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Foreword

ISO (the IrI\ternationaI Organization for Standardization) is a worldwide

federation g
preparing |
technical cq
a technical
on that co
governmen
orates clos§

f national standards bodies (ISO member bodies). The work of
hternational Standards is normally carried out through 1SO
mmittees. Each member body interested in a subject for which
committee has been established has the right to be represented
mmittee. International organizations, governmental and non-
al, in liaison with ISO, also take part in the work. ISO collab-
ly with the International Electrotechnical Commission (IEC) on

all matters ¢f electrotechnical standardization.

Draft Interr]

ational Standards adopted by the technical committees are

circulated t¢ the member bodies for voting. Publication as an International

Standard rg
a vote.

Internationd
ISO/TC 85,

ISO 11933
Componen

Part 1
and u

Part 2
for ma

double
drums

Part 4

press
Part 5

Annexes A

Part 3

quires approval by at least 75 % of the member bodies casting

| Standard ISO 11933-3 was prepared by Technical Committee
Nuclear energy, Subcommittee SC 2, Radiation protection.

consists of the following parts, under _the general title
s for containment enclosures :

' Glove/bag ports, bungs for glove/bag-ports, enclosure rings
hterchangeable units

' Gloves, welded bags, gaiters,_for remote-handling tongs and
nipulators

Transfer systems such—as plain doors, airlock chambers,
b doors for leaktight-transfer, leaktight connections for waste

' Ventilation and/air cleaning systems, such as filters, traps,
ire regulators, safety and control devices

- Penetration for electrical and fluid circuits

and B of this part of ISO 11933 are for information only.
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A great number of components or systems used for achievi
transfer functions in containment enclosures are presently-off
market. These equipment or systems

may have different geometrical dimensions;
may differ by their design criteria;

may require holes of different diameters to be installed on
ment enclosure wall;

may be attached to the wall by different methods;

may use different moufting techniques for their co
leaktightness.

ng leaktight
pred on the

the contain-

rresponding

These components or systems are generally not mutually conppatible, but
nevertheless often have the same performance level; therefor
possible to select only one system or component as the |
Standard.

As a consgquence, the aim of this part of ISO 11933 is to pres
principles_of design and operation, and to fully describe the mq
systems or components in use in order to:

avoid new parallel systems or components based ¢

P it was not
nternational

ent general
st common

n identical

principles and differing only in details or geometric dimensions;

make possible interchangeability between existing devices;

demonstrate consistency among the various parts of the same system

such as the basic elements (described in ISO 11
associated leaktight components (described in 1SO 1199
transfer systems (described in this part of ISO 11933).

p33-1), the
3-2) or the
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Components for containment enclosures —

Part

Trangfer systems such as plain doors, airlock chambers, double

trans

1 Sco

This part
mounted

These tra
or of con

The syst
— plair
— airlo

— doulj

— leaktight connections for waste drums.

Some of
addition {
rings, we

Large siZ
of ISO 11

2 Norr

er systems, leaktight connections for waste drums

DE

of 1ISO 11933 specifies the designations and characteristics of<the various transfer systems wj
on containment enclosures either used alone or placed behind & shielding wall.

insfer systems may also be used directly on shielding walls made of metal (carbon steel or stal
Crete.

bms covered by this part of ISO 11933 are
doors,
Ck chambers,

le door transfer systems,

these systems, such as(plain doors, airlock chambers or double door transfer systems can
0 components defined(in ISO 11933-1 or ISO 11933-2 (glove/bag ports, bungs for glove/bag pa
ded bags, etc.).

e doors and aiflock chambers, used for personnel or large equipment, are not within the scope
933.

native references

door

hich can be

nless steel)

be used in
rts, support

of this part

The following standards contain provisions which, through reference in this text, constitute provisions of this part of
ISO 11933. 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 11933 are encouraged to investigate the possibility of applying the
most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

ISO 7212:1986, Enclosures for protection against ionizing radiation — Lead shielding units for 50 mm and 100 mm
thick walls.

ISO 9404-1:1991, Enclosures for protection against ionizing radiation — Lead shielding units for 150 mm, 200 mm
and 250 mm thick walls — Part 1: Chevron units of 150 mm and 200 mm thickness.

ISO 10648-1:1997, Containment enclosures — Part 1: Design principles.
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ISO 10648-2:1994, Containment enclosures — Part 2: Classification according to tightness and associated
checking methods.

ISO 11933-1:1997, Components for containment enclosures — Part 1: Glove/bag ports, bungs for glove/bag ports,
enclosure rings and interchangeable units.

ISO 11933-2:1997, Components for containment enclosures — Part 2: Gloves, welded bags, gaiters for remote-
handling tongs and for manipulators.

3 Definitions

For the pur;l:oses of this part of ISO 11933, the following definitions apply.

3.1

plain door
a device us
leaktight an

3.2
airlock charj
an isolated
equipment
of the enclg
Two types ¢

3.2.1
leaktight air
this kind of
and/or to ay

3.2.2
shielded air
this kind of

3.3

double doo
a system w
the transfer

the containgr (for further details sée)clause 7)

3.4
leaktight co
a transfer
materials bg

NOTE In

ed to close an opening in a containment enclosure or in an airlock chamber. The plain door
d/or shielded

nber

volume used to introduce equipment or materials into a containment enclosure or to tran
br materials from a containment enclosure to another without breaking the leaktightness or the
sure. It constitutes a barrier against spread of contamination and/or introduction of external air
f airlock chambers are considered below

ock chamber

oid the spread of contamination during transfer ofimaterials or equipments

ock chamber
hirlock chamber comprises shielded walls and doors, for use with shielded containment enclosy

transfer system
nich allows the connection of @ container to an enclosure in such a way that during the transfer
minimum contamination‘may occur on the external parts of the door of the enclosure and on th

hnection for waste drums
Bystem, based on the principle of the double door transfer system, used to transfer cont
ptween g containment enclosure and a waste drum

thissystem, the containment enclosure and the waste drum may or may not be shielded.

5 may be

sfer such
shielding
pollution.

pirlock chamber is used to maintain or protect the purity of the atmosphere of the containment ¢nclosure

res

and after
e door of

aminated

4 Designation

The designation of the transfer systems for containment enclosures consists of its name written in full, reference to

this part of |

SO 11933 and the reference number as explained in 4.1.

4.1 Explanation of the reference number

The reference number consists of a four digit number fixed by the Series Allocation shown in table 1. These series
allocations are in accordance with other series allocations given in 1SO 11933-1 and ISO 11933-2. This may be
followed by one or several alphanumerical marks characterizing the mounting procedure and/or the material of
construction. (See also tables 2 through 13.)
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4.1.1 Series allocation

Series allocations corresponding to the component described in this part of ISO 11933 are given in table 1. The
differentiation between the various types of components in the same family is explained in clauses 5, 6, 7 and 8.

