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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-45: Particular requirements for the safety of mammographic
X-ray equipment and mammographic stereotactic devices
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Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

Annex AA forms an integral part of this standard.

Annex BB is for information only.

In this standard, the following print types are used:

— requirements, compliance with which can be tested, and definitions: roman type;

— explanations, advice, notes, general statements and exceptions: smaller roman type;
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— test specifications: italic type;

— TERMS DEFINED IN CLAUSE 2 OF THE GENERAL STANDARD, IN THIS STANDARD, IN IEC 60788 OR IN
OTHER IEC STANDARDS REFERENCED IN ANNEX AA: SMALL CAPITALS.

NOTE - Attention is drawn to the existence of legislation in some countries concerning RADIATION safety which may
not align with the provisions of this standard.

A bilingual version of this standard may be issued at a later date.

@C@
o
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-45: Particular requirements for the safety of mammographic

The c

X-ray equipment and mammographic stereotactic devices

SECTION 1: GENERAL

auses and subclauses of this section of the General Standard nlnpl\ll nynnpf as follo

1 Sd
This d
1.1 9
Additi

This H
mamn

1.2 (
Repla
The o
reflect
1.3 H
Additi

This R
set O
IEC 6
amen
clause

ope and object
lause of the General Standard applies except as follows:

cope

Dn.

RAY EQUIPMENT design

Dbject

cement:

iments-1 (1991)y and 2 (1995) and all Collateral Standards. The numbering of se
s_and subclauses of this standard corresponds to that of the General Standarg

chang

ed for

ments
ICES,

ents a

ng of
Ly, its
ctions,
. The
S:

es.to the text of the General Standard are specified by the use of the following worg

"Replacement” means that the clause or subclause of the General Standard is replaced

compl

etely by the text of this standard.

"Addition" means that the text of this standard is additional to the requirements of the General
Standard.

"Amendment” means that the clause or subclause of the General Standard is amended as
indicated by the text of this standard.

Subclauses or figures which are additional to those of the General Standard are numbered
starting from 101, additional annexes are lettered AA, BB, etc., and additional items aa), bb),

etc.
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Where there is no corresponding section, clause or subclause in this standard, the section,

clause or subclause of the General Standard applies without modification.

Where it is intended that any part of the General Standard, although possibly relevant, is not to

be applied, a statement to that effect is given in this standard.

A requirement of this standard replacing or modifying requirements of the General Standard

takes precedence over the original requirements concerned.

1.3.101 Related International Standards

IEC 600601-2-28:1993, Medical electrical equipment — Part 2: Particular
safety of X-ray source assemblies and X-ray tube assemblies for medicg

IEC 60601-2-32:1994, Medical electrical equipment — Part 2: Part
safety| of associated equipment of X-ray equipment

IEC 60788:1984, Medical radiology — Terminology
2 Tdrminology and definitions

This dlause of the General Standard apphes e fo OV\@

Additipn:

2.101| Definitions

requirementsor the

ents>for the

In thid standard, terms/\arinte A are used in accordance with their definpitions
either| in the General 5 tandard, in IEC 60788 or in other IEC standards

referenced in an

NOTE { Attention is drayh te thk i s where the concept addressed is not strongly confined to the

definitipn given in one o o d above, a corresponding term is printed in lower case letters.

An index of defi ohin this standard is given in annex AA.

For the |

2.10111
MAMMIOGRAPHIC STER

OTACTIC DEVICE

andard, the following additional definitions apply.

devic for, three-dimensional Iocahzatlon of a point W|th|n the breast, and for mechamcally

fration,

core blopsy and pre- surglcal localization. The Iocallzatlon is based on radlographlc |mages of
an immobilized breast acquired at different known angles. Such a device may be a dedicated

system or an ACCESSORY for mammographic X-RAY EQUIPMENT

2.101.2
CORE BIOPSY GUN
automatic needle device for performing core biopsy
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6 Identification, marking and documents
This clause of the General Standard applies except as follows:
6.1 Marking on the outside of EQUIPMENT or EQUIPMENT parts

Addition:

NOTE - For the purpose of this clause, EQUIPMENT or EQUIPMENT parts includes all items that are within the scope
of this standard; see 1.1.

aa) Wrarkimgofcomptiance

If compliance with this standard is to be marked on an item, such marki pn the

outside of the item in combination with the MODEL OR TYPE REFERENCE

.. VIEC 60601-2-45:1998 .

