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Foreword

ISO (the International Organization for Standardization)y-s

federation of national standards bodies (ISO member-bodies)
preparing International Standards is normally carriéd out

technical committees. Each member body interested in a subj
a technical committee has been established has the

represented on that committee. International organizations, ¢
and non-governmental, in liaison with ISQ, also take part in t
collaborates closely with the International Electrotechnical
(IEC) on all matters of electrotechnical standardization.

)

Draft International Standards\adopted by the technical cor
circulated to the member:hodies for voting. Publication as an
Standard requires approval by at least 756 % of the member b
a vote.

International Stahdard ISO 10648-2 was prepared by Technica
ISO/TC 85, Nuclear energy, Subcommittee SC 2, Radiation pra

ISO 10648 consists of the following parts, under the
Contdinment enclosures:

— Part 1: Design principles

— Part 2: Classification according to leak tightness an
checking methods

-2:1994(E)
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Introductjon

ISO 10648 applies to enclosures or enclosure lines intended to be used for
work on

— radioactivg and/or toxic products where containment is required for
protectior] of personnel and the environment,

— sensitive [products requiring a special atmosphere andf/or a sterile
medium.

It does not apply

— to pressulized vessels,

— to sealed pources,

— to transpdrt packagings for radioactive materials,

— to enclosyres, primary circuits and vessels of nuclear reactors.
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Containment enclosures —

Part 2:

Classification according to leak tightness and associated

checking methods

1 Scope

This part of ISO 10648 gives a classification of
containment enclosures according to leak tightness
and spgcifies methods for checking this tightness for
the following tests:

— manufacturing test at the factory,
— accgptance test at the laboratory,
— test before commissioning,

— periodical tests during operation.

These lpst two tests shall comply with relevant stan-
dards apd local regulations.

The object of this part of ISO 10648 is.\te~provide
manufacturers, suppliers, users and thée_¢ompetent
authorities with uniform principles in¢est procedures
for tegting the leak tightness~ of containment
enclosyres and for ascertaining the-leak rate.

The teslts cover the containment enclosures equipped
with the basic components (see SO 10648-1:—,
annex B). All openings~for example glove ports and
ventilatjon openings))are sealed with tight-fitting or
sealabl¢ covers.

If additipnal equipments are to be used, a new control
test taking4nto account these equipments should be
performed:

standards indicated below.\Members of
maintain registers of Ceurrently valid
Standards.

ISO 6144:1981, Gas analysis preparation
gas mixtures == Static volumetric methoq

ISO 1064851:—"), Containment enclosuri
Design.principles.

3 Definitions

For the purposes of this part of [S(
following definitions apply.

3.1 containment enclosure: Enclosurd
prevent the leakage of the products cor
environment concerned into the exte
ment, or the penetration of substances o
environment into the internal environme
the same time.

3.2 hourly leak rate, T;: Ratio betwee
leakage F of the containment enclosure
working conditions (pressure and temy

the volume V of the said containment en
F
=3
%

It is expressed in reciprocal hours.

IEC and ISO
International

of calibration
fs.

s — Part 1:

D 10648, the

designed to
tained in the
rnal environ-
f the external
nt, or both at

tn the hourly
under normal
erature) and
tlosure.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions of
this part of ISO 10648. At the time of publication, the
editions indicated were valid. All standards are subject
to revision, and parties to agreements based on this
part of ISO 10648 are encouraged to investigate the
possibility of applying the most recent editions of the

1) To be published.

4 Classification of containment
enclosures according to their leak

tightness

The classification of containment en

closures ac-

cording to their hourly leak rate, Ty, is given in table 1.

The leak rate is measured at the normal operating
pressure (usually about 250 Pa) for checking during
operational use, and 1 000 Pa for the acceptance test.
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Table 1 — Classification of containment enclosures according to their hourly leak rate

© ISO

Hourly leak rate,
Class T Example
h-1
19 <5x 10 Containment enclosure with controlled atmosphere under inert gas
conditions
2% <25x1073 Containment enclosure with controlled atmosphere under inert gas
conditions or with permanently hazardous atmosphere
3 <1072 Containment enclosure with permanently hazardous atmesphere
4 <107 Containment enclosure with atmosphere which couldbe’hazgrdous
*) The classification of leak tightness required for a particular application under classes 1 and 2 shall-be decided bpy the
designer and yiser and licensing authorities. Normally, class 1 will be applied for technical reasons when.higher gas pyrity is
required.