Table 1 — Series allocation

Transfer system Series Clause

Plain doors

— circular doors 1400 - 1419 5

— rectangular doors 1420 - 1439 5
Airlock ghambers

— infroduction airlock chamber, with circular cross-section?) 1500 - 1519 6

— infroduction airlock chambers, with rectangular cross-section?) 1520 - 1539 6

— ernclosure linking or introduction airlock chambers, with circular cross-section?) 15404559 6

— ernclosure linking or introduction airlock chambers, with rectangular cross-section?) 1560+ 1579 6
Double gloor transfer systems

— type 13 1600 - 1619 7172

— type23 1620 - 1639 7173
Leaktight connections for waste drums

— type 13 1650 - 1659 8/8.3

— type23 1660 - 1669 8/84

1) Sim;l)le introduction airlock chambers (with opening at one end).
2) Airlock chambers for linking an enclosure to another or for introdGction (stiff simple or T shape).
3) For glefinition, see clauses 7 and 8.

4.1.2 Alphabetical codes corresponding to the mounting procedures

The equipment can be mounted on the containment enclosure wall by different techniques.
The lettef codes for the mounting procedure are the following:

— B fof bonded types,

— W fgr welded types,

— T for threaded types:

4.1.3 Alphabeticalcodes corresponding to the construction materials

The equipmentcan be manufactured using different materials.

The lettel-codes-forthe-materiatused-are-the-fottowing:
— M for polymethyl methacrylate (PMMA),

— V for polyvinyl chloride (PVC),

— X for stainless steel,

— O for carbon steel,

— Aforlight alloy,

— C for polycarbonate (PC),

— E for polyethylene (PE),
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P for polypropylene (PP),
S for glass,

Z for other materials.
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In this part of ISO 11933, widely used materials will be designated by their standard abbreviations as listed above.

4.2 Desig

4.2.1 Plain

nation — Examples and explanation

doors.

Designatior

In the case
the last dig
These digit
the explang

This (these
glove/bag p
also be call

The correlation between the reference numbers of circular plain doors<and the useful diameters of glove

receiving th

example: 1ISO Plain door 1401 V m.

of circular components, the last digit(s) of the reference numbers of the plain door is (are) the
t(s) of the reference numbers of the airlock chambers on which this door is intended to be

5 correspond to the useful diameter of the two systems: plain door and airlock-chambers, acg
tions given in clauses 5 and 6.

last digit(s) of the reference number may also correspond to the useful diameter of the ¢

ort receiving the corresponding circular plain door, as defined in 1ISQ.11933-1. Such circular d
bd bungs, in accordance with 1ISO 11933-1.

e plain doors is defined in the table 2.

same as
mounted.
ording to

quivalent
bors may

bag port

Table 2 + Correlation between the reference numbers of plain‘doors and the useful diameters of ports
receiving plaintdoors
Dimensions inf millimetres

Useful dianmeter of ports receiving 156 180 186 200 249 254 1) 330 340 400

the plain dgors, U

Reference humber of plain door 1400 1401 1402 1403 1404 1405 1406 1407 1408

1) 254 mm=10in.
In the case|of rectangular components, the last digit of the reference number is correlated to the cross-gection of
the plain ddor (see clause 4)~There is not necessarily a correlation between the last digits of reference nymbers of

rectangular
The alphab

The first co

plain doors andrectangular airlock-chambers of the same cross-section.
btical code-indicates the following information.

le letter-indicates the material of manufacture; in accordance with the explanations given in 4.1.

w

The secon
g fora

m for a

4.2.2 Airlo

codeletterindicatestheway gflocking-the doox:
door locked with an inflatable seal,

door locked with mechanical compression of the seal.

ck chambers

Designation example: ISO Airlock chambers 1522 W X s.

In the case of circular components, as explained in 4.2.1, the last digits of the reference numbers of the airlock
chambers are the same as the reference numbers of the plain doors which are intended to be mounted on them

(see also 4.

2.1 and clause 5).
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The last digit(s) correspond(s) to the useful diameter of the two related transfer components: airlock chamber and

plain doo

r, according to table 3.

Table 3 — Correlation between the reference numbers of plain doors/airlock chambers and the useful

diameters of related transfer systems

Dimensions in millimetres

Useful diameter 156 180 186 200 249 254 330 340 400 350
of transfer
system, U
Reference 1400 1401 1402 1403 1404 1405 1406 1407 1408 1413
number pfplain
door
Referenge 1500 1501 1502 1503 1504 1505 1506 1507 1508 1513
number pf airlock or or or or or or or or or or
chambe 1540 1541 1542 1543 1544 1545 1546 1547 1548 1553
In the cdse of rectangular components, the last digit(s) of the reference number is _(ate) correlated t¢ the cross-
section df the airlock chamber (see clause 5). There is not necessarily a correlation between the last figits of the
referencg¢ numbers of rectangular airlock chambers and rectangular plain doors of the same cross-sectign.
The alphpbetical code indicates the following information.
The first ode letter indicates the mounting procedure on the containmeftwall, in accordance with 4.1.2.
The next|code letter indicates the material of manufacture, in accordance with explanations given in 4.1.3.
The last ¢ode letter indicates the type of use:

— sfor
— afon

— v for

423 D

Designat|
The last
— eithq

— orth

a simple airlock chamber,
a ventilated airlock chamber,

a vacuum airlock chamber.

puble door transfer systems

on example: ISO Double dooy transfer system 1602 X t.
Jigit of the reference nUmber indicates:
r the reference number of the associated shielding aperture brick (see ISO 7212),

e reference nUmber of the associated enclosure ring (see ISO 11933-1),

— or an arbitrary.chosen number, in other cases.

The alph

bbetical code indicates the following information.

The first

The last code letter indicates the mode of locking or unlocking the double door transfer system:

— mfo

— tfor

r manual locking,

remote locking.

4.2.4 Leaktight connections for waste drums

Designat

ion example: ISO Leaktight connection for waste drums 1651 X O.

The last digit of the reference number corresponds to a useful diameter of the drum.

P latt HPA H + +lo + W | £ £ + + pu | sblatlo alafiaits H + 4.4
CUUT TTLUCTT TTIUICAtlTO UIT TTTALlTTIal UT TTTIarnuractiurc imr aviurtuarivcc Will't Ui UTTITTIiauTrioS UIVCII nmr=.1L.o.
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The alphabetical code indicates the following information.

The first code letter indicates the material of manufacturing of the double door transfer system used in accordance
with the definitions given in 4.1.3.