) Desc iption of item and MODEL OR TYPE REFERENCE

™ Year|of publication of this standard

6.8 ACCOMPANYING DOCUMENTS
6.8.1 | General
Additipn:

The ACCOMPANYING DOCU
X-RAY|FIELDS.

hilable

The ACCOMPANYING DQ
ACCEYSORY for

as an

— at|least one MOD

de|
- a
co|

hitis

EVICE

6.8.2
a) G

Additipn:

— The INSTRUCTIONS FOR USE shall contain instructions for the inspection and safe use of all
compression plates used with the X-RAY EQUIPMENT.

— The INSTRUCTIONS FOR USE of MAMMOGRAPHIC STEREOTACTIC DEVICES shall contain:
e instructions for the safe handling and use of needles and CORE BIOPSY GUNS;

e the designation of the types of needles and CORE BIOPSY GUNS with which they are
designed to be used and shall contain a warning against the use of any other types.
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aa) CONTROLLED AREA

The INSTRUCTIONS FOR USE shall draw the attention of the USER to the need to restrict access to
the EQUIPMENT in accordance with local regulations for RADIOLOGICAL PROTECTION.

The c

The c

The c

21 MNlechanical strength

This ¢

Additii

21.10

21.10

SECTION 2: ENVIRONMENTAL CONDITIONS

auses and subclauses of this section of the General Standard apply.

| AppIicatiT of'\q

[.1 Motion of

For T,Ilammogr ph NT with a moving ANTI-SCATTER GRID, the application |of the

maxi
SCATT

Compyi

a) Td
TH

um fokce attq 3 &, COMPRESSION DEVICE shall not impede the motion of the ANTI-

St equipment
efollowing test equipment is required:

appropriately sized objects, one for each image receptor format, leading to sufficiently
realistic force distributions when under compression. The objects shall be sand filled
bags or soft rubber blocks. Their thickness shall be in the range from 20 mm to 50 mm.
For the smallest image receptor format, the object shall be 100 mm to 120 mm long and
wide, and it shall be 120 mm to 150 mm long and wide for larger formats;

an aluminium plate of 2 mm thickness and of dimensions sufficient to intercept the
whole X-RAY BEAM when mounted as described below;

if the X-RAY EQUIPMENT US€S RADIOGRAPHIC FILMS:
e a densitometer, covering the optical density range from 0O to 3,5;

* RADIOGRAPHIC CASSETTES With INTENSIFYING SCREENS and RADIOGRAPHIC FILMS for
each image format.


https://iecnorm.com/api/?name=b2f53c14064a58038e96fa8355c6a15e

60601-2-45 © IEC:1998(E) —9-

b)

c)

21.10[1.2 Strength of ¢gampre

Test procedure

Position the X-RAY TUBE — image receptor assembly to acquire a cranio-caudal projection of
the breast and set the X-RAY EQUIPMENT in a condition that is provided for grid
mammography. Mount a compression plate that is designed for the maximum attainable
compression force and for the image receptor format used. Fix the aluminium plate between
the X-RAY SOURCE ASSEMBLY and the compression plate so that it will completely cover the
X-RAY BEAM. Place the object on the PATIENT SUPPORT, centred laterally, and with one edge
as close as possible to that edge of the PATIENT SUPPORT that is provided to be adjacent to
the PATIENT'S chest wall. If the object is a sand filled bag, shape it by hand to maximize the
surface areas that will be in contact with the PATIENT SUPPORT and the compression plate.
Actuate the breast COMPRESSION DEVICE to the maximum attainable compression force. For
X-RAY EQUIPMENT using RADIOGRAPHIC FILMS, select an X-RAY TUBE VQLTAGE of 25 kV to
30 kV and a CURRENT TIME PRODUCT that will lead to an optical density of in the
ddrkest part of the RADIOGRAPHIC FILM, which will be outside the i ‘ ject|under
campression. Irradiate and process the RADIOGRAPHIC FILM. For sing a
nan-film image receptor, select an X-RAY TUBE VOLTAGE any_ Ct 1 ODUCT
appropriate for the image receptor, irradiate the image recep l