Containment
that of class 4
ISO 10648.

enclosures with a leak rate exceeding
L are outside the scope of this part of

5 Leak testing methods for containment

enclosures

There are thr¢ge methods of leak testing for contain-

ment enclosu
a) oxygen me

b) pressure c

es:
thod (see 5.1);

hange method (see 5.2);

c) constant prlessure method (see 5.3).

Except for sq
complex shap
leak testing W
of leak tightne

a) forclass 1,

b) for classes

ecial specifications (large/dimensions,
b or installed equipment){the method of
ill be determined by the -selected class
ss as follows:

the oxygen method (5.1) shall be used;

2 and 3, either the oxygen method (5.1)

It the containment enclosure is contaminated,
care shall be taken~te avoid radiological diffi
The use of HEPA filters may prevent the spr
contamination.

5.1 Oxygen method (see ref. [1])

5.1.1. Principle

This method can be performed only if th
tainment enclosure is maintained at a nd
pressure.

The method consists of measuring the increase
oxygen concentration as a function of time in
containment enclosure which has been pre
purged by an inert gas. The purpose of this puf
to bring the residual oxygen concentration dow
level compatible with the leak rate to be measu

The difference in the oxygen concentration
containment enclosure between the end ar
beginning of the test, calculated on an hourly
gives the hourly leak rate, T; of the conta

special
culties.
ead of

> con-
bgative

in the
side a
viously
ging is
ntoa
ed.

in the
d the
basis,
nment

or the presgure change method (5.2) may be used, enclosure:

in accordamce with relevant standards, local regu-

lations and|fedsibility; T =300 O, -0y,

4!\6

c) for classes 3 and 4, the constant pressure method PATY

(5.3) may be used.

where

For acceptance, it is usual to carry out a more O i . )
stringent leak test (with a pressure difference about 2t IS the final oxygen concentration by volume,

4 times greater than the working conditions).

If sealing systems are not readily available, the test
shall be carried out with dummy closures (gaiters,
bags, etc.).

If the containment enclosure is constructed of painted
carbon steel, the leak test shall be carried out before
and after painting.

in volume per million (vpm);

0O, is the initial oxygen concentration by volume,
in volume per million (vpm);
t is the duration of the test, in minutes;

300 = 60 x 100/20 where 60 represents the
60 minutes in an hour and 100/20 represents
20 % oxygen in normal air.
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5.1.2 Apparatus (see figure 1)

5.1.2.1 Oxygen analyser, insensitive to solvent and
hydrocarbon vapours and having a resolution com-
patible with the leak rate measurement corresponding
to classes 1, 2 and 3 containment enclosures or to
those with an hourly leak rate on acceptance less than
102 h' (recommended measuring range: 0 to
1 000 vpm, see refs. [1], [2] and [3]).

ISO 10648-2:1994(E)

5.1.4 Characteristics of the method

This method is particularly suitable for containment
enclosures filled with inert gas. It is also capable of
measuring very low leak rates. It has the advantage of
being not very sensitive to temperature and
atmospheric pressure variations. However, it needs a
thorough mixing of the containment enclosure atmos-
phere, particularly in the case of large volumes.

5.1.2.2 Hermetically sealed circulating pump,
insensitive to hydrocarbons and solvents.

5.1.2.3| Pressure-regulating device, capable of
maintaiping the relative pressure inside the limiting
enclosyre within a tolerance of 100 Pa, throughout the
verification procedure.

5.1.2.4| Calibrating device, to enable the oxygen
analysdr to be regulated and calibrated by introducing
a known quantity of oxygen into the circuit (see, for
example, ISO 6144).

5.1.2.5| Filtration equipment, to prevent pollution of
the mepsuring system.

5.1.3 Procedure

Purge the enclosure by allowing an inert\gas (high
purity rjitrogen gas or argon gas) to flow*through the
enclosyre for a sufficient time. The oxygen con-
centratjon is continuously monitored: If necessary, a
mixing [device (for example a fan inside the enclosure)
may bel used.

When the oxygen contént* decreasing rate and the
oxygen| concentratior,_are sufficiently low (about
100 vpin), stop the.purging procedure and turn off the
extract [valve of the'containment enclosure.