The second code letter indicates the material of manufacturing the drum in accordance with the definitions given
in4.1.3.

5 Plain doors

5.1 Gene€ral

5.1.1 Appl|cation

Equipment and/or material are transferred into or out of containment enclosures during normalor special operations
through spqcial apertures closed by plain doors (see figure 1).

Plain doors|can also be mounted on airlock chambers (see clause 6).

The type of|door and the way of mounting shall be chosen in accordance with

— the leaktightness requirements of the containment enclosure or thé airlock chamber on which the¢ door is
intenddgd to be mounted (see requirements in ISO 10648-2),

— the dinmensions of the object to be transferred.

Figure 1 — Door for containment enclosures

5.1.2 Precautions for opening the doors

Plain doors are only allowed to be used for the transfer of non-contaminated equipment. Other type of systems
(welded bags, double door transfer systems, etc.) should be used for contaminated objects.

The ventilation system of the containment enclosure shall be designed with respect to the size of the door. When
the door is open, the direction and velocity of the air flow shall be inward to ensure no spread of possible
contamination present in the enclosure or in the airlock chamber.
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In designing plain doors, the following criteria shall be taken into account:

simple and quick operation,
size in accordance with the equipment to be introduced or removed,
position providing ease of access to the equipment,

profile and surface minimizing deposit of contamination and allowing ease of decontamination.

In the case of two motorized plain doors mounted on the inlet and outlet parts (that connected with the enclosure) of
an airlock chamber, the two doors should be interlocked to prevent them from opening simultaneously [see
figure 3 b)].

5.1.3 Choice of the leaktight system (way of locking)

5.1.3.1 Poors with an inflatable seal [see figure 2 a)]
These dqors are generally made of PVC or metal (light alloy or stainless steel).
The seallmay be inflated by pneumatic or hydraulic means, according to the safety\requirements.

They negd an external permanent source of pressure supply.

5.1.3.2 Poors with a mechanical compression of the seal [see figure 2 b)]

These dgors are generally made of metal (stainless steel or lightalloy). They are usually associated with metal or

partially metal leaktight enclosures.

This kind| of door presents the advantage of being simple-and cheap.
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Key

1 Groove
2 Door with
3 Deflated §

Unlocked do|

inflatable seal
eal

Key

1 Stop
2 Jack
3 Locking

5.2 Desc

5.2.1 Shay

Plain doors

iption

e

~N o oA

Leaktight wall
Weld

Padded door-frame

Inflated seal

a) Inflatable seal

Locked door

Case 1: Seals allowing mounting by

bounding in a rectangularcasing

L

D NN
—17

"Il- -'.’//"

b) ) Mechanical compression of the seal

may.be square, circular or rectangular.

Figure-2 — Examples of ways of locking the doors

e

The choice is made according to the objects to be transferred and to the design of the enclosure wall.

5.2.2 Assembly

Plain doors are generally mounted either on the lateral faces or on the back face of the enclosure wall [see
figure 3 a)]. They are also used as closing elements for airlock chambers [see figure 3 b)].

Opening of doors can be provided in different ways:

— hinged doors [see figure 3 a)],

— sliding doors [see figure 3 b)],
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Dimensions in millimetres

«
£ ¢°

540
LJ €

S & o o o

150 340 250
1000
Key
1 Rectarjgular door 3 Door directly mounted on the face of the enclosure
2 Glove [ bag port 4 Door used as’the closing element of an interlock-chamber
a) Directly on the enclosure wall b)) Directly or as closing element of an airlock chamber

Figure 3 — Different ways of mounting the doors

In the cage of non-shielded containment*enclosures, the doors may be mounted either on the transparegnt or on the
non-trangparent faces.

In the c@se of shielded containment enclosures, it is recommended to mount the doors on meta] parts fully
integratefl to the enclosure’structure.

The additional shielding material for gamma or neutron radiations may be either included as part of [the door or
added tolit (see 1SO\10648-1).

5.2.3 Maptefials

Plain doors may be made of metal (carbon steel, stainless steel, light alloy) or of plastic material (PVC, PMMA, PC).
Generally, they are made of the same material as the enclosure wall on which they are intended to be mounted.
The choice of plain door material also depends on

— the products handled in the enclosure,
— the toxicity of the atmosphere,

— the required leaktightness,

— the need to provide shielding or not,

— the ease of decontamination.
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5.2.4 Seals

Plain doors are made leaktight by using elastomer seals.

©1SO

Shape, size and nature of the seal are selected in accordance with the internal atmosphere of the enclosure and to
the required leaktightness (see ISO 10648-2).

5.2.5 Dimensions

The standard dimensions of ISO plain doors are indicated in the following tables and figures:

— table 4and figwc Afor-circutarcdoors;
— table 5|and figure 5 for rectangular doors.
Some of these doors may be identical to bungs for glove/bag ports and may have the same useful diameters; in
such cases| their reference number could also be the same as defined in ISO 11933-1, according to theil mode of
locking and|their design (see ISO 11933-1).
Other doord may be specially fabricated with respect to the general principles given in-this part of ISO 11933.
Table 4 — Standard dimensions of circular plain doors
Dimensions inf millimetres
References 1) Useful diameter
1400 mt 156
1401 mt 180
1402 mt 186
1403 mt 200
1404 mt 249
1405 mt 254
1406 mt 330
1407 mt 340
1408 mt 400
1412 mt?2) 300
1413 mt?2) 350
1) Accord|ng to the rules given in clause 4; m and t are alphabetical indexes corresponding respectively to:
— the material of construction(m= P, V, M, X, O or A),

2)

the way

For the|

of locking of the'plain door (t = g or m).

5e special plaifrdoors, there is no correspondence with bungs for glove/bag ports.

10
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Dimensions in millimetres

U

1000

250

Q)

-

) Example of a door opened with a hinge

Key
1 Circular door
2 Transfer port

b) Example of a door locked by a clamp plate sys

Figure 4 — Standard dimensions of circular plain doors

Table 5 — Standard dimensions of rectangular or square plain doors

Dimension

b in millimetres

References 1

Useful cross-section

HxW?2)
14201t 140 x 140
1421'mt 200 x 200
1422 mt 230 x 230
1423 mt 230 x 300
1424 mt 270 x 190
1425 mt 330 x 240
1426 mt 300 x 500
1427 TITL oOU X 50U
1428 mt 360 x 420
1429 mt 360 x 420
1430 mt 500 x 300
1431 mt 540 x 340

1)

2)

According to the rules given in clause 4; m and t are alphabetical indexes corresponding respectively to:

the material of construction (m =P, V, M, X, O or A),

the way of locking the plain doors (t = g or m).

