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<Abstract>

Title : A Study on the Efficient Support of Medical Equipment for ODA

Support of medical equipment for ODA can help decrease health care disparity
and improve accessibility to health care of developing country which is deficient
in healthcare infrastructure, It is said that 80 percent of medical equipment in
developing country are provided from international organization and foreign
countries, However, it is estimated only 10 to 30 percent are operated in a
recipient countries, The research started to find a way to improve the reality
that medical equipment is not working helpfully for healthcare condition
improvement of local residents,

Through literature investigation and field survey, considerations for the
support of medical equipment for ODA are analyzed and suggested,

Big problem of the support of medical equipment for ODA is supporting medical
equipment without proper preparation for maintenance, For operating medical
equipment, manpower that can operate and engineers who can repair medical
equipment should be secured and medical equipment consumables should be
consistently supplied, However those are not met, so there is a limit to support
healthcare services for local residents using medical equipment,

It was needed to analyze a process of healthcare project for ODA and a
procedure for the supply of medical equipment for efficient support.

Requirements for supporting of medical equipment at stage of project planning,
BDS, PMC, and process of healthcare project for ODA are analyzed and
development plan is suggested,

In healthcare project planning stage, it needs research to find out whether
requested from a recipient country is optimal healthcare program for local
residents, and suggestion of medical equipment items and specifications suitable
for conducting health care program in an area, For that the medical equipment

expert is involved in the early stages of the healthcare project formation, and



found out that there is need to review supporting medical equipment together
with employees of healthcare facilities, health experts, and architects,

In case there is BDS stage, it is desirable to create plan to build healthcare
facility, BDS has the medical equipment plan accord closely with medical plan
and this should cooperate to reflect to the architecture plan, manpower plan, etc,
It needs enough time for planning building healthcare facility to utilize medical
equipment in healthcare facility, Building management plan is not only
establishing basic plan, but also variously establishing detailed plan for
managing healthcare facility,

At the stage of PMC, it is needed to induce healthcare facility employees to
utilize medical equipment effectively., Supply of medical equipment has to be
provided in time for being shaped management conditions, For this, operation
maintenance education and training, systematic construction of medical logistics,
maintenance support construction and improvement of capability of maintenance
should be done,

At the stage of evaluation, evaluation results from detailed assessment about
supply of medical equipment are expected to be feedback for next project.

Supporting process of medical equipment should be examined with requirement
institution, requirement decision, compilation of a budget, procurement, supply,
installation, operation and maintenance,

Instituting required medical equipment is the first step for healthcare project
to support necessary medical equipment as ODA, and it provides a foundation for
the efficient utilization of the devices as well, As a result from case analysis of
the process of medical equipment requests, follow countermeasures are
recommended below, The basis of demand for medical equipment should propose
with a healthcare program that needs in the business area, type of treatment
services, treatment levels, and laboratory items which correspond to
circumstance of local residents,

In addition, the proposition of medical equipment request should consider

following management conditions, Firstly, it is significant to ensure the capacity

Xi
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of human resources to utilize medical equipment and the possibility to operate
training system for the manpower, secondly, to consider the capability of
estimation and procurement of annual requirement of management supplies for
medical equipment, thirdly, to check medical equipment operation environment
such as electricity, water supply, etc., fourthly, to ascertain that the medical
equipment operation environment can be set timing the supply of medical
equipment, lastly, to consider the capacity of medical equipment maintenance
support system, It is required to organize a team for the proposition of medical
equipment request as soon as possible to check and suggest medical demands
taking account of those conditions,

The determination of medical equipment request is the process of verify
whether the required medical equipment can operate compatibly in healthcare
program in the project area, Also, each donor and recipient country related
personnel should form a council for the process,

It is necessary to draw up and execute a budget for medical equipment
proceeding the healthcare project in accordance with the local circumstance of
medical equipment management, Also, it is a challenge to provide the medical
equipment in different operational context considering the public procurement
related law and the characteristics of medical equipment market, Therefore,
sufficient research on the market and the capability of medical equipment
maintenance is required to deliver quality medical equipment accompanied with
constant maintenance service within the scope of procurement regulation,

Moreover, when it comes to the supply of medical equipment, it is important to
pack and transport so as not to damage the equipment, Logistics service provider
experienced with medical equipment should undertake its supply process. Also,
there should be training for preparation and utilizing unloading equipment and
supervision on the staffs during loading and unloading,

Furthermore, the condition of medical equipment installation should be
reflected in architectural design for substantial medical equipment operation, The

condition includes a stable supply of electricity, supply of clean water, etc,



It is urgently necessary to secure existing human resources in management and
maintenance and cultivate them to provide local residents with proper healthcare
services utilizing the equipment, Along with this, maintenance support system
should forge preventive maintenance as well,

Non—governmental Organizations and donor institutions that support
developing countries with healthcare service struggle with utilizing the medical
equipment and providing treatment due to a lack of human resources in
maintenance to operate and manage the medical equipment, even after they have
provided the medical equipment, Therefore, it is necessary to found medical
equipment maintenance support center by regions and share the human resources
between the regions as well as to cultivate competent individuals in the
maintenance field,

In addition, there should be training and regulation for medical equipment
management, They include drawing up and utilization of property book and
record card on medical equipment,

Also, it is needed to procure experts in donor institutions who can counsel and
control over the medical equipment, They should inspect medical equipment
operation status periodically and provide improvement measures, The
accumulated data in the donor institutions should be utilized to plan and push
ahead new health and medical care business,

It is impractical for ODA project to find a measure for efficient supply of
medical equipment in a short period of time, Thus, there should be constant
examination regarding medical equipment support, application of improvement
measure, and feedback on the subsequent project,

If medical equipment support plan is established referring to this research,
there would be more reliable and efficient support, Lastly, it is expected to
invigorate studies on the medical equipment support in ODA healthcare project

through this research,

Key word : ODA, Medical equipment, Medical device, Healthcare, Maintenance

Xiii






Mg M &

1o

AP AT S ot ol AEA] EF ook it oty AAsHAl A HE7E A
2L BE Abgo] S 2 |
o] ofZANE A& W 4 9l BARA L] HIT

Eol e o|e} o] HAo|m AYo] RE5T T =] FRISA
el

grel A2 AN Fa g, wAR
st AR YRS A

-0,

K
o
N
iz
AN
ot
2
B
mlly
H
N
1o
e
R
lo
il
1o
itid
)
ol
o
%
B

5

M=o BAos & A 919 92 200058 2007d7HA] wid 17%0]4
o & S7H&S Holx vk 2007d=e] OECD DAC %7F59] At Yot oAzt
A% E 33t B0 E ODAY] 23S oF 15098 Awo|1, ¢rogw W 7o)F Holo o
g AL AL or FUE For oEr).?

g2 19459 8- 15 S o] % FAKIB|REE LxE W] ARSI B RE
oo A= 6 - 25517 § AFttjupulol 3o RRE IYoRY YW 2§ A, 19899

]

AEdieta o omgu] Aty 5o xS WE Ytk 1960 U=

1) 1948. 12. 10 2 HAE =30 XHELSH Universal Declaration of Human Rights. article 25. 1. Everyone has the
right to a standard of living adequate for the health and well-being of himself and of his family, including food,
clothing, housing and medical care and necessary social services, and the right to security in the event of
unemployment, sickness, disability, widowhood, old age or other lack of livelihood in circumstances beyond his
control.