Start the pressure regulating device at the working
relative| pressure (at least 250 Pa or 1 000 Pa for the

aCCeptCnr\a taet r\:&n), whila :t tha SaHRe- t:mn

5.1.5 Validity range

During the test, the following conditions should be
fulfilled:

a) internal temperature variations sholfild be lower
than 3 °C;

b) atmospheric préssure variations should be lower
than 1 000 Pa:

¢) internal/,enclosure relative pressufe variations
should™be lower than 50 Pa.

If these conditions are not entirely satigfied the test
shall be repeated. However, within thgse limits, no
corrections due to these variations are ngcessary.

5.1.6 Evaluation and test report
The test report shall include the following particulars:
a) reference to this part of ISO 10648;
b) the hourly leak rate obtained;

c) the conditions in which the measdyrement was
made, namely,

— the volumes of the installed equipment of the
containment enclosure which wegre taken into
account,

— the equilibrium conditions of the $ystem at the
time of the measurement (internal and exter-
nal temperature, internal prespure, atmos-

pheric nrassura laak ratal
PHREeHCHF tH-eS—Saa

keeping the circulation operating in the measuring
system and then in the containment enclosure.

After the oxygen analyser reading has stabilized,
record the initial oxygen concentration, O,, atmo-
spheric pressure, temperature and relative pressure in
the containment enclosure.

After a time, t, compatible with the hourly leak rate to
be measured (usually 30 min), record the final oxygen
concentration, Oy, atmospheric pressure, tempera-
ture and relative pressure in the containment enclos-
ure.

T

— the duration of the measurement,
— the units used;

d) the results obtained;

e) all operating details not specified in this part of
ISO 10648, and all incidents that may have

influenced the results.

An example of a report of an acceptance test accord-
ing to the oxygen method is given in annex A.
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Normal

admission
circuit

%—‘

Normal
extraction
circuit

Containment
enclosure
under test

l IEubUI |Ilg byblElH

RP
Vi, Voo Vs, Va, Vs
C

High-efficiency (HEPA) filter

Self-sealing coupling
Inert gas cylinder for purging the containment enclosure
Inert gas cylinder for purging the measuring system

Pressure regulator

Valves

Circulating pump

O, Oxygen analyser

|l Fa\ Lol e e
L2 UAYYCTT Lallurdtiurnt Systelil
P, Differential pressure gauge
P, Barometer

T, Ty Thermometers

Figure 1 — Schematic diagram of the measuring system for the oxygen method

© ISO
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5.2 Pressure change method
(see refs. [4] and [5])

5.2.1 Principle

The method consists of measuring the pressure rise
per unit time after isolating the containment enclosure
at a negative pressure.

When the containment enclosure is at a positive
pressure, an equivalent method can be also used.

ISO 10648-2:1994(E)

However, the method is very sensitive to changes in
internal temperature, which can lead to internal
pressure changes. Special care should be taken that
doors and windows of the test room are kept closed
and heating by the sun, lighting or heating equipment
should be avoided.

This method is also sensitive to changes in atmos-
pheric pressure, which can deform the enclosure
walls. It cannot be used to measure very low leak

rates.

The requirements in relation to leak tightness are
specifigd in clause 4.

5.2.2 Apparatus (see figure 2)

5.2.2.1| Thermometer, with an accuracy better than
0,1 °C, [to measure the temperature inside the con-
tainment enclosure.

5.2.2.2 [ Thermometer, with an accuracy of 0,1 °C, to
measure room temperature.

5.2.2.3 | Barometer, with an accuracy of 10 Pa (for
example mercury barometer with vernier).

5.2.2.4 | Differential pressure gauge, with a scale
division| of 10 Pa (for example liquid-filled, inclined-
tube manometer).

The rogm temperature and barometric pressure shall
be meqsured during the test with the thermometer
and barometer set up close to~the containment
enclosyre. The containment enclostre thermometer
shall bg suspended in the middle of the enclosure
before [the final sealing of-the openings. Before
starting| the leak test the/temperature and pressure in
the containment enclosure to be tested and the test
room s$hall be allowed to stabilise. Set up the
containfnent enclosure negative pressure to the
i value (¥ 000 Pa below ambient for the
acceptdnce test, and 250 Pa for operational use
checking).and'then close the extract valve.

