d  i n  Table  11, par. 6.4.4. 

6 . 4 . 3  Filter Pack Cons t ruc t ion .  Ihe f i l t e r  pack of a p l e a t -  
and-separacor  or  s e p o r a c o r l e s s  filter and each  i n d i v i d u a l  pone1 ( a  
mini-pack)  of a min i -p l ea t  f i l t e r  s h a l l  b e  m8de from a concinuous sheet 
o f  f i l t e r  medium and s h a l l  b e  p l e a t e d  even ly  t o  form a pack or p a n e l  o f  
equal  depth  th roughou t .  The l i l t e r  pack s h a l l  be t i g h t .  A s i n g l e  
s p l i c e  o r  pa t ch  i s  p e r m i t t e d  in t h e  c o r e  of a S i z e  4 o r  5 pleac-and- 
s e p a r a t o r  f i l t e r ;  no s p l i c e s  a r e  pe rmi t t ed  i n  o t h e r  s izes  or conf igu ra -  
t i o n s  of  f i l t e r .  R e  s o l i c e  s h a l l  have an o v e r l a p  of a t  l e a s t  1-1/2  
i n .  ( 3 8  m) wide and s h a l l  ex tend  t h e  f u l l  wid th  of t h e  s h e e t .  Repair  
of p i n  h o l e s  and o t h e r  d e f e c t s  wi th  adhes ive  o r  pa t ch  is  not pe rmi t t ed .  

a.  P!eat and SeDaracor F i l t e r s .  S e p a r a t o r s  s h a l l  extend a t  l e a s t  
1 / 9  i n .  ( 3  mm) beyond t h e  p l e a t s  of medium, and t h e  p lane  formed by t h e  
edges of  t h e  s e p a r a t o r s  s h a l l  be a t  l e a s t  1/6 i n .  ( 6  mm) i n  from t he  
p l a n e  of t h e  f i l t e r  frame ( l e s s  q a s k e t ) .  The p l e a t s  s h a l l  be s t r a i g h t ,  
and s h a l l  n o t  d e v i a t e  more than  1 / 2  i n .  ( 1 3  m) from a l i n e  drawn from 
one end oE L:?e p l e a t  t o  t h e  o t h e r  and p e r p e n d i c u l a r  t o  t h e  c a s e .  

b .  Y i n i - 3 l e a t  filters. filter medium p a n e l s  s h a l l  be s e a l e d  i n t o  
a r e s e r v o i r  un ich  i s  a t  least 1/8 i n .  ( 3  m) deep.  The pane l s  s h a l l  
n ~ t  var;z n o r 2  t h a n  1 / 2  i n .  ( 1 3  mm) fram a l i n e  drawn from t h e  top  t Q  

: h e  h o t c o n  af t h e  pane l  and p e r p e n d i c u l a r  t o  t h e  c a s e .  F i l t e r  medium 
siLJ=?art ( r i b b o n s ,  s t r i n g s ,  e t c . )  sha l !  not v a r y  more than  1 / 2  i n .  ( 1 3  . -  
...... -- I :r3n a s c r a i 3 h t  l i n e  drawn from cop C J  boccoa o f  t h e  Line €armed b y  
- - . , -  '- A S U ~ D O ~ C S ,  and p e r ~ e n d i c u l a t  t o  t h e  c a s e .  h e  p a n e l s  on t h e  left 
and r i3h:  s i d e s  of t h e  f i l t e r  s h a l l  b e  s e a l e d  t o  t h e  c a s e  wi th  adhes ive  
!lo s p l i c i n g  o f  t h e  f i l t e r  medium w i t h i n  any s i n g l e  pane l  i s  pe rmi t t ed .  

c .  Se3arqtnrless F i l t e r s .  The E i l t e r  element s h a l l . 5 e  f i rm  t o  
t \ e  : O ~ J C ~  anc,  unrr l  t h e  flat o f  t h e  hand i s  aDpl ied  v i t h  p r e s s u r e  t 3  

