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Dieu 1. Ban hanh kem theo Thong tu n&y Quy chuan ky thuat qu6c gia v6 
an toan dien doi vai thiet bi dau cu6i yien thong va cong nghe thong tin (QCVN 
132:2022/BTTTT).

Dieu 2. Hieu lire thi h^nh

1. Thong tu nay co hieu luc thi hanh ke tir ngay 01 thang 01 nam 2024.
2. Khoan 21 Dieu 1 Thong tu so 18/2010/TT-BTTTT ngay 30 thang 7 

nSm 2010 cua Bq tnrdng Bo Thong tin va Truyen thong ban h&nh Quy chuan ky
i

J

BQ THONG TIN VA TRUYEN THONG CONG HdA XA HOI CHU NGHIA VIET NAM 
£>qc lap - Tir do - Hanh phuc

Ban hanh “Quy chuan ky thuat quoc gia ve an to&n dien doi voi 
thiet bi dau cuoi vien thong va cong nghe thong tin”' J

■■ ?■ \ .

Can cu Luat Tied chuan vd Quy chuan ky thuat ngay 29 thang 6 ndm 
2006; / /</

Can cuLuat Vien thong ngay 23 thang 11 ndm 2009;

Can cuLuat Tan so vo tuyen dien ngay 23 thang 11 ndm 2009;

Can cu Nghi dinh so 127/2007/ND-CP ngay 01 thang 8 ndm 2007 cua 
Chinh phu quy dinh chi tiet vd humg dan thi hanh mot so dieu cua Luat Tieu 
chuan vd Quy chuan ky thuqt;

Can cu Nghi dinh so 78/2018/ND-CP ngay 16 thang 5 ndm 2018 cua 
Chinh phu sua doi, bo sung mot so dieu cua Nghi dinh so 12772007/ND-CP 
ngay 01 thang 8 ndm 2007 cua Chinh phu quy dinh chi tiet thi hanh mpt so dieu 
Luat tieu chuan vd quy chuan ky thuat;

Can cu Nghi dinh so 48/2022/ND-CP ngay 26 thang 7 ndm 2022 cua 
Chinh phu quy dinh quy dinh chuc ndng, nhiem vu, quyen han vd ca cdu to chuc 
cua Bp Thong tin vd Truyen thong;

Theo de nghi cua Vu~trudng Vu Khoa hpc vd Cong nghe,.

Bp truang Bp Thong tin vd Truyen thong ban hanh Thong tu quy dinh 
Quy chuan ky thuat quoc gia ve an todn dien doi vai thiet bi dau cudi vien thong 
vd cong nghe thong tin.

CQNGTHONGTIN CHIWPHU.
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Nguyen Manh Hung
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thuat qu6c gia vl vi£n thong h£t hieu luc phap luat k£ tir ngay Thong tu nay co 
hieu luc thi hanh. ,

Dieu 3. Chanh Van phong, Vu truong Vu Khoa hoc va Cong nghe, Thu 
truong cac co quan, dom vi thuoc Bo Thong tin va Truyen thong, Giam d6c 
Thong tin va TruySn thong cac tinh, thanh ph6 true thuoc Trung uong va cac to 
chuc, ca nhan cd lien quan chiu trach nhiem thi hanh Thong tu nay./.

AWnftfiw.- BOTRVdNG
- Thu tirdng Chmh phu, cac Ph6 Thu tudng Chinh phu (de b/c);
- CAc B& ca quan ngang Bq, ca quan thupc Chinh phu;
- UBND c^c tinh, thanh pho true thupc Trung ucmg;
- Sd I I1 f cac tinh, thanh ph6 tryc thupc Trung irong;
- Cue Ki£m tra vSn ban QPPL (BO Tu phap);
- C6ng bao, C6ng Thong tin di?n tu Chinh phi;
- Bd TTTT: BO truong vi cic Thu truing, cac co quan, d< 

thuOc BO, Cong thong tin dipn tu cua BO;
-Luu: VT, KHCN (250).
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QCVN 132:2022/61 l l l do Cue Tan so Vo tuyen dien 
bien scan, Vu Khoa hoc va Cong nghe trinh duyet, Bo 
Khoa hoc va Cong ngh$ tham dinh, Bo trirang Bo Thong 
tin va Truyen thong ban hanh kem theo Thong tir so 
/2022/TT-Bl I I I ngay thang nam 2022.



1.QUYD|NH CHUNG

i

X

3

QUY CHUAN KY THUAT QU6C GIA 
V£ AN TOAN DlEN CHO THIET Bl DAU CU6l Vl£N THONG 

VA CONG NGHE THONG TIN
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1.1. Pham vi di6u chinh
Quy chuan nay quy dinh c£c yeu cau an loan dien ap dung cho ban than c£c thiet bj 
dau cuoi vien thong va cong ngh$ thdng tin.
Quy chuan nay khong quy dinh cac yeu cau an toan dien cua cac giao di$n du^c thiet 
ke va dy1 dinh de ket noi tdi mgng vi£n thong va cong ngh? thong tin.
Ma so HS cua cac thiet bi thuoc phgm vi cua quy chuan nay quy djnh tai Phy lye T.

1.2. Ddi tipang ap dung
Quy chuan nay £p dyng doi vdi c£c t6 chirc, ca nhan Viet Nam va nude ngoai c6 hogt 
dqng san xuat, kinh doanh c£c thiet bi thupc phgm vi dieu chinh cua quy chuan nay 
tren lanh tho Vi$t Nam.
1.3. Tai Hqu vien ddn
TCVN 8086 (IEC 60085), CSch diyn - D£nh gi£ ve nhi^t va ky hieu cap chiu nhi^t.
TCVN 6098-1 (IEC 60107-1), Phuo’ng ph£p do m£y thu hinh duncj trong truyen hinh 
quang b£ - Phan 1: Luu y chung - C£c ph6p do d tan so radio va tan so video.
TCVN 12238 (IEC 60127) (tat ca c£c phan), Cau chay cd nhd.
TCVN 6610-1 (IEC 60227-1), Cap each di?n bang polyvinyl clorua cd dien ap danh 
dinh den va bang 450/750 V - Phan 1: Yeu cau chung.
TCVN 6610-2 (IEC 60227-2), Cap each di^n bang polyvinyl clorua cd diyn dp. danh 
dinh den va bing 450/750 V - Phan 2: Phuo’ng phap thu.
TCVN 9615-1 (IEC 60245-1), Cap each dien bang cao su - Diyn ap danh djnh den va 
bang 450/750V. Phan 1: Yeu cau chung.
TCVN 7675 (IEC 60317) (tat ca cac phan), Quy dinh doi vdi cac loai day quan cy the.
TCVN 10899 (IEC 60320) (tat ca cac phan), Bq noi nguon dung cho thiet bi gia dyng 
va cac myc dich su dyng chung tuung ty-.
TCVN 6749-14 (IEC 60384-14), Tu diyn khong doi dung trong thiet bj dien tu - Phan 
14: Quy dinh ky thuyt tung phan - Ty dien khong doi dung de triet nhiiu dien tip va ket 
noi vdi nguon ludi.
TCVN 4255 (IEC 60529), Cap bao vi bang vd ngoai (ma IP).

National technical regulation 
on electrical safety requirements for telecommunication 

and information terminal equipment
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TCVN 10884-3 (IEC 60664-3), Phoi hap each dien dung cho thiet bi trong he thong 
di$n ha ap. Phan 3: SO’ dung Idp phu, vd boc hoac khuon due de bao ve chong nhidm 
ban.
TCVN 9897-1 (IEC 61051-1), Dien tra phi tuyen dung trong thiet bi dien tu5 - Phan 1: 
Quy djnh ky thuat chung.
TCVN 11851-1 (IEC 61056-1), Acquy chi-axit muc dich thong dung (loai co van dieu 
chinh) - Phan 1; Yeu cau chung, dac tfnh chac nang va phaong phap thu*. ;
TCVN 11851-2 (IEC 61056-2), Acquy chi-axit muc dich thong dung (loai co van dieu 
chinh) - Phan 2; Kich thirac, dau noi va ghi nhan.
TCVN 6615-1 (IEC 61058-1), Thiet bi dong c^t dung cho thiet bi. Phan 1: Yeu cau 
chung.
TCVN 7917-5 (IEC 60851-5), Day quan. Phirang phcip tha nghiem. Phan 5: Dac tfnh 
di$n.
TCVN 6188 (IEC 60884-1), 0 c3m va phich cam dung trong gia dinh va cac muc dich 
tirang ta. Phan 1: Yeu cau chung.

TCVN 11850-11 (IEC 60896-11), Acquy chi-axit dattfnh tai - Phan 11: Loai co thoat 
khi - Yeu cau chung va phirong phap thi>.
TCVN 11850-21 (IEC 60896-21), Acquy chi-axit dat tinh tai - Phan 21: Loai c6 van 
dieu chinh - Phuong phap thu.

TCVN 11850-22 (IEC 60896-22), Acquy chi-axit dat tinh tai - Phan 22: Loai co van 
dieu chinh - Cac yeu cau.

TCVN 11324-1 (IEC 60906-1), He thong phich cSm va 6 cam dung trong gia dinh va 
cac myc dich tuong to - Phan 1: Phich cim vd 6 edm 16 A 250 V xoay chieu.
TCVN 11324-2 (IEC 60906-2), He thong phich cam va 6 cam dung trong gia dinh va 
cac muc dich tirong tu - Phan 2: Phich cam va 6 cam 15 A 125 V xoay chieu va 20 A 
125 V xoay chieu.

TCVN 6592-1 (IEC 60947-1), Thiet bi dong cdt va dieu khien ha ap. Phan 1: Quy tdc 
chung.

TCVN 7326-1 (IEC 60950-1), Thiet bi cong nghe thong tin - An toan - Phan_1: Yeu cau 
chung.

TCVN 9622-1 (IEC 60998-1), Bo dau noi dung cho mach dien ha ap trong gia dinh va 
cac muc dich tuang tu - Phan 1: Yeu cau chung. ,
TCVN 9623-1 (IEC 60999-1), Bp dau noi. Rupt din dien bdng dong. Yeu cau an toan 
doi vdi khoi kep kieu bdt ren va khoi kep kieu khong bit ren. Phan 1: Yeu cau chung 
va yeu cau cu the doi vdi khoi kep dung cho rupt din co tiet dien tu 0,2 mm2 den 35 
mm2.

TCVN 12237-1 (IEC 61558-1), An toan cua may bien ap, cupn khang, bp cap nguon 
va cac ket hap cua chung - Phan 1: Yeu cau chung va thu nghipm.
IEC TR 60083, Plugs and socket-outlets for domestic and similar general use 
standardized in member countries of IEC.
IEC 60085, Electrical insulation - Thermal evaluation and designation.
IEC 60086-4, Primary batteries - Part 4: Safety of lithium batteries. i

IEC 60086-5, Primary batteries - Part 5: Safety of batteries with aqueous electrolyte.
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IEC 60107-1:1997, Methods of measurement on receivers for television broadcast 
transmissions - Part 1: General considerations - Measurements at radio and video 
frequencies.
IEC 60112, Method for the determination of the proof and the comparative tracking 
indices of solid insulating materials.
IEC 60127 (all parts), Miniature fuses.
IEC 60227-1, Polyvinyl chloride insulated cables of rated voltages up to and including.

450/750 V - Part 1: General requirements.
IEC 60227-2:1997, Polyvinyl chloride insulated cables of rated voltages up to and
including 450/750 V - Part 2: Test methods IEC 60227-2:1997/AMD1:2003.
IEC 60245-1, Rubber insulated cables - Rated voltages up to and including 450/750
V - Part 1: General requirements.
IEC 60296, Fluids for electrotechnical applications - Unused mineral insulating oils for 
transformers and switch gear.
IEC 60309 (all parts), Plugs, socket-outlets and couplers for industrial purposes.
IEC 60317 (all parts), Specifications for particular types of winding wires.
IEC 60317-0-7*2017, Specifications for particular types of winding wires - Part 0-7. 
General requirements - Fully insulated (FIW) zero-defect enamelled round copper 
wire.
IEC 60317-43, Specifications for particular types of winding wires - Part 43. Aromatic 
polyimide tape wrapped round copper wire, class 240.
IEC 60317-56, Specifications for particular types of winding wires - Part 56: Solderable 
fully insulated (FIW) zero-defect polyurethane enamelled round copper wire, class 180 
IEC 60320 (all parts), Appliance couplers for household and similar general purposes 
IEC 60320-1, Appliance couplers for household and similar general purposes - Part 
1:General requirements.
IEC 60332-1-2, Tests on electric and optical fibre cables under fire conditions — Part 
1-2:,Test for vertical flame propagation fora single insulated wire or cable - Procedure 
for 1 kW premixed flame.
IEC 60332-1-3, Tests on electric and optical fibre cables under fire conditions - Part
1- 3: Test for vertical flame propagation for a single insulated wire or cable - Procedure 
for determination of flaming droplets/particles.
IEC 60332-2-2, Tests on electric and optical fibre cables under fire conditions - Part
2- 2: Test for vertical flame propagation for a single small insulated-wire or cable - 
Procedure for diffusion flame.
IEC 60384-14, Fixed capacitors for use in electronic equipment - Part 14: Sectional 
specification: Fixed capacitors for electromagnetic interference suppression and 
connection to the supply mains.
IEC 60417, Graphical symbols for use on equipment.
IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems- 
Part 1: Principles, requirements and tests.
IEC 60664-3, Insulation coordination for equipment within low-voltage systems - Part 
3* Use of coating, potting or moulding for protection against pollution.

5
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IEC 60695-2-11, Fire hazard testing - Part 2-11: Glowing/hot-wire based test methods 
- Glow-wire flammability test method for end-products (GWEPT).
IEC 60695-10-2, Fire hazard testing - Part 10-2: Abnormal heat - Ball pressure test 
method.
IEC 60695-10-3, Fire hazard testing - Part 10-3: Abnormal heat - Mould stress relief 
distortion test.

IEC 60695-11 -5:2016, Fire hazard testing - Part 11 -5: Test flames - Needle-flame test 
method - Apparatus, confirmatory test arrangement and guidance.

IEC 60695-11-10, Fire hazard testing-Part 11-10: Test flames - 50 W horizontal and 
vertical flame test methods.

IEC 60695-11-20:2015, Fire hazard testing - Part 11-20; Test flames - 500 Wflame 
test methods.

IEC TS 60695-11-21, Fire hazard testing - Part 11-21: Test flames - 500 W vertical 
flame test method for tubular polymeric materials.
IEC 60728-11:2016, Cable networks for television signals, sound signals and 
interactive services - Part 11: Safety.

IEC 60730 (all parts), Automatic electrical controls for household and similar use.
IEC 60730-1:2013, Automatic electrical controls - Part 1: General requirements.
IEC 60738-1:2006, Thermistors - Directly heated positive temperature coefficient - 
Part 1: Generic specification.

IEC 60836, Specifications for unused silicone insulating liquids for electrotechnical 
purposes.

IEC 60851-3:2009, Winding wires - Test methods - Part 3: Mechanical properties.
IEC 60851-3:2009/AMD1:2013.
IEC 60851-5:2008, Winding wires - Test methods - Part 5: Electrical properties.
IEC 60851-5:2008/AMD1:2011.

IEC 60884-1, Plugs and socket-outlets for household and similar, purposes - Part 1: 
General requirements.

IEC 60896-11, Stationary lead-acid batteries - Part 11: Vented types - General 
requirements and methods of tests.

IEC 60896-21:2004, Stationary lead-acid batteries - Part 21: Valve regulated types - 
Methods of test.

IEC 60896-22, Stationary lead-acid batteries - Part 22: Valve regulated types - 
Requirements.

IEC 60906-1, IEC system of plugs and socket-outlets for household and similar 
purposes - Part 1: Plugs and socket-outlets 16 A 250 VAC.
IEC 60906-2, IEC system of plugs and socket-outlets for household and similar 
purposes - Part 2: Plugs and socket-outlets 15 A 125 VAC.
IEC 60947-1, Low-voltage switchgear and controlgear - Part 1: General rules.
IEC 60947-5-5, Low-voltage switchgear and controlgear - Part 5-5: Control circuit 
devices and switching elements - Electrical emergency stop device with mechanical 
latching function.
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IEC 60950-1, Information technology equipment - Safety - Part 1: General 
requirements.
IEC 60990:2016, Methods of measurement of touch current and protective conductor 
current
IEC 60998-1, Connecting devices for low-voltage circuits for household and similar 
purposes - Part 1: General requirements.
IEC 60999-1, Connecting devices - Electrical copper conductors - Safety 
requirements for screw-type and screwless-type clamping units — Part 1. General 
requirements and particular requirements for clamping units for conductors from 0,2 
mm2 up to 35 mm2 (included).
IEC 60999-2, Connecting devices - Electrical copper conductors - Safety 
requirements for screw-type and screwless-type clamping units — Part 2. Particular 
requirements for clamping units for conductors above 35 mm2 up to 300 mm2 
(included).
IEC 61039, Classification of insulating liquids.
IEC 61051-1, Varistors for use in electronic-equipment—Part 1: Generic specification
IEC 61051-2:1991, Varistors for use in electronic equipment - Part 2: Sectional 
specification for surge suppression varistors.
IEC 61051-2:1991/AMD1:2009.
IEC 61058-1:2016, Switches for appliances - Part 1: General requirements.
IEC 61099, Insulating liquids - Specifications for unused synthetic organic esters for 
electrical purposes.
IEC 61204-7, Low-voltage power supplies - Part 7: Safety requirements.
IEC 61293, Marking of electrical equipment with ratings related to electrical supply - 
Safety requirements.
IEC 61558-1:2017, Safety of power transformers, power supplies, reactorsand similar 
products - Part 1: General requirements and tests.
IEC 61558-2-16, Safety of transformers, reactors, power supply units and similar 
products for voltages up to’! 100 V— Part 2-16: Particular requirements and tests for 
switch mode power supply units and transformers for switch mode power supply units.
IEC 61643-11:2011, Low-voltage surge protective devices - Part 11: Surge protective 
devices connected to low-voltage power systems — Requirements and test methods.
IEC 61643-331:2017, Components for low-voltage surge protective devices - Part 331: 
Performance requirements and test methods for metal oxide varistors (MOV).
IEC 61810-1:2015, Electromechanical elementary relays - Part 1: General and safety 
Requirement.
IEC 61984, Connectors - Safety requirements and tests.
IEC TS 62332-1, Electrical insulation systems (EIS) - Thermal evaluation of combined 
liquid and solid components — Part 1: General requirements.
IEC 62440:2008, Electric cables with a rated voltage not exceeding 450/750 V - Guide 
to use.
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ES Electrical energy source

Nguon nang lirong dien loai 1ES1 Electrical energy source class 1

Nguon nang liFgng dien loai 2ES2 Electrical energy source class 2

Nguon nang iifong dien loai 3ESS Electrical energy source class 3

Nguon nang lirongPS

Nguon cap dien loai 1PS1 Power source class 1

Nguon cap dien loai 2PS2 Power source class 2

Nguon cap dien loai 3PS3 Power source class 3

1.4.2. Chip vidt t£t khac

NEMA

He so nhiet do du’O’ngPTC positive temperature coefficient

8

National Electrical Manufacturers 
Association

1.4. Giai thich tip ngu>
1.4.1. Chfr viet tat v£ ngudn nang lu’O’ng

Bang 1 - Chip viet tat vd ngudn nang lipgrig

Nguon nang lu’O’ng dien

EIS
EUT
FIW
GOT
IC
LPS
MEL 
MOV

PIS
PPE

potential ignition source 
personal protective equipment

electrical insulation system 
equipment under test
fully insulated winding wire 
gas discharge tube 
integrated circuit 
limited power source 
momentary exposure level 
metal oxide varistor

Bang 2 - Chip vidt Ut ve ngudn cdp dien

Power source

Bang 3 - Chip vidt tdt khac

He thong each dien 
Thiet bi dang thu’ nghiem
Day quan each dien hoan toan 
Ong phong dien cd khi

Mach tich hop 
Nguon dien bi gidi han 
Mdc do tiep xue tarn thdi 
Tu chong set

Hiep hoi Cac nha san xuatDien 
Quoc gia

Nguon danh lira tiem an 
Thiet bi bao ve ca nhan



uninterruptible power supplyUPS
VDR

$
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PTI
RO
SEL
TSS

proof tracking index
resistor-capacitor

sound exposure level 
thyristor surge suppressor

QCVN 132:2022/BTTTT

Chi s6 phong dien be mat
Bien tra-tu dien
Mi>c do phoi nhiem am thanh
Bq chong s6t thyristor

Nguon cung cap di?n khong 
gi£n do?n

Bien tro phy thupc dien ap

I

voltage dependent resistor

1.4.3. Thuat ngip va dinh nghTa
1.4.3.1. Cac mach dien

- M^ch dien ben ngoai
Mach dien & ben ngoai thiet bi va khong phai la nguon dien lirdi.
CKO THiCH 1: Mgch bfen ngo3i dirge ph9n logi IS ES1, ES2 ho$c ES3 vS PSI, PS2 ho$c PS3.

- Nguon di^n
H$ thong phan phoi dien AC hogc DC (ben ngoai thiet bi) cung cap nang lirang boat 
dpng cho thiet bi v£ la PS3.
CHO THICK 1: Ngu6n di$n bao gdm ngu6n di§n edng c$ng ho$c tir nhSn vS, trip khi cd quy djnh khSc trong tSi li§u 
nSy, cSc ngu6n tircrng dipcmg nhir mSy phSt di$n chgy b£ng d§ng co vS nguon di§n lifin tpc.

1.4.3.2. Cac thugt ngu» vl vd bpc

-Vobocdipn
Vd bpc nhSm myc dich bao vp chong lai thirong tich do dien gSy ra.
Nguon tham khao: IEC 60050-195: 1998, 195-06-13, du-pc su-a doi - thu^t ngu1 "bao 
ve” da du’Q’c su* dung.
- Vd bpc
Vd bpc cd loai vd mi/c dp bao vp phu hop vdi umg dung dy- kien.
Nguon tham khao: IEC 60050-195:1998, 195-02-35

- Vd bpc chay
Vd bpc dupe thiet ke nhu mpt bipn phap bao vp chdng lai sy* Ian rang cua lua tu ben 
trong vd bpc ra ben ngoai vd bpc.

- Vd bpc co» khi
Vd bpc nhdm myc dich bao vp chdng lai dau va thuong tich do co hpc gay ra.

- Vd bpc ngoai trd,i
Vd bpc nhdm bao vp khdi cdc dieu kipn cu the d vi tri ngoai trdi.
CHO THICK 1: V6 bpc ngoSi trtri cOng c6 th6 thi/c hi§n cSc chirc nfing cua vd bpc khde, vi dy: vo bpc chfing chdy; 
mdt vd boc tfi$n; mdt vd mdy.
CHO THICK 2: Tu ho$c h$p ridng bi§t dd thidt b| cd thd cung c£p chu-c ndng cua vd b<?c ngodi trdi.

1.4.3.3. Thuat ngu» thidt bi
- Thidt bi c5m true tidp
Thiet bi trong do phich dim nguon dipn tao thanh mpt phan khong the tech rdi cua vd 
thiet bj.
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- Thidt bi c6 dinh
Thiet bi dirge mo ta trong hirang din lip dat chi dirge co dinh tai vi tri bang phirong 
tien do nha san xuat xac dinh.
CHU THICK 1: Thiet bj co Io vlt hogc Ccic phifong ti§n kh£c de c6 djnh thiet bi cua ngu’di binh thu'd’ng, chang h?n 
nhif d£ c6 djnh vao ban hogc de ch6ng dpng dat, khong dipgc coi la thi6t bj co djnh.

CHO THiCH 2: Thong thirang, thiet bj c6 djnh se du'Q’c gan tren tird-ng, tran hojfc sdn.

- Thidt bi elm tay
Thilt bi co the di chuyen, hoac mot phan cua bat ky loai thiet bj nao, dirge thiet ke de 
cam tren tay trong qua trinh sir dung binh thirong.
- Thilt bi co the di chuyen
La nhirng thiet bi co khoi lirgng tir 18 kg tro xuong va khong phai thiet bi co dinh; hoac 
co banh xe hoac cac phirong tien khac de ngiroi binh thu’d’ng co the di chuyen dd 
dang theo yeu cau de there hien muc dich sir dung cu the.
- Thidt bi ngoai troi
Thiet bi dirge lap dat hoac de Io o vi tri ngoai treri, dirge nha san xuat quy dinh phai 
tuan thu toan bp hope mot phan trong cac dieu kien cu the.
CHO THiCH 1: Thiet bj cd the v$n chuyen, vi du, mSy tinh xach tay hoec hogc dien thogi, khong phai thiet bj ngoai 
trai tru’ khi duve nha san xuat quy djnh de si> dyng lien tyc a vj tri ngoai trdi.

- Thilt bi ket ndi vinh viin

Thiet bi chi cd the dirge ket noi dien hoac ngat ket noi vd’i nguon dien bang each sir 
dung mot edng cu. -
- Thi&t bi co the elm diro’c loai A• • •

Thiet bi dirge thiet ke de ket noi vd’i nguon dien qua phich elm va 6 elm khong edng 
nghigp hoac qua bo ghep thiet bi phi edng nghiep, hoac ca hai.
CHU THiCH 1: VI dy nhif phich cam va 6 cam du-yc de c$p trong tieu chuan nhu* IEC TR 60083 va IEC 60320-1.

- Thilt bi co the elm loai B

Thiet bi dirge thiet ke de ket noi vd’i nguon dien qua phich elm va 6 elm cong nghiep 
hoac qua bp ghep noi thiet bi edng nghiep, hoac ca hai.
CHO THiCH 1: Vi dy nhu- phich cam vd 6 cam dirac de c|p trong edetieu chu£n nhir IEC 60309-1.

- Thidt bi chuyen dung
Thiet bi sir dung trong cac nganh, nghe hoac cac nganh edng nghiep va khong nhlm 
myc dich ban cho edng chung.
Nguon tham khao: IEC 60050-161: 1990, 161-05-05.
- Thidt bi tram
Thiet bi co djnh; Thiet bi dirge ket noi vinh vidn; Thiet bi, do cac dac tinh vat ly cua nd, 
thu’d’ng khong dirge di chuyen.
CHOjHlCH 1: Thiet bj trgm khdng phai Id thiet bj c6 th6 di chuyen du-Qc cung khdng phai Id thiet bj co the vgn ' 
chuyen.

Thilt bi co the van chuyen
Thiet bi dirge thiet ke de mang theo thu’d’ng xuyen.
CHO THiCH 1: VI dy bao gom mdy tinh xach tay, dau dTa CD va cdc phy kien di dpng, bao gom ca bp ngudn ben 
ngoai cua chQng. j

I
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1.4.3.4. Khai niem vd tinh di chay
- Vat lieu de chay
Vat liiu c6 kha nang bit ICPa ho£c dot ch£y.
CHU THlCH 1: T6t ca c£c v$t li^u nhi^t deo dircrc coi Id cd kha ndng b£t (fra ho$c d6t chdy.

- Lap vat li£u de chay
Dac tinh chay cua vgt lieu va kha nang dap tat cua chung neu bi bit lira.
CHO THlCH 1: V$t li$u dtfQ’c phdn lopi khi thii nghi^m theo IEC 60695-11-10, IEC 60695-11-20, ISO 9772 ho^c 
ISO 9773.

- Vat lieu lap 5VA
Vat lieu duoc thu- nghiem a dp day mong nhit du’Q’c sir dyng va du’Q’c phSn loai 5VA 
theo IEC 60695-11-20.
- Vat lieu lap 5VB
Vat lieu du’Q’c tha nghiem a dp day mong nhat du-pc su1 dyng va dirge phan loai 5VB 
theo IEC 60695-11-20.
- Vat lieu lap HB40
Vat lieu dirge thu* nghiem o dp day mong nhat dirge sir dung va dirge phan lopi HB40 
theo IEC 60695-11-10.
-Vatlieu lap HB75
Vit lieu dirge thir nghiem a dp day mong nhat dirge sir dyng va dirge phan loai HB75 
theo IEC 60695-11-10.
- Vat lieu tao bgt lap HBF
Vet lieu xop dirge thir nghiem a dp day mong nhat dirge sir dung va dirge phan logi 
HBF theo ISO 9772.
- Vat lieu tao bpt lap HF-1
vet lieu xop dirge thir nghiem a dp day mong nhit dirge sir dyng va dirge phan loai 
HF-1 theo ISO 9772.
- Vgt lieu tao bot lap HF-2
vet lieu xop dirge thir nghiem a dp d£y mong nhet dirge sir dung va dirge phan loai 
HF-2 theo ISO 9772.
- Vet lieu lap V-0
Vat lieu dirge thir nghiem a dp day mong nhat dirge sir dyng va dirge phan loai V-0 
theo IEC 60695-11-10.

- vet lieu lap V-1
Vet lieu dirge thir nghiem a dp d£iy mong nhat dirge sir dung va dirge phan loai V-1 
theo IEC 60695-11-10.

- Vet lieu lap V-2
Vet lieu dirge thir nghiem a dp d£y mong nhat dirge sir dyng va dirge phan lopi V-2 
theo IEC 60695-11-10.

- Vet lieu lap VTM-0
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Vat lieu dirge thir nghiem & do day mong nh&t dirge sir dung va dirge phan loai VTM- 
0 theo ISO 9773.
-Vat lieu lap VTM-1
Vat lieu dirac thir nghiem & dp day mong nhat diro’c sir dung va dirac phan loai VTM-
1 theo ISO'9773.

-Vat lieu lap VTM-2
Vat ligu dirac thir nghiem a do day mong nhat dirac sir dung va dirac phan loai VTM-
2 theo ISO 9773.
1.4.3.5. Cach dien■

- Cach dien chinh
Cach dien de cung cap mgt bien phap bao ve toi thieu chong lai dien giat.
CHO THICK 1: Khai ni^m nay khdng £p dyng oho c£ch di^n du’Q’c sii dung rieng cho c£c myc dich chii’c nang.

- Cach dien kep
Cach dien bao gom ca Cach dien chinh va Cach dien phu.
Nguon tham khao: IEC 60050-195,1998, 195-06-08.
- Cach dien chirc nang
Cach dien giira cac bo phan din dien chi can thiet cho chirc nang thong thirang cua 
thiet bi.
- Chat long each dien
Vat lieu each dien bao gom hoan toan bang chat long
Nguon tham khao: IEC 60050-212:2010, 212-11-04.
- Cach nhiet tang cirang
He thong each dien dan cung cap mire do bao ve chong dien giat tirang dirang vai 
each dien kep.
- Cach nhiet rin
Cach dien hoan toan bang vat lieu ran. i
Nguon tham khao: IEC 60050-212: 2010, 212-11-02.
- Cach dien phu
Cach dien dpc lap diro’c ap dung ngoai Cach dien chinh de cung cap mot bien phap 
bao ve bo sung de bao ve sir co chong lai dien gipt.
1.4.3.6. Cac khai niem khac
- Co the tidp can diro’c
Co the cham vao mot phan ca the.
CHU THlCH 1: Myt phan co the dify-c dgi diyn boi mpt hogc nhieu dau dd dirge quy djnh trong Phy !yc R, neu co.

- Cung cdp ngipo’c lai
Dieu kien trong do dien ap hoac nang lirp’ng co s§n trong nguon cung cap bang pin | 
du* phdng diro’c cap lai cho bat ky dau noi dau vao nao, trirc tiep hoac bang dirang rd 
rT trong khi hopt dong d che dp nang lirp’ng dir trtr va khdng cd nguon dien lirdi.
- Vai thira
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Vai b6ng tay tr^ng khoang 40 g / m2
CHU THlCH 1: V3i Ihtra Id m$t logi ggc bfing th6, d§t Idng leo, ban diiu ducrc si> dung (J& gdi pho mdt.

- Ngdt ket ndi thidt bi
Co nghTa la ng£t ket noi di?n cua thiet bi khoi nguon dien, o- vi tri ma, tuan thu cac yeu 
cau quy dinh ve cdch ly.
- Noi dat chCrc nang
Noi dat mpt diem hoac cac diem trong h? thong hogc trong iSp d$t ho^c trong thiet bi, 
cho Ccic muc dich kh&c ngoai an toan di$n.
Nguon tham khao: IEC 60050-195: 1998 /AMD1: 2001, 195-01-13

- Day c£p nguon khong the thao rai
Day cap nguon linh hoat dirac gin v£o ho$c ISp r£p v6i thiet bi va khong the thSo roi 
khoi thiet bi neu khong si> dung cong cy.

- Vi tri ngoai trd’i
Vj tri dat thi£t bi a nai co su1 bao v? khoi thai tiet va cac anh hirang ben ngoai khac do 
toa nha hogc cau true khac cung cap bi han che hogc khong ton t?i.

- Mfrc do nhiim ban
Dac trirng blng so mo ta nhiim ban du’ kien cua moi trirang vi mo.
Nguon tham khao: IEC 60050-581: 2008, 581-21-07.
- Vung han chi tiip can
Vung chi co the tiep cgn vdi nhung ngirai cd ky nang va nhang ngaoi dirge hirdng 
din vai sg uy quyen thich hap.
- Thip nghi?m thipang xuyen
Thir nghiem ma tang thiet bi rieng le phai chiu trong ho£c sau khi san xuat de xic dinh 
xem thiet bi d6 co tuan thu c£c tieu chi nhat dinh hay khong.
Nguon tham khao: IEC 60664-1: 2007, 3.19.2.
- ThLP nghiem liy miu
Thir nghiem tren mot so thiet bj dirge lay ngiu nhien-tir mpt I6.

Nguon tham khao: IEC 60664-1: 2007, 3.19.3.
- Chi do nang lipgng dirge liru trip
Che dp hopt dpng on dinh ma nguon cung cap pin dg phong dat dirge trong cSc dieu 
kipn cu the.
CHO THICK 1: Phu hqrp vdi IEC 62040-1:2017. c£c diSu ki$n quy dinh nhu- sau:
- Ngufcn di$n dSu vSo AC bj ng£t k6t n6i ho§c vuvt quS dung sal yfiu cAu;
- C6ng su6t hoat d$ng v£ edng su&t d£u ra dugc cung dip boi thi£t bi lu-u tru- nSng linyng;
- T3i nlm trong dinh mirc dirge chi djnh cua ngu6n cung dp pin dv phdng.

- Dung cu
Doi tirgng cd the dirge sir dung de vpn hanh vit, chot hope c£c phirang ti^n co dinh 
tirang tg.
CHO THICK 1: VI du v6 de efing cu bao g6m d6ng xu. b$ dfc fin, tua vit, kim. v.v.

- Dong dien cham
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Dong dien qua co the ngiroi khi cac bo phan co the cham vao hai hoac nhieu bo phan 
co the tiep can hoac mot bo phan c6 the tiep can doge va dat.
- Thu5 nghiem di§n hinh
Tho nghiem tren mot mlu dai dien vdi muc tieu xac dinh xem, nho doge thiet ke va 
san xuat, no co the d£p ong cac yeu cau cua tieu chuan nay hay khong.
- Vung lam viec
Khong gian ben trong thiet bi co kich thodc ma mot ngiroi co the vao toan bo hoac 
mot phan (vi du, toan bo chi hoac dau) de bao dirong hoac van hanh thiet bi va d 
nhong noi co the xuat hien cac nguy co co hoc.
CHCl THICK 1: Mpt vung lam vi^c c6 th6 chira nhieu horn mpt ngan. M$t ngan co the du'Q’c sir dung cho muc dich 
boat dpng hogc djeh vy.

CHO THlCH 2: Thiet b| chi/a vung lam vi?c thu’d’ng du’Q’c lap dgt trong khu vi/c truy cqp hgn che.

1.4.3.7. Cac di€u kien boat dong va Idi
- Didu kien boat dong bat thu’d’ng
Tinh trang boat dong tarn thoi khong phai la dieu kien boat dong binh thirdng va khong 
phai la tinh trang I6i don le cua chinh thiet bi.
CHO THlCH 1: C£c dieu kien host dpng bat thu’ong du’Q’c quy dinh trong A.3.

CHO THlCH 2: Tinh trang boat dpng bit thircrng c6 the do thiet b| hoac ngudi gay ra.

CHU THlCH 3: Dieu kien boat d$ng bit thu’d’ng co the dan den hong hdc bp phan, thiet bj hope su1 bao vq.

- Hoat dong khong lien tuc
Hoat dong trong mpt logt cac chu ky, m6i chu ky bao gom mot khoang thoi gian boat 
dong sau do la mot khoang thoi gian khi thiet bi t^t hoac chay khong tai.
- Cong su£t dAu ra khong bi cdt
Cong suat song sin tieu tan trong tro khang tai danh dinh, dirge do d 1 000 Hz khi b£t 
dau cSt tren mot hoac ca hai dinh ege dai.
- Dilu kien boat dong binh thu’d’ng
Phirong there hoat dong the hien cang chat che edng tot pham vi sd dung binh thirdng 
cd the dirge mong dgi mot each hgp ly.
CHO THlCH 1: Trip khi cd quy d|nh kh^c du’Q’c neu, c£c dieu kien hogt dpng binh thu’d’ng khlc nghipt nhlt II gia trj 
mge dinh bat iQ'i nhlt nhu’ quy dinh trong A.2.

CHU THlCH 2: Viec khdng 81? dung nhu* dy* kien khdng du’Q’c dl c|p trong clc dieu kien vgn hanh binh thu’d’ng. 
Thay vlo do, nd du’Q’c xet trong dieu kign hogt dgng bit thu’d’ng.

- Tan sd dap u>ng cao nhlt
Tan so thd nghiem tao ra edng suat dau ra Ion nhat dirge do d trd khang tai danh 
dinh.
CHO THiCH 1: Tin s6 du’Q’c ap dyng phai nam trong phgm vi hogt dyng dy* kien cua b| khuech dgi / dau do.

- Trd khang tai dinh mdc
Trd khang hoac dien trd, theo cong bo cua nha san xuat, bang each ket cuoi mgeh 
dau ra.
- Su> dung sai du5 doan dirge
Sd dung san pham, qua trinh hoac dich vu theo each khong dirge nha cung cap dir 
kien, nhirng co the la ket qua cua hanh vi con ngiroi co the doan trirdc dirge.
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CHO THfCH 1: Vi§c sfr dung sai c6 th6 lir&ng trirtrc dinyc m$t cSch hqrp ly tfuvc coi Id m$t dgng cua cdc dieu ki^n 
hogt d^ng bat thirfrng.

Nguon tham khao: ISO / IEC Guide 51: 2014, du-Q’c su-a doi - Trong djnh nghTa, "san 
pham hoac h? thong" da dup-c thay the bang "san pham, quy trinh ho3c dich vu".
- Ho?t dong trong thdi gian ng£n
Hoat dpng trong dieu kien boat dong binh thuong trong mpt khoang thdi gian x£c djnh, 
bat dau khi thiet bi nguoi, khoang thoi gian sau mdi khoang thai gian hoat dpng du de 
thiet bi nguqi xuong nhi^t dp phong.
- Tinh trang loi do,n le
Tinh trang cua thiet bi co Idi trong dieu kipn hopt dpng binh thuong cua mpt bien phap 
bao ve'duy nh£t (nhii-ng khong phai la bipn phdp bao ve tang cird-ng) hope cua mpt 
thanh phan hoac mpt thiet bj.
CHO THlCH 1: Cdc di&ti ki$n si/ c6 dan Id dirge quy djnh trong A.4.

1.4.3.8. Con ngu’d’i
- Ngu’d’i hud’ng din
Ngu’d’i du’p’c hirdng din hoac giim sat bdi mpt ngudi cd chuyen mon ve cdc nguon 
dien va ngu*di cd the su- dung mpt cich co tr£ch nhi^m cac bien phap bao vp thiet bj 
va c£c bien phap phdng ngira lien quan den cic nguon dipn dd.
CHO THiCH 1: Gifim s3t, nhu1 dirge sir dung trong djnh nghTa, cd nghTa Id cd sg chi dgo v£ giSm sdt hogt d0ng 
cua nh&ng ngiriri khSc.

- Ngu’d’i binh thu’d’ng
Ngu’d’i khong phai Id mpt ngu’d’i cd ky ning cOng khong phai Id mpt ngu’d’i du’p’c hu’d’ng 
din.
Nguon tham khao: IEC 60050-826: 2004, 826-18-03

- Ngu’d’i cd ky nang
Ngird-i cd trinh dp hpc van hope kinh nghipm lien quan de cho phdp hp xac djnh cdc 
moi nguy hiem va thi/c hipn cdc hanh dpng thich hp-p de giam nguy co- thircng tich 
cho ban than vd nhumg ngu’d’i khde.
Nguon tham khao:. IEC 60050-826:^2004, 826-18-01, du’p’c sda doi - Dinh nghTa da 
du’p’c ap dyng cho tat ca cac loai moi nguy.
1.4.3.9. Cac ngudn cd the danh lira
- Ngudn danh Ida tiem an PIS
Vi tri ma n<ang lu’p’ng dipn cd the gay ra ddnh Ida

- Ngudn danh Ida hd quang PIS
PIS trong dd ho quang cd the xay ra do hd phan din hoic tiep diem.
CHO THlCH 1: C6 th6 sir dyng mgeh bao tu- ho$c cSc bi§n ph3p x3y dyng b6 sung ngSn mOt vj tri tr& 
thanh PIS phdng <Ji^n.
CHO THlCH 2: Ti6p dt£m bj l6i ho$c gidn dogn trong k&t n6i didn c6 th& xdy ra trong cdc miu d§n di§n trfin bdng 
mach in du-gc coi Id n£m trong phgm vi cua dinh nghTa ndy.

- PIS dipn trd’
PIS trong dd m$t bp phan cd the bit lira do tieu tin edng suit qud mu’e.
CHU THlCH 1: Cd th6 sir dung mach bao di§n t£r ho$c cdc bi§n phdp xdy dyng b6 sung d& ngfin mdt v'| tri tr& 
th^nh PIS didn trd’.
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1.4.3.10. Dinh mwc
- Dong dinh mire
Dong cfien dau vao cua thiet bj, theo cong bo cua nha san xuat, a dieu kien hogt dong 
binh thud’ng.
- T3n s6 dinh mire
Tan so cung cap hoac dai tan so theo cong bo cua nha san xuat
- Cong su£t dinh mwe
Cong suat dau vao cua thiet bi, theo cong bo cua nha san xuat, a dieu kien boat dong 
binh thud’ng.
-Dien ap dinh mite
Gid tri cua dien ap do nha san xuat an dinh cho mdt bo phan hoac thiet bi va lien quan 
den cac dac tinh hoat dong va hieu suat.
CHO THlCH 1: Thiit bi c6 the co nhieu han mpt gia trj dien £p danh djnh hoec co the co dai dien Ap danh dinh.

Nguon tham-khaoNEC 60664-1: 2007, 3.9.
- Dai dien ap dinh mire
Dai dien ap cung cap, theo cong bo cua nha san xuat, duoc bieu thj bdng dien ap dinh 
muc.
- Dinh mire dong dien bao ve
Dinh muc dong dien cua thiet bi bao ve qua dong dirge lap dat trong tda nha hoac 
trong thiet bi bao ve mgeh dien.
1.4.3.11. Bao ve
- Bao ve nguon cSp du5 lieu
Co che kiem so£t lam giam nguy co1 dien giat do nguon cap du lieu.
- Bien phap bao ve co1 ban
Bien phap cho phep bao vg trong dieu kien hoat dong binh thud’ng va trong dieu kien 
boat dong bat thud’ng bat cu khi nao nguon nang lugng cd kha nang gay dau hoac 
thuo’ng tich cd mat trong thiet bi.
- Bao ve kep
Bien phap bao ve bao gom ca bien phap bao ve co1 ban va bien phap bao ve bo sung.
- Bao ve thidt bi
Bao ve mgt phan vat ly cua thiet bi.
- Bao ve cai dat• •

Bao ve mot phan vat ly cua cai dat thu cong.
- Bao ve co huang din
Bao ve yeu cau hanh vi cu the.
- Phong hg ca nhan
Thiet bi bao hp cd nhan dugc deo tren ngucri va lam giam su tiep xue VO’S nguon dien.
CHO THiCH 1: VI du nhu’ t£m chan, kinh bao h$, gang tay, tgp de, khlu trang hogc thiet bj tha.
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- Bien phap phdng ngira an loan
Hanh vi cua ngird-i du’Q’c hu’dng din de tr^inh tiep xuc ho^c tiep xuc vdi nguon nang 
lu’O’ng logi 2 di/a tren sy* giam s£t hoSc hifdng din cua mpt ngirdi c6 ky nang.
- Day lien kit bao ve
Dong dign trong day din bao vg troncj thiet bi du’Q’c cung cip cho lien ket ding the bao 
ve cua c£c bp phin du’Q’c yeu cau noi dat cho c£c myc dich an to^n.
CHO THiCH 1: D3y dSn lt§n k& bSo v$ nlm b6n trong thi6t bj.

- Dong dign trong day dan bao ve
Day din du’Q’c cung cap cho cac myc dich an toan (vi dy, bao vg chong dign gigt).
CHO THiCH 1: Ddng di$n trong dSy d5n b§o v$ IS day n6i d£t bSo v$ ho$c dSy d§n liSn k£t bao v$.

Nguon tham khao: IEC 60050-195:1998 /AMD1: 2001, 195-02-09.
- N6i dit bao ve
Noi dat myt diem hogc c£c diem trong hp thong hoac trong he thong lap dgt hoSc trong 
thiet bi vi myc dich an toan dign.
Nguon tham khao: IEC 60050-195:1998 / AMD1: 2001, 195-01-11.
- Day din ndi dit bao ve
Dong dien trong d3y din bao v§ ket noi dau noi dat bao ve chinh trong thiet bj vdi diem 
noi dat trong cong trinh lip dit cua tda nha de noi dat bao vg.

- Bao v? tang cu’d’ng
Bien phip bao ve do’n nhat boat ding hieu qua theo: Dieu kien hogt dyng binh thu’dng; 
cic diiu kien hogt dyng bit third’ng; va cic dieu kien Idi do’n le.

- Sip bao ve
Bq phgn vgt ly hoac he thong hoac hu’dng din du’Q’c cung cap cy the de giam kha 
nang bi dau hoicthirong tich, hogc, doi vdi hoa hogn, de giam kha nang bit lira hogc 
chdy Ian.
- Khda lien dong an toan
Kha nang tif dong thay doi myt nguon nang lu’gng thanh mytnguon-nang luy’ng logi 
thap hon trirdc khi co kha nang truyen ning liry-ng cao hon cho myt by phgn co’ the.
CHO THiCH 1: Khda liSn <30ng an toSn bao gdm h$ th6ng cdc b$ ph$n vS mgch lifin quan tn/c tidp d6n chu’c nSng 
bao v$, bao gdm cdc thidt bj co dSy dan trfin bSng mach in. hd thdng dSy di§n vS ddu cudi cua chung. v.v„ 
neu cd.

- Ky nang bao ve
Hdnh vi cua ngu’d’i co ky nang de trdnh tiep xuc hoic tiep xuc vdi nguon ndng lirpng 
loai 2 hoac cap 3 di/a tren hyc van va kinh nghiem.

- Bien phap bao ve bo sung
Bi^n phap ty* ve dipyc dp dyng ngoai bien phdp ty1 ve co- ban da hogc dang hoyt dyng 
trong tru’dng hyp khong dp dyng bien phdp tu* vq co’ ban.
1.4.3.12. Khe hd’ khong khi va chiiu dai du’d’ng rd
- Khe hd* khong khi
Khoang gian cdch ngin nhit trong khong gian gi&a hai by ph^n din dien Nguon tham 
khao: IEC 60664-1: 2007, 3.2.
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- Chidu dai dwang rd
Khoang gian each ng£n nhat doc theo be mat cua vat lieu each dien giira hai bo phan 
din dien.
Nguon tham khao: IEC 60664-1: 2007, 1.4.3, du’p’c s&a doi - Trong dinh nghTa, "chat 
rin" da bi xoa.
1.4.3.13. Dien ap va dong dien
-Dien ap DC
Dien ap co dp gon song dinh den dinh khong vi/ot qua 10% gia tri trung binh.
CHU THlCH 1: Khi dp gpn sdng dinh den dinh vi/pl qud 10% gi& trj trung binh, thi cd the ap dung c^c yeu can lien 
quan den di$n dp dinh.

- Ngudn dien qua do
Dien ap dinh cao nhat dir kien giu’a dau vao ngudn lirdi va den thiet bi phat sinh tip 
qua do ben ngoai.
- Dien ap tiip xue tiim nang
Dien ap giQa cac bo phan din dien co the tiep cgn dong then hoac giira mot bo phan 
din dien co the tiep can diroc va dat khi cac bo phan din dien do dang khong tiep 
xuc.

Nguon tham khao: IEC 60050-195:1998,195-05-09, dirocsera doi-Trong dinh nghTa, 
"hoac giira mot phan din dien co the tiep epn va dat" da dirge them vao.
- Dong din bao ve
Dong dien chay qua day din noi dat bao ve trong dieu kien lam viec binh thirong
CH0 THlCH 1: Dong di$n d^n bao vp tru’dc dSy dirpc bao gom trong thupt ngO “dong di$n rd”.

- Dien ap chiu thip yeu cau
Dien ap dinh ma each dien dang xem xet can phai chiu dirge
- Dien ap lam viec RMS
Gia tri RMS thgc cua dien ap lam viec.
CHO THiCH 1: Gi£ trj RMS thi/c cua di$n dp Idm viec bao gom bat ky thanh phan DC nao cua dgng sdng.

CHU THiCH 2: Gid trj RMS ket qua cua deng sdng cd dipn dp RMS xoay chieu A va dien ap thdnh phan DC B 
du’Q'c cho theo edng thlrc sau:

Gid tri RMS = (A2+ 82)1/2

- Qua dien ap fam thdi
Qua dien ap o tan so nguon dien liroi trong thdi gian tirong doi dai.
-Dien ap lam viec
Dien ap tren bat ky phan each dien cu the nao trong khi thiet bi dirge cung cap d dien 
ap danh dinh hoac dign ap bat ky trong dai dien ap danh dinh trong dieu kien lam viec 
binh thirong.
CHU THlCH 1: Qua dp bdn ngoai dirge bo qua.

CHO THlCH 2: Dien dp dinh djnh ky dirge bo qua.

1.4.3.14. Cac loai thiet bi lien quan ddn bao ve chdng dien giat
- ThiSt bi loai I
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2.1. Yeu cdu chung
2.1.1. Tong quan
2.1.1.1. Ap dung cac yeu ciu va ch^p nhan ddi vd’i vat lieu, bo phan va cac cum 
lap rap
Cac yeu cau du’Q’c quy dinh trong c£c dieu lien quan va trong cSc phu luc lien quan 
neu dirge tham chieu trong cSc dieu d6.
Sg phu hgp cua c£c vgt ligu, bg phpn ho^c cym l£p r£p dirge chirng minh b£ng each 
tien hSnh kiem tra sg phu hgp trgc tiep hoac xem x6t dga tren cac dir ligu da dirge 
cong bo hogc ket qua thir nghiem trirdc d6.
2.1.1.2. Su» dung cac bp phan
Khi bg phan, ho$c mgt dgc tinh cua b$ phgn, dirge coi la bien phSp bao vg ho£c mgt 
phan cua bien ph£p bao vp, c£c chi tiet d6 phai tuan thu cac yeu cau trong tai lieu nay 
hope c^c dieu yeu cau khac doi vdi khia epnh an loan doi vdi bp phpn trong cdc tieu 
chuan lien quan neu c6. -

QCVN 132:2022/BTTTT

Thiet bi cd Cach dipn chinh dirge sir dyng nhir mgt bien phap phdng v$ co’ ban va vd’i 
lien ket bao ve va noi dat bao ve dirge sir dung nhir mgt bien phap bao ve bo sung.
CHU THlCH 1: Thi6t bj dip I c6 th& du’Q'c cung dp vdi k&t du dp II.

Nguon tham khao: IEC 60050-851: 2008, 851-15-10, dirge sira doi - Dinh nghTa da 
dirge di&u chinh chd phu hgp vd’i nguyen tac tg vg.
- Ket ciu loai II
Mgt phan cua thiet bi ma bao ve chong dipn giat dga tren edeh dien kdp hodc each 
dign tang cirdng.
- Thidt bi loai II
Thiet bi trong do bao ve chong dipn gigt khdng chi dga vao Cdch dipn chinh ma cd 
cung cap bipn phdp bao vp bo sung, khdng cd quy djnh ve noi dat bao vp hope phy 
thugc vao dieu kipn Idp dpt.
- Thidt bi loai III
Thiet bi trong dd bao v$ chong dipn gipt dga vdo nguon cung cap tir ES1 va trong dd 
ESS khdng dirge tao ra.
1.4.3.15. Cac thuat ngif
- Day quan each dien hoan toan FIW
Day dong trdn trang men polyurethane, cap chiu nhipt 180.
CHU THlCH V tinh c£ch <5i§n phu hop vdi IEC 60317-0-7, IEC 60317-56 vS IEC 60851-5: 2008. CSc tteu 
chu£n n£y cOng gpi log! dSy n£y IS "dSy khdng cd khuyfr t$t", tfinyc djnh nghTa Id "day quSn khdng cd ht£n tupng 
gian dogn di$n khi thu nghiem trong cac difeu kt£n cy th£".
CH0 THlCH 2: Thu§t ngfr "day khdng iSi" thirfrng duve su* dyng d£ chi FIW.

- Cdp do FIW
Dai phpm vi dirdng kinh tong cgng cua day (FIW3 den FIW9).
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Sir phu hap dirge dcinh gia b^ing each kiem tra va thong qua Ccio dir lieu hoac ket qua 
thir nghiem lien quan.
2.1.1.3. Thiit kd va ciu tao thiet bi
Thiet ke va cau tao cua thiet bj phai co cac bien phap bao ve de giam kha nang bi 
thiro’ng hoac thiet hai khi thiet bi boat dong trong cac dieu kien boat dong binh thirang 
nhir quy dinh trong A.2, cac dieu kien boat dong bat thirong nhir quy dinh trong A.3, 
va cac dieu kien loi do,n nhir quy dinh trong A.4.
Cac bo phan cua thiet bi co the gay thirang tich se khdng the tiep can dirge va cac bp 
phan c6 the tiep can dirge deu se khong gay ra thiro’ng ton.
Sir phu hgp dirge danh gici bling each kiem tra va ket qua thir nghiem lien quan.
2.1.1.4. Lap dat thi4t bi
Trir trirang hgp neu trong 2.1.1.6, viec danh gia thiet bi theo tai lieu phai xem xet 
hirang d§n cua nha san xuat co lien quan den cai dat, di dai, bao dirang va boat dong; 
neu co.
Thiet bi ngoai trai va vo boc ngoai troi cua cac thiet bi phai thich hgp de sir dung abat 
ky nhiet do nao trong pham vi do nha san xuat quy dinh. Neu nha san xuat khdng quy 
dinh thi phai lay pham vi nhir sau:
- Nhiet do moi tnrd’ng toi thieu: - 10 °C;
- Nhiet do moi tnrd’ng toi da: + 40 °C.
Kiem tra sg phu hgp b£ng each xem xet va b^ng each danh gia dir lieu dirge cung 
cap bai nha san xuat. i
CHU THICK 1: C£c gia tri nhiet do tr6n dya v2o IEC 60721-3-4, Lo?i 4K2. Cac gte trj n^y khong tinh den moi truing 
khac nghi^t (vi dy: eye ky Ignh ho$c ci/c ky nong); cung nhif khong bao gdm nhiet lu’gng bi/c x? tli’ m$t trdi (n3ng 
luvng met treri).

CHO THlCH 2: Treu chuln IEC 61587-1 co cung cap cSc thong tin v6 c£c mifc tinh nang C1, C2 vdi C3.

2.1.1.5. Kdt cau va cac bp phan khdng dirge de cap cu the
Tnrd’ng hgp thiet bj lien quan den edng nghe, thanh phan va vat lieu hoac phiromg 
phap cau tao khdng dirge de cap cu the trong tai lieu nay, thiet bi phai co cac bien 
phap bao ve khdng it han cdc bien phap bao ve dirge quy dinh trong tai lieu nay va 
cac nguyen tac an-toan tirang irng
2.1.1.6. Htrd’ng dat thidt bi trong qua trinh van chuyen va sir dung
Hirdng dat cd anh hirang dang ke den thiet bi khi sir dung hoac anh htrd’ng den cac 
ket qua thtr nghiem. Tat ca cac hirdng dat trong tai lieu lap dat va sir dung deu can 
phai dirge tinh den. Tuy nhien, neu thiet bi cd xu hirdng dirge sir dung co dinh tai chd 
bdi mot ngirdi binh thirdng, chling han nhir cac Id vit cho viec g^n trirc tiep len mat 
Idp dat hoac thong qua viec sir dung gia dd va cac tinh nang tirang tir dirge cung cap , 
cung vdi thiet bi hogc san cd tren thi trirdng thi tat ca cac vi tri cd kha nang anh hirdng 
den hirdng dat cua thiet bi phai dirge tinh den, bao gdm ca kha nang Idp len be mat 
khdng thdng dirng.
Ngoai ra, doi vdi thiet bi cd the van chuyen, tat ca cac hirdng dat thiet bi khi van chuyen 
deu se dirge tinh den.
2.1.1.7. Lira chon tieu chi
Trong do tai lieu nay chi ra sir lira chon giira cac tieu chi tuan thu khac nhau hoacgiaa
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cSc phirong ph£p hogc dieu ki?n thu* nghiem kh£c nhau, su* li/a chpn do nha san xult 
quy djnh.
2.1.1.8. Chit long va cac bp phan chipa chit long (LFC)
Tn> khi dirge quy dinh l& chat long cSch dipn, chat long phai dirge coi la vat chat din 
dien.
Ket cau v£ c£c yeu cau thip nghiem doi vo-i LFC c6 dieu ap dirge sip dung ben trong 
thiet bi c6 kha nSng gay chan thirong theo nghTa cua tai lieu n3y do rd ri chat long 
trong LFC phai tuan thu theo D.15. Tuy nhien, D.15 khdng ap dung cho nhirng dieu 
sau:
- LFC dirge niem phong trong thiet bi nhirng khi mo- ra tiep xue vdi khdng khi; hoac
- Cacthanh phan chira mptlirgng nhdchat long khdng cd kha nang gay ra batky chan 
thirong nao (vi du, man hinh tinh the long, tu dien, ong dan nhiet lam mat bing chat 
long, v.v.); hogc
- LFC va cdc bg ph^n lien quan cua nd phu hgp vd’i P.3.3; hoic
- Thiit bi cd chira hon 1 lit chat long.
2.1.1.9. Dung cu do dien
Dung cu do dien phai cd du bang thong de cung cap kha nang dgc so chinh xdc, yeu 
to nay cd tinh den tat ca cac thdnh phan (DC, tan so ngudn, tan so cao va song hai) 
cua tham so dirge do.
Khi do mgt gid tri RMS, can dam bao thiet bi do cd the dgc gid tri dung cho gid tri RMS 
cua tin hieu dqng song hinh sin cung nhir khdng hinh sin.
Phdp do phai dirge thgc hien vdi dong ho do cd tro khdng dau vao khdng anh hirong 
ddng ke den ket qua phep do.
2.1.1.10. Cac phep do nhiet dp
Trir khi cd quy dinh khde, trong do ket qua cua thir nghiem cd the coi Id phu thugc vao 
nhiet dg mdi trirdng, phpm vi nhiet do mdi trird-ng cho phdp cua thiet bi dirge nha san 
xuat edng b6 (Tma). Khi thgc hien thir nghiem tgi mgt gid tri nhiet dd mdi trird’ng cu the 
(Tamb), phdp ngogi suy (tren va dirdi) cua ket qua phdp thir cd the dirge sir dung de 
xem xdt tdc dgng cua Tma den ket qua. Cdc bg phan vd cum lap rdp cd the dirge xem 
xdt rieng bigt vd’i thiet bi neu ket qua thir nghiem vd phep ngopi suy dgi dign^cho todn 
bg thiet bi dang dirge thir nghiem. D(r ligu thir nghiem lien quan vd thong so ky thuat 
cCia nha san xuat cd the dirge kiem tra de xdc djnh anh hirong cua sg thay doi nhiet 
dg doi vdi mgt thanh phan ho£c cum lap rdp (xem A.1.5).
2.1.1.11. Didu kien trang thai on dinh
Dieu kien trgng' thdi on dinh Id dieu kign khi sg on dinh nhiet do dirge coi Id ton tgi 
(xem A.1.5).
2.1.1.12. Phan cdp cac bien phap bao ve
Cdc bien phdp bao vg dirge yeu clu vd’i ngird’i binh thirdng dirge chap nhan, nhirng 
cd the khdng bat bugc vdi ngird’i dirge chi dan va ngird’i cd ky nang. Tirong tg nhir 
vgy, cdc bien phdp bao vg dirge yeu cau vd’i nhirng ngird’i dirge chi din dirge chap 
nhgn, nhirng cd the khdng bat bugc doi vd’i ngird’i cd ky ndng.
Mgt bien phdp bao vg tdng cirdng cd the dirge sir dung thay cho mgt bien phdp bao 
vg co’ ban hdde mgt bign phdp bao vg b6 sung hodc bidn phdp bao vd kdp. Mgt bign 
phdp bao vg kdp cd the dirge sir dung thay cho mgt bign phdp bao vg tdng cird-ng.

