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# 1 Fa4

P 5 ¥ a1 iEpF
2011/4/24 p oA A
2011/4/25 - HERRE F B> I TR 2 Munich)

4 B /TUV SUD(Ridlerstr. 65 80339 Munich Germany) :

2011/4/26 - R - FH-RHT P

#Hd o HLZOZFAiGERRAP FLE)

1% ®/VDE(Merianstrasse 28 63069 Of fenbach) : € 3% ~

2011/4/27 = it R A
2011/4/28 r b 1 fF S AR 3 3% = (Hannover) (4E BIRIP FL8)
4% ¥/PTB(Bundesallee 100, 38116 Braunschweig) : €
2011/4/29 i ks & & A
B mELDOEH AL R RPN FLES)
2011/4/30 B i A NEPEN TR i
2011/5/1 p HE oA

(z) 741 - &R TUV SUD Product Service GmbH :

1.

#& B TUV SUD Product Service GmbH f§ # :

TUV SUD PS = &+t 1866 & = = » 3 £ 2 4236 140 & > 4= 5 Z A 82
WRlE- € > PG 14,600 B 1 > 23fF A28 600 BoREL > RN R
® A 2 (Munich) ;: TUV SUD PS &4t B2 23k 8 - @224 & L 5F SRl
FEW O HIRBE D e BRPHRL 2T TR F T S SERS oSS
THfrAcE K E 3 B E R B~ 78RR A fra £ K7 -
P R fREREEE CFRBROCBLAS RFAS RS FT
FECRBR VAR SSEZE SEPM LS EFEER I ABREL £
CEMTEAANAS S RP PERERE S PAPRIEE 20 A58 A FRlE
e H B e 1 - TUVSUDPS ™ 2 %5 B2 kB pRIx30 ™ (Medical and
Health Services ; MHS) & f%?y’t % (medical devices > MDD) ~ i #4& » 3\
%57%?\%{ # (active implantable medical devices » AIMD) ~ %8 *t Z %73 # (in
vitro diagnostics » IVD) % 2. ®*%Z % :# 2 4p Tt (Notified Body) » %%
Famie @R EHOREERE 6 L2205 e SRERESE La
L3 B b o HER 2 BRI R 20 A 230 2RI A &
B 4o it L

-

W

W

[ BT S %51%‘?/{ # (Active medical devices)




W A6 50 %51%‘?/{ # (Non-active medical devices)
W 7 = A2 % (Rehabilitation products)

Wi~ ;Y33 (active and non-active)

W g8t %R & (in vitro diagnostics)

WAFTHMF 4ot B AN A S S AR ﬁﬂ%?%ér?(lnnovative
technologies, e.g. Combination Products, Advanced Therapeutic
Medical Products))

$$v 2 iz & & 0 TUV SUD PS MHS 2 PRARdvk e 77 A &2 P FFE
BRERFE AR EZ R YRS AR2ZHRA 6 (B 325 - B
AR
(1) %k %2 %# (Testing and Certification) :
® Z FpiE % %7 (Products testing and certification)
® (B %% (CE certifications)
® EMC 2 (EMC Testing)

® L1 &z v M2 plE(Ergonomic and Usability tests)
Heivmp 2 2 %% (Certification of operating instruction)

® i t 2 % M (Functional Safety)

° %51% %% 2% (Medical Devices Software)

® F*:uv (International approvals) » 4= @ PAL ~ FDA 510(k) ~ NRTL
(2) Tem %#+(Clinical Affairs) :

® %51%3‘ ER2Z 2P BRI E R TR R TR o
(Assessment of Clinical Evaluation data to demonstrate safety,
performance and risk-to-benefit ratio of medical devices).

® E i 'e £ 4% 2 %39 (Consultation for drug device combinations).

® it LiEw kR HpTA P2 %51% % % 2 3®1 (Assessment of medical

devices using human blood and its derivates).