Evaluate the RADIOGRAM. In case of impeded grid motjon ] igR pssion
fofce, grid lines or some other image of the ANTI-SCA will be visjble in
the area outside the image of the object under compft

If |{the ANTI-SCATTER GRID Structure is visible, (repég ing a
campression force, in order to verify whether the

Repeat the test procedure for all i
Interpretation of test results

Cqompliance is achieved if the application of } se the
vigibility of the ANTI-SCATTER GRID SI{UCL

Compression pI Pssion
force permitted to\be 2 when
to an

they are fitted to e
explampation in th s

Complfiance Ig

a)

b)

c)

Tdstequip

Tgst objectsyas described in 21.101.1 are required.

Tast procedure

Pqsition the X-RAY TUBE — image receptor assembly to acquire a cranio-caudal projecition of
the breast. Mount a compression plate tnat 1s _designea for e maximunt attainable
compression force. Take the test object designed for the same image receptor format as
the compression plate and place it on the PATIENT SUPPORT, centred laterally, and with one
edge as close as possible to that edge of the PATIENT SUPPORT that is provided to be
adjacent to the PATIENT's chest wall. If the object is a sand filled bag, shape it by hand to
maximize the surface areas that will be in contact with the PATIENT SUPPORT and the
compression plate.

Actuate the breast COMPRESSION DEVICE to the maximum attainable compression force.
Then relax the force.

Interpretation of test results

Inspect the compression plate and associated parts for any signs of damage, especially for
fissures. For compliance, the compression plates and associated parts are to be free from
breakage, visible damage and permanent distortion.
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22 Moving parts

This clause of the General Standard applies except as follows:
Addition:

22.101 Motion of X- RAY TUBE — image receptor assembly

The assembly shall be capable of being rigidly fixed in any position where it is designed to
operate. Once fixed in any such position, the assembly shall not move without OPERATOR
intervention. Movement of the assembly shall require continuous actuation by the OPERATOR. In
the eyent of interruption of the sSuPPLY MAINS, the assembly shall not put any resultanf force
exceeding 20 N on any part of the PATIENT.

When|the breast COMPRESSION DEVICE is actuated to a force of mogé tha ced or
step gize of any power-driven movements of the assembly as a who imi o that
the oRERATOR will have adequate control for fine correction of ifs positomwithout e jering
the PATIENT. Motions needed for stereotactic imaging wh i intended
movement of the breast are excluded from this requiremen

22.102 COMPRESSION DEVICE
22.102.1 General

All mgammographic X-RAY EQUIPMENT sh OMPRESSION DEVICE.

22.102.

All switches controlling m e 3 icatiogh of compression shall be of the type
requirjng continuous &« i He akes place. The X-RAY EQUIPMENT| shall
provide means for hands 8. initi compression. It shall include means fgr fine
adjusfment of m 3 the compression force and for decompression.
All furjctions sha

Mean

In the
means$

fvever,

22.10.

In all ponditions of NORMAL USE, the available range of movement of the COMPRESSION DEVICE
shall allow all those parts of the compression plate that are designed to be in contact w|th the
breast to be brought within 10 mm of the surface of the PATIENT SUPPORT.

NOTE - This requirement is intended to ensure that adequate compression of small or thin breasts is not prevented
by limitation of the available movement of the compression plate. The extent of compression applied to any
particular PATIENT is controlled by the OPERATOR and may be limited by restriction of the available operating force;
see 22.102.5.