21
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Cac bien phap bao vq, ngoai cac bien phap bao ve thiet bi, dirac quy dinh trong cac 
dieu cu the.
2.1.1.13. Cac vi du du’p’c de cap trong quy chuan nay
Trong tru’d’ng hop cac vi du dirge dira ra trong tieu chuan nay; cac vi du, tinh huong 
va giai phap khac lien quan deu khong bi loai trir.
2.1.1.14. Thi> nghiem tren cac bo phan hoac mau tach biet vo’i san pham cudi 
cung
Neu thir nghiem dirge tien hanh tren mot bo phan hoac mau tach biet vdi san pham 
cuoi cung, thi thir nghiem phai dirgetien hanh nhir trong dieu kien bg phan hoac mlu 
do nSm trong san pham cuoi cung.
2.1.2. Phan loai cac ngudn nang lirgng
2.1.2.1. Ngudn nang lu’ong loai 1
Trir khi co quy djnh khac, nguon nang lirgng loai 1 la nguon nang lirgng co mire khong 
virgt qua gidi hgn loai 1 trong:
- Cac dieu kign hoat dong binh thirong; va

- Cac dieu kien hoat dong bat thirong khong din den mgt tinh trang Idi do,n; va
- Cac dieu kien Idi don khong din den viec virgt qua gidi han loai 2.
Ddng dign trong day din bao vg la nguon nang lirgng dign loai 1.
2.1.2.2. Ngudn nang lu’gng loai 2
Trir khi cd quy dinh khac, nguon cap 2 la nguon nang lirgng cd mdc virgt qua gidi han 
loai 1 va khong virgt qua gidi han loai 2 trong dieu kien hoat ddng binh thirdng, dieu 
kien hoat ddng bat thirdng hoac cac dieu kien Idi don.
2.1.2.3. Ngudn nang lu’gng loai 3
Nguon nang lirgng loai 3 la nguon nang lirgng cd mdc virgt qua gidi han loai 2 trong 
dieu kien hoat ddng binh thirdng, dieu kien hoat ddng bat thirdng, hogc dieu kien Idi 
don, hoac bat ky ngudn hang lirgng nao dirge khai bao la nguon nang lirgng loai 3, 
nhir da neu trong 2.1.2.2.1. >

X 1

Day dan trung tinh la nguon nang lirgng dien loai 3.
2.1.2.4. Phan loai ngudn nang lu’gng theo edng bo
Nha san xuat cd the edng bo:
- Nguon nang lirgng loai 1 la nguon nang lirgng loai 2 hoac nguon nang lirgng loai 3;
- Nguon nang lirgng loai 2 la nguon nang lirgng loai 3.
2.1.3. Bao ve chdng lai cac ngudn nang lu’gng
2.1.3.1. Yeu ciu chung
Cac thuat ngd “ngirdi”, "co the” va “cac bd phan co the” dirge md ta bdi cac dau do 
trong Phu luc R.
2.1.3.2. Cac bien phap bao ve de bao ve mot ngu’d’i binh thu’dng
2.1.3.2.1. Bien phap bao ve gifra ngudn nang lu’gng loai 1 va ngu’d’i binh thu’dng
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NguSn nang 
hiangloail

Bienphapbao 
v&cab&ibi 
thaobo

Bien phap 
bio vB 
cabin

Bien phap bio 
vB hndng din

Ngtr&ibtnh 
throng

Ngroibinh 
thuang
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Hinh 2 - Bao ve giCra ngudn nang I iron g loai 2 va ngu’d’i binh thwd’ng

Ngirdibinh 
throng

MWWPWW V -J
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Hinh 1 - Bao ve ngudn nang lu’p’ng loai 1 va ngu’d’i binh thu’d’ng
2.1.3.2.2. Bi?n phap bao ve giira ngudn nang lu’p’ng loai 2 va ngu’d’i binh thu’d’ng

1 . . . . > • * A •-    A — la M I O « < A I tlAll
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Hinh 3 - Bao ve gifra ngudn nang lu’p’ng loai 2 va ngu’d’i binh thu’d’ng

Can cd it nhat mpt bi?n phap bao vp co ban gioa ngudn nang logng logi 2 va ngu’d’i 
binh thu’d’ng.

Nguonnang R 
higngloatl ■

Trc^LT-. /fil. Jt

2.1.3.2.3. Bien phap bao ve gifta ngudn nang lu’p’ng loai 2 va ngu’d’i binh thu’d’ng 
trong dieu kipn boat dpng vol ngu’d’i binh thu’d’ng
Neu cdc dieu kien hoat dpng vdi ngu’d’i binh thu’d’ng yeu cau phai thdo bo hope huy 
bo bipn phap bao vp co ban, mpt bien ph3p bao vp dupe hird-ng din n se du-pc^cung 
cap va dope dpt theo each ma mpt ngu’d’i binh thu’d’ng se nhin thay thong tin ye bipn 
phap bao vp dope hudng din trudc khi thdo bd hope huy bo bipn phdp bao vp c.
Bipn phdp bao vp dupe hudng din phai bao gdm tat ca nhung dieu sau:
- Xdc dinh ode bp phgn va vi tri cua ngudn-nang lupng lopi 2;
- Chi rd c£c hdnh dpng se bao ve con ngu’d’i khoi ngudn nang lupng dd; va
- Chi dinh cac hanh dpng de khoi phuc hole phyc hdi bien phdp bao vp co ban.
Neu cdc dieu kidn hoat dpng vdi ngu’d’i binh thu’d’ng yeu cau phai thio bd hole huy 
bo bipn phap bao vp co ban, vd noi thiet bi dupe thiet ke de su dpng trong gia dinh, 
mpt bipn phdp bao vp dupe hudng din, hudng tdi ngud’i Idn, se canh bdo ve vipc tre 
em khdng dupe thio bd hope huy bd cdc bipn phap bao vp co ban.

>. I. ___X------------------------------------------------------ s Z*,J ■ X / ..... ..
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Khdng cd bipn phdp bao vp ndo dupe ydu cau gitra ngudn ndng lupngjoai 1 ya nguoi 
binh thucyng. Do do, mot nguoi binh thuong cd the tiep can trpe tiep ngudn nang 
lupng lopi 1.

Ngudn nang 
hrong loai II
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NguSnnang 
hrong loai 3

Nguon sang 
luung I©ai 2

Bien phap bao 
ve co ban

Nguon nang 
luong loai 1

Bien phap bdo 
ve phong ngua

Bien phap bao 
ve tang ctrong

Ngiedidaoc 
chi din

/EC

Hinh 6 - Bao ve gifra ngudn nang lipprig loai 2 va ngu’d’i du’p’c chi dan

Ngudibtnh 
thtrcng

2.1.3.2.4. Bien phap bao ve giu>a ngudn nang lu’O’ng loai 3 va ngu’d’i binh thu’dng
TrCr khi dirge quy dinh kh£c,
- Mot bien phap bao ve co1 ban va mot bien phap bao ve bo sung cho thiet bi de cung 
hinh thanh mot bien phap bao ve kep; hoac

- Mpt bien ph£p bao ve tang cirdng dirge yeu cau giira nguon. nang Itrgng loai 3 va 
ngu’d’i binh thirdng.

IEC

Hinh 5 - Bao ve gifta ngudn nang Itrgng loai 1 va ngirdi dirge chi dan
2.1.3.3.2. Bien phap bao ve giira nguon nang lirgng loai 2 va ngu’d’i dirge chi din 
Ngirdi dirge chi din su1 dung bien phap bao ve phong ngira. Khdng can thiet phai cd 
them bi|n phap bao ve nao giira nguon nang iirgng loai 2 va ngird-i dirge chi din. Do 
do, ngudn nang.lirgng loai_2_cd the tiep can dirge ngu’d’i dirge chi din.

x

2.1.3.3.3. Bien phap bao ve giira ngudn nang lirgng loai 3 va ngu’d’i dirge chi din
Trir khi cd cac quy dinh khac,
- Mot bien phap bao ve co ban va mot bien phap bao ve bo sung cho thiet bi de cung 
hinh thanh mpt bien phap bao ve kep; hoac

Hinh 4 ~ Bao ve giira ngudn nang lirgng loai 3 va ngu’d’i binh third’ng
2.1.3.3. Cac bien phap bao ve de bao ve ngu’d’i dirge chi din
2.1.3.3.1. Bien phap bao ve giira ngudn nang lirgng loai 1 va ngirdi dirge chi din
Khdng cd bien phap bao ve nao dirge yeu cau giira ngudn nang lirgng loai 1 va ngu’d’i 
dirge chi dan.

Ngroi dtrcc 
hncngdln



ngird’i du’Q’c chi din.

Hinh 7 - Bao ve giira ngudn nang lu’g’ng loai 3 va ngu’d’i dwgc chi din

l=>

25

Ngudn nang 
krung loai 3
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Bi^n phap bio 
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Ngudn nang 
tucng loai 1
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Ngwoicd 
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huongdln
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Hinh 8 - Bao ve giCra ngudn nang liF?ng loai 1 va ngu’d’i co ky nang

■[
i

t£C

K Bien phap bao
I__ V v| bo sung

§
I

2.1.3.4.2. Bien phap bao ve giwa ngudn nang lirg’ng loai 2 va ngu’d’i cd ky nang* 
Ngu’d’i cd ky riSng sd dung bi^n phdp bao v$ ky nang. Khdng cd bidn phap bao vq bo 
sung nao du’Q’c yeu cau giCra nguon nang lu’O’ng logi 2 va ngu’d’i cd ky nang. Do dd, 
nguon nang liro-ng logi 2 cd the tiep c£n du’Q’c ngu’d’i cd ky nang.

• Nguoicd 
ky nang

2.1.3.4. Cac bien phap bao ve de bao ve ngu’d’i cd ky nang
2.1.3.4.1. Bi^n phap bao ve giOa nguon nang lu’O’ng loai 1 va ngu’d’i cd ky nang
Khdng cd bien phdp bao ve nao du’Q’c yeu cau gitra ngudn nangjuvng logi 1 vd ngirdi 
cd ky nang. Do do, mot ngudn ndng lu’O’ng logi 1 cd the du’Q’c tiep cgn du’Q’c ngu’d’i cd 
ky nang.

j Nguon nang El r—N 
j fcongloail ||^V

Hinh 9 - Bao ve gifra ngudn nang lu’O’ng loai 2 va ngu’d’i cd ky nang

2.1.3.4.3. Bien phap bao ve gifra ngudn nang lu’O’ng logi 3 va ngu’d’i cd ky nang 
Mot ngu’di cd ky ndng sip dyng bien phap bao ve ky nang. Tru- khi cd chi dinh khdc, 
khdng can them bien phap bao ve nao giOa nguon nang lu’O’ng logi 3 va mpt ngu’d’i cd 
ky nang. Do dd, mot nguon nang lu’O’ng Ioqi 3 cd the tiep cgn du’Q’c vd’i ngu’d’i cd ky 
nang.
Trong cdc dieu kien hogt dong cua thiet bj vd’i ngudn nang lu’O’ng loai 3, mot bien phap 
bao ve nham muc dich giam kha n§ng bj thirong do tac dpng vd tinh git/a:
- Mot ngudn nang lu’ong logi 3 khdc, dang khdng trong dieu kidn hogt dong, va d vung 
Ian can vd’i ngudn ndng lu’O’ng loai 3 dang hogt dong; va
- Ngu’d’i cd ky ndng.
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- Mot bidn phdp bao ve tdng cu’d’ng du’Q’c yeu cau giCra ngudn nang lu’O’ng logi 3 va
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Bien phap bao 
veiny nang

Bien phap bio 
ve ky nang

Bien phap 
biove

Ngrrcicb 
kynang

Ngufin nang 
hrcng loai 3 
khac

Nguoico 
kynang

me

Hinh 10 - Bao ve gifra ngudn nang lippng loai 3 khac va ngu’d’i co ky nang
2.1.3.5. Bien phap bao ve trong khu vlpc han che ti6p can
Mot so thiet bi dime thiet ke de lap dat rieng trong cac khu vuc han che tiep can. 
Nhirng thiet bi nay phai co cac bien phap bao ve nhir yeu clu trong 2.T.3.3 doi vdi 
ngu’d’i dime chid^n va 2.1.3.4 doi vdi ngimi cd ky nang.
2.1.4. Cac bien phap bao ve
2.1.4.1. Vat lieu hoac bo phan tiro’ng dirnng
Trong quy chuan nay liet ke mot thong so bao ve cu the, chang han nhir phan loai 
nhiet cua Idp each nhiet hoac vat lieu de chay, cac bien phap bao ve cd thong so tot 
ho,n deu cd the dime sd dung.
2.1.4.2. Thanh phdn cua bien phap bao ve
Mot bien phap bao ve cd the bao gdm mot hoac nhieu yeu to.
2.1.4.3. Su> chic chdn cua bien phap bao ve
2.1.4.3.1. Yeu cdu chung
Cac bien phap bao ve d dang vat chat ran (vi du nhir vd boc, rao chan, vat lieu each 
nhiet vung chac, kim loai difoc noi dat. thuy tinh, v.v.) ma cd the tiep can dime bdi 
ngemi binh thimng hoac ngirdi diroc chi din phai tuan thu cac thd nghiem do ben cd 
lien quan nhir quy djnh trong 2.1.4.3.2 den 2.1.4.3.10.

Doi vdi bien phap bao ve cd the tiep can dime sau khi md vd boc ben ngoai, xem
2.1.4.3.5.

Yeu cau cho:
- Do bam dinh cua cac Idp phu kirn loai; va
- Cac lien ket bao ve bo phan dong vai trd la bien phap bao ve; va
- Cac bo phan cd the huy bd Idp bao ve neu bi mat lien ket
dime quy dinh trong P.2.1.
2.1.4.3.2. Phep thir lire on dinh
Vd boc hoac rao ch^n cd the tiep can dime va dime sd dung nhir bien phdp bao ve 
cho:
- Thiet bj cd the van chuyen; va

Ngudn nang |r~N 
hrgngloai3 I*—y

Ngudn nang I r—-K 
hrong loai 3 I *—-y
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- Thiet bi cam tay; va
- Thiet bi c3m tri/c tiep
du’Q’c £p dung ph6p thCp lire on dinh trong Q.4
Mpt bitn ph£p bao vt co the tiep can va bitn phSp n£y chi hogt dpng nhu- mpt vd bpc 
chong chdy hoac rao can chong chdy phai dp dpng phtp thCr lire on dinh cua Q.3.
Tat ca cac lopi vd boc hope rao can khde cd the tiep cgn va dime su> dung nhu* m$t 
bitn phdp bao vt phai dp dung phdp thu* ly’c on dinh trong Q.5. Khdng cd yeu cau nao 
cho phan day cua thiet bi cd khoi lirgng Idn hon 18 kg tn> khi himng ddn sip dung mo 
ta hirdng cua thiet bi md ddy cua vd bpc trd thanh dinh hope mpt mat cua thiet bi.
Dieu nay khdng dp dung cho thuy tinh. Yeu cau doi vdi thuy tinh dime neu trong 
2.1.4.3.6.
2.1.4.3.3. Phep thu* ro’i ty do
Cac thiet bi sau day phai dp dung phdp thu> va dap tai Q.7:

- Thiet bi cam tay;
- Thiet bi edm trp’C tiep;
- Thiet bi cd the vgn chuyen;
- Thiet bi cd the di chuyen du’p-c cd ydu cau ve ndng hoac cam bd-i ngimi binh thiperng 
nhu* mpt phan cua muc dich sir dung, bao gom ca vitc di ddi dinh ky;
CHU THICK: VI dy v£ logi thiet bj nay Id mSy buy t£i lieu d$t trfen thiing chu-a gidy bi huy, c£n phdi thSo mSy huy 
tai lieu di den thiing chira gidy bj huy.

- Thiet bj de tren ban cd khoi lupng tip 7 kg trd xuong dipp-c thiet ke de sd dung vdi bat 
ky chdc nang nao sau day:
• Thiet bi dipn thopi cam tay cd day ket noi; hoac
• Phu kipn cua thiet bi cam tay dipgc ket noi bang day khac cd chipc nang dm thanh; 
hoac
• Tai nghe.
2.1.4.3.4. Phep thip va dap
Tat ca thiet bi, trip cac thiet bi dipp’c quy dinh trong 2.1.4.3.3, phai dp dung thd nghiem 
va dap cua trong Q.6.
Thd nghiem va dpp trong Q.6 khdng dcpp-c dp dung cho cac tripdng hop sau:
- Ddy cua vd bpc, trip khi hipdng din sd dung mb ta hu-d-ng cua thiet bj mb day cua vd 
bpc trd thanh dinh hope mpt mat cua thiet bi;

-Thuy tinh;
CHO THlCH: CScthu1 nghiem va dSp vdi thuy tinh n£m trong 2.1.4.3.6.

- Be mat cua vd bpc cua thiet bj tTnh, ke ca thiet bi dung trong tda nhb, dd la

• Khdng the tiep can dipp’c; hoac
• Dipp’c bao vp sau khi lap dpt.
2.1.4.3.5. Cac thu» nghipm bao ve co the tidp can ben trong
Mpt bipn phdp bao vp ben trong ma mpt ngirdi binh thipdng^cd the tiep can dipp’c sau 
khi md vd bpc ben ngohi va hbnh dpng nhy se khien cdc nguon ndng lipp-ng loai 2 hope 
lopi 3 cd the tiep can dippe se phai dp dung phdp thd li/c on dinh nhip trong Q.3.

27



28

QCVN 132:2022/BTTTT

2.1.4.3.6. Kiem tra va dap d6i vai thuy tinh
Cac yeu cau dirdi day c6 the ap dung cho tat ca cac bo phan lam bang thuy tinh, ngoai 
tru1:

- True cuon kinh dirge su* dung tren may photocopy, may quet va cac loai tipcrng tg, 
noi kinh da dirge dat doi vdi thu* nghiem lire on dinh nhu* trong Q.3 va dirge cung cap 
mot vd boc hoac thiet bi de bao ve kinh true Ian; va
- Thuy tinh nhieu Idp hoac co ket cau sao cho cac hat thuy tinh khong tach ra khdi 
nhau neu kinh bi va.
CHU THiCH: Kinh nhieu Idp bao gom cac cau t?o nhu* mdng nhya dirge dan v^o mot mat cua kinh.

Kinh ma ngirai binh thirang hoac ngaai dirge chi dan co the tiep can dirge:
- Co dien tich be mat Id’n han 0,1 m2; hoac
- Co kich thirac chinh virgt qua 450 mm; hoac
- Ngan can kha nang tiep can cac nguon nang lirang loai 3 nhtrng khong bao gom 
PS3

phai ap dung thir nghiem va dap doi vai thuy tinh trong Q.9.
2.1.4.3.7. Thip nghiem co dinh thuy tinh
Thuy tinh nhieu lap dirge sir dung nhir mot bien phap bao v$ ngan can viec tiep can 
cac nguon nang lirgng loai 3 nhirng khong bao gom PS3 phai chju cac thir nghiem co 
dinh sau:

- Thir va dap doi vai thuy tinh nhir trong Q.9 vdi Igc va dap 1J dirge ap dyng ba Ian; 
va

- Thir nghiem day / keo vai Igc ION dirge dgt a tarn cua m^u thir thuy tinh tai hirang 
bat Igi nhat.
CHO THiCH: De thi/c hi$n thu1 nghi$m, co the si> dyng bat ky phirong phap thlch hyp nao, chang h$n nhu1 si> 
dung tay cam hut ho$c mieng dan h6 try cho thuy tinh.

2.1.4.3.8. Thir nghiem vat lieu nhga nhiet deo
Neu mot bien phap bao v$ dirge tao nen bang vat lieu nhga nhiet deo, thi bien phap 
bao ve do phai dirge cau tao de tranh moi sg co rut hoac bien dang cua vat lieu do 
giai phong ap suat ben trong se pha huy chirc nang bao ve cua no. Vat lieu nhga nhiet 
deo phai chiu thir nghiem giam ap suat nhir trong Q.8.
2.1.4.3.9. Bien phap bao ve dirge bao quanh bai khong khi
Trirang hgp bien phap bao ve dirge bao quanh bai khong khi (vi du, cac khoang 
trong), cac rao can hoac vd bgc phai ngan can sg dich chuyen cua khong khi bd’i bo 
phan ca the hoac bo phan din dien. Cac rao can hoac vd bgc phai phu hgp vod phep 
thir do ben ca hoc nhir trong Phu luc Q, neu cd.
2.1.4.3.10. Tieu chi tuan thu
Trong va sau khi kiem tra:
- Ngoai trir PS3, cac nguon nang lirgng loai 3 se khong the tiep can dirge vai ngirai 
binh thirang ngird’i hoac ngirai dirge chi din; va
- Thuy tinh se:
• Khong bi va hole nirt; hoac
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• Khdng va th^nh cac manh thuy tinh c6 khoi lu’Q’ng Id-n han 30 g hogc Rich third’c cac 
chieu Ian han 50 mm; ho£c
• Dap cmg ph6p th a phan manh nhu* trong Q.10 tren mau th a dgc Igp; va
- Vln d£p Cmg tat ca cSc bi^n phap bao v$ khcic.
2.1.4.4. Khoa lien dpng an loan
Tra khi c6 quy dinh khSc, neu khoa lien dong an toan dirge su dyng nhir mot biyn 
ph£p bao v$ de chong lai anh hirang cua:
- Nguon nang lirgng logi 2 hogc logi 3 den ngirai binh thircrng; ho<ic
- Nguon nang lirgng logi 3 den ngirai dirge chi din,

thi khoa lien dpng an toan phai tuan thu theo Phy lye K.

2.1.5. No
2.1.5.1. Yeu c£u chung
No co the xay ra do:
- Phan irng hoa hyc;
- Bien dpng ca hpc cua thung kin;
- Sg ch£y hoac phan huy nhanh chdng, tpo ra mot lirgng lan khi ndng;

- Ap suat cao; hope

- Nhipt dp cao.
CHO THlCH 1: Tuy thu$c vio (JO nSng Itnyng, nd c6 th! dirge ph9n logi: bung nd, Rich nd ho$c Sp sudt nd.

CHLI THlCH 2: Si&u ty di$n (vf dy, ty dt$n hai Ifrp) Id ngudn ndng lirgng cao vd c6 thd phdt nd sau khi sgc qud mi?c 
vd tgi nhi$t (JO cao.

2.1.5.2. Yeu cdu
Trong dieu kipn hoat dong binh thirang va dieu kipn boat dpng bat thirang cua thiet 
bj, hipn tirgng no khong dirge xay ra. Neu mpt vu no xay ra trong cac dieu kipn l5i dan, 
nd se khdng gay ra thirang tich va thiet bi phai tuan thu cac phan lien quan cua Quy 
chuan nay.
Sir phu hgp dtrgc.danh-gia bang-cdch kiem tra va cac thir nghipm nhir quy dinh trong 
A.2, A.3 va A.2.1.
2.1.6. Cd dinh vat chdt din
2.1.6.1. Yeu ciu
V£t chat din phai dam bao sao cho sg dich chuyen khdng gay huy bd cdc bipn phap 
bao ve, chang hgn nhir giam gid tri cua khe ha khdng khi hoac chieu dai dirdng rd 
xuong dird’i cdc gid trj quy dinh trong 2.2.2.1.2 va 2.2.2.1.3.
Viec co dinh vgt chat dan phai dam bao sao cho, vat chat dan bi long hoac bi tdeh ra, 
vat chat dan khdng the gay huy bd bi^n phdp bao ve, chang hpn nhir giam gid tri cua 
khe ha khdng khi hope chieu dai dirang rd xuong dird’i cac gid tri quy dinh trong 
2.2.2.1.2 vd 2.2.2.1.3.
Vdd myc dich cua cac yeu cau nay, gid dinh rdng:
- Hai ca che co dinh dpc lap se khdng bi long hope tach rd-i cung mpt luc; vd
- Cdc bd phgn dirge co dinh bdng vit hope dai 6c dirge ket hgp vdi vdng dpm tg khda 
ho^c cdc phirang tipn khda khde khdng bi long hope bi tdeh rdi.

29
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LUU Y: Vong Id xo hoac tirang tiE cung co the thda man cac yeu cau ve khda.
2.1.6.2. Tieu chi tuan thu
Sy’ phu hop du’p’c danh gia bang each kiem tra, bang do lirdng hoac, trong trud’ng 
hop cd nghi ngo, bang cac phep thi> nho trong Q.2 ap dung theo hird’ng b£t Igi nhat.
Vi du: Cac edng trinh doge coi la dap ong cac yeu cau bao gdm:
- Ong ap sat (vl du, ong co nhiet hoac ong boc cao su), doge ap dung tren day va dau 
cuoi cua nd;
- Vat din doge noi bang each han va doge gio d vi tri gan dau cuoi, doe lap vdi moi 
noi han;
- Vgt din doge noi bang each han va doge mdc chac chin trod’c khi han, vd’i dieu 
kien la lo ma ruot din di qua khdng qua Ion;
- Vat din doge noi voi cac dau noi bang vit, vd’i mot phan co dinh bo sung gan diu 
noi de kep;
- Cac vat din doge noi vd’i cac dau noi bang vit va doge cung cap vd’i cac dau cuoi 
khdng cd kha ning chuyen dpng to do (vi dy, cac dau vdng doge uon vao vat din), 
tuy nhien, vide xoay true cua cac dau cuoi nho vay cin phai doge xem xet; hoac
- Cac vat din the ran va kich thod’c ngin vin d- nguyen vj tri khi vit dau cuoi bi nd’i 
long.
2.1.7. Thidt bi dd cam trgc tiep vao 6 edm dien iod’i
2.1.7.1. Yeu cdu chung
Thiet bi ket hgp cac chot tich hgp de cam vao 6 cim dien Iod’i khdng doge dat md- 
men xoan qua moc len 6 cam. Co che de co dinh cac chot phai chiu doge Igc ma cac 
chot cd the phai chiu trong so dung binh thodmg.
2.1.7.2. Yeu cau
Phan phich cam nguon dien phai tuan thu tieu chuan lien quan doi vd’i phich cim 
ngudn dien. .

Trong so dung binh thocmg, thiet bi doge lip vao 6 cim co dinh cd cau hinh nho dg 
kien cua nha san xuit, doge xoay quanh true nam ngang giao vd’i dodmg tarn cua cac 
tiep diem a khoang gian each 8 mm sau mat tiep xue cua 6 cam song song vd’i mat 
khop noi.

2.1.7.3. Tieu chi tuan thu
Kiem tra so phu hgp bang each xem xet va ap dung mot mdmen Ige tac dung len 6 
cim de duy tri mat tiep giap trong mat phang thing dong khdng doo’c voot qua 
0,25 Nm.
Gid tri nay khdng bao gom md-men xoin de gio 6 cim nim trong mat phang thing | 
dong.

2.1.8. Kha nang xay ra chay hoac dien giat do sg tiip xue cua cac vat din
Khi cd sg tiep xue cua mot vat din to ben ngoai thiet bj hoac to mot phan khac cua 
thiet bi cd the din den:
- Bic cau trong mach PS3 va ES3; hoac
- Bic cau mych ES3 vd’i cac bd phan din cd the tiep can, khdng tiep dat.

Cac cong md’ mgt tren va ben tren cac mach PS3 vi ES3 phai:
30
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- Nam cao hern 1.8 m so v6i mat s&n; hogc
- Tu^n thu Phy luc P.
Sy1 phu hgp ckpoc danh gi£ bang Ccich kiem tra hoac theo Phu luc P.

2.1.9. Yeu cau vd thanh phdn
2.1.9.1. Ngdt ket ndi thiet bi
Thiet bi diFQ’c noi vd-i nguon di?n lu’d’i phai dirge cung cap thiet bi ng^t k6t n6i phu hop 
vd’i Phu luc K.
2.1.9.2. Thidt bi dong c£t va ro’ le
Thiet bi dong cat v3 ro* le d^t trong mgeh PS3 hoac dugc sir dung nhu mpt bi$n phSp 
bao vg phai tuan thu G.1 hogc G.2 tU’O’ng irng.
0q sin sancj cua mgng vo tuyen la ty (%) giura so mlu do cd mire tin hi$u thu Idn 
han hoic bang-121 dBm tren tong so miu do.

2.2. Yeu ciu bao ve ddi voi dien den con ngu’d’i
2.2.1. Tong quan
De lam giam thiiu kha nSng cua c£c t£c dong va chan thaang gay n^n bai ddng dien 
chay qua ca the con ngaai, cac thiet bi se dirge cung cap v^i c£c bien phap an toan 
dirge chi ra trong dieu 2.
2.2.2. Phan loai va cac gioi han cua cac ngudn nang lu’gng dien
2.2.2.1. Phan loai ngudn nang Iirong dien
2.2.2.1.1. ES1
ES1 la nguon n3ng lirgng dien lo?i 1 vdi c£c mire dong di?n va dien ap:

- Khong virgt qu& gid’i hgn ES1 trong:
+ Dieu kien hogt dgng binh thirang, vS
+ Dieu kien boat dgng bat thu’d’ng, v3
+ Cac dieu kien I6i dan cua mgt bp phin, mpt thiet bi hope vgt lieu cSch dien khong 
dong vai tro la bien phap bao ve va
- Khong virgt quci gi6i han ES2 trong cdc dieu kien Idi dan cua bien phap bad ve ca 
ban ho£c cua bien phap bao ve bo sung.
GHI CHO: V& c£c y6u du kha nSng ti£p c§n, xem 2.2.3.1.

2.2.2.1.2. ES2
ES2 Id ngudn nang lirgng dien loai 2, khi:
- Ca dien dp va ddng dien virgt qua giai hgn cho ES1, va trong:

+ Dieu kien hogt dgng binh thirang, vd
+ Dieu kien hopt dgng bat thirang, va
+ Cac dieu kign I6i dan,
Hodc dien dp va ddng dien khong virgt qud gidi han cho ES2

2.2.2.1.3. ES3
ES3 Id ngudn nang lirgng dien lopi 3 khi ca ngudn dien va dien dp virgt qud gid’i hgn 
cho ES2.
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kHz

Ket h<7p AC 
va DC

7DC(nM) 
2 

Zac 
0,5

120 V 

50 V R.M.S 
70,7 V dinh 

50 V R.M.S + 0,9*f
70,7 V dinh + 0.9
* V2 * f 
140 V R.M.S 
198 V dinh 

Xem Hinh 13

€M
v>
UJ

Dong ditn3'^

ij
1

■■Il 
fax?

ES3 .

2.2.2.2. Cac giai han ngudn nang lu’p’ng dien cua ES1 va ES2
2.2.2.2.1. Thong tin chung
Cac gio’i han qui djnh trong 2.2 2.2 la so sanh voi dat hoac so voi cac bo phan co the 
tiep xuc du’Q’c.

1 <

|Dien 
Jap__ JaP

flggBff DortgESa [£<*•' ■ t ?|

81 (5Jong ESI ||||

vofts

Hinh 11 - Hinh minh hoa cac gio’i han ES ve dien ap va dong dien
Boi vol bat ky dien ap trong gidi han dien ap, se khdng co gidi han cho dong dien. 
Tu’O’ng tiJ nhu’ vay doi vdi bat ky dong dien nao trong gidi han, se khdng cd gidi han 
nao doi vdi dien ap, xem Hinh 11.
2.2.2.2.2. Cac gidi han dien ap va dong dien d trang thai on dinh
Cap ngudn nang luong di$n duac xac dinh td ca ngudn dien va di$n ap trong cac dieu 
ki$n hogt dong binh thLfdng, cac dieu kien boat dong bat thirdng va cac dieu kien su* 
co dan le (xem Bang 4).
Cac gia tri la gia tri toi da ma ngudn cd the cung cap. Trang thai on djnh du’Q’c coi la 
du’Q’c thiet lap khi cac gia tri dien ap hoac gia trj dong dien duy tri trong 2 s hoac lau 
ho’n, neu khdng thi ap dung gidi hgn cua 2.2.2.2.3, 2.2.2.2.4 hoac2.2.2.2.5, neu thich 
hop.
Bang 4 - Cac gidi han ngudn nang lu’gng dien cho ES1 va ES2 & trang thai on 

 dinh

<1
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70 V R.M.S
99 V dinh
~UDc(y')

60
Vac R.Ms(y}

^r.ms gi&i han
<1
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Nguon nang 
lirqrng

o-F
o

t1

UdcW
60

^AC dlnhOO
Udinh fan

1Q0 mAe

I

50 mAd

Thay the cho c^c yeu cau ben tren, die giS trj dirdi dSy c6 the duyc sir dung cho cSc dgng sdng hinh sin

Ceic gidi h?n cho ESI
Ddng di^nc
R.M.S____________
0,5 mA

I

B'C

Hinh 12 - Cac gia tri clpc dai cho ket hap ddng AC va dong DC

C^cgidi hgn cho ES2
Ddng ditnc
R.M.S________________
0,5 mA_______________

0,5 mA + 0,95fe

I

*

ZDC(mA)
2

I AC dlnhf771^) 
+ 0,707

5,104 ‘ **

3 4

i/a ("'A)

0,5 mA * fd
A.C tdilkHz
A.C >lkHz
tori 100 kHz
A.C tren 100
kHz________
ftinh being kHz
Gici trj djnh phai dirpfc sir dung cho ditn ip va ddng ditn khong phii dgng hinh sin. Gii trj R.M.S chi cd 

the dinyc si? dung cho ditn dp va ddng ditn cd dgng hinh sin.
Tham khdo 2.2.7 ve phep do ditn dp tiep xue tiem ngng va phdp do ddng ditn chgm.________________
a Ddng ditn dirtfc do bang edeh si? dung mgng do dinjc quy djnh trong Hinh 4 cua tieu chuMn IEC 

60990:2016.
b Ddng ditn dinyc do bang edeh si? dung mgng do dtrc/c quy djnh trong Hinh 5 cua tieu chuan IEC 

60990:2016
c Doi vdi dang sdng hinh sin vd mpt chieu, ddng ditn cd the duve do bdng ditn tn? 2 000 Q 
d Tren 22 kHz, khu vi/c titp can dir^rc gidi han b 1 cm2.
e Tren 36 kHz, khu vt/c titp c$n di/QC gidi han 61cm2.
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2.2.2.2.4. Cac giai han xung don
34

30

«>C (V)

c 
nF

ES3
Utflnh

V

6-P
0

ESI 
Uflinh

V 
_60 

15~ 

100 
125 
150 
200 
250 
350 
500 
1000
2 500 
5 000 
10 000 
20 000 
25 000

ES2
Utfinh 

V 

120 

150 

200 

250 

300 

400 

500 

700 

1000 

2 000 

5 000 

10 000 
20 000 

40 000 

50 000

300 hogc Idn han

170
91
61
41
28
18
12
8^0

4,0
1,6
0,8

_________0,4
_________0,2

0,133 ho|c nhd han
Phep npi suy tuyen tinh cd the dirge su* dung giira hai diem gan nhat

Sm-

60-

Hinh 13 - Cac gia tri clpc dai cho kdt hap dien ap AC va dien ap DC
2.2.2.2.3. Cac giai han dien dung
Khi nguon nang lu’ong dien la mot tu dien, nguon nang luong nay duac phan loai theo 
ca dien ap tich va di$n dung.

Dien dung la gia tri danh dinh cua tu dien cong vdi dung sai theo quy dinh.
Cac giai han ES1 va ES2 cho cac gia tri dien dung khac nhau dirge ligt ke Bang 5.
CHO THICK 1: Cdc gid trj di?n dung cho ES2 dugc lay tCr Bang A.2 cua IEC TS 61201:2007

CHLI THlCH 2: Cdc gia trj cho ES1 du’Q’c tinh bang each chia cdc gid trj til Bang A.2 cua IEC TS 61201:2007 cho 
hai (2).

Bang 5 - Cac giai han ngudn nang lipgng dien ddi vai cac tu dien tich dien

51.746-xS ,*-0W*l'*)-1,746&yAC
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V
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Udinh 

V

10
20 
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196
178
150
135
129
120

200 
153 
107 
81 
62

Khoang thoi gian 
ton tai cua xung 
den 
ms

Neu khoang thai gian nim giOa c£c gi& tri trong hai h&ng b£t ky, thi c6 the su1 dyng 
gte tri ES2 cua Udinh thap horn hogc c6 the sii dyng ph6p npi suy tuyen tinh gi£?a hai

Khoang thoi gian 
ton tai cua xung 

den 
ms 
10 
20 
50 
80 
100 

200 va Ifrn ho,n ____________ __________________________ *
Neu khoang thoi gian nim giOa c£c gi& tri trong hai h&ng b£t ky, thi c6 the su1 dyng

I
i
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Trong trirdng hgp nguon nang lu’Q’ng dipn mpt xung don le, nguon nang liftyng du’Q’c 
ph3n loai theo ca dipn ap va khoang thoi gian ton tgi hope du’Q’c phan logi theo dong 
dign va khoang thoi gian ton tai. C£c gi& tri du-Qc neu trong Bang 6 vS Bang 7. Neu 
dipn £p vuvt qua gidi hpn, thi dong dien khong vopl qua gidi hpn. Neu dong dign vergt 
qua gidi hpn, dipn dp khong dirQ-c voqrt qud gidi hgn. Dong dien du’p’c do theo 2.2.7. 
Doi vdi cdc xung lap Igi, xem 2.2.2.2.5.
Ddi vdi xung cd thoi gian ton tai den 10 ms, dp dyng gidi hpn dong dien va gidi han 
di?n dp cho 10 ms.
Neu phat hign nhieu hon mot xung trong khoang thoi gian 3 s, thi nguon ndng lu’Q’ng 
dien du’Q’c coi Id xung l?p lai va dp dung cdc gidi hpn cua 2.2.2.2.S.
CHU THICK 1: Cdc gidi hgn xung difQctinh theo IEC TS 60479-1:2005, Hinh 12 vd Bang 10.

CHU THICK 2: Cdc xung dan khSng bao g6m qud dO.
CHU THlCH 3: Khoang thdi gian tdn tai cua xung dagc coi Id khoang thdi gian khi dt£n dp ho§c ddng dt$n viral 
qud cdc gidi han cua ESI.

Bang 6 - Cac gidi han dien ap cho cac xung don

X

hang lien ke bat ky vdi gid tri dien dp dinh du’Q’c tinh todn Idm tron xuong gid tri gan 
nhat tinh theo phy lyc R. x ' *
Neu dien dp dinh cua ES2 ndm gida cdc gid tri trong hai hang bat: ky, thi c6 the sd 
dyng gid tri khoang thoi gian ton tpi cua hang tren hope cd the sd dyng phdp npi suy 
tuyen tinh gida hai hang lien ke bat ky vdi khoang thoi gian tinh todn du’Q’c lam tron 
xuong gid tri gan nhat tinh theo ms.

Bang 7 - Cac gidi han dong dien cho cac xung don
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500
1 000

2 000 va Ian han
Neu khoang thai gian n^m giaa cac gia tri trong hai hang bat ky, thi co the su1 dung 
gia tri ES2 cua Idinh thap han hoac co the sif dung phep noi suy tuyen tinh giira hai 
hang lien ke b£t ky voi gia tri dong dien diFgc tinh toan lam tron xuong gia tri gan 
nhat tinh theo mA.
Neu ddng dien dinh cho ES2 n£im giCPa cac gia tri trong hai hang bat ky. thi co the 
sa dung gia tri khoang thd-i gian ton tgi cua hang tren hoac co the su5 dung phep noi 
suy tuyen tinh giaa hai hang lien ke bat ky vdi khoang thdi gian tinh toan dagc lam 
tron xuong gia tri gan nhat tinh theo ms.

2.2.2.2.5. Giai han cho cac xung lap lai
Ngoai tru* cac xung dagc de cap trong Phu luc E, phan cap nguon nang laang dien 
xung Igp lai dagc xac dinh tip dien ap kha dung hogc dong dien kha dung. Neu dien 
ap virgt qua giai han thi ddng dien khdng dirge virgt qua gidi han. Neu dong.dien 
virgt qua gidi han, thi dien ap khdng dirge virgt qua gidi han. Ddng dien diroc do theo 
2.2.7.
Doi vdi thdi gian t^t xung nhd han 3 s, gia tri dinh cua 2.2.2.2.2 dirge ap dung. Doi vdi 
khoang thdi gian dai han, gia tri trong 2.2.2.2.4 dirge ap dung.
2.2.2.2.6. Tin hieu do chudng
Trong trirdng hgp nguon nang lirgng dien la tin higu do chudng mang dien thoai tirang 
tg nhir dirge dinh nghTa trong Phu luc E, loai nguon nang lirgng dirge coi la ES2.
2.2.2.2.7. Tin hieu am thanh
Doi vdi nguon nang lirgng dien la tin hieu am thanh, cac gidi han dirge quy dinh trong 
E1
2.2.3. Bao ve khdi cac nguon nang lu>gng dien
2.2.3.1. Thong tin chung
Ngoai trip nhip dipgc dira ra dirdi day, cac yeu cau bao ve doi vdi cac thanh phan cd 
the tiep can dirge doi vdi ngirdi binh thirdng, ngirdi dirge hirong din va ngirdi cd ky 
nang nhir neu ra trong 2.1.3. 1
Cac mach ES2 hoac ES3, tip do dan xuat ra cac mach ES1 hoac ES2 cd the tiep can 
dirge, phai dirge tach biet vdi nguon ES3 bing mot bo bao ve kep hoac mot bo bao 
ve tang cirdng. Them vao do, nhirng dieu dirdi day se ap dung:
- Dirdi cac dieu kien Idi dan trong mach gida ES2/ES3 va ES1 cd the tiep can dirge, 
mdc ddng dien hogc mdc dien ap se khdng virgt gidi han ES1; va
- Dirdi cac dieu kien Idi dan trong mach gida ES2/ES3 va ES2 cd the tiep can dirge, 
mdc ddng dien hogc mdc dien ap se khdng virgt gidi han E2.
CHCl THlCH: Vi du cho c£u tgo nSy Id chlnh luu trong mgeh (thu* c4p) du’Q’c each dien trong bp nguon xung 
trong d6 nhieu thanh ph&n co mpt.
Day din khdng dirge each dien tai ES3 se dirge dat vao vi tri hogc bao ve sao cho 
viec tiep xue vd tinh gida day dan do vdi ngirdi cd ky nang trong cac boat dpng dich 
vu se khdng cd the xay ra.
Doi vdi nguon cung cap pin dir phdng cd kha nang cap nguon ngirgc cho dau vao AC, 
xem 2.2.8.
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Phfin dan dien txin ben trong
FT

VleqI qua thu* nghiem si/c mgnh di?n theo 2.2.4.9.1 tai di$n ap thu1 nghiem (DC 
hogc AC dinh) blng di^n £p thu- nghiem cho C£ch di?n chinh trong Bang 26 
tu’ang i>ng vdi dfnh cua dien £p tem viec; hoac 
C6 khoang gian c&ch toi thieu theo Bang 8.

I i
Vomayboac 
phancin

Khoang each 
khdngkhi

_____ ________ __ ____________H (EC

Hinh 14 - Yeu cSu tiSp xue vd’i cac thanh phiin din dien trin ben trong
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2.2.3.2. Tiep xue vd’i cac ngudn nang lu’O’ng dien va cac bien phap bao ve
2.2.3.2.1. Cac yeu ciu
Doi vd’i ngudi binh thu’dng, cdc bp phpn sau phai khdng the tiep can du’O’c:
- Cdc bp phin trin d ES2, ngopi tn> chan cua cac dau noi. Tuy nhien, phai khdng the 
tiep cin du’p’c cac chan nhu* vgy trong dieu kipn lam vipc binh thu’dng bing dau do 
cun cua Hinh R.3; va
- Ccic bp phpn trin a ES3; va
- Mpt bien phdp bao vi co ban ESS.
Doi vdi cdc bp phan trin cua thiet bi ngoai trdi ma ngu’di binh thudng cd the tiep cin 
du’P’c d vi tri ngoai trdi dp* kien cua hp, cdc bp phpn sau phai khdng the tiep cin dirp-c:
- Cic bp phin trin vopt qud 0,5 lin gidi han dipn ap ES1 dudi dieu kipn boat dpng 
binh thudng va dieu kien hopt dpng khdng binh thirdng va cic dieu kipn loi don cua 
mptthinh phin, thiet bi hoic phin each dien khdng phai dong vai trd Id bien phap bao 
ve; va
- Cac bp phin trin vugt qud gidi han dipn dp ES1 dirdi cdc dieu kien Idi don cua bien 
phap bao-vp-co ban hoic.cua bipn phdp bao ve bo sung (xem 2.3.2.1.1).
Doi vdi ngu’di du’P’c hudng dan, cdc bp phin sau phai khdng the tiep cin du’O’c:
- Cac bp phin d ES3; va
- Mpt bipn phdp bao vp co ban d ESS.
2.2.3.2.2. Cac yeu ciu tiip xue
Doi vdi dipn dp ESS len den 420 V dinh, diu do kiem tra thich hop td Phu Ipc R phai 
khdng du’P’c tiep xue vdi bp phin din dipn trin ben trong hinh dudi day.
Doi vdi dipn dp ESS Idn hon 420 V dinh, diu do kiem tra thich hpp td Phu Ipc R phai 
khdng du’P’c tiep xue vdi bp phin din dipn trin ben trong va phai cd khe ho khdng khi 
vdi bp phan do (xem Hinh 14).
Khe hd khdng khi phai:
a)
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Bang 8 - Khoang gian each khe hd5 khong khi tdi thieu

Bien ap

Bien ap dinh hoac DC len den va bao gom

>420 va < 1 000
1 200
1 500
2 000
2 500
3 000
4 000
5 000
6 000
8 000
10 000
12 000
15 000
20 000
25 000
30 000
40 000
50 000
60 000
80 000
100 000

2 
0,2 
0,25 
0,5

1,0 
1,5 
2,0 
3,0 
4,0 
5,5 
8,0 
11 
14 
18 
25 
33
40 
60 
75 
90 
130 

___________ _________________ ______ 170__________ |
Phep noi suy tuyen tinh co the duo’c slf dung gifra 2 diem gan nhat, khoang gian each khe 
ho khong khi nhd nhat doge tinh toan doge lam tron den moctang 0,1 mm cao hon tiep theo 
hoac gia trj den hang ben dooi tiep theo tuy theo gia tri nao thap hon.
Boi voi thiet bi do dinh so dung o do cao hon 2 000 m so voi mge nooc bien, cac gia tri trpng 
bang nay doge nhan voi he so nhan voi do cao mong muon theo Bang 16.

2.2.3.2.3. Tieu chuan tuan thu
Kiem tra so tuan thu theo tho nghiem cua Q.3 
Ngoai ra, voi cac bp phan ho ES3 tai dien ap cao hon 420 V dinh, so tuan thu doge 
kiim tra boi viec do khoang gian each hoac boi so tho nghiem coong do dien. 
Cac thanh phan va cum l£p rap phu tuan theo cac tieu chuan IEC toong ong cua 
chung khong phai kiem tra khi cac thanh phan va cum l^p rap phu do doge so dung 
trong san pham cuoi cung.
2.2.3.2.4. ThiSt bi diu cuoi de kdt n6i day tach vd
Viec so dung day tdeh vd de tao ket noi voi thiet bi dau cuoi lien quan cua nd doge so 
dyng:
- Bd’i ngodi binh thodng phai khong d§n den tiep xue voi ES2 hoac ESS; va
- Bd’i ngodi doge hodng din phai khong din den tiep xue voi ESS.

38
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Doi vdi tin hieu Sm thanh, xem Bang C.1 cho cSc cjia tri cua ES2 v£ ES3. C£c phan 
cua cac thiet bj dau noi tin hi?u audio du-oc cung cap vai mpt trong c£c bien ph£p an 
toan trong Bang C.1 khong diFQ’c kiem tra.
Kiem tra sy- tuan thu bang thu1 nghiem cua R.1.6 cho moi cho m& dau noi day cOng 
nhu- bat ky chd ma nao khdc trong pham vi 25 mm tinh tu* dau noi. Trong qua trinh 
kiem tra, khong c6 phan nao cua dau dd difp-c lap vao dau noi hay chd ma dir^c tiep 
xuc vdi ES2 ho^c ESS.
2.2.4. Vat lieu each dien va cac yeu c£u
2.2.4.1. Tong quan
2.2.4.1.1. Cach dien
Cach dien bao gom vat lieu each dien, khe ha, khoang gian edeh rd vd edeh dien ran 
va cung cap chirc nang bao ve du’Q’c chi dinh la edeh dien chinh, each dien phy, edeh 
dien kep hodc edeh dien tang cirang.
2.2.4.1.2. Dae tinh cua vat lieu each dien
Viec Iy-a chpn va ang dung vgt lieu each dien can phai tinh den cdc nhu cau ve dp ben 
dien, do ben ca khi, kich thadc, tan so cua dien dp lam viec va cac dgc tinh khde cua 
moi tru-dng Idm viec (nhiet do, dp suat, dp am vd mac nhiem dien) nha quy dinh tpi 
Dieu 5 va Phy luc Q.
Vat lieu edeh dien khong hut am dap’c quy dinh tpi 2.2.4.1.3.

2.2.4.1.3. Tuan thu tieu chuan
Viec tuan thu tieu chuan dapc kiem tra bdng edeh xem xdt va trong tradng h?p can 
thiet co the can phai danh gid du* lieu doi vdi vpt lieu.
Trong trud’ng hgp can thiet, neu da lieu khong khlng dinh vat lieu Id khong hut am, thi 
ban chat hut am cua vpt lieu daqrc xdc dinh bdng edeh cho bp ph|tn cau thdnh hoac 
cym lap rdp c6 sa dung vgt lipu edeh dien dap’c de epp chiu xa ly am nha tai 2.2.4.S.
Sau d6, edeh dipn edn phai dap'c tha nghiem dp ben dien lien quan nha tai 2.2.4.9.1 
trong khi vdn gia trong buong am hope trong phdng md a d6 cdc mau dap’c daa den 
nhiet dp quy dinh.
2.2.4.1.4. Nhiet do boat dong tdi da ddi vai cac he thong, cac bo phan, vat lieu
2.2.4.1.4.1. Cac yeu cau
Trong dieu kien hoat dong binh thaang, nhiet dp vgt lieu edeh dien khong dap-c vapt 
qua gi6i hpn nhiet dp cua EIS, bao gom vat lieu edeh dipn cua cdc bp phgn, hope gi6i 
hen nhiet dp toi da cua he thong each dien nha cho trong Bang 9.
Doi vdi nhiet dp toi da < 100 °C, khong yeu cau edng bo h$ thong edeh dipn, mot EIS 
khong dap’c cong bo dap’c coi nha Id Class 105 (A).
2.2.4.1.4.2. Phirong phap kiem tra
Nhiet dp vet lipu edeh dipn dap’c do theo A.1.5.
Thiet bi hodc cdc bp phen cua thiet bi dap’c hoet dpng dadi cdc dieu kipn boat dpng 
binh thaerng (xem A.2) nha sau:
- Cho hoet dpng lien tuc, cho den khi cdc dieu kipn treng thdi on dinh da?c thiet lep. 
vd
- Cho hoet dpng gidn dopn, cho den khi cdc di6u kipn treng thdi on dinh dap-c thiet lep, 
sa dyng cdc khoang thdi gian “BAT” vd “TAT” danh dinh, vd
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- Co danh dau nhiet do
Cach dien nhi/a nhiet deo khac
Cac bo phan, thanh phan

100 a 
115 a 
120 a 
140 a 
165 a 
180 a 
200 a 
225 a

Nhiet do toi da Tmax 
°C
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- Cho boat dong trong thd’i gian ng^n, trong thoi gian boat dong dugc quy dinh boi 
nha san xuat.
Cac thanh phan va cac bo phan khac co the du’p’c kiem tra doc Igp voi san pham cuoi 
cung dirge cung cap trong do cac dieu kien kiem tra £p dung cho san pham cuoi cung 
cung se dirge ap dung cho cac thanh phan hoac bo phan do.
Thiet bj dinh dung di lap trong nha hoac dat trong tu rack, hoac de ket hgp trong thief 
bi Ion horn, dirge kiem tra trong cac dieu ki$n there te hoac cac dieu kien mo phong 
dirge quy dinh trong hirong din qua trinh lap dat.
2.2.4.1.4.3. Tuan thu tieu chuan
Nhiet do cua vat lieu each dien hoac EIS khong dirge virgt qua gioi han trong Bang 9 
Boi vdi mot vat lieu each dien don, co the sir dung thong tin chi so nhi$t do tiromg doij 
dirge cong bo tir nha san xuat vat lieu neu nd phu hgp voi loai each di$n ap dung. 
Doi voi EIS, co the sir dung dir lieu lop nhi?t sin co cua EIS do nha san xuat dira ra 
neu phu hgp voi loai each dien ap dung. '
Doi voi cac phan loai nhiet cao horn Class 105 (A), EIS phai tuan theo IEC 60085.
__________ Bang 9 - Gi6,i han nhiet do cho vat lieu, bo phan va he thing_____ 

Bo phan

__________ 70________  
Nhiet do dirge danh dau 
tren day hoac loi quan, 
hogc phan cap do nha san 
xuat an dinh 
Xem2.2.4.1.10
Xem Phu luc G va 2.1.9 

Cac lo^i co lien quan den cac loai nhiet do cua vgt lieu each dien va EIS phu hgp 
voi IEC 60085. Cac ky hieu chir cai dirge chi dinh dirge ghi trong ngoac do,n. 
Doi vdi m6i vat lieu, phai tinh den dir lieu cua vat lieu do de xac dinh nhiet do toi 
da thich hgp.

a Neu nhiet do cua cuon day dirge xac dinh bang cap nhiet dien thi cac gi£ 
tri nay giam di 10 K, ngoai trir trirong hgp:

40

Ccich dien, bao gom each dien cuon day:
Vat lieu loai 105 (A) hoac EIS
Vat lieu loai 120 (E) hoac EIS
Vat ligu logi 130 (B) hoac EIS
Vat lieu loai 155 (F) hoac EIS___________________
Vat lieu loai 180 (H) hoac EIS______________ _
Vat lieu loai 200 (N) hoac EIS
Vat lieu loai 220 (R) hoac EIS___________________
Vat-lieu loai 250 hoac EIS

Cach dien cua day ben trong va ben ngoli, bao gom ca 
day cap nguon:
- Khong co danh dau nhiet do
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- mpt dgng co’, hoac
- mot cugn day dirtyc gan v^o cgp nhigt difen.

2.2.4.1.5. Mu>c do nhifem ban
2.2.4.1.5.1. Tong quan
Cac mu’C do nhifem ban khac nhau cua moi triFong boat dgng hofec moi trird’ng vi mo 
doi vdi cfec san pham de cap trong tai lifeu nay du’g’c du-a ra dirdi day:
Mire do nhifem ban 1: Khong cd nhiem ban ho<ic chi xay ra nhiem bSn kho, khong din 
difen. Su" nhifem ban khong c6 anh huong.
CHU THICK: Bfin trong thiet bi, c^c b$ ph$n c£u thdnh hoSc cym iSp rdp dirge ddng kin de ngfin byi hoi nerde 
Id cdc vi dv v& nhiSm b&n mire d$ 1.

Mu’C do nhifem ban 2: Chi xay ra nhifem ban khong din difen ngogi tn> tru’d’ng hg’p doi 
khi se cd hifen tirp’ng dan difen tgm thb’i do ngirng tg.
CHO THlCH: Mire d$ nhiSm b£n 2 third'ng irng vdi cdc thi£t bj thu$c phgm vi cua tdi li§u ndy.

Mire dp nhiem ban 3: Nhifem ban din difen hope nhifem ban khong din difen khfe nhirng 
co the tro* nen din difen do ngirng tu co the xay ra.
2.2.4.1.5.2. Kiem tra moi tru’d’ng va hg’p chit each dien mu’C do nhifem ban 1
Mfei miu can phai tuan theo trinh Up chu ky nhifet tai 2.2.4.1.5.3. Mau du’g’c de ngugi 
tdi nhifet do phdng, sau do phai xlp ly am nhu* tai 2.2.4.S.
Neu vifec kiem tra du’O’c tien hanh de xfec minh hop chat each difen tgo thfenh each difen 
rin theo yfeu ciu tai 2.2.4.4.3, thi quy dinh la ngay sau d6 thu-c hifen ther nghifem dp 
ben difen tgi 2.2.4.9.1.
Doi vdi bang mach in, tuan thu kiem tra trp’C quan be ngofei, khong du’g’c bdc tech vi 
nd se anh hu’dng den chieu dai depdng rd can thiet de dip Crng cfec yfeu cau cua nhiem 
bin mere dg 1.
Doi vdi cfec bang mach khfec ngoai bang mach in thi kiem tra si/phu hg’p bing cfech 
xem xfet difen tich mat cit ngang va khong du’g’c cd cfec khoang trong, khe ho hoac vet 
not cd the nhin thay derp-c trfen vfet lieu cfech difen.
2.2.4.1.5.3. Quy trinh kiem tra chu ky nhifet
Moi miu cua bg phfen hop thanh hoac cym lip tep phai dip ong.trinh ter ther nghifem 
derdi day.
Miu chiu 10 Ian trinh ti/ chu ky nhifet sau:

(Ti ± 2) °C;
(25 ± 2) °C;
(0 ± 2) °C;

(25 ± 2) °C.
Ti = T2 + Tma- Tamb + 10 K hope 85 °C, chgn gid tri cao hon. Tuy nhifen, khong epng 
thfem hang so 10 K neu nhifet dp du’g’c do bdi cfep nhifet difen nhung hope bang pherong 
phfep difen tro.
T2H nhifet dp cua cfec bp phfen depp-c do trong qufe trinh thu’ nghifem tpi 2.2.4.1.4

Y nghTa cua Tma va Tamb du’p’c neu trong A.2.6.1.
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Khong quy dinh khoang thdri gian cho sir chuyen tiep tCr nhiet dp nay sang nhiet do 
khac, nhung chuyen tiep dirge phep diin ra tCr tCr.
2.2.4.1.6. Cach dien trong may biin ap vai cac Rich thu’d’c khac nhau
Neu c£ch dien cua may bien ap co cac dien ap lam viec khac nhau doc theo chieu dai 
cua cuon day thi khe ha, chieu dai dirdng rd va khoang gian each xuyen qua each 
dien tirang irng dirge phep khac nhau. ;
Mpt vi du vi ciu true nhir vay la cuon day 30 kV, bao gom nhieu cuon day dirge noi 
noi tiep va dirge noi dat hoac noi vdi mot diem chung d mot dau.
2.2.4.1.7. Cach dien trong cac mach tao xung khd>i dong
Doi vdi cdc mach tao xung khdi dong virgt qua ES1 (vi du, de danh Ida phdng dien 
ddn) thi cac yeu cau ve Cach dien chinh, Cach dien phu va each dien tang cirdng 
dirge ap dung cho chieu dai dirdng rd va khoang gian each xuyen qua each dien.
CHU THICK 1: Doi vd’i di$n ap lam vi?c trong cac tru’d’ng hop tren xem 2.2,4,1.8.1
CHO THiCH 2: Niu xung khoi d$ng la dgng song AC, thi dp r$ng xung du-gc xSc dinh b£ng cSch noi cSc gte trj 
dinh cua deng s6ng AC d6.