® i %51% %% 2 3= (Assessment of medical devices of animal
origin).
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Strategic
Business
Division

® 1 TUV SUD PS 25 3% $ &

In-Vitro Diagnostica

Active medical Non Active medical

# 2 HEH

kel

P2

Bl 2 TUV SUD PS MHS rr



international Tests and apBralsaIs as an extended work

requirements into consideration, training mveshg%?gg Sﬁ)ﬁgggg%ﬂ doghcglglac'?a{

gathered during the test,
information about regulatory

- "~ i} )

Test and certification

Processing of approval procedures,

] o conformity assessment as a notified body,
Production monitoring including prototype tests, design dossier

ﬁesign and development Pre-acceptance technical te@\
Competence ,in-sourcing, taking clinical test

International approval
Appraisal, certification and monitoring of reviews,
quality management systems, consultations with competent authorities and

Qe-certification international approval/

® 3 TUV SUD PS MHS # &2 & ¥+ & Bl

(3) =k %% (Management system certification) :

® EN SO 13485 : 2003 + AC : 2009

® EN 1SO 9001 : 2008

® EN 1SO 14001 : 2004

(4) "3z 734 € (Trainings and Seminars) :

® ¢ HE 4 iin 2 2% (Training including final examinations)
® = %" 547 (Modular training courses)

® FRHAAARM 2L 2 I 1AL 5t ¢ (different seminars regarding
medical device topics)
2. PP F
(g3~ 3t
~=t 74#2d TUV SUD PS 2. Mr. Dieter Eckert(Vice President) ~



Mr. Manfred Appel(Unit manager)% Mr. Royth Hahn % 4 & & - 2 4p
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F% o fLd TUVSUDPS&ﬁfﬁ"'a'A“*ﬁ EHEHEAFTLIEL
L2 _PRARFE D S R R BRFEZ T o

# 2 TUV SUD &&= * H %

Fir xR B A A& PR P

Mr. Dieter Vice president, B R g | TUV SUD %o 3 o B

Eckert Medical and Health | 2> #&+% K v 2% | H# B K
Service HER

Mr. Manfred Active Medical A B 5N %‘3}% TUV SUD g A &

Appel Product Unit BRI RRE N FREN A SR
Manager i R E S R AR

Mr. Royth Hahn | Active Medical LSRR S %5 B TUV SUD ®c i+ A &
Devices LR R *%%$ﬁ£€%

RIFFHEGIL, A PR AR

Mr. Manfred Appel # -+ k>t TUV SUD é_%g K B IREIRIAAE B
vEFE- B T BB bR A SEREORE 24 ’ﬁ“ﬁ v E IR 98% ey
& F A A& 80heha iR BT A &~ 90% ¢ W & B R h A Fehfd £
AR 0 IR 3% Frik g FHEVEP L ER ]“’r o TUOV SUD &+
FoBERPOTREREE TP ﬁié‘fixf‘%‘flﬁs%w??%
PR AR ok Fo ¢ 5 230 4,000 5 RE S EE R H 2
ES S A P LT o R 2 S R Y de S S L
#¢ R iﬁ‘ﬁ F199T &7 5 % — R F R FWAOCERT LR FHEH
JRIFFRF A F R b FRBFF EH RS FF LR A “"”f‘"rr%‘“ﬁ
LK R m;,a\;iﬁﬂfr%ﬁ& 80% i & & ¥:E#H TUVSUD (T3 2L P
PEIERE o« AP B AP g 40 5 L& EA ﬁﬂﬁiﬂz»%???—lﬁ‘ BRI EAR
Booeipd0 5 e ARER RV I EEFREOT FORE K
*«f" ERHE -FLAIHE - TFED - HALT D TRETER D G D
ERFEPEBRBCAAEFRNEER G BB LEHIFT R F R
it o BRI A SR ﬁ)ui%fs B ERP > L F DA F#F LT
TAF R A dEE TS o

7 M F R FHEE [EC60601-1 2 7ie4z > Mr. Manfred Appel #

TP mERE S p 2012 & 6 7 422> % [EC 60601-1 % =% 5
S e S R (%w;'—f;’i%e&:%ziﬁvf b)) w2010 &




B4R -~ TEC 60601
£ [EC 60601-1 2 & 1‘»3‘:1‘7[;
Sz @ & [EC 62304 1y

i PR AR B R ARTTE o

%3 FEUAHUWE
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| $Z W2 B0 @ &SR G E L M