22.102.4 Design of compression plates

Compression plates shall be transparent so that the skin of the PATIENT remains visible when in
contact with them. Unless other means for indication are provided, the X-RAY EQUIPMENT shall
include at least one compression plate for each image receptor format used in an AUTOMATIC
EXPOSURE CONTROL mode marked to indicate the range of sensor positions available in NORMAL
USE.
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22.102.5 Compression force

COMPRESSION DEVICES shall satisfy the following requirements in respect of the application and
indication of the compression force in all orientations specified for NORMAL USE:

— no COMPRESSION DEVICE shall be able to apply a force exceeding 300 N;

— for power-driven compression, the COMPRESSION DEVICE shall be able to apply a force of at
least 150 N, and it shall be unable to apply a force exceeding 200 N;

— for power-driven compression, the available operating force shall be adjustable down to
70 N or less;

f bao vualuo of tha onn wan—ahall bhao civon 1n dioate o force
- | evaroCToT e appe TOTT— ST T~ grv e oThitS O

and shall be accurate to

ad
T
+

Complfiance is checked by measurement.

a) Test equipment
The following test equipment is required:
— | a force balance,

— | a soft rubber block, 20 mm to 50 mm thick, and 2100 g and wide

b) Test procedure

Pd tion of
th ot fall
dog force
ba record
th pssion
my itional
me n zero
ca alues
in F three
ot whole
ra
R{ hg the
av

c) In
Do by comparing MEASURED VALUES with required values and,|if the
campre splayed, with the above requirements of accuracy.

22.108 MAMMOGRARHAIC STEREOTACTIC DEVICE

22.108. 1" Positioning of X- RAY SOURCE ASSEMBLY for stereotactic imaging

In stereotactic imaging, defined angular positions shall be provided for the X-RAY SOURCE
ASSEMBLY. The X-RAY SOURCE ASSEMBLY shall be capable of being rigidly fixed in any of these
positions. Once fixed in any such position, the X-RAY SOURCE ASSEMBLY shall require OPERATOR
intervention to release.

22.103.2 Motion of APPLIED PARTS during imaging and biopsy or marker placing

Under constant compression force, there shall be no displacement between the PATIENT
SUPPORT and the compression plate of more than £0,5 mm and £0,5° relative to each other,
and their displacement relative to the PATIENT shall not exceed £2 mm and £2°. The movement
of the needle holder or CORE BIOPSY GUN holder with a needle inserted in it shall require
continuous actuation and control by the OPERATOR.
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22.103.3 Biopsy needle positioning accuracy of MAMMOGRAPHIC STEREOTACTIC DEVICE

S

The accuracy of biopsy needle tip position in x, y, and z directions shall be within £1 mm in the

specif

Comp

ied stereotactic biopsy volume.

liance is checked by measurement.

a) Test equipment

A stereotactic TEST DEVICE of a design which allows testing for different biopsy needle
directions is required for the test. It consists of a mounting plate which is perforated so that
it can serve as a locator for the test needles. At least three steel needles of different

le
an

TH
a
pdg
ot
of
ST

b) Tdg

Mg
le
ST
+
ST
ce
ald
ex
md

Y:
us

Pd
th
ne
pa
ca
in
pr
ex
in
If

1gths are to be fixed in the mounting plate, the outer parts perpendict

ner test needle tips also inside the specified stereotactic b
the extreme x, y, z points that are intended to be rec
FREOTACTIC DEVICE.

St procedure

ntre of the specified stereotactic
b0 located inside theé “specified
onstructed. An attenuating, homoge

hterial, for examp ; close to the X-RAY SOURCE ASSEMBLY
lect a Fo GRAPHIC STEREOTACTIC DEVICE is specified
ed.

sition the X- eptor assembly to acquire a cranio-caudal projec
b preast. A 0 views. On each image select all projections of th
edle tips.wi Stereotactic biopsy volume and reconstruct their
sitions{ Fo dle, position the biopsy needle tip according to the p
culated\by RAPHIC STEREOTACTIC DEVICE. Measure and record the diffe
X, 2 \usilons beween each test needle tip and the biopsy needle tip. Repé