2) S22 MET http://www.koica.go.kr/



= Ry AR uy, RAYR ML, 23 QY
A 71 soll "k AlL=E A Q] HEa Ade Aokt Qv ©]
HAoR 7Rk F5el] fRt HAomAld A9
i Aok
oje} o] =re] Aoz BESy| Pe HAom AEo A5 o=r]7]e] 8%
ol T7FstaL o, V7S &8t A FRHENA AEHF Q] HuorAnAg
A

B AR, olorEm} 1
of et sgto] R
271718 Ak AR ke

)
1o

ABak=e] ATo] Y-S ODA AR BRI B 4
SIEERPRET R %71 e 9 el o] $8910, SN 288 A
A7), G4 5 7N AMo] 2ol A QX %, 9777 24§ ARES AEHOR F

—L
H
T 5 U oA B8 oA o BEow By 9

A3 UELE 3 0D Al 7171 Aol B WA P 2E Ba sl

o

(e}
il
N
N
B3
o
lo
ko
i)
il
2
ol
o

WA= 8571719 oF 80%= HAI7| et eloolA] dxE W Zlojt}, dxH
0|2 7)7|7F oA L8EE AL 10~30 %8 FAECH el o] V)4 sk AR}
e v, AR £ Ao, 3Rl Ve A BE dx oA et Bl
"2 AL Aot 2o AA R4, 98 ARFT} s o] fato] gilolch A}
T AU AT AR 7IdHE 299 omr)7] AxPAY FFAA A= AL
T E FABHA "ot ®) olet o] o7 7]7|7h Ao FulEe] HoR 3 Aol &

oAl AREEA] Bsta Qe dAS AWM Zart 9l

St A g whe] ODA B9 R 27 ke Alwd Ag7tst, 4 A Y, 24
o|matel ghgoltt, AIHA o]l X&7Heet HUw A AE st Balow <l
o o5F s}, RACRAI 9 mI|AA, oJoFEe] B ol omAHAE 7H*d8}

=2 O
1, AepAFe RAYRE AL Bolu, A% fA I FFES St ok Ao

o}, of Mekollq om7|7] A BRI FES A% ALE AL o gTIAE A

L A0 ol gt FRFAFYTOIA AFIAE ARHOE PYFE ZRIFS

A ok glvh, W A%, moelm $7 AA Ao AREOR G|7l] g5}

L oERawe Agstn gon §9 gAld] g8 Aol Hu %lEP. BEREBRIEES
1

3) WHO. (2011). Medical device donations: considerations for solicitation and provision. 8%
SR MEHECE (2007). BEHAZ 20t PAJATAIY SUMIE s F34F Z2UE DA

Rt
ol



ODA RS RAOAM R 7|7| 5 Adshe BT &8 HHlE 245l sd=olA
Zasihal 243 o=r]7]e] dA| B8t ol dele 45t aeHdl 9=
7] Al ke e 5 Qlvks 7HOlA o] A4S ShA H A

HALRAR Y FAANATEH 2=717] 28 A7), 28 2A, dl4t 6
A, 29 9 =717 AL FA, A3 FAA w7
olsieAAt, Fol= ODA A} 77|79 =& Ak, ;=] HAior & 9 A
&, ARl als &1 Sl A=) Aol g vAle Ae=
of #e= FUS AHAQ KAz AuaE Aled & e T BekE AlAske]
SAYRAT ARG Y BE goled 719 = Sl
Chis

FEEAQA Ao B Xlév%

E
N
o
I
[N
Y, of
SO
NI

tadk

2
SL

rr

=
-
0.2 ODA Amu FEEDIE EERTER e

2. el 25

o 7ol BHL FAYZAL ARICE AU SJ=717|7F SgFe] B RA A
A EEHOR BgEo] A% OR HAARM A ATT & U= sk ek, 1
23 A8 977|717t BLHOR BE HES sl ODA A 4-Yel Yul7} glo] A
WEAT BAR B Aol J1ofd 4+ S st vk €277 AR £
Noto] BekE ARRFE wEste] AR YR AU YL Ao} ERAQ Uz
8 4 Jws sk o

o’
™
1o
M
>
1A%
2
=)
{
it
b
{o
o

] A4 % olzr)y] A B SUe] Ao FuSe] g

BA0lRY BFYE astn FA) BAlR AHAS NEHOR AT 4 i
#olct, ODA MARARIelA l27]7]e] A

2915S BAIsto] WA Webe A Xshaxt ah

ZASHE FolTa Suo] Wl AW el SelA] Ao

AR W Al ERAQI Y277 A BT S Yk AR

Ao T



3. il Hel

o] 9 ODA BAYRARICNA ARI71E AUT AL AU BT &8 AeS
wajste] mg Al =717 AU Y AT Bk

ODA A4 £|&717] A9e] FoiFat 49| €277 B F2 % ODA
A, A, olshBAAL, 7143, Bo 29150] AgAte HAS stu gk, 977
719 AL e asnle] £aA), A8 B, A WA, 2D, FE, 4H e
2 Este] AT Ak FAARALE A G=71719 AU YL
AR AL A FUSAA ASAOE S WA Ao AE Aok 5

Aoz &8E 4 Qe WE =&Y

ODA HALmAYS] 4, Bl 2AL 1 Aol o=7]718] 28 A7, &8
24 BAE EAs, w77 299 3, A, &9 TS F= adsS 24
o, ol e BARAY S HAE BT 4 Sl =77 &8 A =77
9 Y FEE 9T 1S T HHE B4R B4 g

HAYRAEY 7| Hadgy BAL B BAXLE e HEsy 33
2R Y BA® A F & 7I7IE AT AR A dgeR it

AR ofafof, opxzElz}, FdH], 5 CIS A9 F /NdEi=o] fdedzst B
Aoz AR e) B BdE B4 skttt 9&77)7] A BgolA & H 3t Rebsforst

o =717 A9 B
2 g o= et
FUE ARE BHSHL WA YL AL,

7 FE skoich. AA7F ODA AFY -2 Wi
S

o
)
ro
1o
l
N
N
)
(i
ok
2
o
__),4_1
>
ol
o
f1
Y
ol
S
8

o,
PN
i

fl
il
m&

¢
r’l

QL AFEATO N BARE FRY S A3} AR171S AL Ao] Aste]
Aol el A



4. A7 U E

In

1) g9 7|82 &

ODA HZAQZAIoA 27 7]7] Y HAL B35} <
ODA B RAS] AldlE BAlTt @Y 24 B8 Skl RS B
23 =& wASol et ek AASHE

2
=
r>~
ofr
—_
rr
o
2

o|lg7[7| X =H A oty 24 UM diot &
2 2 2 2 2 2
22 H7|
Az 2 ODA AtdolM 252l
¥ o|27|7| xlg whet
A9 AX ZHEZA
0 - ODA #H X2
- AQH7
- 227|7| XY XtE 2Hl
— — AOZAX
of &k HA . EISA ZA} X}E el
o o = - o &k HA
1y - BE HIt Xz 8 )
- XL
K| EAL -=
=y - zZz
L N ©
— M=
0 S EEN &
= = - 29
o= QI &
2 Al ok
Az 24 2 siM
)
AR EA
oot |'E1| e | é%
= o

2) A+ =A|

ODA AFA 9J2717] A WS AN LA 9R7]7] Ade] 7H5T Aol
e ZPgolA ATE st
Sk, ODA AHIolH YE717] A8 A7 Y]

[OaE 1] A7 A

SEO =X 1L
= Fe 8l

A7

flo




=, =717 24 B FFHe F= 82 FAWN

A, w77 28 AT dit B0 dFE T 82 FATE
U, Y577 290l FF= Fe 892 F

oA, Rm7)7] el dFE Fe 8de AU

oA, =77 AR dEF= F= 89U FUUI

A&, Y717 2P0 FFe Fe 82 FAN

ODA HARARINA 2J27]7] Aol th&t &2 ZA17F 3lof vasa e 82|
S kil 7P

- U= BALARAMEAA =T A8A7IE T s9o] FE3h

- U= i BARAE oA AATE ZEEo1A A gk

- U=y g BALBAL AT /iAW AR7]E o] R3St

- 2&7)7] gu] ks FEskA] Fhal Rl

- YRV 288 ARF T dlite FHESA| Feka vk

- Q=7)7] &8 Aol gAY &8 ol gl

- A7) Tl dASHA gFom Aol oF F2 § r7|7] & 7Nk Aol Zhof

A A Sk,

ol2gt 7S ODA AFJLe = At HAo|uitdle] FRBF/PAYEIA 5 £ A

=28 AR 2AE B9 HE5S Aok

A

¢

«
2
4
lo
X
It

of AT BARML, AY 24 ANDTLE BA AH AT PHOR Atk
o] G ODA AR XUTk WAL RALT T LA} ALY BRoIH 2ALE
G HAstel WA el EEStER shelc
nze

BAGNA m7]719 Ald HA Y} 8 dEHE =
of Ald I 7] 28 AV, A8 2A, di 14, 22, 34, 24, &9 B4

o AHE AL BA T

1 8 2A

2z dR2A Gl ODA HARAR] A9 F 9871715 A UT Ale]



ARe] A BRATE AR, A AL SFARAL PMC AR] 23 A8, niagEd, B
ARAH DY 29 AN, Bk B4 59 A4Rok ODA AFRIA A 24} 4RE
gt

gRrl7] 2847, A0 AY, oA WY, 2P FF AA, 29 5 94=17] AU
Y3 BAY FoI T SATE FA, Aw, AR, WS, T VY FY, ODA B
W Aot MR ATRIA L 9 WY AR F& A, BASHI

gus71e) A AR, gRs]71e) A, ge] 9g)7] 47 o
S8 T AN A 24, B A WA U 0% TA 5 777 L8 U

B AGET FAUA N Folshu Q= e Folr| U] w7/ AU BA ARE

-1>

r*°

WE, _\_
o

A

1o

Bl

>

X

2
2
-

a3 Felele] B 5 RAARAMHA =7 A L 2§ A
2 58 w4siol 0DA Aol DIl £& A 27 A% AAE €

R 5L A
S ole Were Badtgr

2

=
=

(2 3% =4

BURAE RED ARG ool WL WES HAYGRAY TRA, A B
5, waw 5o PAAE Rl AR A9 9 Pel 4R Ba, el