M ik %‘ 4 > Mr. Manfred # 732 ¢ ¢
AEEHPERNAR LA SEHEFISG
FERERT ALY FHRLE I

BRZ pRE 2

Level of Concern(#:#4 8. 8k &)

-

W D

WP F R BT 2R
LT S kel

Software Description(dix#8+a
it)

LR GRS B2 B TEIRR b 1

ycl

Device Hazard Analysis WP FREE TR TR TR
(FRKAE oA H) Pagd LR AT
Software Requirements PG IREAH e EE R

Specification(#x %8 § FR %)

Architecture De51gn Chart(7f ] " Bl# & T &5 3% 0 P FRKd

%3 @) TORL REZEHE ~ k RTRAR - PR R
E o

Software Design Specification| F Hyic%8 F F2 &+

C CSaD)

Traceability Analysis(¥ i@t | #3%k ~ BlE -~ e A7 B A - 42

A1) RN gy o AR Bt
kY

Software Development ip AR kR KRG EEIEE 2 HP

Environment Description (dik#%g

B B i)

Verification and Validation WP AR SR AR 0 TR Ry

Documentation(fg: 82 %k~ 2 )| ZHRFEHL T WIEFRA F- B & *M;;#
227 R

Revision Level History ehRA S B AR 0 TS 8 o

(37 & ¢ e &) i

Unresolved Anomalies
(Af2A-B % 54%)

BB & R B K

%ﬁ‘* Mr. Manfred Appel P > F F&é*“f)%‘sgﬁﬁi%‘?’f
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Pl vE H =@ & TUVSUD B2 2 #5445 enif % o 4o TAF 22 23 ~ 1S017025 ~
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Bl 8 425 ARl 3P (Mr. Royth Hahn)
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(2) 74 - LW VDE :

1.

5 VO f§ 4

VDE(Verband der Elektrotechnik Elektronik Informationstechnik
(4% )/ Association for Electrical, Electronic& Information
Technologies (&< )) » H ﬁ%‘«#ﬁﬁ“@ 11> > 1893 # ¢ Werner von
Siemens £]= » #1906 4’1‘)}%% >»EER € IEC: ¥ 1920 & Afg B

8 %~ = w4 (Offenbach) & = 7”7 VDE &% %% ¢ ~ (VDE Testing and
certification Institute)” & - B¢ = ~Jb2 aidif > &y RIEY w3
A FREL S AT FNERG RPBERIEE  RER AL
-0 P R RTRRPIHRBEAAE TG Y LF TR 2 2o VDE AL S wp
A CE 22 42 W% (B e B (1R NCB 2 - ) B e iRl % i
EEF S H 2 3% » ¢ 45 CENELEC(European Electrotechnical
Standardization Committee) ~ IEC(International Electrotechnical
Commission) ~ DAR(German Accreditation Council)---% - VDE #3722 3 &

piks

VDE Testing and

Certification

VDE -ISEPte. | __ VDE

e GLOBAL
ASIG Quality
Services

W) 11 46 % VDE ‘o3 % 1)

13



® ir & #jtvd Bl (Extending the boundaries of technology)

I%PEQ‘% )grr'lé? F]\

% > (Product safety to protect the public

from danger when handling electrical appliances)

® X 727 W43 & (product in conformity with national and
international standards as well as with EC Directives)

VDE #3882 F &
(Ardrpe B ~

—;‘:QF “QV'Y 4 #7155 o

W AR

Bi- ¥ o LaskEEs o £
TEEM T R/EF :}@SBF
Rtk g w2 gl A AR

)

s

Et

cH TR
:é?é%ﬁ@
i & ¥ir

% 4 VDE 1 & $732 BV - 4

R348 # (Testing areas) VR PR A% 7 (Accreditations)
(Certification
service)
o # =-(Lighting) O L OF T F PRI
o7 + # & (Electronics) (Conformity i ¢ (European
A & (Information Control) Electrotechnical
Technology) O itk b Standardization
o1 ¥z ? # (Industrial and | (Factory Committee (CENELEC))
Medical Technology) inspection) OR'ZT1LE ¢
O T REZ kit | @F B E L (International
(Appliances and Systems ol Electrotechnical
for House and Commercial (Certification Commission (IEC))