5.2.5 Validity range

During the test (duration 1 h) the followi
should be fulfilled:

a) internal enclosure relative pressure

be lower than 30~% of the initial value}

b) internal temperature variations shall &
+ 0,3 °C;

¢) atmgspheric pressure variations sh
than*100 Pa;

d), if possible, temperature variations of {
should be lower than 1 °C.

If these conditions are not entirely satis|
shall be repeated or an alternative metho

NOTE 1 The influence of temperature and
be summarized as: a change of 1 °C in intern
corresponds to a change in internal pressure

5.2.6 Test report (see annexes B, C an(

The test report shall include the tem
pressure measurements at the sp
intervals.

The measured values, the calculated le
the assessment, shall be entered in the
shown in annex B, C or D.

The hourly leak rate, T;, as defined in 3.2,

ng conditions

ariation shall

1

e lower than

hll be lower

he test room

fied, the test
i used.

pressure may
al temperature
of 350 Pa.

i D)

perature and
bcified  time

ak rate, and
est report as

is equal to:

When the pressure and the temperature are stabilised
isolate the containment enclosure by shutting the
valves, and measure the temperature and negative
pressure in the containment enclosure for an hour at
15-minute intervals, together with the ambient
pressure. The first and last readings are used for the
evaluation; the intermediate readings are used to
control the test conditions.

5.2.4 Characteristics of the method

This method is simple to operate and needs only
widely available test equipment. It is widely used.

I‘f:ﬂ X LpnTl__‘IJ
t nT,

where

t s the duration of the test, in minutes;

p, is the absolute pressure (ambient pressure
minus underpressure) at the first reading, in

pascals;

pn Is the absolute pressure at the la
pascals;

st reading, in
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To the extract pump {negative pressure)
or air supply (positive pressure)

© ISO

Needle valve }%—

Containment enclosure
under test

T Thermometer

P, Mercury or|aneroid barometer

P, Precision irlclined manometer or electronic micromanometer

Figyre 2 — Schematic diagram.of the measuring system for the pressure change method

T, is the|temperatureiat the first reading, in
kelvins

T, is the| tempégrature at the last reading, in
kelvins

pressure of 1 000 Pa. This is equivalent to an increase
in pressure of 250 Pa per hour.

It is recommended that the graphical method shown
in annex C shall be used to simplify the evaluatipn.

60 represents the 60 minutes in an hour.

NOTE 2 Conversion of degrees Celsius to kelvins: T (K) =
(6 + 273) (6 in degrees Celsius).

For example, a class2 containment enclosure
satisfies the requirements for leak tightness if the
leak rate Ty < 2,5 x 1073 per hour, at an initial negative

When using the algebraic evaluation method given in
annex B, the differential values shall be in pascals for
Ap and in kelvins for AT.

When using the method given in annex D, the ne-
gative pressure tests shall be entered in the way
shown. If used for positive pressure tests, the ap-
propriate changes must be made.
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5.3 Constant pressure method
(see ref. [6] and [7])

5.3.1 Principle

The leak rate is evaluated by measuring the flow rate
of the extract system needed to maintain the negative
pressure of an isolated containment enclosure at a
constant level. This flow rate, divided by the enclosure
volume, corresponds to the hourly leak rate, at the
specified negative pressure, as defined in 3 2

ISO 10648-2:1994(E)

The installation is set up in normal operational con-
ditions. Once the pressure and the temperature inside
the containment have stabilised, the inlet valve and all
the other apertures are shut, and the extract flow rate
is regulated in order to maintain the negative pressure
at its specified value. This extract flow rate, divided by
the enclosure volume, corresponds to the hourly leak
rate, at the specified negative pressure.

When performing the test at positive pressure a
similar procedure shall be used.

When the containment enclosure is to be used at a
positive| pressure, an equivalent method can also be
used byl measuring the flow rate of the inlet system.

5.3.2 Apparatus (see figure 3)

The us¢ of the normal extract system is recom-
mended when carrying out the test, unless the
introdugtion of the volumetric counter creates any
difficulty. If it does, the installation shall be tested in
accordapce with local regulations.

5.3.2.1 | Volumetric counter (for class 3 containment
enclosufes).

5.3.2.2 |Flow meter (for class 4 containment en-
closureg).

5.3.2.3 | Pressure gauge.

5.3.2.4 | Thermometer.