Khe hd dirge xac dinh bling mot trong cac phirong phap sau:
- Xac dinh khe hd toi thieu phu hgp vdi 2.24.2, hoac
- Tien hanh mot trong cac thd nghiem do ben dien sau day, vdi cac dau noi cua mach 
xung khdi dong (vi du, mot bong den) dirge noi tdt vdi nhau:
+ Thd nghiem dirge dira ra trong 2.2.4.9.1; hoac

+ Dat 30 xung co bien do bang dien ap thd nghiem dirge yeu cau trong 2.2.4.9.1 do 
bo tgo xung ben ngoai tao ra. Do rang xung phai bang hoac Idn ho’n do rang cua xung 
khdi dong dirge tpo ben trong.
Kiem tra sg phu hgp b£ng each xem xet vd danh gia dd lieu dirge cung cap bdi nha 
san xuat hoac thd nghiem. Trong qua trinh thd nghigm, each dien khong dirge danh 
thung hoac phdng dipn be mat.
2.2.4.1.8. Xac dinh dien ap lam viec
2.2.4.1.8.1. Tong quan
De xac dinh dien ap lam viec, ap dung tat ca cac yeu cau
a. Cac bo phan din dien cham tdi dirge khong tiep dat phai dirge gia thiet la tiep dat;

b. Neu cuon day bien ap hoac phan khac khong noi vao mach thiet lap dien the cua 
nd so vdi dat, phai dirge coi la tiep dat d diem ma nhd do dat diro’c dien ap lam 
viec cao nhat;

c. Ngoai trir quy dinh trong 2.2.4.1.6, doi vdi each dien giCra hai cuon day cua may 
bien ap, dien ap cao nhat giira hai diem bat ky trong hai cuon day la dien ap lam 
viec, cd tinh den dien ap ma cac cuon day dau vao se dirge noi vao;

d. Ngogi trir quy dinh trong 2.2.4.1.6, doi vdi each dien giira cuon day may bien ap 
va bo phan khac, dien ap cao nhat giira diem bat ky tren cupn day va bo phan dd 
la dien ap lam viec;

e. Trong trird’ng hgp sir dung each dien kep, dien ap lam viec dat len edeh dign chinh 
dirge xac dinh bang each hinh dung ra mot sir ngdn mach tren each dien phu va 
ngirgc lai. Doi vdi edeh dien kep giira cac cugn day cua may bien dp, ngan mgeh
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phai duQ’c gia djnh la xay ra tgi diem ma nhd’ dd tao ra di$n ap lam vise cao nhat 
trong ccich di?n kia;
Khi diQD Sp lam vi$c du’Q’C xac dinh bang phep do thi dien ap dau vao cung cap 
cho thiet bj phai la dien dp danh dinh ho£c dien dp nam trong dai dien dp danh 
dinh tgo ra gid tri do cao nhat;
Dien dp lam viec giCra bat ky diem nao trong mgeh do dien ludi cung cap va:

bat ky bp phan nao du’Q’C noi dat;
bat ky diem nao trong mgeh du’Q’C each ly vdri dien lu-di;

Se du’Q’C gia dinh la Idn ho’n nh&ng dien dp sau:
- dien dp danh dinh ho?c dien dp tren cua dai dien dp danh dinh; va

dien dp do du’Q’C;
h Khi xac dinh dien dp lam viec cho mgeh ngodi ES1 hoac ES2, phai tfnh den dien 

dp lam vi^c thong thu’dng. Neu khong xdc dinh du’Q’C dien dp lam viec, thi dien dp 
lam viec phai duoc coi la gio’i han tren cua ES1 hoac ES2 (neu co). Cdc tin hieu 
thdxi gian ton tgi ngan (nhu* chuong dien thogi) se khong du’Q’C tinh den de xdc djnh 
dien dp lam viec;

i. D6i vdi mgeh tao xung khoi dpng (vi du, den phong dien.^ xem 5.4.1.7), dien dp 
lam viec la gid tri dinh cua cdc xung vdi bong ddn du’Q’C noi nhirng tru’de khi den 
ddnh lira. Tan so cua dien dp lam viec de xdc dinh khe ha nho nhat phai nho han 
30 kHz. Dien dp lam viec de xdc dinh khoang gian edeh rd nhd nhat la dien dp do 
du’Q’C sau khi bong ddn ddnh laa;

2.2.4.I.8.2. Dien ap lam viec RMS
Khi xdc dinh dien dp lam viec RMS, cdc dieu kien trong thdi gian ngan hgn (vi du, tin 
hieu chudng dien thogi cd nhjp dieu trong cdc mgeh ben ngodi) va qud trinh chuyen 
tiep khong Igp Igi (vi du, do nhiiu khi quyen) khong du’Q’C tinh den.
CHO THlCH: ChiSu dai ffu’&ng rd dvgc x£c djnh tu* dt$n dp Idm vi$c RMS.

2.2.4.1.9. Cac bd mat each dien
Be met each dien cd the cham tdi du’Q’C coi Id du’Q’C bao phu bai mpt Id kim logi nnong 
de xac dinh khe ha, chieu dai duang rd va khoang gian edeh xuyen qua edeh dien
(xem Hinh M.13).
2.2.4.1.10. Cac bo phan nhipa nhiet deo ma tren do cac
du’Q’C gin trirc tiep
2.2.4.1.10.1. Cac yeu cdu
Cdc bp phan bdng nhi/a nhiet deo ma tren do cdc phan blngjdm lo?i ddn dien du’Q’C 
gdn tru’e ti4p phai du kha nang chiu nhiet neu nhu’a mem cd the dan den hong bQ phan 
bao vq.
Kiem tra sir phu hop bling each xem x6t phep thir Vicat hoac du- lieu thu- nghipm 6p 
vien bi nhS san xuat vgt lieu. Neu du- li^u khong c6 san, kiem tra sir phu hp-p bang thu- 
nghipm Vicat t?i 2.2.4.1.10.2 hoac bang thu- nghipm 6p vien bi t?i 2.2.4.1.10.3.

2.2.4.1.10.2. Thip nghiem Vicat
Nhiet do do du’Q’C trong dieu kidn hogt dQng binh thu’d’ng, nhu quy dinh trong A.2, se 
phai nhd han nhiet dp hda mem Vicat it nhat 15K nhu quy dinh trong thu* nghiem Vicat 
B50 cua ISO 306.
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Nhiet do do du’crc trong cac dieu kien boat dong khong binh thipong tai A.3 phai nhd 
ho,n nhiet do boa mem Vicat.
Nhi$t do mem boa Vicat cua bo phan do phi kim loai trong mach dien diro’c cung cap 
ti> nguon dien lodi khong doo’c nhd hon 125° C.
2.2.4.1.10.3. ThiF nghiem ep vien bi
Ki6m tra sir phu hop bing each doa bo phan vao thCr nghiem ep vien bi theo IEC 
60695-10-2. Thif nghiem diro-c thoc hien trong tu gia nhiet d nhiet do (T - Tamb + Tma 
+ 15 ° C) ± 2 ° C (T, Tma va Tamb duoc giai thich tai A.2.6.1). Tuy nhien, phan nhira 
nhiet deo do cac bp phan trong mach diroc cung cap tu* dien lod’i dooc tho nghiem d 
nhiet do toi thieu la 125° C.

Sau th0 nghiem, kich thiroc d (dodng kinh cua vet lorn) khong dooc virol qua 2 mm.
Thu> nghiem khong dooc thoc hien neu ket qua kiem tra cac dac tinh vat ly cua vat 
lieu the hien rd rang rang vat lieu do se dap ong cac yeu cau cua thi> nghiem nay.
2.2.4.2. Khe ho
2.2.4.2.1. Cac yeu ciu chung
Khe hd’ phai cd kich thooc sao cho kha nang xay ra so co do:
- Qua dien ap toe thdi;
- Cac dien ap qua do dat vao thiet bi;

- Cac dien ap dinh lap lai va cac yeu cau lien quan cua chung dooc tao ra trong thiet ■ 
bi doge giam.

Tat ca cac khe ho va dien ap tho nghiem doge yeu cau ap dung cho do cao den 2 000 
m. Doi vdi do cao Ion hon, he so nhan tai 2.2.4.2.S doge ap dung sau bat ky phep noi 
suy tuyen tinh nao, nhong trooc khi lam trdn va trotyc khi ap dung bat ky he so nhan 
ndo khac nho da neu trong Bang 10, Bang 11, Bang 14 va Bang 15.
CHO THlCH: Doi vdi khe hd kh6ng khi gida cSc tiep diem cua thiet bj ddng cat kh6a lien dpng, xem phy lyc K. D6i 
vdi khe hd^khong khi gida cac tiep diem cua thiet bj dong cat each ly, xem phy lyc K. Doi vdi khe hd khong khi i 
gida cSc tiep diem cua c^c by phen, xem phy lyc G.

Tro khi doge nha san xuat quy dinh khac va doge cung cap cac giai phap de dam bao 
khe ho toi thieu trong tat ca Ccic che d6 boat dong binh thoong, cuon day thoai va cac 
bo phgn din dien lien ke cua loa doge coi la doge ket noi dan dien.

De xac dinh khe hd, gia tri cao nhat cua hai quy trinh sau se doge so dung:
- Quy trinh 1: xac dinh khe hd theo 2.2.4.2.2
- Quy trinh 2: xac dinh khe hd theo 2.2.2.2.3. Ngoai ra, co the xac dinh mdc do phu ‘ 
hgp cua khe hd bang each so dung tho nghiem do ben dien theo 2.2.2.2.4, trong 
trodng hgp do cac gia tri theo quy trinh 1 phai doge duy tri.
Doi vdi cap qua dien ap cap II, khe hd trong mach noi vdi nguon dien xoay chieu khong 
vogt qua 420 Vainh (300 V RMS) co the doge xac dinh theo Phu luc X nho mot giai 
phap thay the.
2.2.4.2.2. Quy trinh 1 dd xac dinh khe hd
De xac dinh dien ap so dung trong Bang 10 va Bang 11, di$n ap cao nhat trong cac 
gia tri dodi day doge so dung de ap dung:
- Gia tri dinh cua dien £p lam viec qua khe hd can xdt;
- Cac dien ap dinh lap lai (neu cd) qua khe hd can xet;
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330
400
500
600
800

1 000
1 200
1 500
2 000
2 500
3 000
4 000
5 000
6 000
8 000
10 000
12 000
15 000
20 000
25 000
30 000
40 000
50 000

0,01 
0,02 
0,04 
0,06 
0,13 
0,26

____ mm 
Mfre nhiim b£n

0,52 
J4 

1,52
2,54 
3,6 
4,8 
7,6 
11,0 
15,8 
20 
27 
33 
42 
59 
77 
95
131 
175

1 a1 a

0,26 
0,42— 
0,76

1,27
I. 8 
2,4 
3,8 
5,7 
7,9
II, 0 
15,2
19 
25 
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44 
55 
77 
100
45
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- Doi vd’i c£c mgeh noi v^i nguon di$n luai xoay chieu AC: gte tri tO’c thd’i,
difQ’c lay la 2 000 Vdinh neu dien ap di?n lirdi xoay chieu danh dinh khong vu’ert qua 
250 V va dirac lay la 2500 Vdinh neu di$n £p di$n lu’d’i xoay chieu danh dinh vuvt qua 
250 V nhung khong virgt quS 600 V.
Ngoai ra, qua dien Sp tire thai co th& dirpc x£c dinh theo 5.3.3.2.3 cua IEC 60664- 
1 2007 theo y muon cua nh£ san xuat, trong trird-ng hop d6, nha san xuat co the tham 
khao “each dien r£n” trong 2.2.3.3.2.3 cua IEC 60664-1:2007 dupe thay the bang ”khe 
ha". Han the naa, gte tri ngln han b&ng Un + 1 200 V dupe lay lam di?n £p si> dyng 
trong Bang 10.
CKO THlCH: Un la (Ti§n dp ddy-trung tlnh danh djnh ciia thdng cung c£p du’gc n6i dSt trung tinh.

- Gia tri khe ha cua Bang 10 doi v6i mgeh cd tan so ca ban den 30 kHz.
- Gi£ tri khe ha cua Bang 11 doi vd’i cdc mach co tan so ca ban cao han 30 kHz
- Gid tri khe ha cao nhat cua Bang 10 va Bang 11 doi vd’i cdc mach cd ca hai tan so 
thap han 30 kHz va cao han 30 kHz.

Bang 10 Khe hd> tdi thieu cho cac di?n ap cd tin sd len den 30 kHz

Di^n dp ddn va bdng

0,02
0,04
0,08
0,12
0,26
0,52

0,

Cach dien chinh va each 
di?n phy 
_________ mm _______  
Mijc dq nhiim bin
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________Bang 11 - Khe h(> toi thieu ddi vol dien ap co tin so tren 30 kHz

Dien ap din va bing dien ap 
dinh

120
175 
230

219
307
395

60 000
80 000

_________ 100 ODD______________________________
Dhep nqi suy tuyen Unh co the diro’c sl? dung giOa hai diem gin nhat, khe ho toi thieu duoc 
inh toan se du’Q’c lam trdn den gia tri diroc chi dinh cao hon tiep theo. Ddi vdi cac gia tri sau:
- Khong qu£ 0,5 mm, liromg gia tang quy djnh la 0,01 mm;

- Quci 0,5 mm, lu’png gia tang quy dinh la 0,1 mm.

a: Cac gia trj doi vol dp nhiim ban mi>c 1 co the dupe su dung neu mot miu phu hpp vdi 
cacthu nghiem tai 2.2.4.1.5.2.

Cach dien•
tang cu’d’ng

mm
0J4
0,44
1,2

3,36
5,64
9,6

16,08
26,4_______

Ph£p noi suy tuyen tinh co the dupe su dung giua hai diem gin nhat, khe ha toi thieu 
dupe tinh toan se dupe lim trdn den gia tri gia tang dupe chi djnh cao han tiep theo. 
Doi vai cac gia tri sau:

- Khong qui 0,5 mm, gia tri gia tang quy dinh la 0,01 mm;
- Qua 0,5 mm, gia tri gia tang quy dinh la 0,1 mm.
Doi vai dp nhiim ban muc 1: su dung he so hhan 0,8;
Doi vai do nhiim ban muc 3: su dung he so nhan 1,4;
2.2.4.2.3. Quy trinh 2 de xac dinh khe ha
2.2.4.2.3.1. Tong quan
Kich thuo-c cua khe ha chju dien ap qua do tu nguon dien ludi hoac mach ngoai dupe 
xac dinh tu dien ap chju thu dupe yeu cau cho khe hd do.
Moi khe hd can phai dupe xac djnh theo cac budc sau:
- Xac dinh dien ap qua do theo 2.2.4.2.3.2
- Xac dinh dien dp chju thu dupe yeu cau theo 2.2.4.2.3.3
- Xac djnh khe hd toi thieu theo 2.2.4.2.3.4
2.2.4.2.3.2. Xac dinh dien ap qua do
2.2.4.2.3.2.1. Tong quan
Dien ap qua do co the dupe xdc dinh dua tren nguon goc cua chung, hoac cd the 
dupe do theo 2.2.4.2.3.2.5.

Cach dien chinh va 
each dien phu mm 

0^7 
0,22 
0,6 
1,68 
2,82 
4,8 
8,04 
13,2

600
800

1 000
1 200
1 400
1 600
1 800
2 000

£_ ' XL *

dupe tinh toan se dupe Idm trdn den gia tri gia tang dupe chi djnh cao han tiep theo.
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I
330
500
800
1 500
2 500

IV 
1500 
2 500 
4 000 
6 000 
8 000

Dien ap qua do nguon luw
V (dinh) 

Cap qu5 dien ap
III _

800 _
1 500
2 500
4 000
6 000

II 
500 
800

1 500
2 500 
4 000

Dien ap lu’d’i 
xoay chieu 
ddn va bang 
V RMS
50__________
100 c________
150d________
300 e________
600f
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Neu cac dien ap qua dp khac nhau anh hipong den cung mpt khe ha, thi dien ap Ian 
nhat trong cac dien ap d6 du’Q’c su- dung. Cac gia tri khong diFpc cpng vd-i nhau.
Thiet bi ngoai trai daac noi vdi nguon dien lu’d’i phai phu hep vdi dien dp qua d$ nguon 
lu’d’i cao nhat du* kien tpi vj tri Idp d£t.
Cdc van de sau Ccin phai dupe xem xdt:
- Ddng dien rd dp kien cua nguon cung cap cho thiet bi ngoai trai cd the cao han 

so vdi thiet bj trong nhd, xem IEC 60364-4-43;
- Dien ap qud dp nguon dien lu’d’i cho thiet bj ngoai trdi cd the cao han so vdi thiet 

bi trong nha.
Cac bp phen ben trong thiet bi ngoai trdi Idm giarn dipo dp qud dp nguon dien lu’d’i 
hope dong dien rd dp kien phai tuan theo cac yeu cau cua hp tieu chuan IEC 61643.
CHO THlCH 1: c£p quS <Ji$n dp cua thi6t bj ngodi trdi thudng dipgc coi Id mOt trong nh&ng logi sau:

Neu dirac cap nguon qua he thong day dien Idp d£t thong thu’d’ng cua tda nhd, 
qud dien dp cap II;

Neu dupe cap nguon trpe tiep tu he thong phan phoi nguon dien ludi, qud dien 
dp cap 111;

Neu a hoac & gan diem bdt dau cua vipc Idp dpt dien, qud dien dp cap IV;
CHO THlCH 2:06 biet thdm thfing tin v& bao v$ khoi qud di$n dp. xem IEC 60364-5-53

Kiem tra sp phu hpp bdng edeh xem xet thiet bi, hudmg ddn Idp dat va neu can, bdng 
cdc thu nghiem thanh phan ap dung dupe quy dinh trong bp tieu chuan IEC 61643.

2.2.4.2.3.2.2. Xac dinh cac dien ap qua do nguon di$n lu’d’i xoay chieu
Doi vdi thiet bi dupe cap dien tu nguon ludi xoay chieu, gid tri di$n dp qud dp nguon 
ludi phu thupc vao cap qud dipn dp vd gid tri danh nghTa cua dien dp ludi, dupe neu 
trong bang 12 dudi day. Ndi chung, khe hd khong khi trong thiet bi dupe noi den nguon 
ludi xoay chieu phai dupe thiet ke doi vdi dien dp qud dp nguon ludi d qud dipn dp 
cap II.
Xem Phu luc G de biet them hudng ddn ve vipc xdc djnh cdc lopi qud dien dp.
Thiet bj khi dupe Idp dat cd kha ndng ch|u dien dp qud dp vupt qud cap qud dipn dp 
dupe thiet ke cua no, yeu cau can phai cung cap them bao ve didn dp qud dp ben 
ngoai thiet bi. Trong trudng hpp nay, hudng dan Idp dat edn phai neu ro sp can thiet 
cua bipn phdp bao ve ben ngoai nhu vgy.

Bang 12 -Di?n ap qua do ngudn dien ludi
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b. 1
cho ph6p.

O’ Nh$t Ban, gid trj cua di$n ap qua dp ngudn di$n lu-di cho di$n dp nguon AC danh djnh Id 100 V du-pc

d.

e.

f.

a. Doi vdi thief bj dupe thief ke dl ket n6i vdi ngudn dipn ba pha, noi khdng c6 day (rung tinh, dipn dp 
ngudn AC Id di$n dp du’&ng day. Trong tat ca cdc tru’dng hop khde, khi co day dan trung tinh, dd la di$n dp 
day-trung tinh.

Ddi vdi thidt bj dupe thief ke de ket ndi vdi ngudn didn ba pha 3 ddy, no’i khdng cd day ddn trung tinh, dipn dp 
ngudn AC Id di$n dp duong day. Trong tat ca cdc trirdng hgp khde, khi cd ddy ddn trung tinh, dd la dipn dp 
ddy-trung tinh.

Ddi vdi thidt bj dirge thidt ke de ket ndi vdi ngudn di$n ba pha 3 ddy, noi khdng cd day dan trung tinh, dipn dp 
ngudn AC la di$n dp dird’ng ddy. Trong tat ca cdc trudng hpp khde, khi cd ddy ddn trung tinh, do la dipn dp day 
ndng- ddy trung tinh.

Di$n dp qud dp cua ngudn di$n lirdi ludn Id mdt trong cdc gid trj trong bang. Phep ndi suy khdng dirge

c. CT Nh$t Ban, gid tq cua didn dp qud dp ngudn didn lu’d'i cho di$n dp nguon AC danh djnh Id 100 V dirge
xdc djnh tir cdc ept dp dpng cho dipn dp ngudn AC danh djnh Id 150 V.

Bao gdm ca 120/208 V and 120/240 V.

Bao gdm ca 230/400 V and 277/480 V.

Bao gdm ca 400/690 V.________________________________ _ ______________________ ______

2.2.4.2.3.2.3. Xac dinh dien ap qua do nguon dien lu’d’i mot chieu DC
Neu he thong phan phoi dien mot chieu dirge noi dat nSm hoan toan trong mot tda~ 
nha, thi dien ap qua dp dirge chon nhir sau:
- Neu he thong phan phoi ngudn DC dirge noi dat tai mot diem, dien ap qua do dirge 
coi la 500 Vdinh; hoac

- Neu he thong phan phoi dien mot chieu dirge noi dat tai ngudn va thiet bi thi dien ap 
qua do dirge lay la 350 Vdinh; hoac
CHO THlCH: Ndi vdi dat bao v$ cd the d phia ngudn cua hp thdng phan phdi dipn DC hope tgi vj tri dpt thiet bj, 
hope ca hai (xem Khuyen nghj ITU-T K.27) ’ j
- Neu cap lien ket voi he thdng phan phdi dien mot chieu ngdn horn 4 m hoac dirge lap | 
dat hoan toan trong dng kirn loai lien tuc, thi dien ap qu£ dp dirge lay la 150 Vdinh.
Neu he thdng phan phdi dien mot chieu khdng dirge ndi dat hoac khdng nam trong 
cung mdt toa nha, thi dien ap qua dp ddi vd-i dat phai dirge coi la bdng dien ap qua dd 
ngudn dien lirai trong cac ngudn lirdi ma tir dd ngudn dien mdt chieu dirge tao ra.
Neu he thdng phan phdi dien mdt chieu khdng nam trong cung mdt tba nha va dirge 
xay dung blng cac ky thuat Idp dat va bao ve tiro-ng tir nhir cac ky thuat cua mach 
ben ngoai, thi dien ap qua dd phai dirge xdc dinh bdng each sir dung phan loai phu 
hgp nhir tai 2.2.4.2.3.2.4.
Neu thiet bi dirge cap ngudn tir pin chuyen dung, khdng cho phep sac tir ngudn dien 
ludi trong khi khdng can thao pin ra khdi thiet bi, thi dien ap qua dd se dirge bo qua.
Khi xac dinh dien ap qua dd cua ngudn DC, phai tinh den each Idp dat vd ngudn gdc 
cua ngudn DC. Neu khdng biet nhirng dieu nay, thi dien ap qua dd ngudn lirdi tren 
ngudn dien mpt chieu ddi vdi thiet bj ngoai trexi phai dirge lay la 1,5 kV.
Neu he thdng phan phdi ngudn DC khdng nam trong cung mdt tda nha, thi nha san 
xuat phai edng bo dien ap qua dd ngudn lirdi tren ngudn dien DC trong hirdng dan Idp 
dat.
2.2.4.2.3.2.4. Xac dinh dien ap qua dp mach ngoai
Gia tri thfch hgp cua dien ap qua dp cd the xuat hien tren mach ngoai se diroc xac 
dinh bang each sir dung Bang 13. Khi cd nhieu vi tri hoac dieu kien thich hgp, thi dien 
ap qua dd cao nhat dirge sir dung. Mdt tin hieu chudng hoac tin hieu gian doan khde
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Cap dong true 
trong mang phan 
phoi cap

Cap dong true 
trong m?ng phan 
phoi cap

Tda nha hogc cau true 
c6 the c6 hoac khong 
co lien ket ding the

Dien ap qua dp nguon dien 
lu’d’i hope dien ap qua dp 
mgeh ngoai cua mpch du’p’c 
de cap la mpch du’p’c din 
xuat theo gia tri nao cao han

1 500 V 10/700 ps Chi vi sai 
neu mpt day din du’p’c 
noi dat trong thiet bi

4 000 V 10/700 ps 
Diy din trung tarn so vai 
tam chan

5 000 V 10/700 ps 
Day dan trung tam so vd’i 
tim chin

I 
j 
i

Meeh ben ngoai khong 
du’p’c noi dat a ca hai 
dau, nhung co mpt 
tham chieu noi dat (vi 
du: tir ket noi den 
nguon dien)._________
Thiet bi khong phai la 
bp Ipp dong true du’p’c 
cap nguon. Tam chin 
cap du’p’c noi dat tpi 
thiet bj.
Bp lip dong true du’p’c 
cap nguon (cap dong 
true len den 4,4 mm). 
Tam chin cap du’p’c 
noi dat tgi thiet bi.
Thiet bi khong phai la 
bp lip dong true du’p’c 
cap nguon. Tam chin 
cip khong du’p’c noi 
dat tpi thiet bj. Tam 
chin cap du’p’c noi dat 
a loi vao tda nha.____
Cap ket noi vd’i ang ten 
ngodi trdi■

Loai cap

Day din ghdp 
cipa
du’p’c che chin 
hoic khong du’p’c 
che chin

cap dong true 
trong mang phan 
phoi cap

Bat ky day din 
nio khic

4 000 V 10/700 ps 
Day dan trung tam so vd’i 
tam chin
1 500 V 1,2/50 ps tu* tam 
chin td’i dat
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se khong dirac dua vao tinh todn neu dien ap cua tin hieu ndy nhd han dien dp qua 
dp.
Neu dien ap qua dp nhd han dien dp dinh cua tin hieu thdi gian ton tai ngin (ching 
han nhu5 tin hieu chudng dien thopi), thi dien dp dinh cua tin hieu thdi gian ton tgi ngin 
se du’p’c sd dung lam dien dp qud dp.
Neu dien dp qud dp mgeh ngoai da biet la cao han so vdi chi din trong Bang 13 thi 
phai sd dung gid tri da biet d6.
CHU THlCH 1: Uc <53 efing b6 gidi hgn qua di$n dp cua mlnh trong AS/ACIF G624: 2005
OHO THlCH 2: Gia thi6t ring c£c ph6p do thfch hgp da du’QC thyc hi|n dl giam khl nang di|n ap qua d$ xult hi|n 
a thiet bj vircrt qua gia trj quy dinh trong Bang 13. Vi$c lip d|t ml di|n ap qua d$ xult hi|n if thilt bj dy kiln se 
vuvt qua cac gia tri quy dinh trong Bang 13, c6 thi dn cac bi|n phap bl sung nhu- tri^t tiSu xung di|n ap.

Bang 13 - Dien ap qua do mach ngoai 

Cac diiu kien bo 
sung 

. Khong qud dpb
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Day d§n gh6p 
cap3

Cap dong true 
trong tda nhab

Khong qu£ ddb
cip ket noi voi ang ten 
ngoai trai
Ket noi cua cap den tu* 
ben ngoai tda nha 
du’O’c thy’c hien thong 
qua mot diem trung 
chuyen. T^m chan cua 
cap dong tryc tCr ben 
ngoai tda nha va tarn 
chan cap dong true cua 
cap ben trong tda nha 
dirge ket noi vol nhau 
va dirge ket noi vai dal

Noi chung, doi vd’i cac mach ben ngoai dirge Idp dat hoan toan trong cung mot cau 
true tda nha, qua do khong dirge tinh den. Tuy nhien, mot day din dirge coi la tach 
rd’i tda nha neu nd ket thuc tren thiet bj dirge noi dat vd’i mot mangJiep dia khac. 
Cac tac dong cua dien dp trang thai on dinh khong mong muon dirge tao ra tir ben 
ngoai thiet bi (vi du, chenh lech dien the dat va dien ap gay ra tren mang vien thong 
cua he thong tau dien) dirge kiem soat bang thgc tidn lip dat. Nhirng thirc tien nhir 
vgy phu thuoc vao ting dung va khong dirge giai quyet vd’i quy chuan nay. 
De cap dirge che chan cd the anh hird’ng den viec giam qua do, tarn chan phai lien 
tuc, dirge noi dat d* ca hai dau va cd trd khang truyen toi da la 20 Q/km (doi vd’i f 
nhd ho’n 1 MHz).
CHOTHICH 1: CSc thi6t bjgia dung nhirfimthanh, video v^c^c san ph£m <Ja phiFong tien dirge xSc dinh bang 
s6 thu1 ty 6, 7 v£ 8.

Mgt day dan ghdp cap bao gom mot cap day xoan.
b: Cac cap nay khong chiu bat ky qua do nao nhirng chung cd the bi anh hird’ng bdi 
dien ap phdng tTnh dien 10 kV (tir tu dien 1 nF). Anh hird’ng cua dien ap phdng tTnh 
dien nhir vay khong dirge tinh den khi xac dinh khe hd1. Kiem tra sir phu hgp blng 
thfr nghiem cua E.10.4.

2.2.4 2.3.2.5. Xac dinh cac mire dien ap qua dp bang do kiem
Dien ap qua do qua khe hd1 dirge do bang quy trinh dird’i day.
Trong qua trinh do, thiet bi khong dirge ket noi vd’i ngudn dien hoac vdi bat ky mach 
ben ngoai nao. ChT nglt ket noi bo triet dot bien ben trong thiet bi trong cac mach dien 
dirge ket noi vd’i ngudn dien lird-i. Neu thiet bi dirge thiet ke de sir dung vd’i ngudn didn 
rieng, thi ngudn dien rieng do se dirge ket noi vd’i thiet bi trong qua trinh do.

De do dien ap qua do qua khe hd’, may phat thir nghiem xung thich hgp d Phu luc C 
dirge sir dung de tao xung. itnhat ba xung ta[mdi egetinh, vd’i khoang gian each giira 
cdc xung it nhat Id 1 s, dirge dat vao giira moi diem lien quan.
a. Dien ap qua do tir ngudn lird’i xoay chieu AC
Mach tao thir nghiem xung 2 d Bang B.1 dirge sir dung de tao ra xung 1,2/50 ps cd 
dien ap bdng dien ap qua do cua ngudn dien xoay chieu giira cac diem sau:
- Pha-pha;
- Tat ca cac day pha ndi vdi nhau va trung tinh;



QCVN 132:2022/BTTTT

C£ch di?n Ung cu’d’ng

3232

1,50,40,80,2

1
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Di?n ap chju th if dirge yeu 
ciu

I

Vdinh ho$c DC
D&n va bang

330
400 
500 
600

mm
Mire dp nhiim bin 

v“

0,02
0,04

- 0,08
0,12

- Tat ca cac day pha noi vdi nhau va dat bao vp;
- Trung tlnh va dat bao vp. .
b. Bien £p qua dp tCrng nguon lu’b’i mdt chieu DC
Mpch tao thu* nghiem xung 2 & Bang B.1 dirge sir dung de tao ra^xung 1,2 / 50 ps co 
dien ap bang dien ap qua dp cua nguon dipn mot chieu, tpi cac diem sau:

- Cac diem noi ege nguon am va diromg;
- Tat ca cdc diem noi nguon dau noi cung nhau va dit bao vp;

c. Dien ap qua dp tu* mgeh ngodi
Mdy phat thu- nghipm thich hgp a Phy lye C dirge sir dung de tao ra xung phu hgp, 
dirge mo ta trong Bang 13 vd dirge d^t giira mdi diem noi mach ben ngodi dirdi day 
cua mpt kieu giao dien dan:
- Tirng epp dau noi (vi du, A va B hope dau va vdng) trong mpt giao dien;
- Tat ca cdc dau noi cua mpt kieu giao dien dan noi vdi nhau va dat;
Mpt thiet bi do dien dp dirge ket noi qua khe hd dirge de cap.
Trirdng hgp c6 mpt so mach giong het nhau, chi mpt mach dirge thir nghiem.

2.2.4.2.3.3. Xac dinh dien ap chiu thd dirge yeu cau
Dien ap chiu thd dirge yeu cau blng dien dp qua dp dirge xac djnh trong 2.2.4.2.3.2, 
trir cac trirdng hgp sau:
- Neu mpt mgeh edeh ly vdi nguon dipn dirge noi vdi dau noi dat bao^vp chinh thong 
qua mpt day noi bao ve. thi dipn dp chiu thd dirge yeu cau cd the thap han mdt cap 
qua dipn dp hope thap han mpt dipn dp ngudn AC trong Bang 12. O6i vdi nguon dien 
xoay chieu len den va bao gom 50 V RMS, khong cd dieu chinh ndo dirge thgc hign.
- Trong mach dipn dirge edeh ly vdi nguon dipn dirge cung cap bdi nguon mpt chieu 
cd Ipc dipn dung va dirge noi dat bao vp, dipn dp chiu thd dirge yeu cau phai dirge 
gia dinh blng gid tri dinh cua dipn dp mpt chieu cua nguon dipn hoac gid tri dinh cua 
dipn dp lam viec cua mach edeh ly vdi nguon dipn, chpn gid tri ndo cao hon.
- Neu thiet bi dirge cap nguon tir pin chuydn dung, khong cho phdp sgc tir nguon dipn 
Itrdi trong khi khong can.thdo pin raJchoi-thiet bi thi dien dp qua dp bdng 0 va dipn dp 
chiu thd yeu cau bdng gid tri dinh cua dipn dp lam viec.
2.2.4.2.3.4. Xac dinh khe hd bdng each sd dung dien ap chiu thd dirge yeu cdu
M6i khe hd phai tuan theo cdc gid tri thich hgp tai Bang 14.

Bang 14 - Xac dinh khe hd nhd nhat bang each sd dung dipn ap chiu 
thd dirge yeu cdu

Cdch di$n chinh va edeh 
dipn phu 
________ mm________  
Mijc dp nhidm bdn 

1 3 
0,01 
0,02 
0,04 . 
0,06
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Bien ap thu5 nghiem do bin dien ddi 
vai khe ha vai Cach dien chinh

Bien ap chiu thu5 dirge yeu cau den va 
bing 
kV dinh

800
1 000
1 200
1 500
2 000
2 500
3 000
4 000
5 000
6 000
8 000
10 000
12 000
15 000
20 000
25 000
30 000
40 000
50 000
60 000
80 000

__________100 000_________ ______________________
-Rhep npi suy tuyen tinh co thi dugc si> dung giira hai diem gan nhat, khe ha toi thieu 

du’Q’c tinh toan se dirge lam tron din gia tri dirge chi djnh cao han tiip theo. Doi vdi cac 
gia trj sau:

- Khong qua 0,5 mm, lirgng gia tang quy dinh la 0,01 mm;

- Qua 0,5 mm, lirgng gia tang quy djnh la 0,1 mm.

a Cac gia tri doi vdi dg nhiem ban mire 1 co the dirge sir dung neu mgt mau phu hgp vdi
cac thfr nghiem tai 2.2.4.1.5.2._____

2.2.4.2.4. Xac dinh do thich hgp cua khe ha bang each sir dung thu1 nghiem do 
bin dien
Khe ho phai chiu dirge thu- nghiem do ben dien. Thir nghiem co the dirge tien hanh 
bang each sir dung dien ap xung hoac dien ap xoay chieu hoac dien ap mot chieu. 
Dien ap chiu thir dirge yeu cau dirge xac dinh nhir trong 2.2.4.2.3.
Thir nghiem dien ap chiu xung dirge there hien vdi dien ap co dang song thrch hgp 
(xem Phu luc C) va vdi cac gia tri quy djnh trong Bang 15. M6i ege tinh cd nam xung 
dirge dat vdi khoang thdi gian gitra cac xung it nhat la 1 s.
Thd nghiem dien ap xoay chieu dirge thgc hien bang each sir dung dien ap hinh sin i 
cd gia tri dinh nhir quy dinh trong Bang 15 va dirge thgc hien trong 5 s.
Thir nghiem dien ap mot chieu dirge thgc hien b^ing each sir dung dien ap mot chieu 
quy dinh trong Bang 15 va dat vao mot ege trong 5 s va sau do trong 5 s d ege ngirgc.

Bang 15 - cac dien ap thd nghiem dp ben dien

0,2 
0,3 

0,5 
1,0

2,0 
3,0 
3,8 
5,5 
8,0 
8,0 
14 

_______19_ 
24 
31 
44 
60 
72 
98 
130 
162 
226 
290

0,10 
0,15 

0,25 
0,5

1,0 
1,5 
2,0 
3,0 
4,0 
5,5 
8,0 
11 
14 
18 
25 
33 
40 
60 
75 

_______ 90 
_______130 

170
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!
! Dp cao 

m
Ap suM khi 
quy&nthong 
thu’d’ng 

kPa

Hp s6 nhdn 
ddi vd’i khe 

hd»

80,0
70,0
62,0
54,0

1,00 
1,05 
1,10 
1,16

1,00
1,07
1,15
1,24

. 1,00
1,14
1,29
1,48

> 10 mm 
d6n <100

mm
1,00
1,10
1,20 
1,33

so nhan t6i thieu

0,33 
0,5 
0,8 
1.5
2,5 
4,0 
6,0 
8,0
12,0 
U3

I

2 000
3 000
4 000
5 OOP _____________________

Phep npi suy tuyen tinh cd the diF<yc su* dung gifra hai diem gan nhat, h$ 
da tlnh di/gc se dirtyc lam Iron len 0,01 t^i gte trj cao ho’n tiep theo.

2.24.2.6. Tuan thu tieu chuan
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hodc Cach dipn phu kV dinh 
(xung hogc AC hoSc DC) 

0,36
_______  0,54 __________ 

0,93 
1,75

_______________2,92_______________  
4,92 
7,39 
9,85 
14,77

 1,23 x L/a____________  

C6 the su* dung phep npi suy tuyen tinh giCra hai diem gan nhat, di$n ap thu’ nghiem 
toi thieu dirge tinh toan dirge lam tron den mire tang 0,01 kV gi£ tri cao hon tiep 
theo. xi
Doi vCn c£ch di$n t3ng cirang, dien dp thir nghiem doi vb’i do ben dien la 160% gia 
tri doi vo-i each dien chinh, sau do dien Sp thu* nghiem dirge tinh to£n nay dirge lam 
tron den mire tang 0,01 kV gi& tri cao ho’n tiep theo.
Neu EUT khong dgt dirge thu* nghiem AC hoac DC thi phai sir dung thu- nghiem 
xung.
Neu thu1 nghiem diroc tien hanh & dp cao tir 200 m tra len so vo-i mge nirdc bien, 
co the sir dung Bang D.5 cua IEC 60664-1: 2007, trong trirang hgp nay, ph6p npi 
suy tuyen tinh giira c£c do cao tir 200 m den 500 m va giira cac dp cao tiro-ng irng. 
Co the sir dung dien ap thu* nghiem xung trong Bang D.5 cua IEC 60664-1: 2007.

a Uchju th&du^c y6u c^u b^t kycao hon 12,0 kV.

2.2.4.2.S. Hp sd nhan ddi vdi do cao ho’n 2 000 m so vai mge nirac bien
Doi vdi thiet bi dg kien va dirge thiet ke de sir dung d do cao ho’n 2 000 m so vdi mge 
nirdc bien, khe hd toi thieu trong Bang 10, Bang 11 va Bang 14 va dien dp thd nghiem 
dp ben dien trong Bang 15 dirge nhan vdi he so nhan cho dp cao mong muon theo 
Bang 16.
CHO THlCH 1: CSc do cao cao han c6 th6 dove m6 phong trong bu6ng chSn khfing.

Bang 16 - He sd nhan cho khe hd va dien ap thu* nghiem

Hp s6 nhan d6i vdi dipn ap thfr nghi?m 
dp bin dipn 
> 1 mm d£n

< 10 mm
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Kiem tra sif phu hap bang phep do va th a nghi^m co tfnh den cac dieu lien quan tai 
Phy luc O va Phu luc Q.
Cac dieu kien sau du’p’c ap dung:

- Cac bo phan co the chuyen dpng diFoe dat a ta the, vi tri bat lai nhat cua chiing.
- Cac khe ha ta vd boc b^ng vgt lieu each dien qua khe hoac Io hd d vd boc dirac do 
theo Hinh M.13, diem X;
- Trong cac thd nghiem ch|u lac, vd bpc kim loai khdng daac tiep xue vdi cac bo phan 
day din tran cua:

+ Cac mach ES2, tra khi san pham ndm trong khu vac truy cap han che, hoac
+ Cac mach ES3;
- Sau cac thd nghiem cua Phu luc Q:
+ Do cac klch thadc cho khe hd.
+ Phai ap dung thd nghiem do ben dien lien quan.
+ Doi vdi thd nghiem va dap klnh cua Q.9, sy* co ketthuc, vet lorn nhd khdng lam giam 
khe hd dadi gia tri quy dinh, vet not be mat va nhdng thd taang ta daac bd qua. Neu 
vet not xuyen qua xuat hien, khe hd khdng dagc giam. Doi vdi cac vet not khdng the 
nhin thay b^ng m£t thadng, phai tien hanh thd nghiem dp ben dien;

- Cac thanh phan va bp phan, trd cac bp phan dong vai trd la vd boc, phai chiu thd 
nghiem nha tai Q.2. Sau khi tac dung lac, khe hd khdng dap’c giam xuong dadi gia tri 
yeu cau.
Ddi vdi cac mach dap’c noi vdi he thong phan phoi cap dong true hoac ang ten ngoai 
trdi, kiem tra sa phu hp’p bang cac thd nghiem cua 2.2.5.8.
2.2.4.3. Chidu dai dipang rd
2.2.4.3.1. Tong quan ;

Chieu dai dadng rd phai cd klch thadc sao cho, vdi mot dien ap lam viec RMS, dp 
nhidm bln va nhdm vat lieu cho trade, khdng xay ra phdng dien be mat hoac phdng 
dien danh thung.

Chieu dai dadng rd doi vdi each dien chlnh va Cach dien phu vdi tan so den 30 kHz 
phai tuan theo Bang 17. Chieu dai dadng rd doi vdi each dien chlnh va Cach dien phu 
vdi tan so Idn han 30 kHz va den 400 kHz phai tuan theo Bang 18.
Cac yeu cau ve chieu dai dadng rd doi vdi tin so len den 400 kHz cd the dap’c sa 
dung cho tin so tren 400 kHz cho den khi cd them dd lieu.
CHO THlCH: Chieu dai du’d'ng rd vdi cdc tan so cao han 400 kHz dang du’Q’c xem xet.

Chieu daj dadng rd gida be mat each dien ben ngoai (xem 5.4.3.2) cua dau noi (bao 
gom ca Id hd trong vd boc) va cac bp phan din dien dap’c noi vdi ES2 ben trong dau 
noi (hope trong vd boc) phai phu hgp vdi cac yeu cau doi vdi each dien chlnh.
Chieu da|dadng rd gida be mat each dien ben ngoai (xem 2.2.4.3.2) cua dau noi (bao 
gom ca Id hd trong vd boc) va cac bp phan dan dien daac noi vdi ES3 ben trong dau 
ndi (hoac trong vd boc) phai phu hgp vdi cac yeu cau doi vdi each dien tang cadng.
Ngoai le, chieu dai dadng rd cd the tuan theo cac yeu cau doi vdi each dien chlnh neu 
dau noi la:
- Dagc co dinh vao thiet bi;



QCVN 132:2022/BTTTT

k.

175^ CTI <400

55
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- N3m ben trong vd bpc dipn ben ngoai cua thiet bi;
- Chi c6 the cham t6*i diFp-c sau khi thao bd mOt phy kipn phu, cai md:
+ Dirge yeu cau d dung vi tri trong dieu kipn hopt dong binh thirong;
+ Birge cung cap mgt bipn phap bao vg de thay th6 phy kiph phy da thdo rdi.
Doi vdi tat ca cac chieu dai dirdng rd khde trong cdc dau ndi. ke ca cac dau noi khdng 
dirge co dinh vao thiet bi, ap dyng cac gia tri nhd nhat dirge xdc djnh theo 2.2.4.3.
Chieu dai dirdng rd toi thieu neu tren doi vdi cdc dau noi khdng dp dyng cho cac dau 
noi dirge list ke trong 0.4.
Neu chieu dai dirdng rd toi thieu l£y tir Bang 17 hope Bang 18 nhd ho,n khe hd toi 
thieu, thi khe hd toi thieu phai dirge dp dung Idm chieu dai dirdng rd toi thieu.
Doi vdi thuy tinh, mica, gom trdng men hoac cdc vat lipu vd co- tiro-ng tg, neu khoang 
gian each rd nhd nhat Idn hon khe hd toi thieu dp dyng, thi gia tri cua khe hd toi thieu 
cd the dirge dp dung lam khoang gian edeh rd toi thieu.
Doi vdi each dign tang cirdng, cdc gid tri doi vdi chieu dai dirdng rd g&p hai Ian gid tri 
doi vdi each dign chinh trong Bang 17 hope Bang 18.

2.2.4.3.2. Phu’O’ng phap thd nghigm
Cac dieu kign dirdi ddy dirge dp dyng:
- Cdc bg phan cd the chuyen d$ng dirge dat d vj tri bat Igi nhat cua chung;
- Doi vdi thiet bi ket hgp day cap nguon logi thong thirdng khdng the thao rdi, cdc phdp 
do chieu dai dirdng rd dirge thgc hign vdi rugt dan cung cap ed dign tich mdt cat 
ngang Idn nhat quy djnh trong D.7 vd thgc hign khdng cd rugt ddn.
- Khi do chieu ddi dirdng rd tir be m$t ngodi cd the cham tdi dirge cua vo bpc bdng 
vat lieu each dign qua mpt khe ho^c Io d vd bpc hope qua mpt Io d dau noi cham tdi 
dirge thi be mpt ngoai cham tdi dirge cua vd bpc phai dirge xem la dan dign nhir the 
nd da’ dirge phu bang la kirn lopi trong qud trinh thd nghigm cua V.1.2, dpt vdi Igc 
khdng ddng ke (xem Hlnh M.13, diem X);
- Cdc kich thirdc doi vdi chieu dai dirdng rd cd chdc nang nhir edeh dign chinh, edeh 
dign phy vd edeh dign tang cipdng dirge do sau cdc thd nghigm cua Phy lye Q theo 
4.4.3;
- Doi vdi thd nghigm va dpp kinh cua Q.9, sg co ket thuc, vet Idm nhd khdng lam giam 
chieu dai dirdng rd xuong dirdi cdc gid tri cy the, vet ndt be mat va nhdng thd tiromg 
tg dirge bd qua. Neu xuat hign v6t ndt xuyen qua, chieu ddi dirdng rd khdng dirge 
giam;
- Cdc thanh ph&n va bp phan, trd cac bp ph£n ddng vai trd la vd bpc, phai chiu thd 
nghigm nhir tpi Q.2. Sau khi tdc dung Igc, chieu dai dirdng rd khdng dirge giam xuong 
dirdi gid tri yeu cau.
2.2.4.3.3. Nhdm vat lieu va CTI
Cdc nhdm vpt ligu dga tren CTI va dirge phan lopi nhir sau:

Nhdm vpt lieu I

Nhdm vat lieu II

Nhdm vat lieu Illa
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100SCTK175

Mu>c do nhidm b^n

2 3

10

12,5 0,09 0,42 0,42 0,42 1,05 1,05 1,05

16 0,1 0,45 0,45 0,45 1,1 1,1 1,1

20 0,11 0,48 0,48 0,48 1,2 1,2 1,2

25 0,125 0,5 0,5 0,5 1,25 1,25 1,25

32 0,14 0,53 0,53 0,53 1,3 1,3 1,3

40 0,16 0,56 0,8 1.1 1,61,4 1,8

50 0,18 0,6 0,85 1,2 1,5 1,7 1,9

63 0,2 0,63 0,9 1,25 1,6 1,8 2,0

80 0,22 0,67 0,95 1,3 1.7 1.9 2,1

100 0,25 0,71 1,0 1,4 1,8 2,0 2.2

125 0,28 0,75 1,05 1,5 1,9 2,1 2,4

160 0,32 1,10,8 1,6 2,0 2,2 2,5

200 0,42 1.0 1,4 2,0 2,5 2,8 3.2

250 0,56 1,25 1,8 2,5 3,63.2 4,0

56

I
0,4

I 
1,0

II
1,0

1a

I, II, Illa, lllb
0,08

II
0,4

Nhdm vat lieu
Illa, lllb

0,4

Di$n dp Idm 
viec RMS 
din va blng 
V

Nhdm vat lieu lllb

Nhdm vat lieu dime kiem tra bing each ddnh gia di? lieu thif nghiem vat lieu theo IEC i 
60112 su7 dung 50 giot dung dich A. )
Neu chua biet nhdm vat lieu, phai coi chung la vat lieu nhdm lllb.
Neu CTI bang 175 hoac Id^n han la can thiet, ma dir lieu chaa cd sin, thi nhdm vat 
lieu cd the dime thiet lap qua thu7 nghiem doi vdi chi so chiu phdng dien be mat (PTI) 
dirge neu cy the trong IEC 60112. Vat lieu cd the nim trong mot nhdm neu PTI cua 
nd dirge thiet lap qua cac thu7 nghiem nay cd gia tri bang hoac Id’n horn gia tri thap cua 
CTI quy dinh cho nhdm dd.
2.2.4.3.4. Tuan thu tieu chuan
Kiem tra sg phu hgp bang phep do cd tinh den Phu luc O, Phu luc Q va Phu luc R

Bang 17 - Khoang gian each rd tdi thieu ddi vai each dien chinh, 
each dien phu tinh theo mm

Illa, lllb b 
1,0
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5,04,54.0,3.22.21,60,75320

6,35,65.04,02,82.01.0400

8,07,16,35.03.62.51,3500

109.08,06,34.53,21.8630
12,511108,05,64,02.4800

161412,5107,15,03.21 000
20181612,56,3 9,04,21 250
25222016118,05,61 600
3228252014107,52 000
403632251812,5102 500
50 .454032221612,53 200
635650402820164 000
807163503625205 000
1009080634532256 300
125110100805640328 000i
16014012510071504010 000I

12590635012 500
!

160110806316 000r

2001401008020 000

25018012510025 000

32022016012532 000

40028020016040 000

50036025020050 000

60045025063 000

57

§

I

I

I
I 320

_____
C6 the sif dung ph6p n$i suy tuy6n tlnh gt&a hai di6m gSn nh^t, chi&u ddi <3u*ng rd t6i thi£u (Ju-qrc Unh todn 
dinyc Idm trdn d6n 0,1 mm tdi gid trj cao han ti&p theo ho$c gid tri trong hdng ti6p theo bdn dirdi tuy theo gid tn 
ndothiphah.
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100 kHz<f<200 
kHz 
0,02 

0,043 
0,09 
0,13 
0,23 
0,38 
0,55 
0,8 
1,0 

1,15

200 kHz<f<400 
kHz 

0,025 
0,05 
0,1 

0,15 
0,25 
0,4 

0,68 
1,1 
1,9 
3

Bang 18 - Gia tri tdi thieu cua chidu dai du’dng rd (tinh theo mm) doi vdi tan s6 
cao hen 30 kHz va len ddn 400 kHz 
30 kHz<f<100 

kHz 
0,0167 
0,042 
0,083 
0,125 
0,183 
0,267 
0,358 
0,45 

0,525 
0,6

£)6i vdi each di§n tang cird’ng, viqc ISm trdn den 0,1 mm tdi gia trj cao hon tiep theo ho$c de nhSn doi gid tri 
trong hang ti6p theo dipgc thyc hi$n sau khi nhdn doi gid trj tinh todn cho edeh di$n chinh.

Di?n ap 
kV 
0,1 
0,2 
0,3 
0,4 
0,5 
0,6 
0,7 
0,8 
0,9 

________ 1______________________________________________________ 
Cdc gia tri cho khoang gian c£ch rd trong bang ap dung cho mifc do nhiem ban 1. Doi vdi 
mCrc dp nhiim ban 2, he so nhan 1,2 va cho mu’e dp nhiim ban 3, he s6 nhan 1,4 se dtroc 
apdung.
C6 the ap dung phep npi suy tuyen tinh, kdt qua dirpc lam trdn den chu’ so cd nghTa tiep 
theo.
Du* lieu dtra ra trong Bang 18 nay (tir Bang 2 cua lEC 60664-4: 2005) khdng tinh den anh 
hu’dng cua cac hipn tu-png phdng dien. Vi muc dich do, Bang 17 phai du-pc tinh den. Do 
do, neu cac gia trj trong Bang 18 nhd hon cac gia trj trong Bang 17 thi ap dung cac gid tri 
cua Bang 17.

2.2.4.4. Cach dien rdn

2.2.4.4.1. Cac yeu cau chung

Cac yeu cau cua dieu phu nay ap dung cho vat lieu each dien rdn, bao gom cac hpp 
chat va vat lieu gel dupe su dung lam vat lieu each dien.

Cach dien rdn se khdng bi danh thung:

- Do qua dien ap, bao gom ca qua do, vao thiet bj va dien ap dinh cd the dupe tao ra 
trong thiet bi;

- Do Id nhd trong lap each dien mdng;

Cac Idp phu trang men khdng dupe su dung cho each dien chinh, each dien phu hoac 
each dien tang cudng tru trudng hpp neu trong G.6.2.

Ngogi tru bang mach in, vat lipu each dien ran phai:

- Tuan thu cac khoang gian each toi thieu qua Id’p each dien phu hpp vdi 2.2.4.4.2; 
hoac

CSc gid trj cho mu’e dg nhi^m bin 1 c6 the dirge sij dung niu mgt mlu phu hpp vd'i cdc thu* 
nghi^m cua 2.2.4.1.5.2.

b Nh6m vat ligu lllb khong dirge khuyen nghj cho cac irng dung trong nhiim dien mu’e d$ 3 vdi di$n dp Idm 
viec RMS tren 630 V.
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- Bcip ting cSc yeu cau va viFQt qua c£c thu nghiem trong 2.2.4.4.3 den 2.2.4.4.7, neu 
cd.
Kinh du’Q’c sif dung lam vat lieu c£ch dien lin phai phu hop vd-i thCr nghiem va dap vo 
kinh nhir quy djnh trong Q.9. Slf co ket thuc, vet lorn nhd khong lam giam khe ho duoi 
gia tri quy dinh, vet not be mgt va nhong thi? toong tv* doge bo qua. Neu xuat hi£n vet 
not xuyen qua thl khe ho- va chi&u dai du’dng rd khong doge giam xuong dodi cdc gid 
tri quy dinh.
Doi vdi bang mgeh in, xem D.13. Doi vdi cdc dlu cuoi ang ten, xem 2.2.4.5. Doi vdi 
each dien rdn tren ddu ben trong, xem 2.2.4.6.
2.2.4.4.2. Khoang gian each t6i thieu xuyen qua lop each dien
Ngoai trd trodng hgp dp dung dieu phu khde cua Di4u 5, ode khoang gian edeh xuyen 
qua Idp edeh dien phai doge dinh kich thodc tuy theo dng dung cua each dien vd nho 
sau (xem Hinh M.15 va Hlnh M.16):
- Neu dien dp lam viec khong vogt qua gidi han dien dp ES2 thi khong cd ydu clu nao 
ve khoang gian edeh xuyen qua Idp edeh dien;
- Neu dien dp lam viec vogt qud gidi han dien dp ES2, can dp dung cdc quy tdc.sau:
+ Doi vdi each dien chlnh, khong quy dinh khoang gian edeh toi thieu xuyen qua Idp 
edeh dien;
+ Doi vdi each dien phu hoac edeh dien tang codng bao gom met Idp vet li^u, khoang 
gian edeh toi thieu xuyen qua Idp edeh dien phai Id 0,4 mm;
+ Doi vdi each dien phu hoec edeh dien tdng codng bao g6m nhieu Idp v£t lieu, khoang 
gian edeh toi thieu xuyen qua edeh dien phai phii hgp vdi 2.2.4.4.6.
2.2.4.4.3. Hgp chdt each dien tao thanh vat li^u each dien ran
Khong yeu cau khe hd ben trong hogc khoang gian edeh rd toi thieu neu:
- Hgp chat each dien doge l£p day trong vd bpc cua cdc bo phan hoac phu kipn, bao 
gom ca cdc linh kien bdn din (vi du bp ghdp quang hpc); va
- Bp phan ho£c phu kien ddp dng cdc khoang gian each toi thieu qua Idp edeh dien 
cua 2.2.4.4.2; va
- Mpt mdu don vogt qua ede thd nghiem cua 2.2.4.1.5.2
CHU THlCH: M0t s6 vf du v& cSch xij ly nhu v$y du’Q'c bi6t d6n v6i nhi&u cSch khSc nhau nhu1 bpc kin, ngfim t£m 

ch§n khbng.

Cau true gom cdc khdp n6i gdn ket cung se phai tuan thu theo 2.2.4.4.5.
Cdc yeu cau thay the doi vdi linh kien ban ddn doge neu trong 2.2.4.4.4.
Doi vdi bang mach in, xem D.13 va doi vdi cdc bp phpn quan ddy, xem 2.2.4.47
Kiem tra sg phu hgp bdng each chia nho mdu. Khong doge cd khoang trong nhin thay 
doge trong vat lieu each dien.
2.2.4.4.4. Cach dien ran trong cdc linh kipn ban din
Khong cd khe hd ben trong hodc khoang gian edeh rd toi thieu va khong cd khoang 
gian each xuyen qua edeh dien toi thieu doi vdi edeh dien phu hope edeh dien tang 
codng bao gom hgp chat edeh dien lap ddy vd bpc cua linh kien bdn dan (vi du: bp 
ghdp quang hpc) vdi dieu kien la thanh phdn dd:
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- Vuvt qua cac thu* nghiem dien hlnh va tieu chi kiem tra cua 2.2.4.7; va vugt qua cac 
thu* nghiem thong thuo-ng ve do ben dien trong qua trinh san xuat, si? dung thu1 nghiem 
thich hap trong 2.2.4.9.2; hoac
- Tuan theo D.12.
Cau true gom cac khap noi gan ket cung se phai tuan thu theo 2.2.4.4.5.
Ngoai ra, chat ban din co the dirac danh gia theo 2.2.4.4.3.
2.2.4.4.5. Hap chit each dien tao thanh cac khap ndi gin kit

Cac yeu cau quy dinh diroi day ap dung khi mot hap chat each dien tao thanh khap 
nli gin ket giaa hai bo phan khong dan dien hoac giira mot bo phan khong dan di$n 
khac vd’i chinh no. Cac yeu cau nay khong ap dung cho bo ghep quang hoc phu hap 
vai IEC 60747-5-5.
Tai vi tri dirang din giaa cac bo phan din dien duyc lap day bing hap chat each dien 
va hap chat each dien tao thanh mot khap noi gin ket giaa hai bo phan khong din 
dien hoac giira bo phan khong din dien vai chinh no (xem Hinh M.14, Hinh M.15 va 
Hinh M.16), mot trong cac dieu sau day a), b) hoac c) daac ap dung.
a. Khoang gian each doc theo dirang din giira hai bo phan din dien khong dirge nho 
han khe ha va khoang gian each rd toi thieu doi vdi nhilm dien mdc 2. Khong ap dung 
cac yeu cau ve khoang gian each xuyen qua each dien cua 2.2.4.4.2 doc theo khdp 
noi.

b. Khoang gian each doc theo dirdng din gida hai bo phan din dien khong dirge nho 
han khe ha va khoang gian each rd toi thieu doi vdi nhidm dien mdc 1. Ngoai ra, mot 
miu phai datthd nghiem cua 2.2.4.1.5.2. Cac yeu cau ve khoang gian each xuyen qua 
lap cich di$n trong 2.2.4.4.2 khong ap dung doc theo khdp noi.
c. Clc yeu cau ve khoang gian each xuyen qua lap each dien cua 2.2.4.4.2 ap dung 
gida cac bo phan din dien doc theo khdp noi. Ngoai ra, ba miu phai dat thd nghiem 
cua 2.2.4.7.
Doi vdi a) va b) d tren, neu vat lieu each dien cd bao gom cac nhdm vat lieu khac nhau, 
thi trirdng hgp xau nhat dirge sd dung. Neu nhdm vat lieu khong dirge biet den, thi 
Nhdm vat lieu lllb se dirge sd dung.

