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AN TOAN DPIEN VA TAM QUAN TRONG CUA VIEC
KIEM TRA AN TOAN DIEN THIET BI Y TE

Phan II: Kiém tra an toan dién theo IEC 62353

ThS. Pham Hoang Tung
K§ su Nghién cttu va Ung dung sin phim - Céng ty TNHH MTC

An toan dién 12 mét trong nhiing yéu t6 quan trong, can dudc quan tim
hang dau trong cong tac kiém tra va ddm bao chat lugng cho cac thiét bi y té.
Cac tainan do dién giat co thé gy ra gian doan trong qua trinh chim séc stic
khée cho ngudi bénh, thim chi gy thuong tich hoic tit vong.

Trong phan I ctia bai viét, cac cht dé di dudc gidi thiéu va ban ludn nhu tinh
chit, dic diém, cic tic dong sinh 1y clia dong dién 1én co thé ngudi, ludn ban vé
cac tiéu chudn an toan dién hién nay trén thé gidi va so lugc vé thiét bi kiém
tra an toan dién ESA 615 clia hiang Fluke Biomedical. Phan II ctia bai viét sé
gidi thiéu cu thé hon vé tiéu
chuin an toan dién cho cac
thiét bi dién y té IEC 62353,
cing nhu viéc thuc hién,
thao tac kiém tra an toan
dién theo tiéu chuin nay trén
thiét bi ESA 615.

EI

1. M6t s6 thuat ngit, dinh -
nghia

Mot s6 thuit ngit, dinh
nghia thudng gip, can luu v &
khinghién cttu cac Tiéu chuin
an toan dién va tién hanh
kiém tra an toan dién (Trich
theo TCVN 7303-1:2009).
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(Luu y: C4c thuat ngit, dinh nghia dudc gili nguyén thit tu danh sé theo TCVN
7303-2:2009 dé thuin 1di cho ngudi doc trong viée tra cttu, khong phai thit tu
clia bai viét.)

3.2. BO phin c6 thé tiép can (Accessible part)

B phin cfia thiét bi dién, khong phai 13 bd phan tng dung, c¢é thé cham vao
bang que thit tiéu chuin.

3.8.* B0 phan ung dung (Applied part)

Mot bo phin clia thiét bi dién y té dang trong trang thai stt dung binh thudng
can phai cé tiép xuc vat 1y véi bénh nhan dé thuc hién chic ning ctia thiét bi
dién y té hodc hé thong dién y té.

CHU THICH 1 Xem Hinh 3, Hinh 4 va Hinh A.1 dén Hinh A.7. (TCVN 7303-
1:2009)

CHU THICH 2 Xem thém 4.6 lién quan dén viéc xtt Iy cac bd phan khéng nim
trong dinh nghia ctia b6 phan tng dung nhung can dudc x{ ly nhu bd phan
ung dung do 4p dung qua trinh quan 1y ri ro.

CHU THICH 3 Xem thém 3.78 vé dinh nghia cfia thuat ngit lién quan két noi
vdi bénh nhén.
3.13. Thiét bi cap I (ClassI)

Thuit ngit dé cip dén thiét bi dién c6 kha ning chong dién gidt khong chi dua
vao cach dién co ban, ma con cung cip canh bao vé an toan bd sung trong dé
cung cap noi dat bao vé cho cac bd phan cé thé tiép can bang kim loai hoic bd
phan kim loai bén trong.

CHU THICH Xem Hinh 3.
3.14. Thiét bi cap II (Class II)

Thuit ngit dé cip dén thiét bi dién c6 kha ning chong dién gidt khong chi dua
vao cach dién cd ban, ma trong dé con cung cip cac phong ngita an toan bd
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sung nhu cach dién kép hoic cach dién ting cudng khi khéng cé quy dinh vé
tiép dat bio vé hoic diéu kién 1ap dit tin ciy.

CHU THICH 1 Xem Hinh 4. (TCVN 7303-1:2009)

CHU THICH 2 Thiét bi cap II c6 thé cé cuc tiép dat chitc ning hoic diy ndi dat
chiic nang. Xem thém 8.6.8 va 8.6.9. (TCVN 7303-1:2009)

3.19. Khoang cach dudng ro (Creepage distance)

Khoang cach ngin nhat doc theo bé mit ctia vat liéu cach dién gitta hai bd phin
din dién.

[IEV 151-15-50, stta d6i]

3.25. Dong ro tiép dat (Earth leakage current)

Dong dién chay tit bd phan ngudn dién ludi cap xuyén qua hoic ngang qua
phan cach dién tdi day tiép dat bao veé.