~ 1 , e  faca  of ; h e  pack,  s h a l l  not evidence  l a t e r a l  ac h o r i z o n t a l  
x v e r k n t  ( a r e a c a r  t han  t / t 5  i n . ) .  3 ivLders  s h a l l  b e  provided  as 
3 3 ? r 2 p r i a t e ,  €or  a d d i t i o n a t  s u p p o r r .  The v e r t i c a l  p lana  formed h v  t he  
-.rr.ds a €  t h e  c o n v o l u t i o n s  ~ i s l l  not  drvLa te  more than  3 / &  i n .  from the  
C O D  C J  bottom of  t h e  p l a a c ,  and s h a l l  b e  r e c e s s e d  d; Least 1 /16  Ln. 
5:Jn :he p l a n e  formed by  the f o u r  s i d e s  a €  t h e  €ittar frame. : h e r s  
c a n v o l u t i J n s  do not +avo crest-to-crest c a n t a c t ,  s p a c i n g  s h a l l  not  be 
!*SS than  1/15 i n .  .Abrupt k ~ n k s  ar d e v i a t i o n s  i n  t h e  Calds of tSe  
::cdium 3re n o t  p e r n i t t e d .  n e  trimmed edges o l  t S e  filter element  
jhaLL he f i r m l y  p o t t e d  (Eixed) i n t o  t h e  s e a l a n t .  7he two f l a p  edges 
' : ~ $ J c  s u f f i c i e n t  s e a l a n t  ti) S ~ T I I ~ ~  t h e 7  :J t i e  f rame s i d e s .  
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Table  11. Tole rances  f o r  Fi1:er Cases 

a .  Face Dimensions; 

i. '  less than  18 i n .  +0, - 1 /16  i n .  (1 .6  am) 
ii. g r e a t e r  t han  19 i n .  +0, - 1/8 i n ,  ( 3  m) 

b .  Depth 1/16 in .  ( 1 . 6  m), -0 

3 / 4  i n .  (19  nnn) +1/15 i n .  (1 .6  m) - c .  v i d t h  o f  g a s k e t  s u r f a c e  

d .  Squareness  ( f a c e  d i a g o n a l s  s h a l l  be e q u a l  v i t h i n  t h e  fo l lowing  
t o t a l  t o l e r a n c e s  1 

i. l e s s  than  19 i n .  1/16 ia. ( 1 . 6  am) 
i i .  g r e a t e r  t h a n  18 i n .  1 / 5  i n .  ( 3  m) 

e .  Casket s e a t i n g  s u r f a c e s  - Square ( u i t l i  s i d e s  of  frame v i t h i n  + 3 * )  ' 

and f l a t  and parallel ( v i t h i n  1 / 1 5  i n .  l 1 . 6  m1) t o t a l  a l l o u a ~ c e  
Yhen neasured  vic!i one €ace of  t h e  filter r e s t i n g  on a c e r t i f i e d  
?:at s u r f a c e .  

- 
6.4 .G. l  Wooden Cases .  Case pane l s  s h a l l  b e  j o i n e d  with 

ra5Secsd j J i n c s ,  a s s a m ~ t e d  ay g l u i n g  v i t h  an adhes ivz  n e e t i n g  t h e  
requiremsncs of 4 . 3 . 4  and double  n a i l i n g  or double  s c r e r i n g  v i t h  
coa ted  j a x  n a i l s  or c o r r s s i o n  r e s i s t a n t  ? l acod  s c r e w - n a i l s  or 
f i a t - h e a d  ;rood screws. The p o i n t s  of f a s t e n e r s  s h a l l  not  p e n e t r a t e  
c h s  i n s i d e  a r  o u t s i d e  s u r f a c e s  of  t h e  c a s e .  Edges and i n n e r  surEaces 
o f  :he c a s e  s h a l l  b e  t ho rough ly  c o a t e d  w i c h  s e a l a n t  to minimize 
p+?rneab i l i t v .  There  s h a l l  be  no s p l i n t e r s  or rough edges  t h a t  m i g h t  
p e n e t r a t e  or c u t  workers' g l o v e r ,  or i n j u r e  t h e  f i n g e r s  of personnel  
hand!ing c!ii? € i l t e r s .  