AR7|71E Adste Al Holet dd=E
= ]2] ODA R omARY HAR; e
|=27]7] Aol tigt A=A Q] Ame Wdth HARAL &9, =7]7] FHIAY,
WY AY Heiabe] 44 A 4 5 Q=S B AZ7EE HEst
dollA 2=z7]7] A|del a2 Q] Wekell Hish =2 & shilth. Uil o=7]7
o FFIAE WEste] =77 sF 2=mr]7] AH| A, g 9 AnE S
Soll Bet AR HeE A U= GR7|7] AREARE S5t =l
o A=) 29 7hsddt AFsiord ArdES AT



M2%8 C1E2H =22t d¥d HE

1. ODA AtHoiIM 2|=27|7] X[ JHE H 2[2f

ol=71717} olo]H, ODA ARlolAe] olw7]7]8 A|Ysle ofu]t FoAlX] AmE
o, olm7l7lE BAE Al Aw s ohlzt A% 248 98] AHREolA L
o AgEARe] mAolw BREe slasy] 8 w77 Ade] SeEm lrk,
Ut o|R717]7} A YEolE Bgo] ot Hol x|o] FulSolA AAE mAoR AuAs

Agsta ok A9k wastn gk

oS

ojz7]7)e] AYL o A%E HAFH] 4T ODA ARRITHE oh2 B4S 21 9] R
2 Aolth, el7|7|ut e AL 84 AR So Fgol oYt w777 25 o

8 st U A7t FFol Hojokateh, e o|=7]/k SRy W] o|uAvt Bas)
o 93 o] AF AYIE, BA AE A7, omTllelN 2 ARE 4
% obiz glgo] o)t

olefat o|=7]7]0] BA4I N9, 8ol TAHE YEES e ol Almrch

1) o=22|7] Fo

2717+ AFE S A AulolA Tt Uit HA 5o ZgRIT Ao A&
3t = Aom olekZal o] AR AL, W Zg oFg] Z+go] ¢t} World Health
Organization®] 34]2 2l observer?l IMDRF5) 2] Z A9l GHTF(The Global Harmonization
Task Force)®)+= thZ3} o] o|w7]7|& A olstrt.

5) IMDRF is a voluntary group of medical device regulators from around the world who have come together to build
on the strong foundational work of the Global Harmonization Task Force on Medical Devices (GHTF) and aims
to accelerate international medical device regulatory harmonization and convergence.

IMDRF was born in October 2011, when representatives from the medical device regulatory authorities of
Australia, Brazil, Canada, China, European Union, Japan and the United States, as well as the World Health
Organization (WHO) met in Ottawa to address the establishment and operation of this new Forum.

6) GHTF was conceived in 1992 in an effort to achieve greater uniformity between national medical device
regulatory systems. This was done with two aims in mind: enhancing patient safety and increasing access to
safe, effective and clinically beneficial medical technologies around the world.

A partnership between regulatory authorities and regulated industry, the GHTF was comprised of five Founding
Members: European Union, United States, Canada, Australia and Japan. The chairmanship was rotated among



“Medical device” means any instrument, apparatus, implement, machine,
appliance, implant, in vitro reagent or calibrator, software, material or other
similar or related article, intended by the manufacturer to be used, alone or in
combination, for human beings for one or more of the specific purposes of:

® diagnosis, prevention, monitoring, treatment or alleviation of disease

® diagnosis, monitoring, treatment, alleviation of or compensation for an injury

® investigation, replacement, modification, or support of the anatomy or of a

physiological process

® supporting or sustaining life

® control of conception

® disinfection of medical devices

® providing information for medical purposes by means of in vitro examination

of specimens derived from the human body and which does not achieve its
primary intended action in or on the human body by pharmacological,
immunological or metabolic means, but which may be assisted in its function
by such means.?
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7) WHO. (2005). MEDICAL DEVICE REGULATIONS Global overview and guiding orinciples. Vii
8) 2Z2JJ1¥. ¥E WM121075, 2013.8.13. LEIMHE
9) MDD : Medical Devices Directive



I AR e g 2, Vel 9Fe 7] A FHLR AREHE VI VA e

DA BEALZAIAE 2|77 |77} 2= EA

o
il
N
N
-
i)
lo
)
my
flo
|
ox
o
pass
-E

@) =771 &4

J=77]= oetat 7], AL, AR, B vhele Ve ol a8 E thaoldinh 4l
74]01] Haslo g 7]74]7@ 1{7]% ord ol 7]‘— A = o
obEelA A, ul#e] FDA § ©|77]7] <l slr|we] <lsl e
satu] Aol A w7} ZHs sl

gr7l7le vt 22 5

Ar77le A, A dde= /\}ﬁﬂ% 71710|B2 Atfj b0l 87-EH, 717
, 371, MY dHEAAY), &=, ofst

1123
o
9
(o]
9
rit
R
_%
_|>~1

o
i)
rN

ro
2b
=2
)

2,

3,

N
>
N
i)
ol
ox
b
2ol
1o
2
1%

Sul Baw S PRE NS PHEY PHORE 2o} HelH, WA
A 52 olgstel QA AR, Basd So| FRE S
o7 7]7|= EAsta e A 1A Zof AlE AL 4 = we 2=0] 93

o] &ZAFte g AHule] ot Aol Q@ FET]

gR e o277l A71E AT 71717 @ xﬂoﬂ 44 WEol Hu 2 9ol
e 9 FEAN ARE 93 A7 AFL Fof £3 D B A =
ciel 1% B g ez A7 A, AR 9, 7]

Il
A Tol doid o leBR 7|l oAn|et b HARE AAISoF T,

SRR
tHE 71719 MR R Q2o % AR R gHol] tR] A F HRE A
3

S, qh, w Bo) At B4 EARER AR ARskE AAR 9]



3| AbEE sfishe Lol TASHA] s HA Al AAE AL w2 A E el

et ShdslA] wHEol Ao} Tty

o skt obdl
YR A% Fhaot BRHEES ol AHgaIth B E.0
HREE $la Ak, obbBREA, BRHZLA(S), HolH WS $Iak G, olAbsheia Fol
Fhest 2% A4, AW 52 919 88 222 Agsithy QA] m2d )
%31 71719 24, A9 WE, B o4 5 1Y 84t he Fons

718 oF 2t

o7 717]= WAHAOAHE AFHET T S THlo] ofd FER PARAS o] gt A

HIE gol ARgRtTh AuHAQl e AMY), OT, WA A R7), ey, BHedR
7] S HAAS o] 8E= Qa7 wong T ukE w29 9% 94% worn zkE
FE AdE BAS] dljof o2 S22 QAR HEok =g ok Ft

B/ Hepgulsh won dolA, Aoy, Aeld 5 ol A W Aol @
of olgata glonE AR MY £9lo] A, WA ole] T} Ui 2}, A
2 24 FoE RG] G AL 497t wek, 55 ol Holx] ga FA] wgo]

Ueh}R] ok Aort wroma tor] 2ASoF 511l BE XS HA3] sfof s},

o A=A Qb

WS 21 v, Al vholes 5o WAk sE Belo] obd HER 9lsfal
BA5o] gol gk, Wi Begel AT AF 7Y, BE/ L ANYEHOR AT 2
5 o8lel o] ohd thE Furk 0ge] PFEsL U FOouE U A BelE

AAFE HESD 37hE Wololy] A}%@.} + 9;—’;« A7t ool Wbl Al
WEAAE 25T A QbR S AR Wolol shn WALAAL 4%
L

RS B 47k glom] Welgelt Q4 el BhE7le ohF o)A

2
o
>
>
op
o



fl
o
il
-
in

A0 A 3 Ao At o, ol el i HaslaA
HolA Qe Bgsk oyl e AR B YA AL Wl b A 3

w7} @,

gR77)E Aol Aok Aom elo] foF slof sch s|4e] wekz Abga
Aul7k golstEs WAED glovt A7), &8, HE, B3, 7k Fol Uisha A4 o
ol ke ozr)/lw qlo] AR Av19 FE ARG BE FFY & Ak A4
& 235 5wyl Agel AT DAL 2Tl AT,

YR ol SEe WSt $ER AFT AA/E Waste] Eelstolokiint, B
Aelz T2, AR SE) uet ©|@7)712) Aol Aolvt g 4+ ek, B B9

