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SCOFE

1.0 This procedure covers the in-placing testing of the High Efficiency
Particulate Air (HEPA) filters and Todiune Adsorber filters.

STANDARD

2.0 This procedure complies with ORNL-NSIC-65, "Design, Construction,
and Testing of High-Efficiency Air Filtration Systems for Nuclear
Applications" and ANSI N510, "festing of Nuclear Air Cleaning
Systems", and in accord with ANSI 101/1 and Regulatory Cuide 1.52.

VISUAL INSPECTION

3.1 A visual inspection of the components or subsystems to be tested,
their holding devices, gaskets, housing, and all components shall
be made before any leak test. -

3.2 Complete a visual report, NCS Form No. 1 attached to this NCS-375
procedure, page 6.
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EQJIPMENT & SYSTEH TESTS
4.1 Testing of HEPA Filter Banks,

Perform the following steps on the high efficiency filter systems
listed below and attach a completed test report for each filter -~
system to this procedure. ;

4.1,1 Establish air flow through the' filter being tested. leasure and
. record the resistance across the filter bank.

4.1.2 Connect the penetrometer sampling line to upstream sampling port
and calibrate it against its built-in standard in accordance with
the manufacturer's instruction. '

4.1.3 For an acceptance test of a new system, check the background dust
concentration upstream and downstream of the filters; the back-
ground dust concentration shall be less than 25% of the expected
aerosol concentration during the test.

4.1.4 Connect the DOP generator to the injection port. Start the injec-
tion and adjust the generator as necessary.

4.1.5 Connect the penatrometer to the upstrcam sample point, allow it to
stabilize, and adjust it to read 50% or higher on the lowest sen-
sitivity scale, readjusting the DOP geaerator as necessary. Record
the upstream reading. It may prove in larger systems a loveyr or
different scale reading is necessary to establish an upstroam reading.

4.1.6 Coanect the sampling line to the dowastream sample point, zllow
the photometer to stabilize, and record the dowmstream reading.

4,1.7 Repeat steps 5 and 6 and record the new readings if different. If
significant differences occur, recheck until the readings remain
constaut within about +5%. Use the final constant readings for cal-
culating the leakage. .

4.1.8 Calculate the leakage from the equation: s 0

N

where L = 100 Cq
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4.1.9 If the leakage “is—sseater than the specified value of Section 5.0,
scan the downstream face of Elzbank as follous:

a. Cennect a sample line to doimstream sample port and adjust the
penetrometer to zero whon set to the most sensitive scale.

b. Discomnact the sanple lina frewm the downstream sample port and
attach a scaaning probe. Traverse the dovnstream side of baak
at a rate of about 10fi/win. with the probe held about 1 to 1 1/2
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(T inches from the section to be checked, It is recommendad that
the seal betwcen the wounting frame and the housing be scacnad
first; then the peripheries of the individual filters, and

firally the cores of the individual filters. :

c. A leak is indicated by a sustaiaed and rcporduéible deflection
of the meter necdle when the probe is held at the point in question
on one scale division or more.

A, Mark the indicated leaks, Aftpr necessary vrepairs or Filter _
replacement, retest the system in accordance with Steps 1 thru 8.

4.1.10 1If the HEPA filter system contains more that one bank of filters, each
bank must be tested individually. Complete a separate test report for
each bank, #

4.1.11 Close system after testing.
a. Disconnect all sample lines.

b. Seal all injection and sample ports.

i c. Notify designated plant personnel that test is completed and system
: may be put in normal operation.

i (\ 4.1.12 Complete a test report, for each HEPA bank on NCS Form No. 2, attached
to this procedure page 7. : ;
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Testing of Iodine Adsorber Banks

Perform the following steps on each iodine adsorber bank listed
below and attach a completed test report for each bank to this
procedure.

Each iodine adsorber shall be inspected lndividually for any
visible damage prior to testing.

Establish air flow through the bank.