5 . i . L . 2  !-?eta1 Cases. The c a s e  s h a l l  have a doubLe-turned,  
3;; i? .  (:9 m) v i d e  f l a n g e  on each €ace  or a € l , J i d - s e a l  s o c k e t  or  
s:3eVe, as s p e c i f i e d  i n  t h e  procurement documents. Pane l s  s h a l l  be 
35szm5led i n t o  t h e  frame by r i v e t i n g  or b o l t i n g  the  c o r n e r s ;  o r  by  
?occ ing  3 subassembly c o n i i s t i n g  o f ' t h e  f i l t e r  pack and s i d e  panels  
i n C 3  che t o p  and bot tom panels ,  u s i n g  an a d h e s i v e  mee t ing  the 
r2quireinents  o f  6 . 3 . G .  For mechan ica l ly  jo ined  p a n e l s ,  t h e  s p a c e '  
jeC*.een a b u t t i n s  pane l s  s h a l l  be s e a l e d  w i t h  an a d h e s i v e  a e e t i n g  the 
r2quirements  o €  5 .3 .4 .  
52 app l i ed  a f t e r  a l l  s h e a r i n g ,  forming,  and v e l d i n g  o p e r a t i o n s  have 
be*n  c m p l e t e d .  

For ca rbon  s t e e l  frames cadmium p l a t i n g  s h a l l  

5 . L . i  Caskets. Caskscs, vhen s ? e c i E i e d ,  s h a l l  be 31ued 
c : - 

L ~ - r a l : J  and concrnuou,~:J  ca :he c a s e  on J X  J r  both f a c e s ,  3 s  s p e c i f i e d  
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( g a s k e t  on one f a c e  o n l y  is r a c o m e n d e d ) ;  l o o s e ,  p e e l i n g ,  o r  d i s t o r t e d  
g a s k e t s  s h a l l  be c a u s e  f o r  r e j e c t i o n .  
t han  1 /16  ia .  ( 1 . 6  m) o v e r  e i t h e r  s i d e  o f  t h e  s e a t i n g  s u r f a c e  a t  any 
p o i n t .  C a s k e t s  may be one-piece,  or made up of  s c r i p s ,  j o i n e d  a t  t h e  
c o r n e r s  by k e y h o l e ,  k e y s t o n e ,  or other i n t e r l o c k i n g  t y p e  joists; edges 
o f  t h e  jDinc a r e a  s h a l l  be thoroughly  c o a t e d  v i t h ' .  a d h e s i v e  ( s e a l a n t  
meet ing requi rement  oE 5 . 3 . G )  b e f o r e  assembly.  

The g a s k e t  s h a l l  not  extend more 

6. lr .6  Faccquardg. Faceguards meet ing t h e  r e q u i r e m e n t s  o €  
6 . 3 . 5  a r e  recommended on open-face f i l t e r s .  The faceguard  edpes s h a l l  
be firnljr i m b e d d e d  i n  a d h e s i v e  meet ing  t h e  requi rements  of  6 . j . b ,  and 
s h a l l  be i a s t a l l e d  so t h a t  p r o j e c t i n g  v i r e s  o r  edges  do. n o t  form a 

o n t a  or beyond t h e  g a s k e t  mounting s u r f a c e .  Wire edges  formed vhen 
s l i t t i n g  or she - l r iny  expanded-metal  faceguards  s h a l l  be smoothed on 
both  s u r f a c e s  J €  t h e  z a t c r i a l  h e f o t e  i n s t a l l a t i o n ;  

. puncture  h a z a r d  :J p e r s o n n e l  h a n d l i n g  :he f i l t e r ,  and do not p r o j e c t  

7. QUALITY ASSUXANCE 

7.1  Q u a l i t v  . - \ s s u r ~ n c e  P r o e r s m ,  P r o c e d u r e s ,  and Documencation. 
Ci l t s r s  shal :  be  n a n u i a c c u r e a  and sh ipped  under  a q u a l i t y  a s s u r a n c e  
program d i r e c t l y  derl*:ed € t o m  :he rsquirernencs of  A!!SL/AS3E NQA-1. 
Y a c e r i a l s  procurement ,  s t a r a g e ,  c u t t  i n g ,  and u t  i l i t a t  i on  p r o c e d u r e s ,  
and f i i r e r  f a b r i c a t i o n  and assembly procedures  s h a l l  b e  d e s i g n e d  t o  
p + r x i c  ?os i : lve  i d e n c i € i c a t i o n  o f  the  j r a d e s  of m a t e r i a l s  u s e d ,  and t o  
per-nic ?os i : ive  i d e n t i E i c a c i o n  o €  t h e  r o l l  ( O r  p r o d u c t i o n  r l l n ,  €or 
5 2 3 a ~ a t 2 ~ ! 2 s s  fi::*rs) o f  f i l t e r  med ium used i n  t h e  cgmpleted € i : t e r .  
. i i i  :es: ar?d i n s p e c t i o n s  s h a l l  be conducEed i n  accordance  vi:h 
d x l T e r l c e d  ? r o c e d u r e s ,  and t h e  r e s u l t s  s h a l l  5e documented and 
i i e n c i f i e d  t 3  t h e  Lot o f  comple ted  f i l t e r s .  The resu1:s o f  p e n e t r a t i o n  
and r e s i s t a n c e  t e s t s  s p e c i f i e d  i n  7 . 3  s h a l l  be documenced and 
L d e n t i l i e d ,  by s e r i a l  number, w i t h  t h e  i n d i v i d u a l  f i l t e r  u n i t .  
vorlcDnf>r-nances +di:h t h e  above i t ems  and d o c l m e n t a t i o n  o f  proble.?rs and 
t h e i r  r e s a i u c i o n ,  sha!l be a d d r e s s e d  in the  QA ? l a n .  