5.3.2.5 |Regulating valve.

5.3.2.6 |Extract (or inlet) system.

5.3.3 Procedure

The megsurement of the overall extract (or inlet) flow

5.3.4 Characteristics of the method

This method is simple to operate and i
suitable for measuring high leak rates or
large containment enclosures. It is nof
method and it needs acdévice able to n|
low flow rates.

5.3.5 Validity,range

The measurement shall be less than 10
to avoid 4he*effect of atmospheric press
in the test room, or temperature chang
enclosure.

5.3.6 Evaluation and test report

The test report shall include the following
a) reference to this part of ISO 10648;

b) the hourly leak rate obtained;

c) the conditions in which the measu
made, namely,

— the volumes of the installed equig
containment enclosure which we
account,

— the equilibrium conditions of the s
time of the measurement (intern
nal temperature, internal press
pheric pressure, leak rate),

5 particularly
eak rates on

a sensitive
heasure very

minutes long
ure changes
e inside the

particulars:

rement was

ment of the
re taken into

ystem at the
Al and exter-
ure, atmos-

— the duration of the measurement

rate of arTs—caredout—=atthe—actuatpressure—and
temperature values used in normal operation of the
containment enclosure. If these pressure and tem-
perature values vary between two limits, the test shall
be performed with the set of values leading to the
highest leak rate.

During the measurement, the minimum value of the
pressure difference between the enclosure and the
atmosphere is fixed arbitrarily at 250 Pa for checking
during operational use, or 1 000 Pa for the acceptance
test (see clause 4).

— the units used;

d) the results obtained;

e) all operating details not specified in
ISO 10648, and all incidents that

influenced the results.

An example of a report of an acceptance

this part of
may have

test accord-

ing to the constant pressure is given in annex E.
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Inlet filter

<—— Inlet

mier vaive (Shiut)
Containment @
enclosure
under test
Extract filter
Extract valve
Extract
T F
R
T Thermometer
P Pressure gauge
F Volumetri€counter (class 3) or flow meter (class 4)
R Redufating valve
Figure 3 —Schematic diagram of the measuring system for the constant pressure method
(containment enclosure kept at a negative pressure)
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Annex A

(informative)

Example of a report of a containment enclosure acceptance test according
to the oxygen method (5.1)

L | D ..
1 nei

APPICANE: e
Test IoCRtION: ...

T ...........

Time, min.

02¢= 180vpm

Equipment identification:..........c.ccooovivieeiiiiiiiece 130
TeSt datle: . i

2 Equipment tested 100

ENClOSUIE tYPE: oo
Material..........ooooeei
ManUfaGtUrer: ..o
USBr o e
Registration NUMbDET: ........oociiiiiiiieeiec e
Serial NIMBET: ..o
Date of manufacture: ........cccccceeiiiiiiiiii,
o Tor:) (1] 1 HEUUT R
Date of Entry into service: ..........cocvvveeeccncc  B52
Enclosufe volume: 1,4 m3

Installed equipment volume: 0,03 m3

Total tdst volume including attached ‘volumes (for
examplg filters, ducts, etc.): 1,405 m3

Enclosufe equipment during test;
a) installed equipment: ......... 0T 0
b) connpcted equipment:... o

50

10 02 = 100vpm

0 100 200
Oxygen concentration, vpm

4 Results

Initial oxygen concentration: Oy = 100 jpm

Final oxygen concentration: Oy = 180 ypm

Leak rate per hour in air:

3 Operating conditions

Internal containment enclosure temperature:
initial: 20,7 %€ final: 20,8 °C
Ambient temperature:
initial- 2O0=Q °C final- 20 Q o O')f _O’)i
initial: 26;8=°C HRal—20-8-°C =800 X —2—2
Atmospheric pressure: 1x 10
initial: 101 000 Pa final: 101 000 Pa — 300 x 180 - 100
Negative pressure in the enclosure:  p = 1000 Pa 120 x 10°

Control duration: ¢ =120 min =2,0x 10 K

5 Assessment

The leak tightness of the containment enclosure does/dees—ret comply with the rate of leakage of a class 1
containment enclosure, in accordance with ISO 10648-2.