Connect the sample lines to upstream and downstream sample points,
establish detector operating cond'tions used ian their calibration,
establish upstream dilution-air rat’o to produce an upstream con-
centration at the tracer gas detector which is within the linear
response range.

Take upstrean background saaples and downstream background samples

(5 minimum for noncontinuous detectors). If these show no back-

ground contaminaats that might interfere with the test results,
continue with the test. If downstream interference is too great to
obtain a base line, purge the bank at rated system air flow for 8.
to 12 hours, or change tracer gas.

Estimate the tracer gas transit time from the generator on through
the injection port and system to the detector. Start the injection
and after the cstimated transit time, monitor the upstrecam concen-
tration. ‘The time when the iunitial tracer gas is detected is des-
ignated as time zero tracer gas R-11.

Calculate the lcakage for cach time intevval from the equation:

% Leakage Where L = 100 C4
with L = Z lecakage : Cu
Cd = Dowanstream concentration

W

Cu Upstream conceatration
Plot penetration vs. time and extrapolate curve to time zero.

If the leakage obtained from step 6 is greater than the value
specified in section 5.0 of this procedure, locate and repair any
leaks, then retest.

Close system after testing.

a. Disconnect all sample lines

b. Secal all injecction and sample ports.

c. Notify designated plant personacl that test is completed and
system may be put in normal operation.

Conplete a test report for each adsorber bank, on XCS Form Fo. g
attached to this procedure, page 8.

COMUTROILED COPY,
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ACCEPTANCE CRITERIA

3.1

3.2

5.3

Each WEPA filter bank, except for those specified in step 5.3, shall
have a miximum leakage of 0,05% (efficiency of 99,.95%) or as specified
by the Contractor, based on the actual number of particules that pen-
etrate the filter when using the polydisperse aerosol, generated from
a liquid DOP having a particle diameter of 0.75 % 0. 50 micron,

Each iodine adsorber bank s'all have an in-place maximum leakage of
1.0% (efficiency of 99.0%), or as specified by the Co~tractor, based
on the differential zero time concentration of the upstream and down-
stream samples. It is understood that the test shous only mechanical
leak and does not represent actual elemental iodine of methyl iodide
renoval efficiency.

The Sample Rack filtecs and Fume lood filters shall have a maximum

leakaze of 57 (efficiency of 957) as spacified by the DOP test in
Step 4.1,

copTRCuEs COPY,
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VISUAL INSPECTION OF FILTER SYSTEM »

CUSTOMER Ppgchase Order No.
!
SYSTEM

NUMBER OF FILTERS

FLOYW

FILTER TYPE

DATE OF INSPECTION

(1 INSPECTED BY

MUCLEAR CONTAINMENT SYSTEMS, INCORPORATED

DATE

CHECX LIST FOR VISUAL INSPECTICN

Mounting Frames

vy Y a. Continuou seal weld beltwesn members of frome and between frama
2 aad housing.

\
|
\
\
:

/ / b, Structural rigidity.

! | c. Squarcoess of wembers, flatress and cendition of component seating
surfaces,

/! | d. Damage to frames.

Filter Clamping Duvices or lolts

: (l / | a. Proper adjusiment (50 to 807 gasket compressioan all around)
(tighten if less).

(-nt TP 0' ‘_EQ q‘?‘{) .

- b



R

/ I b
/I 1 e
/1 4
bk, e
/ 1 £

HEPA Filters

g

Revﬁl

Sufficient nusber of adequate size to produce 50 to 807
gasket compression,

Individual clamping of filtec (adsorber) cells.

Proper condition of clamping devices (eg., -all nuts in place
and tightene. ..

Adcquate clearances between filter (adsorber) elements to
tighten clamping devices op all sides,

Full penetration and frcedom from cracks in welds of clanping
devices,

pamage t. filter media (tears, cracks etc. - some damage to
separ- “ors is permissihle), case, case corners, on both faces
of filters, N

Damage to or imp--;~ ~~2ting of gaskets.

Burns of media or case from cutting or welding on both faces
of filters.