2 22y AenE AR $2S A4 F ol 79 =]
2 @ystolopiitt, o2 S oxdole] 4
sh7] glat elsdolot s 29 A @
G, el o lo] AL 8991 Wek 1Ae] Aol ek, whebA] £ AV A1) A
dlolet EEu AAStE ALg BAHe] APSA ke 71717 =9 @ 5 ek

o 77 Mol ARe BUL AT F717h FobAA T mae Fuie 49 o
) 710l Ak el R4S T} olga, seliaS wte] Fujshor st B9t
SPgET) oloh 2ol Aululzl o wol EEolof she F97L HYFOR HAY 97
71718 Tefar] SlshA BeE ole 848 PEsjoRIt F¢ Ak AR Azro]
29 7 wAe mystolo} sAL ARNA mHE 9Rs171E

CER PSR! 3

S sk S sk AL A A8

ARgA A AL SR A o] 3t e 9
I FAsI7 Azs b, naEE 29029 929 AEYo] 23N TE AL 2
Qo] o@7)71E £91He 91X, ABHe] 2FH thE 47t ek BABEA
I sk Wio] thar]® shth dlirEE 2907k A AHZE YA, £

1

o r(r

rlr—HmN
oo
r
T &
o
Ol
=47
ﬁroi'
ol
TR

My
Mo

wo

=



= ~9A2 AgotE BATYAE Ar),
S8 oRs)7)E AR melo] A% 27 H1 Qo] St HEA} Be W
27719k Be gwrll7t 27 2 4 Aok mebd e w7 ol4sies

o] Eojopatr},
ODA AFJoll 4] 277)7] A|ee gamas el
o 3

wol FF2T| JFO = the} 2
o)

Mo
1o

Fov

g sk ek ARl o

4

2 Wdlo] m]jE|o] AR it
g b o= 7P%§ & AI7E Gl El =5 5Y A ERI-HE AR
o = Sl olFA thefRt AxejAr Bdl Aurh miE 2y 3 7R 2415 0] Sl

A, AH] 7les FRsk=t of#eo] vk AlRtE oF A AlRtd AlZhel v
T w771 AYsh] 7 7laes FHReof gk Amr7IE AAT o A=A &
o2& AH 7le S| oY

A, FERES FAo] FES|7E ofFrk. wefRt ket o) BHA| &g ohE
7Rt &7bs sttt Al ARERlES] mE & wA|FY], BuEge, B AR
I FE ANE S& aEste] RES FHstojopt 2Ee WA 7t Al Al
&3 Qu7t o Fo] A Qv BURAIEM Y] e tE Hie AR 2=r]7] A
%

ol A dstA] gro = HALRAHoA i SEo| ofggg olop|s)

Al
S~
>
N
3
lo
N
~
=2
o
N
rir
=

AV

R/ A AAR R WSl Selih g Wlol FFEA

— =T
e 7hsdt Hasietth, A AlAl LA 1ol e itE FHo]
o

(2) 2&7)7] A 54

2013 A|AIL]=7]7] A2 oF3,2779 & R E F4kskaL glon, 2008H o] ¢ A
FHAAFES 5.0%2 ALH2 02 JAstal Utk 10 EU A Yo M= GDPY 8.6%5 27
Lofoll AHBRAL, °]F 6.4%F R7]7] Zofoll aH|ghs AR AT vw2 B

10) A4, (2013). 22 2A2JD] JIg FR2 S8 SAMYELIZ Vol.87. EAMAFHESHHH



7 &EoF A| &0l GDPO 13.9%2, |5 5.1%7} 2|=7]7] Lokl 4u[E shal Itk 1) &
AIAL )= 717] A2 201790l 4,344 222 AR Ao Hstal Qv 12) A

kel
T Qs
&x0z PPN UL AR AAL YA FE AG7E B AYOR ofzelt, By

u], obAlobejaF %o OHHPJ NA AT A QAelE FEsha o,
olm7]7le Aol Agaof sl EHow AmA ZHoA AE] Ao} w7l

2 AFs7HE w7] A=

2 957718 ¥57PF w1 =89 7HARrE o] - i

o277 AL =& W9 FYL 2w gk B AEo| g A=} BAES} A}
Z o 01

=2
A G w S50 welAE A4 Z14e] Aol
=]

dA3| A= A
EaNeR

o A7t =80

Lt oojelgol itk Qlmsh FFol AV AFOR ALEAT 59 AFS AT 9o
u Eo] Wol X1 ARG B0 o T AVEATAN Mg F 2 W u] A
o Aoz elwr)7] £§2l oleigol FEHT gnt.

AdEgFAE 771718 AxsHe 719d0] A9 glovl, fREe /g +4
sfo] BFL ATk ABEATY YR7] A ALY ABL 7o)t b FF

e FPol nt
ehosol GR7] ARS td F7b5Ha QS (E DoA B 5 ot

KE 1> 2leA o27|7| mof &

—

oot

sl 2007 2008 2009 2010 201 2012 2013
toif o4 10 10 11 13 15 32 20

[k

gt e Q] Hi=dt HiEY, A7I229 A5r7] FadAlet F2 Aofste] o=
71715 el RARAE gl ot =5 7|7] gH] AEE SEEA] 1ot &
U7 bR g SOl FH=] R5T)7] SFAARRE GulAdS Al T

B3 AFLAETre] BAJo] 2 ubAY 6}1 QIth e Aol g o777 TFUA= o=
7171 Au] QgL stustal Qoirh F2 ATtAAPRE S Au|sks elg ot} o] Ak
S ALHHCE FFT 4 UEE FoaN A 9& HFET 4 7] "Eolth

iAo tfg Q=777 FFAlA= g=27]7] G J18-& Rt it} o]E2 1
o, Far, oA =93t Y=27|71E GulE 4= Qlok g ARe] o' 7)7] AGu|7|AE
11) EANARSE. (2007). R LHMJDIA. 47%

12) HHAATIES. (2012). 20128 QZI|JIAY 24 HDA



BE QR7|7IE AulstAls A 22 & F AFY ga7)7Iut vt 7hssict 2
e iy A e 71402 AYAnlE FaAtellA staL glon], A&H o

2 AloFg Fdeka Sltk a2y o omT]7lol et o] A v|ofsit,
A&7)7] FRe & A 7PV 9o, Qg diAR Azt v njwke s AYitst
© F50] 719 }lE =R tES o YAk Ak}delot, ofof what A

= L
Sa7|Ygo] AE TSk, a7ke] Hek AR7F AEMRI, CT )W &9 7| ¢d
P

&7leol wEA Helsto] AFe| s¥FI7E ol iAol AetehA] il A
F

A7)k F APgo] EA G U= AZolA 577|E AgstEE AF 7eR
RhE Q=778 Faste Aol vt 2Ry fmr)Y] e Ed AlAY o=
7171 AE & A 71Ee A8t ARTIVIE WEE A2 § w2 vEe Ry
ftsb] el A gt

AR Vle® vhe 437171% +Ystr

x}—7] 7]‘ 01221 ]IHE_J:‘ ZI‘/]—oﬂ

7 A7k 4 4 ek

1
2+ =ASo} et AgrE A
4

rr
oZi }(j)i
-
o
ol
ot
_|>:
l

V1S BN AL . 4 1§ AZE 1% B2 ofeigel 1)
whol, Alge] Lok 9l 271718 ALgstE W79k 34 5 om717] S o )
A3 %3, 28 £ 522 719 T Aol 7H‘:‘*E*H‘H BAR WAT nelR 2

el A2 A48 01?4%01 Ak Wb AR 7] £t e ol

13) EF=, 0IQI&. (2008). A=2J1J| Al MY, SHLIMHAEE. StU=80E



Fstel TeSHALh, oW AVEAT ol FFS Sk ol ATAY T
AR WL 45T ¢ Q00R SR £aE RSl dt

AdEgoA] AgT 4 Ak RS Aets A ARGANRAL BHol
o7t S e el A arsklol %‘—%Ol =17] ol

ODA Al 7182 NE=A=ollA AR 2
ol st} o= UNH A3l Fof=o] Agste] 117

271718 RS Y Ad

S ods Adow Bk

ED

o Flr
o
e Lo

Zgo] AEATO|N Tl st RIS WE S UES EXF dof Gt o]
o 9271718 A SISIA ALEAT] AT AN AE 3}
AR R B, 290 23U Haston] mgol B Aotk Al




X
i3
H1
ox
A
Mo
)