Use)
¥ (Installation
Mater1al)
o7 7 % ®i*(Electrical and
Electronic Components)
@ x ~ ¢ & p[:E(Cables and
Cords)
Ot it fipli2(Materials)
@ 35 57% P 3% (Special Testing)
©® 7 & Ap % Bl3# (EMC Testing)
@ [ELT ik
(Photovoltaic systems)

for products and
management
systems)

® B ILE
(International
approvals)

O FEL R €
(German
Accreditation
Council (DAR))

O WA F% i
(German Appliance
Safety Law (GSG))

OB F R A ik
(German Medical
Product Law (MPG))

® T z4p % 2 (EMC Law
(EMVG))

A= T AR 2 R G VDE IR/ SRE B2 -1‘35’* T RPN
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(FG12 » 4@ 12) > ﬂ”ﬁ?%ﬁ FREREAAAE G R FORRERERE L&
PRAXIE P & 35 ¢
® [EC60601-1: % * £ Fek & - % 1% - — % 22 i & £(Medical

electrical equipment - Part 1: General requirements for basic
safety and essential performance )

® [EC60601-1-2: T‘?’* TEXAE - 51230 - TEAPFLE K2 PIEE
%_& (Electromagnetic compatibility - Requirements and tests
stability) e

® [EC60601-1-6 - F* L EXRA - % 1-67% - ¥ * {2(Usability) °

® JEC60601-1-9 : Tﬁ’** T EBEAE - % 1-93% - Requirements for
environmentally conscious design

® EC60601-1-11:F* TB®A - & 1-114% - BFFr LERALZ
PAAE L

® [EC62366 : %5 T RH - B "‘v?%? k2w 147 (Medical
devices - Application of usability engineering to medical
devices )

® [EC62304 : %5 *IRH - @k 4 e (Medical device
software - Software life cycle processes)

® [EC61010-1: | FAEFERFRY 22T FRA L 2R - F
13 - - J%k*& a(Safety requirements for electrical equipment
for measurement, control, and laboratory use - Part 1: General
requirements)

® [S014971: F* k& - Je* *vF % ki 2 b "& ¢ E(Medical devices
- Application of risk management to medical devices)

® [S013485 : Ti - SFRER AR - EHEEP &R
(Medical dev1ces - Quality Management systems - Requirements
for regulatory purposes)

E# f’* TRREZRRIHREN ;f‘t"‘f»gff%ﬂf)%‘ = o BT HEX
dzﬁ;%ﬁ«fkﬁ*’*"'l?j(ﬁrif‘? Foa P+ E) S RE
A2 REDEEFE L 2M R MR RN 4 & VDE ¥ &
LRI R RS A R TR
Plzo4p B E£ 73 (T £ 4554 22 TOV SUD Product Service GmbH

,Z&
|

=
¢
ra \334' 4\

(xiica
s
Tt F
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PMS§ Status as of May 2009