Dcedure _RAY TUBE ASSEMBLY — image receptor assembly rotated
tremities ot the range specified by the MANUFACTURER for clinical use of angular de
and also to any intermediate deviations of 90 degrees or multiples th
thé,MAMMOGRAPHIC STEREOTACTIC DEVICE is designed for more than one biopsy

di

rface,
1.

ced in
all be
of the

10 mm

RAPHIC

needle
RAPHIC
within
RAPHIC
of the
ps are
pf the
neous

to be

tion of
je test
Y Z
Dsition
ences
at the
fo the
iation
ereof.
needle

at the

ection relative ta the X-RAY TIIRE ASSEMBLY — imngn receptaor accnmhly, then repg

procedure at six different directions within the range specified by the MANUFACTURER for
clinical use, including at least two directions at extremities of the specified range.

c) Interpretation of measured data

Compare the differences in x, y, and z directions to the requirement above.

NOTE - As visibility of all needle tips on the RADIOGRAMS is essential for the test procedure, it is important to avoid
any overexposure of RADIOGRAPHIC FILM. Depending on the type of X-RAY EQUIPMENT, the attenuating material
addressed in the description of the test procedure might be helpful for reaching this aim.
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24 Stability in  NORMAL USE

This ¢

lause of the General Standard applies except as follows:

Addition:

24.101 Mammographic X-RAY EQUIPMENT shall not overbalance if subjected to a force of 25 %
of its weight or 220 N, whichever is less.

The force is to be applied in the direction and location most likely to overbalance the

mamr}
positi
which

Mammographic X-RAY EQUIPMENT shall fulfil these requirements_i

NORMA

The c

Additii

NOTE
which,

29 X
This d
29.20
Repla

In X-R
the H
mamn

hographic X-RAY EQUIPMENT. Legs or wheels shall be blocked in the-mqst unfavo
bn. The force shall be applied at the highest point or at a point 150

ever is the lower.

\L USE.

Additii

Lrable
level,

ipns of

WS:

cs, but

ent to
se in

- There are two clauses in section use clause ich contain requirements of mechan
n actual fact, also addregs$ p or~agai hazards from uhwanted or excessive RADIATION.
-RADIATION

lause of IE@ L ies ept‘as follows:

.5 ToTAL

cemen

AY @TAL FILTRATION arising from material in the X-RAY BEAM incid
ATIENT, cding ~ the material of any compression plate provided for u
hography, shall pe:

D/

29.201.9 Test for HALF-VALUE LAYER

For X-RAY EQUIPMENT specified exclusively for mammography, ensure that the compression
plate is not in the X-RAY BEAM during the determination.

NOTE - The exclusion of the compression plate from the measurement is not in contradiction to 29.201.2 of
IEC 60601-1-3 because mammographic X-RAY EQUIPMENT usually includes perforated compression plates for breast

biopsy.
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29.203.4 Correspondence between X- RAY FIELD and IMAGE RECEPTION AREA
Replacement:

Means shall be provided to enable the X-RAY FIELD to be positioned to cover the region of
interest and the SENSITIVE VOLUMES of the AUTOMATIC EXPOSURE CONTROL.

When the X-RAY FIELD is adjusted in NORMAL USE for full coverage of the IMAGE RECEPTION
AREA, it shall correspond to the PATIENT SUPPORT and the IMAGE RECEPTION AREA within the
following limits.

The X{RAY FIELD
a) shpll extend to the edge of the PATIENT SUPPORT that is designed jo\t chest
wall of the PATIENT and shall not extend beyond this edge by more

b) shill not extend by more than 2 % of the perpendicular dis EPTOR
PLANE to the position of the FOCAL sSPOT beyond all edges af the IMA

NOTE + The position of the tolerance zone in item b) above has been changed ssibility
of irradfating the entire film area of mammograms. This permits the 8 it margins on the film,
where this is considered to be justified in the interests of readjng dj ie i ion from the mamme@grams,
especidlly in circumstances where the masking of films during vi g

See aphnex BB for rationale.
29.20Y PRIMARY PROTECTIVE SHIELDING
Replacement:

29.207.1 Requiremenfs

Mammographic NG in
accor@lance with the re ations
of X-R tion of
the FQ

The H \TIENT
SUPPQ edges
shall m the

IMAGE

The maximum permitted AIR KERMA is 1 UGy per IRRADIATION.