See figure 5.
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Dimensions in millimetres

—

1 /

2 —
U7
150 340 250
1000
Key
1 Rectangular door
2 Transfer port
a) [Example of a door opened with a hinge b) Examplée of a door opened by sliding up and dowr

Figure 5 — Standard dimensions of fe€tangular or square plain doors

5.2.6 Examples

Examples df typical plain doors are described‘in annex A.

6 Airlock chambers (seefigure 6)

6.1 General

An airlock ¢hamber-is”used to introduce (see note 1 below) an object into a containment enclosure or td transfer
such an object from one containment enclosure to another without breaking the leaktightness or the shieldjng of the
enclosure. It iS-a'barrier against spread of contamination, and/or the entering of air in order to maintain the purity of
the internal ‘atmosptrere:

The type of airlock chamber shall be chosen in accordance with the leaktightness class of the containment
enclosures (see ISO 10648-2).

Airlock chambers perform the following functions.

The introduction of an object into the containment enclosure. In this case, the airlock chamber is designated as an
introduction airlock chamber.

The transfer of any object from one containment enclosure to another. In this case, the airlock chamber is
designated as a transfer airlock chamber or linking airlock chamber (see note 2 below).

12
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NOTE 1 In normal use, an airlock chamber should not be allowed to be used for extracting any contaminated objects out of a
containment enclosure. For these operations, welded bags or containers mounted on double door transfer systems must be
used.

NOTE 2 Some airlock chambers may simultaneously provide transfer and introduction functions. In this case, they are
designated as transfer and/or introduction airlock chambers. Figures 6a and 6b show these different functions.

a) Introduction airlock chamber b) Transfer airlock chamber

Figure 6 — General view of anzairlock chamber

6.2 Vatious types of airlock chambers

Only rigig¢l airlock chambers are considered in this-part of ISO 11933. It does not cover supple airlock chambers
corresponding to welded bags which are described in ISO 11933-2.

6.2.1 Classification according to the ventilation mode

There ar¢ three types of airlock chambers (see figure 7), classified according to their level of protection|against the
spread of contamination or the introduction of external air pollution. All types may be shielded or not.

6.2.1.1 Bimple airlock echambers [see figure 7 a)]

Simple aJrlock chambers provide an intermediate buffer volume between the enclosure and the external volume (or
between [two enclesures).

6.2.1.2 Wentilated or flushed airlock chambers  [see figure 7 b)]

Ventilated or flushed airlock chambers, equipped with HEPA filters (High Efficiency Particulate Air Filterl)), in order
to prevent any spread of contamination, are intended to be ventilated during their use according to the following
recommendations:

— when the external door is opened, no air circulation is needed through the external HEPA filter and the airlock
chamber;

1) HEPA filter (high efficiency particulate air filter): a fibrous filter used for collecting aerosol particles from a flow stream. A
HEPA filter collects at least 99,97 % of aerosol particles of 0,3 um diameter and is designated to collect greater fractions of
aerosol particles with diameter either larger or smaller than approximately 0,3 pum.

13


https://standardsiso.com/api/?name=aaf57f731133164681290d4a87afbb6b

ISO 11933-3:1998(E) ©1S0

— when the internal door is opened, air is introduced through the external HEPA filter and flushed to the internal
volume of the containment enclosure.

6.2.1.3 Vacuum airlock chambers [see figure 7 c)]

These types of airlock chambers are mainly used with enclosures containing an inert and/or controlled atmosphere
(nitrogen, argon, helium, etc.). Vacuum airlock chambers are used to introduce products or materials into the
containment enclosure without modifying its internal atmosphere.

To operate the airlock chamber, an appropriate primary vacuum is established in the chamber before any transfer
into the containment enclosure is attempted. When the vacuum is established, the airlock chamber is filled with the

same inert prcontrottec-atmosphere-thatisusedcHnthecontainmentenctosure:
Introduction Transfer between Introduction or transfer
2 enclosures between 2 enclosures

! ] . 5
i ] Lt L

a) Simple type

T T S
_ _ | L

b) Ventilated type

Ty ALY BT
J ] L| L

c) Vacuum type

Figure 7 — Various types of airlock chambers

6.2.2 Classification according to the geometrical shape

In principle there are 4 kinds of airlock chambers (see figure 8):
a) Straight airlock chambers

b) T-shape airlock chambers

¢) Cross airlock chambers

d) Angle airlock chambers

14
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L1 i |y
o B s OO o O o

Straight airlock chamber for transfer between operating Straight airlock chamber for transfer between two containment
room and containment enclosure enclosures

a) Examples of straight airlock chambers

—

|
LI_IJLI_IJ‘LI_I.ILI_IJ

[T

ﬁznztlzgzr

T-shaped|airlock chamber for transfer between operating T-shaped airlock chamber for transfer between opgrating
room and|containment enclosure or between two room and containment enclosure
containment enclosures

b) Examples of T-shaped airlock chambers

——

==

=

Cross airlock chamber for transfer between operating room Angle airlock chamber for transfer between operating

and containment enclosure or between two containment room and containment enclosure or between two containment
enclosures enclosures
c) Example of a cross airlock chamber d) Example of an angle airlock chamber

Figure 8 — Different profiles of airlock chambers
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6.3 Precautions to be taken during use of an airlock chamber

Airlock chambers are generally used to introduce non-contaminated objects into the containment enclosure. They
shall be kept clean, and their volume shall be chosen in accordance with the dimensions of the equipment to be
transferred. They shall not be used as a storage device. The opposite doors shall never be opened simultaneously.

6.4 Ventilation of airlock chambers

Ventilation of airlock chambers shall be carefully studied since this device shall allow transfer, without breaking the
containment, from one enclosure to another or from operating room to containment enclosure.