F oy F [ rF | F | F | _F5_ | _F6__| _F7 |
Lighting,
i and (] Cables and Cords, | Internal Services Organization | Factory Ins pection
-cr:z“'""s":f"':grvl Systems for for Household, Materials, and e ?nd
se i fo House and Commerce Chemical Tests, Electronic onformity
PrUf_ und Zen\f|2jerur!gs|nst|§ul GmbH Eocones Commercial Use |  and Industry EMC, Acoustics, Data Systems Control
Testing and Certification Institute et Special Tests
ke J
Management M. Disser -250 | M. Bausch 251 | W. Niedziela -677 | D. Banowski  -227 | Pv.Falkenstein -505| M. Brenner  -908 | T. Bilz 229
W.Jé 223 B30 A schwaim [T R Kehn | S Or. G Schipper| [FT] K. Prohaska FGT70 B. Auer
.Jager -. -349 534 -226 310 -538
Customer Service Customer Service Customer Service Customer Service Customer Service
[l + Schonteid | TR P Toksdort |[FSEMl G Koter |[ZXEN R Letrer | [FEEP v Fakenstein| [FEEN G Booimann | [FeH] 1. Neift
-433 -397 -345 -237 -505 -242 -270
Lamps, Appliance Couplers,
Luminaires, Cooking, Baking, Switches for
[ zs ] Components for Floor Treatment, appliances, Cables and Purchasing and Organization Factory Inspection
Luminaires Ventilation Controls, Relays Special Cords Logistics Development Audit Service
ifi i Sales and
Conificatn Marketing FI . sater| [T W Bogdan |[TEA A Breiz [[FXF . Strotel | [FXFAPv.Fakensten| [FXF] R Becker | [TXEN M. Schmidt
-663 -357 -322 -246 -505 -568 673
Dr. K. KreR 906 | G Reichert -225
Low-Voltage
s gy wd
Laboratory Equipment| Kitchen, Room and | Protective Devices,
Strategy Development Quality S - Transformers, Water Heating, Miniature Fuses, Power and Calibration and
and Information s S EC e Batteries Pumps. Capacitors Data Cables Test Engineering EDP Systems Conformity Gontrol
B. Franke -277 | B. Franke -277 |Fc13 RG] Fo2s | c. Tk | IEEM T- Kohushoter | [TXEY Dr.S.Kloska | [T K Neumanit El R Jam
-253 425 | +49 305515 6231 2k 370 +49 351 8890 824
L) VG and Acausics
Medical Processes Usabliity Testing Consumer Electronics Il wkis
Systems. Photovoltaics, Washing, -7
. Industrial Technology, | Cooling,
M. Bothe -224 J. Ripperger -435 Fuel Cels Hobby, Garden Office Berlin Notified Body EMC | Maintenance Office Dresden
=8 5 Megers XX O 7 Emst
s Il 8w ] 2r 1
Service Administration
G Reichert -225 H. Salomo -324 Products and Systems| Chemical
for Installation, Product Safety
s and Sustainability
T T
Personal Accounting s -3
H. Precht -546 | PvFalkenstein  -505 Environmental, Portable Plugs and
Insulation Material Socket Outlets
and (for household),
Endurance Testing | Cable Reels

B 12 VDE te 2% 2 S B =30 2 5

VDE & &
18000 1 %75 7%

Wi
e

172200 FIER £ F - 2700 7 # B FehE 2 = S s

Porigd ik 278 53750 BR 720 3 AT 2 & KE
@WVE#  H A N2 %BE > 22 R ARpR - HP ¢ 3 %% TRE 5.2
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Competence Standardization )
platforms Expert  Pre-Standards International
network Concept consulting Standardization

Precompetitive

Conceptional
Research . .
Design Prototyping ig Standard consulting

Usability Tests
Management

System
Certification
Doctors practises
Telemed. /Medical

Use Phase

ety Product Certification

: More than 3,000 high
Centers, Hospitals . .
calibre Experts in an
Interdisciplinary
Serial Competence-Network Operator
Production g LT Tests Information
surveillance Clinical
Studies
Market Recognition Lerellin- Market
Information JETIGTINTEITON Cost Carrier 2D

Approval
(0 1% 1)) ))

Study

Information Information Information

® 13 VDE & MDM's / HDO' s 2 JR#%5T & Bl
2. 3N F

(1) § 3% ~ 5 -

~ =% i742d VDE 2. Mr. Wolfgang Niedziella(General Manager) ~ Mr.
Michael Bothe(Head of Medical Devices/Processes/Systems)% Ms.
Jomuna Choudhuri(Medical Software Section) ¥ * ¥ @& » H ip b BE ¥ 4o
SHrr o A AP AALARI) EAT 102 FigTR L TRER
A FA 2 AR ’fﬁi?"ﬁ’ﬁ AN o Tk S ﬁ? U A =5 e s
B b R1EFm 8RB o BT I R%BRY 2 B3 nmy 93t d

2 p Ak TP Z‘*§<“99ﬁ)§i%ﬁ7z\% £ d Mr. Bothe /i % VDE 2
EREHEEEEF TEASLIRARIND R E BRELGT 2