Doi vdi b) va c) d tren, cac thd nghiem cua 2.2.4.1.5.2 va 5.4.7 khong dirge ap dung 
cho cac lap ben trong cua bang mach in dirge che tao sd dung chat tarn trade neu 
nhi$t dp cua bang mach in dirge do trong qua trinh thd nghiem gia nhiet cua 2.2.4.1.4. 
khong virgt qua 90°C.
CHO THlCH Mpt so vi du v6 khd’p noi gan ket nhir sau:

- Hai b$ ph$n khong dan di$n du’p’c gan ket vdi nhau (vi du, hai lop cua bang mgeh da top, xem Hinh M.14) hogc 
cu$n day d§ tech cua nrtey bien Sp trong d6 ph&n giu-a du-gc giir ch^t b§ng chat ket dinh (xem Hinh M.16);

- Cach di£n quan xoan 6c tren day quan, du^c bit kin bang hp-p chat (tech dipn dinh, la m$t vi du cua PD1; ho$c

- Khdp noi giira bp ph$n khong dan dipn (vd) va chinh ban than hp’p ch6t each dipn trong bp gttep quang (xem

2.2.4.4.6. Vat lieu tlm mdng
2.2.4.4.6.1. Tong quan
Khong co yeu cau ve kich thirdc hoac cau tao doi vdi each dien bang vat lipu tarn 
mong dirge sd dung lam vat lieu each dipn chinh.
CHO THlCH: Dung cu de thi/c hipn thir nghiem dp ben di?n tren cac tarn mong cua v$t lipu c£ch dipn dtrp'c mo ta 
tren Hinh 19.
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C£ch di$n bang vat lieu tam mong cd the du-Qc su1 dung de each dien phy va each 
dien tang cuang, bat Ke khoang gian each xuyfcn qua v£t li^u each dien, vdi dieu kien 
la:
- Hai hoSc nhieu lap each dien dagc su’ dung; va
- each dien nlm ben trong vd thiet bi; va
- each dien khong bi xip ly hogc bdo mon trong qua trinh ngirdi binh thu’dng hoac 
ngirai du’Q’c hudng din thi/c hien bao du’&ng, sda chira; va
- Dap Crng cac yeu cau va thur nghiem cua 2.2.4.4.6.2 (doi vdi cac Id’p c6 the tach roi) 
hogc 5.4.4.6.3 (doi vdi cdc Idp khong thl tach rdi).
Hai hoac nhieu Idp khong bat bupc phai co dinh vdo cung mpt bp phen din dien. Hai 
hodc nhieu Idp c6 the la:
- Du’Q’c co djnh vao mpt trong cac bp ph^n din dien can tach rai; hoac

- Dagc chia se gi&a hai phan din dien; hoic
- Khong co dinh vao mpt trong hai phan din dien.
Doi vdi each dien bang td ba Idp vat lieu tam mong khong the tdeh rdi trd len:

- Khong yeu cau khoang gian edeh toi thieu qua Idp each dien; va
- Moi Idp each dien khong nhat thiet phai cung nipt loai vat lieu.
2.2.4.4.6.2. Vat lieu tim mong cd the tach rdi
Cac yeu cau bo sung ngoai yeu cau tai 2.2.4.4.6.1:
- each dien phu bao gom hai Idp vpt lieu, moi Idp phai virp-t qua thd nghiem dp ben 
dipn doi vdi edeh dien bo phu; hole
- Cdch dien phu bao gom ba Idp vpt lieu, bit ky su" ket hpp nao cua hai Idp deu phai 
vircyt qua thd nghiem dp ben dipn doi vdi cdch didn phu; hoac
- Cdch dipn tang cirdng bao gom hai Idp vgt lieu, mdi Idp phai vimt qua thd nghiem 
dp ben dien doi vdi cdch dipn tang cu’dng; hole
- Cdch dipn tang cu’dng bao gom ba Idp vgtjieu, bat k^ su* ket hpp nao cua hai Idp 
deu phai vapt qua thu* nghiem dp ben di$n doi vdi cdch dien tang cu’dng.
Neu sd dung nhieu hon ba Idp, cdc Idp cd the dirp-c chia thanh hai hope ba nhdm Idp. 
Moi nhdm Idp phai vinyl qua thd nghiem dp ben dipn doi vdi cdch dipn thich hpp.
Thd nghipm tren mot Idp hole nhdm Idp khdng dupe Ipp Igt trdn m$t Idp hope nhdm 
Idp giong hpt nhau.
Khong cd yeu cau doi vdi tat ca cdc Idp cdch dipn phai cd cung v£t lipu va dp day.

2.2.4.4.6.3. Vat lipu tdm mong khong the tach rdi
Doi vdi cdch dipn bdng vpt lieu tam mong khong tdeh rdi dupe, ngoai cdc yeu cau cua 
2.2.4.4.6.1, cdc quy trinh thu nghiem trong Bang 19 dupe dp dung. Khdng cd yeu cau 
tat ca cdc Idp cdch dipn phai cd cung vat lipu va dp day.
Kiem tra su phu hpp bdng cdch xem xdt va blng cdch ddnh gid du lipu dupe cung 
cap bdi nhd san xuat hoac theo cdc thu nghiem quy dinh trong Bang 19.

Bang 19 - Thu nghiem each dien bdng cac Idp each dipn khong tach rdi
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Ap dung guy trinh thu* nghiem tai 2.2.4.4.6.4

Kich thirdc tinh bang mm

L«

itnh

Hinh 15 - True
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i 
Z24©4

Chiti&A-DlnJi

Cach dien phu

> 02 Ifrp
Cach dien tang cu’d’ng 
02 lap 

>02 16-p

Mfii canh 
V& l&i: klm cMng gT

/ -Eflnh

NWnUrpMa c?nh

Ap dung guy trinh thtr nghiem tai 2.2.4.4.6.4__________

Ap dung guy trinh thif nghiem tai 2.2.4.4.6.4 va tgi 
2.2.4.4.6.5a____________________________________

CKO THlCH: Mycdich cua cScthu1 nghiem trong 2.2.4.4.6.5 la dam bao rang vgt li$u c6 du dO ben de chong 
lai hip hong khi in trong cSc Idp each dien ben trong. Do d6, c^c thu" nghiem khdng du’Q’c £p dung cho each 
dien trong hai lap. C£c thu1 nghiem trong 2.2.4.4.6.5 khdng du,Q,c 5p dung cho each dien phu.
0 Trong truang hgp c£ch dien khdng the tach rdi vdi cu$n ddy, thu1 nghiem khdng ap dung

2 2.4.4.6.4. Quy trinh thu* nghiem chuan d6i vai vat lieu tim mdng khdng tach rai
Doi vdi cac lop khdng tach rdi dirge, ap dung thir nghiem do ben dien theo 2.2.4.9.1 
cho tat ca cac Idp cung nhau. Dien ap thir nghiem la:
- 200% Utest neu sir dung hai lap; hoac
- 150% Utest neu sir dung baJdp trd len,

- Trong do Utest la dien ap thir nghiem quy dinh trong 2.2.4.9.1 doi voi each dien phu 
hoac each di$n tang orang thlch hap.
CHU THlCH: Tru* khi tat ca c£c Id’p cd cung vgt lieu va cd cung d$ ddy, cd kha nang dien ap thir nghiem se bi phan 
chia khdng dong deu gifta cac Icyp, gdy ra ddnh thung idp ma le ra se det n6u du’Q’c thi> nghiem rieng biet.

2.2.4.4.6.5. Thi> nghiem true quay
Cac yeu cau thir nghiem doi vdi each dien tang orang lam bang ba hoac nhieu tarn 
vat lieu each dien mdng khdng the tdeh rdu dirge quy dinh dirc^i day.
CHU THlCH: Thu1 nghiem ndy du’a tren IEC 61558-1 vd se cho ket qua tirong tv.

Sir dung ba mau thir, mdi mlu rieng le bao gom ba hoac nhieu lo’p vat lieu tarn mdng 
khdng the tach rcri tao thanh each dien tang cu’d’ng. Mot mau dirge co dinh vao true 
cua bd ga thir nghiem cho trong Hinh 15. Viec co dinh phai diroc thirc hien nhir trong 
Hinh 16.
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Kich thutfc theo mm

0

Dinh 1N1C.1N

/V^t U$uc6Ohdi0n
10*4 5' INtOJN

V150N«10N

3020

*V$t cdch

LA kin lo^i

I

LA 1dm loo* — 

V^t l£$u c6ch <£$n _ .

MS thing cddinh

30

TO

■■
s-. ie

I

■
XT IO 30 ° 

TO’

Hinh 18 - Vi tri cua la kim loai d?ttren vat li?u each dien

63

Vi tri cuoi ciing cua true quay dinyc quay 
230 ° ± 50 so vdi vj tri ban dau.

Hinh 16 - Vi tri ban dau cua true Hinh 17 - Vi tri cudi cung cua true
Mot lye keo hu’dng xuong du’Q’c ap dyng oho dau ty do cua miu, sir dung mpt thiet bi 
kep thich hyp. True du-oc quay:
- Ttr vi tri ban dau (Hinh 16) den vj tri cuoi cung (Hinh 17) va tra Igi;

- Lan thu* hai tu* vi tri ban dau den vi tri cuoi cung.
Neu mlu bj v& trong qu£ trinh quay tgi vj tri diroc co djnh vap tryc ho^c di/gc co dinh 
v£o thiet bi kyp, thi dieu nay khong dirge coi la thir nghipm khong dat. Neu mpt mau 
bi vo & bat ky vi tri nao kh£c, thi thu* nghi^m da khong dat.
Sau thu* nghipm tren, mpt tam la kim loai, day 0,035 mm ± 0,005 mm, d^i it nhAt 200 
mm, dirge dat dpc theo be mat cua mau, tree xuong moi ben cua tryc (xem Hinh 17). 
Be mat cua I5 tiep xue vdi miu phai din dign, khong bi oxy h6a hoac each dipn kh£c. 
La dirge dat sao oho cac mdp cua nd edeh mdp cua miu khong nhd hon 18 mm (xem 
Hinh 18). Sau dd, la kim loai dirge siet chat a moi dau bdng hai vat nang bdng nhau, 
sir dung cdc thiet bi kgp thich hgp.

Kich thutfc theo dan vj mm



64

■^F — X ^-R

QCVN 132:2022/BTTTT

Khi true quay a vi tri cuoi cung va trong vong 60 s sau vi tri cuoi cung, mpt thu* nghiem 
dp ben dipn dipp’o ap dung gitra true quay va la kim loai phu hop vol 2.2.4.9.1. Dien 
ap th0 nghiem la 150% Utest, nhirng khong nhd hon 5 kV RMS, Utest la dien ap thu1 
nghiem quy dinh trong 2.2.4.9.1 doi voi each dien tang cirong thich hop.
Thu1 nghiem diroc Igp lai tren hai mlu con lai.
2.2.4.4.7. Cach dien rin trong cac bo phan quan day
Cach dien chinh, each dien phu hoac each dien tang cirong trong bo phgn quan co 
the diroc cung cap bdi:
- Cach dien tren cac bo phan quan (xem D.5); hoac
- Cach dien tren day khac (xem D.6); hoac
- Str ket hop cua ca hai.
Cac bp phan cuon co chua cac khop noi dope lien ket cung phai tuan theo 2.2.4.4.5.
May bi£n ap ph£ng phai phu hop voi cac yeu cau cua D.13.
2.2.4.4.S. Tuan thu tieu chuan
Kiem tra so phu hop voi cac yeu cau to 2.2.4.4.2 den 2.2.4.4.7 ve so phu hop cua 
each dien r£n bang each xem xet va do dac, co tinh den Phu luc O, bang cac tho 
nghiem dp ben dien cua 2.2.4.9.1 va cac tho nghiem bo sung dooc yeu cau trong 
2.2.4.4.2. den 2.2.4.4 7, neu co.
2.2.4.4.9. Yeu cau each dien rdn o’ tan so cao horn 30 kHz
So phu hop cua each dien ran phai dope xac dinh nho sau:
- Xac dinh gia tri codng dp dien troong danh thung cua vat lieu each dien o tan so I 
nguon dipn lodi Ep tinh bling kV / mm (RMS) doi voi vgt lieu each dien. Mpt trong cac 
phoohg phap sau se dope so dung de xac dinh gia tri cua Ep:
• Gia tri do nha san xuat edng bo dpa tren do lieu cua nha san xuat vat lieu; hoac
• Gia tri tir Bang 20; hoac
• Gia tri dpa tren tho nghipm quy dinh trong IEC 60243-1.
Nha san xuat chju trach nhiem xac dinh gia tri
- Xac dinh he so suy giam Kr doi vdi codng dp dien troong danh thung cua vat lieu 
each dien d tan so ap dung to Bang 21 hope Bang 22. Neu vat lieu khong dope iiet ke 
trong Bang 21 hoac Bang 22, hay so dung he so suy giam trung binh trong hang cuoi 
cung cua Bang 21 hoac Bang 22 (neu co).
- Xac dinh gia tri cua codng dp dien troong danh thung d tan so ap dung Ef b^ng each 
nhan gia tri Ep vdi hp so giam Kr:

- Xac djnh codng dp dien thpc Vw cua vat lieu each dipn bang each nhan gia tri Ef vdi 
tong chieu day (d tinh bdng mm) cua vat lieu each dien:

= -Ef x d

- Doi vdi each dien chinh hoac each dien phu, Vw phai vopt qua 20% dinh tan so cao
do dope cua dien ap lam viec Vpw: !
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- Cach dien chinh:
1,2 x 2 x Vpw /

vat

0,030,050,08

52
65

65

Loai 
li?u

Cipang dp dien tru’d’ng danh thung Ep 
kV/mm

I
I

I

Zw>1,2x Fpw/1,41

- Doi vai each di$n t3ng cu’d’ng, Vw phai vifpl quci 20% so VO’S 2 Ian dinh t£n so cao do 
dupe cua dipn £p lam vipc Vpw:

120
160120 |

210
270
210

0,75
9,2
14
17
19
27
27
29
38
49
55
60
303
33
28
18

Do day cua vat lipu 
mm 
0,06

- Cach dien tang cu’d’ng: 
Se khdng cd danh thung.
Bang 20 - Cu’d’ng dp dien trird-ng Ep cho mot sd vat lieu thwd’ng du’p’c sip dung

De thay the cho dieu tren, cd the ap dung thd nghipm dp ben dien theo 2.2.4.9.1 ngoai 
tnj dipn Sp thtp nghiem tan so nguon lu’d’i phai nhu’ sau:

1,2 x / Xp

Sij3_________________
Thuy tinh - silicona_____
Nhu’a phenolica
Com8_______________
Teflon®31____________
Thuy tinh - melaminea 
Micaa_______________
Giay phenolic 3________
Polyethylene b_________
Polystyrenec__________
Thuy tinh 3____________
Kapton® 3 2___________
FR530L 3___________ _
Phenolic chfra day mica3 
Glass-silicone laminate3 
Cellulose-acetobutyrated 
Polycarbonated_______
Cellulose-triacetated
GHI CHO: CSc giS tri edn thi6u trong ph£n trfin vd cSc gi& tri cho cSc v§t li§u kh^c khfing cd trong danh sdeh dang 
dirpc nghifin clpu.

fi6i vdi ctfimg d$ di§n trvfrng ddnh thung cua cSc v$t li§u dinyc chi dinh, gid trj Ep cua d$ ddy 0,75 mm cd th£ 
a du’oc su1 dyng cho t£t cd cdc d$ ddy. .

Kw >1.2 x2xFpw/1.41
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30 100 200 300 400 500

0,52 0,42 0,40 0,39 0,38 0,37 0,35 0,35 0,34 0,30

0,43 0,35 0,30 0,27 0,25 0,24 0,20 0,17 0,16 0,14

V$t Ii0u mong
30 100 200 300 1 000 2 000 3 000 5 000 10 000

s6 suy giam Kr

66

Bang 21 - He s6 suy giam doi vol gia tri cu’d’ng do dien tru’d’ng danh thung Ep 
tai cac tin so cao ho,n

2 
000

3 
000

5 
000

10 
000

Str 
Thuy tinh - 

Silicon 
Nhya Phenolic 

Gom 
Teflon® 

Thuy tinh - 
Melamine 

Mica 
Giiy phenolic 

Polyethylene 
Polystyrene 
Thuy tinh 

C£c vat li?u 
kh£c

0,48
0,69
0,58
0,36
0,35
0,37

0,79
0,82
0,78
0,57

0,41
0,55
0,47
0,28
0,22
0,21

0,65 
0,71 
0,64 
0,54

0,31
0,48
0,40
0,22
0,15
0,15

0,57
0,53
0,62
0,52

0,27 
0,45 
0,32 
0,21
0,13 
0,13

0,53
0,42
0,56
0,51

He so suy giam Kr
0,36

0,24
0,41 
0,26 
0,20
0,13 
0,11

0,49
0,36
0,54
0,48

0,22
0,38
0,23
0,19
0,11
0,10

0,46
0,34
0,51
0,46

0,16
0,34
0,16
0,16
0,08
0,08

0,39
0,24
0,46
0,45

0,12
0,28
0,11
0,13
0,06
0,06

0,33
0,16
0,42
0,44

0,10
0,26
0,08
0,12
0,06
0,05

0,31
0,14
0,37
0,41

0,09
0,24 
0,06 
0,12
0,06 
0,05

0,29
0,13
0,35
0,37

0,06
0,20
0,05
0,11
0,06
0,04

0,26
0,12
0,29
0,22

Gi£ trj Ep cua dp day 0,03 mm duvc su* dung cho Idp each di§n bang hoSc mong han 0,03 mm. Gia trj Ep cua 
d dp day 0,06 mm dupe sir dung cho Idp each nhi^t bang ho^c mong han 0,06 mm va Idn han 0,03 mm.

Teflon® la nhan hipu cua san pham do DuPont cung cap. Thong tin ndy duvc cung cap de tgo sy thu^n ti$n 
cho ngird’i su dung tai lieu nay va khong c£u thanh sy chimg thyc cua IEC ve san phim co ten. Cac san 
phlm tuang duang c6 the duvc su" dung neu chung co the din den ket qua tuang ty.

Kapton® la nhan hieu cua san pham do DuPont cung cap. Thong tin nay duvc cung cap de tgo sy thugn tien 
cho ngu’d’i sir dung tai lieu nay va khong cau thanh sy chung thyc cua IEC ve san phim cd ten. Cac san 
pham tuong duang co the dugc si> dung neu chtmg cd the dan den ket qua tuang ty.

Vat lieu a

, 0,12
Nlu tan so nlm giua cac gia tri trong hai c$t bat ky, thi gia trj he so suy giam trong cpt tiep theo se duyc su dung 
hole cd the su dung phap n$i suy logarit giua hai cot lien ki bat ky vd-i gia trj tinh loan duyc lam tron xuong gia 
trj 0,01 gin nhat.

a Du lieu nay danh cho vat lieu day 0,75 mm.

Bang 22 - He so suy giam doi voi gia tri cu’d’ng do dien tru’d’ng danh thung Ep 
tai cac tin sd cao ho,n cho vat lieu mong

Tin s6
kHz

400 500

Tan sd kHz

000

Gia trj Ep cua dp day 0,05 mm dupe su dung cho Idp each di£n bang hogc mong han 0,05 mm. Gia tri Ep cua 
b dp day 0,75 mm duyc su dung cho trudng hyp edn Igi.

Gia tri Ep cua d$ day 0,08 mm dupe su dung cho Id’p each di$n bang hole mong han 0,08 mm. Gia trj Ep cua 
c dp day 0,75 mm dupe su dung cho trudng hpp con Ipi
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0,060,09 0,070,15 0,110,200,32 0,27 0,240,430,67

0,060,09 0,070,100,140,23 0,200,260,310,67 0,43(0.03

0,060,100,100,17 0,130,230,31 0,270,360,500,72(0.06

0,060,080,12 0,100,160,220,29 0,250,340,46

I

67

I

Cac yeu ciu each di?n giu»a cac bp phan 

GiO-a cac bp phgn dirge ngSn c£ch bSng cSch dipn chinh hogc b£ng
Ccich dipn phy _____________ ■ _________________

0,69 

oeT 
0,70

0,49

039
0,49

0,36

0.31-
0,39

0,30

025
0,33

0.26

0,23
0,28

0,23

020
0,25

0,17

0,14
0,19

0,13

0J0
0.13

0,11

008
0,11

0,08

0,06
0,08

0,06

005
0,06

.T.o,68 , ________ ___________________
n£u tin si nSm gifra cSc gii trj trong hai (tft bSt k'y, thi gi£ trj h$ s6 suy glam trong c$t ti&p theo se du-erc su- dung

Dign tra each 
dien MQ

2I

Cellulose-acetobutyrate 
(0,03 mm)____________
Cellulose-acetobutyrate 
(0,06 mm)____________
Polycarbonate (0,03 mm) 
Polycarbonate (0,06 mm) 
Cellulose
triacetate 
mm) 
Cellulose
triacetate 
mm) 
CSc v$t li$u mong kh^c 
| lUH W V I IUI I I y IW ** j - • — - — T--— — — - « V v

ho$c c6 th6 si> dung ph6p n$i suy logarit gifra hai c$t Ii6n k6 b£t ky vfri giS tri tlnh toin dirge ISm trdn xu6ng gid tn 
0,01 g&n nh£t. _________________________________
2.2.4.S. Cach dien dau noi ang ten
2.2.4.5.1. Tong quan
Ccich dien

- Giira nguon dien luai va dau noi ang ten; va
- Giira nguon dipn lu’d’i va mach dipn ben ngoai cung cap cac dien £p nguon khong 
phai dien lu-di cho thiet bi kh£c c6 d£u noi ang ten

phai chiu du’Q’c phdng dien tai c£c dau noi 3ng ten.
Thu1 nghidm nay khong £p dyng cho thiet bj ma c6 mpt d&u noi ang ten tren thiet bi 
du’Q’c n6i vdi dat theo 2.2.6.7.
2.2.4.5.2. Phu’O’ng phap thip nghiem
Miu phai chiu 50 Ian phdng dien tu> may phat thu- nghiem giao dien ang ten (mach 3) 
cua B.2, vdi toe dQ khong qua 12 l£n phbng dien mdi phut, voi Uc bang 10 kV. Thiet bi 
phai dirge dpt tren be mpt each dien. Dau ra may phat thir nghiem giao dien ang ten 
phai dirge ket noi vol cac dau noi ang ten dirge k&t noi vol nhau va vdi cac dau noi 
nguon dien lirdi dirge ket noi v6i nhau. Neu thiet bj cd cac mach ben ngoai cung cap 
dien ap nguon khong phai nguon dien lirb’i cho thiet bi khac c6 dau noi ang ten, thi thu* 
nghiem diroc l$p Igi v6i may phatdipn dirge ket noi vdi cac dau noi ngudn dien hreri 
dirge ket n6i vdi nhau va cac dau noi mgeh ben ngoai dirge ket noi vdri nhau. Thiet bi 
khong dirge cap dien trong cac thir nghiem nay.
CHO THlCH: Ngirfri thi/c hi§n thfr nghlgm dtfQC canh bSo khSng chgm vSo tht&t b| trong quS trinh thfr nghiem nSy.

2.2.4.5.3. Tuan thu tieu chuan
Kiem tra sg phu hgp bang each do dien tro each dien a di^n ap mgt chieu 500 V DC. 
Thiet bi phu hgp voi yeu clu neu dien tro each dien do dirge sau 1 phut khong nhd 
ho,n cac gia tri cho trong Bang 23.

Bang 23 - Cac gia tri di^n tra each dign
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Khoang gian each toi thieu 
xuyen qua each (lien (mm)

V RMS 
(hinh sin) 
>50<250 
>250

0,17
0,31_______________
hir nghiem tai 2.2.4.9.1

QCVN 132:2022/BTTTT

Giira cac bp ph§n du’O’c ngan each bang each dien kep hoac each 
dipn tang cirang

De thay the cho dieu tren, co the kiem tra sir phu hap bang tha nghiem do ben dien 
theo 2.2.4.9.1 doi vdi each dipn chinh hoac each dien tang caang neu co the ap dung. 
Dien dp thd nghiem phai la dien ap cao nhat trong so cdc dien ap thi> nghiem dove 
xac dinh theo phirang phap 1, 2 va 3. Tai do khong du’Q’c danh thung each dien.
2.2.4.6. Cach dien cua day dien ben trong nhu5 mot phdn cua bien phap bao ve 
bo sung
Cac yeu cau tpi muc nay ap dung khi each dien cua day ben trong dap u-ng cac yeu 
cau doi vdi edeh dien chinh, nhang khong dap dng cac yeu cau doi vdi each dien phy. 
Khi each dien day dirge sd dung nhu mot phan cua he thong each dien phu va ngirdi 
binh thudng co the cham tdi dirge each dien day vdi cac dieu kien sau:
- Ngirdi binh thirdng khong can phai cam vao he thong each dien day nay; va
- Day dirge dat sao cho ngirdi binh thirdng khong the keo ra dirge hoac day phai 
dirge co dinh sao cho cac diem noi khong bi cang; va
- Mg thong day dirge dinh tuyen va co dinh sao cho khong cham tdi cac bo phan din 
co the cham tdi dirge khong noi dat; va
- Cach dien day virgt qua thd nghiem do ben dien tai 2.2.4.9.1 doi vdi c£ch dien phu; 
va
- Khoang gian each xuyen qua each dien cua day toi thieu phai nhir trong Bang 24.

Bang 24 - Khoang gian each xuyen qua each dien cua he thdng di day ben
-  trong

Di$n ap lam vipc
(trong trudng hgp hong each dign chinh)
Dipn ap dinh Vpeak hogc
dien ap mpt chieu DC
>715350
>350____________ _ _________________________

Kiem tra sg phu hgp bang each xem xet, do dgc va bang

2.2r4.7. ThLP nghiem ddi vdi cac linh kien ban din va cac khdp ndi du’Q’c gin kit
Ba mau dirge thirc hien theo trinh tg chu ky nhiet tai 2.2.4.1.5.3. Trirdc khi thd nghiem 
khdp noi dirge gin ket, bat ky day quin co trang men nao dirge sir dung deu dirge 
thay the bing la kirn loai hoac bing mot vai day tran, dirge dat gin vdi khdp noi dirge 
gin ket.
Ba miu dirge thd nghiem nhir sau:
- Mot trong cic miu phai chiu thd nghiem do ben dien theo 2.2.4.9.1, ngay sau chu ky 
cuoi cung d (T1 ± 2) ° C trong chu ky nhiet, ngoai ra dien ap thd nghiem dirge nhan 
vdi 1,6; va
- Cac miu khde phai chiu thd nghiem do ben dien tirang dng theo 2.2.4.9.1 sau khi
xir ly am nhir tai 2.2.4.8, ngoai ra dien ap thd nghiem dirge nhan vdi 1,6. j
Kiem tra sg phu hgp bing thd nghiem va xem xet sau:
Ngoai trir cac khdp noi dirge gin ket tren ciing mot be mat ben trong cua bang mach 
in, vige kiem tra sg phu hgp dirgethge hieh bing each xem xet dien tich matcit ngang
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va khong duvc co c&c khoang trong, khe ho1 hogc vet ntrt co the nhin thay tren vgt lieu 
c£ch dien.
Trong tru’d’ng hop c&ch di$n gitra Ccic day din tren cung mgt be m$t ben trong cua 
bang mach in va c£ch dien gi&a cac day dan tren c£c be met khlc nhau cua bang 
mach nhieu Id’p. kiem tra sir phu hp-p blng each xem x6t blng mlt ben ngoli. Se 
khong co so phan tach.
2.2.4.S. Xlp ly am
Xo ly am dope thoc hipn trong 48 gio trong tu hoac phdng choa khong khi c6 dg am 
toong doi la (93 ± 3) %. Nhipt dg khong khi tai tat ca nhong noi c6 the d^t mlu, dope 
duy tri trong khoang ± 2 °C cua bat ky gil tri T nao trong khoang tip 20 °C den 30 °C 
de khong xay ra hign topnej ngong ty. Trong qul trinh xo ly nay, thanh phan hope egm 
lap r&p phg khong dope cap dien.
Doi vdi dieu kien khi hau nhiet ddi, thoi gian se 11 120 gid- d nhigt do (40 ±2) ° C va 
do am toong doi la (93 ± 3)%.
Trodc khi dieu hoa dg am, mlu dope doa den nhiet do gida nhiet dg T quy dinh va (T 
+ 4) °C.
2.2.4.9. Thir nghiem do bln dien
2.2.4.9.1. Quy trinh thu? nghiem doi vol each dien rln

Tro khi c6 cdc quy dinh khde, vige tuan thu phai dope kiem tra:
- ngay sau thd nghiem nhiet dg trong 2.2.4.1.4; hope
- neu mgt bo phen hogc cym lip rip phu dope thd nghiem rieng bigt ben ngoai thiet 
bi, thi nd dope doa ve nhiet dg ml b$ phan dd dpt dope frong qud trinh thd nghiem 
nhiet dg o 2.2.4.1.4 (vi dy, blng each dpt nd trong tu say) trodc khi thpc hien thd 
nghiem dg ben dien.
Ngoai ra, vgt lieu tarn mdng de edeh dien phy hope edeh dien tang codng cd the dope 
thd nghiem d nhiet dd phdng.
Tro khi cd quy dinh khde, dien ap thd nghiem doi vdi dg ben dien cua edeh dien chinh, 
each dien phy hope each dien tang codng Id gia tri cao nhat trong ba phoong phdp 
sau:
- Phoong phdp 1: Xdc dinh dien ap thd nghiem theo Bang 25^blng edeh so dyng dien 
ap chiu thd dope yeu cau (dpa tren dien dp qua dg to ngudn didn xoay chieu hogc 
ngudn dien mgt chieu hogc to cac mgeh ben ngoai).
- Phoong phap 2: Xdc dinh dien ap thd nghiem theo Bang 26 blng edeh so dung dien 
ap dinh lam viec hole dien dp dinh chu ky, chgn gid trj nao cao hon.
- Phoong phdp 3: Xdc dinh dien dp thd nghiem theo Bang 27 blng edeh sd dyng dien 
dp nguon AC danh dinh (de bao gom qua dien dp tdc thoi).
Cdch dien phai chju dien dp thd nghiem cao nhat nho sau:
- Dlt vao dien dp xoay chieu c6 dgng s6ng hinh sin va co tan so 50 Hz hoac 60 Hz, 
hole
- Dlt vao dien dp mot chieu trong thoi gian dope chi dinh ben dodi
Dien dp dlt vao cdch dien can thd nghiem dope tang deu to "khong" den dien dp quy 
dinh va dope gid d gid tri d6 trong 60 s (doi vdi cdc thd nghiem thodng xuyen, xem 
2'2.4.9.2).
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Bang 25 - Bien ap thu’ nghiem cho cac thip nghiem do bdn dien du>a tren dien 
_______ap qua do 
Dien ap thfr nghiem doi vo’i 
each di$n chfnh va each 
dien phu

0,33
0,5 
0,8
1,5
2,5
4

8
12

__________ Ur8
Phep npi suy tuyen tinh cd th£ duyc sir dung gifra hai diem gin nhat 
a Ur la bat ky dien ap chju thu* duo’c yeu cau cao horn 12 kV.

Bang 26 - Dien ap thu> nghiem cho cac thip nghiem do ben dien dira tren dinh 
dien ap lam viec va dien ap dinh chu ky 1,3x Upa

Dien ap chju thfr du’O’c 
yeu cdu 

D6n va bing 
kV dinh 

0?33 
0,5 

________ 0,8________  
1,5 
2,5 
4 
6 
8 
12 

URa

Di^n ap thu> nghiem ddi vo’i 
each dien tang cu’d’ng

kV dinh hoac DC
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Khi can thiet, each dien dugc thi> bang la kim loai tiep xue vo’i be mat each dien. Quy 
trinh nay du’Q’c gidi han o* nhu-ng noi co kha nang each dien yeu (vi du, noi co cac 
canh kim loai sSc nhon dirdi lop each nhiet). Neu co the, cac lap lot edeh dien dirac 
thu* nghi$m rieng. Chu y de la kim logi difac dat sao cho khong xay ra phong dien be 
mat a cac cgnh cua each di$n. Khi si? dung la kim loai ket dinh, chat ket dinh phai din 
dien.
D& tranh hir hong cdc linh kien hoac each didn khong lien quan den thu5 nghiem, co 
the ngat ket noi cac IC hoac nhung thu* taong tiF va cd the sif dung lien ket ding the. 
Mot dien tra phi tuyen phu hop vdi D.8 co the bi logi bo trong qua trinh thi? nghiem.

Doi vdi thiet bi ket hop each dien chinh va each dien phu song song vdi each dien tang 
cirong, can chu y ring dien ap dat vao each dien tang cirong khong gay qua tai cho 
each dien chinh hoac each dien phu.

Trong trirong hop cdc tu dien mac song song vdi each dien can thd nghiem (vi du, tu 
dien Iqc tan so vd tuyen) va cac tu dien co the anh hirdng den ket qua thd nghiem, thi 
phai sd dung dien ap thd nghiem mot chieu.

Cac linh kien co doong dan dien mot chieu song song vdi each dien can thd nghiem, 
vi du nhir cac dien trd phong dien doi vdi cac tu dien cua bo loc va linh kien gidi han 
dien dp, can dooc ngdt ra.

Khi each dien cua cuon day may bien ap thay doi doc theo chieu dai cua cuon day phu 
hop vdi 2.2.4.1.6, thi phirong phap thd do ben dien du’Q’c sd dung de tao dng suat 
tirong dng len each dien.

Vi dy ve phirong phap thd nghiem nay la thd nghiem dien ap cam dng du’Q’c dat vao 
d^tan so du cao de tranh trang thai bao hoa cua may bien ap. Dien ap vao du’Q’c tang 
den gia tri de tao ra dien ap ra bing dien ap thd nghiem yeu cau.

0,5
0,8
1,5
2,5
4
6
8
12
18 

1,5xURa
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Di0n £p ddn vd bang

io|c DC

Di?n dp he thdng di?n lipd’i

42

52,5

!

!

* J

I

1r 1[
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Di?n dp thtP nghi?m ddi 
vol cdch di^n tdng cu’d’ng

i
!
1
i

Try klm k)?i *<. 
©d.khdl.lu'png? 
b£ng100g£5g

1

1

___________V RMS___________ 

5 250
L6n hon 250 vd nho hen hojc 

bdng 600

Di?n dp thu* nghi?m ddi 
vdl cdch di$n chinh va 

cdch di?n phy 
kV dinh

Di^n dp thfr nghi^m 
ddi vd’i cdch di$n tang 

cu’d’ng_
lode DC

kV dinh 
0,33 
0,5 
0,8 
1,5 
2,5 
4 
6 
8 
12 

. Up8

nghfem.
OS mm*04—**

_______ T“

M6p cua Iryc flMr 

vdi Uh Wnh 0,5 man

0,53 
0,8 
1,28 
2,4
4

6,4 
9,6 
12,8 
19,2

1,6x Up8

di$n
ridrdOhg chd 

<ji$hApthCrnflhl$m

Khung.kimfoai phfa trdhd 
vj tri thdngdCrnig vd.chb phdp nd 

djeh <chuyfin ten xuong

0,43___________________
0,65___________________
1,04___________________
1,95___________________
3,25___________________
5,2
7,8 _______
10,4 ■ _______
15,6 _______

1,3xUPa
Ph6p nqi suy tuyen tinh cd the dirge si> dung gifra hai diem gan nhdt
8 Up la bat ky diqn dp chju thi> dirge yeu cau cao hern 12 RV.

Bang 27 - Dien dp thip nghiem cho cac thu» nghiem do ben dign dira tren qua 
dien dp tfre thai

~ Diqn dp thu1 nghiqm ddi vdi 
cdch diqn chinh va cdch 
____ diqn phy_________

kV dinh

■*— a'Smm'ib.l
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Hinh 19 - Vi du vd dung cu thu> do b§n dien ddi vd’i each dien ran

CKO THlCH: C£ch di$n dgng tlm mong c6 the du’Q’c thu’ nghi^m bang dung cu nhir Hinh 19. Khi £p dung v$t co 
djnh thu* nghi^m, dam bao rang duong kinh cua m£u thip cd kich thuo-c du de ngSn ngira hong hdc xung quanh 
cac cgnh.

Khong dirge danh thung each dien trong qua trinh thir nghiem. Danh thung each dien 
dirge coi la da xay ra khi ddng dien do dat dien ap thir nghiem, tang nhanh theo each 
khong the khong che dirge, nghla la each dien khong can tro dirge dong dien chay 
qua. Phong dien hoa hoac phdng dien tire thoi don khong dirge coi la danh thung each 
dien.
2.2.4.9.2. Quy trinh thir nghiem ddi voi cac thup nghiem thirong xuyen
Khi cd yeu cau, cac thu* nghiem thirdng xuyen dirge thirc hien theo 2.2.4.9.1, ngoai 
trir cac trirdng hgp sau:
- Thir nghiem cd the dirge thgc hien d nhiet do phdng; va
- Then gian thir nghiem do ben dien phai trong khoang tir 1 s den 4 s; va
- Dien ap thir nghiem cd the giam 10%.
CKO THlCH: Thu1 nghiem thifdng xuyen doi vdi thiet bj du'gc quy djnh trong lEC 62911

Khong dirge danh thung each dien trong qua trinh thir nghiem. Danh thung each di$n 
dirge coi la da xay ra khi ddng dien do dat dien ap thir nghiem, tang nhanh theo each 
khong the khong che dirge, nghTa la each dien khong can trd dirge ddng di$n chay 
qua. Phdng dien hoa hoac phdng dien tire then don khong dirge coi la danh thung each 
dien.

2.2.4.10. Bien phap bao ve dd phdng dien ap qua dp tu1 cac mach ben ngoai
2.2.4.10.1. Cac yeu ciu

Phai cd sir each ly ve dien hgp ly giira mach dien dir dinh noi vdi mach dien ben ngodi 
nhir dirge chi ra trong bang 13, so ID 1, Hinh 20 va cac phan dirdi day eda thiet bi:
a. Cac bp phan dan dien khong dirge noi dat va cac bo phan khong din dien cua 

thiet bi cd the se dirge cam hoac duy tri tiep xue lien tuc vdi co the trong qua trinh 
sir dung binh thirdng (vl du: di$n thogi cam tay hoac may nghe, ban phim cua 
may tinh xach tay);

b. Cac bo phan va mach dien cd the cham tdi dirge, ngoai trir cac chan cua dau noi. 
Tuy nhien, khong the chpm tdi cac chin nhir vay trong dieu kien lam viec binh 
thirdng bing dau do thd nghiem tai Hinh R.3;

c. Bo phan ES1 hoac ES2 khac dirge each ly khdi mach dg dinh ket noi vdi mach 
ngoai. Ap dung yeu cau ve each ly cho du bo phan ES1 hoac ES2 cd the cham tdi 
dirge hoac khong cham tdi dirge.

Cac yeu cau nay khong ap dung khi phan tich mach va nghien ciru thiet bi cho thay 
an toan dirge dam bao bing cac phirong tien khac, vi du, giira hai mach ma mdi mach 
deu cd moi noi co dinh vdi dat bao ve.
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EUT
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Bang 28 - Gia tri thip nghiem ddi voi th£p nghiem do bdn di$n

i

Bq phan

1,5 kVMach 12,5 kV

1,5 kV 1,0 kVMach 1c
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I

Thip nghiem xung (xem 
Phy lyc C)

Thu* nghiem tr^ng th5i 
on d[nh

M£y phdt 
thi> nghiem

i

Cac bp phan dupe chi ra trong
2.2.4.10.1 a)a

Uc

N6< di5n nguSh knCft 
xoay chi6u (kh&ng 

nfi)
___L_ 

"V N

CSc bp phan dtFQC chi ra trong
2.2.4.10.1 b) and c) b

‘B^ctrUWg chq 
phSn tay cSrn

LfiWrn logl.
■'T d§n di$n

?)\BQ tao d$n
XthCfnghl&m XQx

ChidiftfchS 
trong di&n'c)'

Ndl.deri mach 
o? di^n hgpai nhi/ 

trong b^nglX 
>\JD1 (ktifingnoi)

< r i > I o a »‘o-a

Hinh 20 - Cac diem dat cua dien ap thip nghipm

2.2.4.10.2. Phu’ffng phap thip nghiQm

2.2.4.10.2.1. Tong quan
Sy* c£ch ly du’Q’c kiem tra bang c£c thir nghipm tai 2.2.4.10.2.2 hoac 2.2.4.10.2.3.

CH0 THICK: d 0c. cS hai thfr nghiem tgi 2.2.4.10.2.2 ho§c 2.2.4.10.2.3 d£u du-pc dp dung

Trong quci trinh thu* nghiem:
- Tit ca cic day din dirge thiet ki de noi vdi mach ben ngoai diro-c noi vdi nhau, ke 
ca bit ky day din nao co the du’Q’c nii dit a mach ngoai; va

- Tit ca cic day dan du’Q’c thiet ke de ket noi vdi cic mach ben ngoii khic cung du’Q’c 
ket noi vdi nhau.
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Khong du’Q’c thao cdc bp triet qua
a dien ap
b Co the thao bp tript qua dien ap, vai di£u kipn la cac thiet bj do phai vu’p’t qua thu* nghipm 

xung cua 2.2.4.10.2.2 khi du’p'c thi> nghipm nhu* cac bp phan ben ngo^i thiet bj.
Trong thu* nghiem nay, cho phep mot bp triet qua dien ap hoat dpng va si/ phong tia lira 

c dipn xay ra trong GDT.

2.2.4.10.2.2. Th ip nghiem xung I
Cach ly ve dien phai chiu 10 xung co clfc tinh thay doi nhir cho trong Bang 28. Khoang 
thai gian giira cac xung lien tiep la 60 s. Uc la gia tri ma tu dien can dirac sac.
CHO THICK: O’ 0c, gia trj Uc = 7,0 kV du’p'c sir dyng cho di$n thogi cam tay va cho tai nghe vd 2,5 kV cho cac thiet 
bj khSc trong 2.2.4.10.1 a). Xung 7 kV mo phong xung s6t Ian truy&n tren cac dird-ng d5y mpng dien hinh a c£c 
vung nong thdn va b3n ndng thon.

2.2.4.10.2.3. Thu nghiem trang thai on dinh
Cach ly ve dien phai chiu thir nghiem do ben dien theo 2.2.4.9.1, vdi dien ap cho trong 
Bang 28.
CHO THlCH: & Gc, dipn ap thu1 nghiem trpng th&i 6n djnh Id 3 kV doi vdi 2.24.10.1 a) va-1,5 kV doi v6i 2.24.10.1 
b) va c). Cac gia trj nay da dirpc xdc djnh khi xem xet cdc dien ap cam ung tan so thap ti> he th6ng phan phoi 
nguon dipn.

2.2.4.10.3. Tuan thu tieu chuan:
Trong cac thu nghiem 2.2.4.10.2.2 va 2.2.4.10.2.3:
- Khong duve co danh thung each dien.

- Ngoai trir nhir du’p’c chi ra trong Bang 28, chu thtch c, bp tript xung dien ap se khong 
hoat dpng, hoac su phong dien se khdng xay ra trong GDT.

Doi vd’i thu nghiem dp ben dien, danh thung each dien du’p’c coi la da xay ra khi dong : 
dien chay qua do dat dien ap thu nghiem tang nhanh theo each khong khong che 
dup-c.

Doi vdi cac thu nghiem xung, danh thung each dien dupe xac nhan theo mot trong hai 
each sau:

- Bang each quan sat bieu do dao dpng, trong qua trinh dat cac xung. Tac dpng cua 
bp triet qua dien £p hoac danh thung each dien dup’c danh gia tu hinh dang cua bieu 
dd dao dpng.

- Bang thu nghiem dien tru each dien, sau khi dat tat ca cac xung. Cho phep thao bp 
triet qua dien^ap trong khi do dien tro- each dien. Dien ap thu nghiem la 500 V mot 
chieu hoac, neu bp tript qua dien ap vln dup’c dat dung vi tri, dien ap thu nghiem mdt 
chieu nhd horn dien ap danh lua va dien ap hoat dpng bp triet qua dien ap la 10%. Dien 
tra each dien khong dup’c nhd ho,n 2 MQ.
2.2.4.11. Cach ly giua mach ngoai va d£t
2.2.4.11.1. Tong quan
Cac yeu cau nay chi ap dung cho thiet bi dup’c thiet ke de noi vui mach ben ngoai 
dup’c chi ra trong Bang 13, so ID la 1.
Cac yeu cau nay khdng ap dung cho:
- Thiet bi dup’c noi vTnh vidn; hoac
- Thiet bi cd phich dim loai B; hoac
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2.2.4.11.3. Phuo’ng phap thu> nghi^m va tieu chi tuan thu
Kiem tra sip phu hap b^ng each xem x6t v£ b£ing thip nghi^m dp ben dten cua 2.2.4.9.1 
v6i dipn cip thu* nghiem theo Bang 25 doi v6i Ccich dien chinh hope edeh dipn phy dya 
tren dipn ap chiu thip yeu cau doi vd-i dien ap nguon dipn lird-i cua thiet bi.
CSc linh kipn, trip ty diyn, la cau noi c£ch ly, c6 the dipyc th£o ra trong qu£ trinh thu* 
nghipm dp b&n dien. C£c bp phgn du-p-c gi& nguyen trong quS trinh thip nghiem se 
khong bi hip hong.
Neu thao c£c linh kipn ra, thyc hipn them thu- nghiem vdi mach dien thu- nghiem theo 
Hinh 21 vdi t&t ca cac linh kien du-yc d$t dung vi tri.
Doi v6i thiet bi dipp’c dip nguon tip nguon dien xoay chieu, thu* nghiem dupe thyc hien 
vdi dien £p bang dien £p danh djnh cua thiet bi ho§c di$n dp tren cua dai^dipn dp danh 
dinh. Doi vdi thiet bi dipp’c cap nguon tip nguon dien mpt chieu, thu* nghiem dipp’c thyc
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- Thiet bi cd phich edm co dinh loai A, dipyc thiet ke de sip dung d mpt dia diem co k£t 
n6i dang the (chdng hgn nhir trung tarn viin_thong, phong may tinh chuyen dung ho^c 
khu vyc han che tiep cgn) va co hipdng din lip dat yeu cau ngirdi co chuyen mon 
kiem tra ket noi tiep dat bao ve cua 6 edm; hope
- Thiet bi c6 phich cam dien co dinh loai A, cd dy phdng day din noi dat bao ve du-p-c 
noi vTnh vien, bao gom hipdng dan Idp dat day dan do vao dat xay dyng bdi ngu-di co 
chuyen mon.
2.2.4.11.2. Cac yeu ciu
Phai cd edeh ly giu-a mpch dien dayc thiet ke de ket n6i vdi mach dien ben ngoai du-p-c 
de epp d tren va bat ky bp phyn hope mpch dien nao se du-p-c noi dat trong mpt so 
dng dyng, trong EUT hope thong qua thiet bi khde.
SPDs bdc cau each ly giu-a mgeh ES1 hope ES2 du-p-c thiet ki di ket noi vdi mach 
ben ngoai va dat phai cd dien dp lam vipc danh dinh toi thieu Uop (vi du, dien dp phdng 
dipn cua ong phdng dien khi) la:

uop= upeak +AUsp +AUsa

Trong do:
Upeak Id mpt trong cdc gid tri sau:
- Doi vdi thiet bi du-p-c thiet ke de Idp dpt trong vung cd dipn dp nguon lu-di danh nghTa 
xoay chieu vu-p-t qud 130 V: 360 V
- Doi vdi cdc thiet bi khde: 180 V

AUsp Id dung sai am cua dien dp lam vipc danh dinh do sy thay doi trong qud trinh san 
xuat SPD, thu du-yc bdng each lay dipn dp Idm vipc danh dinh trd di dipn dp lam viec 
danh dinh nhd nhat. Neu dieu nay khong du-pc nhd san xu6t SPD quy dinh thi AUsp 
phai du-pc idy bdng 10% dipn dp Idm vipc danh dinh cua SPC.

AUsa Id sy thay doi cua dien dp lam vipc danh dinh do SPD lao h6a so vdi tuoi thp dy 
kien cua thiet bi, thu du-pc bing edeh liy di$n dp Idm vipc danh dinh tru- di dipn dp lam 
vipc toi thieu sau khi lao h6a. Neu dieu ndy khong du-pc nhd san xuat SPD quy dinh. 
thi AUsa phai du-pc lay bing 10% dipn dp Idm vipc danh dinh cua SPC.

(AUsp + AUsa) co the la mpt gid tri duy nhat do nhd san xuat linh kipn cung cap.
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hien voi di$n ap bling di$n ap danh dinh cao nhat cua nguon dien xoay chieu trong 
khu vuc sif dung thiet bi (vi du: 230 V doi vai Chau Au hoac 120 V doi voi Bac My).
Dong dien chay trong mach thiF nghiem cua Hinh 21 khong dirac vu’O’t qua 10 mA:

2.2.4.12. Ch£t long each dien
2.2.4.12.1. Cac yeu cdu chung
Chat long each di$n khong du-gc danh thung do qua dien ap, k& ca qua do, dat vao 
thiet bi va dien ap dinh co the dirge tgo ra ben trong thiet bi.
Chat long each dien phai phu hgp vdi 2.2.4.12.2 va 2.2.4.12.3. Binh chira chat long 
each dien phai phu hgp voi 2.2.4.12.4.
2.2.4.12.2. Dp b§n dien cua ch£t long each dien
Dp ben dien cua chat long each dien phai phu hgp voi thir nghiem dp ben dien trong 
2.2.4t9 voi chat long each dien trong thiet bi.
2.2.4.12.3. Kha nang tu’O’ng thich cua chit long each dien
Chat Idng each dien khong dirge phan irng voi hoac lam xau di cac bien phap bao ve, 
chang han nhir:
- Cach nhiet ran; hope
- Ban than chat long each dien.
Doi vd'i chat long each dien voi phan loai nhiet cua IEC 60085 Class 105 (A), kiem tra 
so phu hgp bing each van hanh thiet bi ngam trong 60 ngay, sau do la tho nghiem dp 
ben dien theo 2.2.4.9. Khong doge co danh thung va khong doge ho hong hoac bien 
dang cua cac bipn phap bao ve thiet bi doge ngam khac.
D6i vd’i cac cap chju nhiet cao hon, co the ap dung cac yeu cau cua 2.2.4.1.4.3.
2.2.4.12.4. Binh chira chit long each dien
Binh choa chat long each dien phai co giai phap giam ap loc neu no la binh kin.
Binh choa chat long each dien phai phu hgp vd’i E.15.2.1 doi voi binh kin.
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Doi vdi chat long c£ch dipn cGng dirpc coi Id chat nguy hiem, binh chiea cGng phai 
tuan theo cdc yeu cau cua 2.4.2.
Kiem tra sir phu hpp bdng cdc thu1 nghidm lien quan.
2.2.5. Cac thanh phdn nhu> bipn phap bao ve
2.2.5.1. Thong tin chung
Mpt th£nh ph&n dirQ’c coi nhir la bipn phdp bao vp neu su* phan lopi cua nguon nang 
lu’O’ng thay doi do sy co cua thanh phan d6.
Mpt thanh phan slp dqng nhir la mpt bipn phap bao vp phai:
- Tuan thu vdi cac yeu cau ap dyng cho bipn phdp bao ve d6; vd

- Du’O’c su* dyng trong sy ddnh gia cua no.
CHO THlCH xem ch£t lu-gng cua cSc thSnh ph£n dirge sir dyng nhir mOt bi$n phap bao v$ tai Phu luc G.

2.2.5.2. Tu dien va dom vi RC
2.2.5.2.1. Yeu cdu chung
Ty dien va do’n vi RC hoat dpng nhu* la mpt bien phdp bao vp (dien) phai tuan thu-v&i 
IEC 60384-14. Don vi RC c6 the bao gom cac thanh phan rdi.
Tu didn vd don vi RC vdi m$t hoac nhieu ty dien phai:
- Tuan thu voi D.11, tuy nhien, cac yeu Cciu cua D.11 khong dp dyng doi vd’i tu dien vd 
don vi RC dop-c so dung nho Id bidn phdp bao vp gioa:

ESS ngan edeh to nguon vd dat bao vp; vd
ES2 vd d£t bao vp; vd
ES2vdES1;

(cdc) ty dipn vd don vi RC. Cac ty di$n tuan thu vdi IEC 60384-14 khong can dope 
kiem tra neu:

o Dipn dp kiem tra xung dinh yeu cau cua Bang D.12; vd
o Dipn dp kiem tra RMS yeu cau cua Bang D.12 nhan vdi 1,414

Bang vdi hoac Ion hon dipn dp thd nghipm yeu c&u cua 2.2.4.9.1.
Khi so dung nhieu ty dipn, cdc dipn dp kiem tra cua Bang D.12 dope nhan vdi so 
lopng ty dien dope so dyng.

_ Dodi cdc dieu kipn loi don, neu mpt ty dipn vd don vi RC bao gom nhieu hon mpt ty 
dipn, dipn dp tren moi mpt ty dipn rieng le edn lai khong dope vopt qud mdc dipn dp 
cua cac ty dipn don le c6 lien quan.
Ty dipn Idp X co the dope so dyng nho Id bipn phdp bao vp co ban trong mach edeh 
ly vdi nguon dipn nhong khong dope so dyng nho mpt:
- Bipn phdp bao vp co ban trong mpch ket noi vdi nguon dipn; hoac

- Bipn phdp bao vp bo sung.
Ty dipn Idp X phai khong dope so dyng nho Id mpt bi£n phdp bao vp tang codng.
2.2.S.2.2. Sy phong dien cua tu dien sau khi ngat ket noi cua dau noi
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Noi di?n ap ty dien tro* thanh tiep can dirac khi ngat ket noi cua dau noi (vi du, dau noi 
cua nguon dien) dien ap tiep c?n duvc duvc do 2 s sau khi ngat ket noi cua dau noi, 
phai tuan thu:
- Gid’i han ESI cua Bang 5 du’di cac dieu kien boat dong binh thircmg cho ngu’d’i binh 
thipang.

- Giai han ES2 cua Bang 5 dirai cac dieu kien hoat dong binh thuang cho ngu’d’i dirge 
hird’ng din.

- Gidi han ES2 cua Bang 5 dird’i cac dieu kien Idi don cho ca ngu’d’i binh third’ng va 
ngu’d’i dirge hird’ng dan.
Dign tro hoac nhdm cdc dien tro dirge sir dung nhir la bien phap bao ve chong lai viec 
phdng dien cua tu dien khdng phai chju cac dieu kien sir co don mo phdng neu dien 
trd hoac nhdm dien tro tuan thu 2.2.5.6.
Neu mot IC bao gom chirc nang phdng dien tu dien (ICX) dirge sir dung de tuan thu 
ydi dieu kien tren:
- Dien ap tiip can dirge (vi du, tai dau noi nguon dien) phai khdng virgt giou han dirge 
dira ra d tren dird’i dieu kien Idi don cua ICX hoac cua bat ky thanh phan nao cd lien 
quan den mach phdng dien cho tu dien; hoac
- ICX vdi mach lien quan doge cung cap trong thiet bi phai tuan thu vdi cac yeu cau 
trong D.16. Bat ky thanh phan suy giam xung nao (nhir la bien tro va GDTs) bi ngdt 
ket noi; hoac
- Ba miu ICX dirge kiem tra rieng biet phai tuan theo cac yeu cau cua D. 16.

Phep do dirgcthirc hien vdi thiet bi cd trd khang dau vao bao gom dien trd 100 MQ ± 
5 MQ mic song song vdi dien dung dau vao 25 pF hoac bd hon.
Neu mot Thiet bi dong cit (vi du, Thiet bi dong cit nguon) cd tac dong den ket qua thd 
nghiem, nd dirge dat trong v| tn khdng thuan Igi nhat. Viec ngit ket noi cua dau noi 
(bit dau thdi gian phdng dien) phai dirge thgc hien tai thdi dien khi ma ty dien dau 
vao cua thiet bi can thd nghiem doge nap den gia tri dinh cua nd.
Cac phoong phap khac ma doa ra cac ket qua toong to vdi phoong phap tren cd the 
doge so dung.
2.2.5.3. Bien ap
Bien ap doge so dung nho mot bien phap bao ve phai tuan thu vdi G.5.3.
2.2.5.4. Optocoupler
Sg each dien cua optocoupler doge so dung nho la bien phap bao ve phai tuan thu 
vdi cac yeu cau cua 2.2.4 hoac vdi D.12.
2.2.5.5. Ro* le
So each dien cua ny le doge so dung nho la bien phap bao ve phai tuanthu vdi cac 
yeu cau cua 2.2.4.
2.2.5.6. Dien trd
Cac dng dung dien trd dodi day phai tuan thu vdi cac thd nghiem too’ng dng doge 
neu trong Bang 29:
- Mot dien trd do’n doge so dung nho la mot bi$n phap bao ve tang codng hoac b^c 
cau each dien tang codng;
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Bien ph£p bao ve tang 
ciHang ho^c bac cau 
each di$n tang cirfrng 
Gifta mgeh kS nof 
nguon va cSp dfeng tryc 
Bi$n ph£p bao vg phong 
dign cua ty dign____________
a Doi vdi mach ben ngoai du'gc chi ra trong Bang 13, ID 6 va 7. 
b P6i vdi mgeh ben ngoai dirtyc chi ra trong Bang 13, ID 3, 4, 5. 

2.2.S.7. SPDs
Neri mpt bien tra du’p’c sif dung gi&a mach nguon d* dign dp ES3 va noi dat bao vp:
- Ket noi dat phai tuan theo 2.2.6.7; va
- Bien tra phai tuan theo D.8.
Noi mpt bien tro du’p’c so dung gioa dodng dipn nong va doong dipn trung tinh hope 
gitra cdc doong dipn ndng, nd phai tudn theo D.8.
Noi mpt SPD doge so dung gioa nguon dipn vd dat bao vp, nd phai bao gom mpt bien 
tro vd mpt GDT doge m£c noi tiep, trong dd cdc dieu sau doge dp dung:

- Bien tro phai tuan theo D.8;
- GDT phai tuan theo:

o Tho nghipm codng dp dipn cua 2.2.4.9.1 doi vdi Idp Cdch dipn chinh; 
vd
Cdc yeu cau ve khe ho va chieu ddi dodng rd ben ngoai cua 2.2.4.2 va 
2.2.4.3 toong ong cho Id’p Cdch dipn chinh.