7 . 2  Qua1i f ica : ioq .  (See  a l s o  Z e n s r a l  requiremen:s o f  S e c .  5 ) .  
: ~ L t ? r  m a n u r a c t u r e r s  s n a l l  b e  r e q u i r e d  c d  shov ev idence  c h a t  Type 3 
!'1uc!ear) Eilcers meet, o r  c a n  be r e a s o n a b l y  expec ted  t 3  a e e c  t h e  t c s c  
requi rements  oE 7 . 3 . 1 - 7 . 3 . L .  t e s t s  can  b e  conducted a t  t h e  
2 a n u f a c c u r e r ' s  f a c i l i t y ,  Edgewood A r s e n a l ,  a t  t h e  DO& Rocky F l a t s  
?!ant ,  or o c h e r  f a c i l i t i e s  judged a c c e p t a b l e  by DOE. Yanufaccurers  'nay 
choose CCJ List f i l t e r s  i n  QPL F-51068, bv  a r r a n g i n g  f o r  t e s t s  a t  e i t h e r  
Zdgeuood o r  a t  Rocky F l a t s .  The n a n u t a c t u r e r  may choose t o  presenc  
v r i c t e n  arguments  t o  shov  f i l t e r s  should  b e  c o n s i d e r e d  for QPL l i s t i n g  
b a s e d  3 3  c e s t i n q  oi s i n i l l r  : I l t e r s .  For 30: f i i c e r s ,  qeL l i s c i n q  i s  _ .  

i s j i r a 2 ! 2 ,  511t 20: 3andacS:y. 
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DOE i n t e n d s  t o  p e r i o d i c a l l y  s e l e c t  s tocked  f i l t e r s  from DOE 
f a c i l i t i e s  on a random b a s i s ,  and perform t h e  t e s t s  d e f i n e d  i n  
7.3.1-7.3.4. When fa i lures  are no ted ,  t h e  m n u f a c t u r e r  and t h e  DOE 
t es t  f a c i l i t i e s  and f i e l d  o f f i c e s  w i l l  be n o t i f i e d  t h a t  t h e  f a i l e d  
f i l t e r  model is not a c c e p t a b l e  for ude a t  DOE f a c i l i t i e s  u n t i l  t h e  
manufac turer  can  gee t h e  f i l t e r s  r e q u a l i f i e d  (7.l.4). 

7 . 3  Q u a l i f i c a t i o n  T e s t i n g .  Q u a l i f i c a t i o n  t e s t s  s h a l l  be 
conducted i n  accordance  v i t h  and meet t h e  requi rements  o f  t h e  
a p p l i c a b l e  paragraphs  of YIL-F-51068, or e q u i v a l e n t  p rocedures  cha t  
have been approved by c h e  DOE. L i s t i n g  of  a m a n u f a c t u r e r ' s  mode1 of  
f i l t e r  i n  NIL-F-51068 s h a l l  be s a t i s f a c t o r y  ev idence  o f  hav ing  met t h e  
q u a l i f i c a t i o n  requi rements  of  t h i s  s t a n d a r d .  F i l t e r s  for q u a l i f i c a t i o n  
s h a l l  b e  e i t h e r  p r o t o t y p e s  of t h e  proposed d e s i g n  or produc t ion  f i l t e r s  
o f  t h e  s p e c i f i c  d e s i g n  randomly s e l e c t e d  from t h e  mPnufaccurc t ' s  s t o c k .  
The number of f i l t e r  u n i t s  r e q u i r e d  f o r  q u a l i f i c a t i o n  t e s t i n g  s h a l l  b e  
as s p e c i f i e d  i n  MIL-F-51068. M o d i f i c a t i o n  of  these r equ i r emen t s  s h a l l  
be o n l y  a s  s p e c i f i e d  below. 