¥ Mr. Bothe %71 5 M " F % B4 T4L% 2 2 RIFIG > M@ FRF
VAR B Ak & T A 2 R b E o 4o @) 14 R R 1983 & At eh TR kg
KA S R 60% (R T L IR R BT PR
R T S BRhRT S BEhRY CF B AT R P TR 15%E S A
BB FlE g o 10%E AT 2 R L 0 H B T F Gkt G 10% - 7
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g JTEC60601-1-11 2
SRR AP EHE
By 2 Ap b2 )];)‘;‘743"1- AN S

?I.'F" “:'K b3

S R RS

gt

Fe R TR YL
T AP R OR ‘éE’J'-lp 1 A F) 1 Ag PR
e LAY PERSON( & A % i 4p B 3" uehh =

L) FHEARMART ~ @ SR AR 2 A M hiRGE O A Y k(T
B BARTE R B AW
Ao E 6 A2 R POET -

%5 VDE4 4 | 4

FRAEF R AP AL

F AR B A 1 0EpN g PR

Mr. Wolfgang General Manager Service | VDEf %% 1 ¥ | VDE %5 R B

Niedziella Household, Commerce and T EBIRRR | HASER
Industry =38 [ECEE CTL | Bl %
Chairman of IECEE CTL BIFRA N R4 w R ARE

Mr. Michael MBA VDE ¥ % E#/ |VDE F7& %

Bothe Head of Medical WAg/ kg | H/ AR K
Devices/Processes/System g Sp mEF

2R

Dr. Jomuna Medical Software VDE ¥ % £+ % | VDE %5 B ®

Choudhuri Section FGI2 Bl Fp 2 R B | MRl p R
Medical Devices, EF RN o R
Measurement-, FG12 3% F® A% 5
Control-and Laboratory
Equipment

Causes of incidents of medical products

2% unforseeable
8% construction-=standards

15% environment (PE,gas, EMC)

15% maintancelperiodic safety checks)

E0% user errars
-wrongapplication
-missing initial training
-missing follow up training
-missing education

-bad manuals

-bas usability

—fluctuation

Base on a German analysis dated 1983 from WDE

B 14 VDE F 5 BH & ¥ s 2 41
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HERHFEA LY DD bk iRl ok 22 t%@?%%@
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I IV EEY
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Risk Analysis \
sIntended ugeand identification of charactenstics(4.2)
relatedtothe safety oftliemedical device
*Idenfification othazard(4.3)
Estimation of therigk(s) for each hazardous situation(4.4)

Risk Evaluation

»
Risk Control
*Rigk control option analysis
sImplementation of rigk control measures

A bR s A %@Bgﬁwﬂzi’*a%”’ﬁ)@ e JEA 4

SRR SRS S
B AT R NS

G o ho R B PSR A A TR CBEAT

4R

Rezdual rigk evaluation _

*Risk/benefit analysis
*Rigk arising from risk control measures
+Completeness ofrigk control
«<

Evalnation of overallresidualyisk acceptability

¥

Risk managementrep ort

(2)

5 )

@15%%$ﬁ&%¢ﬁﬁﬁﬁﬁ@

TRE 5

gk o4 M Bothe%fﬁw AREE B T d
ﬁ%—ﬁgﬂ$=% 1ﬂ$%#i%ﬂ1%o$
REHEARRAAIDG AR AFFERE AR &7

EREL R & Fﬁ,@ﬁﬁ@» PR SEAECEIRT

Ak

d R T P A

B AL P P A

’W%E&ﬁ
REHFT

F A &2 ROUS 42 & 474 8] ~ m@ﬁﬁ B E R éﬁﬁ%?”o
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B 16 VDE %3+ & %

() 7423 - L RM N 25 jer= § 1 PTB
1. % ®PIB 4 :

1€ R B3 28 e 32 B heRT 7 I’%(Physikal isch-Technische
Bundesanstalt 5 f§ £ PTB ) » 4E RIZH 2R AT FLEL30T 2 Fefipio s > 3
R 387 Er B0 b3 Ry a
(Physikalisch-Technische Reichsanstalt) » £] 3t 1887 & » 2 & B F &
52 3R o B R38040 M Braunschweig > ¥ 4pfkm 3 A 3% B
w493 1,800 281 >PTB2w +~ =4 175 ¢