3.26. * Vo thiét bi (Enclosure)

B6 phan bén ngoai cling cfia thiét bi cé tic dung bao vé cic bd phan bén trong

CHU THICH Pé thit nghiém theo tiéu chuan nay, 14 kim loai, c6 kich thudc quy
dinh, @it tiép xtic vdi cic bd phin clia bé mit bén ngoai ldm bang vat liéu cé 6
din dién thap hoidc 1am bang vat liéu cach dién dugc coila bd phin clia vd thiét
bi (xem Hinh 2, Hinh 3 va Hinh 4). (TCVN 7303-1:2009)

3.29. B4 phan ting dung dudc cach dién theo kiéu F (tha noi) (dudi day goila
bo phan ting dung kiéu F) (F-type isolated floating applied part (F-type applied
part))

B6 phan Uing dung trong dé cac két ndi véi bénh nhan dudc cach dién vdi bd
phan khéc ctia thiét bi dién y té t6i mtc khong c6 dong dién nao cao hon dong
rd cho phép qua bénh nhin, néu mot dién ap khéng mong mudn xuit phat ti
ngudn bén ngoai dudc két nodi véi bénh nhan, thi dién ap dé ducgc dit gitia két
ndi véi bénh nhan va dat.
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CHU THICH B6 phan ting dung kiéu F 1a b6 phan ting dung kiéu BF hoic bd
phin ting dung kién CF.

3.47. Dong ro (Leakage current)
Dong dién khéng hitu ich.

CHU THICH Céc dong rd sau diy dudc xac dinh: dong ro dit, dong cham va
dong ro qua bénh nhan.

3.48. Két noi ngufin (Mains connector)

B phan cia mot thiét bi ghép ndi dudce tich hgp hoic ¢é v dinh dé gan vdi day
mém dudc diing dé ndi véi ngudn cung cap.

CHU THICH M6t bo két ndi ngudn du kién dude duing dé chén vao dau vao thiét
bi ndi clia thiét bi dién (xem Hinh 1 va Hinh 2). (TCVN 7303-1:2009)

3.49.* BO phan nguon dién luéi (Mains part)
Mach dién dudc thiét ké dé két ndi véi ngudn dién ludi cung cip.

CHU THICH 1 B phin ngudn dién 1udi bao gom tit ca cac bd phan din dién
khong dudce cach ly véi nguoén dién ludi cao cap bang it nhat mot phuong tién
bao vé.

CHU THICH 2 Theo dinh nghia nay, diy dan ndi dit bio vé khong dudc coi l1a
mdt bd phin clia b phin ngudn dién 1udi (xem Hinh 2 va Hinh 3). (TCVN
7303-1:2009)

3.50. * Phich cam ngudn (Mains plug)

BO phan tich hop hoic du kién dé gin vdi day cip nguodn cla thiét bi dién, dé
cim vao 8 cdm ngudn dién ludi.

CHU THICH 1 Xem Hinh 1. (TCVN 7303-1:2009)
CHU THICH 2 Xem thém IEC 60083 va IEC 60309-1 [8].

3.70. Trang thai binh thuong (Normal condition)
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Trang thdi ma cdc phuong tién di trang bi dé bdo vé chéng cac rui ro con
nguyén ven.

3.77.* Dong phu qua bénh nhan (Patient auxiliary current)

Dong dién chay trong bénh nhan khi st dung binh thudng gitta két ndi bénh
nhan bat ky va tat ci cac két ndi bénh nhan khic ma khéng gay ra cac hiéu ting
sinh ly hoc nao.

3.80. Dong ro qua bénh nhan (Patient leakage current)
Dong dién:
- chay tit cdc két ndi bénh nhin qua bénh nhin téi dat; hoic

- do sy xuit hién ngiu nhién cia mot dién ap tit mdt ngudn bén ngoaii trén
bénh nhin va chay tit bénh nhan qua cic k&t ndi bénh nhin cfia bd phin tng
dung kiéu F téi dat.

3.93. Day tiép dat bao vé (Protective earth conductor)

Day din dé noi gitta cuc tiép dat bao vé va hé thong tiép dat bao vé bén ngoai.
CHU THICH Xem Hinh 2. (TCVN 7303-1:2009)

3.94. Két noi tiép dat bao vé (Protective earth connection)

Két ndi vdi cuc tiép dat bao vé trang bi cho muc dich bao vé va phu hgp véi cac
yéu cau ctia tiéu chuan nay.

3.95. Cuc tiép dat bao vé (Protective earth terminal)

PAau noi vdi bd phan din clia thiét bi cap I cho muc dich an toan. Pau ndi nay
dugce du kién dé ndi vdi hé thong tiép dat bao vé bén ngoai bang day tiép dat
bao vé.

CHU THICH Xem Hinh 2. (TCVN 7303-1:2009)

3.96. Tiép dat bao vé (Protectively earthed)
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Nbi véi cuc tiép dat bio vé cho muc dich bao vé bang phuong tién phit hop véi
yéu cau clia tiéu chuidn nay.