Excessive dirt loading (check gage showing pressure drop across
filters). :

filters

/I | a.
I 1 V%
F 1 -
/I 1 6.
Pre
.1 &
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d,-
°

Damage to media, case, or gaskets.

Fxcessive dirt loading.

Adsorbers

Danage to cells, including buras from welding or cutting opera-
tions in housing.

Individual clamping.

Condition of clamping devices,
. »
)

Condition of gaskets.
- 3

1

NN \
nuﬁkt&foﬁ>visual inspection of housing aad compoaents,
=
iehfs lit (replace if out).

conTROLED COVY



et

fov et ?)4 il

wap

N

P

does

W e Wy g Wy " S My

T SRR

c.

dn

Rev, 1

Penetration of mounting frame by power or control conduits.

Vapor-tight globe, guard to protect globe from physical damage.

Housing .

e

b.

c.

Adequate space for personnel and equipment for maintenance,
testing.

Reasonable access to housifg.
Space adjacent to housing amenzble to isolation as a contam-
ination zone, adequate space for temporary storage of clean

and conteminated filters during filter change.

Doors of rigid construction with adequate seal between door
and casing; doors opening outward on negative-pressure housings.

Adequate latches on doors, with provision for opening from
jnside and outside of housing and provision for locking.
Adequatz sills. y

Adzquate structural rigidity to resist undue flexure - reinm-
forcinz members on ou.side, preferably. .

Access to upper tiers with permanent service platform at approx-
imately the 6-foot level - adequate, permanently installed
ladders.

Adequate clearances between banks of componants, with door on
each side of each bank. :

o back-to-back banks of components.

Proper location of tracer injection and sample ports,
Adequate guards on fans located inside of housing.
Housekaeping in and around housing,

Condition of fiexible connection between housing and fan external
to hecusing.

Fan-shaft seal.

Adequate daspers to preveat intake of air fiea adjacent housiug
or pleaum during test, and to prevent bypassing of system.

Freedom from corridors, plenuns, conduits, electrical, counections,

plumbing, drains or other conditions that could result in bypassing

of the system, many of vhich are not iamadiately appareat,

COMTROLLED copY,
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Dampers
/ | a. Damage to or distortion of frame or blades,
/ | ©b. Beat pivot pins, operator.
/] | c. Missing seats ou blade edging. ‘
/] | d. Condition of resilient seats or edging.
Drains .

~ e -~ ~
-~ -~ -~ Sy
0
.

REMARKS

Each section has a drain,
Shut-off valves for ecach drain,
No two sections with common pipe connection.

All drains closed during in-place testing of filter banks.
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NCS FORM NO. 2
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PARTICULATE FILTER IN-PLACE LEAK TEST REPORT

CUSTOMER

Purchase Order No__

LOCATION

SYSTEM

NUMBER OF FILTERS

FLOW

AP HEFA FILTERS

FILTER TYPE

DATE OF TEST

% LEAKAGE __ :z EFFICIENCY (DOP AEROSOL)

TEST RESULT

REMARKS

——— ——— ——— —— ] ] . T i . W —

TEST PERFORNID BY _

DATE

v - - ——— e ——— S ——— ——

_ NUCLEAR CONTATNMENT SYSTEMS, TNCORPORATED
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NCS FORM NO. 3
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IN-PLACE
CHARCOAL ADSORSER FILTER LEAK TEST REPORT

CUSTOMER _ Purchase Order No

LOCATION

SYSTEM

NUMBER OF FILTERS : . ‘

FLOW _ ' - i ;

AP CHARCOAL ADSORBGERS ' . e
: : |

FILTER TYPE

: . |
: ( DATE OF TEST | _ |
‘ |

TEST RESULT 7% LEAKAGE % EFFICIENCY

REMARKS

)
TEST PERTOSMED OY . L o e
NUCLEAR COXTATNMUNT SYSTEMS, TNCORTORNTED

( DATE N T B L e Tk e o