The reference X-RAY TUBE VOLTAGE for compliance shall be the NOMINAL X-RAY TUBE VOLTAGE.

The reference LOADING FACTORS for compliance shall be those corresponding to the MAXIMUM
ENERGY input in a single LOADING according to the RADIOGRAPHIC RATINGS.

If LOADING FACTORS can be controlled only by an AUTOMATIC CONTROL SYSTEM, the
ACCOMPANYING DOCUMENTS shall include instructions for obtaining appropriate LOADING FACTORS
for test.

Compliance is checked by inspection, by examination of the design documentation and
ACCOMPANYING DOCUMENTS, and by the test described in 29.207.2 of IEC 60601-1-3.
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29.208 Protection against STRAY RADIATION

Addition:

29.208.101 PROTECTIVE BARRIER

Mammographic X-RAY EQUIPMENT for which a SIGNIFICANT ZONE OF OCCUPANCY is designated
shall have a PROTECTIVE BARRIER which is designed to be placed between the SIGNIFICANT ZONE
OF OCCUPANCY and the region of the PATIENT SUPPORT. The PROTECTIVE BARRIER shall not
prevent the OPERATOR from observing the PATIENT during the acquisition of mammograms. It

shall exterd—frommotmoretiram 15t above the flfoortoa heightof mottess tiram 85T, and
its width shall not be smaller than 60 cm.

NOTE + The height of a SIGNIFICANT ZONE OF OCCUPANCY as specified in IEC 60601- ily imply
that thg PROTECTIVE BARRIER as specified in this standard has the same height.

With an emitting TARGET of molybdenum, an X-RAY TUBE VOLTAGE © NTAGE
RIPPLE of not more than 4, and a TOTAL FILTRATION of 0,03 mm ¥ olyb ATION
EQUIVALENT of this PROTECTIVE BARRIER shall not be smallektha

The PROTECTIVE BARRIER shall be permanently marked T with
reference to this standard

NOTE + The particular requirements in 29.208 ainly in
order tg provide a lower limit for the ATTENUATI iate for
mamm@graphic X-RAY EQUIPMENT. However, of the
require E DOSE
applica

The c

The c

AGAINST HAZARDOUS OUTPUT

The c

auses and subclauses of this section of the General Standard apply.

SECTION 9: ABNORMAL OPERATION AND FAULT CONDITIONS;
ENVIRONMENTAL TESTS

The clauses and subclauses of this section of the General Standard apply.

SECTION 10: CONSTRUCTIONAL REQUIREMENTS

The clauses and subclauses of this section of the General Standard apply.
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Specified stereotactic biopsy volume

Needle locator

................................

................................

a) Side

cified stereotactic biopsy volume

PATIENT SUPPORT

IEC 1349/98

b) Front view

Figure 1 — Example of a TEST DEVICE for MAMMOGRAPHIC STEREOTACTIC DEVICES
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Annex AA
(normative)

Terminology — Index of defined terms

B BB - ittt NG-2...
Clause 2 of IEC 60601-2-45 (present publication) ...............ccooiii e 2...
IEC 60788

Narmeof ot thetmtermatiomat-SystenT St
Dlerived term without definition

Term without definition

Nlame of earlier unit
Shortened termM .. ........ccccciiiiiii e DG N
ACCES
ACCES
Accol
AIR KE
AIR KH
ANTI-S
APPLIE
ASSO(
ATTEN
AUTON