3.97. (Gia tri) danh dinh [Rated (value)]

Thuat ngii chi gia tri do nha sin xuit an dinh cho mot diéu kién van hanh cu
thé.

3.116. Trang thai 16i don (Single fault condition)

Trang thai ma mot phuong tién riéng 1é dé gidm rdi ro, khdng hoat dong hoic
xuit hién mot trang thai don 18 bat thudng & bén ngoai.

3.129. Dong dién cham (Touch current)

Dong ro tit v3 thiét bi hodc tit cdc bd phan clia vé thiét bi, khong ké cac két ndi
v4ibénh nhén, trong sit dung binh thudng ngudi vin hanh hodc bénh nhéin cé
thé cham tdi, théng qua tuyén bén ngoai khdng phai diy noi dat bao vé, téi dat
hoic bd phan khéc ctia v4 thiét bi.

CHU THICH Thuit ngit nay di dugc thay d6i thong nhat véi TCVN 7326-1 (IEC
60950-1) va dé phan 4anh thuc té 13 hién nay phép do ciing dudc ap dung véi
cac b0 phan.

3.132.* B6 phan ting dung kiéu B (Type B applied part)

B phan ting dung phit hop vdi yéu cau quy dinh trong tiéu chuin nay dé cung
cap bao vé chong dién giat, dic biét d6i vdi dong ro tdi bénh nhan va dong phu
téi bénh nhan cho phép.

CHU THICH 1 B6 phan ting dung kiéu B dudc ghi nhin ky hiéu IEC 60417-5840
(DB:2002-10) (xem Bang D.1, ky hiéu 19) hodc, khi 4p dung dudc, ghi ky hiéu
IEC 60417-5841 (DB:2002-10) (Xem Bang D.1, ky hiéu 25). Xem thém 3.20.
(TCVN 7303-1:2009)

CHU THICH 2 B4 phén ting dung kiéu B khéng thich hop vdi ting dung truc tiép
vao tim.
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CHU THICH 3 Xem thém 4.6 1ién quan dén viéc xit Iy cidc bdé phin khéng nim
trong pham vi ctia dinh nghia bd phan tng dung nhung can dudc coi nhu bd
phin ing dung do viéc 4p dung qua trinh quan ly rui ro.

3.133. * B4 phan ting dung kiéu BF (Type BF applied part)

B6 phan ting dung kiéu F phit hdp véi yéu cau quy dinh trong tiéu chuin nay dé
cung cap cip bao vé chong dién giit cao hon so véi bd phan ting dung kiéu B.

CHU THICH 1 B phin ting dung kiéu BF dudc ghi nhin ky hiéu IEC 60417-
5333 (DB:2002-10) (xem Bang D.1, ky hiéu 20) hodic, khi 4p dung dudc, ghi ky
hiéu IEC 60417-5334 (DB:2002-10) (xem Bang D.1, ky hiéu 26). Xem thém
3.20. (TCVN 7303-1:2009)

CHU THICH 2 B6 phan ting dung kiéu BF khéng thich hop véi ting dung truc
tiép vao tim.

CHU THICH 3 Xem thém 4.6 lién quan dén viéc xtt Iy cdc bd phan khéng ndm
trong pham vi ctia dinh nghia bd phan tng dung nhung can dudc coi nhu bd
phén Ung dung do viéc 4p dung qua trinh quan ly ri ro.

3.134.* BO phan ting dung kiéu CF (Type CF applied part)

BS phin ting dung kiéu F pht1 hop véi yéu cau quy dinh trong tiéu chuin nay dé
cung cap cap bao vé chong dién giit cao hon so véi bd phan ting dung kiéu BF.

CHU THICH 1 B6 phan tng dung kiéu CF dudc ghi nhin ky hiéu IEC 60417-
5335 (DB:2002-10) (xem Bang D.1, ky hiéu 21) hodc, khi 4p dung dudc, ghi ky
hiéu IEC 60417-5336 (DB:2002-10) (xem Bang D.1, ky hiéu 27). Xem thém
3.20.(TCVN 7303-1:2009).

CHU THICH 2 Xem thém 4.6 lién quan dén viéc xt Iy cac bd phan khéng ndm
trong pham vi ctia dinh nghia bd phan tng dung nhung can dudc coi nhu bod
phén ting dung cho viéc 4p dung qud trinh quan ly rtiro. (TCVN 7303-1:2009)
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Dé 6 hon vé cac thuat ngit khac, vui long tham khio Tiéu chuin IEC 62353:
Medical electrical equipment - Recurrent test and test after repair of medical
electrical equipment.