719k & Aol o o 7hedt A71ek &5 AR G ARVIVIE

saohe e AT, ol =7 HAY A Ylgo] WA skl Sl AlFelA
HEZL Hofof & ARbolrt, WHME FoHiHe7|E ARSIl AL ofZ2|7}t S7ho) A

].
FHASNE Bgstel ARE WSt 2AVAE Besta ek ALY AL

=2 v
2t R77IE FHFHES St A2 ODAARRIOIA &3] sfjof &

Lo

IA| o] e,

oFx RS HIA e AFEL

(

12 W 787} glol LE &ol gl Aot
X-ray7| % £8317] $ia) 4712 AxTTH vk} Be AEel Hug
Esjobiith, 1718 RARAMRE THATHY FuS7] ol E8S F
£ ZEafof s}, T s|eetof Abul o 31% FEHUL A7 AR A%
0] o]FiL o 5g T4 Hure sk sk Aol itk 20134 sYo] Y= ] 19
o gopE B AuE o] sgHor or7]/E L85t BxE Arstn Atk
Aol BEG ojgy|7)e &3] ALED Qe X-ray7le 47k AS @o| "a
2 st omrlrlolr, a2t o] e AUCRE X-rayE 2
Capacitor Bank® HX3td 7448 A7 o] 7Pt Heo] HET ALEAT
oA E w710} A AAIte] FAste] At QAL X-ray7| S A8 4
o, olefd ABL AMEATRG o} Be HARALE AFOR T Aol 9]
wjEol AAlNA FAE B, olmr)7] A% BALe DT A% 714 deo] Aasi,
o|27]7]9) Aol AF Lhe AL Axs|Abe] w=ulo] o] mebel AFo] Lt
= stojopait}, deiu AxI|Abe] AL AR AES BASE AL T4 Ba
sith, Alze AEI mdo] owl AR ouy|7] AZEAE A} 57 ujEoltt,
WA whEs Aol 4& Aol ohth, AK- 47 238 WHE #Ajofe] FlEamnm
L g Eo] Wy deslobitt L fith, i dort HCIAE Aol T 452
W57] SSIA old slE wAlsher, Tela augR AAkS
oA Ag37I0] Bt ol27]7] A=E s Tol TlHe] AU & 4 9

s,

2

o

(4) 9=7]7] Arde] EHT ODA HAAmAL] e ¥}
o)z 7]7]9] WAL Fhapel HAoR Qe Se] & ] Heleta Jg ATS =2 5

=13
=
Ak, S =9 HoHHAIEA S Atk F2hE AAE Sl HE



o o <%
m..rLﬂ.éﬂﬂ
Etmoz,%z@ﬂr
kﬂﬂ.@%@ﬂ%%@
= B Jo o~ > o% A
s i N o I R s =
Xo]7u._]ﬂie .A_le;oq_ouoMﬂ
ﬂwﬂ&wl%Eg%mgAzwu..gm
u..ﬂmeﬂ@umvﬂgeﬁrﬂal,_ ﬂuﬁ.ﬂ%%ﬂ%_dmﬂ
1@5%@440gveﬂfzﬂgaﬂxﬂ; T
o oy o o N R e i @ ¥
ww_zﬂﬂWﬂz:ﬁwQ &ijmwz%g? p
~H 3 K = HT - g O#E B N _ = M Eo Ro iy io io
A= oqi s 9 %ﬁAquummaﬂ %!ﬂeo ﬂ_;o_.ﬂ
Poﬁ_ni ﬂp}z ,_ouf_slqua. . X
o Edh popxhﬁ s B o i ®
Luupm A7mﬂoupm%@1m o < Jumcu el _Ega
~ oy o Ay o i o ok n.M W R = = Bo 9 T AR N
A ,DI ﬁe o o= i B N .._JH_ or o 1__ ﬂo l_o 1_ K ﬁ 1__/| W
}_%u%ﬂ.é __Pzr_ﬂﬁoanlo Ll%ﬂ@geé w3
ﬁmATgmaaqmoewLoﬁ&ﬂmigﬁ%mmgr
mﬂu7EOEAM%SEQEﬂ@Eduiﬂﬂ mAmoﬂzc
E.z?.ﬂuo#uﬂ/ H_.E,._lls__oT PIFALJ,H_OWLE Mﬂ.ﬁe
ﬂHW#ENJAT i&vee]WﬂWl_],ﬁuL]o&onﬂoQutﬂ.uuﬂ
ﬁuﬁ.,m‘Luﬁ@Mlﬁo_/%é%o iluao.u.uﬂ
7XEQMMO.\ULNEALMM%MmEAmILcTﬂoﬂ_.OIﬂlo_u_o.mvlﬂﬂ_,lq
ey 0 —_— —_— —_— —_—
gmgmmwmoﬁ%qumQEVQ%n%g%%
%M¢A%ﬁwm@ag%qmg@y FEES
;meELTéo-ﬁo%ﬁ&rd»lﬁﬂroﬂ%Lmﬂﬂxmom._ﬂw@a.no
2 _ - ° X°
wree%me%%izgw%u%%moﬂmﬂmlcﬂwmmﬂouamﬂnon
m;ﬂyoﬁﬁu%ﬂﬁi Smeao__%mﬂ .@ulﬂﬂomﬂw
- ° X ﬂ,L ) o X v o X o
ﬁx}ﬂzmgﬂn}ﬁu ﬁmpr;ﬁoi%ézﬂoﬂ
ohﬂoq/oE___mﬂmhﬁmV]ﬂ.lé = . o X M
ﬁﬁdfa zpo Hxﬁﬁm ,EE\_&rdng.mﬂi.m,au
7 ln S e o %ﬁnmh_ﬁﬂﬁ :_ahﬂ
il of . A e Cl z ok o i~ il
ATM%yTwrmﬂ%&rﬁﬂnﬂﬂmﬂ%%%ﬁiqammm
wﬁmuutbupomnmmﬁgoo__omﬂodﬂ@tor_id:ooEagodl
0 Eﬂp%y%ﬂ VQA% }ﬁJﬁﬁlwguﬁ
ﬂz_oxuﬂ .wﬂ_mﬁllﬂLZP& EE%ARL _ﬂ.mzoqor
Trun s P RE J?;%ﬂ R N
oLNJ7ﬂeﬂu1k|Nuﬂ._oﬂl.ATIMLL.oQ.] i q_wrw_
N B R 4@%%&%@; s X g T2
%%.ﬂvﬂ.A%ozg > W ON ™
od.ﬂoof.Mmﬂetﬁlmego;uWﬂﬁﬂ
QﬁoﬂooLtﬁEﬂAl.lﬂ ALHL:/EO
ﬁﬁﬂ@ﬂ%th}ﬂeﬁ
xo41ﬂ1rs72n_uny
71_ﬂ01r;o]1Z|le_*oe
o) T Y b S =
_afaA_]xrﬂ
JHOE

oot

0

2t

o
=]

=

2]

i A=E 7F

9|

=

o

9]

5o
Gl HA9wAlA
ol A

a2 9
T}l &
0]-93\14'

. 0]9]_ ZEI'O

| =AM =

i

S NCI= 4

] A

TR AY
&=l Al
g o Aol
7] &0
o8 o ox
A 3t 1w x
g BA7E Sl =
FEA|Aof| A3
[¢) ‘?“t‘ﬂ jﬂ_x
sk271 X
—ray Y=

X] ?%’o]_E %E}

18



ok A=A 5

1

| Azho) ) Hlgo] §lof X-ray 2

71 & o2
o)

A

&

—~

ol
3y
ﬂmo
]
W

al?
!

71&
B, e} 4

HAgg A4 E
X-ray &

GAe B 5 gl RANE AL Tof

WS g AAGNH BES A

Aok, v Ak

A

ojtt, THH 2777 7wl o

al

A

A7 el 2 WEE & ol
[e]
=

2lu| ofH2|al v re]

=
o

)

q

g ofe]

=

29 7|9t

)
=

]

o
ju

WeH HARALL A% e o)
szm |, o)

=

=

=
=

3 o]

A

=

CDof| &

L

1% X-ray7]o|

AHE 7Hs 3 X-ray”|

S
o o]53 tAEX-ray”]

y

SRUE R

a9 o

Al
=
o
g

CER

%!

el

T %

fale},

B

RS

J))
N

il
B

ol
oul
oo
o

|

—t
o
el

ol

’

o @2 w=ol ek A7

1

R

5t

5]

Stk

°

2

]
=

37}
o|27]7]9] M- ODA Ao ALEATO] 28

o] NEr/g=rof F-&3H &&=

S
L

s
ol)

Al &3t A

o] ol=7]7)8

A e puraye] 2

=
>

Ao mAu] 2o A olw7]7]917}

5 2

0]

= FUSA 28

o

=3
o

19

Aolet Ert,



o

7]
[
7]

h=3
A

q_

Ly

7HA &

A=)
=

]_
7] <o w)

o=
wo] ofe]

=

[e)

sl

==
%
&
3t
=

i

f
brd

2 Wo) o e

o

5ol H]
2
-A]H|
Lo 9777 A8

o

| e Ao
2

9

1t} 14)
, AAEASZA A A=

o

Ly

L

|

ol

o

bl ol & A o] 7o) 4

1

oA =&

olf2

1

- LED+F

°

0 L AR Hg]
|
o

9% LED 9

Eo
hl

-

7
=5 SR

S
Tl

_]

Am

o4 LED S22 A%
2

9% olFo] A% B4
gleh, maolz YolH g wejst

=
[e)

=

|
A= FAPA IR ©]

24
b4 ergiet.