. 

7 . 3 . 1  Overyressure  R e s i s t a n c e .  The n e w ,  unused f i l t e r s ,  vhen 
p recond i t ioned  accsr:inq t o  YIL-F-j l06 '8 ,  3.L.L.2a Table  11, s h a l l  
vi :nstand a p r e s s u r e  d i f f e r e n t i a l  of  10 *0.2 i n . v g  (2500 +SO Pa) f o r  60 
rninuces v i t h o u t  v i s i b l e  ev idence  oE damaFe; w i t h i n  ! 5  m i n z t e s ,  whi le  
s : i l l  v e t ,  t h e  f i l t e r  s h a l l  meet t h e  p e n e t r a t i o n  requi rement  of 7.6 a t  
2q:: of  r a t e d  a i r f l o w  ( s i t e  5 filter). 

7 . 3 . 2  R e s i s t a n c e  tr) Fi re  and Heated Air. The new,  unused 
€i!:?r s h a l l  w i t h s t a n d  exoosure  t o  a i r  neaced t o  700'F *50'F ( 3 7 0 '  - - d 7 d " C )  f 2 r  5 minu tes .  
r a c ? d  a i r f l o v  c a p a c i t y  i n  acco rdance  v i t h  6 . 2 . 3 ,  s h a l l  not exceed 3.02.  
;hen s u b j e c t e d  c o  open f lame a t  any p o i n t  of t h e  f i l t e r  e x c e p t  t he  
g a s k e t ,  :here  shall be no s v i d e n c e  o f  s u s t a i n e d  bu rn ing .  Labe l ing  a t  
c e r : i f i c a c i o n  ( b y  C n d e r w r i t e r s  L a b o r a t o r i e s )  i n  accordance  v i c h  ANSI/- 
EL-536 s n a l :  Se e*/ idence  o f  s a t i s € a c t J r y  cDmpliarlce v i c h  c h i s  
t squ i r smen t  . 

After  e x p o s u r e ,  :he p e n e t r a t i o n ,  vhen t e s t e d  a t  

7 . 3 . 3  R e s i s t a n c e  t 3  Rou2!7 ?andLi-.z.  t h e  S i l t ? r  s n a l l  
v i c h s t a n d  s h a k i n g  i a r  Lj TLnuces a t  ~ , - - L T .  ( 1 9  mn) a n p l i t a d e  and 200 
c:~cL;..s per minute  ( 3 . 3 3  Hr) v i t h o u c  ev idence  of f i l t e r  Adzage. After  
t h e  t e s t ,  t h e  f i l t e r  s h a l l  neet t h e  p e n e t r a t i o n  r e q u i t a n e n t  o f  7 . 0  a t  
190? (all f i l t e r s )  and 2 0 2  ( s i z e  3 and L.irger f i 1 t s r s ) ' o f  raced  a i r f l o w  
capac i c y .  
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7.5 Produc t ion  t c s t i n g  and Harkinq .  Each f i l t e r  u n i t  s h a l l  be 
t e s t e d  f a t  p e n e t r a t i o n  b y  a DOE-approved a e r o s o l  by t h e  method Out l ined  
i n  ASTY D2986 and SE F 3-43 a t  t h e  f o l l o w i n g  air f l o u r .  

S i z e  1 and 2 (up  t o  125 cfm) f i l t e r  u n i c r :  1002 of r r c c d  a i r f l o w .  

S i z e  3 ( 1 2 5  cfm) and l a r g e r  f i l t e r  u n i t s :  100% and 20% of r a t e d  
a i r  f !ov. 