2. Cac phép kiém tra an toan dién theo IEC 62353

( Start _j
r b 4
Lua chon phép kiém Muc 4.1 Po dong ro Muc 5.3.4
b bl
Kiém tra ngoai quan Muc 5.2 Kiém tra tinh ning Muc 5.4
: +
Do dién tro tiép dat bao vé Muc 5.3.2 Bao cao két qua Muc 6.1
.
Po dién tré cach dién an ti : s
3 h ¢ Muc 5.3.3 Phan tich danh gia Muc 6.2
(khong bat budc) L
Kiém tra va chudn bi vé
trang thai binh thudng Muc 5.2

Hinh 3. Trinh tu kiém tra theo IEC 62353 - Phu luc C

Tiéu chuin IEC 62353 c6 dua raluu dd trinh tu dé kiém tra, danh gia thiét
bi y té (Hinh 3). Vily do an toan, trinh tu néu trong luu d6 dudc khuyén cao
tuan theo, vi du dién tré noi dat bao vé phai dudc do trudc khi do dong ro.

2.1. Kiém tra ngoai quan

T4t ca qud trinh kiém tra an toan dién déu dugc bat dau bang viéc kiém tra
ngoai quan thiét bi va nguén dién két noéi. Tai mot sd cd sé y té, bénh vién
c6 diéu kién cd sd ha ting chua tot, viéc kiém tra ngoai quan 1a mét phan
quan trong. Nhiéu tic nhan nguy hiém, tiém in nguy cd giy mat an toan
déu co thé dé dang phat hién chi biang viéc quan sat danh gia, chua can
dén cac phép do kiém phiic tap.

Qua trinh kiém tra ngoai quan c6 thé bao gom
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-Péanh gi4 cac yéu td bén ngoai
- Panh gi4 cac yéu td bén trong
e Viéc danh gia cac yéu to bén ngoai (outside) can danh gia cic tiéu chi

- O cAm dién trén tudng: & cAm cbé nguyén ven, t3t khéng hay ¢ diu hiéu
bi hu hong?
- Phich cidm dién: gidc cim cé nguyén ven, dung vdéi hé thong khong?
Phan tiép diém cé sach, cé dau hiéu bi chay khéng?
- DAy ngudn thiét bi: DAy ngudn cé hu hdng vit 1y khéng? Trong trudng
hgp day bi gion, giy theo thdi gian, hoic di bi va thi can sém thay thé.
- D6 cing clia diy ngudn: Kéo nhe diy ngudn, kiém tra két ndi ctia diy
v6inguodn dién va véi thiét bi cé chic chin khéng.

e Viéc danh gia cac yéu to bén trong (inside) can danh gia cac tiéu chi
- Thiét bi c6 ddu hiéu qua nhiét hoic chay nd khong?
- Kiém tra cac cap cé dudc két noi chit khéng? Chi v cac diy cap bildng
két noi.
- Kiém tra thiét bi c6 day din tran khong? Néu cé can phuodng an khic
phuc, xtt ly sém.

- Kiém tra thiét bi c6 st dung dung cau chi theo yéu cau clia hing san
xuit khéng? Néu cau chi khong phi1 hap, can loai bd va thay thé ngay.

2.2. Kiém tra do ludng

Theo Phu luc C - Tiéu chuidn IEC 62353, chi nén st dung thiét bi do luong

dap tng tiéu chuin IEC 61010-1 dé thuc hién cac phép kiém an toan dién.

Cac thiét bi phan tich an toan dién ESA ctia hing Fluke Biomedical hoan

toan phu hop va dudc khuyén nghi st dung trong cac phép kiém tra an

toan dién thiét bi y té.

Trong bai viét nay, thiét bi kiém tra an toan dién ESA 615 dudc st dung dé

thuc hién cac phép kiém do ludng. Két ndi chung ctia thiét bi kiém tra an toan
dién ESA 615 va thiét bi dudi kiém dudgc thé hién trong hinh.
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To protective earth or
any exposed conductive
surface on the enclosure

Connact ESAG15
to grounded
mains socket.

Connect the DUT ac power cord to the
equipment oullet on the Analyzer

Hinh 1.
Két ndi thiét bi y té vdi thiét bi kiém tra an toan dién ESA615 - Fluke Biomedical

Mot so tit viét tit can biét, dudc st dung trong cac so d6 dudi day

Tu viét tat Y nghia
MD Measuring Device Thiét bi do
(ESA Analyzer)
FE Functional Earth Nbi dat / tiép dia chiic ning
PE Protective Earth Noi dat / tiép dia an toan
Mains Mains Voltage Supply Dién ap cap nguodn chinh
L1 Live Conductor Day néong
L2 Neutral Conductor Day trung tinh
DUT Device Under Test Thiét bi dudi kiém
DUT_L1 Device Under Test Live Diy néng cia DUT
conductor
DUT_L2 Device Under Test neutral | Diy trungtinh ciia DUT
conductor