S 3

o =

2

o]yt ¢

a

3f 1/33 =9

[

Ly

T
G 24 24

2= gk A}

f

0

o ]
2ha)- 214 Aol wol o YA 19

Hom o mgo| Hry, B T} SR RE mok: wa 4]

20,000~40,000A]7ko]] 0|21 HEL7} ¢17] wjiLo]

5%, BAC R A vit, 84

oje} o] g o]0

SollA
}
1

=
[e]

3
=

[¢)
.

Shth, 12w PAAE

L Zo] 94 g

oJatol 7] QlEfYl

e
o

bl o gEs

<]
i

it

olch.

MAE77F FofEal gleue

]_

i

o

=

AA AT} AAsile A

A ol#g 4 E7]

= w5o) 7}

S
Tl

_]

L

.

=

2]
of

o

1
L

<
K

o

B
W

B

)
—_

A

2020 J|=0t Bt SHEAL

iz

gz, OIXI=R. (2013). 2

276%

20



A= AR AdFAE 223 AAZE HE Bl Aol d Aolnt, o= A
= HAR ARE 71717 BESte] AAS 7= ik
Zhdellds Fo Asks 285te] AR B S dhs A shal glon, BRI =
FAiAsE olgste] Alwe] AFdS FAskaL Qlek, 7o) Bia olske] HlojgAld
o= A AlsALt A4 BYAE AdEsta dom A Fufsto] ARgshe L= Qlrk
opze|7h A% Ak EE oAU Ao BARALNE BHHTE of2euR
WAE =27|7E FEste] 4R 5O MEAE Algstes st Zlo] Hirl
B @S dlastet Eo] Helzk 2
HAoE7|Eo w2 sk 7)& ket frabstch, 14
Aep7|=uk S37t 7 Feh S el Tt XeE W
WS B3l AR E B olsstHA 2HHQ JAtaEo] 7HsslA
A BA ARE FEE 4 Ak sAldi= oftAE d=te] 7t
=775 &3t Azt HE
Fs o YRS =
stal A=A ¢

go| H=3) ofzyy} & 7

l‘ll‘

i
ot

ol A A uf& M §OR 2§ 5 UES dof st

20134 Wekelt 7 Q1] 197k Ay eeta sheh, weks] AA| Qhubel Ak Tyole}
o gk o]g) BAR o] dotat Websle] FEA AL The Al At
RANFEIALE Uk o5 Y U3 LA Aok BhoD Ik oF RN
2 uheg 2ojstel ohat &S FUSA
o o159 AR AU AUl oF %

o
4 ol wheletn R},

-t
PN
o
v

My M WA v14e] olg)7] 487k Zrletn Qlon], AUEAE wa
o= 7o) W olw7]7|E =it Fesha Utk ODA AFYolA WAE 7]%o] A
L o|R7)7)e AREAR A AHE] offrha ©y A7k eg B we 7|
29 Abd) 2 5 AS 84 T 248 U2 2ast A

1 ) AEKPMG FHARE, (2011). I2XM, 28 173~175%
16) ANISHIOI http://yonseitoday.yonsei.ac. kr/eand/html/ystoday.asp?mid=n06&page=18&act=articleview&seq=18473

21



22

el mvbe WA B Aolth "SAAe A% saTldoRA FAH AR A

& 7189 EA9 O f-84L AFotok AAl AHgo] Sojzith 10 Yot 27| 7]E A

Bl
Ho
o
k
ol
r
9#
B
B
_IEL
rE
i
~
B
18
lo
o2
M
lo
il
>

Mol A o|27]712 Bgoto] Bl RAN A ATetT 91%% ot am ait}, olg}
o] WHE 7148 AR 205 niiole Bad e 98 Qget )
2 @ }t}

3) =Z27|7| A Al nE{Ate

DAY RAUAS AT AL oA, THEAL, WAAAY, QAEEA, el At
5 BAYR Qo] glojof Tt} Agwt =S 15 9w7]7|eh o)=7]7]el AHEEE
£ 88amET OoFE 5 o|RBATL WA Qlolof Ttk el o= 7)o EA} A
We o] AAlo] HulE B 4 9l AATL 2ol Aok T,

WA RA Mo or7]7]et A 2RI BE B 4 i A oA, 1BAL
ALY, QAR EIAL, BelA Rl 5 R gt ors]slE AuE 4 e A, o
27]7] £8o] AEEL £88 £RET OFE AR 5 onEA A7), F4 5 o

o
=2717] & 7|4 Aldo] 7t F3tofl A Rloforditt.

o|g27|7] eHo=
MH|A

EERE
x|




whebd ©)27]718 A9 & o] melsjopdt Aae Theat ol FAH R Anrct

Software
Group
=2 QIE?_I_E_:" FEJ RS o|lZAlM
AT T 39
BXtEA
=as= =g =
Z=2ad E LY
—lﬂjljl: I Al MH|
I_G'I'l'I
e
XA erEEel : =3 e

HZ|ALE
Hardware
Group

(O3 4] o|=Z27|7] X2 Al n2{sHo}

ot
=
o

sht, Aele] ag wAdR Zzage] o=s]71E BET 4 Ak oA =AU
Al HAE Aol AWE BAolR Zeagle] Wast 9vr)Y|t FFHEE dt

aen o2r)1E £ AUS sy, YRS BET 5 Uk FHLS W9 9

Zojopgith, ow7)7lo] EAZH HARE W o] Hul7t e ul clee Fr ol

29 A0 Y3 X-rayBol WaS B, A Fol W FHHES sof wiuk,
& | Sloieke A je] 19 AmE APAo] HY1H O HAkste] Bl
SHe BAYR TRIYS AL § ATHOR grslY|e BEEE kolnE I,

olsh 2ol X FHIFONA We ke MulAE AFs] FaAL 2717 e8] BE

=, AYolA Had AA A8 sES Aok

K& 570 whet ojg7]7]9] Alefo] Sepd 4 otk =g

]_
g B 9ol Baash o ugo] ek, Aol A Wast AR

p4



24

She Afabe] 9271717k =9l Aleli Aol 4] RS FASHA Rohs BA7E WA o],
% AR71717E U ARAME 552 5P Hlo] FAolA| A7 Hl8-L HekAl7 A ek,
AEATAA Bzt AR 2mE Azl AW A4Ee] AA GHe Z 4 9
o ok Ue Tal Hi A b5 SR AAE FAT 29U 9A B SE Ut
whebd SRt A el AT WAL A 2E WA 5 o2 Mo Fhs A2 8)9)s

il "ol ot He A7k 2t

A4 A2 £2e RS A Ao o=7]7] Ag oA BTt UF $E oA
w28 HRHOR & 4 9] mielth Ao el 4 AR Fho] FHsa AR 29
A B Qlom TRs e FulSe] AEsh] He HARAM R/E AF 3
F o] £ 2L RIS A8 A AL Ao wA ebrhe R} 54 4
g AT, A9 duAdRel oA AAE AR Ao] o &R 4 g

ol WHO & =AI7|7- oA AR o|=2717] A 7I&Ee a2 st AR 329

[‘ |
ol
-9
)
X
BN
ox
filo
9‘1"
5e)
i
N,
o
T

A, o27171E L8 Aol

o2717)8 A4 boapgelal, AL BEXRAL 5 Q1Y

o] MAEo] 9i=x] Belsforaict. dA 2 Aol QrkH 27|77t =Y Al7o

o Qe wg FYstel BEY 4
S

dof| o]=7]7] &gt

=0 = 1

o|271715 BEste] A&H AR 5L B AL w777 1 b
Al%31T ekt gulx ol Wastch A ql2o] omA M WAL AU WS

S ol AAE Zolokit, AR THEE w7170 Hit &8 R T U] Ao

7|78 ALHoR AL P a5 S8} i8] Holof gk,

gA, olm7l7] 29 SAE 9T ot BAo] AMsartE Bld,
271718 AU i 28 §ANS 7 Lejsjolsitt. 9m7)Y] BA A At