® ;- ¥ 2 f 4 ¥ (Fundamentals of metrology) @ B*% & ¥ ~(SI units)
2R (legal time)z ¥ LA Bif -

® &z - § (Metrology for economy) BB BTz B A Ak
B ERN pRe L RN RS E

2t € 2 352 (Metrology for society) @ /i@ ¥{7 5 *
Rl BREPR TR 0 R L RE -

I
Ik
(s

® - § W% ik 2 ¥ ix+(International affairs) @ e+ W% 2 - R

R E TSN
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“fearn logy for sn-:a*w

"Eﬁ?-‘rdie

B 17 €W PTB 2 = < 7%

FENHre A @R o PIBL o8t s RE TR S BEFEEZ D

BERE A L LR R L
LAY S F R EH L 2R

Radiation Protection Dosimetry”

® 5 | w4 8 %EE (Mechani

o
>
i

2% 7 % (Electricity)

o
ko)

i v Bz R (Che
Protection)

>

o ;

aut

4 = 1 k8 (Optics)

[ J
N
~

(@]

|

D 5adE 5+ (lonizing

(]
>
>

S o

4B 17 @ A= Fﬁ’—i SR Eﬁ'ﬁ” PTB
WL g 2 B R g > WP E 6 2
2.3 (6.3) > ﬂ 2 w2 }%—ﬁv&r"‘ :

cs and Acoustics)

mical Physics and Explosion

. 4% % 1 #2(Precision Engineering)

Radiation)

Radioactivity Catalogue of activity standards

21



6.2 xitisf o %72 & £ (Dosimetry for radiation therapy
and diagnostic radiology)

6.3 #5&EAE (Radiation protection dosimetry)
6.4 &+ 4viE Bfo %% 45 53-(lon accelerators and reference

radiation fields)
6.5 ¢ 3 {54 (Neutron radiation)
6.6 &2 & A& (Fundamentals of dosimetry)
6. 71 #k i¥45 & %3E (Operational radiation protection)

® 5 7 R {ck ¥ 45 5 (Temperature and Synchrotron Radiation)

® % 8w ¥ g mi g T (Medical Physics and Metrological
Information Technology)

® 5 Qi BB & % (Scientific-technical
Cross—sectional Tasks)

® 5 7 x : 7yt 2 JRi+(Administrative Services)

Type approval of Realization of the units German Calibration Service
measuring instruments for...

... commercial

transactions Reliability of

medical devices

Medical Devices

Act A Radiation
Atomic protection
Energy

... official
transactions

Units and
Time Act

Act
Regulations
ificati for the Safe
... traffic control Verllf‘l\canon oS of |
o hazardous transport

goods

ALK

Safety of
.. radiation Dex:;es Explosion
protection protection
Industrial Code [Weapons Actj

Regulations for

Federal the protection Sl
Electoral Act of workers and \ C'V'llan
environmental & firearms
protection

<= =
m’ Noise
protection

Type approval of Type approval of
voting machines  gambling machines

B 18 PTB 2 %452 2 £ x4k

... environmental
protection

PTB AR FR EHFHir2 A S%@ECLFE * 2 RF G54 4 1)
2 AP M2 4 RARAC BP0V 0 RS PERIR SR B i £ 4 L 28 T (DR
f7 # % (Radiation protection) » % 5+ iv 2 » L & f §3%csiise 7
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i St AR 5 (2) % @2 (Verification Act)RfF iz TR EHFSE » 14
Rl €3 802 4 g ik 252 2 K 2284 (Verification ordinance) =
A ¢ ZAPM DT FORA] R 2 B R 2 TR B4 £ (Measuring
Instruments Directive, MID) ; (3)%5-*1% ® 412 (Medical Devices Act) ;

f%%?ﬁm?iwxr,amﬁ;ﬁfﬁﬁﬁﬁ%cmwmb’pw
%rm‘i B R L g AR F4 4K PTB If:’ﬁ HALF 2 BRF AR hrRa
BotEM e FRlRRE N FREHOE SRR mE G ¢ gk
b F g dp 4 dp LRE B HENotified body) g A