P e n e t r a t i o n  s h a l l  not exceed 0.03% at any a i r f l o w  u n l e s s  s p e c i f i e d  as a 
s p e c i a l  more r e s t r i c t i v e  c a s e  i n  procurement documents and' agreed  co by 
the  ~ a n u f a c t u r e r s .  S i t e  h and l a r g e r  u n i t s  s h a l l  e x h i b i t  maximum 
r e s i s t a n c e  ac  100% of  the  m a n u f a c t u r e r ' s  r a t e d  a i r f l o u  capac icy  o f  1.0 
i n . u g  ( 2 5 0  P a ) ,  or t h e  r a t e d  a i r f l o w  c a p a c i t y  shall be reduced t o  
ach ieve  1 i n .ug .  The p e n e t r a t i o n  a t  each  s p e c i f i e d  a i r f l o u  and t h e  
r e s i s t a n c e  a t  r a t e d  airflow c a p a c i t y  s h a l l  be  marked c l e a r l y  and 
i n d e l i b l y  on t h e  c a s e  of  the f i l t e r  un ic  cesced .  Arrows showing t h e  
d i r e c t i o n  of a i r f l o w  d u r i n g  t h e  t e s t  s h a l l  be shown a d j a c e n t  t o  t h e  
da:a marking.  The E i l c z r s  s n a l l  be marked t o  show proper  o r i e n t a t i o n  
(? l ia :s  v e r t i c a l )  when i n s t a l l e d .  

7 . 5  Acceptance I-rsoeccion and T e s t i n q .  A c c e p t ~ n c e  s h a l l  b e  con- 
f i r z e d  a t  a 3Oi i T F ,  concLn3enc on s a t i s l a c c o r y  cornpiet ion o f  inspec-  
t i o n s  and t e s t s  s p e c i f i e d  i n  NE P 3-43. F i l t e r s  v i11  be i n s p e c t e d  f o r  
?FIysical danase  ti) t h e  pa:kagin3 3nd f i l t e r ,  and f o r  compliance v i t h '  
s Y ~ s l i i c a c i o n  r a q u i t e n e n t s  x h i i h  can be checked v i s u a l l y .  Each f i l t e r  
:,:a:'. 5,  t e s t e d  and t h e  t e s t  r e s u l t s  , i i s ? l a y e d  on t h e  € i l t e r  c a s e .  A t  
:':? l i s c r 2 c i . 2 n  o f  t he  f T F ,  t n e  customer nay 5e adv i sed  t a  r e q u e s t  the  
-.a!-t.:ia:~:r?r t 3  supp ly  ev idence  O E  compl iance  v i t h  q u a l i € i c a t i o n  and 
v : ? f i a ! , s  r?qui remzntq  o f  t h e  s p e c i f i c a t i o n .  FaiLBJre t o  meet 
l'spec:iDq, t e s t ,  or v e r i € i c a t i o n  r equ i r emen t s  s h a l l  be c a u s e  for 
r r j e c t i a n .  .After  tile t e s t i n g  and i n s ? e c t i o n  i s  c o m p l i t e d ,  each  f i l t e r  
.~i!: b e a r  a FTF t e s t  l a b e l  i n d i c a t i n g  accep tance  o r  r e j e c c i o n .  

t 

-75- 



,-.. . . . .--- .')('.. . 

F 

1 3  
. .  . . .  

\ 

- - e . .  : . - . . ._  . . .  , . .. - . .  

8 .2  Shipp ing .  F i l t e r s  s h a l l  be sh ipped  t o  one o f  t h e  addres ses  
be lov ,  a s  agreed  t o  by t he  c o n t r a c t o r  and manqfaccurer ,  for  accep:ancc 
i n s p e c t i o n  and tes t s  ( 7 . 5 ) .  

I. Martin Marietta Energy Systems, Inc .  
K-25 Plane, 9 ldg .  K-1024 
Oak Ridge,  Tennessee 37831 
A t t e n t i o n :  F i l t e r  t e s t  F a c i t i t y  

2 .  Rockvcl l  Ln te rnac iona l  
Energy S y s t e m s  Croup 
Rocky P l a t s  Planc 
Yignvay 92 
Golden,  Colorado 80W- 
A t t e n t i o n :  F i l t e r  Tesc F a c i l i t y ,  Bldg. 442 

3 .  Yanfotd Environmental  Xeal th  Foundat ion 
Yanford F i l t e r  Test F a c i l i t y  
c / o  1100 Area 
Rich land  , Washington 99352 

f 9.3 Reshipment.  Fol lowing s a t i s E a c c o r y  compl2t ion of i n s p e c t i o n  
c and t e s t s  s p e c i f i e d  i n  7 . 5 ,  t h e  FTF v i 1 1  repack  t h e  € i L t e r s  3 s  agreed 

t o  b y  t he  cus tomer  and manufac turer  and f o r v a r d  t h e 3  t o  t h e  addres s  
s p e c i € i e d  by t h e  cus tomer .  