GHI CHO 1: MOt v£i vl du cua SPDs Id MOVs, bi£n trd’ vd GDTs..M$t bi6n trfr <561 khi du><yc gqi Id VDR ho$c bt6n 
trfr 6 xit kim logi (MOV).
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- Mpt dipn trd ho£c mpt nhdm cdc dipn trd hopt dpng nho mpt bipn phdp bao vp gioa 
mpch ket noi vdi nguon vd mach cd mpc dich ket noi vdi cdp dong true;
- Dipn trd boat dpng nho Id bien phdp bao vp so phdng dipn cua tp dipn.
Ngoai ra, dipn trd md bdc cau Idp Cdch dipn chinh, lop Cdch dipn phu ho$c Idp cdch 
dipn tang codng phai tuan thu vdi moi dieu sau day:
- Dipn trd don hope mpt nhdm cdc dipn trd phai tuan thu vdi yeu cau ve khe ho 
(clearance) va chieu ddi dodng rd cua 2.2.4.2 vd 2.2.4.3, toong ong gioa cdc ddu cuoi 
cho tong dipn dp lam vipc tren Idp cdch dipn (xem Hinh M.4);
- Doi vdi nhdm cdc dipn trd doge so dpng nho la bipn phdp bao vp tdng codng hodc 
cho bdc cau Idp bao vp tang codng, khe ho va chieu ddi dodng rd doge tiep epn nho 
the Ian logt tdng didn trd doge noi tit trd khi nhdm tuan thu cdc yeu cau lien quan 
cua D.10.

Bang 29 - Tong quan v4 cac thd nghiem cho cac ong dung dien trd

Thd 
nghiem 
tang dipn 
ap________
E.10.4'
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Cac yeu cau tren khong ap dung vdi SPDs diFac ket noi voi noi dat tin Cciy (xem 
2.2.6.7).
GHI CHU 2: Ti6u chuin nay khdng yeu c£u ode thiet bj khtr xung di?n tuan theo bat ky tieu chuan thanh phan cy 
the nSo. Tuy nhien, sy* chu y dirge t§p trung vao b$ ti6u chuin IEC 61643, cy the la: ;

- IEC 61643-21 (thi£t bj khu- xung diyn)

- IEC 61643-311 (ong phong <5100 c6 khi)

- IEC 61643-321 (avalanche breakdown diodes)

- IEC 61643-331 (metal oxide varistors)

- IEC 61643-341 (thyristor surge suppressors TSS).

GHI CHU 3: SPDs giira mgeh ben ngogi vd d£t khong dirge coi IS bi$n hSp bao vg Cac yeu cau cho nh&ng SPDs 
do dirge bao hSm trong 2.2.4.11.2.

2.2.5.8. Cach dien giira ngudn va mach ben ngoai bao gom cap ddng true
Cach dien giira nguon va ket noi den cap dong true, bao gom bat ky dien tro m^c song 
song voi lop each dien do, phai co kha nang chju doo’c xung dien tir mgeh ngoai va 
ti> nguon dien.
Yeu cau nay khong ap dung trong bat ky thiet bi nao.du’di day:
- Thiet bi trong nha si> dung ang ten tfch hop ben trong va khong dirge trang bi ket noi 
voi cap dong true; hoac
- Thiet bi dirge noi voi noi dat tin cay tuan theo 2.2.6.7.
Str ket hgp cua each dien va dien tro dirge thir nghiem sau khi dieu chinh cua E.10.2 
nhir sau:

- Doi voi thiet bi dirge thiet ke de ket noi voi cap dong true dirge ket noi vdi ang ten 
ngoai troi, thir nghiem dot bien dien ap cua E.10.4; hoac
- Doi voi thiet bi dirge thiet ke de ket noi vdi cap dong true khac, thir nghiem xung cua 
E.10.5; hoac

- Doi vdi thiet bj dirge thiet ke de ket noi vdi ca ang ten ngoai trai va cac ket noi cap 
dong true khac, thir nghiem dot bien dien ap E.10.4 va thir nghiem xung E.10.5.
Sau khi thir nghiem:

- Cac dien phai tuan thu vdi 2.2.4.5.3 va dien tra co the bj loai bo khi dang thgc hien 
thir nghiem nay; va

- Dien tra phai tuan thu vai E.10.3, tnr khi co dir lieu co san cho thay sir tuan thu cua 
dien tro*.
2.2.5.9. Bien phap bao ve cho 6 cim trong thiet bi ngoai trai
Phai sir dung thiet bi bao ve dong dien dir co dong dien dir danh dinh khong virgt qua 
30 mA trong nguon dien cap cho cac d c£m danh cho muc dich sir dung chung.
Thiet bj bao ve dong dien dir phai la mot phan ben trong cua thiet bi ngoai trai hoac 
phai la mot phan cua viec kip dat tda nha.
Kiem tra sir tuan thu b&ng ebeh xem xet.
2.2.6. Dong dien trong day din bao ve
2.2.6.1. Thong tin chung
Dirai cac dieu kien hoat dong binh thirang, mot dong dfen trong day d§n bao ve co 
the host dong:
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- Nhu* la bien phap bao v$ co ban de trdnh c£c thanh phan dan dien tiep cgn diro-c 
khong virpt qu£ gidi han ES1;
- Nhir la phirang ti^n gi^i hgn dien dp chuyen tiep trong mach noi dat
Dudi cac dieu ki^n I6i don, ddng dien trong ddy dan bao ve c6 the boat dong nho Id 
phoong tien bao ve bo sung de tranh cdc thdnh phan ddn dien tiep can du’Q’c voot 
qua gidi han ES2.
2.2.S.2. Yeu cdu d6i vdi dong dien trong day dan bao ve

2.2.6.2.1. Yeu cdu chung
Ddng dien trong ddy din bao vd phai khong chda chuyen mach, thiet bi gidi hgn ddng 
dien hogc thiet bi bao ve qua ddng dien.
Kha ndng mang ddng cua ddng dien trong ddyjdln bao ve phai du trong thdi gian xuat 
hien ddng dien sy’ co trong cac dieu kien si/ co don le.
Si/ ket noi doi vdi ddng dien trong day din bao ve phai du’Q’c tao ra sdm hon va ngit 
mupn hon so vdi ket noi nguon trong tong trodng hop sau:
- Mpt ket noi (tren mpt cap) hoac mpt ket noi gin vdi mpt phan hoac cum lip rip phy 
ml ngodi khong cd ky nang cd the du’Q’c thio ra du’Q’c;
GHI CHG: thyc t6t r&ng vi$c xfiy di^ng n^y cling dirge dp dyng khi ngirdi c6 ky ndng dirge mong dgi se thay th6 
cdc b$ ph§n ngu6n vd cdc cym l£p rdp khi thi&t bi dang ho?t d$ng.

- Phich elm tren day dien;
- Bq ghdp thiet bi (an appliance coupler).
Chat bin khong du’Q’c hogt dpng nho Id phoong tien duy nhat cung cap si/ an todn co 
hoc cho ddng dien trong day dan bao v$.
Dau noi day bao ve phai du’Q’c thi/c hien sao cho nd khong cd kha ndng bi long trong 
qud trinh bao doong, ngodi viec bao dodng chinh ddng dien_trong day ddn bao ye 
thi/c te. Mot thiet bi dau cuoi cd the dung de noi nhieu day dan lien ket bao ve. MQt 
dau noi day dan noi dat bad ve se khdng du’Q’c coi Id mpt phuong tien de dam bao bat 
ky thanh phan hope bQ phgn nao khde ngodi mot day ddn lien ket bao ve.
Cd the so dyng mot dau noi day duy nhlt cua lopi vit hole dinh tdn de gio chdt ca bo 
phan bao ve day noi dlt vd ddy din lidn ket bao ve trong thiet bi cd day cap nguon 
khdng the thdo rd’i. Trong trod’ng hQ’p ndy, dau noi day cua day ddn noi dat bao ve 
phai dop’c tdeh bd’i khdp noi khdi day dan lien ket bao ve. Day ddnnoi dat bao ve phai 
doQC ddt dodi cung cua cym ket noi, de day ddn ndy se Id ket noi cuoi cung bi thdo 
ra.
2.2.6.2.2. Mau cua each dipn
Cdch dien cua ddy ddn noi dat bao ve phai cd mdu vang vd xanh.
Neu day ddn lien ket bao ve dop’c cdch dien, cdch dien phai co mdu vdng va xanh 
ngodi trd hai trodng hQ’p sau day:
- Doi vdi day noi dlt, cdch dien, neu dop’c cung cdp, co the trong suit.

- Ddy noi lien ket bao ve dope lip rdp nho Id cdp ruy-bang, thanh edi, day in v.v. cd 
the cd bat ky mdu ndo vdi dieu kien khdng cd kha ndng phdt sinh viec hieu sai ve vi$c 
so dung ddn day dan.
Ki&m tra si/ tuSn thu bSng c$ch xem x6t.
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Kich thipo’c day din ndi dit bao v$ tdi thieu 
mm2

' J ; ___ ’ ; I

Bang 30 - Kich thipo’c dan din ndi dit bao ve cho bien phap bao ve tang twang

Ong dan linh hogt phi kim logi
ong din linh boat kim loai 
ong din kim loai khong linh hogt___________________________
Day din noi flat bao ve du,o,c thiit ke de ip dgt bfri ngudi co ky nang

4
2,5
1,5
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2.2.6.3. Yeu ciu ddi vai dan dan ndi dat bao ve
Day dan noi dat bao ve phai tuan thu vdi kich thuvc day dan toi thieu trong Bang D.7.
GHI CHO 1: Doi vai thiet bi du’Q’c ket noi co dinh du’Q’c cung cap voi (c^c^ dau cuoi di kit noi vdi nguon di|n lu’d’i, 
can tham khao c^c y&u cau ve h| thing day di$n toa nha cua quoc gia ve kich thu'd'c day nli dat bao v|.

GHI CHU 2: IEC 60364-5-54 cd the du'0'c si> dung de xac dinh kich thu’d'c day din toi thieu.

Doi vdi ddy dan ket noi vdi thiet bi duac cap nguon tu’ nguon dien mot chieu, ket noi 
tiep dat bao v$ co the diro’c cung cap bdi dau cuoi rieng biet.
Day din tiep dat bao ve dong vai tro nhu mot bien phap bao ve tang cu’dmg chi co thl 
duac su’ dung trong thiet bi thao lip loai B hoac trong thiet bi ket noi co dinh va phai:
- Diro’c bao gom va du’Q’c bao ve bdi day nguon cd vd boc phu hop vdi G.7.1 va khong 
nhe horn day tai nang nhir quy dinh trong Phu luc C cua IEC 62440:2008; hoac
- Cd kich thu’dc day din toi thieu khong nhd horn 4 mm2 neu khong du’Q’c bao vq khdi 
hu* hong vat ly; hoac
- Cd kich thu’dc day din toi thieu khong nhd horn 2,5 mm2 neu du’Q’c bao ve khdi hu’ 
hong vat ly; hoac
- Du’Q’c bao ve bang mpt ong din du’Q’c thiet ke de noi vdi thiet bi va cd kich thu’dc toi 
thieu phu hop vdi Bang 30.
GHI CHU 3: Doi v&i day c£p nguon, xem D. 7.

GHI CHU 4: Vo day d§n chju tai nang duxyc coi la phu hpp dl bao vp khdi hif hong vdt ly.

Day din noi dat bao ve boat dong nhu’ bien phap bao ve kep cd the chi diro’c sd dung 
tren thiet bi thao lip loai B hoac tren thiet bi ket noi co djnh va phai bao gom hai day 
din noi dat bao ve doc lap.

Su’ tuan thu du’Q’c kiem tra bdi thanh tra va phep do kich thu’dc din noi dat bao ve 
theo Bang 30 hoac Bang 7 neu ap dung diro’c.
2.2.6.4. Yeu cau doi vdi day din lien kit bao ve
2.2.6.4.1. Yeu ciu chung
Cac day dan lien ket bao vq cua cac bo phan du’Q’c yeu cau noi dat vdi muc dich an 
toan phai tuan thu mot trong cac dieu sau:
- Kich thirdc day din toi thieu trong Bang D.7; hoac
- Neu dong dien danh dinh cua thiet bi hoac dong dien bao ve danh dinh cua mach 
dien virol qua 25 A, vdi kich thirdc day din toi thieu trong Bang 31; hoac
- Niu ca dong dien danh dinh cua thiet bi va ddng dien bao ve danh dinh cua mach 
dien khong virol qua 25 A, mot trong hai dieu sau:
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AWG 
di?n rich mgt c^t ngang theo 

mm2

120
150 
185 
240

GHI CHO: Rich thu-frc AWG v£ kcmil chi du-crc cung cSp l£m thfing tin. C£c diSn tfch m$t cSt lifin quan da du-tyc 
ISm trdn d6 chi hi&n thj c6c s61i$u quan trpng. AWG Id viAt t£t cua tip American Wire Gage v£ thu§t ngu1 “emir diing 
de chi dan vj mil trdn. trong d6 m$t mil trdn b&ng (diFfrng kinh tinh b&ng mil)2.

300
340
400
460

Kich thipac day din t6i thi&u
Di?n tich mat 

cat ngang 
mm2

0,3 
•0,5 
0,75 
1,0. 

1,25 
1.5 
2,5 
4.0 
6,0
10 
16 
25 
35 
50 
70 
95

Nhd han ddng dien danh dinh cua 
thiit bj hoac ddng dien danh dinh 
bao v| cua m?ch dang du’p’c xem 

xdt
A 

Len din va bao gdm
3
6
10
13
16

______________ 25_____________  
______________ 32_____________  

40
_______________ 63______________

80
_______________100______________  
_______________ 125______________  

160
190
230 
260

2.2.6.4.2. Xac dinh dinh mipc ddng dien bao ve
2.2.6.4.2.1. Ngudn la ngudn dien cung cip chinh
Khi nguon Id nguon cung cap dien lu’di, dinh mu’e ddng dien bao ve cua mach Id djnh 
mu’e cua thiet b| bao ve qud ddng du’Q’c cung cap trong viec Idp dAt tda nha hoac nhir 
m$t phin cua thiet bi. ...

22 0,324 
20 0,519 
18 0,8 
16 1.3 
16 1,3 
14 2 
123 
105

_____________ 88______________ 
6 13
4 21 
2 33 
1 42 
0 53 

000 85
___________0000 107___________

Kcmil 
dien ttch m^t cit ngang theo mm2 

250 
300 126 
400 202 
500 253
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Vd’i kich thu’d-c day din nhd nhat trong Bang 31; ho£c 
o Vdi thij nghiem ngan mgeh gid’i hgn cua Phu lye R; hogc

- Boi v6*i chi cac thanh phan, khdng du’Q’c nhd ho-n day din nguon dien cung cap cho 
thAnh phan.
Neu ddng dien danh dinh cua thiet bi khdng du’Q’c nha san xuat edng bo, nd cd the 
dugc tinh bAng edng suat danh dinh chia cho dien Ap danh dinh.
GHI CHO: Gte tri cua ddng di^n bao v$ danh djnh du-ac su> dqng trong BSng 31 vS trong thu- nghi$m cua 2 2.6.6.2.

Bang 31 - Kich thu’d’C day din lien kit bao vq tdi thieu cua day din dong
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Khi thiet bi bao ve qua dong dirac cung cap trong viec lip dat tda nha, thi:
- Doi vdi thiet bi co the cim loai A, dinh mi/c ddng dien bao ve la dinh mijc cua thiet 
bi bao v$ qu£ dong diro’c cung cap ben ngoai den thiet bi (vi du, trong he thong day 
dien trong tda nha, trong phich cam dien hoac trong tu thiet bi), vdi toi thieu la 16 A;
GHI CHO 1: tgi hau het cSc quoc gia, 16 A du’Q’C coi Id phu hop Idm dinh mi/c ddng di$n bao v? thlch hop cua 
m$ch cung cdp tu* nguon di^n.
GHI CHO 2: Tgi Canada va My, djnh mu’c ddng dien bao ve cua mech cung cap tu* nguon du’Q’C lay Id 20 A.
GHI CHO 3: TqI UK vd Ireland, djnh muc ddng di$n bao v£ du’Q’C Idy Id 13 A, day Id muc Idn nhat cua cau chi du’Q’C 
su dyng trong phich dm ngudn.
GHI CHU 4: Tei Phap, trong trvd’ng hop cy the, djnh muc ddng dien bao ve cua mgch cung cap tu nguon dupe 
Idy la 20 A thay vi 16 A.

- Doi voi thiet bi co the cam loai B, va thiet bi ket noi co dinh, dinh mu’c ddng dien bao 
ve la mire toi da cua thiet bi bao ve qua ddng du’Q’C chi dinh trong hird’ng dan lap dat 
thiet bi du’Q’C cung cap ben ngoai thiet bi.
2.2.G.4.2.2. Ngudn khac vai ngudn cung cap chinh
Khi nguon la nguon ben ngoai cd ddng dien toi da cd gidi hgn von cd bdi trd khang I 
ben trong cua nguon (vi du nhu* la tro khang cua bien ap bao ve), dinh mdc ddng dien 
bao ve cua mach la ddng dien cao nhat cd du’Q’C ti> nguon do qua tai bat ky.
Khi ddng dien toi da tu’ nguon cap ben ngoai bi gid>i han bdi thanh phan dien tu1 cua 
nguon, dinh mire ddng diQn bao ve phai du’Q’C lay b^ng ddng dien dau ra Id’ll nhat vdi 
bat ky tai thuan trd* nao, bao gom ca ng£n mach. Neu ddng dien bi gid’i han bdi trd 
khang, mot cau chi, thiet bi PTC hoac thiet bi ng£t mach, ddng dien du’Q’C do sau 60 s 
tai hoat dong. Neu ddng dien bj gidi han bdi cac phu’O’ng tien khac, ddng dien du’Q’C 
do sau 5 s tai hoat dong.
2.2.6.4.2.3. Ngudn la mach ben trong
Khi nguon la mach ben trong thiet bi, djnh mdc ddng dien bao ve cua mach la:
- Mdc cua thiet bi bao ve qua ddng neu ddng dien bi gidi han bdi thiet bi bao ve qua 
ddng; hoac

- Ddng dien dau ra Idn nhat, neu ddng dien bj gidi han bdi trd khang ngudn cua ngudn 
cap. Ddng dien dau ra du’Q’C do vdi bat ky tai thuan trd nao bao gdm ca ngdn mach, 
du’Q’C do sau 60 s sau khi tai hoat dong neu ddng dien bi gidi han bdi trd khang hoac 
cac thiet bi gidi han ddng nhu* cau chi, thiet bi ngdt mgeh hoac thiet bi PTC; hoac du’Q’C 
do sau 5s trong cac trirdng hop khac.
2.2.6.4.2.4. Thidt bj bao ve qua ddng va gidi han ddng dien
Thiet bi gidi hgn ddng (thiet bi PTC) hoac thiet bi bao ve qua ddng (c3u chi hoac thiet 
bi ng^t mach) phai khdng du’Q’C ket noi song song vdi bat ky thanh phan nao cd kha 
nang hong ve trang thai diQn trd thap.
2.2.6.4.3. Cac tieu chi tuan thu

tuan thu duve xem xet va do d$c theo kich thuv’c day d§n lien kdt bao ve theo 
Bang 31 hoac Bang D.7 va th&nghiem cua 2.2.6.6 hoac Phu luc R neu ap dung dcKxc.
2.2.6.S. DAu ndi cho ddng dien trong day din bao ve
2.2.6.5.I. Yeu cau
Dau noi cho ket noi vdi day din noi dat bao vq phai tuan thu kich thirdc dau noi nhd 
nhat trong Bang 32
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Di$n tich cua mat cdt ngang 
mm2

Kich thipdc dfiy 
dfin 
mm2 

(tip Bdng D.7)

3,5 
4.0 
5,0 
5.0 
5.0 
6,0 
7,9

9,6
12,6
19,6
19,6
19,6
28
49

Lo?i try ho$c 
lo?i dinh Un 

7
9.6
12,6
12,6

. 19,6 
28 
49

Dtrang kfnh ren danh nghia t6i 
thi6u 
mm 

L091 try hoSc 
loai dinh tan 

3,0 
3.5 
4,0 
4,0 
5.0 
6,0 .. 
7,9

Lo?i vita
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Dau noi cho ket noi day dan lien ket bao v? phai tuan thu kich thu v6i mpt trong c£c 
dieu sau:

- Kich thu’d’c dau noi nhd nhat trong Bang 32; hogc

- Neu dong dien danh dinh cua thiet bi hogc dinh mu’c dong di$n bao v$ cua mach 
virol qua 25 A, vdi cac kich thifdc dau noi khong quci 1 kich thu’d’c nhd han trong 
Bang 32; ho£c
- Neu ca dong di?n danh dinh cua thiet bi va dinh mu’c dong dien bao v? cua mach 
khong vircyt qud 25 A; mpt trong hai:

+ Vdi cac kich thu’d’c dau noi khong virgt qua 1 kich thirdc nhd han trong Bang 
32; hoac
+ Vai tha nghiem nglin mach gid-i hgn trong Phu iyc R;

Hoge
- Chi doi vai cdc thanh phan, khong dagc nhd han kich thadc dau noi cung cap dien 
cho thanh phan.

Bang 32 - Cac kich thu’d’c cua d^u noi cho ddng dien trong day din bao ve

Lo?i vita

1
1,5
2,5
4
6 

10b
16 b ______ , ______ ______________________

a Logi vlt dung chi m0t d^u noi kep dSy d§n dudM d^u vlt, cd ho$c khfing cd long d&n.
b D6 thay th& cho c6c y6u c£u cua bang nay. day din n6i d£t bSo v$ cd th6 du-gc gSn vSo cac d&u 
n6i d£c bi$t, ho$c phuerng ti$n kpp thlch h(yp du’qrc gifr ch$t bang ca c£u vlt va dai 6c vao khung kim 
logi cua thi6t bj. T6ng cua di$n t(ch m$t cat ngang cua vlt va dai 6c khdng dirge nhd han 3 l6n di$n 
tich mat c6t ngang cua kich thirdc day din trong Bdng 31 ho$c BSng D.7 n6u ap dyng dirge. D6u 
n6i phai tuan thu vdi IEC 60998-1 va OEC 60999-1 hogc IEC 60999-2, | 

Scrphu hop (foyc ki6m tra bdng c&ch xem x6t (fenh gte d# li^u duxyc cung c$p b&i 
nha s£n xuat ho$c b3ng c&c thu1 nghtem ho$c do kich thirdc dau noi bao ve phu h<yp 
v&i B&ng 32, thu1 nghiem cua 2.2.6.6 ho$c Phy luc R n£u dyng duoc.

2.2.6.S.2. SijP an mon
Cdc b$ phan din dien tiep xue vdi d£u noi d£t bao ve chinh, cac dau noi va dau noi 
lien ket bao ve phai dirge Iga chgn theo Phy Iyc L sao cho higu dien the giira hai kim 
logi khac nhau bat ky la 0,6 V hoac nhd han.

Sy1 phu hyp duyc kiem tra bang c$ch xem x6t va d£nh gte du1 li$u duxyc cung cap boi 
nha sSn xu&t v& v$t li$u cua ru$t din va dau n6i va clc bo phan lien quan vl xlc dinh 
hiyu dien the.

2.2.6.6. Dien tro* cua he thdng lien kdt bao ve

2.2.6.6.1. Yeu cSu



Bang 33 - Thai gian thu> nghiem, thiet bi k£t ndi vai ngudn

Thai gian thip nghiem 
Phut

2 
4 
6 
T 
10

Dinh mire dong dien bao cua mach 
di?n 

A
Len din va bao gim

30 
60 
100 

_______________ 200_______ _______
Tren 200
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Day din lien ket bao ve va cac dau noi phai khong c6 dien qu£ miFC
GHI CHU he thong lien ket bao v$ trong thiet bi bao gom day dan don ho§c mpt to hp’p cua cac b$ phgn dan di$n, 
n6i d£u n6i d&t bao chinh v6i mpt phan cua thi6t bj se du'qrc n6i dat vdi myc dich an todn.

Day dan lien ket bao ve can co kich thirdc day din nhd nhat trong Bang D.7 trong suot 
chieu dai cua chung va cac dau noi cua chung deu dat klch thu’dc toi thieu trong Bang | 
32 thi du’O’c coi la tuan thu ma khong can thuP nghiem.
Tren thiet bi ma chi noi dit bao ve vdi cic ket cau phu hoac vdi bo phgn rieng biet 
dirge thijc hien bing mot loi cua c£p nhieu Idi cQng cap ngudn cho cac ket cau phu 
hoac bp phan do va khi cap du’O’c bao ve bing thiet bi bao ve du’O’c danh gia thich hop 
di vao tlnh den kich thirdc cua day din, dien tro cua day din lien ket bao ve trong cap 
do khong du’O’c tinh vao phep do.
2.2.G.6.2. Phuong phap thu* nghiem
Dong dien thu’ nghiem co the AC hoac DC va dien ap tht? nghiem phai khong vircyt qua 
12 V. Phep do du’O’c thiic hien giira dau noi dat bao ve chinh va diem tren thiet bi can 
du’O’c noi dat.
Dien tro cua dau noi noi dat bao ve va cua bat ky day din noi dat trong. he thong day 
din ben ngoai khac khong du’O’c tinh den trong phep do. Tuy nhien, neu day din noi 
dat bao ve dupe cung cap cung vdi thiet bi, day din co the dua vao trong mach thu 
nghiem, nhung phep do muc ro’i dien ap dupe thuc hien chi tu dau noi dat bao ve 
chinh den thanh phan can noi dat.
Can than de dien tro tiep xue giua dau cua dau do do va phan din dien can do khong 
lam anh huung den ket qua thu nghiem. Ddng dien thu nghiem va thoi gian thu 
nghiem nhu sau:
a) Doi vai thiet bi dupe cap nguon tu nguon chinh trong do dinh muc dong dien bao 
v£ cua mach dupe thu nghiem la 25 A hoac nhd horn, dong dien thu nghiem la 200% 
cua d|nh muc dong dien bao ve dupe ap dung trong 2 phut.
b) Doi vdi thiet bi cap nguon tu nguon dien AC, trong dd dinh muc dong bao ve cua
mach dupe thu nghiem vupt qua 25 A, dong dien thu nghiem la 200% cua dinh muc 
dong dien bao ve hoac 500 A, tuy theo gia tri nao nhd han, va thdi gian thu nghiem 
nhu trong Bang 33. ,

c) De thay the cho b), cac thu nghiem dupe dua tren dac tinh thdi gian - ddng dien 
cua thiet bi bao ve qua ddng, thiet bi gidi han ddng dien su co trong day din lien ket
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bao v$. Thiet bi n^y du’Q’c cung cap trong EUT hoSc du’p’c chi dinh trong hu’d’ng dan 
lap d<it du’p’c cung cap ben ngoai thiet bi. Thu" nghipm du’p’c tien hanh tgi 200% dinh 
mu’c ddng dipn bao vp, trong khoang tho-i gian tiro’ng i>ng vdi 200% tren dpc tinh then 
gian - dong dipn. Neu khoang thai gian cho 200% khong dirge dua ra, cd the sir dpng 
diem g&n nhat trong dSc tinh thdi gian - dong dien.
d) Doi vdi thiet bi dirge cap nguon tir nguon DC, neu dinh mire ddng dien bao vp cua 
mach dipn dirge thir nghipm virgt qua 25 A, ddng dipn thir nghipm va thou gian dirge 
chi dinh bdi nha san xuat
e) Doi vdi thiet bi nhan nguon dipn cua nd tir mach ben ngoai, ddng dipn thir nghipm 
b£ng 1,5 Ian ddng dipn Idn nhat cd dirge tir mach dipn ngoai ho^c 2 A, lay gia tri nao 
Idn han, trong khoang thai gian la 2 phut. Doi vdi cdc thanh phan noi vdi day din lien 
ket bao vp de gidi han sir qud dp ho^c de gidi han ddng dien cham den mgeh dipn 
ngodi va khong virgt mdc ES2 trong cdc dieu kipn loi dan le, vipc thd nghipm dirge 
tien hanh tuan theo phtrang phdp thd nghipm lien quan mpt trong cdc phirang in a), 
b), c) hoac d) dga tren nguon dipn gia dinh.
2.2.6.6.3. Cac tieu chi tuan thu
Khi dinh mdc ddng dipn bao vp khong virgt 25 A, dipn trd cua he thong lien ket bao 
vp, dirge tinh todn td sg rai dipn dp, phai khong virgt 0,1 Q.
Khi dinh mdc ddng dipn bao vp virgt 25 A, dipn dp rd-i qua hp thong lien ket bao vp 
phai khong virgt 2,5 V.
2.2.6.7. K6t ndi tin cay cua day din tiep dit bao ve
Doi vdi thiet bi ket noi co dinh, vipc noi dat dirge coi la tin cpy.
Doi vdi thiet bi nguon dipn dirge ket noi bdng day, vipc noi dit cQng cd the dirge coi 
la tin cay doi vdi:
- Thiet bi cd the edm dirge lopi B; hoic
- Thiet bi cd the cim dirge co djnh logi A,
+ Dirge dg dinh sir dung d mpt dia diem cd lien ket ding the (ching hpn nhir trung 
tarn vien thong, phdng mdy tinh chuyen dung hope khu vgc hpn che truy cap); va
+ Cd hirdng din lap dpt yeu cau ngirdi cd chuyen mon kiem tra ket noi tiep dat bao 
vp cua 6 cim; hope
- Thiet b[ cd the cam dirge co dinh lopi A,
+ Cd quy dinh cho ddy din noi dat bao v§ dirge ket noi vTnh viin; va
+ Cd hirdng din cho sg lip dpt cua day din den tiep dia tda nha bdi ngirdi cd chuyen 
mon.
Doi vdi thiet bi noi vdi mach ngoai dirge chi ra trong Bang 13, ID so 1, 2,*3, 4 va 5, 
vipc tiep dia dirge coi la tin cay doi vdi thiet bi cd the cim dirge lopi A va thiet bi cd the 
cim dirge lopi B md cd quy dinh:
- Ket noi vdi day din tiep dia bao vd vinh viln; vd
- Cd hirdng din cho sg lip dpt cua day din den tiep dia tda nhd bdi ngirdi cd chuydn 
mon.
2.2.6.S. Ndi dit
Neu ddy dan noi dat bao vp trong day cap nguon chinh chi dirge sir dung de hinh 
thanh vipc noi dat chdc ndng:
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- Ap dung cac yeu cau cho kich thudc day dan du’O’c dua ra trong G.7.2 doi vdi day 
d§n noi dat cua day cap nguon chfnh; va
- Viec ghi nhan cho thiet bi cap II vdi noi dat chifc nang phai du’O’c sif dung nhu* quy 
dinh trong E.3.6.2: va
- Dau vao cua thiet bi, neu du’O’c si? dung, phai tuan thu vdi yeu cau ve chieu dai 
diFcrng rd va khe hd1 doi vdi each dien kep hoac each di?n tang cu’d’ng.
GHI CHU 1: mQt vdi dau cho thi&t bj cap I kh6ng cd <3u edeh di^n dung lam edeh di$n kdp hope edeh dipn tang 
cu&ng gi&a cdc pha vd dau n6i ti6p dia bdo v0. Thiet bi sd dpng dau vao nhu> v$y khong dwgc coi Id thi6t bj cap II.

2.2.7. Dien ap tidp xue tidm nang, dong dien cham va dong dien trong day din 
bao ve
2.2.7.1. Thong tin chung
Cac phep do dien ap tiep xue, dong dien cham va dong dien ddng dien trong day din 
bao ve du’O’c thirc hien vdi EUT du’O’c cung cap d dien ap nguon bat loi nhat (xem 
A.2.3).
2.2.7.2. Thiit bi do va mang
2.2.7.2.1. Do dong dien cham
Doi vdi ph6p do ddng dien cham, dung cu du’O’c sd dung de do Uz va Ua du’O’c quy 
dinh trong Hinh 4 va Hinh 5 tu’O’ng dng trong IEC 60990:2016 phai chi thi dien ap dinh. 
Neu ddng dien cham cd dang song hinh sin, cd the sd dung thiet bi do chi thi gia tri 
hieu dyng.
2.2.7.2.2. Do dien ap
Thiet bj, hoac cac bo phan cua thiet bi, du’O’c thiet ke de noi dat trong dng dung du* 
kien, nhirng khong du’O’c noi dat theo quy dinh, phai du’O’c noi dat trong qua trinh do 
tgi diem ma tai do dien ap tiep xue tiem nang la Ion nhat.
2.2.7.3. Thidt lap thiet bi, kdt ndi ngudn cung cdp va kdt ndi dit
Viec thiet lap thiet bi, ket noi ngudn cung cap thiet bi va ndi dat thiet bi phai phu hop 
vdi Dieu 4, Dieu 5.3 va 5.4 cua IEC 60990:1999.
Thiet bi du’O’c cung cap co ket ndi vdi dat tach biot khdi day dan ndi dat bao ve phai 
du’O’c thd nghiem khi da ngdt ket ndi do.
He thong thiet bi du’O’c ket ndi vdi nhau co ket ndi rieng biet vdi ngudn dien phai co 
tong thiet bi du’O’c thd nghiem rieng biet.
He thong thiet bi du’O’c ket ndi vdi nhau co mot ket ndi vdi ngudn dien lodi phai du’O’c 
thd nghiem nho mot thiet bi duy nhat.
CHO THlCH 1: H$ th6ng thiet bj du’Q'c.ket noi vd-i nhau du’O’c quy dinh chi tiet han trong Phu lye A cua IEC 
60990:1999.

Thiet bi du’O’c thiet ke cho nhieu ket ndi vdi ngudn dien, noi chi yeu cau mot ket ndi tai 
mot thdi diem, phai thd nghiem tong ket ndi trong khi cac ket ndi khac bi ngat ket ndi. 
Thiet bi doo’c thiet ke cho nhieu ket ndi vdi ngudn dien, trong do yeu cdu nhieu ho’n 
mot ket ndi, mdi ket ndi phai doo’c thd nghiem trong khi cac ket ndi khac doo’c ket ndi, 
vdi cac day din ndi dat bao ve doo’c ket ndi vdi nhau. Neu ddng dien cham voot qua 
gidi han trong 2.2.2.2.2, thi ddng dien cham phai doo’c do rieng le.
CHLI THlCH 2: EUT khdng can thiet phai hogt d$ng binh thirong trong qua trinh thu1 nghiem nay.
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2.2.7.4. Thanh phdn cd the tidp can, khdng dirge ndi dat
Trong dieu kidn hogt dong binh thirdng, dieu ki$n boat dong bat thdi va cac dieu ki$n 
I6i don (ngoai tru* Idi bi^n phap bao ve), di$n dp tiep xue va ddng dien chgm phai dugc 
do tip tat ca cdc thanh phan din dien, cd the tiep cgn dirge ma khdng noi dat. Ddng 
di^n cham (ddng dt?n a va ddng dien b cua Bang 4) phai dirge do theo 5.1, 5.4 va 6.2.1 
cua IEC 60990:2016.
Trong dieu ki$n Idi do,n cua bien phap bao ve thfch hgp hogc bi?n bdp bao vq bp sung, 
bao gom 6.1.1.1 cua IEC 60990:2016. dipp dp tiep xue va ddng dipn cham phai dirge 
do tir tat ca thanh phan dan dien tiep can dirge md khdng noi dat Ddng dipn cham 
(ddng dien b cua Bang 4) phai dirge do vdi mang chi dinh trong Hinh 5 cua IEC 
60990:2016.
Doi vdi thanh phan khdng din dien tiep c§n dirge, thi> nghiem dirge thirc hien bang 
Id kim loai nhir quy djnh trong 2.2.2.1 cua IEC 600990:2016.
2.2.7.5. Thanh phin din dien co the tiip c?n, dirge ndi dit
it nhat mpt thanh phan din dien cd the tiep can dirge, dirge noi dat phai dirge thir 
nghiem ve ddng dien cham theo cdc Idi ket ndi nguon dien theo 2.3.1 vd 2.3.2.2 cua 
IEC 60990:2016, ngodi trtr 6.2.2.8. Ngoai trir trird-ng hgp dirge phep trong 2.2.7.6, 
ddng dien cham phai khdng virgt gidi han ES2 trong 2.2.2.2.2.
Dieu 2.3.2.2.3 cua IEC 60990:2016 khdng dp dung cho thiet bi coThiet bi ddng cdt 
hoac thiet bi ngat ket noi cd the ngdt ket noi tat ca cdc ege cua nguon cap dien, 
CHU THICK coupler cua thi6t bi Id vi dy cho thi6t bj ng& k£t ndi.

2.2.7.6. Yeu cau khi ddng dien cham virgt gid’i han ES2
Khi ddng dien cham virgt gid’i han ES2 trong 2.2.2 2.2 trong dieu kien sg co nguon 
cung cap dirge quy dinh trong 6.2.2.2 cua IEC 60990:2016, tat ca cdc dieu kien sau 
day dirge dp dung:
- Ddng dien ddng dien trong day ddn bao ve do dirge theo Dieu 8 cua IEC 60990:2016 
phai khdng virgt qua 5% cua ddng dien dau vao dirge do dird-i dieu kien boat dpng 
binh thirdng.
- Cau tao cua mach dien day ddn noi dat bao ve vd cdc ket noi cua nd phai cd:
+ Day ddn noi dat bao ve boat ddng nhir mpt bien phdp bao ve tang_cird’ng nhir quy 
dinh trong 2.2.6.3 hope hai day dan noi d£t bao ve dpc lap boat ddng nhir la bien phap 
bao ve kep, va
+ Ket noi tin cpy den noi dat bao ve nhir quy dinh tai 2.2.6.7;
- Nha san xuat phai dira ra gid tri cua ddng dien trong day ddn bao ve trong hiro-ng 
ddn Idp dat neu ddng dien virgt qud 10 mA;
- Bien phdp bao ve hird-ng dan dirge phai dirge cung cap, ngopi trir yeu to thir 3 khdng 
bat budc. Cdc yeu to cua bien phdp bao ve hirdng ddn phai nhir sau:

IEC 60417-6042 (2010-11); va

IEC 60417-6173 (2012-10); va
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+ Yeu to 2: “Canh bao”, hoac tir hoac van ban tirong dirong, va “Dong dien cham cao” 
hoac van ban tiro’ng duong.
+ Y6u to 3: khong b£t buoc
+ Yeu to 4: “Ket noi vdi noi dat tripoc khi ket noi vdi nguon" hoac van ban tirong diro’ng. 
C£c yeu to trong Bang huong din an loan (instructional safeguard) diroc yeu cau dat 
trdn thiet bi phai du’Q’c gan Idn thiet bi lien ke voi ket noi cung cap nguon cho thiet bi.
2.2.7.7. Dien ap tidp xuc tidm nang va ddng dien cham lien quan din mach ben 

ngoai
2.2.7.7.1. Dong dien cham tip cap dong true
Neu thiet bi du’Q’c noi voi mgeh ben ngoai bing cap ddng true va neu ket noi do co kha ( 
nang gay nen hong hoc, nha san xuat phai cung cap hu’d’ng din de ket noi vo* cua cip 
dong true voi bai dat cua toa nha theo 6.2 g) va 6.2 I) cua IEC 60728-11:2016.
2.2.7.7.2. Dien tidp xuc tidm nang va ddng dien cham lien quan din cap din dien 
ddi
Doi voi cac mgeh dinh ket noi vdi mach ben ngoai nhir mo tairong ID 1 cua Bang 13:
- Dien ap tiep xuc tiem nang phai tuan thu vdi ES2; hoac
- Ddng dien cham phai khong virot qua 0,25 mA.
Yeu cau tren khong du’Q’c ap dung neu cac mach ben ngoai tirong ung du’Q’c ket noi 
voi day din noi dat bao ve. ■
Su1 tuan thu duryc kiem tra b$ng phep do theo 2.2.7.2 va 2.2..T.3 b$ng each sis dung 
bo tri phep do trong Hinh 22 doi voi thiet bi dien 1 pha va Hinh 23 voi thiet bi ba pha.
CHO THlCH: Doi vdi th6ng phan phoi nguon khac, xem IEC 60990:2016.

Bi^n^ptuyohon thfr 
nghiem cattily
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2.2.7.8.,T6ng hap cac dong di?n cham tip cac mach ben ngoai
C£c yeu cau dudi day chi rd khi nao can ddy dan noi d£t bao v$ ket noi co djnh cho 
thiet bi cd the cam du’Q’c logi A hogc thiet bj co the cam du’Q’c loai B, neu ket noi nguon 
dien bi ngat.
C£c yeu clu duvc dp dung chi vdi thiet bj dinh duoc noi vdi mgch ben ngoai nhif mo 
ta trong Bang 13, so thu> Up 1, 2, 3 4.
GHI CHO CSc logi m?ch b6n ngoai Id thu-drng mgng viSn thfing.

Tong hQp cac ddng dien chgm tip thiet bi cung cdp den cac mach ben ngoai, phai 
khdng vugt qua gia tri ES2 (xem Bang 4).
Cdc thuat ngu* viet tdt diPdi day dime sip dung:
- h: dong dien chgm nhgn du’Q’c tip cac thiet bi khac qua mang ben ngoai.
- S(li); tong hop ddng dien cham nhan du’Q’c tip cdc thiet bi khde qua mgng ben ngoai.

- h: ddng dien chgm do bp nguon cung cap cua thiet bi.
Gia thiet ring moi mgeh cua thiet bi du’Q’c noi vdi mgeh ngoai nhgn 0,25 mA (h) tip cdc 
thiet bi khde, trip khi ddng dien thirc te tip cac thiet bi khac du’Q’c biet la thap horn.
Cdc yeu cau dipdi ddy a) hodc b) neu dp dung du’Q’c, phai du’Q’c ddp irng:
a) Thiet bi du’Q’c ket noi vdi mpch ben ngodi du’Q’c noi dat.
Doi vd’i thiet bi ma trong dd, mdi mgeh cd the ket noi den mpch ben ngodi du’Q’c noi vdu 
dau n6i cua day noi dat bao ve cua thiet bi, phai xem xet cdc yeu to sau:
1) Neu S(h) (neu khdng bao gom I2) vimt cdc gid’s hpn ES2 cua Bang 4:
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- Thiet bi phai co quy djnh ve ket noi co dinh vo’i dat bao ve trong day cap nguon cua i 
thiet bi co the cam diFOC loai A hoac thiet bi co the cim diroc loai B; va
- Hu’d’ng din lip dat phai quy dinh viec cung cap ket noi c6 dinh vdi dat bao ve co dien 
tich mat cat khdng nhd hon 2,5 mm2, neu du’o’c bao ve co hoc hoac la 4,0 mm2; va
- Cung cap nhan dan theo 2.27.6 va E.3.
2) Thiet bi nhir vay phai tuan theo 2.27.6. Gia tri cua h se duoc su’ dung de tfnh toan 

gia tri gioi han ddng di$n dau vao 5% tren mdi pha dirge quy dinh trong 2.27.6.
3) Tong cua S(li) va I2 phai tuan theo gioi han trong Bang 4.
Kiem tra str phu hop cua muc a) b&ng each xem xet hoac bSng thu3 nghiem neu can 
thiet.
Neu thiet bi co quy dinh cho ket noi dat bao ve co dinh theo 1) o tren, khdng edn tidn 
hanh phep do nao, ngoai tor I2 phai tuan thu vdi cac yeu cau Hen quan cua 2.2.7.
Thu3 nghiem dong di$n cham, neu edn, dtrqc thi/c hien su3 dung thiet bi do thich hop 
trong IEC 60990:2016, Hlnh 5, hoac bat ky thiet bi do nab khac cho ket qua tuong iu3. 
Mot nguon (vi du ngubn xoay chieu dope ghep dien dung co cung thn so duong day 
va cung pha voi nguon dien xoay chidu) dupe dat vao moi mach ben ngoai va dupe 
dibu chinh sao cho 0,25 mA hoac dong dien thuc te dupe biet la thap hon tu3 thiet bi 
kh&c co sdn de di vao mach ben ngoai do. Sau do, do dong dien chay trong day dbn 
noi dat.

b) Thiet bi doge noi vdi mach dien ngoai khdng doge noi dat. i
Neu mdi mach dien cua thiet bi cd the doge noi den mach ben ngoai ma khdng cd ket 
noi chung, dong dien cham cho moi mach khdng doge vogt qua gioi han ES2 trong 
Bang 4.

Neu tat ca cac mach cua thiet bi cd the doge ket noi den mach ben ngoai hoac bat ky 
nhdm nao cua cac cong nho vay deu cd ket noi chung, thi tong ddng dien cham to mdi 
ket noi chung phai khdng vogt gioi han ES2 cua Bang 4.
Kiem tra su3 phu hop voi muc b) bbng each xem xet va neu co cac diem ket noi chung, 
bang viec thpc nghipm sau.

Nguon dien xoaychibu dupe ghep voi dien dung co cung tan so va cung pha voi nguon 
dien xoay chibu dupe dat vao moi mach cua thibt bi co the dupe noi voi mach ngoai 
sao cho 0,25 mA hoac cuong do dong diqn th pc te dupe biet la thbp hon tu3 thiet bi 
khac, cb s$n de di vao mach do. Cac diem ket n6i chung dupe thu3 nghiem theo 5.7.3, 
cho du cac diem do co the tiep can dupe hay khdng.
2.3. Yeu cdu bao ve chdng chay do dien
2.3.1. Tong quan |
Giam kha nang bi thoong hoac thiet hai ve tai san do chay sinh ra to dien cd nguon 
goc ben trong thiet bi, thiet bi phai doge cung cap cac bign phap bao ve quy dinh trong 
Dieu 6.
2.3.2. Phan loai ngudn dien (PS) va nguon danh loa tidm an (PIS)
2.3.2.I. Yeu ciu chung
Nguon dien sinh nhiet cd the doge phan logi theo cac moc edng suat PS1, PS2 va i 
PS3 (xem 2.2.2.2.4, 2.2.2.2.5 va 2.2.2.2.6) cd the gay ndng dien tro cua ca cac bd 
phan va ket noi cua thiet bi. Cac nguon nang logng nay dga tren nang logng cd sin ! 
cho mot mach.
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Trong npi tgi nguon dien, PIS c6 the ph£t sinh do phong dien cua c^c ket noi bi hong 
hogc ha cua c£c tiep diem (PIS phong di?n) hogc ta cSc thanh phan tieu thy cong su&t 
han 15 W (PIS di$n tra).
Tuy thupc vao phan loai nguon di?n cua moi mach, can phai c6 mpt ho^c nhieu bi?n 
ph^p bao v$ can thiet de giam kha nang gay chSy hoSc giam kha nSng chSy Ian ra 
ngoai thiet bi.
2.3.2.2. Phan loai mach dien nguon
2.3.2.2.1. Yeu c^u chung
Mach dien du’Q’c ph£n loai PS1, PS2 ho$c PS3 dya tren cong suat cua mach dien.
Viec phan logi nguon dien phai difoc Xcic dinh being each do gi£ tri cong su&t Idn nhat 
trong mdi dieu kien sau:
- Doi vdM mgeh tai: nguon dien hogt dpng trong dieu kien binh third’ng nha quy dinh 
cua
nha san xuat khi gep loi te nhat (xem 2.3.2.2.2J;
- Doi vdi mach nguon: sir co nguon dien trong tnrang hop xau nhat khi sa dyng mach 
tai binh thirang theo quy dinh (xem 2.3.2.2.3).
Cong suat dip^c do tgi c£c diem X va Y trong Hinh 24 va Hinh 25.
2.2.2.2.2. Do cong suSt cho tripang hg>p xau nh£t

Tham khao Hinh 24:
- Phep do cd the dirge thgc hien md khong can ket noi mpch tai Lnl, trir khi cong su£t 
toi da phu thupc vao ket noi cua tai;
- Tpi cac diem X va Y, lap mpt Watt ke (ho^c v6n ke, Va, vS dong ho do dong dien, Ia);
- Ket noi mpt dien tra phi tuyen, Lvr, nhir dirge hien thi;
- Dieu chlnh dien tra phi tuyen, Lvr, de cd cong suat Ion nhat. Do cong suat toi da va 
phan logi nguon dien theo 2.3.2.2.4, 2.3.2.2.5 hoac 2.3.2.2.6.
Neu mpt thiet bi bao ve qu£ ddng boat dpng trong qua trinh thir nghipm, thi ph6p do 
phai lap Ipi a 125% dinh mac hien tpi cua thiet bi bao ve qua ddng.
Neu thiet bi hope mach gidi hpn cong suat hopt dpng trong qua trinh thir nghiem, thi 
phdp do phai dirge lap Ipi tai mpt diem cong suat ma tai dd thiet bi hope mpch gidi han 
cong suat da hopt dpng.
Khi ddnh gid cdc phy kien dirge ket noi qua cap vdi thiet bi, trd khdng cua cdp co the 
dirge tinh den khi xdc dinh PS1 hoac PS2 cua phy kien.
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2.3.2.2.3. Do cong suat cho tru’d’ng hop x4u nh4t cua ngudn dien
- Tai cac diem X va Y, mac mot Watt ke (hoac von ke, Va va dong ho do cu’d’ng do 
dong dien, Ia).
- Trong mach ngudn dien, mo phong bat ky tinh trang loi do-n nao co the dan den viec 
cong suat cijc dai cua dogn mach du’Q’c phan loai. Tat ca cac thanh phan trong mach 
ngudn phai dirge ng£n mach hoac ngat ket ndi tirng mach mot khi tien hanh do dac.
- Thiet bi chua bp khuech dpi am thanh cung phai dirge thir nghiem trong dieu kien 
hogt dong khong binh thirong Ccic dieu kien nhir quy dinh trong C.3.
- Do cong suat ege dai theo quy dinh va phan lopi cac mach dien ngudn theo 2.3.2.2.4, 
2.3.2.2.5 hoac 2.3.2.2.6.
Neu mot thiet bi bao ve qua dong hoat dong trong qua trinh thir nghiem, thi phep do 
phai lap lai o’ 125% dinh mire hien tpi cua thiet bi bao ve qua dong.
Neu thiet bi hoac mach gidi han cong suat hoat dong trong qua trinh thir nghiem,-thi 
phep do phai dirge lap lai tai mot diem cong suat ma tai do thiet bi hoac mach gidi han 
cong suat da hoat dong.
Khi cac thir nghiem dirge lap Ipi, mot dien trd thay doi cd the dirge sir dung de mo 
phong thanh phan bi Idi.
De tranh hir hong cac thdnh phan cua tai binh thirdng, mot dien trd cd the dirge sir 
dung thay the cho tai binh thirdng.
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2.3.2.2.4. PS1
PSI la mach ma cong suat nguon, duvc do theo 2.3.2.2, khong khong viriyt qua 15 W 
do diPQ’c sau 3 s.
Nguon di§n c6 sin tiF cSc mach ben ngoai dirQ-c mo ta trong Bang 13, ID 1 va 2, du’Q’C 
coi la gidi hgn cho PS1.
2.3.2.2.5. PS2
PS2 la mgch ma cong suit nguon, dirge do theo 2.3.2.2:

- Virgt quci gidi hgn PS1; va .
- Khong vugt qui 100 W do dirge sau 5 s.

2.3.2.2.6. PS3
PS3Ja mach cd nguon dien virgt qui gidi hgn PS2 hogc bit ky mach n£o c6 nguon 
dien chira dirgc-phamloai.
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2.3.2.3. Phan loai cac ngudn danh lira tidm an
2.3.2.3.I. PIS phong dien

■I

PIS phong di^n la mot vi tri c6 c£c dac diem sau:
- Dien cip ha mach (do sau 3 s) tren mpt day dSn ha hoac dang diem mo tiep xuc dien 
vippl qu£ 50 V (dinh) AC hogc DC; v&
- Tich cua dinh cua dien cip ho mgch (Vp) va ddng dien RMS do du’Q’c
(Irms) virol qu£ 15 (nghTa la VP * Ims > 15) tgi bat ky diem nao sau day:
• Mpt tiep diem, ch^ng han nhir Thiet bi ddng cat hogc dau noi;
• Mpt diem cuoi, chang hpn nhir mot diem diroc tgo boi mpt dau uon, Id xo hoac han;
• Rupt dan ha, chlng hpn nhir dau vet bang d£u day du’Q’c in, do hgu qua cua tinh
trang Idi don. Dieu kipn nay khdng ap dung neu mach bao vp dien tir hoac cdc bipn 
phdp xay di/ng bo sung du’Q’c sir dyng de giam kha nang xay ra Idi nay tro thanh mot 
PIS phdng dien. ?

Mpt PIS phdng dien du’Q’c coi la khdng ton tai trong PS1 vi cdc gid’i hph cua ngudn 
cdng suat. i
CHO THiCH 1: M$t dfiy d§n hd’ trong mgch di§n bao gdm Phung gi£n dogn xay ra trong c£c dgng dSn di$n tr§n 
bang m^ch in.

Cdc ket noi ddng tin cay hoac dir phdng khdng dirp-c coi la mpt PIS phdng dien.
Ket noi dir phdng Id bat ky loai ket noi nao cd hai hoac nhieu ket noi song song, trong 
do trirdng hop mpt ket noi bi Idi, cdc ket noi con Ipi van cd kha nang duy tri hogt dpng 
toan bp cdng suat.
Ket noi ddng tin cgy la ket noi du’Q’c coi la khdng nid*.
CHU THiCH 2: CSc k6t n6i c6 th6 dirtyc coi Id ddng tin c$y Id: .

- L6 cua mi&ng hdn tr£n bang mgch in du’Q’c gia cdng kim logi;

- Dinh tdn / khoen hinh 6ng dupe hdn bo sung; i;
J

- Cdc ket n6i u6n ho$c qudn ddy bling may ho$c t?o n£n bling cdng cy.
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CHO THlCH 3: C6 th6 siy dyng c£c phi/cmg ti§n kh£c d6 trSnh x3y ra PIS phdng di$n.

CHO THlCH 4: S^p c6 k& n6i do hi$n twgng mot nhi$t c6 th& dirp-c ngSn ngira b^ng cSch li/a chpn cSc b$ ph$n v6i 
h$ s6 gi§n n& nhi$t tu-o-ng tv nhif cua v$t li§u ban mgch in, cd tfnh d&n vj tri cua c2c b$ ph§n Ii6n quan v$t li$u. 
bdng.

2.3.2.3.2. PIS dien tra
PIS di$n tra Id bat ky bp phgn ndo trong mgch PS2 hoac PS3:
- Tieu thy han 15 Wdo dupe sau 30 s adieu kipn hoatdpng blnhthaang; hope

LUU Y Trong 30 s dau tien, khong cd gidi han.
- Trong cac dieu kipn l5i dan:
• Tieu thu han 100 W do dupe trong 30 s, khong ke 3 s dau tien, ngay lyp tuc
sau khi xuat hien loi neu cac mach dtpn tu, bo dieu chinh hope thiet bi PTC

da su dung; hoac
• Tieu thy han 15 W do dupe trong 30 giay sau’khi xuat hipn loi.
PIS dien tra dupe coi la khong ton tai trong PS1 vi ode gid-i hpn cua nguon edng sudt

2.3.3. Bien phap bao ve chong chay trong didu kien binh thwong va bdt thuang

2.3.3.1. Yeu cau
Trong dieu kien hoat dpng binh thuang va dieu kien hoat dpng bdt thudng, nhung 
bipn phdp bao vp ca ban sau dupe yeu cau:
- Khong xay ra htpn tupng chdy; va
- Khong bp phpn nao cua thiet b| hopt dpng dpt d£n gid tri nhipt dp Idn han 90% gid-i 
hen nhipt dp chdy tu phdt, tinh bdng dp C, cua b$ phpn nhu dupe xdc d|nh bai ISO 
871.
Khi khong xdc dinh dupe nhipt dp chdy tu phdt cua vdt lipu, thl nhipt dp se dupe gid-i 
han d- 300 ° C; va
CHO THlCH: T£i li$u n£y hi$n khSng c6 cAc y&u c&u d6i vdi byi ho$c ch6t Idng dS chdy khde v6i chdt long edeh 
diyn.
- Vgt lieu di chdy cho cac thanh phan va cdc bp phan khde (bao gom ca vd bpc diin, 
vd bpc ca khi va cdc bp phpn trang.trl) khong ndm trong vd bpc chong chdy phai tuan 
thu cdc yeu cau:
• Vgt lieu loai HB75 neu dp day ddng ke mdng nhit cua v£t lipu nay la < 3 mm; hope
• Vat lieu lopi HB40 neu dp day ddng ke mdng nhat cua vdt lieu nay Id s 3 mm; hope

• Vat lieu tao bpt Id-p HBF; hodc
• Phai vupt qua thu nghi^m spi ddy ndng do d- 550 ° C theo IEC 60695-2-11.

Cdc yeu ciu ndy khong dp dung cho:
• Cdc bp phpn cd the tlch nhd han 1 750 mm3;
• Cdc bp phan cd khoi lupng vat lieu dl chdy nhd han 4 g;

• Vat tu, vat lieu tieu hao, phuang tien vd v$t lieu ghi chip;
• Cac bp phan dupe yeu cau phai cd cdc thupc tfnh cy the de thuc hien cdc chuc nang 
dp kien, chlng han nhu con Ian cao su tdng hpp, ong mpc va vpt lieu quang hoc; vd
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• Banh rang, cam, day dai, vong bi va cac bfi phan khac se dong gop nhien lieu khong 
dang ke cho duy tri chay, bao gom, nhan, chan g^n, nap chia khoa, num van va nhung 
thij tirong tu’.
2.3.3.2. Tieu chi tuan thu
Su5 phu hap dirac kiem tra bang each xem xet va danh gia da lieu dirge cung cap bai 
nha san xuat hoac bang cac thu* nghiem trong dieu kien hoat dong binh thirang theo 
B.2 va trong cac dieu kien hoat dong bat thirang theo B.3. Nhiet do cua vgt lieu dirge 
do lien tuc cho den khi nhiet do da dat dirge trang thai can bling.
CHU THlCH: Xem A. 1.5 de biet chi tiet ve can bang nhi^t.

Cac bien phap bao ve ca ban ve gidi hgn nhiet do tuan thu cac yeu cau cua quy chuan 
nay hoac cac quy chuan an toan khac phai nlm trong mach khi dirge danh gia.
2.3.4. Bien phap bao ve chdng chay trong cac di€u kien loi dan
2.3.4.1. Yeu clu chung
Dieu phy nay xac dinh cac bien phap bao ve co the dirge sd dung de giam kha nang 
ch£y hoac chay Ian trong cac dieu kien loi dan le.
Co hai phirang phap tao nen bien phap bao ve. Cac phirang phap deu co the dirge 
ap dung cho cac cac bg phan cua cung mot thiet bi.
- Giam kha nang chay: Thiet bi dirge thiet ke de trong dieu kien mot Idi dan, khong co 
bo phan nao co the bi chay lien tuc. Phirang phap nay co the dirge sir dung cho bat 
ky mach nao trong do edng suat kha dung cua mach trong trang thai on dinh khong 
virgtqua 4000 W. Cac yeu cau va thd nghiem thich hap dirac neu chi tiet trong 2.3.4.2 
va 2.3.4.3.

• Thiet bi co the thao lap loai A dirge coi la khong virot qua gia tri trang thai on dinh 
4 000 W.
• Thiet bi co the thao lip loai B va thiet bi dirge ket noi co dinh dirge coi la khong virgt 
qua gia tri trang thai on dinh 4 000 W neu tich cua dien ap nguon danh dinh va dinh 
mire dong dien bao ve cua viec lap dat thiet bi bao ve qua dong (Vmains x imax) khong 
virgt qua 4 000 W.

- Kiem soat chay Ian: Lira chon va ap dung cac bien phap bao ve bo sung cho cac bo 
phan, he thong day dien, vat lieu va cac bien phap xay dang lam giam sg Ian truyen 
cua dam chay. Khi can thiet, bang each sa dung bien phap bao ve bo sung tha hai, 
chlng han nha cac bien phap bao vay dam chay. Phaang phap nay co the dagc sa 
dung cho moi loai thiet bj. Cac yeu cau daac neu chi tiet trong 2.3.4.4, 2.3.4.5 va 
2.3.4.6.