HOb trg sin pham: Mr. Tung: 0362.515.898 - Mr. Son: 0972.330.143
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Tu viét tat Y nghia
DUT_PE Device Under Test DAy tiép dia an toan cia DUT
protective earth
REV POL Reversed mains supply Cuc tinh cap ngudn chinh bi
polarity dao
PE Open Open protective earth Tiép dia an toan hé
~ Test Voltage bién ap kiém
LEAD GND DAy din téi dat, dung trong
kiém d6 ro cho bénh nhan
MAP Cap ngudn chinh trén bd phan
dugc tac dung
MAP REV Cap ngudn chinh dao trén dién
ap ngudn cia bd phan tic dung

Luu y: P& thuc hién viéc kiém tra an toan dién, can xic dinh phuong phap
do pht1 hop d6i vdi cac phép do dong ro thiét bi (Equipment Leakage Current) va
cac phép do dong ro trén bo phan Ung dung (Applied Part Leakage Current).

Cac phuong phap do dong ro thiét bi theo Tiéu chuin IEC 62353 gom
- Phuong phap do tryc tiép — Direct method,
- Phuong phdp do chénh 1éch - Diffential method,
- Phuong phap do thay thé - Alternative method.

Cac phuong phap do dong ro boé phan tng dung theo Tiéu chuin IEC
62353 gom

- Phuong phap do truc tiép — Direct method,;
- Phuong phép do thay thé - Alternative method.

Viée Iua chon phuong phéap kiém phit hop dude lua chon theo luu d6 quy
trinh kiém tra an toan dién theo IEC 62353 dugc mo ta nhu sau
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Measurement of EQUIEMENT LEAKAGE
leakage current CURRENT

-allcmiative maihod {Figung &)
LEAKAGE CURRENT | Ye . Mo
bessed o IEC 606011 AT
Eou x
PRENT LEAKAGE CURRENT
o clifferesnial method (Figure &)
differential method (Figure 8) FrrreTE
EQFUIPARIENT LEAKAGE
Yes currenl value exceeds the
limiils of Table 27
No
Repair APPLIED PART LEAKAGE
CURRENT
Yes
Measure each applied
parl in turn wilh ol her
applied parts ke
flaating um:m;mm]
1 3
APPLIED PART LEAKAGE CURRENT EEPUET PART LEAGAGE
- direct matrod (Figura 100 of CLRRENT
E quipmant with &N INTERN AL ELECTRICAL - alledmative mathad
mw:n souRcE (Figure 11] {Figura %)
‘@%@i

Figure B.2 - Measurement of LEAKAGE CURRENTS
(Nnon-PERMANENTLY INSTALLED CLASS | ME EQUIPMENT)
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Tiéu chi danh gia
Tiéu chuin IEC 62353
Pién tré tiép dia 0.3 0
Ground wire resistance
Dong dién ro RMS (pA) B0 phan ung dung
Applied part
TypeB | TypeBF | Type
CF
Dong ro thiét bi - Phuong phap do thay thé
Equipment leakage — alternative method
Céc bg phén din dién cé thé tiép can clia 1000 1000 1000
thiét bi ClassI
Céc b phén dan dién cé thé tiép cin clia 500 500 500
thiét bi Class II
Dong ro thiét bi - Phuong phap do truc tiép hoic chénh léch
Equipment leakage - direct or different method
Céc bd phén din dién cé thé tiép cin clia 500 500 500
thiét bi Class1
Céc b phén dain dién cé thé tiép cin clia 100 100 100
thiét bi Class II
Dong ro b phin ting dung - Phuong phap do thay thé
Applied part leakage current — alternative method (a.c.)
- 5000 50
Dong ro bé phén ting dung - Phudng phap truc tiép
Applied part leakage current — direct method (a.c.)
- 5000 50
Dién trd cach dién (tuy chon) dién ap 500 V >2MQ
DC

2.2.1. Do dién tré tiép dat bao vé (IEC 62352: Muc 5.3.2 - Protective Earth
Resistance)

M T
Equipment

UY TiN - CHAT
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Diy din tiép dat bio vé 1a bién phap bao vé quan trong trong coéng tic an
toan dién. Bién phap nay ddm bao ring, trong trudng hop xay ra su cd, khong
c6 dong dién gay nguy hiém chay trén vé thiét bi, tranh trudng hop dién giat
khi cham vao vé thiét bi.

D& ddm bao tinh an toan, dién trd cia day dan tiép dia bio vé phai dugc kiém
tra. Do d6, viéc do dién trd tiép dat bao vé 1a phép do an toan tién quyét can
dudc thuc hién trong kiém tra an toan dién.