According
respected.
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without
opened
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For vag
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The airlock
containmen
with respeg
airlock charj

The air ou

enclosure.
order to eng

6.5 Desc

6.5.1 Shay

The cross-9
the objects

6.5.2 Asse

Airlock cha
the wall [se

o0 the previous classification of airlock chamber types, the following recommendations<s

ple airlock chambers [see figure 7 a)]: no additional ventilation system is needed.

ntilated airlock chambers  [see figure 7 b)]: ventilation is provided through, &filtered air inlg

an isolating valve. When the door between the airlock chamber and the _containment eng
, the chamber volume is flushed by the air introduced through the HEPAfilter and discharge
tainment enclosure.

uum airlock chambers [see figure 7 c)]: the air inlet and outlet shall be provided with an isola
HEPA filter. Operations are carried out in accordance with the reeommendations given in claus

chamber ventilation system design shall ensure that thereSwill be no spread of contamina
t enclosure to external atmosphere: during operation the aiflock chamber shall be at a negative
t to the work area and the containment enclosure shall*be at a negative pressure with respg
nber. This ensures a flow of air from areas of lowest:Contamination to areas of highest contamin

hould be

bt with or
losure is
i through

ing valve
£ 6.2.1.

tion from
pressure
bct to the
ation.

let system shall be connected to the extraction side of the ventilation system of the comtainment

I'he air flow rate is defined in accordance with the cross-section of the doors of the airlock ch
ure an appropriate air velocity at the opehings, to prevent the spread of contamination.

fiption

e

ection of airlock chambers may be square, rectangular or circular. The shape is selected acg
fo be transferred and to the design of the enclosure.

mbly (see figure 9)

mbers-are generally fastened to the lateral faces of enclosures. They are usually welded or b
b figures 9 ¢) and 9 a)]. Some models are screwed on a flange [see figure 9 b)] or mounted on

of the cont

amber in

ording to

onded to
bag ports

hinment enclosure, using screws and an additional bellows which allows disconnection of th

e airlock

chamber from the containment enclosure without spread of contamination [see figure 9 d)]. For this last category of
airlock chambers, the mounting parts are grooved like glove / bag ports and the plastic bellows is fixed on both
sides.

When an airlock chamber is removed, or two containment enclosures are disconnected, the ports should be closed

according to the welded bag transfer method. For better stiffness of the assembly, it is recommended that the
airlock chambers be mounted on rigid parts of the containment enclosure.
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a) Bonded on a plastic wall b) Threaded on.a metal or plastic wall

L1501 Ry N | | |y 1

N\

c) Welded onla-metal wall d) Screwed and leaktightened with an additional [pbellows

Figure 9 — Various ways of assembling airlock chambers
6.5.3 Mapterial

Airlock chambérs may be made of metal (stainless steel or light alloys) or of plastic material (PVC, RMMA, PC).
They are|generally made of the same materials as the enclosure wall.

The choice depends on the nature of product manipulated, the toxicity of the atmosphere in the enclosure and of the
leaktightness required. It also depends on whether or not the airlock chamber has to be shielded.

6.5.4 Doors for airlock chambers

Circular doors for airlock chambers may be either a bung for glove/bag port as described in 1SO 11933-1 or a
leaktightly mounted door designed in accordance with recommendations of clause 5 (especially when a vacuum
airlock chamber is needed).

Square or rectangular doors for airlock chambers are identical to the doors described in clause 5. The same
mounting recommendations should also be applied.
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6.5.5 Dimensions

The standard dimensions of ISO airlock chambers are indicated in the tables 6 to 9, classified according to their
function. Any other airlock chamber may be fabricated in accordance with the principles given in this part of
ISO 11933.

6.5.5.1 Introduction airlock chamber (opening at one end) (see figure 10)
Cross-section of introduction airlock chambers may be square, rectangular or circular.

The standard dimensions of each category of ISO airlock chambers are indicated in the following tables (table 6 for
circular airlock chambers and table 7 for square or rectangular airlock chambers).

Tahle 6 — Standard dimensions of introduction airlock chambers with circular cross-section

Dimensions inf millimetres

References 1) Useful diameter, U Useful lehgth, L2
1500 m n f 156 ~—
1501 mn f 180 300
1502 mn f 186 370
1503 mn f 200 370
1504 mn f 249 —
1505 mn f 254 350
1506 m n f 330 —
1507 mn f 340 450
1508 m n f 400 —

1510 mnf3 100 300

1511 mnf3) 250 370

1512mnf3) 300 450

1513 mnf3) 350 450

1) Accord|ng to the rules given in clause 4; m, n and.f are alphabetical indexes corresponding respectively to:
— the way of mounting the airlock chamber (m = B;W or T),

— the material of construction of the airlock chamber (n =M, V, X, A, O or P),

— the fungtion of the airlock chamber (f = s,"a.of v).

2) Other I¢ngths can be provided on special request.

3) For thepe airlock chambers, therenis no correspondence with plain doors for glove/bag ports.

a) Rectangular airlock chamber b) Circular airlock chamber

Figure 10 — Dimensions of introduction airlock chambers
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Table 7 — Standard dimensions of introduction airlock chambers with square or rectangular cross-section

Dimensions in millimetres

References 1) Useful cross-section Useful length, L2
Wx H
1520 mn f 190 x 200 370
1521 mnf 190 x 270 370
1522 mn f 240 x 260 370
1523 mnf 240 x 330 370
1524 mn f 250 x 350 460
1525 mnf 300 x 300 450
1526 mn f 350 x 350 500

1) Acc
— the

— thef
2) Othg

rding to the rules given in clause 4; m, n and f are alphabetical indexes corresponding respectively to:
ay of mounting the airlock chamber (m =B, W or T),

— the fnaterial of construction of the airlock chamber (n =M, V, X, A, O or P),

Linction of the airlock chamber (f = s, a or v).

r lengths can be provided on special request.

6.5.5.2

Their cro

The stan
circular a

Table

Airlock chambers for linking an enclosure to another and for introduction (see figure 11)
5S-sections may be square, rectangular or circular.

Hard dimensions of each category of ISO airlock chambers are indicated in the following tableg
irlock chambers and table 9 for rectangular or square’airlock chambers).

8 — Standard dimensions of linking or introduction airlock chambers with circular cross-section

(table 8 for

Dimensiong in millimetres
References 1) Useful diameter, U Useful length, L3
1540 mn f 156 —
1541 mnf 180 400
1542 mn f 186 390
1543 mnf 200 460
1544 mn f 249 —
1545 mnf 254 450
1546 mnaf 330 520
1547-marf 340 550
1548'mn f 400 —
1550 mn f3) 100 350
1551 mnf?3) 250 370
1552 mnf3) 300 520
1553 mnf?3) 350 570

1) According to the rules given in clause 4; m, n and f are alphabetical indexes corresponding respectively to:
— the way of mounting the airlock chamber (m =B, W or T),

— the material of construction of the airlock chamber (n =M, V, X, A, O or P),

— the function of the airlock chamber (f = s, a or v).

2) Other lengths can be provided on special request.

3) For these airlock chambers there is no correspondence with plain doors for glove/bag ports.
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Table 9 — Standard dimensions of linking or introduction airlock chambers with square or

rectangular cross-section

Dimensions in millimetres

References 1) Useful cross-section Useful length, L2
Wx H
1560 mn f 190 x 200 370
1561 mn f 190 x 270 370
1563 mn f 240 x 260 370
1564 mn f 250 x 310 460
1566 mn f 350 x 350 500

1) Accord|ng to the rules given in clause 4; m, n and f are alphabetical indexes corresponding respectively'to:
— the way of mounting the airlock chamber (m =B, W or T),
— the material of construction of the airlock chamber (n =M, V, X, A, O or P),
— the fungtion of the airlock chamber (f = s, a or v).