2.3.4.2. Giam kha nang chay trong cac diiu kien loi dan trong mach PS1
Khong can bat ki bien phap bao ve bo sung de danh cho mach PS1. Mach PS1 dagc 
coi II khong cd kha nang cung cap du nang lagng de lam cho vat lieu dat den ngaang 
nhiet dg chay.
2.3.4.3. Giam kha nang chay trong cac didu kien sip co dan trong mach PS2 va 
mach PS3
2.3.4.3.1. Yeu clu
Kha nang chay trong cac dieu kien sg co dan trong mach PS2 va mach PS3 khi cong 
suit kha dung khong vagt qua 4 000 W (xem 2.3.4.1) phai dagc giam bdt blng each 
sa dung cac bien phap bao ve bo sung sau day neu co:
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CHCl THlCH: D6i vdi mgch PS3 trong 06 cfing su£t kh6 dyng virtyt qu6 4000 W, xem 2.3.4.6.

- PIS phong dien ho^c PIS dien tro* phai dirge tcich bi$t nhir quy dinh trong 2.3.47 vai 
be m5t ben ngoai c6 the tiep xue cua thiet bi dirge coi la dirge bao phu bang vgt lieu 
dl chay;
- Cao thiet bi bao ve hoat dpng nhir mpt bipn phap bao vp phai phu hgp v6*i D.3.1 den 
D.3.4 hoac cac Tieu chuan thanh phan cua IEC;
- Dpng ca va mdy bien ap phai phCi hgp vdi D.5.3, D.5.4 hope cac tieu chuan IEC lien 
quan;
- Cac bien tra phai phu hgp vdi D.8.2; va
- Cac bp phan gan vdi nguon dipn lird’i phai phu hgp vai tieu chuan thanh phan IEC 
lien quan va cac yeu cau trong quy chuan nay.
Ngoai ra, cac thir nghipm trong 2.3.4.3.2 can dirge ap dung
Vi dp: Cac thanh phan lien quan den nguon dipn bao gom day cung cap, bp ghep thiet 
bi, bp Ipc EMC, linh kien, thiet bi chuyen mach, v.v.
2.3.4.3.2. Phirang phap thtP-
Lan lirgt ap dpng cac dieu kien co the gay ra chay nhir trong A.4. Cac dieu kipn ap 
dpng c6 the gay ra gian dopn hope ngan mach mpt thanh phan doi vai mach didn. 
Trong trirang hgp nghi nga, phdp thir se dirge lap Ipi hai Ian n(ra v6i cac thanh phan 
thay the de dam bao sg chay lien tpc khong xay ra.
Thiet bi dirge vgn hanh trong cac dieu kien loi don va nhiet dp cua vpt lieu dirge theo 
doi lien tpc cho den khi dpt dirge trpng thai can bang nhiet.
Neu vat din bi ho trong qua trinh m6 phong dieu ki$n I6i don, thi vat dan phai dirge 
noi bac cau va vipc mo phong dieu kipn I6i don se dirge tiep tpc. Trong tat ca clc 
trirong hgp khac, khi dieu kipn loi don dirge ap dung din den nglt ddng di$n trird-c 
khi dat den trpng thai can blng nhiet, nhiet dp phai dirge ghi Ipi ngay sau khi xay ra 
gian dopn.
CHO THlCH 1: Xem A.1.5 bi6t chi ti&t v6 efin bang nhi§t.
CHO THlCH 2: C6 th6 quan s6t th Ay sy tang nhi$t 0$ sau khi ddng di§n bj ng£t do qu6n tinh nhi§t.

Neu nhiet dp bi gi^i hgn bdi cau chi, trong dieu kien loi don:
- Cau chi phu hgp vd’i hp tieu chuan IEC 60127 phai mo trong vong 1 s; hope
- Cau chi khong phu hgp vdi hp tieu chuan IEC 60127 phai mo trong vbng 1 s trong 3 
Ian lien tiep; hoac
- Cau chi phai phu hgp vd’i thir nghiem sau day.
Cau chi bi doan mgeh va ddng dien se di qua clu chi trong dieu kien loi don c6 lien 
quan dirge do.
Neu ddng dien qua cau chi vln nhd hon 2,1 Ian dinh mire hien tgi cua cau chi, thi nhiet 
dp dirge do sau khi dat dirge trgng thdi on dinh se dirge ghi Igi;
Neu ddng dien ngay lap tire dpt den 2,1 Ian djnh mire hien tai cua cau chi tro len; ho^c 
dpt den gid tri ndy sau mpt khoang thd’i gian blng vd’i thd’i gian phbng dien trirdc toi 
da doi v6i ddng dien qua cau chi dang xdt, ca clu chi va lien ket ngln mpch dirge lopi 
bo sau mpt thd’i gian bo sung tirong irng vd’i thd’i gian phdng dien trirdc toi da cua cau 
chi dang dirge xem xdt va nhiet dp dirge do ngay sau db se dirge ghi Ipi.
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Neu di£n tra cua cau chi anh hipang den dong dien cua mach lien quan thi gia tri dien 
tra lo’n nhat cua cau chi phai dirac tinh den khi thiet lap gia tri cua dong dien.
Cac day d§n bang mach in dirge thi> nghiem bang each ap dung cac dieu kien I6i do?n 
lien quan trong A.4.4.
2.S.4.3.3. Tieu chi tuan thu
Sg phu hgp dirge kiem tra bSng each xem xet va danh gia dir lieu dirge cung cap bai 
nha san xuat hoac b^ng cac thir nghiem.
Xem A.4.8 ve sir tuan thu tieu chuan.
2.3.4.4. Kiem scat chay Ian trong mach PS1
Khong can cac bign phap bao ve bo sung de bao ve chong lai PS1. PS1 khong dirge 
coi la co kha nang cung cap du nang lirgng de lam cho vat ligu dat den nhigt do b^t 
lira.
2.3.4.5. Kiem scat chay Ian trong mach PS2
2.3.4.5.1. Yeu c3u chung
Voi muc dich giam kha nang chay Ian trong mach PS2 sang cac vat lieu dd chay gan 
do, mach dien dap irng cac yeu cau cua Phu luc Q dirge coi la cac mach PS2.
2.3.4.5.2. Yeu c£u
Can co bign phap bao vg bo sung de kiem soat sir lay Ian cua dam chay tir bat ky PIS 
nao co the den cac bo phan khac cua thiet bi nhir dirge dira ra diroi day.
Cac day din va bg phan cau thanh PIS phai tuan thu nhirng dieu sau:
- Bang mach in phai dirge lam blng vat lieu loai V-1 hoac vat lieu loai VTM-1; va ■
- Cach dien cua day va ong phai phu hgp vd’i 2.3.5.1.
D$ng co1 phai phu hgp vbi D.5.4.
May bien ap phai phu hgp vdi D.5.3.

Tat ca cac thanh phan khac trong mach PS2 phai tuan thu mot trong nhirng dilu sau:
- Dirge gan tren vat lieu loai V-1 hoac vat lieu loai VTM-1; hoac
- Dirge lam blng vat lieu loai V-2, vat lieu loai VTM-2 hoac vat lieu tao bot loai HF-2; 
hoac
- Tuan thu cac yeu cau cua S. 1; hoac
- Co kich thiro’c nho hon 1 750 mm3; hoac
- Co khpi lirgng vat lieu de chay nho han 4 g; hoac
- Tach bigt khdi PIS theo cac yeu cau cua 2.3.4.7; hogc
-Tuan thu cacyeu cau ve tinh dl chay cua tieu chuan thanh phan IEC lien quan; hoac
- & trong vd boc kin cd dung tich tir 0,06 m3 tro1 xuong, chira chi vat lieu khong chay 
va khong cd Id thong gid; hoac
- Bo phgn khong chay trong cac dieu kien Idi dan nhir quy dinh trong 2.3.4.3.2.
Neu cac vat lieu va bg phan sau day khong tach bigt khdi PIS theo cac yeu cau cua 
2.3.4.7 thi vat lieu va bg phan khong chay trong dieu kien Idi dan nhir cac dieu kien 
quy dinh trong 2.3.4.3.2:
- Vgt tir, vat lieu tieu hao, phirang tien va vat lieu ghi chep; va
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- C£c bp phan dugc yeu cau co c£c thupc tinh cu the de thv’c hien c£c chipc nSng dy1 
kien, chSng h?n nhir con Ian cao su tong hop, ong myc v£ vgt lieu yeu cau dSc tinh 
quang hqc.
2.3.4.S.3. Tieu chi tuan thu
Kiem tra sy5 phu hgp blng c£ch thu* nghiem hoac bang c£ch xern xet thiet bi va xem 
x6t cac tai lieu lien quan.
2.3.4.6. Kiem soat chay Ian trong mach PS3
Sy Ian truyen chdy trong mach PS3 phai diroc kiem so£t b£ng each £p dyng t£t ca 
cac biyn phap bao ve bo sung sau:
- Vyt din va th^nh phan trong mgeh PS3 phai d£p ong c^cyeu cau cua 2.3.4.5;
- Cac thiet bi chiu phdng di?n hoac dien tro tiep xue thay doi (vi dy, dau noi cd the cim 
diroc) phai tuan thu mot trong cac dieu sau:
• C6 vat lieu lim bing vyt lieu logi V-1, hoac
• Tuan thu cdc yeu cau ve tinh de ch£y cua tieu chuan th^nh phan IEC lien quan, hoSc

• Tuan thu cic yeu cau S.1, hoac
• Doyc gin tren vat lieu lam bing vat lieu loai V-1 hoae vit lieu loai VTM-1 va cd the 
tlch khong qud 1 750 mm3 hoac cd kh6i loyng vgt lieu de chdy nho hon 4 g; va
- Bing each cung cap vd bye chong chdy nho quy dinh trong 2.3.4.8.
Trong vo bye chong chdy, vat lieu di chdy khong tuan thu cdc yeu cau ve tinh di chdy 
doi vdi mach PS2 hoac PS3 phai tuan thu tho nghiem tinh de chdy cua S.1 hoSc doyc 
lam bing vat lieu loai V-2, loai VTM-2 hogc vat lieu xop I6p HF-2.

Cac yeu cau nay khong dp dyng cho:
- Cac by phan cd the tich nhd hon 1 750 mm3;
- Cdc by phyn co khoi loyng vat lieu di chdy nhd hon 4 g;

- Vat to, vat lieu tieu hao, phoong tien vd vyt lieu ghi chep;
- Cdc bp phan doge yeu cau phai cd cac thuyc tinh cy the de thyc hiyn edc choc nang 
do kien, chang han nho con Idn cao su tong hyp, ong myc va vyt lieu quang hyc; vd
- Bdnh rdng, cams, day dai, vdng bi va cac by phyn khde se ddng gdp nhien lieu khong 
ddng ke cho duy tri chay, bao gdm, nhan, chan gin, nip chia khda, num vgn va nhong 
tho toong to.
- Ong cho he thong khong khi hoic chat long, thung choa byt hope chat long vd cdc 
by phan bing nhoa xop, vdi dieu kiyn Id chung bing vat liyu lopi^HB75 neu dy day 
dang ke mdng nhat cua vpt lieu < 3 mm, hodc v$t lieu lopi HB40 neu dy day ddng ke 
mong nhat cua vyt lieu * 3 mm, hope vat lieu tao bgt Idp HBF hoac vogt qua tho 
nghiem sgi day ndng do o 550 ° C theo IEC 60695-2-11.
Khong can thiet phai cd vo bye chong chdy dii vdi cdc thanh phan vd v£t lieu sau:

- By ph^n each dien cua day va ong phu hgp vd>i 2.3.5.1;
- Cdc by phan, ke ca cdc dau noi, phu hgp vdi cdc yeu cau cua 2.3.4.8.2.1 vd lip day 
Id hong trong vd bye chong chay;
- Phlch cim va dau noi tao thanh myt phan cua day cap nguin hope cdp ket noi phu 
hgp vdi 2.3.4.9, G.4.1 vd G.7;
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- Dong ca phu hop vai G.5.4; va
- M£y bien £p phu hop vdi G.5.3.
Su’ phu hop du’O’c danh gia b^ng each bling each danh gia tai lieu ky thuat cua vat 
lieu, bang thfr nghiem, hoac ca hai each.
2.3.4.7. Ngan each giu>a cac vat lieu d6 chay va PIS
2.3.4.7.1. Yeu cdu chung
Khi can thiet, cac yeu cau ve ngan each toi thieu giira PIS va vat lieu dd ch£y, de giam 
kha nang duy tri su5 chay hogc chay Ian, co the ap dung bling ngan each bling khoang 
gian each (2.3.4.Z.2) hoac ngan each bang rao can chong chay (2.3.4.7.3).
Cac yeu cau bo sung doi vdi vd boc chong chay hoac rao can Ida bang vat lieu de 
chay nam trong pham vi 13 mm tinh td PIS phong di$n hoac 5 mm tinh td PIS dien trd 
du’O’c neu trong 2.3.4.8.4.
2.3.4.7.2. Ngan each bang khoang gian each
Vat lieu de chay, ngoai trd vat lieu ma PIS dirge gan tren do, phai dirge tach biet khdi 
PIS phong dien hoac PIS di$n tro1.
Vat lieu nen cua bang mach in, tren do dat PIS phong dien, phai dirge lam bling vat 
lieu loai V-1, vat lieu loai VTM-1 hoac vat lieu xop loai HF-1.

r* A
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CHO THlCH: M6 hinh n£y c6 th6 du’Q’C slf dung cho:

- Mot PIS bao gom c£c difdng hogc c^c vj tn tren bang mach in;
- Vi tri PIS dien tra cua cSc thanh phan. Cdc ph6p do dirtyc there hien ter phan tu* tieu 
thy cong suat gin nhat cua bp phpn lien quan. Neu trong there te, khong the xdc dinh 
du’Q’c bp phan tieu thy cong suat, thi b6 mat ben ngo£i se du’p’c sir dyng de thi/c hien 
phep do.
Khi khoang gian cSch giCra PIS v£ vat lipu dd chSy nho hon quy dinh, thi v$t lipu di 
ch£y phai:
- C6 the tlch nho han 1 750 mm3;
- C6 khoi lerpng vpt lipu de ch£y nho han 4 g; hope
- Tuan thu:
• Cac yeu cau ve tinh de ch£y cua tieu chuan thanh phan IEC lien quan; hope
• Dirge tem bang vpt lipu loai V-1 .watlipuJopi VTM-1 -hope vpt lifeu tao bpt lopi HF-1, 
hoSc tuan thu IEC 60695-11-5.
2.3.4.7.S. Ngan each bang rao can chong chay
Vpt lipu de chay phai dirge ngan each vdi PIS phdng dipn hope PIS dipn tra bang rao 
can chong chay nher dirge xac dinh trong 2.3.4.8.2.1
Bang mpch in khong dirge coi la rao can chong chay cho cac PIS phong dipn nlm tren 
cung mot bang. Cac bang mpch in tuan thu theo 2.3.4.8 co the dirge coi ia rao can 
chong chay chong Ipi PIS phdng dipn nim tren mpt bang mpch in khde.
Bang mpch in co the dirge coi Id rao can chong chdy chong lai PIS dipn tra neu dap 
irng cdc dieu ki$n sau:
- Bang mpch in phai:
• Tuan thu thir nghipm tlnh de chdy trong S.1 trong dieu kipn hopt dgng; hope
• Dirge Idm bing vpt lieu lopi V-1, vpt lipu lopi VTM-1 hodc vpt lipu tpo bpt lopi HF-1;
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- Trong mpt pham vi the tich han che, cac thanh phan phai dap ting cac yeu cau ve 
tinh de chay cua tieu chuan thanh phan lien quan va khong vat lieu nao khac diFp-c 
xep hang thap han vat lieu loai V-1 phai dirac gan tren cung mpt mat cua bang mgch 
in vai PIS dien tra; va
- Trong mot pham vi the tich han che, bang mach in khong duvc co Daang dan PS2 
hoac PS3 (ngoai trti cac Dirang dan cung cap cho mach dang dirac xem xet). Dieu 
nay ap dung cho bat ky mat nao cua bang mgch in cung nhir Itip bdn trong cua bang 
mach in.

Chin /,

_LA
LI

CHU THlCH 1: Th6 tich cua ngpn Itia gan nhiF khdng d6i; do d6, hinh dgng cua dam ch£y phy thupc v^o vj tri va 
hinh dgng cua rao can. Cac hinh dang khac nhau cua rao can cd th6 tyo ra cac hinh dang d£m ch£y khdc nhau va 
d§n den cdc yeu cau ve khu vyc han che v£ ngan each khde nhau.

CHU THlCH 2: C3c kich thu’d’c tiro’ng ty nhu12.3.4.7.2 (ngoai trip du’p'c neu trong 2.3.4.8.4), khoang gian c£ch ciia 
rdo can tip PIS du’p'c coi la khdng ddng ke.

2.3.4.7.4. Tieu chi tuan thu
Su* phu hap daac danh gia bang c£ch b^ng each danh gia tai lieu ky thuat cua vat 
lieu, bang thti nghiem, hoac ca hai each.
2.3.4.8. V6 bpc chdng chay va rao can chdng chay
2.3.4.8.1. Yeu cdu chung
Chtic nang bao ve an toan cua vd boc chong chay va rao can chong chay la ngan can 
sa Ian truyen cua dam chay ra ngoai vd boc hoac rao can.
Vd boc chong chay cd the la vd ngoai hoac cd the nam trong vd ngoai cua thiet bi.
Vd boc chong chay khong can phai cd chtic nang rieng, nhirng cd the cung cap cac 
chtic nang khac ngoai chtic nang chong chay.
2.3.4.5.2. Dac tinh cua vat lieu cho vd chong chay va rao can chong chay
2.3.4.8.2.1. Yeu ciu ddi vai rao can chdng chay
Hang rao chong chay phai phu hgp vd’i cac yeu cau trong S.1.
Cac yeu cau nay khong ap dung vd’i dieu ki^n vat lieu dd la:
- Lam b£ing vat lidu khd chay (vi du, kirn loai, thuy tinh, gom, v.v.); hoac
- Dirge lam bang vat ligu logi V-1 hoac vat lieu loai VTM-1.
2.3.4.8.2.2. Yeu cdu ddi vai vd bpc chong chay
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Doi vdi cac mgch ma cong suat kha dung khong vuot qua 4000 W (xem 6.4.1), vd bpc 
chong ch£y phai:
- Tuan thu c£c yeu cau trong S.1; hoSc
- Du-qc lam bang vat lipu khong ch£y (vi du, kirn loai, thuy tinh, gom, v.v.); hope

- Dirge lam blng vpt lipu loai V-1.
Doi v6i cac mach c6 cong suat kha dyng virgt qua 4 000 W, vo bpc chong chay phai:

- Tuan thu cac yeu cau trong S.5; hoSc
- Dirge lam bang vat lipu khong chay (vi du, kirn lopi, thuy tinh, gom, v.v.); hope
- Dirge lam blng vat lipu I6p 5VA ho§c vpt lipu Idp 5VB.
Vgt lipu cho cac bp phpn dpt trong cac vi tri tren vo bpc chong chay hope dirge thiet 
ke de l§p vao cac vj tri dd phai:
- Tuan thu cac yeu cau ve tinh de chdy cua tieu chuan thanh phan I EC lien quan; hope

- Dirge Idm bang vpt lieu loai V-1; hope

- Tuan thu S.1.
2.3.4.8.2.3. Tieu chi tuan thu
Sg phu hgp dirge danh gia bang each b&ng each danh gid tai lipu ky thudt cua vat 
li^u, bang thu- nghipm. Loai vpt lipu di chdy dirge kiem tra dp co dp day bang vdi dp 
ddyddng ke mong nhat dirge sir dung trong thgc t6.
2.3.4.5.3. Yeu cdu v§ cau tao doi VO’S vo hoc chdng chay va rao can chong chay
2.3.4.8.3.1. Cac cong md1 tren vo boc chong chay va rao can chdng chay
Cdc cong mo* tren vo bpc chong chdy hope tren hdng rao can chdng chdy phai c6 kich 
thirdc sao cho lira va cdc san pham chdy di qua cdc cong md1 nay khong cd kha ndng 
chdy Ian den vpt lipu d ben ngodi vd bpc hope phia ben epnh cua rao can chong chdy 
cua PIS.
Cdc cong md ma dp dyng cdc dpc tinh nay lien quan den vi tri cua PIS ho§c cua cdc 
vpt lipu de chdy.
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Bat ke hu’b’ng cua thiet bi, dac tinh hiFang ngpn lua cua PIS luon luon thang dirng. Khi i 
thiet bi co hai hoac nhieu hu’b’ng trong dieu kien boat dong binh thirang, cac dac tinh 
cua cong ma se ap dung cho tang hu’b’ng.
Vise xac dinh vi tri cua cong ma phai dirac thuc hien phu hap, co tinh den tat ca cac 
hu’b’ng slf dung co the co (xem 2.1.1.6).
2.3.4.S.3.2. Kich thaac hang rao chdng chay
Cac canh cua rao can chong chay phai nam ngoai the tich han che
2.3.4 8.3.3. Cac cong ma mat tren va cac thuoc tinh lien quan
Dac tinh cong ma mat tren cua vb bpc chong chay phai ap dung cho cac cong md tren 
be mat n^m ngang hope bat ky be mat nao co dp nghieng han 5 dp so vdi phaang 
thang dang phia tren PIS nam trong mach PS3 nha mb ta trong hinh. Cac dac tinh 
cua cong md mat tren cua rao can chong chby phai ap dung cho cac cong md mat 
tren PIS nha the hien trong hinh dadi.
Cac cong md mat tren n^m trong the tich xac dinh phai tuan thu S.2.
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Khong yeu cau thu* nghi^m doi voi cdc cong md’ khong virQ-t qua:

- 5 mm a b£t ky kich thifdc nao; hogc
- Chieu rqng 1 mm bat ke chieu ddi.
2.3.4.8.3.4. Cong mo* mat day va cac thupc tinh lien quan
D$c tinh cong md mat day cua vo bpc chong chdy phai dp dung cho cdc cong md tren 
be mat ndm ngang hodc bat ky be mpt ndp co dQ nghieng ho-n 5 d$ so vdi thang dung 
ben dudi PIS ndm trong mach PS3 nhu- the hi$n trong hinh dudi day. Cdc cong md 
mat day khac cua PIS phai dupe coi Id cong md mgt ben va ap dung theo 2.3.4.8.3.5. 
Cdc cong md mat day Id cdc cong md m^t dudi PIS va ndm trong the tich hinh tru cd 
dudng kinh 30 mm va chieu cao vd hgn ben dudi PIS;

lllll
III
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Cac cong ma mat day phai tuan thu S.3.
Khong ap dung thCr nghi^m doi vai mot trong cac dieu kien sau:
a) Cac cong ma mat day deu khong vuvt qua:
- 3 mm o’ bat ky kich thu’d’c nao; hoac
- Chieu rong 1 mm, bat ke chieu dai.
b) Du’d’i cac thanh ph£n va bo phan dap ung cac yeu cau doi vai vat lieu loai V-1, hoac 
vat lieu tao bot loai HF-1 hoac dirai cac thanh phan tuan thu thu1 nghiem ngon lira hinh 
kim trong IEC 60695-11-5 khi ap dung dieu kien chay 30 s, cac cong ma mat day 
khong duac vuvt qua:
- 6 mm o’ bat ky klch thu’d’c nao; hoac
- Chieu rong 2 mm bat ke chidu dcii.
c) Tuan thu ket cau vach ngan nhir mo ta trong hinh diFai day.

Cdng md phia day

Thiet bj co dinh du’p’c thiet ke de dat tren be mat khong chay khong yeu cau phai co 
vd bpc chong chay a day. Cac thiet bi nhir vay phai du’p’c ghi nhan phu hop voi F.5, 
ngoai triF yeu to 3 Id tuy chon.
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Cac yeu to cua bi?n phap bao v$ hird’ng din phai nhu sau:
- Yeu to la: khong c6
- Yeu to 2: “RDl RO CHAY" hogc ngi dung tirong dirong
- Yeu to 3: tuy chgn
- Yeu to 4: "Chi lap d£t tren be tong hoSc be mgt khong bat li>a khic” hogc ngi dung 
tirong dirong
2.3.4.8.3.5. Cong md’ mat ben va thuoc tinh lien quan
Dgc tinh cong md mat ben cua vo bgc chong ch&y v& rao can chong chciy phai £p 
dyng cho c£c cong md tren be mgt ben thang ddng (± 5 do). Khi mot phan mat ben 
cua vd bgc chong chciy nim trong khu vi/c diroc chi ra bing gdc 5 dp. thi cic gidi han 
trong 2.3.4.8.3.4 ve kich thirdc cua Ccic cong md mat day cua vd bgc chdng chiy cung 
£p dgng cho cong md mat ben.
Kiem tra so phu hp’p bing c£ch xem xdt va thd nghigm. Ngopi trir cic yeu cau

2.3.4;83.6. Tinh loan ven cua vd boc chong chay
Neu mgt phin cua vd bgc chong chay bao gdm cong md hope vd bgc ma ngirdi binh 
thirdng cd the md dirge thi cong md hoac vd bgc phai tuan theo cac yeu cau a), b) 
hope c):
a) Cong md hope nip phai dirge khda lien dgng va tuan theo cac yeu cau ve khda lien 
dgng an toan trong Phu luc K.
b) Mgt ednh eda hope nap dpy, nhim md ra thirdng xuyen bdi ngirdi binh thirdng, 
phai tuan theo ca hai dieu kien sau:
- Khdng dirge thio rdi khdi cac b$ phpn khde cua vd bgc chong chdy bdi ngirdi binh 
thirdng; va
- Dirge cung cap m$t phoong tign de giir dong trong dieu kign hopt dgng binh thirdng.
c) Mgt ednh eda hodc tarn che chi danh cho vige sir dung khong thirdng xuyen cua 
ngirdi binh thirdng, ching han nhir chi de lip dpt cdc phu kign, cd the thdo rdi neu cd 
bign phdp bao vg hirdng din de thdo lip dung cdch.

trong quy chuSn neu phu hpp.

IS mm X 15 mm ■

PIS I !
i 1 i

IF
Ap dung : 
2JA83.4

I
J-

Ap dung 
2J.4.83.4

6.4.8.3.5, khong cd yeu cau ndo khde dp dgng doi vdi cdc cing md mdt ben.
CHCl THlCH: C£c ^i&i h?n anh htr&ng d£n kich third-c cua cSc efing md ten diFg-c Sp dung theo tec myc kh^c

!
5 mm 115 mm ! ---------.

PIS
&

I' ■
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2.3.4.8.3.7. Tieu chi tuan thu
Su* phu hop diFgc kiem tra bang each xem xet va danh gia dCr lieu du’O’c cung cap bai 
nha san xuat hogc bing cac thCr nghiem.
2.3.4.S.4. Ngan each gifra PIS vo’i vd boc chong chay va rao can chdng chay
Vo bpc chong chay hoac rao can chong chiy lam bang vat lieu de chay phai:
- 06 khoang gian each toi thieu la 13 mm den PIS phong dien; va
- Co khoang gian each toi thieu la 5 mm den PIS dien tro.
Khoang gian each nhd hon du’O’c phep vo’i dieu kien la mot phan cua vo boc chong 
chay hoac rao can chong chay can thiet tuan theo mot trong nhirng dieu sau:
- Vo boc chong chay hoac rao can lira dap irng thi> nghiem ngpn lira hinh kirn theo 
IEC 60695-11-5. Mire do nghiem trong du’O’c xic djnh trong S.2. Sau khi thir nghiem, . 
vd boc chong chay hoac vat lieu chong chay khong du’O’c hinh thanh bat ky Io hong 
nao Ion han mu-c cho phep tirang Cmg trong 2.3.4.8.3.3 hoac 2.3.4.8.3.4; hope
- Vo boc chong chay dupe lam bang vat lieu loai V-0; hoac
- Rao can chong chay dupe lam bang vat lieu loai V-0 hoac vat lieu loai VTM-0.
2.3.4.9. Tinh de chay cua chit long each dien
Chat long each nhiet:
- Phai co nhiet do tir chay khong nhd han 300° C dirge xac dinh theo ISO 871 hoac 
tieu chuan taang tir (vi du ASTM E659-84); va
- Khong dirge chap chay; hoac phai co diem chap chay cao han 135 ° C dirge xac : 
dinh theo ISO 2719 bing phirang phap coc kin Pensky-Martens (hoac tieu chuan 
tirang dirang, vi du ASTM D93); hoac bang phirang phap coc kin quy mo nhd phu 
hgp vai ISO 3679 (hoac tieu chuan tirang dirang, vi du ASTM D3828 va ASTM 
D3278).

Neu dau may bien ap, dau silicon, dau khoang hoac cac loai dau tirang tg khac dirge 
sir dung lam chat long each djen thi dau phai tuan theo cac yeu cau ve diem chop 
chay, diem bit lira hoac tinh di chay cua tieu chuan IEC hien hanh.
Nhiet do cua cac bg phan tiep xue vai chat long each dien khong dirge virgt qua nhiet 
do chop chay cua chat long each dien.

Sg phu hgp dirge kiem tra bang each xem xet va danh gia dir lieu dirge cung cap bd’i 
nha san xuat hoac bing cac thir nghiem.
2.3.5. He thing day dien ben trong va ben ngoai
2.3.5.1. Yeu ciu chung
Trong mach PS2 hoac mach PS3, each dien tren day din ben trong hoac ben ngoai 
phai dap irng c6c phirang phap thir nghiem dirge mo ta dirai day hoac phirong phap 
tirang dirang.
Doi vai ruot din co dien tich mat cat ngang tir 0,5 mm2 tra len, phai sir dung cac 
phirang phap thu* nghiem trong IEC 60332-1-2 va IEC 60332-1-3.
Doi vdi rupt din c6 tiet dien nhd han 0,5 mm2, phai sir dung cac phirong phap thir 
nghiem trong IEC 60332-2-2. ;
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3. QUY DINH V£ QUAN LY
3.1. Cac thiet bi dan cuoi trong ITnh vi/c viin thong va cong ngh? thong tin thupc phgm 
vi dieu chinh taiDieu 1.1 phai tuan thu cScquy dinh kythu^t trong Quy chuan nay.
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Doi vdi ca hp thong day b£n trong va ben ngoai, phtrang ph£p thu1 nghipm dipgc mo 
ta trong IEC TS 60695-11-21 c6 the diF^c sir dpng thay cho c£c phirong phap thi> 
nghipm trong IEC 60332-1-2, IEC 60332-1-3 hoSc IEC 60332-2-2.
CHO THlCH: D§y d5n tuSn thu UL 2556 VW-1 dirge coi Id phti hgp vdn cSc y6u c£u nSy.

Day dan hoac cap c£ch dipn du’QC coi la dap Crng yeu cau neu nd phu hp-p vdi cdc yeu 
cau ve tinh nSng dirp’c khuyen nghi cua tieu chuan IEC 60332 hipn hanh hoac vd1! cdc 
yeu cau cua IEC TS 60695-11-21.
2.3.5.2. Yeu c3u ddi vol d£u ndi voi h? thong day dien trong toa nha.
Thiet b| dirp-c thiet ke de cung cap nguon qua hp thong d^y dan cho thiet bj o xa phai 
gidi han dong dipn dau ra d mpt gid tri khdng gay ra thiet hpi cho hp thong day din, 
do qud nhipt, trong bat ky dieu kipn tai ben ngodi ndo. Ddng didn lien tuc toi da td thiet 
bi khdng dirge virpt qua gidi hpn ddng dipn phu hpp vdi kho day toi thieu du’gc quy 
dinh trong hirdng ddn lip dat thiet bj.
CHO THlCH: th6ng dSy di$n nSy thu’dng khfing dugc ki£m soSt bo-i hiring dSn l£p d$t thi^t bj, vi h$ th6ng d§y 
di$n thu’Crng dirge l£p d$t d^c Igp vdi vi$c l£p d$t thi&t bj.

Mpch PS2 hope mpch PS3 cung cap nguon vd dupe thiet ke de tuo-ng thich vdi LPS 
■ tdi mach ben ngoai (xem Phu lye Q) phai cd cong suat dau ra cua chung dugc gidi 

han d cac gid tri Idm giam kha nang chdy trong hp thong day dipn cua tda nha.
Cdc mpch cap rupt dan ghdp noi bdn ngodi, chlng han nhu cdc mach duyc mo ta 
trong Bang 13, so ID 1 va 2 cd dudng klnh day toi thieu la 0,4 mm, phai cd ddng dipn 
gidi han d 1,3 A.
Vi dp: Dac tinh thdi gian / ddng dipn cua cau chi lopi gD vd lopi gN quy dinh trong IEC 
60269-2 tuan theo gidi hpn tren. Lopi gD hole loai gN dupe xep hpng 1 A, se dap dng 
gidi han ddng dipn 1,3 A.
Sp phu hpp dupe kiem tra bdng edeh xem xdt vd ddnh gid du lipu dupe cung cap bdi 
nhd san xuat hodc bdng cdc thu nghipm theo cac yeu cau cua Phy luc Q khi can thiet.

2.3.5.3. Di day ben trong cac 6 edm
Hp thong day dipn ben trong cho 6 elm hole thiet bj cung dp nguon di$n cho thiet bj 
khde phai cd dipn tich mdt cat ngang danh dinh ddp ung quy dinh trong Bang D.7, bao 
gdm ca quy dinh cua chu thich a.
Ddnh gid su phu hpp bdng edeh kiem tra.
2.3.6. Bien phap bao ve chdng chay cho kit noi cac thilt bi bo sung
Ngudn dipn cung cap cho thiet bj hole php kipn dupe ket noi phai gid1! han d PS2 hope 
phai tuan thu O.1, tru khi thiet bi hole phy kipn dupe ket noi cOng tuan theo tieu chuan 
nay.
Yeu cau nay khdng dp dung cho dau ra dm thanh cua bp khuech dai am thanh.
Vi dy: Thiet bi hope phy kipn dupe ket noi cd kha nang^tuan theo tai lipu ndy bao gdm 
may quet, chupt, bdn phim, 6 DVD, 6 CD ROM hoac can dieu khien.
Ddnh gid sp phu hpp bing edeh kiem tra hole thu nghipm.
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5.1. Cyc Vidn thong va cac Sa Thong tin va Truyen thong co trach nhiem hirang din, 
to chu’c trien khai cong tac quan ly chat lu’Q’ng cac thiet bi dau cuoi vien thong va cong 
nghe thong tin theo Quy chuan nay.
5.2. Quy chuan nay du’O’c ap dung thay the cac quy dinh ky thuat tai dieu 2.4 cua 
QCVN 22:2010/B llll, Quy chuan ky thuat quoc gia ve an toan dien doi vai cac thiet 
bj dau cuoi viin thdng.
5.3. Chap nhan ket qua thir nghiem cua to chu’c tha nghiem trong niroc va nirac ngoai 
dagc cong nhgn phii hop vdi tieu chuan ISO/IEC 17025 theo cac yeu cau ky thuat 
tuang ang trong tieu chuan IEC 62368-1:2018 de danh gia si/ phu hop doi vdi Quy 
chuan nay cho den khi co hudng dan khac cua Bo Thong tin va Truyen thong.
5.4. Trong tru’dng hop cac quy dinh neu tai quy chuan nay c6 si/ thay doi, bo sung 
hoac duac thay the thi thi/c hien theo quy dinh tai van ban mdi.
5.5. Trong qud trinh then khai thi/c hien Quy chuan nay, neu co van de phat sinh, 
vudng mic, to chdc va ca nhan cd lien quan phan anh bing van ban ve Bo Thong tin 
va Truyen thong (Vu Khoa hoc va Cong ngh$) de du’O’c hirdng din, giai quyet./.
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3.2. Phiro’ng ti^n, thiet bi do: Tuan thu cac quy dinh hidn hanh cua phap luat ve do 
lirdng.

4. TRACK NHIEM CUA T6 CHU’C, CA NHAN
Cac to chu’c, ca nhan lien quan cd trach nhiem thi/c hien cac quy dinh ve cong bo hp’p 
quy cac thiet bi dau cuoi truyen thong va chiu si/ kiem tra cua co’ quan quan ly nha 
nude theo cac quy dinh hi$n hanh.
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Phu luc A
(Quy dinh)

Kiem tra tinh trang boat dong binh thu’d’ng, kiem tra didu kien ho?t dong 
bat thu’d’ng va kiem tra tinh trang Idi don le

A.1. Yeu cau chung
A.1.1. Kha nang ap dung thi> nghifm
Phy luc nay quy djnh c£c thi> nghiem dieu ki^n thi> nghi$m khdc nhau ap dung cho 
thiet bi.
Neu ro rang la khong the ap dung mot thu* nghiem cu the hoac khong can thiet sau khi 
kiem tra c£c dir lieu san co, thi thu* nghiem se khong du’Q’c there hien. Cac thir nghiem 
trong tai lieu nay chi duo'c tien hanh neu c6 lien quan den an toan.
De x£c dinh cd ap dung thCr nghiem hay khong, mach dien va ket cau phai du’Q’c nghien 
ccru can thgn de tinh den hgu qua cua c£c Idi c6 the xay ra. Hdu qua cua loi c6 the can 
ho£c khong c&n su- dyng bien phap bao ve de giam kha nang bi thtrong hogc ch£y no.
A.1.2. Loai thCr nghiem
Tru* khi co quy djnh khde, cdc thir nghiem du’Q’c chi dinh Id thir nghiem dien hinh.

A.1.3. Mdu thir nghiem
Trir khi c6 quy dinh khde, mau du’Q’c thir nghiem phai dai dien cho thiet bi thy’c te hogc 
phai la thiet bj thy’c te.
De thay the cho viec tien hdnh cdc thir nghiem tren thiet bi hoan chinh, cac thir nghiem 
co the du’Q’c tien hanh rieng re tren cdc mgeh, linh kien hogc cdu true ben ngodi thiet bi, 
midn Id viec kiem tra thiet bi vd bo tri mgeh dam bao rdng thir nghiem do se chi ra rdng 
thiet bi dirge lap rdp se phu hgp ode ydu cau cua tdi lidu nay. Neu bdt ky thir nghiem 
ndo ntiir vay cho thay kha nang khong phu hgp trong thiet bj hoan chinh thi thir nghiem 
phai dirge l£p lai trong thiet bi.
Neu mgt thir nghiem c6 the din den phd huy, mot mdu c6 the dirge sir dyng de dai dien 
cho dieu kien dirge ddnh gid.
A.1.4. Tuan thu bdng each kiem tra du> lieu lien quan
Trong tai lieu nay, khi kiem tra sg tuan thu cua cdc vdt lieu, thdnh phan ho|c cau true 
bang edeh xem xdt hoyc bdng edeh thu* cac dgc tinh, thi sir phu hgp c6 the dirge xdc 
nhgn bang edeh xem xdt bdt ky dtr lieu lien quan ndo hogc cdc ket qua thir nghiem 
triroc d6 co san thay vi thgc hign cdc thir nghiem dien hinh da chi dinh.
A.1.5. Didu kien do nhigt do
Vigc thiet lap phdp do thir nghiem phai tdi tgo cdc dieu kien lap ddt thiet bi khde nghigt 
nhdt. T rong trirong hgp nhiet do toi da (Tmax) dirge quy djnh de tuan thu cac thir nghiem, 
thi nd dga tren gia dinh rang nhiet dg khong khi xung quanh phong se Id 25 °C khi thiet 
bi dang hoat dgng. fuy nhien, nhd san xuat cd the chi djnh nhiet dg xung quanh toi da 
khac.
Trir khi cd quy dinh khde, khong can thiet phai duy tri nhiet dg moi trirong (Tamb) & mgt 
gid tri cy the trong qud trinh thir nghiem, nhirng nhiet do d6 phai dirge theo doi vd ghi 
Igi.
Lien quan den cdc thir nghiem dirge tiep tyc cho den khi dat dirge nhiet dg o trgng thdi 
on dinh, trang thdi on dinh dirge coi Id t6n tgi n6u dg tdng nhiet khdng virgt qud 3 K
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trong 30 phut. Neu nhiet do do dirge nho han it nhat 10% so vai giai han nhiet do quy 
dinh, thi trgng thai on dinh dirge coi la ton tai neu do tang nhiet khong virgt qua 1 K 
trong 5 phut.
Trir khi cd mpt phirong phap cu the dirge quy dinh, nhiet do cua cuon day phai dirge 
xac dinh bang phirong phdp cap nhiet dien hoac bang bat ky phirong phap nao khac 
voi nhiet do trung binh cua day quan nhir phirong phap dign trd.
A.2. Didu kien boat dong binh thirang

A.2.1. Yeu cdu chung
Ngogi trir trirong hgp cac dieu kien thir nghiem cu the dirge neu d noi khac va rd rang : 
la cd anh hirong dang ke den ket qua thir nghiem, cac thir nghiem phai dirge tien hanh 
trong cac dieu kien van hanh binh thirdng bat Igi nhat co tinh den cac yeu to sau:
- Dien ap cung cap

Tan so cung cap
- Dieu kien moi trirong (vi du, nhiet do moi trirong toi da danh dinh cua nha san xuat);
- Vi tri vet ly cua thiet bi va vi tri cua cac bo phan cd the di chuyen dirge, theo quy 
dinh cua nha san xuat;

Che do van hanh, bao gom ca tai ben ngoai do thiet bi dirge ket noi vdi nhau; va
- Dieu chinh dieu khien.
Doi vdi bo khuech dai am thanh va thiet bi cd bo khuech dai am thanh, ap dung cac dieu 
kien thir nghiem bo sung, xem Phu luc D.
A.2.2. Tdn sd cung c£p

Khi xac dinh tan so nguon cung cap bat Igi nhat cho thir nghiem, phai tinh den cac t£n : 
so khac nhau trong dai tan danh dinh (vi du: 50 Hz va 60 Hz) nhirng khong can thiet xet 
den dung sai tren tan so danh djnh (vi du: 50 Hz ± 0,5 Hz).
A.2.3. Dien ap cung c4p

Khi xdc dinh dien ap cung cap bat Igi nhat cho thir nghiem, cac yeu to sau day phai 
dirge tinh den:

Cac gia tri dien ap danh dinh;
- Diem circ tri cua dai dien ap danh dinh; va
- Dung sai dien ap danh dinh do nha san xuat cong bo.
Trir khi nha san xuat cong bo dung sai rang han, dung sai toi thieu phai dirge lay la 
+10% va -10% doi vdi nguon AC va +20% va -15% doi vdi nguon DC. Thiet bi dirge 
nha san xuat dg dinh han che ket noi vdi he thong cung cap dien co dieu kien (vi du, 
mot UPS) co the dirge cung cap dung sai hep han neu thiet bi do cung dirge cung cap 
vdi cac hirdng d§n chi rd han che do.
A.2.4. Dien ap boat dong binh thu’dng
Cac dien ap sau day phai dirge xem xet:
- Dien ap lam viec binh thirdng dirge tao ra trong thiet bi, bao gom dien ap dinh lap 
lai nhir dien 3p lien ket vdi nguon cung cap che dp chuyen mach; va
- Dien ap lam viec binh thirdng dirge tao ra ben ngoai thiet bi, bao gom ca tin hieu do 
chudng nhpn dirge tir mach ben ngoai nhir dirge chi ra trong Bang 13, so ID 1 va 2.
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Dien £p qu£ <Jq nguon lird’i diro-c tao ra ben ngoai va di?n Sp qua mgch ngoai khong 
du’Q’c xem xet:
- Khi x£c dinh di?n dp lam vi?c, vi qud dp nay da dirp-c tinh den trong quy trinh xdc 
dinh khe ho* toi thieu (xem 5.4.2); vd
- Khi phan loai mach trong thiet bi Id ES1, ES2 vd ES3 (xem 5.2).

A.2.5. Kiem tra dau vao
De xdc dinh dong dipn dau vao hoac cong suat dau vdo, cdc yeu to sau day se difp-c 
xem xdt:
- Tai do cdc tinh nang tuy chpn, do nhd san xuat cung cap hoac cung cap de dtra vdo 
hope cung voi EUT;
- Tai do cdc khoi thiet bi khde do nhd san xuat dir dinh de lay dien tu* EUT;
- Tai co the dirp-c ket noi vdi bat ky 6 elm tieu chuan nao tren thiet bi 
ngird’i binh third’ng c6 the tiep epn dup-c vo-i gid tri do nhd san xuat quy dinh;

- Doi vai thiet bi co bo khuech dai am thanh, xem C.1;
- Doi vai thiet bi co chac nang chinh Id hien thj hlnh anh chuyen dpng, cdc edi dat 
sau se dapc dp dung:
. "Tin hieu ba vach dpc" phai dupe slf dpng nhu* dinh nghTa trong 3.2.1.3 cua IEC 
60107-1: 1997; vd
. Cdc dieu khien hinh anh c6 the truy epp cua ngirai dung phai dupe dieu chinh de 
dpt dirpc mac tieu thu dipn nang t6i da; vd

Cai dat am thanh phai dapc dinh nghia trong C.1 cua tdi lidu ndy.
Tai trpng nhan tao co the dapc su* dyng de mo phong cdc tai trpng d6 trong qud trinh 
thu* nghipm.
Trong m6i trirang hpp, cdc chi so dirpc dpc khi dong dipn dau vao hoac cong suat dau 
vdo da on dinh. Neu dong dipn hope cong suat thay doi trong chu ky hopt dong binh 
thirang, thi dong dipn hope cong suat a trpng thdi on dinh dirpc coi Id chi thj trung binh 
cua gid tri, dirpc do bang ampe ke RMS hodc mdy do cong suat, trong khoang thdi gian 
dpi dien.
Ddng dien dau vao hope cong suat d£iu vao do dirpc trong dieu kipn lam vipc binh 
thirdng, nhirng a dien dp danh dinh hope a moi dau cua moi dai dien dp danh dinh, 
khong dirpc virpt qud ddng dien danh dinh ho^c cong suat danh dinh qud 10%.
Kiem tra sp phu hpp bdng edeh do ddng dien d£u vdo hope cong suat dau vdo cua thiet 
bi trong cdc dieu kien sau:
- Khi thiet bi cd nhieu han mpt dien dp danh dinh, thi ddng dien dau vao hodc cong 
suat dau vao dirpc do a moi dien dp danh dinh; vd
- Khi thiet bi cd met hoac nhieu dai dien dp danh dinh, ddng dien dau vao hope cong 
suat dau vdo dirpc do d* mdi dau cua moi dai dien dp danh dinh:
- Khi mpt gid tri duy nhat cua ddng dien danh dinh hodc cong suat danh dinh dirpc 
ddnh dau, nd dirpc so sdnh vai gid tri cao han cua ddng dien dau vdo hodc cong suat 
dciu vao dirpc do trong dai dien dp danh dinh lien quan; va

Khi hai gid tri cua ddng dien danh dinh hodc edng suat danh dinh dirpc ddnh dau, 
ngdn edeh bdng dau gpeh noi, chuhg dirpc so sdnh vdi hai gid trj do dirpc trong dai
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dien £p danh dinh lien quan. .
A.2.6. Didu kien do nhiet dp boat dong
A.2.6.1. Yeu cau chung
Nhiet do do diFoc tren thiet bi phai phu hop vdi A.2.6.2 hoac A.2.6.3, neu co the, tat ca 
c£c nhiet do tinh bang do C (° C); trong d6:
T la nhiet do cua bp phan da cho dirge do trong cac dieu kien thir nghipm quy dinh;
Tmax^la nhiet dp toi da dirge chi dinh de phu hop voi tho nghiem;
Tamb la nhiet dp moi trirdng trong qua trinh thir nghiem;
Tma la nhipt dp moi trirdng toi da do nha san xuat quy dinh, hoac 25 ° C, chon gia tri nao 
Ion hon.
A.2.6.2. Lam nong/lam mat phu thupc vao nhiet do boat dong
Doi vdi thiet bi ma hfen tirgng sinh nhiet hoac giam nhiet dirge thiet ke phu thupc vao 
nhiet dp (vi du: thiet bj gan quat co toe dp cao hon d nhiet dp cao hon), phep do nhiet 
dp dirge thgc hien d nhiet dp moi trirdng xung quanh it thuan Ipi nhat trong pham vi dai 
hoat dong cong bo bdi nha san xuat. Trong trirdng hop nay, T khong dirge virgt qua : 
Tmax.
CHU THlCH 1: Be tim gid trj cao nhat cua T cho mfii thdnh ph£n, c6 the hlru ich khi tien hdnh m^t s6 thi> nghiem ct 
cdc gid tri khde nhau cua Tamb.

CHU THlCH 2: Gid tri it thugn Iq-i nhlt cua Tamb cd the khde nhau doi voi cac thdnh phan khde nhau.

Ngoai ra, phep do nhiet dp co the dirge thirc hien trong cac dieu kign moi trirdng xung 
quanh vdi thiet bi lam nong / lam mat d mdc cai dat kern hieu qua nhat hoac vdi thiet bi 
bi vd hieu h6a.
A.2.6.3. Lam ndng / lam mat doc lap vdi nhiet dp boat dong
Doi vdi thiet bi ma hien tirgng sinh nhiet hoac giam nhiet khong dirge thiet ke de phu 
thupc vao nhipt dp moi trirdng, co the sd dung phirong phap trong A.2.6.2. Ngoai ra, ' 
thd nghiem dirge thirc hien d bat ky gia tri nao cua Tamb trong pham vi hoat dong quy 
dinh cua nha san xuat. Trong trirdng hgp nay, T se khong virgt qua (Tmax + Tamb - Tma).
Trong qua trinh thd nghiem, Tamb khong dirge virgt qua Tma trd khi dirge tat ca cac ben 
lien quan dong y.
A.3. Didu kien boat dong b£t thipdng dirge mo phong
A.3.1. Yeu cau chung

Khi ap dung c^c dieu kien van hanh bat thirdng dirge mo phong, cac bp phan, nguon 
cung cap va phirong tien phai dirge dat sin neu chung co kha nang anh hirdng den ket 
qua cua thd nghiem.
Lan lirgt tdng dieu kien van hanh bat thirdng phai dirge ap dung.
Cac I6i la hau qua trgc tiep cua tinh trang hoat dong bat thirdng dirge coi la mpt tinh 
trpng loi don le.
Thiet bi, each lip dpt, hirdng din va thong so ky thuat phai dirge kiem tra de xac dinh 
nhdng dieu kien van hanh bat thirdng co the xay ra mpt each hgp ly.
O’ mdc toi thieu, cac vi dp sau ve dieu kipn van hanh bat thirdng phai dirge xem xet, 
neu co the ip dung, ngoai cac vi du dirge de cap trong A.3.2 den B.3.7:
- Doi vdi thiet bi xd ly giay: ket giay;
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- Doi vai thiet bi co bp dieu khien ma ngird’i binh thu-ang co the tiep cgn: dieu chinh 
cSc bp dieu khien, ca rieng le va chung, cho c£c dieu kipn vgn hanh trong tripdng hpp 
xau nhat;
- Doi vdi bp khuech dpi am thanh c6 bp dieu khien m£ ngu’d’i binh thu’d’ng c6 the tiep 
can: dieu chinh c£c bp dieu khien, ca rieng le va chung, cho c£c dieu kipn hoat dpng 
trong trirorig hp’p xau nhat, ma khong £p dung c£c dieu kien quy dinh trong Php luc D;
- Doi vdi thiet bi cd cac bp ph£n chuyen dpng ma ngirdn binh thu’d’ng co the tiep can 
du’p’c: kpt cdc bp phan chuyen dpng;
- Doi v6i thiet bi co vat lipu in: v£t lipu in khong chinh xdc, v$t lieu in kich thirdc khong 
chinh x£c va so lu’p’ng vat lieu in khong chinh xac;
- Doi v6n thiet bi c6 chat long bo sung hope hpp mi/c chat long, hoSc vat lipu cd the 
bo sung: chat long hope vat lieu trdn vdo thiet bi; va
- Doi vdi thiet bi sir dpng chat long each dipn du’p’c mo ta trong 2.3.4.12.1: mat mat 
cua chat long.
Tru’d’c khi du-a vao bat ky dieu kipn vpn hanh bat thu’d’ng ndo d tren, thiet bi phai boat 
dpng trong dieu kipn vpn hanh binh thiFcmg.
A.3.2. Che cac Id thong gio

tren, cdc mpt ben va mat sau cua thiet bi, neu cac be mat dd cd Id thong gid, phai 
duve phu Ian lirpt bang mpt mieng the (giay day, edng hope bia cu-ng mdng) vdi mat 
dp toi thieu la 200 g / m2, cd kich thifdc khong it hon mdi be mpt du’p’c thd nghipm, bao 
phu tat ca cdc khe hd.
Cac Id hd tren cac be mpt khac nhau tren dau thiet bi (neu cd) dirpc che dong thdi bang 
cac mieng the rieng bipt.
Cac Io hd tren dinh thiet bi, tren be m§t nghieng mpt gdc Idn hon 30 ° va nhd horn 60 ° 
so vdi phu’O’ng nlm ngang, id do vpt can cd the tru’p’t tu* do, dupe lopi tru*.
O’ mpt sau va cac epnh cua thiet bi, the dupe gdn vao mep tren va dupe phdp treo tp 
do.
Ngoai tru cdc quy dinh dudi day, khong cd yeu c£u nao doi vdi vipc chan cac Io hd d 
day thiet bi.
Ngoai ra, thiet bi cd Id thong gid cd kha nang dupe su dung tren gia dd mem (nhu 
giudng, chan, v.v.), phai tuan thu mpt trong nhdng dieu sau:
- Cdc Id hd d day, mat ben va mat sau cua thiet bi phai dupe che dong thdi. Cdc be 
mat ben ngoai khdng dupe vupt qua gidi han TS2 trong Bang 38.
- Mpt bipn phdp bao vp hudng din phai dupe cung cap theo, ngoai tru yeu to 3 la 
tuy chpn.
Cdc ylu to cua bipn phap bao vp hudng din phai nhu sau:

phln tu 1a: khdng cd san
. Phan tu 2: Khdng che cdc Io thong gid hope cpm tu tuong duo-ng

Phan tu 3: Khdng bit bupc
Phan tu 4: Thiet bj ndy khdng nhlm mpc dich su dpng tren cdc gia dd mem (nhu 

khan trai giudng, chdn...) hope tu ngd tuong duomg.
A.3.3. Thu5 nghipm phan clpc ngudn dien mpt chidu
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Neu ket noi vai nguon dien mot chieu khong phan cifc va ngu-ai binh thu’d’ng co the tiep 
can ket noi, thi anh hiFong co the co cua cue tinh phai dugc tinh den khi thu nghiem 
thiet bi dugc thiet ke cho di$n mpt chieu.
A.3.4. Cai dat bo chon dien ap
Thiet bi duo’c cung cap dien tu nguon dien va dugc cung cap vdi thiet bi dat dien ap do 
nguoi binh thu’d’ng hoac ngudi duo’c huong din dat, dirge thu nghiem vdi thiet bi dat 
dien ap nguon tai vi tri bat Igi nhat.
A.3.5. Tai tdi da tai cac dau ndi dlu ra

Cac dau noi dau ra cua thiet bi cap nguon cho thiet bi khac, ngoai tru 6 cam va 6 cam 
cua thiet bi dugc ket noi true tiep vdi nguon dien, dugc ket noi vdi trd khang tai bat Igi 
nhat, kl ca ngan mach.
A.3.6. Didu kien boat dong bit thu’d’ng cua bo khudch dai am thanh

Dieu kien hoat dong bat thud’ng doi vdi bo khuech dai am thanh duo’c quy dinh trong
C.3. I

i
A.3.7. Tieu chi tuan thu trong va sau cac didu kien van hanh bit thu’d’ng

Trong dieu kien hoat dong bat thudng khong dan den mot tinh trang Idi, tat ca cac bien 
phap bao ve se vin cd higu luc. Sau khi khdi phyc cac dieu kien hoat dong binh thudng, 
tat ca cac bien phap bao ve phai tuan theo cac yeu cau hien hanh.
Neu mot dieu kien hoat dong bat thudng din den loi do hau qua, cac tieu chi tuan thu 
cua A.4.8 dugc ap dung.
A.4. Diiu kien Idi do’n dugc mo phdng

A.4.1. Yeu cau chung

Khi ap dung cac dieu kien su co do’n md phdng, cac bo phan, nguon cung cap va 
phuo-ng tign phai dugc lap dat neu chung cd kha nang anh hudng den ket qua cua thu 
nghigm.
Vigc dua ra bat ky dieu kien su co do’n le nao se dugc ap dung Ian lugt tai mgt thdi 
diim. Cac loi, la hau qua true tiep cua tinh trgng Idi don le, dugc coi la mot phan cua 
tinh trang loi don le do.
Ket cau thiet bi, so do mach, thong so ky thuat cua thanh phan, bao gom ca each dien 
chuc nang dugc kiem tra de xac dinh cac dieu kien su co don le cd the xay ra mot each 
hgp iy va:
- Cd the bo qua mot bien phap bao ve; hoac la
- Gay ra hoat dong cua mot bien phap tu ve bo sung; hoac la
- Neu khong se anh hudng den su an toan cua thiet bj.
Cac dieu kien su co don le sau day se dugc xem xet:
- Dieu kien hoat dong khong binh thud’ng din den mgt tinh trang loi don le (vi du, 
mot ngud’i binh thud’ng lam qua tai cac dau noi dau ra ben ngoai, hoac mot ngud’i binh 
thud’ng dat Thiet bi dong cat bo chpn chuyen mach khong chinh xac);
- Loi bao vd co ban hoac Idi bao ve bo sung;
- Ngoai tru bo han che dong dien mach tich hgp tuan theo D.9, hu hong linh kien 
dugc md phdng bang each lam ngan mach hai day din bat ky va ho mach bat ky day ■ 
din nao cua linh kign tai mgt thd’i diem; va
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- Khi A.4.4 yeu cau, I6i cua c£ch chu’c nang.
A.4.2. Thidt bi kiem soat nhiet do
Ngogi trip Ccic bign phcip bao vg kiem socit nhiet dp, theo D.3.1 den D.3.4, bat ky thiet bi 
hope bo phan rieng le nao cua mgeh kiem soat nhiet dg trong qua trinh do nhiet dp se 
bi ho mach ho^c ng§n mgeh, tuy theo dieu kipn nao bat Ipi ho,n.

Nhiet dp phai dirpc do theo A. 1.5.
A.4.3. Thu1 nghipm dong co’
A.4.3.1. Thu’ nghiem dong co* bi chgn
Dpng co bj chpn hope roto bi kh6a trong san pham cuoi cung neu rb r3ng rbng hanh 
dpng d6 se din den vipc tang nhiet dp moi trirong ben trong cua thiet bi (vi dp, khda 
ednh qupt cua dpng co quat de ngan dong khong khi).