/- 

8 . L  Rejec ted  F i l t e r s .  Rejec ted  f i l t e r s  v i l l  be d i sposed  of by 
t he  fTF's i n  acca rdance  21th  wr i t t en  i n s c r u c r i o n s  on € i l e  from the  
a a n u f a c t u r e r ,  o r  i n  accordance  v i c h  v r i t t e n  i n s t r u c t i o n s  from the  
p r c n a s e r .  

. . 
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APPENDIX X 1  - NONIYAHDATORY 

X 1 . l  Scope. Appendix A p r o v i d e s  d e s c r i p t i v e  inforrnacion on f i l t e r  
pack c o n s t r u c t i o n  and c o n f i g u r a t i o n .  

~ 2 . 1  F i l t e r  Pack. A number of  c o n f i g u r a t i o n s ,  i n  a d d i t i o n  t o  t h e  
c o n v e n r i o n a l  p l e a t - a n d - s e p a r a t o r  c o n s t r u c c i o n ,  have become a v a i l a b l e ,  
i n c l u d i n g  s e p a r a t o r l e s s  and mini-pleac c o n f i g u r a t i o n s .  Other  f a c t o r s  
b e i n g  e q u a l  ( i . e . ,  r e s i s t a n c e  t o  o v e r p r e s s u r e ,  r a d i a t i o n ,  f i r e  and h o t  
a i r ,  c h e n i c a l s ,  m o i s c u r i ,  e t c . ) ,  t h e  v a r i o u s  d e s i g n s  a r e -  
i n t t r c h a n g a a b l e  and s t i p u l a t i o n  of p a r t i c u l a r  c o n s t r u c t i o n  i n  t h e  
c o n t r a c t o r ' s  s p e c i f i : a t i m s  o r  procurement documents i s  a matter of  
c h o i c e ,  p rovided  cha t  f i l t e r  meets t h e s e  s p e c i f i c a t i o n s  and performance 
r e q u i r e m e n t s .  Hovever,  t h e  requirement  of  o b j e c t i v e  e v i d e n c e  to 
demonstrace t h e  a b i l i t y  of t h e  f i l t e r  t ~ )  meet t h e s e  qualification 
requi rements  i s  e s s e n t i a l .  The . f o l l o v i n r  i e s c r i p c i o n s  a re  f u r n i s h e d  
f o r  i n f o r m a t i o n  only and should  no t  be  inc!uded i n  t h e  c o n t r a c t o r ' s  
s p e c i f i c a c i q n .  

Tne pack o f  t h e  p l e a t - a n d - s e p a r a t o r  f i l t e r  is Cade by p l e a t i n g  a 
cont inuous  web o f  f i l t e r  medium and p l a c i n g  a c o r r u g a t e d  s e p a r a t o r  
be ryeen  each  p l e a t .  The s a p a r a t 3 r s  s u p p o r t  t h e  f r a g i l e  Ei l ter  medium 
a n d  zirovide a i r  p a s s a g e s .  3 ' e  pack of :!I? cur ren t1 ; l  a v a i l a b l e  separa-  
: o r i ? s s  f i t t e r  i s  EJrmed from a c j n t i n u o u s  ;re5 o f  f i l t e r  x e d i m  vhich 
is cJrr*;ga:ed ( p a r a l l e l  C J  t h e  l o n g  dimension of t h e  web) and p l e a t e d  
(?er?endi:u!ar t o  t h e  v e b )  w h i l e  s t i l l  v e t ,  a s  i t  comes Jff t h e  paper- 
=akin% z a c h i n e .  The c o r r u g a t i o n s ,  vnen p l e a t e d  back on themselves ,  
p ravrde  s s l f - s u ? p o r t  t o  t h e  f i l t e r  pack, and P r J v i d e  air passages 
Se txeen  p i e a c s .  The c o r r u g a t i o n s  a r e  forned s o  c h a t  n3 nesting of 
a d j a c e n t  ?L?ats  J c c u r s .  
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