U 88 SEE FHinlzE @ol 501 &8 A0l ofg=ol e 4 Atk YRIIVER



5 Ex 85, V|7, 28 5 o4k HAske] W3y
8 22 Qe wyslal, oAt B HRoto] upE Eo]of i},

oA, elm7]7] A E7 R AR olzlo] 2AE|oof B},
olz7)718 AAE 4 Qe A Bl R EojoRrit, S0 el £1 o7
o] Arge] HalA SAL wAsoloRett, owr]/1E 45T 4 Ak 42 AL

=]
A% FFY 5 UES A7) A7} Ho| UEAE BlsjoRiitt, £%7], ARFUE

A 94& 171 AR Bol FFEHEE of et 94&7171 AE7ter 2

4) ODA AtHOIM 2o|=7[7] X2 2|9

olm7]7] AL @rx}ﬂ Az, Anko] B owr]/S Bag FaolH BhsA) &
A gl o Aol wASE A91s] 6 wewd So] 9] HaAe

EER- R u}
ODAAROIA olR7]719] XYL waolno] fae W) Fals Admate] 2us
oA mALmA A0 BEPE Slasta Wk e BAS RAAS ATty ot
ALERTL) AVEE Wi} $& B RANAS WIS Aotth A LERT0 A4
wAolmel YBAS W] el HAdRA LT HAR o] e o
sofatet, o2 9aiH ALERA ML wAlw 8 AN g e s
3} omr)7] AYe Ly,

233 2Alo] olzsid ArolA WAL ow7)7le) oF Axkit Awst Z7tsta 9l
o}, X-ray olgdte] AL Arkelm B9 $RE Aekgith ZHo| o4lE F
o} 9)29le X-rayS BEoI] Aweld Ytk Ake =AM X-ray7t QoW
X-ray7} Ql= B RA M7 W A o Holmm ol Eafoksls A7k} Hl&
N30l A Al 2 Hiko] Hr}, oleidt mAow Toau 23
sl 2ok o] Hrt, AT 0| OJ Fo} Aol wAgo] ol M 7o) A

Hir

3o FREA BARY HTHL

E'_
F=ola A ARE 7)ol FoaH =

25



26

sEE 270 &3] 7i5e] Al 71e & Al & 4 ek
A BAGRARIOM SJ57]7] Aol Basiy, sdxoA 8ol Ad= =HA|
© TAIE AL 3l wEkA o] AFellMe se=elA AB77I7 +FEHA e d
A B4t BUABARIONA 2=717] Aol B3E =Y & e Ueks 2aA
A=Al @@ ODA BB AR 3] A9 A2 £=3hd IFA]
A FA, A 3 e AR, e AT 229 vlE, AR FA 1 =W NGO}
of A vF, AR 9] vFeE S A olE FI =717 AdY 2AHEE
e 2 S,
HAAARZHAA Xﬂ/\l?& ?‘&j?j?xﬂﬁ o] HyoaitEadd e A wke=

1A} % o_a,gg AN Z 5}t ol= B inAPﬁﬂ °J°l Zh= oA AA]

3 0125 ODA A 9] 7] Alo] P=r}E Aw olokat},
west om7)71e] AeA AAE Ao] okt or|7)E AMgsle] Xe] s
A AEE mASRANA 714 AT 4 Qi SR st wakA Tt ow

71719) AQelA TAE= Aol ofe} oRy)7)E BE 74T &8 44 71ES W

=38

=2 T
Zgzo] A4 4 QRS o} T}, A&Hor ors| S BEY 4 YRS o
A% Basit, oz, o) ggt £d =
gg 719 F= AL Axz wALRAHS Bgal

o
-
BARAHAE AT 4 Qe wiEE vhs) i Aot

flo o

HH™ g 32

XY HHO|E T2 M 220 TR ‘

‘ SO XY BN ‘

‘ X% FUSOH 2HASO| M2 B ‘

[118! 5] o|=7|7] X|&2| 22




afulofel 200 90] 122 dho] ERE AYstt Teit HUT FAR =
of A4 gkmi BT A7l 4ol Sl@stel FHIL U] HES W 5 glo] Fb =
Foll AgE WEHY). ODA AQY WS ANT 5 e wEold,

YRS A2E T o= A§T 5 G ol %7
7k e 927715 AZsH BxelA @ 'SH% 5 2 aeh A st A0
of qlekal sho] WS @A Mol AR WRS WA Rarhd B AT 5
L TR GRAME 2 4 9k A7 ARSI s el mraw CERHERSE

o8] Ba

I=]
§8& 2EF 5 =77 AL 7E, &9

E

2 oo

2
o}, Sh=gloje) 3 AxEGol7t Eelofof g}, SHEgof
g 4 otk xR E A\Yo| HEE Fof T},

2. ODA AldolM 2o=27[7] X[ ntA

ODA AFolA olm7]7] AL £axl7], 20 A4, o4t B4, 22, BT, 47,

o) Aol sttt &3k TpgolwA 2 Tl & FA welwlolof Gt

[: o|27|7|

22H7|/ 23

Mo

ol2717|
X2

[(OE 6] o=7|7]| XAzt

19) 22Ig R OIAERl. (2011). MIHISl BEREH]. 265%

27



28

&2 d7e HAmAY S o57]7] A A 5= AESF 2=7]|7] Adef 1]
Ae 9Fe st a2l Ad=rr] Ad Weke EEstaat g

ODA ALz =7|7|8 A & o= sd=9 2 I A, A, AL
ARl 84 Ve o, O 2R 8 us 9 o, oit AA, =717] A%
S & astoiof Ttk

duet dA S el 8

ofe]l of2fet 27F o] oA A] eiskrh digto] A=AE Felste] A Y& sfoF gt
Ak Aol oJsff e i SAL Afole 2 oA o] A, +e=9

O ABAEAA o] 7He A E FrelstoioF gt thE oA 5

R %
o

o

)

)

)

(
—

it

2 39| A7} X-ray”], CTH MRIZ Z493}7] 9J3)4 o]Fo] Tg
o] 7FRAIE Bjlste] AAE wrEolof .

CT, MRI, X-ray?| 235 I&
System< 153}= Ao] BHLHS ¢

Yo A 2 F 28 UL S TR YA oRe Zolct

| 953 AlEe] BT ek, Toke) 1
$%F X-ray7| 8 FFP] Mok RAYRANY SED AL Byl net aetn &
Mol £ AES FHY 4 AT £UT) HAYRAY FYAEY P =T

WHOO| Aol o=7]7]e] F4& astes ofal Qlef. 7hdet yetolil &8 &
2ol ¢k HY A7te] #99 mds A= o "ok A5 A7) & 7|6k Aol
Zsh ol B o= o A P = HANA AR 7RIS ZEEe =
g o sl 2 Aot HAeAu|Ake Hule] §B4e =S sfof st HIA
= THEY P ATIES ok . ALS=7e] FusdA HAdome] M9y}
8o dadE o e ARA Yl Aot A=t mYEHES U= S0

=

N

4 AAZ WER AZste] FAslok dt,
L BEohE olwy)7] AUARE BT $1iTh BAKet 977X 7]
AR, JICA F UE71T L NGO, ©2717] 34} o] Felste] ghE A

wollAd A, &9 AFe AFstaL U200 ojef o] 7| A X & Al

(e

e
(NI
8o

fr e
Eﬁ'io
o 1o
N, of
N



TN A AL Aok AT T5 BehE ATEATA @ 9=71719 58

& #3ed ==l 2 Aot
q

sho] AR A Mol Aol of=7]7] Fulis el W, UL A= TSy, o
£o] gshiAse hd 109 4 AVIEE om7)7] o 2AE AAste] A7AE 29

of oAt Aol BT} oAbatol A oS Bhel T efalelA B T QE Aokst
£ age AR, ow7)7] Pl AL RA0A 27 ol SIAF AR ARFE o]
7] 4ol saglo] Agateh Alolglaslol i £e] ofnel Tu) $AES T AR
o, Bk o)m7]7)e BAH] BrEo] S4egd o Tl AxE AYsch B

X fwﬂ Awgit, 4&7] 7% HEE
delde eate] 49 ot Aut %%Oﬂ i) el FRtnl, olm77]71% Fulsh

?ﬂ%A e 52 A=7I71E 88T ﬂ/\}"ﬂ A AHEE B T Zixoﬂ
= 7% ek

ODA HZ o =AM 2] J57]7] A (2 AR FA Al7loll AP Z2Ae] ot 9
27171 27kl Qsf kel o=r)r] H53t o dgte olE EdiE U=
R/DE A 4%t PMC= A 2% R/D {9 FR%. PMCY] 2=7]7] A=
7holl o3l Abkat AIQtR A7 2 Eo] ey 1 A AlokE =77 I