A.4.3.2. Tieu chi tuan thu
Si/ phu hpp dirge kiem tra bing each xem xdt vi ddnh gid du> lieu dirge cung cap bbi 
nha san xuat hope bing cac thir nghiim theo D.5.4.
A.4.4. Cach dien chu’c nang
A.4.4.1. Khe ho* ddi vd’i each dien chu>c nang

Trir khi khe ho cho vpt ligu each nhiet choc nang tuan thu:
- Khe ho doi vbi Cdch dien chinh nhir quy dinh trong 2.2.4.2; hope la
- Doi vd’i mpch ES1 va PSI dirge sir dpng trong moi trirbng nhiim ban mire dp 1 vd 
nhiem ban mire dp 2, khe ho doi vd’i Cdch dign chinh doi vd’i bang mpch in nhir quy 
dinh trong IEC 60664-1: 2007, Bang D.4; hoic la
- Thir nghiem circrng dp dien cua 2.2.4.9.1 doi vd’i Cdch dien chinh,
- Khoang ho doi vbi each dien chirc nang phai dirge ngan mpch.
A.4.4.2. Chiiu dai doong rd ddi vd’i each dien chu’c nang

Trir khi chieu dai dirong rd doi vd’i c£ch di$n chirc nang tubn thu:
- Chi&u dai dird-ng rd doi vd’i Cach dign chinh nhir quy dinh trong 2.2.4.3; hope la
- Doi vd’i mach ES1 va PSI dirge sir dung trong moi trirdng nhiem ban mire dp 1 vh 
nhiem ban mire dp 2, khe ho doi vdi Cdch dign chinh doi vd’i bang day in nhir quy dinh 
trong IEC 60664-1: 2007, Bang D.4; hoac la
- Thir nghiem cirong dp dign cua 2.2.4.9.1 doi vd’i Cdch dign chinh,
Chieu dai dirong rd doi vd’i edeh dign chirc nang phai doge ngan mach.
A.4.4.3. Cach dien chirc nang tren bang mach in trang phu

Trir khi Id’p each nhigt chirc nang tucin thu:
Khoang gian edeh tdeh bigt cua Bang D.13; ho£c Id
Thir nghiem cirong dp dign cua 2.2.4.9.1 doi vd’i Cach di^n chinh,

Cdch dign chirc nang tren bang mpch in trdng phii phai dirge ngan mpch.
A.4.5. Ng5n mach va ng£t dien ci/c trong ong va chat ban din

Cac dign cp’c trong ong dign tir va day dan cua thiet bi bdn dan phai dirge doah mgeh,
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hoac ngSt mach. Mot day din tai mot thoi diem bi ngat hoac hai day din bat ky Ian lirot 
duoc noi vdi nhau.
A.4.6. Ngln mach hoac nglt kit n6i cua cac thanh phan thu dong

Bien tro, tu dien, cuon day, loa phdng thanh, VDR va cae thanh phan thu dpng khac 
phai du’O’c ngan mach hogc nglt ket noi, tuy theo dieu kien nao bat loi horn.
Cac dieu kiln loi don le nay khong ap dung cho:
- Cac dien tro nhiet PTC phu hop vdi IEC 60730-1: 2010 2013, Dieu 15, 17, J.15 va 
J.17;
- PTC cung cap hanh dong IEC 60730-1 Loai 2.AL;
- Dien tro phu hop vdi cac thd nghiem cua 2.2.5.6;
- Tu dien phu hop vdi IEC 60384-14 va dogcdanh gia theo 5.5.2 cua tieu chuan nay; ;

Cac bo phan each ly (vi du, bo ghep quang va may bien ap) tuan thu cac yeu cau i
ve bo phgn lien quan trong Phu luc D doi vdi each dien tang cirdng; v3

Cac bo phan each ly (vi du, bo ghep quang va may bien ap) tuan thu cac yeu cau 
ve bp phan lien quan trong Phy luc D doi vdi each dien tang coong
A.4.7 Hoat dong lien tuc cua cac bp phan

Dong co, cuon day ro le hoac nhirng thd tirong to, dope thiet ke de van hanh trong 
thdi gian ngln hoac hoat dpng gian doan, dope van hanh lien tuc neu dieu nay cd the 
xay ra trong qua trinh van hanh thiet bi.
Doi vdi thiet bi dope danh gia la hoat dpng trong thdi gian ngln hoac hoat dpng gian 
doan, thd nghiem dope lap lai cho den khi dat dope cac dieu kien trang thai on dinh, 
bat ke thdi gian vpn hanh. Doi vdi thd nghiem nay, bp dieu nhiet, bp gidi han nhipt dp 
va bp cat nhiet khong bj doan mgeh.

J J

Trong cac mach khdng dope noi trpetiep vdi nguon dien va trong cac mach dope cung 
cap bdi hl thong phan phoi nguon diln mot chieu, cac bp phan co- diln thodng dope 
cap diln khong lien tuc, ngogi tro dpng co’, loi phai dope mo phdng trong mach truyen 
dpng de gay ra vile d6ng diln liln tuc cho bp phan do.
Thdi gian cua thd nghilm se nho sau:
- Doi vdi thiet bi hoac linh kiln ma ngodi binh thodng khong thay rd I6i hoat dpng, midn 
la can thiet de thiet lap cac dieu kiln on dinh hoac den khi ngat mach do cac hau qua 
khac cua tinh trang Idi mo phdng, tuy theo dieu kiln nao ngan horn; va
- Doi vdi thiet bi va linh kiln khac: 5 phut hoac den luc ngat mach do hong hoc cua linh 
kiln (vi du: chay diln) hoac do cac hau qua khac cua tinh trang Idi mo phdng, tuy theo 
thdi gian nao ngan hon.
A.4.8. Tieu chi tuan thu trong va sau cac dilu kien so cd do,n le

Trong va sau dieu kiln so co dom le, bp phan co the tiep can dope khong dope vopt 
qua Idp nang lopng lien quan nho quy dinh trong 2.2.3, 8.3, 9.4, 10.3, 10.4.1,10.5.1 va 
10.6.5 doi vdi ngodi cd lien quan tuy thupc vao moi nguy lien quan. Trong va sau cac 
dieu kiln so co don le, bat ky ngpn Ida nao ben trong thiet bi se tat trong vdng 10 s va 
khong cd bp phan xung quanh nao dope boc chay. Bat ky phan nao hien thj ngpn Ida 
se dope coi Id PIS.
Sau dieu kiln so co dom le cd the anh hodng den each diln dope so dung nho mpt 
biln phdp bao vl, each diln phai chiu dope thd nghilm dp ben diln cua 2.2.4.9.1 doi
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v6i Ccich dien lien quan.
Trong va sau dieu ki^n si^ co dan le, vi^c ha rugt din trdn bang mgch in se khong daQC 
sa dung nha mpt bi$n phip bao v$, ngogi trCr c£c tru’d’ng hp-p sau, trong tru’d’ng hpp 
do, tinh trpng I6i se dirge lap lai 3 Ian:
- Cic diy din cua bang mgeh in bing vit lieu logi V-1 hoic vgt lieu loai VTM-1 c6 
the ha trong dieu kien qui tai vdi dieu kien mach ha khong phai li PIS phdng dien ho 
quang. Cic day din tren vgt lieu bang mach in khong cd lopi vat li^u de chay hope dirge 
phan loai thip han vgt lieu cap V-1 se khong dirge ha.
- Trong mgt dieu kien I6i dan le, vi$c bong trdc cic rugt din tren bang mach in se 
khong dan den vige khong thgc hien dirge bit ky bign phip bao vg bo sung hoic bao 
vg t^ing cirang nao.
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Phu luc B
(Quy dinh) 

May phat thu> nghiem
B.1. May phat xung thu> nghiem
Cac mach nay tao ra cac xung thi> nghiem nhir dirge tham chieu trong Bang B.1. 
Trong bang nay:
- Xung mach 1 dac tru’ng cho dien ap gay ra trong day dien thoai va c£p dong true 
trong dirang cap ngoai troi do set danh vao tarn chdn noi dat cua chung;
- Xung mach 2 dac tru’ng cho sir gia tang dien the dat do set danh vao dircmg day dien 
hoac sg co dirang day dien; va
- Xung mach 3 dac trirng cho dien ap cam irng vao he thong dciy ang ten do set danh 
xuong dat trong khoang gian each gan.
CHO THiCH: Trong qua trinh thu* nghiem, can c£n th£n vdi di$n tich cao trong ty tfen Ci.
Mach trong Hinh B.1, sir dung cac gia trj thanh phan trong mgeh 1 va 2 cua Bang B.1, 
dirge sir dung de tao xung, ty dien Ci dirge sac ban dau den hieu dien the Uc.
Mach 1 cua Bang B.1 tao ra xung 10/700 ps de mo phong qua do trong cac mach ben 
ngoai nhir dirge chi ra trong Bang 13, cac so ID 1, 2, 3, 4 va 5.
Mach 2 cua Bang B.1 tao xung 1,2/50 ps de mo phong qua do trong he thong phan 
phoi dien.
Cac hinh dgng sdng xung trong dieu kign mach ho* va co the kh£c nhau trong dieu kien 
tai.
Trong qua trinh thir nghiem, dien ap dinh cua xung dat vao khong dirge nho ho’n dien 
ap thir nghiem xung dinh (vi du, xem Bang 14) va dang xung ve co ban phai giir 
nguyen nhir trong dieu kien mach ho. Cac thanh phan noi song song vdi khe ho co 
the bi ngat trong qua trinh thir nghiem nay.

Hinh B.1 - Mach tao xung 1,2/50 ps va 10/700 ps

/4

B.2. Bo tao giao dien kiem tra ang ten
Mach trong Hinh B.2 sir dung cac gia tri thanh phan cua mach Strong Bang B.1, dirge 
sir dung de tao xung, tu dien C1 dirge sac ban dau den hieu dien the Uc.
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Hinh B.2 - Mach tao giao dien kiem tra ang ten

Mgch 2
Mach 3

C.1
C.1 _ __________ _

CSc thiet'bi m£y pha’t khSc nhau co the diro-c si> dpng de du-a ra ket qua tu-ong dirong 
Lihj y Mach 1 va mach 2 di/a trdn ITU-T K.44.

1.pF
1 nF

76 n 
1 kQ

Xung 
th O’ 

nghiem 
10/700 

ps_____
1,2/50 ps

Uc

1 ~
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Phu luc C 
(Quy dinh) 

Didu kien th ip nghiem ddi vai thi§t bj co chfra bo khudch dai am thanh

C.1. Phan loai ngudn nang lu’ang dien cho tin hieu am thanh
Khi phan loai tin hi$u am thanh nhir mot ngudn nang lirgng dien (xem Bang C.1), thiet 
bi phai duac van hanh de cung cap cong suat dau ra khong bi cdt Ion nhat v£o tai 
danh dinh cua no. Tai diroc loai bo va logi ngudn nang loong dien dooc xac dinh tip 
ket qua la dien ap dau ra ho mach.
Thanh phan dieu khien am dieu phai doge dat o dai trung.
C.2. Bo khudch dai am thanh didu kien boat dong binh thoong
Thidt bi co bo khuech dai am thanh phai doge van hanh bang tin hieu am thanh song 
sin o tan so 1 000 Hz. Trang troong hgp bo khuech dai khong hoat dong d tan so 
1 000 Hz, tan so dap dng dinh phai doge so dung.
Thiet bi phai doge van hanh theo each de cung cap 1/8 cong suat dau ra khong.cdt 
den tai vdi trd khang danh djnh. Ngoai ra, mot tin hieu nhidu mau gidi han bang .tan 
co the doge so dung cho hoat dong sau khi cong suat dau ra khong bi cat doge thiet 
lap bdng each sd dung song hinh sin. Nhieu bang thong cua tin hieu thd nghiem tap 
am mau phai doge gidi han bdi bo loc.
Neu khong the thiet lap doge phan cdt cd the nhin thay, thi cong suat dat doge toi da 
phai doge xem xet la cong suat dau ra khong bi c^t.
Ngoai ra, tat ca cac dieu kien sau day se doge coi la hoat dong binh thodng cac dieu 
kien:
- Trd khang tai danh dinh trong dieu kien bat Igi nhat hoac loa, khi doge cung cap, 
doge ket noi vdi dau ra bp khuech dai.
- Tat ca cac kenh bp khuech dai doge van hanh dong thdi.
- Nhac cu va thiet bi too’ng to cd bp tao am se khong doge van hanh vdi tin hieu 1 000 
Hz, nhong thay vao do doge van hanh vdi bat ky so ket hgp nao cua hai ban dap am 
tram, neu cd, va modi phim thu cong. Tat ca cac choc nang cd the lam tang cong suat 
dau ra cua nguon phai doge kich hoat va thiet bi phai doge dieu chinh de cung cap 
1/8 cong suat dau ra toi da cd the dat doge.
- Trodng hgp choc nang khuech dai do dinh phu thupc vao dp lech pha gida hai kenh, 
phai cd sg Ipch pha 90 ° gida cac tin hieu doge ap dung cho hai kenh.
- £)oi vdi thiet bi cd bp khuech dai da kenh, trong do mot so kenh khong the hoat dong 
doc lap, cac kenh do phai doge lam viec bang each sd dung tai danh dinh vdi trd 
khang d mdc cong suat dau ra too’ng dng vdi 1/8 cua cong suat dau ra khong bj cdt 
cua (cac) kenh bp khuech dai dieu chinh.
- Trong trodng hgp khong the hoat dpng lien tuc, bp khuech dai phai doge van hanh 
d mdc cong suat dau ra toi da cho phep hoat dpng lien tuc.
Cac phep do nhipt dp phai doge thgc hien vdi thiet bi doge bo tri trong moi trodng vdi 
hodng din sd dung do nha san xuat cung cap, hoac trong trodng hgp khong co hodng 
d^n, thiet bj phai doge bo tri each 5 cm so vdi mep trodc mat md cua hpp thd nghiem 
b^ng gd, each 1 cm doc theo cac canh ben va tren cung va chieu sau 5 cm phia sau 
thiet bi.
C.3. Bp khudch dai am thanh dieu kien hoat dpng bdt thodng
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Cac dieu ki$n lam viec bat thiromg phai dime mo phong bang each dieu chinh cac bo 
dieu khien de cong suat dau ra bat loi nhat tu’ 0 den cong suat dau ra dat dime Ian 
nhat khi ket noi vd-i tai co tm khang danh dinh bat lai nhat. Ngan mach cua cdc thiet bi 
dau cuoi dau ra cung dirge coi la mot dieu kien hoat dpng bat thirdng.
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Phu luc D
(Quy dinh) 

Cac thanh phln

D.l. ThiSt bi dong cdt
D.1.1. Tong quan
Cac yeu cau doi vdi cac Thiet bi dong cat trong cac mach nguon dien lop 3 (PS3) duo’c 
quy dinh diFoi day.
C£c Thiet bi dong cat diroc thCr nghiem tach biet hoac dat ben trong thiet bi.
D.1.2. Cac yeu ciu
Thiet bi dong c^t dirge sir dung lam thiet bi ng£t ket noi phai tuan theo cac yeu cau 
trong Phu luc K.
Thiet bi dong cat khong dirge lap yao day nguon dien.
Mpt Thiet bi dong cat phai tuan thu tat ca nhirng dieu sau day:
- Tuan thu cac yeu cau cua IEC 61058-1:2016, theo do nhirng dieu sau day dirge ap 

dung:
• 10 000 chu ky boat dong (xem 7.1.4.4 cua IEC 61058-1: 2016)
• Thiet bi dong c£it phai phu hgp de sir dung trong moi trirong mlrc do nhilm ban 

ma no dirge sir dung, thirong la moi trirong nhiim dien mire do 2 (xem 7.1.6.2 
cua IEC 61058-1:2016);

• Thiet bi ddng cat co nhiet do day nong do la 850°C (xem 7.1.9.3 cua IEC 61058-1: 
2016);

• Boi vdi Thiet bj dong cdt nguon dign dirge sir dung trong TV CRT, toe do tgo va 
ngat tiep diem phai doc lap vdi toe dp kich boat.

CHU THICK: Dieu nay la do c6 dbng dot bi6n cao do cupn day khtr khi.

• Cac dac tinh cua Thiet bi dong cat lien quan den dac trirng va phan loai (xem IEC 
61058-1) phai phu hgp vdi chdc nang cua Thiet bi dong c^t trong dieu kien boat 
dpng binh thirdng nhir cho dirdi day:

- Bae trirng cua Thiet bi dong c^t (xem Bi£u 6 cua IEC 61058-1:2016);
- Phan loai Thiet bi dong c£t theo:
• Bac tinh cua nguon cung cap (xem 7.1.1 cua IEC 61058-1: 2016);
• Loai tai dirge dieu khien bdi Thiet bi dong cat (xem 7.1.2 cua IEC 61058-1: 2016);
• Nhiet do khong khi xung quanh (xem 7.1.3 cua IEC 61058-1: 2016).
Kiem tra str phu hup theo IEC 61058-1: 2016.
- Thiet bi dong cdt phai dirge cau tao sao cho no khong bj nhiet dp qua cao trong 

dieu kien lam viec binh thirdng;
- Kiem tra sg phu hgp d vi tri dong mach theo 16.2.2 d), I) va m) cua IEC 61058-1: 

2008, ngoai trir dong dien la tong cua dong dien thiet bi va dong dien toi da cung 
cap cho thiet bi khac, neu co.

- Thiet bi dong clt nguon dien dieu khien cac dau noi cung cap dien cho thiet bi khac 
phai chiu dirge thd nghiem dp ben dien theo 17.2 cua IEC 61058-1:2016, vdi mot 
phy tai theo Hinh 9 cua IEC 61058-1:2016. Tong ddng dien dinh mdc cua phu tai
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phai tirang i/ng vdi ghi nhan cua c£c dlu noi cung cap dipn cho thiet bj khac. Ddng 
dien dpt bien dinh cua php tai phai c6 gi^i trj nhiF trong Bang D.1.

Bang D.1 ■ Dong dien dot bidn dinh
Ddng dipn dinh mCfc 

_____________ A_________ 
_____ Len den va b£ng 0,5 

_____ Len den vd bling 1,0

Len den vd bling 2,5

Ldn hon 2,5

D.1.3. Phu’O’ng phap thu> nghiem va tieu chi tuan thu
Cacthu* nghipm cua IEC 61058-1: 2016 phai dupe ap dung vdi cac sua doi neu trong 
G.1.2.
Sau cac thu nghiem, Thiet bi dong cat phai khong co bieu hipn hu hong cua vd bpc vd 
khong bi long cac moi noi dien hope co dinh co’ hpc.
D.2. Ro* le
D.2.1. Cac yeu cau
Cac yeu cau doi vdi ro1 le dpt trong mgeh nguon dien Idp 3(PS3) dupe quy dinh dudi 
day,
Mpt ro le co the dupe thu nghiem rieng biet hope trong thiet bi.
Doi vdi kha nang chong nhiet va chong cheiy, xem Dieu 16 trong IEC 61810-1: 2015.
Ro le phai phu hop vdi cdc yeu cau cua IEC 61810-1:2015, cd tinh den cdc yeu to 
sau:
- V|it lieu phai phu hpp vdi 2.3.4.5.2 hope vupt qua thu nghiem d3y ndng do d 750°C 

hope thu nghiem ngpn lua kim;
10 000 chu ky boat dpng doi vdi dp ben (xem 5,5 cua IEC 61810-1: 2015) va trong 
qud trinh thu nghiem dp ben dien (xem Dieu 11 cua IEC 61810-1: 2015); khong 
dupe xay ra sp co tarn thdi;

CHU THICK: Sv c6 t?m thCri Id sy> ki$n phdi dipgc logi bd trong qud trinh thu* nghiem, ch§m nh£t Id sau m$t chu ky 
c6p di£n b6 sung md khdng c6 b£t ky dnh hu’d’ng ndo tu* bdn ngodi (xem£)i&u 11 cua IEC 61810-1:2015).

- Ro le phai phu hpp de su dung trong tinh huong nhiem dien cd the ap dung (xem 
Dieu 13 cua IEC 61810-1: 2015);

- Cdc dpc tinh cua ro le lien quan den dac trung va ph&n loai (xem IEC 61810-1), 
phai phu hpp vdi chuc nang cua ro le trong dieu kien tem viec binh thuong nhu 
cho dudi day:

• Dien ap cu$n day danh dinh va dai dien Sp cupn dSy danh djnh (xem 5.1 cua IEC 
61810-1:2015);

• Tai tiep xdc danh dinh va loai tai (xem 5.7 cua IEC 61810-1:2015);
• Dipn dp phdng (xem 5.3 cua IEC 61810-1:2015);
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• Nhiet do khong khi xung quanh va giai han tren va diFOi cua nhiet do (xem 5.8 cua 
IEC 61810-1:2015);

• ChT loai cong nghe va le RT IV va RT V md’i diro’c coi la dcip irng moi triFong nhidm 
dien mu’c dp 1, vi du, va le dap umg 5.4.1.5.2 cua tieu chuan nay (xem 5.9 cua IEC 
61810-1:2015);

- Do ben dien (xem 10.3 cua IEC 61810-1:2015), ngoai tru* dien ap thO nghiem phai 
la dien ap thi> nghiem yeu cau quy dinh trong 2.2.4.9.1 cua tieu chuan nay;

- Neu dien ap chiu thu3 dirge yeu cau (dirge ggi la dien ap chju thir xung trong IEC 
61810-1) virgtqua 12 kV thi khe hd phai tuan theo Bang 14 cua tieu chuan nay;

- Neu dien ap lam yiec RMS (dirgegpi la dien ap RMStrong IEC 61810-1) virgtqua 
500 V, chieu dai dirang rd phai tuan theo Bang 17 cua tieu chuan nay;

- Cach dien ran phu hgp vdi 13.3 cua IEC 61810-1: 2015 hoac vai 2.24.4 cua tai lieu 
nay.

Kiem tra sg phu hgp theo IEC 61810-1 va cac yeu cau cua tai lieu nay.
D.2.2. Thir nghiem qua tai
Ro* le phai chiu dirge thir nghiem sau.
Tiep diem cua ro’ le phai chiu thir nghiem qua tai bao gom 50 chu ky hoat dong vdi toe 
do tir 6 den 10 chu ky mdi phut, tao ra va ngat 150% ddng dien dat trong irng dung, 
ngoai trir triromg hgp tiep diem chuyen mach mot tai dong co1, thu3 nghiem dirge tien 
hanh vdi rotor cua dong co* trong tinhtrang khda. Sau thir nghiem, role vln hoat dong.
D.2.3. Cac diu ndi didu khien ro> le cung cSp dien cho thidt bi khac
Cac dau noi dieu khien role nguon dipn cung cap nguon cho thiet bj khac phai chju 
dirge thir nghiem do ben tai Dieu 11 cua IEC 61810-1:2015, vdi phu tai bdng tong tai 
dirge danh dau cua cac dau noi cung cap nguon cho thiet bi khac.
D.2.4. RhiPO’ng phap thir nghiem va tieu chi tuan thu
Doi v6i rcr le nguon, phai ap dung cac thir nghiem cua IEC 61810-1 va quy chuan nay 
vdi cac sira doi neu trong D.2 cua quy chuln nay.
Sauxac thir nghiem, ro le khong dirge cd bieu hign hir hong vd boc cua nd, khong bi 
giam khe hd va chieu dai dirdng rd cung nhir khong bi long cac moi noi dien hoac co 
dinh co hoc.
D.3. Cac thidt bi bao ve
D.3.1. Cau chi nhiet
D.3.1.1. Cac yeu cAu
Mot cau chi nhiet dirge sir dung nhir mot bien phap bao ve phai phu hgp vdi cac yeu 
cau a) va b), hoac c).
a) Cau chi nhiet, khi dirge thir nghiem nhir mot thanh phan rieng biet, phai phu hgp 

vdi cac yeu cau va thd nghiem cua ho tieu chuan IEC 60730 d mdc cd the ap 
dung dirge:

- Cau chi nhigt phai la tac dong loai 2 (xem 6.4.2 cua IEC 60730-1:2013);
- Cau chi nhiet it nhat phai cd khoang md rat nhd, loai 2B (xem 6.4.3.2 va 6.9.2 cua 

IEC 60730-1:2013);
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- Cau chi nhiet phai c6 ca cau ngat noi trong do Ceic tiep diem khong the ngdn du’Q’c 
ma khi tiep tuc xay ra sir co, logi 2E (xem 6.4.3.5 cua lEC 60730-1:2013);

- So chu ky tdc dpng ty dong it nhat phai la:
• 3 000 chu ky doi v6m mot cau chi nhi^t co reset tir dpng du’Q’c si> dung trong cac 

mach khong bj ngat khi thiet bi du’Q’c t&t (xem 6.11.8 cua IEC 60730-1:2013)
• 300 chu ky doi vai cau chi nhiet co reset tir dpng du’Q’c sir dung trong cac mgch 

du’Q’c ng^t cung vdi thiet bi va doi vdi cau chi nhiQt khong c6 reset Ur dong cd the 
du’Q’c reset bdng tay tir ben ngoai thiet bi (xem 6.11.10 cua IEC 60730-1:2013)

• 30 chu ky doi v6i cau chi nhiet khong c6 reset tir dpng va khong the reset bdng tay 
tir ben ngoai thiet bi (xem 6.11.11 cua IEC 60730-1: 2013);

- Cau chi nhiet phai du’Q’c thir nghiem nhu* du’Q’c thiet ke trong thoi gian d£i cua irng 
suat dien tren cdc bQ phan each dien (xem 6.14.2 cua IEC 60730-1:2013);

- Cau chi nhiet phai dap Crng cdc yeu cau xir ly cho myc dich sir dung dy kien It nhat 
la 10 000 gio (xem 6.16.3 cua IEC 60730-1:2013);

- Khe ho tiep xue va khoang gian edeh giCra c£c dau cuoi va day dan dau noi cua 
tiep diem phai phu hop voi 13.1.4 va 13.2 cua IEC 60730-1:2013.

b) Cdc dac tlnh cua cau chi nhiet lien quan den:
- Ddctrirng cua cau chi nhiet (xem Dieu 5 cua IEC 60730-1:2013);

- Sir phan logi cua cau chi nhiet theo:
• E)£c tlnh cua nguon cung cap (xem 6.1 cua IEC 60730-1:2013)
• Logi tai du’Q’c dieu khien (xem 6.2 cua IEC 60730-1:2013)
• Mire dQ bao ve do vo bpc cung cap chong Ipi sy* xam nhap cua v$t ran v£ byi (xem 

6.5.1 cua IEC 60730-1:2013),
• Mire do bao ve dupe cung cap boi vo ngoai chong lai sy xam nhpp c6 hai cua 

nird’C (xem 6.5.2 cua IEC 60730-1:2013),
• Tinh trgng nhi§m dien ma cau chi nhiet phu hQ’p (xem 6.5.3 cua IEC 60730-1:2013),
• Gi^i hpn nhiet do moi trirong xung quanh toi da (xem 6.7 cua IEC 60730-1: 2013) 

phai phu hQ’p vdi irng dung trong thiet bi.
c) Cau chi nhiet khi du’Q’c thir nghiem nhu* mqt bQ ph^n cua thiet bj can phai:
- Toi thieu phai c6 khoang ma rat nho theo IEC 60730-1 chju dupe dien ap thir 

nghiem theo 13.2 cua IEC 60730-1:2013; v£
- Co 00" cau ng£t noi trong do Ceic tiep diem khong the ngan du’Q’c ma khi tiep tyc 

xay ra sir co; va
- Du’Q’c dieu hoa trong 300 gid- khi thiet bi du’Q’c lam viec trong dieu kien boat dqng 

binh third’ng a nhiet dQ moi trirdng xung quanh la 30°C hoac a nhiet dQ moi triro-ng 
toi da do nha san xuat quy dinh, chpn gia tri ndo cao ho-n; vd

- Phai chiu mpt so chu ky tdc dpng tir dpng nhu- quy djnh trong a) d6i vd-i cau chi 
nhiet du’Q’c thir nghiem nhir m$t bo phgn rieng biet, bdng edeh irac tlnh cdc dieu 
kipn sir co lien quan.

D.3.1.2. Phu’O’ng phap thu1 nghiem va tieu chi tuan thu
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Cau chi nhi^t du’Q’c kiem tra theo cac thong so ky thuat thC? nghi^m cua ho tieu chuan 
IEC 60730 bang each xem xet va bang phep do. Thu’ nghi^m du’p’c thi/c hien tren ba 
mlu vat. I
Trong qua trinh thi> nghiem, khdng dirge xay ra phong dien lien tuc. Sau thtr nghiem, 
cau chi nhiet khdng dirge ndi long cac moi noi dien hoac cac co dinh co1 khi.
D.3.2. Cac cau ndi nhiet
D.3.2.1. Cac yeu cdu
Cau noi nhiet dirge sir dung nhir mot bign phap bao ve phai dap Crng yeu cau a) hoac 
b) du’d’i day:
a) Cau noi nhiet khi dirge thir nghiem nhir mot thanh phan rieng biet, phai phu hgp 

vdi cac yeu cau cua IEC 60691.
Cac dac tinh cua cau noi nhiet lien quan den:
- Dieu kien moi trirdng xung quanh (xem Dieu 5 cua IEC 60691:2015);
- Cac dieu kien dien (xem 6.1 cua IEC 60691:2015);
- Dieu kien nhiet (xem 6.2 cua IEC 60691:2015);
- Thong so dac trirng cua cau noi nhiet (xem Dieu 8 b) cua IEC 60691:2015); va
- Sir phu hgp de gan kin hoac sir dung vdi chat long ngam tarn hoac dung moi lam 

sach (xem Dieu 8 c) cua IEC 60691:2015), phai thich hgp cho irng dung trong thiet 
bi dirdi dieu kien hoat dong binh thirong va dirdi dieu kien sir co do,n.

Do ben dien cua lien ket nhiet phai dap irng cac yeu cau trong 2.2.4.9.1 cua tieu chuan 
nay ngoai trir qua phan ngat ket noi (cac bo phan tiep xue) va ngoai trir giCra cac dau 
cuoi va day dan ket noi cua cac tiep diem, ap dung 10.3 cua IEC 60691: 2015. i
b) Cau noi nhiet khi dirge thir nghiem nhir mot bo phan cua thiet bi phai:
- Dirge giir trong 300 gia a nhiet do tiro’ng Crng vdi nhiet do moi trirang cua cau noi 

nhigt khi thiet bi lam viec trong dieu kien hoat dong binh thirdng & nhiet dp moi 
trirdng xung quanh la 30°C hoac d nhiet do moi trirdng toi da dirge quy dinh 
bdinha san xuat, tuy theo gia tri nao cao hon; va

- Chiu cac dieu kien sir co don cua thiet b| cai ma khien cau noi nhiet hoat dong.. 
Trong qua trinh thir nghiem, khdng dirge xay ra phong dien lien tuc; vd

- Co kha nang chiu dirge hai Ian dien ap khi ngat ket noi va cd dien trd each dien it 
nhat la 0,2 MQ, khi do d* hieu dien the b^ng hai Ian dien ap khi ngSt ket noi.

D.3.2.2. Phu’O’ng phap thir nghiem va tieu chi tuan thu
Neu cau noi nhigt dirge thir nghiem nhir mgt thanh phan rieng biet theo D.3.2.1 a) d 
tren, thi viec kiem tra sir phu hgp theo cac thong so ky thuat thd nghiem cua IEC 
60691, bling each xem xet va do lirdng.
Neu cau noi nhigt dirge thd nghiem nhir mot bd phan cua thiet bi theo D.3.2.1 b) d 
tren, thi kiem tra sg phu hgp bdng each xem xet va blng cac thd nghiem quy dinh 
theo thd tir da cho. Thd nghiem dirge thirc hign ba Ian. Cau noi nhiet dirge thay the 
mot phan hope toan bd sau mdi thd nghigm.
Khi cau noi nhiet khdng the dirge thay the mot phan hoac hoan toan, thi thanh phan 
bd phan hoan chinh bao gom cau noi nhiet (vi du, may bien ap) phai dirge thay the.
Khdng dirge phdp loi trong thd nghigm.
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i

D.3.3. Di$n trd* nhiet PTC
Cac tfien tra nhiet PTC du’Q’c si? dung lam bien phap bao ve phai tuan theo c£c Dieu 
15, 17, J.15 va J.17 cua IEC 60730-1:2013.
- C6 tieu thycong suatlien tyc xu6t hien & dien ap Idn nhat cua nd tai nhiet dp moi 

trirang 25°C hoac quy djnh khdc do nha san xuat quy djnh doi vd-i trang thai ng^t, 
dirge xdc dinh nhir neu trong 3.38 cua IEC 60738-1:2006, vugt qud 15 W; vd

- Co Rich third’ctu’ 1750 mm3tra len; va
- NSm trong mach PS2 hoSc PS3, vd boc hoac ong phai dirge Idm bing vat lieu loai 

V-1 hoSc vpt lieu tirang diromg;
CHCi THlCH: Trgng thSi nq£t c6 nghia Id trang thdi trong <56 6i§n tra nhi$t PTC dirge chuy£n sang tfi&u ki^n di$n 
trd cao a m$t nhi^t 6$ nhat djnh.

Kiem tra sir phu hgp bang each xem xdt.
D.3.4. Cac thiit bi bao ve qua ddng
Ngoai trir cac thiet bi dirge de cap trong D.3.5, cdc thiet bi bao ve qud ddng dirge sir 
dyng nhir mot bien phdp bao ve phai tuSn theo cac tieu chuan IEC hien hanh phu hgp 
vdi 2.1.1.2. Mdi thiet bi bao ve se phai cd du kha nang ngit (dirt) de ngat ddng dien 
sg co Ion nhit (bao gom ca ddng dien ngin mpch) cd the chgy qua.

Kiem tra sy* phu hgp bing edeh xem xdt
D.3.5. Cac thanh phin bao ve khdng dirge di cap trong D.3.1 din D.3.4

D.3.5.1. Cacyeuciu
Cac thiet bi bao ve nhir vay (vi du, dien trd gay chay, day chay khdng dirge tieu chuan 
hda trong hp tieu chuan IEC 60127, IEC 60269 hope bp ngit mach lopi nhd) phai cd 
die tinh thich hgp bao gom ca kha nang danh thung.
Doi vdi cdc thiet bi bao ve khdng the reset, chang hgn nhir lien ket cau chi, phai cd 
nhan phu hgp vdi F.3.5.3.
D.3.5.2. Phiro’ng phap thir nghiem va tieu chi tuan thu
Kiem tra sg phu hgp bing edeh xem xdt va bing edeh thgc hien thir nghiem dieu kipn 
sg co do’n nhir quy dinh trong A.4.
Thirnghiem dggc thgc hien ba Ian. Khdng dirge phdp that-bpi.
D.4. Cac diu ndi
D.4.1. Cac yeu cau vi khe hd9 va chieu dai dtrd’ng rd
Khe ho1 vd chieu dai dirdng rd giira be mat edeh dien ben ngoai cua dau noi (bao gom 
ca Id ho* trong vd bpc) va cac bp phgn ddn dien dirge noi vd-i ES2 ben trong dau noi 
(hope trong vd boc) phai tuan theo cdc ydu cau ve Cdch dien chinh.
Khe ha va chieu dai dirdng rd giira bi mit cdch dien ben ngoai cua diu noi (bao gom 
ca Id hd trong vd bpc) va cdc bp phgn ddn di$n dirge noi vdi ES3 ben trong dau noi 
(hoac trong vo bpc) phai tudn theo cdc yeu ciu ve cdch dien phy. Ngoqi le, khe hd vd 
chiiu dai dirdng rd cd the tuan theo cdc yeu cau doi vdi cdch dien chinh neu dau noi 
la:
- Co dinh vao thiet bj; vd
- Nim ben trong vo bpc dipn ben ngoai cua thiet bi; va
- Chi cd the md ra sau khi lopi bo cym lip rdp phy. Cdi md:
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• Blit buoc phai co trong dieu kien boat dpng binh th if d’ng, va
• Dirac cung cap mot bien phap bao ve cd hirang din de thay the cum lap rap phu 

da thao rai.
Cac thur nghiem cua 2.2.3.2 ap dung cho cac dau noi nhir vgy sau khi thao lip rap 
phu.
D.4.2. Dlu ndi dien lu’d’i
Cac dau noi nguon dien lirdi dirge lilt ke trong IEC TR 60083 va tuan theo IEC 60884- 
1 hoac tuan theo mot trong cac tieu chuan sau: ho tieu chuan IEC 60309, hp tieu chuan 
IEC 60320, IEC 60906-1 hoac IEC 60906-2. Chung dirge coi la chap nhan dirge ma 
khdng can them danh gia khi dirge sir dyng trong pham vi hoat dong cua chung cho 
muc dich ket noi nguon dien lu’d’i.
D.4.3. Cac dau ndi khac diu ndi dien lu’d’i
Cac dau noi khdng phai de ket noi nguon dien lu’d’i phai dirge thiet ke sao cho phich 
elm cd hinh dang sao cho viec elm vao 6 elm dien hoac bo ghep noi cua thiet bi khd 
cd the xay ra.
Cac dau noi dap irng yeu cau nay la nhirng dau noi dirge ket cau nhir mo ta trong IEC 
60130-2, IEC 60130-9, IEC 60169-3 hoac IEC 60906-3. Vi du ve dau noi khdng dap 
irng cac yeu cau cua dieu phu nay la nhirng phich elm dirge goi la "chuoi". Cac phich 
elm chuan am thanh 3,5 mm dirge coi la khdng the elm dirge vao 6 elm dien lu’d’i.
Kiem tra sir phu hgp bang each xem xet
D.5. Cac bo phan quin day
D.5.1. Cach dien day trong cac bo phan quin day
D.5.1.1. Tong quan
Muc nay ap dung cho cac bd phan quan day bao gom each dien chinh, each dien phu 
hoac each dien tang cirong.
D.5.1.2. Bao ve chdng lai irng suit co1 hoc
Trirdng hgp hai day quan, hoac mot day quan vd mot day khac, tiep xue ben trong bd 
phan quin, cheo nhau mot gdc tir 45° den 90°, ap dung mot trong cac dieu sau:
- Bao ve chong lai irng suit ca hpc phai dirge cung clp. Vi du, sir bao ve nay cd 

the dat dirge bang each tao ra sir phan tach vat ly dirdi dang vat lieu boc hoac 
tlm each dien, hope blng each sir dung glp ddi so Id’p each dien can thiet tren 
day quin; hoac la

- Bp phan quin day vtrgt qua cac thir nghiem dp ben cua G.5.2.
Ngoai ra, neu ket clu tren cung clp dirge each dien chinh, each dien phu hoac each 
dien tang cird’ng, thi bd phan quin hoan chinh phai virgt qua thir nghiem thirdng 
xuyen vd dp ben dien theo 2.2.4.9.2.
D.5.1.3. RhiPO’ng phap thir nghiem va tieu chi tuan thu
Kiem tra sir phu hgp theo 2.2.4.4.1 va D.5.2 khi cd yeu cau, Neu cac thir nghiem cua 
Php luc J la bit budc, thi chung khdng phai lap lai neu cac dtr lieu vat lieu xac nhan 
sir phu hgp.
D.5.2. Thir nghiem do bln
D.5.2.1. Cac yeu clu chung cua thir nghiem



290 4 ngdy
7 ng^y280
14 ngSy270

4 ngSy260
7 ngSy250
14 ng^y4 ngdy240

7 ng£y230
14 ngdy4 ngdy220

7 ngSy210
14 ngdy200I

4 ngdy190
7 ngSy180
14 ngSy170
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(N)
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Trong tru’d’ng hgp du’p’c yeu cau boi D.5.1.2, ba mlu cua bo phgn quan phai chiu 10 
chu ky thtF nghiem nhu sau:
- Cac miu phai chiu thi> nghi^m chay nhi$t cua D.5.2.2. Sau khi thur, c£c mlu du’p’c 

de ngupi den nhipt dp moi trircrng.
- Sau do, cac miu phai chiu thO nghipm rung cua D.15.2.4.
- Sau dd cdc mau du’p’c dieu hda dp Im trong 2.2.4.8 trong hai ngdy.
Cdc thO nghipm du’p’c mo ta dirdi day dupe thpc hipn trudc khi bat d£u 10 chu ky va 
sau mdi chu ky.
Thu nghipm dp ben dipn cua 2.2.4.9.1 dupe thpc hien.
Sau thu nghiem dp ben dipn, thu nghiem cua D.4.3 dupe thpc hien tren cac bp phan 
quan dupe cung cap tu nguon dipn, ngopi tru nguon dipn d che dp ddng cat.
D.5.2.2. Thu nghiem chay nhiet
Tuy thupc vao phan logi nhiet cua vpt lipu edeh dipn, cdc mdu thu dupe giu trong tu 
gia nhiet vdi to hpp tuo’ng ung cua thdi gian va nhiet dp nhu quy djnh trong Bang D.2. 
10 chu ky dupe thuc hien vdi cung mpt to hpp.
Nhiet dp trong tu gia nhiet phai dupe duy tri trong khoang sai so ±5°C.

Classs 
105
(A)

Classs 
180
(H)

Khoang thirl gian thi> nghiem d6i vdi thu* nghiem cua G.5.2
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160 4 ng^y
150 4 ng^y 7 ngSy
140 7 ngSy
130 4 ngdy
120 7 ngSy
Ccic Class c6 li£n quan den viec phan loai vSt li$u c^ch di^n vS EIS phu hp’p voi IEC 60085. Cdc ky hiSu 
chfl’ c£i diftyc chi djnh du’Q’c ghi trong ngo$c dan.
Nh& ch6 tao phai quy djnh thd’i gian thu9 nghi$m ho$c nhi^t d$ thu* nghi^m.

D.5.2.3. Cac bo phan qu£n day du’Q’c cap dien tip nguon lu’d’i
Mot mach dau vao du’Q’c noi vdi dien ap bang dien ap thu nghiem toi thieu bang 1,2 
Ian dien ap danh djnh, & tan so gap doi tan so danh dinh trong 5 phut. May bien ap 
khong du’Q’c noi tai. Trong qua trinh thu nghiem, nhieu cuon day, neu co, dirge mac I 
noi tiep. !
Co the sip dung tan so thu nghiem cao hon; Khoang thd’i gian cua chu ky ket noi, tinh 
bang phut, sau do lay bang 10 Ian tan so danh dinh chia cho tan so thu nghiem, nhirng 
khong nhd ho,n 2 phut.
Dien ap thu nghiem ban dau dirge dat a dien ap danh dinh va tang dan den 1,2 Ian i 
gia tri ban dau, sau do dirge duy tri trong thd’i gian quy dinh. Neu trong qua trinh thir 
nghiem cd dong dien thay doi phi tuyen tinh theo edeh khong kiem soat dirge thi nd 
dirge coi la ddnh thung giCra cac vdng day cua cuon day.
D.5.2.4. Tuan thu tieu chuan
Doi vd’i cac bo phan quan dirge cap dien tir nguon lu’d’i, khong dirge danh thung each 
dien giira cac vdng cua cuon day, giCra cac cupn day dau vao va dau ra, giira cac cupn 
day dau vao lien ke va giira cac cuon day dau ra lien ke, hoac giira cac cuon day vd’i 
bat ky Idi din dien nao.
D.5.3. May bidn ap
D.5.3.1. Tong quan
May bien ap phai tuan thu mot trong cac dieu sau:
- Dap irng cac yeu cau neu trong D.5.3.2 va D.5.3.3;
- IEC 61204-7 doi vd’i may bien ap dirge su dung trong nguon dien ha ap;
- Dap irng cac yeu cau cua IEC 61558-1 va cac phan lien quan cua IEC 61558-2 vd’i 

cac bo sung vd han che sau:
• cdc gia tri gid’s han cho ES1 cua tai lieu nay;
• Doi vd’i dien ap lam viec tren 1 000 V RMS, xem 18.3 cua IEC 61558-1: 2017, sir 

dung dien ap thir nghiem quy dinh trong 2.2.4.9.1;
• Thir nghiem qua tai theo D.5.3.3; va
• IEC 61558-2-16 doi vd’i may bien ap dirge sir dung trong nguon dien & che do 

chuyen mach;
- Dap LPng cac yeu cau neu trong D.5.3.4 doi v&i may bien ap s& dung FiW
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Vi du c6c ph&n lien quan cua IEC 61558-2 /d:
- IEC 61558-2-1: M&y bi&n 6p phan tech;
- IEC 61558-2-4: Mtey bien 6p c$ch ly;
- IEC 61558-2-6: M&y bi&n dp cdch ly an todn.

D.5.3.2. Cach dien
D.5.3.2.1. CacyeucSu
C£ch di$n trong may bien £p phai tuan theo cac yeu cau sau.
Cac cupn day va phan din di^n cua may bien Ip phai du'Q’c coi nhir c£c phan cua 
mach ml chung nii vao, neu co. each di?n giCra chung phai phu hop vdi cac yeu cau 
tuong img cua Dieu 5 va virot qua clc thu* nghi^m do ben dien toong Ceng, tuy theo 
ong dung cua each dien trong thiet bi.
Phai thoc hien cac bien phap do phdng de ngan ngoa khe ho khong khi va chieu dai 
doong rd giam xuong dodi cac gia tri toi thieu du’Q’c yeu cau de tao ra each dien chinh, 
edeh dien phu hole each dien ting cod’ng, bing each:

- Xe dich cac cupn day, hoac cac vdng day cua chung;
- Xe dich cua he thong di day ben trong hope cua day din dung cho dau noi ben 

ngoai;
- Xe dich qua moc cua cac phan cuon day hoac cua he thong di day ben trong, khi 

cd cac day nim gan ke vdi cac moi noi hoSc co so noi long moi noi;
- Bic cau qua each dien boi day dan, vit, vdng dem hole cac chi tiet toong ty’ khi bi 

nd’i long hoac rd’i ra
Gia thiet rang hai co clu co dinh dpc Ipp khong b[ nd’i long d cung mpt thou diim. Tat 
ca cac cu$n day phai cd cdc vdng cuoi dop’c gio bing phoong tipn chic chin.

Vi du ve cdc dang ket cau chap nhan dop’c nho sau (cd cdc dpng ket cau chap nhin 
dope khde):
- Cdc cupn day each ly vd’i nhau bing edeh dpt chung tren cac mdp ridng bipt cua Idi.
- Cupn day tren m$t ong don cd vach ngan, trong do ong va vdeh ngan dope dp hole 

due thanh mpt khoi, hoac vach ngan loai day vao cd vd bpc trung gian hopcJd’p phu 
tren moi noi gioa ong va vach ngan;

- Cupn day dong tryc tren ong vpt lipu edeh dien khong cd go, hoac tren each dipn 
lam to cdc tarn mdng dat len Idi mdy bien dp;

- Cdch dien dope cung cap gioa cdc cupn day bao gom edeh dien dang tlm kdo dai 
ra ngodi cdc vdng cuoi cua mdi Id’p;

- Cac cupn day dong tryc, dope ngan each bod mpt min chin din dipn noi dat Id Id 
kim lopi kdo dai het chieu rpng cua cdc cupn day, cd edeh dien thich hpp gioa moi 
cupn day va man chin dan dipn. Min dan dien va day dan diu ra cua nd cd tiet 
dipn du de dam bao ring khi ddnh thung Id’p each dien, mpt thiet bj qud tai se ngit 
mpch trod’c khi min din bi phd huy. Thiet bi qud tai cd the la mpt phan cua mdy 
bien dp.

Neu mdy bien dp dope lip vpi man chin dan dipn noi dit cho myo dich bao vp thi 
mdy bien dp phai dpt tho nghipm D.5.6.6 gioa man din dipn noi dat va dau noi dat 
cua mdy bien dp.
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Khong £p dyng thu; nghiem d6 ben dien doi vdi each dien giOa bat ky cupn day nao 
va Idi hoac m^n ch^n, vai dieu kien l£ I6i hoac man dirge che chan hoac boc kin hoSn 
toan va khong co ket noi dien tdi loi hoac man. Tuy nhien, cac thCP nghiem giira cac 
cupn day co dau cuoi vln tiep tuc dirge ap dyng.
D.5.3.2.2. Tieu chi tuan thu
Kiem tra sg phu hgp b£ng each xem xet, do lirang va neu co the ap dyng b^ng thir 
nghipm.
D.5.3.3. Th ip nghiem qua tai may bi£n ap
D.5.3.3.1.Dilu kien thir nghiem
Neu cSc thir nghiem dirge thgc hien trong cac dieu kien mo phong tren ban thir nghiem 
thi cac dieu kien nay phai bao gom thiet bi bao ve bat ky nao co the bao ve may bien 
ap trong thiet bi hoan chinh.
May bien ap dung cho cac khoi cap nguon phirang thirc dong cat dirge thir nghiem 
trong khoi cap nguon hoan chinh hoac trong thiet bi hoan chinh. Tai thir nghiem dirge | 
dat vao dau ra cua khoi cap nguon. ;
May bien ap tuyen tinh hoac may bien ap epng hirang sdttCp co tirng cupn thir cap Ian 
lirgt mang tai, con cac cupn thir cap khac mang tai tir "khong" den gia tri Ian nhat quy ,
dinh cua chung de tao ra hieu irng nhipt Ian nhat.
Dau ra cua khoi cap nguon phirang thirc dong cat dirge mang tai de tao ra hieu irng 
nhiet l^n nhat trong may bien ap. j

Khi tinh trang qua tai khong the xay ra hoac khong co kha nang gay ra I6i bao ve, thi 
cac thir nghiem khong dirge thgc hien.
D.5.3.3.2. Tieu chi tuan thu
Nhiet dp Ian nhSt cua cupn day khong dirge virgt qua cac gia tri trong Bang D.3 khi 
dirge do nhir quy dinh trong A. 1.5 va dirgcxac dinh nhir quy djnh dirai day:
- Vdi thiet bi bao ve qua dong ben ngoai: tai thai diem tac dong, de xac dinh thai 

gian cho den khi thiet bi bao ve qua dong tac dong, co the tham khao tai lieu ky 
thuat cua thiet bi bao ve qua dong de biet dac tinh thai gian tac dong theo dong 
dien;

- Vai mot cau chi nhiet reset tg dong: nhir trong Bang D.3 va sau 400 gia;
- Vai mpt cau chi nhiet reset thu cong: tai thai diem boat dong; hoac la
- Doi vai may bien ap han ch§ dong dien: sau khi nhiet dp da on dinh.
Neu nhiet dp cua cac cupn day cua may bien ap co Idi ferit, dirge do nhir quy dinh 
trong A. 1.5, virgt qua 180°C, thi nd phai dirge thir nghiem lai a nhiet dp moi trirdng 
danh dinh Ian nhat (Tamb = Tma), va khong dirge tinh theo B. 2.6.3.
Cac cupn day each ly vdi nguon dien virgt qua giai han nhiet dp nhirng bi ha mach 
hoac yeu cau thay the may bien dp khac thi khong dirge coi la hong a thir nghiem nay 
vai dieu kipn la may bien ap tiep tuc tuan theo A.4.8.
Trong qud trinh thir nghiem, may bien dp khong dirge phdt ra ngpn lira hoac kim loai 
ndng chay. Sau thir nghiem, may bien dp phai chiu dirge thir nghiem dp ben dien trong 
2.2.4.9.1 neu cd.



QCVN 132:2022/BTTTT
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Hinh D.1 - Xac dinh nhi^t do trung binh cpng
137

Phuong ph£p

Dupe bao v$ bui mbt th let 
bi bao v$ hogt dpngtrong 
gift dAu ti&n

Trong d6:
tmaxi la trung binh epng cdc diSmJdn nhAt 
tmm: IS trung blnh edng ode di&m nhd nh^it

i 
I

Dupe bao v$ boi bit ky 
thilt bj bio v$ nlo:

-Tdi da sau gidr dlu tiln 
-Nhi$t dd trung blnh edng 
(to) trong khoang gid thi?
2 vl gifr thu 72 vl gid1 
thO’400

«©• •o 
<5-
Z

fl nhi$t dd trung blnh edngdupe xlc djnh nhu sau:
Dd thj cua nhidt dd theo thd-i gian (xem Hlnh D.1), trong khi mly bidn dp dupe clp didn theo chu ky dbng 
vd cdt, dupe ve trong khodng thPi gian thu nghidm dang dupe xem xdt. Nhidt dd trung blnh edng (to) dupe 
xdc djnh theo edng thu-c:

Cdc Class cd lidn quan din vide phdn logi v$t lidu edeh didn vd EIS phCi hpp vdi IEC 60085. Cdc ky hidu 
chG’ oil dupe chi djnh dupe ghi trong ngodc dun.

Khdng cd thidt bi bao vd 
ndo dupe su dung hole 
dupe bao vd bdi' trer 
khdng bdn trong hole bdn 
ngoli

tmax + tmin
—-—



Dien ap td’i va bimg
each di$n tang cu’d’ng

kV dinh hogc DC (Vrms)Vtfnh

0,7 (0,5)0,35 (0,25)<70,5

4 (2,82)2(1,41)212

6 (4,24)423 3 (2,12)
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D.5.3.3.3. Phiporig phap th if nghiem thay th6

Mciy bi6n ap duac boc bSng mot Id’p vai thira va du’Q’c dat tren mot tarn go cd phu mot 
lop khan giay. Sau do may bien ap diroc chiu tai dan cho den khi xay ra mot trong cac 
tinh huong sau:

- Thiet bi bao ve quci tai boat dong;
- Cupn day ho mach; hoac la
- Khong the tang tai them noa neu khong dat den tinh trang ngan mach hoac uon 

ngoQ’c.

Sau d6, may bien ap dooc chiu tai den mot diem ngay triroc khi tinh huong ap dung 
tren xay ra va dooc hoatdong trong 7 gio.

Trong qua trinh tho nghiem, may bien ap khong doge phat ra ngon loa hoac kim loai 
ndng chay. Tam vai thua hoac khan giay khong doge chay.

Neu dien ap may bien ap vogt qua ES1, bg bao ve chinh hoac bao ve tang coong 
doge cung cap trong may bien ap phai chiu doge tho nghiem do ben dien trong 
2.2.4.9.1 neu co the ap dung sau khi no da nguoi den nhiet do phong.

D.5.3.4. May bi§n ap so dung day quan each dien hoan toan (FIW)
D.5.3.4.1. Tong quan
Cac yeu cau cua D.5.3.4 chi co the doge ap dung cho thiet bi doge thiet ke de so 
dung trong cap qua dien ap I va II.
Khi FIW doge so dung trong may bien ap, FIW phai tuan theo IEC 60851-5: 2008, IEC 
60317-0-7 va IEC 60317-56.
Cac cugn day FIW a moc ES2 hoac ES3 se khong the tiep candogc voi ngodi binh 
thoong hoac ngooi dadogc hoo-ng dan.
Neu day dan co doong kinh danh nghTa khac vdi doong kinh doge xac dinh trong 
Bang D.5 (FIW3-9), thi gia tri dg ben dien toi thieu co the doge tinh theo edng thoc 
ben doai Bang D.5.
May bien ap so dung FIW phai tuan theo IEC 60085 va chi doge so dung toi da va 
bao gom ca lop each dien 155 (F).
Trong troong hgp tach co1 hoc dooi day doge yeu cau, thi tach ca hoc phai tuan theo 
tho nghiem do ben dien doi vai Cach dien chinh theo 2.2.4.9,1 ngoai tro viec ap dung 
Bang D.4 thay cho Bang 16.

Bang D.4 - Dien ap thLP nghiem cho cac tho nghiem do b£n dien doa tren 
dien ap lam viec dinh

Dien ap tho nghiem ddi voi Dien ap tho nghiem ddi voi 
each dien chinh hoac each 
dien phu
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7 (4,95)3,5 (2,47)846

7,8 (5,52)3.9 (2,76)
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Ph6p Dpi suy tuyen tinh c6 the du-pc slf dung giu,a hai diem gan rihat

Bang n£y dy’a tren Bang 14 cua IEC 61558-1: 2017

D.5.3.4.2. May bien ap chi cd each tfien chinh
FIW dung lam edeh dipn chinh phai la ket cau co dien ap thiF nghiem toi thieu theo 
Bang D.5 vippt qud dien dp thu* nghiem doi vdi cac tha nghiem dp ben dien dp’a tren 
2.2.4.9.1 ngopi trir Bang D.4 se dirge dp dung thay cho Bang 16.
Can c6 sir phan tdeh co hpc giOa FIW va day trdng men.
Khe ho vd khoang gian each rd giCra FIW va day trdng men khdng bat bupc.
CHU THICK 1: M$t vl dy v& k6t c£u nSy Id mOt mdy bi£n dp vdi FIW Id m$t cu0n ddy vd ddy trdng men nhir m$t 
ddycdnlgi.

CHO'THlCH 2:.Cdc-gid tri dupe chi dinh trong Bdng G Id gid tri RMS.

D.5.3.4.3. May bidn ap co each dien kep hoac each dien tang cipong
May bien ap cd each dien kdp hoac each dien tang coong bao gom:
- Hai hogc nhieu cupn day FIW dirge edeh dien bdng each dien chinh vd edeh dien 

php, phai tuan theo tat ca cdc dieu sau:
• FIW ddng vai trd edeh dien chinh vd edeh dien phy phai co dien dp thir nghiem toi 

thieu theo Bang D.5 virgt qud dien dp thir nghiem cho cdc thir nghiem do ben dien 
dga tren 2.2.4.9.1 ngogi trir Bang D.4 se dirge dp dung thay cho Bang 26;

• Can c6 sg phan tach co hpc ddp Crng thir nghiem dg ben dien doi vdi edeh dien 
chinh gitJa ca hai cupn day FIW; va

• Khe ho vd khoang gian edeh rd gifra cdc FIW khdng bdt bupc
- Mpt cupn day FIW dirge cung cap edeh dien tdng cirdng phai tuan theo tat ca 

nhirng dieu sau:
• FlW dong vai trd each dien tang.circrng phai cd dien dp thir nghiem toi thieu theo 

Bang D.5 virgt qud dien dp thir nghiem doi vdi cdc thir nghiem dp ben dien dira 
tren 2.2.4.9.1 ngoai trir Bang D.4 phai doge dp dung thay cho Bang 26;

• Can cd so phan tdeh co hpc ddp ong tho nghiem dp bln dien doi vdi edeh di|n 
chinh gioa cupn day FIW vd cupn ddy trdng men; vd

• Khe hd1 va khoang gian edeh rd gitfa FIW va day trdng men khdng bdt bupc.
- Mpt cupn day FIW doge cung cap edeh dien chinh ket hgp vdi edeh dien Idp rdn 

hoac Idp mdng dung lam each dien phu, phai tuan thu tat ca cdc dieu sau:
• FIW dong vai trd each dien chinh phai cd dien dp tho nghiem t6i thieu phu hgp vdi 

Bang D.5 vogt qud dien dp tho nghiem doi vdi cdc tho nghiem dp ben dien dga 
tren 2.2.4.9.1 ngopi trir Bang D.4 se doge dp dung thay cho Bang 26;

• Cdch dien rdn hodc cdchdien Idp mdng dung lam edeh dien phu phai tuan theo 
Dieu 5, bao gom ca cdch dien rdn; vd

• Khe ho vd khoang gian cdch rd giu>a FIW va day trdng men Id bat bupc.
D.5.3.4.4. May bien ap voi cugn day FIW tren loi kirn loai hoac lot ferit 
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FIW phai dugc chi dinh c£ch dien chinh du-a tren dien ap lam viec dinh.
FIW dong vai tro each dien chinh phai la ket cau co dien ap thu* nghiem toi thieu phu 
hap vdi Bang D.5 vi/at qua dien ap the? nghiem doi vdi cac thu1 nghi$m do ben dien 
dira tren 2.2.4.9.1 ngoai trip Bang D.4 se diro’c ap dung thay cho Bang 26.
Can co sip phan tach co hoc giu-a FIW va Idi kirn loai hoac ferit
D.5.3.4.5. Thip nghiem chu ky nhiet va tuan thu
Doi vdi may bienap co FIW, thip nghiem sau dime yeu cau:
Ba mlu cua may bien ap phai dipac sip dung. Cac mlu phai chiu 10 Ian theo trinh tip 
chu ky nhiet do sau:
- 68 gia o nhiet dp cao nhat cua cupn day ± 2°C dime do adieu kiensa dung binh ; 

thirang, cong them 10 K hoac 10°C vdi toi thieu la 85°C;
- 1 gid a 25°C ± 2°C
- 2 gid a 0°C ± 2°C
- 1 gid a 25°C ± 2°C
Trong mdi thd nghiem chu ky nhiet, phai dat dien ap b£ing hai Ian gia tri dien ap lam 
viec d tan so 50 Hz hoac 60 Hz vao cac mau gida cac cuon day.
Sau khi dieu hda ba mlu tren:
- Hai trong so ba m§u sau do dime xlp ly do am theo 2.2.4.8 (xd ly 48 gid) va thd 

nghiem do ben dien lien quan cua 2.2.4.9.1, ngoai trip Bang D.4 la dime ap dung 
thay cho Bang 26; va

- Phan miu con lai phai chiu thd nghiem do ben dien lien quan cua 2.2.4.9.1 ngoai 
trip viec ap dung Bang D.4 thay cho Bang 26 ngay khi ket thuc giai doan cuoi cung 
d nhiet do cao nhat trong thd nghiem chu ky nhiet.