LB E R BN 4
A (TARA B P oend By f# PTB b A Ry 2 R E 2 i o AR
BRI W EH ST 6 22 55 A E (Radiation protection
dosmetry)‘*fSF'H “k’“ﬂ‘% » 4 Dr. Harald Dombrowski(Scientist) 4 %

W e bR F R 2 LR L AR SR E 2 Rfp 2 BRI T
Dombrowsk1 # 1 4 ‘)%??? BE o T RARER G 2 Hemp

(1) @R Pl ot 4
® in 4 96/29/EURATOM : [l lvi"% i SRS SR O G
A% 2R
® {2 T2
> i SR (2001 E4) ¢
S Rl U T B - = @ﬁ%l >
- e B X SR ER 2 FTAAOV > IMV -
> X A2 (2002 #42) ¢
- X sFamkyE HFiv A bkV < HV < IMV > % fe47dg 8+ 5% % (stray
radiation devices) °
LS PR 2 o 7 I U S
R IR0 R e R X E#%'i%%(RoV) ) iﬁ%fi BAET
R R h YR A S AR o Aol 19 o o B 2R 3R 2 b
GE BN PR - XFARAPEIH B fﬁ‘*‘“ﬂli B A

2R B AR %95 6/29/EURATOM 45 4 R iEdE 4 & 0.1
F FEHLEE A E <3t [uSv/h 7 o 3k D4R RIEY
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Technical safety standard

very low

X-ray tube assemblies _

basic protection devices |10 pSv h*' at 0,1m
(to be implemented with
the new X-ray ordinance)

medium

high protection devices 25uSv h"at0,1 m
10 uSv h"'at 0,1 m

full protection devices
Very

high

B 19 1€ W5 5T F 11 b &~ 4

(2) X &g 23 %AFGER X 802 ) ¢
Xk F 2 A1 % RIEFSA & 128 308 DA ALRIEE X A
2o AR ER(ERIS IR » T2 a2 X k2 B (HE)2 £
B)) o PTB 3 7 2 2. X stz BB E TR > 25 RpFENd 2w
i#;q TR F PR > H o Arde B 20 o

il FI G 51 BRer
GHE ~ EL )

AT

’F?‘F‘rﬁ(initiates)

R

B HER(PTH)
H Y (R
WS,
HUH (AR
> ERVPHBTUY)

B 20 X &g 3w A
(3) X kg2 & f:

® 55 % & & 2 (Dose rate) :

24



X-ray tube assembly

= x-ray tube + protective tube housing"

5
4” X

M

=

AN

AR

if

<
=

w7
7
e
(="
Ny
1

cathode anode
“may include the HV-generator

DB ET RN

Xkgui i PIBREEMZ? FoHE b 'd53 fisg = &

dAER SRR KPR eE 5 40 & 5 BpIFEACR 21 P FE Y
B BRI X R AT R o d YRR X R e
EHREVRRGR  HMELAGERLZFE HE A il EL 5 F
RGP 2 A2 T i hH B (Aol 22 o )i ¥ BB - 9
1-2 [P 4ot g ARG > PIZHTAR ) ARE > PP -
FEA PR o BRI * Ao 23 47T e
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»4 IT* - measurement of ,radiation leakage* ISI-B I

() Dose rate meter 1

W22 X kg BiEHEERKE T LE

Dose rate distribution of a X-ray tube assembly |5I-B |

£

= o : i .

o | i .

E - 3 ; "1 H*(10) in mSv/h

= o . !

o i - [ S

g ' = N T - 0,2000

T ; : 0,4000

4 0,8000

™ 1,200
1,600

2,000
2400 2,5 mSv/h
2,800
3,200

. . l_ . . mng\\'\"“
Violation of the dose rate limit! [

B 23 {558 EHE £ pl%
® BIEHE LY

B iwig T (B HV s S~ R70) 0 2 B X Sraz st AR

THPERE EgEwm(focal spot)z 1k Az miEHE (Y £ X
ki itz BIBEE) !
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> HV=200kV #iFEL F =2.5mSv/h
> HV > 200KV ik iE~ % =10mSv/h

(4) F %3 537 ¢

125 X % § s m R B Rl & 40l 2
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