CowmpP
CONTH

CORE 2|1101.2
CURRENT TIME PRORUC rm{36-13
EDGE FILTER......... 5 ,,,, rmi35-05
EFFEQTIVE DOSE EQk rm113-25
EQUIPMENT......... ...\ ) NG-p.2.11
LM I LUMINAT OR N s ot ettt et ettt 3.2.1
L L I Y N L I N ST rm:13-42
HIGH-Y OL T AGE G N E R AT O R .ottt et e e rmi21-01
IMAGE REGE R TION AR A it rmi37-16
IMAGE[RECEPTOR PLANE L. .. ittt ittt ettt et ettt e e e e e e rm;37-15
INHERENFFHFRAFONY—T—T—T 7 FH13-46
INSTRUCTIONS FOR USE ... iiiitiitiit ittt e e e ettt e e e et e e e e e e e e e rm-82-02
INTENSIFYING SCREEN .. oottt ittt rm-32-38
R R A D AT ON Lottt sttt et e ettt et et e e et et e e e e rm-12-09
O A D ING ..o u ittt st rm-36-09
LOADING FACTOR ..ttt rm-36-01
LOADING TIME L0ttt ettt et ettt et et e e e et e e e e e e rm-36-10
MAMMOGRAPHIC STEREOTACTIC DEVICE ... .. iuiitiiiiiesiee e 2.101.1
MAXIMUM ENERGY .ottt e rm-13-32
MEASURED VALUE rm-73-08

MODEL OR TYPE REFERENCE NG-2.12.2
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NOMINAL X-RAY TUBE VOLTAGE ........cccitiiiiiiiinai e eeeeeeeeeie e e e e e e e ee et e e e e e e eeeenneeennes rm-36-03
NORMAL USE.....iiiiiuiiiiis e e e e e e ettt s e e e e e e e e e ettt e e e e e e e e et e ettt e e e e e e eeeeesasta e e eeeeeeeeeesnnnes rm-82-04
OPERATOR L.ttt e e ettt e e e ettt e e e e e e e e et ettt e e e e e e e e et e e et e e e e e e e e e eeantan s rm-85-02
N | =L ST UURPPUPRPRTRPI rm-62-03
P ATIENT SUPPORT L...uuiiii ettt e et e e e e e ettt e e e e e e e e e e e eatte e e e e eeeeeeeennnnnns rm-30-02
PERCENTAGE RIPPLE ... ...ciiiiiiiiiiiiiie e e e e e e eeeeeiite e e e e e e e e e e ettt e e e e e e e eeeeesatt e e e aeeeeeeeeennnnnns rm-36-17
PRIMARY PROTECTIVE SHIELDING ........cciiiiiuiiinisaeeeeeeiiiiiie e e e e e e e eeeaeit e e e e e e eeeennnenn s rm-64-02
PROTECTIVE BARRIER .......ciiiiiiiiiiiii e e e e eee ettt s s e e e e e et e e e e e e e e e ettt s e e e e e e e e e eeannnnnnes rm-64-04
QUALIPEQURALENFFHFRAHON Fl13-45

RADIATION e 11-01
RADIOIGRAM ... e N 32-02
RADIOGRAPHIC CASSETTE ......iiiiiiiiiieeieeeeeeeeeeeeeeeeeeeee e K 0D 35-14
RADIOIGRAPHIC FILM ... it e e 1S . \Mp32-32
RADIOGRAPHIC RATING ......cuiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee e G QALY 36-36

RADIOLOGICAL PROTECTION ... ..uiiiiseiiieeieeeeieeeeee e e N Y o N Y 60-03
RESIDUAL RADIATION ..ot Y AN S e D 11-14
SENSITIVE VOLUME ....oouiiiiiii i 0y e 3 e D 51-07

SIGNIRICANT ZONE OF OCCUPANCY
SUPPLY MAINS

63-07
............................................... \ 12.10

TARGET ..o D e 20-08
TEST DEVICE....ooviiiiiiiiiiieeeeeeeeeeee D 71-04
TOTAY FILTRATION 13-48

USER 85-01
X-RAD] 11-01-
X-RAY 37-05+
X-RAY 20-20
X-RAY 37-07+
X-RAY] 0-05+
X-RAY 22-03
X-RAY 22-01
X-RAY 36-07

X-RAY 36-02
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