AFA
2)
A7F =718 EE, 2R, 8 1S5e T

o~

gt=el HZ9 B AlM ODA Al (Bt==HM =T
el —
= =1
EHREAMD i’.;TEIEAI*E"
=8 H 7| HgE/8%
o|=717] 2221}  fTre=u

seleiai|

B

w

o

o4
™ b
L

n&l

X

*

i
1
o
K
&~
I
#

/AL,

r/AH| 2F

zag > @m | —— 23]

CHE XI&=

(a2 9] o|=Z7|7| Fof &AL vl

20) The Republic of Uganda Ministry of Health. 2009. National Medical Equipment Policy, 4th Edition. Kampala Uganda

29



30

ARG omn7]7] AY BHNA AABHEA B A B 2]
o g o|27]7] AE7He BDSel PMCo] Fojstx] gttt Leli BDse] Zolat AETE
PMCo] ol E B 4 glth. ol xg ZwolN AlYEE Aol BDSS PMCE &
Aelom o17) who] Ay el 2RSS dasy] AU Aol T AYRA
G2do] WolA = EAZL Atk AR AE T Ago] ohx AE 2AE WHEGto
24 olEes sasE Bt

WX g HuE w o] ¢ 2
oA Be AmEo] HiAe] /|2E Hu, pely BE
Mol A YL §Ia 24 B QAT 7Ibo] Fobd, SEA Aol i gk,

279 o27]7] Y AYE 2] AL UEAAY $U5] BA A
HolA o]m7)7] £8A71E & 4 Y 2H o] FHEHojoslaL, TolToA L Qe o
of o Zlolth, AHlS %

iﬁ

k1
N
1B
Y
o
u

S4g 2w lw7]7] AU 4
23] ARSI AL A o] et olslS FE3| 71 5 S AIFA A7)y
PMC7HA = 7Hst o, 5 Wo) ol27]7] AR/t Zelstes ARS A4e Bast 9
7] BF 22 Aol 927]7] HE/E 2dEo] Qi AAE Al ol

oA IS ook ek
1%7}7} Ewew_ ol Hro] o] o We RS tste] 5UTo|4 L80] 7}
A4 A7) Abglo] 24 o 7}

l:l
A el AU A UL T 4 YRS FAS 0E Bask Ut

1) 2[&2717] 22 7|

AJr717] 28 A7IE A Ad diE A9 RAARAAE ol Zar} Al
AR i RS RAEO] A HALgRAAANA o A sheA|, Aled Hiom
AMulie FAJAAE BHlsforrt),

AgRm717] 28A71 AA=77IE AEE BAaAde Ae a0 Vs, A FH
AA AlgstAd Aed HAdos Z2IWS +Ysk=t BT ASS ALstofof It

J577] 285 A ol AR AldAA 28 SAE BAISH 8
ot B7)7] &8 A7]= ODA Ho& Aol Sa3t FEolt. =777 &8
Aoz Adst7] M= 28A7] Ao BARALY Ve 2, &9 U8, &9

oF %

§ £BE 5o B3 5 29 4 /M 5 WY FE 04AES Blste] A4S



o =8 A9 2 AN B sk Aol AR, 2847 AL =TV I

Aol 7R AmE EHsie A7jolnm BE Ak Exstolol .
olm7)7] 22k RIS AR oA, HBAL WAL AAWAR, BelHmAL
5 e8AL mAS A Mo AT BAR Aulse] B2 W 428 wejsio] A4

i

stofofaith, 903 BARA M| L8ATF AN 28 BT} 770 $2E 4]
oJste] gofsto] AA|stoiobse},

Jey BAdom Aol AR Qo] A8 A7| Seo] REsje] Fojwiel
PMC7} AAE A8 B2t AESH: 497} Atk BrolR Agle] ayEm By

ZAF Al Q&@Z7]7] A8 BES A& d2] BAQRE Qo] 2 FulESo||A Alast
4 Qe B Au|se] tfgh ofolt]o] AgtoR o7Y]|7] 44 R?mﬂ Agto] Qlct,
A FEA FAEH BABAMEAE AT = e Z2aWS 4 HES]

EN &1l
e F3l HALARA LA DA 227)7] 288 AN Bk ol HHL 4
A5 FolFto] WA PYEES o} At

AE BAA DR 927|709 cl2o] YrkAY 2o Wast o4 hu

=

o]

Zhx[Hp2 O] ojorE 9l o7 7|7 *0:1 A Z2D o] «M FHU=o Q7T H2E 55
(NSEL : National Standard Equipment List)ol]] ¢]&}o] ¢]27]7]& A4 AL A
I Qlek gejd BHURE FI3RAgRAIEAA i ZIFojord rY)] #E B5
o] Uth. FU=olA Hol ARESh= AR7I7IE FaH oA ARGl st AgH|et

f&0] gHE golstA sh7] fIF At oy sxzgolA AAH 7777t ¥
FEAE gt YRII7IE Fofshe Aol Folm U= TARLES ataF
S QT3] Fto] QJr7|7)7F AEF o R SYHER Fof Ttk x| o] ik QoA
ol777]19 BE&E wY & UEF FET Fo A 7HAok Ttk ool

ODA AFJo.2 2| sl= o7 7]7]9] 3= sttt WHO, UNICEF 594 MDGs

S fIF e Bt 2A B A4 o wr]7] BE5E& AAISHL Qi o]
iz e, ojn] AbmolA AR Fgol HAL QUAY B dx 7| Hol|lA FFF
F5o] gleng FESto] FHEA| FeF stojoRgitt, o|w7]7] EE H853te BA

olmAAe i, A%, AR 4E 58 nst] 112 ANSAT 2ol E44 izt

=~
at
WE m&a

A
o

_&_4

21) Ministry of Health and Social Welfare of Zanzibar. In collaboration with: WHO & EU. Guidelines for Medicines
and Medical Equipment Donations and Guidelines for Safe Disposal of Unwanted Pharmaceuticals. 9~14%

31



32

Holof sh FRo] YONR EEAS FHOE £UT BRI HAYE TRIPL &

M w49 Aol 2SES At
22 UNICEFO|A] AAIZE Midwifery Kit®} Obstetric, Surgical KitE AA|5}
g

t} 22) o} o] UNICEF ZH[o]X|o|A] 7} kito] F5E & 4= ot o3 #5855
gto] 55 AASHE U= U7 AT F4, AR Ad sEE 1
ZF F59 AFAE Adstolof gt

I 2> UNICEF Kits(od])

[tem Product classification First-level MNH Referral level
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provided close to | sec. health-care
clients) level)
1 UNICEF Kits

http://www.supply.unicef.dk/Catalogue/

Technical Bulletin No.4 — Midwifery Kit, Complete

Technical Bulletin No.5 - Obstetric, Surgical Kit, Complete

1.1 Midwifery kit,1-drugs

1.2 Midwifery kit,2-equipment

1.3 Midwifery kit,3-renewable

X[ X | X | X

1.4 Midwifery kit, supplementary 1a—drugs

15 Obstetric,surgical kit,suppl.1-drugs

1.6 Obstetric,surgical kit,suppl.2-equipment

1.7 Obstetric,surgical kit,suppl.3-renewable

1.8 Obstetric,surgical kit,suppl.1a-drugs

1.9 Resuscitation kit,basic

XXX | X|X|X|X|X|X|X

1.10. | Sterilization, kit C
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*» SOW : Scope of Work

* TCO : Total Cost of Ownership

« TOR : Terms of Reference

* PSM : Procurement and Supply Management
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55 3.
Checklists for medical equipment status (HIA])

Nation :

Name of organization :
Head Officer : Sign
Date :

Adress Phone

1. General status

A. Population of healthcare service area :

B. Number of bed hospitals :

C. Averge of inpatient :

D. Number of outpatient per day :

E. Number of delivery per day :

F. Number of operation per day :

G. Number of maintenance of medical equipment per month :

H., Manpower of the hospital

Classification Number Classification Number Classification Number
Doctor Physiotherpist Phﬁgggﬁw
Dentist Radiologist F;asgllg{gg{
o ol Laborty
(C™MA) Technologist)
Midwife Health Promoter A dm;an?is(t:?elxtor

Enrolled Nurse Public Health Nurse Nursing ~ Tutor

Health Care Biqmedioal Engineer Others
Assistant (clinical engineer)

Major of Doctors : OBGY :
Anesthetist :

Pediatrician :
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