Phép do dién trd clia diy tiép dat thuc hién do trd khang giita cuc DAy tiép
dia an toan ctia DUT va Phan din dién ctia DUT dudc ndi vdi tiép dia.

Luu ¥: Thiét bi dudi ki€m (DUT) dugc TAT trong phép kiém nay.

DEVICE UNDER TEST
DUT Ll ——————————————— q
|

APPLIED H—0O
PART

DUT_L2

e

DUT_PE FE

@ CONDUCTIVE PART

TEST LEAD

Sd d6 phép do dién trd tiép dat bao vé - Ground Wire (Protective Earth)
Resistance Measurement

Gia tri cho phép: Gi4 tri dién trd tiép dat bao vé khong dudc vugt qua 300
mQ / 500 mQ (néu thiét bi cé st dung thiét bi ngit mach dong dién du -
Residual-current device Protection).

Trong tiéu chudn IEC 62353, cac gidi han doi vdi dién trd clia Dién trd tiép
dat bao vé cao hon 100 mQ so vdi gidi han trong tiéu chudn IEC 60601-1. Ly do
dugc dua ra, trong thdi gian s dung ctia thiét bi dudc th nghiém, cac gid tri
cao hon c6 thé xuat hién do qua trinh oxy héa hoic mét sd tdc nhan khé tranh
khéi khac. Cac gia tri ndy van cé thé dudce chiap nhin theo quan diém danh gia
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an toan. Pai véi thiét bi mdi, gia tri dién trd tiép dat bao vé dudgc ki vong thap
hon 200 mQ.

Gia tri 300 mQ / 500 mQ dugc Iua chon d& dung hoa giita cic yéu cau chip
nhAan vé an toan va cac kha ning dap tng clia thiét bi dudi kiém.

2.2.2. Po dién trd cach dién (IEC 62352: Muc 5.3.3 - Insulation resistance) -
(Phép do khong bat budc - Not mandatory)

Phép do dién trd cach dién cé thé dudc xem xét, trong mot so trudng hap
xuat hién nghi ngd vé kha ning cach dién ctia thiét bi nhu

- Neéu cé nghi ngd vé két qua do dong ro;

- Néu cé chat 16ng chdy qua thiét bi, dan tdi khoing cich dudng rd
(Creepage distance) thay d6i;

- Néu c6 mdt s6 bd phan nhat dinh ma dic tinh cach dién cé thé thay
d6i do Anh huéng ctia méi trudng, nhiét do.

Dién trd cach dién dudc thuc hién véi 5 phép do theo 5 sd d6 sau.
Phép do dién trd cich dién dugc thuc hién vdi dién 4p 500 VDC hodc 250 VDC.
Luu ¥: Thiét bi dudi kiém (DUT) dugc TAT trong phép kiém nay.

DEVICE UNDER TEST
ouT L1 ) pmem=m=mms== @ mesms==== 1
! 1

—1—0
: APPLIED (e
i PART H
1
I
I

DUT L2
@@ o—— I 1

put_PE |

CONDUCTIVE PART
EEE—

Sd @6 phép do dién trd cach dién Mains to Protective-Earth

Gia tri cho phép: Class1 > 2 MQ
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DEVICE UNDER TEST J-
DUT L1 | j======= r——————- 1
*— 1 : : :
' I 1| APPLIED
| | 1| eaRT 1
: : | : {_}
o DUTL2 |--_--": ' :
DUT_PE
@ CONDUCTIVE PART
—

Sd d6 phép do dién trd cach dién Applied Parts to Protective-Earth
Gia tri cho phép: ClassI > 70 MQ, Class IT > 70 MQ

DEVICE UNDER TEST
ot | mmmmmmm mmmmeeeo .

(1) ‘ |

CONDUCTIVE PART
SEEN—_EEEEmm——

I

| l
1| APPLIED

: PART L
i '
I

| I

DuT_ L2

Sd d6 phép do dién trd cach dién Mains to Applied-Parts
Doi vébi so dd nay, cac thiét bd phan ting dung loai B dudc noi véi nhau, cic bod
phin tng dung loai F dudc ndi véi nhau.
Gia tri cho phép: Loai B Class I > 2 MQ, Class II > 7 MQ
H3 trg sin phim: Mr. Ting: 0362.515.898 - Mr. Son: 0972.330.143
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Loai F ClassI> 70 MQ, ClassII > 70 MQ