2) Other I¢ngths can be provided on special request.

6.5.6 Examples

o
o)
o
o
o o

© o o o o o

[
s
o
°
<\
°
o
e o

T 6 6 6 6 6 0 0 O

a) Rectangular airlogk‘chambers

o %3

Figure 11 — Dimensions of T-shaped airlock chambers

Examples df typicabairlock chambers are given in annex A.

b) Circular airlock chambers

7 Double door transfer systems

Double door transfer systems are used with leaktight enclosures (shielded or unshielded). They allow the connec-
tion of leaktight containers or tunnels and provide constant leaktightness conditions during attachment and transfer
processes. They are also used directly on shielded enclosures?). This system can be used either for horizontal or

vertical transfer.

2) Special case of shielded enclosures in which it is necessary to use transfer systems (e.g. double door transfer system)
similar to those of leaktight enclosures.
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The general principle of the double door technique is the following: a leaktight connection of two doors is
established between the enclosure door and leaktight container door simultaneous with the locking of the leaktight
container onto the wall of the enclosure. This simultaneous connection allows the transfer of objects in or out of the
enclosure to the leaktight container without breaking the containment (see figure 12).

pht container
(or discon-
ther.

rs into the
bject into or

PU—
j 1 to 6: Order of operations
X 1
Enclopure Approach (or removal) of the\leaktight container
6 to (from) the enclosure wall.
J
5 P
Enclosure Container Locking (or unlocking) of the leakti
5 f on the enclosure and connecting
= necting) the two doors one with the d
]
PO
Container \
Enclopure Putting the two connected doo
enclosure in order to transfer the ¢
s - out of the enclosure (or the reverse),
Seal not in operalion
(I p
- Seal in operafion
Figure 12 — Principle of double door transfer system

Unlocking of the leaktight container is done in a reverse manner. The space between the two doors is kept clean in
order to protect the outer surfaces of the two doors against contamination and to allow further uses of the same
leaktight container and of the containment enclosure door.

There are mainly two systems which differ in the seal profile and in the different way of obtaining leaktightness

during locking of the container onto the containment enclosure wall:

— Type 1: Leaktightness by lip seal and opening by turning the leaktight container;

— Type 2: Leaktightness by flat seal and opening and closing by compression.
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7.2 Type 1 double door transfer systems

7.2.1 General

In this system the containment enclosure includes an enclosure flange with locking ring and ramp and a sealed
enclosure door, equipped with a lip seal (inner seal).

The leaktight container includes a container (or tunnel)3) and a flange mounted on a body and a container door
equipped with a lip seal (outer seal).

The whole assembly, including enclosure flange and leaktight door/container flange and container door, is called
"Double dogr transfer system" (see figure 13).

The leaktight transfer between the enclosure and the container or tunnel is performed by locking’the| leaktight
container td the containment enclosure; this operation also locks the two doors together.

Unlocking gnd opening of the double door may be carried out by hand or using a remote handling device i order to
carry out a fransfer without breaking the leaktightness (see procedure in figure 14).

The separation of the container or tunnel is achieved by reversing the operating procedure.

L

1
" W%FN$

5
Key 3 Container body
1 Containment enclosure wall 4 Container door
2 Enclosurg flange 5 Enclosure door
a) General view b) Cross-section (partial)

Figure 13 — Type 1 double door transfer system

3) In the case of the connecting tunnel, the latter includes a tunnel flange mounted on a connecting body and a tunnel door
identical to the container door.
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7.2.2 Principle of use

The operations start and finish with a closed container and enclosure.

Operations 1 & 2: Approach and connect
the leaktight container to the containment
enclosure by turning it clockwise through
60°. A first resistance will be felt when the
door knocks against the containment
enclosure door, and a second resistance

when the

two doors interlock.

The angle—ef—+otation—is—marked—on—the
bottom of the leaktight container (see
sketch opposite).

o
<
=
c
S
i
a
a
N

ISO 11933-3:1998(E)

Operations 3 & 4: Open the interlocked
doors and transfer the item for removal.

Operation|

container
flange.

|
Il

LT

7

%,

///////;@4/{//( o 3

| L
it

7

v

5 5 & 6: Turn the leaktight container counter-clockwise: this closes the containment enclosure, separates the
door from the enclosure door, locks the container door onto the container, and releases the latter ffom the door

N

w,
7

(LTI,

4f

\L_

-_"-/

%,

¢

Starting or finishing
Presenting or removing the
leaktight container.

— of container and door flange A
of container door and door B.

o

N

2

7

>

L,

LI
Ysisess

\L__

7,

Details of figures 3 apd 4

Joining or interlocking

Opening or closing
Unlocking or locking of enclosure
door and container door from/into

container flange.

Figure 14 — Operating principle of a type 1 double door transfer system
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7.2.3 Assembly
Enclosure flanges may be mounted either on a leaktight enclosure wall or on a shielding wall.

— On a leaktight wall: the flange is tightened manually from the outside of the enclosure onto the enclosure wall
with an outer nut and completed with bearing screws [see figure 15 a)].

— On a shielding wall: the flange is held in place inside the enclosure by an additional ring which is screwed onto
the shielding wall [see figure 15 b)].

Inside enclosure

5

Key

1 Leaktight wall 5 Enclosure door

2 Flangg 6 Outer nut

3 Assogated lead aperture brick (see ISO 7212) 7 Bearing screw

4 Shielding.wall 8 Additional ring

a) On leaktight wall, associated or not with b) On shielding wall (lead, steel or
lead shielding wall concrete wall)
Figure 15 — Mounting of the flange
7.2.4 Material

Double door transfer systems of type 1 are generally made of stainless steel or polyethylene.

Seals are generally made of PVC.
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7.2.5 Dimensions (see figure 16)

The standard dimensions of ISO double door transfer systems of type 1 are given in table 10.

Table 10 — Standard dimensions of type 1 double door transfer systems

Dimensions in millimetres

Associated lead aperture brick 2 Diameter of hole Flange
References-L) +ype—| Diameter of hole through in containment Outer Useful
lead shielding, d; enclosure diameter diameter
P E u L3 | D3
16JOo x y VO 200 170 158 182 105 53 33
1602 x y VO 202 266 274 311 190 73 36
1604 x y VO 204 366 354 388 270 77 37
16p6 4 — — 436 480 350 74 44
1) Accdrding to the rules given in clause 4; x and y are alphabetical indexes corresponding respectively to:
— the fnaterial of construction (x = X or E),
— the mode of manipulation of the double door transfer system (y =t or m).
2) Assdciated lead aperture bricks are described in ISO 7212 and ISO 9404<1.
3) See figure 16.
4) This|transfer system is generally used for leaktight enclosures only. If shielding is required, it shall be made of lead,
concretq or steel with an inside diameter of appropriate dimensions.