Date Signature and stamp of testing house
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Annex B
(informative)

Example of a report of a containment enclosure acceptance test, according
to the pressure change method (5.2) — Algebraic evaluation method

1 References
Containment|enclosure NO: ..........uveeiieeeiiieeeeeeeeeeeee Test operator:..........oeveeeeeeeeneeeiee N
Type deSigNatioN: .....ccviiiieiiie e Equipment used:........cccooiviiipmen Mo b
MaANUTACTUTEL: <. LOoCatioN . eeeieiceceeee e
Temperature Atmospheric Negati Absolut
Date Time P u pressure gative.pressure solute pressure
K Pa Pa Pa
10h 00 T, =293,0 101 000 1000 p1 = 100{000
11 h00 T,=292,9 101 020 950 pn = 100|070
Duration of test TJemperature Pressure
t = 60 min difference difference
AT =-0,1 Ap = +[70
2 Results
=80 ﬂ1J
t 21!
_60 100 070 x 293,0
60 100 000 x 292,9
=1,04 x 103 h?

3 Assessment

The leak tightness of the containment enclosure does/dees—ret comply with the rate of leakage of a class 2
containment enclosure, in accordance with ISO 10648-2.

10

Date

Signature and stamp of testing house
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Annex C
(informative)

Example of a report of a containment enclosure acceptance test, according
to the pressure change method (5.2) —
Nomogram for graphical determination

300 z z

™
N

N
N

N
™

Ap, Pa
y
\
n

l-
N
\

N
N
N

N
l-
N

200 ~ = ~

N
N
N

N

N*

>
3
"
o
w
N o
N

0.1 0 -0.1 -0.2 -0.3

N
N
\
N
\

N
N
N
N
N

)
\
N
™
\

N
N
™

100 E Z 2 = = = Z

N
i-
N

70 ¥& 7

N
i-

l..
N

|||||||
s .

0 0,05 0,10 0,15 0,20 0,25 0,30
Hourly Lleak rate, h™' x 1072

EXAMPLE

P, = 100 000'Pa; P, = 100 070 Pa, Ap = + 70 Pa

T,=2930K T, =2929K: AT=-01K

t = 60 min
T = 1,04 x 108 h™!

Assessment

The leak tightness of the containment enclosure does/dees—et comply with the rate of leakage of a class 2
containment enclosure, in accordance with ISO 10648-2.

Date Signature and stamp of testing house
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ISO 10648-2:1994(E) o I1SO

Annex D
(informative)

Example of a report of a containment enclosure acceptance test, according
to the pressure change method (5.2) — Method taking into account
corrections due to variations in temperature and atmospheric pressure

1 Refere

Test certifica]e N O e

Date of test:.

Containment fenclosure references: ...........cccccocoeeen... Manufacturer:...........occcooovveeoveeee et
2 Record|chart
Initial Final .
reading 1 | reading 2 Change Eguivalént pressure change [Pa)
Temperature of containment enclosure (°C) 20,0 19,9 Fall 01°C | 34
Rise S
Atmospheric pfessure (Pa) 101 000 101020 | +ett _20 A
Rise 2Q Pa
Time 10 h 00 11h00 60 min
Containment efpclosure negative pressure (Pa) 1000,0 950
Room temperafture (°C) (for record only) 20,0 19,9
A Correction of the final pressure in the containment enclosureidue to variations in containment enclosure temperaturg
and atmospheric pressure
Contginment enclosure Correction (Pa) for Atmospheric pressure Corrected containment
pressure = containment enclosure change (Pa) enclosure pressure (Pa)
firfal reading 2 (Pa) temperature change
+ I Rise I ] + I Fall I I
| 950 l | 896 |
- Far 3 ] - Rise [ 20 |
B Correction of pressure difference in containment enclosure
Contginment enclosure Corrected containment enclosure Corrected containment
pressure = pressure as found at "A" (Pa) enclosure pressure
initial reading 1 (Pa) difference (Pa)
| 1000 |} - [ 896 | = | 104 |
C Containment/enclosure leak rate obtained at "B" divided by the initial absolute pressure 104
100 000
D Hourly Teak rate i 1,04 x 1073 l

Reading obtained at "C" 1,04 x 103 h™! ]

Time, in hours

Test operator:

3 Assessment

The leak tightness of the containment enclosure does/dees—ret comply with the rate of leakage of a class 2
containment enclosure, in accordance with ISO 10648-2.

Date Signature and stamp of testing house
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