DEVICE UNDER TEST
DUT_L1 - poommmm 1
1
[ —0
! I| APPLED H—0
{ob| PaRT L5
[
DUT L2 -
——_1
®
DUT_PE
CONDUCTIVE PART

TEST
LEAD

Sd d6 phép do dién trd cach dién Non-Earth Accessible Conductive Points

Gia tri cho phép: ClassI > 7 MQ, Class II > 7 MQ

DEVICE UNDER TEST
DUT L1 | |j======= r=—————- 1

O

1

T
APPLIED

PART 11

T

1

00

DUT_PE

CONDUCTIVE PART
TEST
LEAD
®

Sd d6 phép do dién trd cach dién
Applied Parts to Non-Earth Conductive Points

Gia tri cho phép: Class 1> 7 MQ, Class Il > 7 MQ
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2.2.3.Po dong dién ro (IEC 62352: Muc 5.3.3 - Leakage currents)

C6 hai loai dong ro: dong dién xoay chiéu AC va dong dién mét chiéu DC.
Dong rd DC thudng xuat hién trén thiét bi dau cudi (end-product equipment).
Dong rd AC xuat hién do su két hop song song ctia dién dung va dién tré mot
chiéu gitta ngudn dién 4p (dudng day xoay chiéu) va cac bo phan dan dién dudc
ndi dat clia thiét bi. Dong ro do dién trd mét chiéu thudng khéng dang ké so véi
trd khang xoay chiéu ctia cac dién dung song song khac nhau.

Phép do dong dién ro dugc phan lam 2 loai:

- Dong dién ro thiét bi - Equipment Leakage Current (IEC 62353: Muc
5.3.4.2)

- Dong dién ro trén bd phan ung dung - Applied Part Leakage Current
(IEC 62353: Muc 5.3.4.3)

Dong dién ro thiét bi - Equipment Leakage Current 13 tdng dong dién chay
tlt B phan ngudn dién ludi (Mains Parts) t&i dat thong qua:

- Cuctiép dat bao vé (Protective Earth Conductor) va B6 phan dan dién cé
thé tiép can (Accessible Conductive Parts) ctia vo thiét bi vabo phan ting
dung (khi do bang phuong phap chénh léch va phuong phap thay thé)
hoac

- B& phan din dién cé thé tiép cin (Accessible Conductive Parts) clia vd
thiét bi va bd phin tng dung (khi do bang phudng phép tryc tiép).

Dong ro trén bo phan ung dung - Applied Part Leakage Current 1a dong dién
gitia bd phan tng dung kiéu F (F-Type) va tat cdc bo phan sau néu cé:

- Bbphin ngudn dién ludi va
- Cacbd phin din dién c6 thé tiép can ctia v thiét bi
Gay ra bdi mét dién 4p ngoai trén bd phan ting dung kiéu F.

Ngoai cac phuong phap do dong ro theo IEC 62353, cac phuong phap do
dong ro theo IEC 60601-1 cling cé thé dudc stt dung. Cac phuong phap do dong
rd theo IEC 60601-1 bao gdm:

— Earth Leakage Current — Dong ro tiép dia
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— Touch Current — Dong ro cham
— Patient Leakage Current — Dong ro trén bénh nhan
Luuy

- P6i vdi thiét bi dién y té hoidc hé thong dién y té Class I, phép do dong rod
chi dugc thuc hién sau khi PAT phép do dién trd tiép dat bao vé.

- Trude khi thuc hién kiém tra dong rd bang phuong phap truc tiép, cé thé
thuc hién thém phép kiém dién trd cach dién (Insulation Resistance)

Thiét bi cAn dudc do & cac ché d6 van hanh cé 1ién quan téi dong rd. Gia tri
dong rd cao nhat tai diéu kién van hanh lién quan duge ghi nhan vao bién ban.

a- Dong ro thiét bi - Equipment Leakage Current

a.1- Phuong phap thay thé - Alternative method (IEC 62353: Muc 5.3.4.2.2)

DEVICE UNDER TEST
DUT1 J| m====== sm—————— 1

3¢

APPLIED

@]

DUT_L2

1
T
PART :
T
1

DUT_PE CONDUCTIVE PART

@ I[EEE. l é

Sd d6 phép do Dong ro thiét bi - Phuong phéap thay thé

Phuong phép nay khdng dudgc st dung cho thiét bi cé ngudn dién bén trong.
Céc cong tic clia ngudn dién phai dude déng cho phép do nay.