Associated
aperture brick

Figure 16 — Dimensions of type 1 double door transfer systems
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7.3 Type 2 double door transfer systems

7.3.1 General

A type 2 double door transfer system consists of an insert port, called "transfer port”, which is fixed at the enclosure
wall on a glove/bag port. The enclosure is sealed by a door (enclosure door) equipped with a flat seal (seal of
enclosure door).

The leaktight container includes a flange mounted on a body (tube) equipped with a flat seal (seal of leaktight
container), a container door consisting of an outer and inner part, a spring and a bolt.

The whole gystem, including transfer port, leaktight enclosure door/container and leaktight container doer] is called
"Double dogr transfer system" (see figure 17).

Key

1 Transfer port 7  Sealing door of leaktight container, inner part

2 Enclosurg door 8  Spiral spring with circular shape

3 Seal of enclosure doer 9  Bolt with two oppositely directed threads

4 Leaktight|container 10 Lever for unlocking and locking the double door
5 Seal of lepktight\container 11 Port

6 Sealing dpat.-of‘leaktight container, outer part 12 Container

a) Cutaway view b) Cross-section

Figure 17 — Type 2 double door transfer system
The leaktight transfer between the enclosure and the container is performed by locking the leaktight container to the
containment enclosure and making a passage.
Locking of the leaktight container is carried out by pressing the container onto the insert port. A threaded shaft with

a hand wheel is used for compressing when a shielded transport container is needed and a mechanism with a lever
is used for unshielded containment enclosure applications [see figure 17a)].
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The opening operation is performed by rotating a knob (for this requirement a bolt in the centre with left and right
threads is operated) which permits unlocking the enclosure door and the container door or joining these two doors

together.

The double door is opened from inside the enclosure using either a remote handling tong or a master-slave
manipulator in a shielded containment enclosure, or by hand in an unshielded enclosure.

A lever with a latch button, which consists of two links, attached with a hinge to the enclosure door is used for
unlocking the double door from the transfer port. The double door can be opened either by swivelling on a hinge or

by removal.

Then, ohjects can be taken out of the container or introduced into the container as required. Thig transfer is
performed without breaking the leaktightness or the shielding (see procedure in figure 18). Theseparation of the

containef is achieved by a reverse operation procedure.

In order o ensure permanent tightness and a long life, the seals are only pressure loaded during cpupling and

uncouplimg. Mechanical wear by friction forces shall be minimized.

For shielded containment enclosures, the leaktight container shall be inside a shielded transport contg@iner. When
used with unshielded containment enclosures, the leaktight container is handled manually.

C s

.

\

=1

Details forsteps 1 and 6 Details for steps 2 and 5 Details for steps 3 and 4
S NN E ) ﬁ\: N\
A [T | e
7 |ZARES h— e
Starting (1) or finishing (6); After locking (2) Opening (3) or closing (4),
Presenting or removing the container or closing (5) Double door is not swivelled
1 Approach of the leaktight container 4 Putin the object or take it out respectively
2 Atfter locking the container, rotate the knob until resistance 5 Close the double door and rotate the knob
is felt 6 Lock the latch button and remove the leaktight
3 Open the double door after unlocking container.

Figure 18 — Operating principle of a type 2 double door transfer system
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7.3.3 Assembly

Type 2 double door transfer systems are mounted on glove/bag ports in an identical way to those defined in
ISO 11933-1 by using an intermediate transfer port.

The transfer port is attached to the glove/bag port by locking rings, which fit into one groove of the glove/bag port.
Leaktightness is ensured by using an O-ring seal.

There is a second locking ring on the transfer port fixed to it in the same manner. The transfer port is locked onto
the glove/bag port by long bolts connecting these two locking rings. In addition there can be a plastic sleeve

between the transfer port and the glove/bag port which allows changing the double door transfer system using the
welded bag method (cnn fignrn 10)

12

1 T T TT 2

10
9
Outside of the|enclosure
Key
1 Double dgor 7  Transfer port
2 Containmient enclosure wall 8  Leaktight container
3 Locking ring onthe glove/bag port 9  Plastic sleeve
4 Seal 10 Bolt
5 Lead shietdimgwatt t+—Gtovetbagport
6 Locking ring on the insert port 12 Rotating knob
Figure 19 — Mounting of the double door transfer system

7.3.4 Material

The transfer port, the two doors and the container are generally made of stainless steel.

7.3.5 Dimensions (see figure 20)

The standard dimensions of ISO double door transfer systems of type 2 are given in table 11.
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Table 11 — Dimensions of type 2 double door transfer systems

Dimensions in millimetres

Double door transfer system

Associated glove/bag port

References 1) ds 2 ds 3 Limind References 4)
1621 xy 140 179 125 1001 W 3 X
1625 xy 207 253 120 1005 W 3 X
1627 xy 290 339 120 1007 W 3 X

1) According to the rules given in clause 4; x and y are alphabetical indexes corresponding respectively to:
— the material of construction (x = X or E)

3) Seeffigure 20.

2) d,is|the smallest inner diameter.

— the node of manipulation of the double door transfer system (y =t or m).

4) Othgr cases can also be referenced respectively: 1001 B 3 M, 1005 B 3 M, 1107 B 3 M.

he enclosure
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\\\; | i |
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I A
| /|
| |
SN L Pt
1 ¥
1 ¥
12 : |
[m'm } 1 i
| b
I B | !
e ————— |
1" X
10 9
Outside of
Key
1 Douljle door 7  Transfer port
2  Contpinment enclosure wall 8 Leaktight container
3 Locking ring on the glove/bag port 9 Plastic sleeve
4  Seal 10 Bolt
5 Lead shielding wall 11 Glove/bag port
6  Locking ring on the insert port 12 Rotating knob

Figure 20 — Dimensions of type 2 double door transfer system

8 Leaktight connections for waste drums

The principle of the double door transfer system has also been applied to the larger diameters of leaktight
connections for radioactive waste drums. These connections can also be used with leaktight enclosures inside lead
shielded cells or with enclosures inside concrete shielded cells, leaktight concrete shielded cells and glove boxes.
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8.1 General

The whole device [see figure 21 a)] comprises:

— aleaktight transfer drum 1,

— atransfer carriage under the waste drum 2;

— alifting device to raise the drum to the enclosure door 3;

— an enclosure door against which the container door comes into contact 4;

— a shielded device to hoop or to crimp the drum before storage (not shown in the drawing).