Phép do dudc thuc hién tai 2 diéu kién:
- Closed Earth

- OpenEarth

HO trd san ph:?{m: Mr. Tung: 0362.515.898 - Mr. Son: 0972.330.143

"V IR gll=] CONG TY TNHH THIET BI DO LUGNG VA KIEM NGHIE
Equipment MEASURING AND TESTING EQUIPMENT COMPANY .LTD

UY TiN - CHAT LUONG - DICH YU TOT NHAT




FLUKE -
FLUKE - LANDAUER RaySafe"

Biomedical — Biomedical

Authorized Distributor

a.2- Phuong phap truc tiép - Direct method (IEC 62353: Muc 5.3.4.2.3)
Phép do dudc thuc hién tai 4 diéu kién
- Normal Polarity, Closed Earth
- Normal Polarity, Open Earth
- Reversed Polarity, Closed Earth

- Reversed Polarity, Open Earth

MAIMNS DEVICE UMDER TEST
ON O DUT_L1 1 l

1

—O01TD— i

Li i i

! i

: 1

| i

MAINS i i
| i DUT L2

L2 1
PP P W« S A
REV
POL

2O C

: APPLIED
1| PaRT
]
i
]

C

DUT_PE

PE
o O———O—
COMDUCTIVE PART
PE @ LI
TEST

Sd d6 phép do Dong rd thiét bi - Phuong phép truc tiép

a.3- Phuong phap chénh léch - Differential method (IEC 62353: Muc
5.3.4.2.4)

Phép do dudc thuc hién tai 4 diéu kién
- Normal Polarity, Closed Earth
- Normal Polarity, Open Earth
- Reversed Polarity, Closed Earth
- Reversed Polarity, Open Earth

T4t ca bd phin ting dung clia thiét bi phai dugc két nodi trong phép do nay.
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MAINS DEWICE UNDER TEST l
an Py B i ———
L =010 o T O
i | 1| apPuED
E o PART (L
MAINS | Lo :
| (. |
L2 |_ 3 — = | I

1---4
FE
-

@ FE CONDUCTIVE PART
e S —

LEAD

=

Sd d6 phép do Dong ro thiét bi - Phuong phap chénh 1éch

b- Dong ro trén bo phan ung dung - Applied Part Leakage Current
b.1- Phuong phap thay thé - Alternative method (IEC 62353: Muc 5.3.4.3.2)

DEVICE UNDER TEST
DUT_L1 egteitat S ettt 1
! o T O
' I 1| APPLIED O
i | 1| PaRT ML o)
1 1 | 1 ot
1 o H =4
DUT_L2 H Do : O
[ ——
S
0
DUT PE COMDUCTIVE PART
0
TEST
LEAD E

Sd d6 phép do Dong rd trén bd phan tng dung - Phuong phap thay thé
b.2- Phudng phap truc tiép - Direct method (IEC 62353: Muc 5.3.4.3.3)
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MAINS DEVICE UNDER TEST
ON —C purL1 hy--==-==q r------- 1
L1 O—C}-'i"t)— : . I
i : X | | apPLED LEAD
: | Pl BART 1 SELECT f—
MAINS ’ i L. : AELAY
; : DUT L2 P T
[ L2 i = 1 I I
L2 @—O ',..-C O .-C A ﬁ ! -——d “Lmads net sslecied
REV are open.
POL
DUT_PE FE C)
— HD
CONDUCTIVE PART
PE S —
-
Y
R

Sd d6 phép do Dong rod trén bd phan tng dung - Phuong phép truc tiép

3. Cac phép do an toan dién khac

-"“'1 !."\'..."‘" F"I"_I"-"i.!'-"'l B el e .-..-.'l S Em
- 2 0= B

Thiét bi kiém tra an toan dién ESA609, ESA620 vAESA 615
cuia Fluke Biomedical

Ngoai cac phép do dap ting tiéu chudn IEC 62353, thiét bi ESA 615 con cé
cac phép do khac, dap ting cac tiéu chuidn ANSI/AAMI ES-1 (NFPA-99), VDE751,
IEC60601-1 2nd and 3rd editions, va AS/NZS 3551. Cac phép do c6 thé ké dén
nhu sau
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- Mains Voltage Test - Kiém tra dién 4p nguon;
- Equipment Current Test — Kiém tra dong dién ctia thiét bi;

- Leakage Current Test — Kiém tra dong ro (Theo IEC 60601 va AAMI/NFPA
99)

+ Earth Leakage Current — Dong ro dat;
+ Chassis (Enclosure) Leakage Test — Dong ro qua vo;
+ Lead-to-Ground (Patient) Leakage Test — Dong ro tit day tdi dat;
+ Lead-to-Lead (Patient Auxiliary) Leakage Tests — Dong ro ti day tdi day
(dong ro phu qua bénh nhan);
- Lead Isolation (Mains on Applied Part) MAP Leakage Test — Dong rd diy dan
cach dién (tlit nguén t4i bd phin tng dung);

- Point-To-Point Measurements — Cac phép do diém téi diém./.

Moi y kién déng gép, trao ddi vé hoc thuat bai viét, xin vui long lién hé véi
tac gid qua email: htung.mtc@gmail.com.

Cac bai viét khac:

Keywords:

Kiém dinh an toan va tinh ndng ky thudt, FLUKE Biomedical, ESA 615, Thiét
bi phédn tich va kiém tra an toan dién, Thiét bi kiém tra an toan dién
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