The double|door system, illustrated in figure 21 b), consists of:

— afixed|part 5 on the enclosure, including an enclosure flange 6 and a leaktight enclosure door/-equipped with
a profiled elastomer seal 8,

— a mobile part 9, including a drum 10 equipped with a drum lid called "drum door" 11 ahd-a profiled g¢lastomer
seal 12, held in place by a locking ring 13.

4

/ 0
12
o1 /
\ 10
13
a) General view b) Detail of double door system

Figure 21 — Leaktight connection system for waste drums

The top part of the,.drum and the elastomer profiled seal form the sub-assembly part and is called the "drum flange”.
The connedted assembly "fixed part" and "mobile part” is called the "leaktight connection for waste drums".

Due to their size and weight, double doors are operated by compressed-air actuators, with a motor for unlocking the
drum door and coupling both doors, and a cylinder for opening and closing the double door. Versions with electric
motors are also available.

Two types of leaktight connections for waste drums exist, which differ in
— the sealing system,

— the mechanical operating system,

— the dimensions used.

Such waste drums can also be used for transferring objects with larger dimensions than those accommodated by
double door transfer systems described in clause 7.
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8.2 Principle of use

The transfer procedure is shown in figure 22. There is an alternative method for shielded transfer.

The different operations are:

a)

b)

c)

d)

transport of the waste drum into the transfer area and positioning under the fixed enclosure door;

lifting and coupling the waste drum to the fixed door and locking together (drum door with enclosure door),
constituting the double door;

unlocking the double door;

remg@ving the double door and loading the drum.

The evaquation of the drum is achieved by using reverse operations. In special cases, the drum ean’' be ppproached

under thg fastening system in order to adjust the additional lid.

Figure 22 — Operating principle of leaktight connection systems for waste drums
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8.3 Type 1 leaktight connections for waste drums

8.3.1 General

The enclosure flange is tightened on the enclosure wall by means of a screw system and O-ring seal.

©1SO

It includes a ring with a slope (driven by two pressure cylinders) which ensures the locking of the enclosure door on
the flange. Details of the fastening are given in figure 23 a).

The enclosure door is equipped with a lip seal, and the drum includes a special profiled seal.

According
fixed and mj

5

Key

1 Enclosy
2  Flange

3 Lipseal
4 Special
5 Drumd
8.3.2 Ope

Db the drum destination, the drum may receive an additional lid, providing mechanical stability,
obile parts have been disconnected. This second lid may be fastened or hooped [see figure.23
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b) Detail of additional fastening lid

Figure 23 — Type 1 leaktight connection for waste drums

after the

).

10

The leaktight transfer between the enclosure and the drum is achieved by locking the drum door to the enclosure
door by means of a pressure cylinder actuating a rotating control which drives eight fingers for locking.
Leaktightness is provided by the compression of the profiled lip seal of the enclosure door against the profiled seal

of the drum

The opening of the double door is achieved by actuating two parallel pneumatic jacks.

8.3.3 Material

Enclosure flanges and doors are made of stainless steel. Drum flanges and doors are made of carbon steel or
stainless steel. Bolts and nuts are made of carbon steel and may be galvanized with zinc.
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The drum profiled seal is made of ethylene/propylene. The enclosure seal is made of PVC or ethylene/propylene.

The inside of the drums may be coated with glass-fibre reinforced plastic and the outside (of carbon steel) may be
painted if requested.

8.3.4 Dimensions (see figure 24)

The standard dimensions of ISO leaktight connections for waste drum systems of type 1 are given in table 12.

Takl 12 Diusaaoncion £ 4+ o A laoalcticlnt na Hroua for s +. P PTETE Y
TAVIC Lo iricerTionvurio Ul Ly'JC 4 IC(A[\LIHIIL CUITITTIUCULIVUTTO TUT VZWAOLU UTUTTTO
Nominal Diameter of
diameter of ; Useful .
dpseﬂ:l Ddr.um dtoor containment r:o!e n i volume ‘of Useffu(; height
iameter iameter enclosure con e}mmen drim of drum
Refer¢nces 1) door enclosure
Dy D Dn Dp \% H
mm | mm
1691 xy 515 609 560 691 200 ~ 900
1693 x y 645 748 695 840 440 =1 200

— the
— the

1) Accgrding to the rules given in clause 4; x and y are alphabetical indexes.corresponding respectively to:
haterial of construction of the double door transfer system (x = X.orO),
haterial of construction of the drum (y = X or O).

Key

@,. Useful diameter of drum

Dn:
D!

Nominal diameter of containment enclosure door
Drum door diameter

Dp:

D!

Diameter of hole in containment enclosure
. Diameter of screwing of enclosure ring
Largest diameter of the whole system

Figure 24 — Dimensions of type 1 leaktight connection for waste drums
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8.4 Type 2 leaktight connections for waste drums

8.4.1 General

In this system, the design of the double door is the same, in principle, as the double door transfer system described
in clause 7. The type 2 leaktight connection for waste drums differs from type 1 by the following considerations (see
figure 25):

— form of the seals (flat seals instead of lip seals),

— mode of closing,

— dimendions of drums, etc.

L\,I

T o
TSRS
i SN
] \J \‘
5 7 8 3

Key
1  Enclosyre door 5~ Drum door
2 Flange pn containment enclosure 6  Special profiled seal on drum
3 Flat sedl on enclosure door 7  Fastening mechanism for drum door
4  Containment enclosure ceiling 8 Drum

Figure 25 —Type 2 leaktight connection for waste drums

8.4.2 Operfation

A small trgnsfer area helow the hot cell or the containment enclosure is necessary. The waste dfums are
transported|on a carriage-in a standing position and are lifted and locked on the enclosure door by a lifting device.

For transfef, the drum is sealed onto the enclosure port. A bolt, in the centre of the drum door with left jand right
hand threads, is, operated by a rotating drive shaft, so that the drum door is unlocked and tightly coupled to the
enclosure (jjoor. The drum door is secured against rotation during this operation. The double door is then opened
from inside the enclosure using a pressurized air-piston or an electrical motor operating as a threaded rod.

The door handle mechanism can be mounted either on a platform near the enclosure wall or on a shielding wall. In
hot cell applications, the transfer area shall be provided with external shielding (e.g. a sliding door).

8.4.3 Material
The enclosure flange and the enclosure door shall be made of stainless steel.
The waste drums and their doors may be made of carbon steel. The inside of the drums may be coated with glass

fibre reinforced plastic and the outside may be painted. Bolts and nuts are made of carbon steel and may be
galvanized with zinc.

34


https://standardsiso.com/api/?name=aaf57f731133164681290d4a87afbb6b