Khdng dime danh thung each dien trong qua trinh thd nghiem.
D.5.3.4.6. Thu5 nghiem phong dien cue bo
Neu sip dyng FIW va neu dien ap dinh lap lai Ut tren each dien Idn han 750 V thi phai i 
thi/c hien thd nghiem phong dien cue bo theo IEC 60664-1 (mo ta chi tiet thd nghiem 
nhu ben dadi). Thd nghiem phong dien cue bo phai dime thipc hien sau thd nghiem 
chu ky nhiet cua G.5.3.4.5 d nhiet do phong binh thimng doi vdi hai m^u da dipac xd 
ly do am.
Dien ap dinh lap lai thich hap la dien ap Idn nhat do dirge giira dau vao va may bien 
ap va mach dien lien ket neu phia thd cap dirge noi dat.
Phdp do phai dirge thirc hien d mdc dien ap danh dinh Idn nhat cua thiet bi.
Thd nghiem phong dien cue bo phai dime thgc hien tai may bien ap co dien ap dinh 
lap lai do dirge Ut trong do:
- Ut la dinh circ dai cua dien ap lam viec.
- ti la 5 giay
- t2 la 15 giay
Phong dign cue bo phai nho han hoac b^ing 10 pC tai thdi gian t2. Thd nghiem phai 
dirge thgc hien theo Hinh D.2. Doi vdi cac Crng dung khac, gia tri cao han co the dirge 
yeu cau (vi du, IEC 61800-5-1).
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D.5.3.4.7. Thi> nghiem thu’d’ng xuyen
Mpt bo phan hoan thien phai chiu c£c thu* nghiem thircrng xuyen ve dp ben dipn (giija 
cac cupn dciy va gi&a Ccic cupn day v6i loi, xem G.5.3.2.1).

!
i
i
i
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Bang D.5 - Gia tri cua day FIW vai du’dng kinh ngoai t6i da va dien ap th it hghiem t6i thieu theo do tang

Dircrng kinh FIW ngo&i toi thieu dommap

deumm
UbV/pm
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Du'd’ng 
kfnh day 
dan danh 
djnh

£)i?n
danh
thung 
rieng nho 
nhat FIW 

logi 8

Gia tri di$n ap thfr nghi^m dp ben di$n toi thieu tren m6i day ddi vdi 
each dien chinh hogc each dien tang cu'dng d dtfirng kfnh ngoai U$V 
(trong 60 giay)

FIW 
loai 3

FIW 
logi 4

FIW 
lo$i 5

FIW 
lopi 6

FIW 
lopi 7

FIW 
loei 9

FIW 
loei 3

FIW 
loei 4

FIW 
lopi 5

FIW 
logi 6

FIW 
lopi 7

FIW 
log! 8

FIW 
iogi 9

56
56 
5?
56
56
56
53
53
53
53 
?3
53
53
53
49
49
49
37 

~37 
~37

37
33 
"33

0,055 
0,062 
0,075 
0,084 
0,092 
0J02 
0,140 
?,155 

0,172 
0,195 
0,240 
0j67 

0,298 
0,330 
0,460 
0,514 
0,567 
0,631 
0,885 
0,990 
1,095 
1,503 
1,707

0,059 
0,067 
0,082 
0,090 
0,098 
0?109 

0,148
0,164 
0,182 
0,206 
0,253 
b’lsi 
0,313 
0,346 
0,479 
0,534 
0,588 
0^654 

0,912 
1,019 
1,125
1,536 
1,741

0,070 
0,079 
0,093 
0,103
0,111 
0,123 
0,165 
0,182
0,202 
0,228 
0,278 
0,308
0,343 
0,377 
0,510 
0,565
0,629 
1X695 
0,963 
1,070 
1,176 
1,597 
1,802

0,080
0,090
0,105
0,116
0,124
0,137
0,182
0,200
0,222
0,250
0,303
6,335

0,373
0,408
0,541
0,596
0,670
0,736
1,014
1,121
1,227

0,090 
0401 
0,117 
0,129
(X137
0,151 
0,199 
0,218 
0,242
0,272 
0,328 
0,362 
0,403
0,439 
0,572 
0,627 
0,711
0,777

0,100
0,112 
0,129 
0,142
0,150
0,165
0,216
0,236
0,262
0,294
0,353
0,389
0,433
0,470 
0,603 
0,658

0,163 
0,179 
0~233 

0,254 
0,282 
0,316 
^378

0,416 
0,463 
0,501

714 
809 
904
1000 
1 000 
1047 
1261
1 352 
1442 
1577 
1802 
1937
2 162 
2 253 
2 499 
2 666 
2 791 
2 233 
2 673 
2 831 
2 988
2 889
3 001

1428
1618
1761
1904
1904
2 047
2 388
2 568
2 793
3 063
3 514
3 784
4 190
4 370
4 582
4790
5 373
4 246
5 126
5 347
5 535 
5 526
5 666

1904
2 142
2 332
2 523
2 523
2 713
3 154
3 379
3 694
4 055
4 640
5 001-
5 541
5 766
5 873
6 081
7 081
5 535
6 730
6 950
7 139

2 380
2 666
2 904 
3142
3 142
3 380
3 919 
4190
4 595
5 046
5 766 
6217”
6 893 
7163 
7164
7 372
8 788
6 825

2 856 
3189
3 475
3 760
3 760
4 046
4 685
5 001
5 496
6 037 
6 893 
7433
8 244 
8 560
8 455

4 379
4 712
5 451
5 811
6 397
7 028
8 019
8 650
9 596
9 956

904 
1047
1 238 
1285 
1285 
1380 
1622 
1757 
1892
2 072 
2 388 
2 568 
2 838
2 973
3 290 
3 499 
3665 
2956 
3 522
3 743 
3 931 
3 815 
3 955

0,04 
0,045 
0,056 
0,063 
0,071 
0,08 

0,112 
0,125 
0,14 
0,16

0,224 
0,25 
0,28 
0,4 

0,45 
0,5 

0,56 

0,8 
0,9 

1
1,4 
1,6
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Trong d6:
da: du’d’ng kinh ngoai Idn nhat theo mm
dcu: du’d’ng kinh dong danh djnh
U: gid tri theo bang 7 cua IEC 60317-0-7:2017 (xem opt 02) theo V/pm;

V: cu’d’ng dd dipn dp cho phdp doi vdi day FIW tinh bdng von.
Gid trj dipn dp cao ho-n, dya tren "dp tang men" cua Bang 6 cua IEC 60317-0-7: 2017, dang du’p’c xem xdt.

• gici trj theo bSng 7 cua IEC 60317-0-7:2017.

C£c gia trj cirang dp dien ap cho phdp doi vdi c£c kich thu’dc FIW khSc vdi quy dinh trong Bang D.5 diroc tinh theo cong thi/c sau:

^a-^Cu 
2

xUxlO3



QCVN 132:2022/BTTTT

D.5.4. Dong co’ !
D.5.4.1.Cac yeu cdu chung
Dong co1 dien mot chieu dirge cung cap ti> mach PS2 hoac PS3 each ly voi nguon 
dien xoay chieu phai tuan theo cac thu’ nghiem cua D.5.4.5, D.5.4.6 va D.5.4.9. Dong 
co’ dien mot chieu, ma do boat dong ben trong cua chung, thircrng boat dong trong 
dieu kign ham rdto, chang han nhir dong co’ birdc thi khdng dirge thir nghiem va dong 
co dien mot chieu chi dirge sir dung de liru chuyen khong khi va trong do bo phan day 
khdng khi dirge ghep trirc tiep vdi true dong 00" khdng can yeu cau phai virgt qua thir 
nghiem cua D.5.4.5.
Tat ca cac dgng co1 khac dirge cung cap tCr mach PS2 hoac PS3 phai tuan theo cac 
thir nghiem qua tai cua D.5.4.3 va D.5.4.4 va, neu co, D.5.4.7, D.5.4.8 va D.5.4.9.
Tuy nhien, Ccic dong ca sau day dirge mien thir nghiem cua D.5.4.3:

Dgng ca dirge sir dung chi de liru chuyen khdng khi va trong do bo phan day 
khdng khi dirge ghep trirc tiep vdi true dong ca; va
Dong ca circ md’ ma cac gia tri ddng dien ham rdto va dong dien khdng tai khac 
nhau khdng qua 1 A va cd ty so khdng Idn han 2/1.

D.5.4.2. Dieu kien thu> nghiem qua tai dong ca
Tnr khi cd quy dinh khac, trong qua trinh thir nghiem, thiet bi dirge lam viec o’ dign ap 
danh djnh hoac o’dien ap cao nhat cua dai dien ap danh dinh.
Thir nghiem dirge tien hanh trong thiet bi hoac tren ban thir nghiem a cac dieu kien 
md phdng. Cho phep sir dung cac mlu rieng cho cac thir nghiem tren ban thir nghiem. 
Cac dieu kien md phdng gom:
- Bat ky thiet bi bao ve nao de bao ve ddng ca trong thiet bi hoan chinh; va
- Sir dyng tat ca cac phirang tien lap dat cd the lam viec nhir canh tan nhiet cho 

khung ddng ca.
Nhiet do cua cudn day dirge do nhir quy dinh trong A. 1.5. Khi sir dung cap nhiet dien, 
chung dirge dat len be mat cudn day cua dgng ca. Nhiet dd dirge do tai then diem ket 
thuc then gian thir nghiem neu dirge quy dinh, neu khdng se dirge xac dinh khi nhiet 
do da on dinh hoac tgi thai diem boat ddng cua cau. chay, bd cat nhiet, _thiet bi bao ve 
dong ca va nhirng ca cau tirang tir tac ddng.
Doi VO’S ddng ca dirge bao ve tra khang, dirge boc kin hoan toan, nhiet dd dirge do 
b^ng cap nhiet dien d<it tren vd ddng ca.
Khi thir nghiem ddng ca khdng co bao ve nhiet a cdc dieu kien md phdng tren ban thir 
nghiem, thi nhiet dd do dirge cua cudn day se dirge dieu chinh de tinh den nhiet dd 
mdi trirdng nai ma ddng ca binh thirang dirge dat trong thiet bj.
D.5.4.3. Chay thir nghiem qua tai va tieu chi tuan thu
Thir nghiem chay qua tai dirge thirc hien bang each van hanh ddng ca trong dieu kien 
boat ddng binh thirdng. Sau do tang tai de ddng dien tang ddn theo cac birdc thich 
hgp, dien ap cung cap cho ddng ca vdn dirge duy tri d gia tri ban dau. Khi cac dieu 
kign on dinh dirge thiet lap, tai lai dirge tang tiep. Theo each do, tai dirge tang dan 
theo cac birdc thich hgp nhirng khdng de dat den tinh trang ham roto (xem D.5.4.4), 
cho den khi thiet bi bao ve qua tai boat dgng.
Kiem tra sir phu hgp bang edeh do nhiet do cudn day ddng ca trong mdi giai doan on 
dinh. Cac nhiet dd do dirge khdng dirge virgt qua cac gia tri trong Bang D.6.
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Bang D.6 - Gid’S han nhiet dp doi vd’i chay thip nghiem qua tai

Nhiet do Idn nhSt °C

D.5.4.4. Qua tai ham roto
D.5.4.4.1. Phu’O’ng phap thi> nghiem
Thu* nghiem ham roto dupe tien hanh bat dau d nhiet dp phong.

Khoang thdi gian thd nghiem diin ra nhu sau:
- Dpng co dope bao ve bing trd khdng von c6 hoac trd khdng ben ngoai dope cho 

lam viec trong 15 ngay vdi roto bi ham, tuy nhien thd nghiem co the bi gidn doan 
khi Ceic cupn d3y cua dong co dpt den nhiet do khong doi, vdi dieu kien nhiet dp 
khong doi khong Ion hon nhiet dp quy djnh trong Bang 9 doi vdi he thong edeh dien 
dang dope so dung;

- Dpng co cd thiet bi bao ve to dpng reset dope lam viec theo chu ky trong 18 ngdy 
vdi roto bi ham;

- Bpng co cd thiet bi bao ve reset bing tay dope lam viec theo chu ky trong 60 chu 
ky vdi roto bi hSm, thiet bi bao ve dope reset sau mdi Ian hogt dpng cang nhanh 
cang tot de duy tri trang thai ddng, nhong sau thdi gian khong nhd hon 30 s;

- Dpng co cd thiet bi bao vp khong the reset lai dope, dope cho Idm viec vdi roto bi 
ham cho den khi thiet bj bao ve hopt ddng.

D.5.4.4.2. Tuan thu tieu chi
Kiem tra sp phu hpp bing each do nhiet dp theo khoang thdi gian deu dgn trong ba 
ngay dau tien doi vdi dpng co cd bao ve bing trd khdng von cd hope trd khdng ben 
ngoai hope vdi thiet bj bao vp reset tp dpng hoac trong 10 chu ky dau tien doi vdi dpng 
co cd thiet bj bao vp reset bang tay hoac d thdi gian boat dpng cua thiet bi bao vp 
khong the reset. Cac nhipt dp do dope khong dope vopt qua cdc gia tri trong Bang 
D.3.
Trong qua trinh thd nghiem, cac thiet bi bao vp phai hoat dpng ddng tin cay ma khong 
gay ho hong vinh vien doi vdi dpng co, dpng co hong vTnh vien bao gom:
- Boc khdi do dpi hope kdo dai hoac chay thdnh ngpn Ida.
- Hong ve dien hope co cua linh kien bat ky nho tp dipn hope role khdi dpng;
- Bong trdc, gidn hodc chdy den edeh dien.
- Sp ho hong cua Idp edeh di$n.
Cho phdp edeh dipn doi mdu nhong khong cho phep chay den hoac gidn den mdc 
edeh dipn bj bong ra hoac vdt lipu bi roi ra khi co xdt cupn day bdng ngdn tay cdi.



146

QCVN 132:2022/BTTTT

Sau khoang thd’i gian quy dinh de do nhiet do, dpng co* phai chiu dirp’o thu1 nghiem do 
ben dien cua 2.2.4.9.1 sau khi each dien da ngugi den nhiet do phong va vdi dien ap 
thu1 nghiem giam xuong 0,6 Ian gia tri quy dinh.
CHO THlCH: Vise tiep tyc thu1 nghiem thiet bi bao ve ty dpng reset qua 72 gia, vd thi6t bj bao v$ reset bling tay 
qua 10 chu ky de chimg to kha nang ddng va cat dong dipn ham rdto trong giai dogn keo dai, cua thiet bj bao vp.

D.5.4.5. Chay qua tai ddi vai dpng co* mot chidu DC
D.5.4.5.1. Yeu ciu
Thu* nghiem cua G.5.4.5.2 chi dupe tien hanh neu kha nang xay ra qua tai dupe xac 
dinh bang each xem x6t hoac kiem tra lai thiet ke. Vi du, khong can tien hanh thu 
nghiem nay khi cac mach dieu khien dipn tu duy tri dupe ddng dieu khien co’ ban la 
khong doi.
Neu gap kho khan trong viec dat dupe cac phep do nhiet do chinh xac, do kich thuPc 
nhd hoac thiet ke khong binh thupng cua dong co1, co the su dung phuong phap cua 
D.5.4.5.3 de thay the.
D.5.4.5.2. Phuong phap thu nghiem va tieu chi tuan thu
Dpng co’ dupe van hanh trong dieu kien boat dong binh thuong. Sau do tang tai de 
ddng dien tang dan theo cac budc thich hpp, dien ap cung cap cho dong co dupe duy 
tri P gia tri ban dau. Khi cac dieu kien on dinh dupe thiet lap, tai lai dupe tang len tiep. 
Theo each do, tai dupe tang dan theo cac budc thich hpp cho den khi thiet bi bao ve 
qua tai hoat dong, cuon day trd thanh mach hd hoac tai khong the dupe tang them 
nua khi ma khong dat den dieu kien ham rdto.
Nhiet do cuon day cua dong co dupe do trong mdi giai doan on dinh. Cac nhiet dp do 
dupe khong dupe vupt qua cac gia tri trong Bang D.6.
Sau thu nghiem, neu dien ap dpng co vupt qua ES1, thi bp bao ve co ban hoac bp 
bao vp tang cuong dupe cung cap trong dpng co phai chiu dupe thu nghiem dp ben 
dien trong 2.2.4.9.1 sau khi nd da ngupi den nhiet dp phong, nhung vd’i dien ap thu 
nghiem giam xuong 0,6 Ian cac gia tri dupe chi dinh.
D.5.4.5.3. Phuong phap thay thd
Dpng co dupe phu mot lop vai thua va dpt tren mot tarn gd dupe phu mot Id’p khan 
giay. Sau do dpng co dupe cho lam viec den khi xay ra mot trong cac tinh huong sau:
- Thiet bi bao ve qua tai hoat dpng;
- Cuon day trd thanh mach hd; hoac la

Tai khong the dupe tang them nua khi ma khong dat den dieu kien ham rdto.
Trong qua trinh thu nghiem, dpng co khong dupe phat ra ngon lua hoac kim loai ndng 
chay. Vai thua hoac khan giay khong dupe chay.
Sau thu nghiem, neu dien ap dpng co vupt qua ES1, thi bp bao ve co ban hoac bp 
bao ve tang cuong dupe cung cap trong dpng co phai chiu dupe thu nghiem dp ben 
dien trong 2.2.4.9.1 sau khi nd da ngupi den nhiet dp phong, nhung vdi dien ap thu 
nghipm giam xuong 0,6 Ian cac gia tri dupe chi dinh.
D.5.4.6. Thu nghiem qua tai ham rdto ddi vdi dpng co> mot chidu DC
D.5.4.6.1. Yeu ciu chung
Dpng co phai vupt qua thu nghiem trong D.5.4.6.2.
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Khi g£p kh6 khSn trong vise thu dirtyc cdc ket qua do nhiet dp chinh x£c do kich thirdc 
nhd ho$c thiet ke d§c bipt cua d$ng co1 thi c6 the si? dung phu-o’ng ph£p cua G.5.4.6.3 
de thay the.
D.5.4.6.2. Phu’O’ng phap thu* nghiem va tieu chi tuan thu
Dpng co* diro’c cho lam vipc o’ dipn ap sif dung trong tmg dung cua no va ham roto 
trong 7 h hozic cho den khi thiet Igp c£c dieu ki^n on dinh, chon thCri gian nao dai hon. 
Tuy nhien, neu cu$n day cua dpng co* ha mach hope dpng co’ bj mat dipn vTnh vien thi 
thir nghiem se bi dirng.
Kiem tra sy phCi hop bang edeh do nhiet dp cupn dSy dpng ca trong qua trinh thLF 
nghiem. Cac nhiet dp do dirp’c khong dirge virgt qu£ cac gi& tri trong Bang D.3.
Sau thu* nghiem, neu dipn dp dpng co1 virpt qud ES1 va sau khi ngupi den nhiet dp 
phong, dpng co phai chju dirge thu- nghiem dp ben dipn trong 2.2.4.9.1 nhirng vdi dipn 
dp thtr nghiem giam xuong 0,6 Ian gid trj quy dinh.
D.5.4.6.3. Phu’O’ng phap thay thd
Dpng co doge phu mot Idp vai thira va dat tren mpt tarn go dirge phu mpt Idp khdn 
giay.
Sau do dpng co dirge cho lam vipc o dipn dp sir dpng trong ong dung cua no va ham 
roto trong 7 h hope cho den khi thiet Ipp cdc dieu kipn on dinh, chpn thoi gian nao dai 
hon. Tuy nhien, neu cupn day cua dpng co ho mach hoac dpng co bi mat dipn vTnh 
vidn thi thir nghipm se bi dirng.
Trong qud trinh thir nghipm, dpng co khong dirge phdt ra ngpn lira hodc kim loai nong 
chay. Vai thira hope khan giay khong dirge chdy.
Sau thir nghipm, neu dipn dp dpng co virgt qud ES1 vd sau khi ngupi den nhi$t dp 
phong, dpng co phai chiu dirge thir nghipm dp ben dipn trong 2.2.4.9.1 nhirng vdi dipn 
dp thir nghipm giam xuong 0,6 Ian gid tri quy dinh.
D.5.4.7. Phu’O’ng phap thu» nghipm va tieu chi tuan thu ddi voi dpng co’ co tu 
dien
Dpng co co cdc tu dipn dich pha dirge thu* nghipm trong cdc dieu kipn ham roto vdi tu 
dipn dirge ngdn mach hoac hd mach (chpn trirong hgp nao b£t Igi hon).
Thir nghipm ngan mpch-khongrdirgc-thp’c hipn neu ty-dipn dirge thiet ke sao cho neu 
bi hong, ty dipn khong duy tri che dp ngin mgeh nCra.
Kiem tra sir phu hgp bdng edeh do nhipt dp cupn day dpng co trong qud trinh thir 
nghipm. Cdc nhipt dp do dirge khdng dirge virgt qud cdc gid tri trong Bang D.3.
D.5.4.8. Phu’O’ng phap thu1 nghipm va tieu chi tuan thu doi vdi dpng co ba pha
Dpng co ba pha dirge thir nghipm trong dieu kipn lam vipc binh thirdng, vdi mpt day 
pha bj ngdt ra, trir khi cdc bp dieu khien mgeh khong cho phep dat dipn dp vao dpng 
co khi thieu mpt hoac nhieu pha nguon.
Anh hirdng cua cdc tai va cac mpch khde trong thiet bj co the^ddi^hdi dpng co phai 
dirge thd nghipm trong thiet bi vd vdi ba pha nguon dirge ngat ket noi tpi mpt thdi 
diem.
Kiem tra sir phu hgp bdng each do nhipt dp cupn day dpng co trong qud trinh thd 
nghipm. Cdc nhipt dp do dirge khong dirge virgt qud cdc gid tri trong Bang D.3.

9 * 9

D.5.4.9. Phu’O’ng phap thd nghipm va tieu chi tuan thu doi vdi dong co> noi tiep
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Dong co* noi tiep dugc cho lam viec o dien ap bang 1,3 Ian dien £p danh dinh cua 
dong co1 trong 1 phut vo’i tai nhd nhat co the.
Sau thu’ nghiem, cac cuon day va moi noi khong bj noi long va tat ca cac bien phap 
bao v$ thich hop phai duy tri hieu qua.
D.6. Day each dien
D.6.1. Tong quan
Ngoai trCf each dien cua cuon day tr^ng men, cac yeu cau sau day ap dung cho tat ca 
cac day, ke ca day dUn trong cac bo phan quan (xem D.5), day dan ra ngoai va cac 
loai tirong tir, co each dien tao nen each dien chinh, each dien phu hoac each dien i 
tang cirong.
CHO THlCH 1: Doi voi each di?n du’Q’c cung cap ngo£i Idp edeh dien tr£n d§y quin, xem 2.2.4.4

Dien ap lam viec dinh khong viFOt qua ES2, thi khong co yeu cau ve kich thipoc hoac 
cau tao.
Neu dien ap lam viec dinh virot qua ES2 thi mot trong nhirng yeu cau sau phai dirge 
ap dung:

Khong co yeu cau ve kich thirdc hoac cau tao doi vdi each dien chinh khong 
chiu irng suat co1 hoc (vi du, tir lire cang cua cuon day). Doi voi each dien chinh 
chiu irng suat co1 hoc, ap dung b) hoac c).
CHU THlCH 2: Ngogi I? nay khdng dp dyng cho edeh dien phu hogc each dien tang cu'd’ng.

Doi vdi each dien chinh, each dien phu hoac each dien tang cu’d’ng, each dien 
tren day phai:

C6 chieu day it nhat la 0,4 mm dirge cung cap bd’i mot lap; hoac la
Tuan theo 2.2.4.4.6 neu day khong phai la day quan; hoac la
Tuan theo Phu luc J neu day la day quan.

Day quan phai phu hgp vdi Phu luc J. So lirgng toi thieu cac lop chong len nhau 
cua bang quan xoan hoac cac lop each dien ep dun phai nhir sau:

Doi vdi each dien chinh: 01 Idp
Doi vdi each di$n phy: 02 Idp
Doi vdi each dien tang ciFdng: 03 Idp

FIW dirge sd dung nhir mot bi$n phap bao ve trong may bien ap phai tuan theo 
D.5.3.4.

Doi vdi each dien giira hai day quan lien ke, mot Idp tren mdi day dan dirge coi la tao 
ra each dien phu.
Bang quan xolin phai dirge boc kin va virgt qua cac thd nghiem cua 2.2.4.4.5 a), b) 
hoac c).
CHO THlCH 3: Doi voi day du’Q’c each diQn bang quy trinh ep dun, bjt kin Id quy trinh von cd cua nd.

Day quan phai dat thd nghiem thirdng xuyen doi vdi thd nghiem do ben dien, sir dung 
thd nghiem nhir quy dinh trong D.3.2.
D.6.2. Cach dien day quin trang men
Day quan trang men khong dirge coi la tao ra each dien phu hoac each dien tang 
cirdng, trir khi nd phu hgp vdi cac yeu cau doi vdi FIW nhir quy djnh trong D.5.3.4.



I

149

I
I
I

QCVN 132:2022/BTTTT

Ccic day quan trang men kh£c du’Q’c su* dung lam c£ch di$n chinh phai phu hap v6i 
.tat ca cac dieu ki$n sau:
- Cach di$n tqo ra Ccich di?n chinh trong bq ph§n quan giaa mach ngoai va mqch 

ben trong hogt dpng d ES2 v& ESI;
- CSch diqn tren tat ca c£c day din bao gom trlng men phu hop vdi clc yeu clu 

cua day quan cap 2 cua logt tieu chuln IEC 60317 vd’i thi> nghiqm thuang xuyen 
du’Q’c thi/c hiqn & diqn ap cao nhat trong Bang 25 va Bang 26;

- Bq phan hoan thiqn phai chiu thu’ nghiem dien hinh ve dQ ben dien (gitra clc cuqn 
day va giOa clc cupn day vd’i Idi, xem D.5.3.2.1), phu hop vd’i 2.24.9.1; vl

- Bq phan hoan thiqn phai chiu cdc thi> nghiem thu’dng xuyen ve do ben dien (giira 
cdc cupn day vl giQ’a cac cuqn day vd’i Idi, xem G.5.3.2.1), phu hop vd’i 2.24.9.2.

D.7. Day ngudn
D.7.1. Tong quan
Day nguon phai la loai cd vd boc va tuan theo cdc dieu kipn sau khi thich hQp:
- Neu cd vd boc blng cao su, phai bang cao su tong hop va khdng nhe han day 

nguon mem cd vd boc cao su deo thong thu’d’ng theo IEC 60245-1 (ma hieu 60245 
IEC 53);

- Neu vd bqc la PVC:
• Khdng du’Q’c nhe han day mem cd vd boc PVC nhe theo IEC 60227-1 (ma hieu 

60227 IEC 52) doi vd’i thiet bi cd day nguon khdng the thao rd’i va cd khoi lup’ng 
khdng qud 3 kg.

• Khdng du’Q’c nhe han day mem cd vd bqc PVC thong thudng theo IEC 60227-1 
(ma hieu 60227 IEC 53) doi vd’i thiet bi cd day nguon khdng the thao rd’i vd cd khoi 
lu’O’ng vaot qua 3 kg. .

CHO THlCH 1: Kh6ng cd gidi hgn v& kh6i lu’O’ng cua thi&t bj n6u thi£t bj du’Q’c thi6t k6 d& su dong vd’i ddy c£p 
ngu6n cd th& thdo rdi.

• Khdng du’Q’c nhe han day mem cd vd bqc PVC nhe theo IEC 60227-1 (ky hieu 
60227 IEC 52) doi vd’i thiet bi cd day nguon cd the thao rdi.

• Thti’ nghiem uon & 3.1 cua IEC 60227-2: 1997 du’Q’c dp dung.cho cdc day nguon 
cd man bqc kirn cua thiet bj di dqng.

CHO THlCH 2: M$c du ddy cd mdn ch£n khdng nSm trong pham vi cua IEC 60227-2, nhung cdc thu nghi$m u6n 
lidn quan cua IEC 60227-2 v§n tfugc su dung.

• Cd the sd dung cac loqi day khac neu chung cd tlnh chat ca dien vd an toan chdy 
no tirang ta nha tren.

- CHO THlCH 3: Khi cdc tidu chuln qu6c gia ho§c khu vy-c tdn tai, chiing cd thS dugc su dung & th6 hi$n sv tufin 
thu vd’i cdc ydu cAu trdn.

Doi vd’i thiet bi cd the noi dat bao v$ dupe loai A hogc thiet bi cd the noi dat bao ve 
dupe loqi B, day tiep dat bao ve phai du’Q’c bao gom trong day nguon. Doi vd’i tat ca 
cdc thiet bj khac, neu day cap nguon du’Q’c sa dung ma khdng cd day noi dat bao vd, 
thi day dan noi dat bao ve cung phai du’Q’c cung cap.
Thiet bj dupe nhqc sT dy dinh sip dyng khi bieu didn (vi dy, nhqc cu va bq khuech dgi) 
phai cd:
- Dau vao cua thiet bj theo IEC 60320-1 de ket noi vd’i nguon dien blng bq day cd 

the thio rd’i; hole la
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Mpt phirong phap cat giu1 de bao ve day nguon khi khong sir dung (vi du: ngan, 
m6c hogc chot).

Kiem tra sir phu hop b£ng each xem xet Doi vo’i day co man boc kirn, viec lam hong 
man boc kirn co the chap nhan diFgc vo’i dieu kien:
- Trong qua trinh thir nghiem u6n, man khong tiep xue vdi bat ky day din nao; va 

Sau thu* nghiem uon, miu chiu dirge thir nghidm do ben dien thich hop giCra man 
va tat ca cac day dan khac.

D.7.2. Dien tich mat cat ngang
Day cap nguon phai co rupt din co tiet dien khong nhd hon dien tich quy dinh trong 
Bang D.7 (xem 2.3.6.3).
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CHO THICK 1: IEC 60320-1 quy djnh c£c t6 hqrp c6 th& ch£p nh$n <Juvc gi&a c$c b$ gh6p n6i thi&t bj v£ 0§y 
mfcm, bao gdm ca cSc t6 h^p du><yc c$p trong chu thfch b, c vS C. Tuy nhifin, m$t s6 qu6c gia da chi ra rSng 
ip khfing ch6p nh$n t6t c£ c£c gid trj duve li§t kd trong bang ndy, d$c bi^t Id nh&ng gid trj di/tyc d6 cdp trong 
chu thlch b, c vd C.

CHU THICK 2: P6i vdi ddng di^n cao hern, xem sd-ri IEC 60364.__________________________________

1 Ddng difcn danh djnh g6m ddng di$n dircrc l£y tCr 6 c$m cung cAp ngudn di£n lu-di cho ode thi6t bj khde. N6u 
ddng di$n danh djnh cua thi£t bj khdng duerc nhd sdn xu£t edng b6 thi nd Id gid tri tinh todn cua edng su£t danh 
djnh chia cho di$n dp danh djnh.

’ D6i vdi ddng di£n danh djnh den 3 A, cd thS si> dung di$n tich m$t c£t ngang danh djnh 0,5 mm2 dr m$t s6 
qu6c gia vdi dieu kien chi£u ddi cua ddy khdng vuc/t qud 2 m.

: Gid tri trong ngo$c do-n dp dyng cho ddy c£p ngudn cd thd thdo rdi du-QC ldp vdi b$ n6i cd ddng danh dinh 10 
A theo IEC 60320-1 (logi C13, C15, C15A va C17) vdi didu kt^n chidu ddi cua ddy khdng vu’qrt qud 2 m.

1 Gid trj trong ngo$c dan dp dyng cho ddy cdp ngu6n cd thd thdo rdi duve idp vdi cdc b$ n6i cd ddng danh djnh 
16 A theo IEC 60320-1 (logi C19, C21 vd C23) vdi di6u ki^n chi6u ddi cua ddy khdng vinyt qud 2 m.

e Cd AWG vd kemil d6 tham khao. Di$n tich m$t c£t tinrng trng, trong ngo$c vudng, dirtyc Idm trdn chi d£ th£ 
hi$n cdc s6 cd nghTa. AWG cd nghTa Id cd ddy cua My vd thudt ngCr "emir cd nghTa Id mil trdn, b^ng di$n tich 
hinh trdn cd dircrng kinh bdng 1 mil (m$t phAn nghin cua inch). Cdc thu$t ng& ndy du-pc su* dyng r$ng rdi d& xdc 
ffjnh c& ddy d BAc My.

Kiem tra sir phu hop bang cSch xem xet.
D.7.3. Co> c^u neo day va giam lye cang doi voi day ngudn khdng the thao rd’i

D.7.3.1. Tong quan
Ccic bi^n phap bao v$ chong Igi lye cang day diryc truyen tdi c£c d&u cuoi thiet bj cua 
rupt din cua day hole clp ket noi du’O’c ket noi vdi mgeh ES2, mgeh ES3 hoac mgeh 
PS3 diro-c quy dinh dirdi day.
D.7.3.2. Giam lye cang day
D.7.3.2.1. Cacyeu clu
Vide bupc ddy thanh nut that khdng dirge sir dyng nhir mpt co’ cau giam lye cang day. 
Vit chiu lye tryc tiep tren day hole clp se khdng dirge sir dung lam co’ cau giam lye 
cang trir khi neo giCr day, bao gom ca vit, dirge lam bang vdt lieu each dien va vit cd 
Rich third’c tirong dirong vdi dircrng kinh cua day dirge k$p.
Khi tie dyng lye tuyen tinh va mdmen xoln len day hole cap clp ngudn khdng the 
thdo rd’i, bign phap bao vg co* ban phai giam thieu lye cang truyen den cac dlu day 
hole clp.
Lye tuyen tinh tic dyng len day hole clp dirge quy dinh trong Bang D.8. Lye tic dung 
theo hird’ng bat Igi nhat trong 1 giay vd lap Igi 25 Ian.

Bang D.8 - Lye thi> giam dg cang cua day
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Momen 0,25 Nm du’Q’c dat vao day hoac cap trong 1 min ngay sau khi tac dung Ilfc 
tuyen tinh. Mo-men xoan dirge dat cang gan cang tot vdi ca cau giam Igc cang va 
dirge lap lai theo hird’ng ngirgc lai.
Sg phu hgp dirge xac dinh bang Ocich tac dung lire va momen quy dinh, bang phep 
do va kiem tra b^ng mlt Khong dirge co hir hong doi vdi day din hoac cac ruot din 
va dg dich chuyen cua clc ruot din khong dirge virgt qua 2 mm. Viec keo cang cua 
Idp vo ben ngoai day ma khong lam dich chuyen cac ruot din thi khong dirge coi la 
dich chuyen.
D.7.3.2.2. Co* clu giam Igc cang thit bai
Neu bien phap bao vg co* ban (co1 cau giam Igc cang) khong thanh cong va Igc cang 
dirge truyen den day cap nguon khong the thao rai hoac cac dau cap, thi mot bien 
phap bao ve bo sung phai dam bao ring dau tiep dat la dau cuoi cung chiu Igc cang.
Sg phu hgp dirge xac dinh bang each xem xet va neu cln, blng each pha bd lop bao 
ve co* ban va kiem tra do chung cua ruot din khi tac dung Igc trong Bang D.8.
D.7.3.2.3. Vo boc day
Vd bpc day hoac cap phai keo dai tir co cau bao ve co ban (co’ cau giam Igc cang) 
vao thiet bj it nhat blng mot nira dird’ng kinh cua day hoac cap.
Kiem tra sg phu hgp blng each xem xet
D.7.3.2.4. Vat lieu giam Igc cang va day neo
Day neo phai dirge lam blng vlt lieu each dien hoac cd lop lot blng vat lieu each dien 
phu hgp VO’S cac yeu cau ve edeh dien chinh. Trong trird’ng hgp day neo la ong lot cd 
ket noi dien vd’i man boc kirn cua day nguon cd man thi khong ap dung yeu cau nay.
Neu co cau bao ve co ban (co cau giam Igc cang) dirge lam blng vat lieu polyme thi 
co cau bao ve co ban phai giir nguyen cac dac tinh cau true cua nd sau khi giam ong 
suit khudn theo Q.8.
Sg phu hgp doge xdc dinh blng each xem xet va blng each ap dung cac tho nghiem 
Igc va md-men xoan cua E.7.3.2.1 sau khi lop bao ve co ban dat den nhiet do phdng.
D.7.4. Dlu vao day
Cac bien phap bao ve chong dien giat va chay do dien to day hoac cap noi vd’i mgeh 
ES2, mach ES3 hoac mach PS3 doge quy dinh doo’! day.

Viec di day hoac cap vao thiet bj phai doge cung cap cac bien phap bao ve chong dien 
giat nho quy dinh trong Bieu 5. Neu vd boc day vogt qua tho nghiem do ben dien cua 
2.2.4.9.1 doi vd’i Cach dien phu, vd boc day cd the doge coi la bien phap bao vg bo 
sung.
Dau vao day hoac cap phai doge cung cap mot bien phap bao vg bo sung de:

Ngan chan sg mai mon cua day hoac be mat ngoai cua cap; va
Ngan khong cho day hoac cap bi day vao thiet bi den moc day hoac cac ruot dan 
cua nd, hoac ca hai, cd the bi hong hoac cac bo phan ben trong cua thiet bi cd the 
bi dich chuyen.

Sg phu hgp doge xac dinh blng tho nghiem do ben dign gioa ruot din cua day hoac 
cap va cac bg phan din dien cham td’i doge theo cac tho nghiem cua D.7.3.2.1. Dien 
ap tho nghiem doi vd’i each dien tang codng phai phu hgp vd’i 2.2.4.9.1.

152
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D.7.5. Bao ve uon cong day khong the thdo roi
D.7.5.1. Ccic yeu cau
Day cap nguon khong the th£o roi cua thiet bi cam tay hoac thiet bi dij dinh di chuyen 
trong khi dang vgn hdnh phai dirge bao ve chong hir hong vd bgc, each dign hoac dciy 
din do uon cong d* loi vao thiet bi.
Ngoai ra, dau vao hoac ong lot phai cd dgng mieng loe cd go tron nhln cd ban kinh 
cong bling it nhat 1,5 Ian dirong kinh bao cua day cd dign tich mat c^t ngang Id-n nhat 
can noi.

Co1 cau bao vd uon day phai:
- Dirge thiet ke de bao v$ day khdi bi uon cong qud mire khi ddy di vao thiet bi; va 

Lam bdng vat li$u edeh dign; va
Dirge co dinh chdc chan; va

- Nhd ra khdi Id dau vao cua thiet bi mgt khoang it nhat bdng 5 Ian dird’ng kinh bao 
hoac, doi vd-i day dgt, it nhat bdng 5 Ian kich third’c bao d* canh Ion theo rngt cdt 
cua day.

D.7.5.2. PhtFO’ng phap thip nghiem va tieu chi tuan thu
Thiet bj dirge ddt sao cho true cua co cau bao vg uon day, noi day di ra, chech mot 
gdc la 45° khi day khong chiu Igc cang. Sau do ddt mot vgt ngng cd khoi lirgng 10 x 
D2g vao dau tg do cua day, trong do D la dird’ng kinh bao cua day hogc vd-i day phang 
la kich thirdc bao cgnh nhd cua day, tinh bdng milimet.
Neu co cau bao ve day lam bdng vat ligu nhgy vdi nhigt do, thu- nghigm dirge tien 
hanh d 23°C ± 2°C.
Day dgt dirge uon theo be mdt cd dign trd- nhd nh£t (be mat dd u6n nhat).

Ngay sau khi dgt vgt n£ng vao, bdn kinh cong o’ mgi noi cua day khong dirge nhd hon 
1,5 C.
Kiem tra sg phu hgp bdng edeh xem xdt, bdng phdp do va, neu can, bdng thu- nghigm 
vd-i day dirge cung cap kem thiet bi.

D.7.6. Khoang khong gian de di day
D.7.6.1. Cac yeu cau chung
Khoang khong gian de di day nguon dirge bo tri d1 ben trong thiet bi, hoac la mgt bo 
phgn cua thiet bi, de noi co dinh hogc de noi day nguon khong thao rd-i doge thong 
thirdng, phai dirge thiet ke sao cho:
- Cho phdp day dirge dira vao vd dau noi mot edeh de ddng; va
- Dau khong cd edeh dign cua day ddn it cd kha nang bj tupt khdi cac dau noi cua

nd, hoac, neu bi tupt, thi d&u khong dirge each dign nay khong the tiep xue vd-i:
• Phan ddn cd the chgm td-i ma khong dirge noi ddng dign trong day dan bao vg; 

hoac
• Phan ddn cd the chgm td-i cua thiet bj cam tay; vd
- Trir&c khi day ndp, neu cd, cho phdp kiem tra dirge cac rupt dan da noi va dat dung 

vi tri hay chira; va
- Sao cho cac ndp, neu cd, cd the dirge lip vao md khong tao ra rui ro lam hir hgi 

den cdc day ngu6n hope edeh dign cua chung; vd
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1 den 2,5
1 den 2,5
1 den 2,5
1,5 den 4
1.5 den 4
2.5 den 6
4 den 10
6 den 16
10 den 25

0,5 den 0,75
0,75 den 1
1 den 1,5

1,25 den 1,5
1.5 den 2,5
2.5 den 4
4 den 6
6 den 10
10 den 16

Dong dien danh dinh cua 
thidt bi

________ A________
Den va blng 3

Tren 3 den va bling 6

Tren 6 den va b^ng 10

Iren 10 den va b&ng 13

Tren 13 den va bang 16

Tren 16 d£n va bang 25

Tren 25 den va bling 32
Tren 32 den va bang 40

Tren 40 den va bang 63

D.7.6.2. Day ben
D.7.6.2.1. Cac yeu cau
Mot dau cua ruot din ben khong diro’c lam chac bling moi han thiec tai nhCrng non ma 
ruot din chiu Ilfc ep tiep xuc tn> khi phiro-ng phap kep diroc thiet ke de giam kha nang 
xay ra tiep xuc xau do hien tipong chay nguoi cua chat han.

Cac dau noi co dan hoi de bu lai hien tirong chay nguoi duo’c coi la dap urig yeu cau 
nay.

Viec ngan ngCra vit kep khong bi xoay khong dirp’c coi la phu hop.

Dau noi phai duo’c bo tri, bao ve hoac each dien sao cho neu mot sai thanh phan cua 
ruot dan mem bi tuot ra khi lap ruot dan thi se khong co kha nang xay ra tiep xuc nglu 
nhien giua soi thanh phan do va:

- Cac phan din co the cham tdi; hoac
- Cac phan din khong noi dat duo’c each ly vdi cac phln din cham tdi dugc chi 

blng each dien phu.
D.7.6.2.2. Phu’O’ng phap thu1 nghiem va tieu chi tuan thu
Kiem tra su phu hgp blng each xem xet va, tru khi ruot din dac biet dugc chuan bi 
theo each de ngan ngua cac sgi con tuot ra, blng thu nghiem sau.
Mpt manh each dien co chieu dai khoang 8 mm dugc lay ra tu mpt dau cua day mem 
co dien tich mat clt danh dinh thich hgp. Mot sgi con cua day ben dugc de tu do, cac , 
day con lai dugc an hoan toan va dugc kep trong dau noi. Khong lam rach each dien, 
sgi con tu do dugc uon theo moi hudng co the, nhung khong u6n gap quanh tarn bao 
ve.
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- Sao cho cac nip, neu co, de tiep can cac dau noi co the dugc thao ra blng dung 

cy.
Kiem tra sg phu hgp blng each xem xet va blng thu nghiem lip dat vdi day co dien 
tich mat cat ngang Ion nhat trong pham vi thich hgp dugc quy dinh trong Bang D.9.

Bang D.9 - Dai Rich thuo’c day du>gc chap nhan bcri cac thilt bi dlu cudi

Mat clt danh dinh, mm2 _______

Day mlm
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Neu rupt din la nguon ES3, sQ’i con ty do khfing du’Q’c chgm vao bat ky phan d§n nao 
c6 the cham t6i dirac hogc phan dan bat ky n6i vd-i phan din chgm td-i duyc hoac, 
trong trirang hpp thiet bi each dien kdp, thi khdng du’Q’c chgm vdo phan dan bat ky 
du’Q’c edeh ly v6i cdc phan din cham td’i du’Q’c chi bai edeh dien phy.
Neu day din du’Q’c noi den dau noi dat, thi sp-i con ty* do khdng du’Q’c cham vao bat ky 
nguon ES3 nao.
D.8. Dien tro* phi tuyen
D.8.1. Tong quan
MQt dien tro phi tuyen phai phu hop vdi IEC 61051-2 hogc IEC 61643-331: 2017, cho 
du cd cung cap vd bQC chong chdy hay khdng, cd tinh den tat ca cac dieu sau:
- Cdc logi khf hau iru tien (xem 2.1.1 cua IEC 61051-2: 1991):
• Nhiet do loai thap ho’n: - 10°C

• Nhiet do loai cao han: +85°C
• Khoang thdi gian ndng im, thCr nghiem trgng thai on dinh: 4 ngay

Hodc
- Cdc loai khi hyu uu tien (xem 4.1 cua IEC 61643-331: 2017)

• Nhiet dQ logi thap han: - 40°C
• Nhiet do loai cao han: +85°C
• Dq am tuang doi: 25% to 75%.
- Dien dp lien tyc toi da:
• Toi thieu bang 1,25 lin dien dp danh dinh cua thiet bi; hogc Id
• Toi thieu bdng 1,25 lan dien dp tren cua dai dien dp danh dinh.
CHO THICK- Di§n dp lidn tyc t6i da khdng gi6i han b cdc gid trj quy dinh trong 2.1.2 cua IEC 61051-2:1991 ho$c 
cdc gid trj trong Bang 1 vd Bdng 2 cua IEC 61643-331: 2017. cd thi sir dyng cdc di$n dp khde.

- Xung ket hQp (Bang I nhom 1 cua IEC 61051-: 1991 / AMD1: 2009 hoac 8.1.1 cua 
IEC 61643-331: 2017, Hinh 4).

Doi vai thu* nghiem, mot xung ket hop.du’Q’c chon tip 2.3.6 trong 1EC-61051-2: 1991 / 
AMD1: 2009 hoac tu> 8.1.1 cua IEC 61643-331: 2017, Hinh 4. Thu* nghiem bao gom 
10 xung dirang hoac 10 xung am, m6i xung c6 dgng 1,2/50 ps doi vd-i dien dp vd 8/20 
ps doi vd’i dong dien.
Xem Bang 12 de lira chQn logi dien dp nguon AC vd cap qud dien dp.

Nguon du,6’i 300 V du’Q’c coi Id 300 V.
Doi vd’i cap qud dien dp IV cua Bang 12, xung ket hop 6kV / 3kA du’Q’c su* dyng ngogi 
trCr 600 V xung ket hop 8 kV / 4 kA du’Q’c sip dyng. De thay the, tha nghiem xung ket 
hQp cua IEC 61051-2: 1991 / AMD1: 2009 (2.3.6, Bang I nhdm 1 vd Phy lyc A) hodc 
tha nghiem xung ket hQp cua 8.1.1 Hinh 4 cua IEC 61643-331: 2017, bao gom ca viec 
xem xdt dien dp nguon danh dinh vd danh muc qua dien dp, c6 the chap nhan diPQC.
Sau khi tha nghiem, dien dp dien tra phi tuyen tai dong dien do nhd san xuat quy dinh 
khong daQc thay doi qud 10% khi so vd’i gid trj trade khi tha nghiem.
Ph£n thdn cua dien tra phi tuyen trietxung dien dp phai phu hQp vdi tha nghiem ngpn 
Ida kirn theo IEC 60695-11-5, vdi cdc yeu c&u tha nghiem sau:
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Ket noi giCVa

L VO’S N hoac L vdi L Lvoi PE N voi PE

G.8.2.2 va G.8.2.31,25 x Vrtai 2 * Vr G.8.2.2 G.8.2.2 va G.8.2.3

Khongthu1 nghiem G.8.2.2 G.8.2.2

Khong thu* nghiem Khong thCr nghiem Khong thi> nghiemTr^n 1200+ 1,1 x Vr

Vr la dien ap danh dinh hole dien ap tren cua dai dien ap danh djnh cua thiet bi.
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D.8.2.2. Thu* nghiem qua tai dien tro* phi tuydn
Thu’ nghiem sau day dirge mo phong theo yeu cau cua Bang D.10 doi vd’i dien tra phi 
tuyen hoac mach triet tieu xung co chira dien tro phi tuyen dirge noi qua nguon dien 
(L den L hoac L den N), dirang day tai dat bao vq (l_ den PE), hoac trung tinh vdi dat 
bao ve (N den PE).
Mach mo phong tha nghiem sau se dirge sir dung:
- Dien ap la nguon xoay chieu 2 * Vr
- Dong dien la dong dien sinh ra tir dien trd thir nghiem Rx m^c noi tiep vai nguon 

xoay chieu.

Tren 2.x Vr tdi
1200 + 1,1 xvr

Dien ap xoay chieu 
AC ege dai cua dien 

trd phi tuyen
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- Thai gian ap dung thir Ida: 10 giay;

- Sau khi thai gian thd Ida: 5 giay
Neu than cua dien trd phi tuyen triet tieu xung dien ap phu hgp vdi vat lieu loai V-1, thi 
khong can thirc hien thd nghiem ngon Ida kirn.
CKO THlCH 1: MQt dien tra phi tuyen dOi khi du’Q'c gqi la MOV hogc VDR.
CKO THlCH 2: Dien 3p dien tro phi tuyen danh nghTa Id m$t dien ap, o dong di§n m^t chieu xac djnh, du'Q’c sip 
dyng lam diem tham chi£u trong dec tinh thdnh ph£n (xem IEC 61051-1).

D.8.2. Cac bien phap bao ve chdng chay
D.8.2.1. Tong quan
Dieu phu nay ap dyng cho cac dien trd phi tuyen dirge sd dung nhir mot bien phap 
bao ve chong chay:
- Khi phirang phap “giam kha nang bat Ida” cua 2.3.4.1 dirge chon; hoac la
- Khi phirang phap “kiem socit chay Ian” cua 2.3.4.1 dirge chon va vd boc dirge lam 

b£ing vat lieu di chay va dirge dat each dien trd phi tuyen nhd han 13 mm.
Cac bien phap bao ve trong muc nay khong ap dung cho dien trd phi tuyen dirge sd 
dung trong mach triet tieu co dien ap dien trd phi tuyen danh dinh, nhir dirge quy dinh 
trong IEC 61051-1, cao han dien ap chuyen tiep cua nguon dien xoay chieu.
Mot dien trd phi tuyen se dirge coi la mot PIS.
Thd nghiem qua tai cua dien trd phi tuyen va thd nghiem qua dien ap tarn 3 phai dirge 
thgc hien tuy thuoc vao di$n ap xoay chieu lien tuc Idn nhat cua dien trd phi tuyen theo 
Bang D.10.
Bang D.10 - Thd nghiem qua tai va qua dien ap tarn thdi cua dien trd phi tuy£n
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- Vr la £p danh dinh hoac dien dp tren cua dai di?n ap danh dinh cua thiet bi. 
Thij nghi$m phai du’Q’c thyc hien vdi di$n tro* thu’ nghi?m ban dau Ri = 16 * Vr. 
Neu mach khong ha ngay trong Ian ddt dong di$n th a nghiem ban dau, thi tha nghi$m 
phai du’Q’c tiep. tyc cho den khi on dinh nhietdQ (xem A.1.5).
Sau d6, thu* nghiem phai duoc Igp Igi vdi cdc gid trj md’i cua Rx (R2, Ra, R4, v...v.) cho 
den khi mgch ho, trong do:

R2=8xVrQ
R3 = 4xVrQ
R4 = 2xVrQ
Rx = 0,5x (Rx-i)xVrQ

Cac linh ki^n dau song song vdi dien trd phi tuyen co the bi anh huong bdi thu nghiem 
nay phai duoc ngdt ket noi.
Trong va sau qua trinh thu3 nghiem, khong du’Q’c cd nguy co chdy no va cdc bien phap 
bao ve thiet bi khac dien trd phi tuyen du’Q’c thu nghiem vin hoat dpng hieu qua.

Trong qud trinh thu nghiem, mach cd the:
Ho do boat dqng cua thiet bi bao ve nhu cau chi, c&u chi nhiet; hoac la 

Ddng do hoat dong cua mpt GOT.
D.8.2.3. Thu nghiem qua dien ap tarn thdi
Thu nghiem qua dien ap tarn thdi duQ’c mo phdng bang cac phuong phdp thu nghiem 
sau neu cd the:
MQt mach triet tieu xung cd chua cdc dien trd phi tuyen duQ’c noi giua day ddn nguon 
va dat dupe thu nghiem theo 8.3.8.1 va 8.3.8.2 cua IEC 61643-11: 2011. Tieu chi tuan 
thu cua E.4.8 cd the duQ’c su dung thay the cho tieu chi tuan thu cua IEC 61643-11.
Neu su dung mach triet tieu xung thi xung ket hop quy dinh trong G.8.2 se duQ’c dp 
dung trudc thu nghiem ndy.
Trong qud trinh thu nghiem, mach cd the:

Md do hoQt dpng cua thiet bi bao ve nhu cau chi nhietrhogc Id

Ddng do hogt dpng cua mot GOT.
CHO THlCH: O6i vdi c2c h$ th6ng ph9n ph6i di$n RhSc nhau, quS di§n £p tgm th<Jn dinyc xSc dinh trong Phu luc A 
cua IEC 61643-11: 2011.

Cac linh kien m&c soncj song vdi dien trd phi tuyen cd the bi anh hudng bdi thu nghiem 
nay phai duoc ngat ket noi.
D.9. Mach tich hgp (IC) gidi han dong dien
D.9.1. Yeu cdu
IC gidi hgn ddng dien dupe su dpng de gidi hpn dong dien trong cdc nguon dien de 
edng suat dau ra kha dpng PS1 hope PS2 khong bi ngdn mach tu dau vao den dau ra 
neu chung tuan thu tat ca nhung dieu sau:
- IC gidi han ddng dien gidi hgn ddng didn den gid tri xdc dinh cua nhd san xuat (khong 
dupe Idn hon 5 A) trong dieu kien hopt dpng binh thudng vdi bat ky quy dinh dp lech 
ndo dupe tinh den;
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Chu kyHang
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Di&u kien 
ki6m tra

Didn dp dlu 
vao thidt bi

LO’n nhlt 
(danh djnh)

L^n nhdt 
(danh djnh)

Ld’n nhdt 
(danh djnh) 
Ldn nhat 

(danh djnh) 
Ld’n nhdt 

(danh djnh)

B$t chot - 
Chu ky 

Bat chot - 
Chu ky 

B$t ch6t - 
Chu ky 
Chot 

nguon dau 
vdo - Chu 

ky 
Chot 

ngudn dau 
vdo-Chu 

ky

1
Tai ddu ra 

thidt bi 
(ampe) sang 

RTNde
Lftn nhdt 

(danh djnh)

0 Q || 470 pF

Dienap 
kich 
boat 

thidt bi
TatHiinh 

Bat 
Tdt thdnh 

Bdt
Tdt thdnh 

Bdt

Didu ki$n 
nhiet do 
thidt bi 
°C abc

- IC gidi han dong dien hoan toan la dien tuF va khong co phu’O’ng tien van hanh thu 
cong hoac cai lai;

- Ddng dau ra cua IC giai han dong dien dime gidi han d mdc 5 A hogc nhd han (tai 
toi da dime chidinh);

- IC gidi han dong dien gidi han ddng dien hoac dien ap den gia tri yeu cau vdi do lech 
xac dinh cua nha san xueit, neu cd, dime tlnh den sau mdi thd nghiem dieu hda; va

- Chimng trinh thd nghiem nhir quy dinh trong D.9.2.

D.9.2. Chu’O’ng trinh thu> nghiem

Chimng trinh thd nghiem bao gom cac thd nghiem tinh nang dime neu trong Bang 
D.11.

Cac thong so ky thuat sau day se dime nha san xuat cung cap de ap dung cac thd 
nghiem:

- Gidi han / thong so ky thuat cua ngudn dien (neu nhd ho,n 250 VA);

- Bien ap dau vao Idn nhat (von); va

- Tai dau ra Idn nhat (ampe).

Sau miu dime sd dung de thd nghiem nhir sau:

Mlu 1: Ddng 1

Mlu 2: Ddng 2 va 3

Mlu 3: Ddng 4 va 5

Mdu 4: Ddng 6

Mlu 5: Ddng 7

Mau 6: Ddng 8.
Ngudn dien cho cac thd nghiem phai cd kha nang cung cap toi thieu 250 VA, trd khi 
IC gidi han ddng dien cd thong so ky thugt thap ho,n hoac dime thd nghiem trong san 
pham cudi cung.

Bang D.11 - Chu’O’ng trinh kiem tra hieu suSt cho IC gidi han ddng dien
H?ng 
muc 
kilm 
tra

Khdi 
ddng
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Ng£n 
mgch

TSt thanh 
eat

Ldn nhat 
(danh djnh)

L6n nh^t 
(danh djnh)

Ldn nh£t 
(danh djnh)
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Hd’ mgch sang 
on 

(hd mgnh 
sang ng£n 

mgch)

150%T6ida

Ch6t 
nguon d£u 
ra - Ngln 

mach

Batchfit- 
Chu ky 
Ch3t 

ngudn d^u 
vao - Chu 

ky

II 
a 
b 
c 
d 
e ,____ T. - T- r - w . ... ,
c6p cac d$c tlnh tirang tv vdi tdi dian tra khOng ohm (0 O) bj ngSn mgch. Gia trj dt$n ap danh djnh cua tv

RTN = Trd Igi
= Song song
Tma khdng diw ap dung
±2 °C
Mau cd dieu kt£n 3 gid tiudc khi ki6m tra
± 20%
Tai phai dirge thgc hi^n thdng qua mOt ty di^n danh djnh thfch hgp va m$t day d£n song song cung

di^n khOng dirge nhd hon gia tri dian ap Idn nhat cua linh kign c£n thfr nghiam:

D.9.3. Tuan thu tieu chuan
Sau chtrong trinh thu* nghiam, thi6t bi phai gidi hgn dong dien phu hgp vdi dac diem 
ky thuat cua nd (neu cd) hoac thiet bi se hd* mgeh. Thiet bi ho- mgeh dirge thay the 
bang mid mdi va cdc thu* nghigm dirge tiep tuc (neu cd).

D.10. Dien tro1

D.10.1. Yen cSu chung
Doi VO’S mdi thi> nghigm trong phan nay, mird-i mau dien tra dirge thu* nghiem. Mgt 
mill la mot dign tra dan le (neu dirge sir dung mgt minh) hoSc mot nhdm dien tra 
dirge sir dung trong irng dung. Trade moi thd nghigm, dign tra cua cdc mau dirge do 
theo dieu kign D.10.2.

D.10.2. Didu kien
Cac mau phai chiu thd nghigm nhigt dd, do Im theo IEC 60068-2-78, vdi thdng tin chi 
tiet sau:
- Nhigt do: (40 ± 2) °C;

- Dq am: (93 ± 3)% dg am tirang doi;

- Thai gian thd nghigm: 2 ngay.

D.10.3. Thu* nghiem dien trd
Moi mlu phai chiu 10 xung c6 cac tinh xoay chieu, sd dung mach tgo xung thd nghigm 
2 cua Bang D.1. Khoang thdi gian gida cdc xung lien tiep Id 60 s vd Uc blng dign ap 
chiu thd yeu cau ap dung.
Sau thd nghigm, dign trd cua moi miu khong dagethay doi qua 10%. Khdng dagc Idi 

Gia tri dign trd thlp nhat trong so madi miu dagc thd nghigm dagc sd dung de do 
ddng dign khi xac dinh sg phii hgp vdi Bang D.4.

D.10.4. Thd nghiem tang dien ap
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Len den va bao gom 
500

Phan lap tu 
dien theo 

IEC 60384-14

Thu’ nghi^m dien 
hinh dien ap RMS 

cua tu dien 
kV RMS 

4

Thu5 nghiem dien 
hinh dien ap 

xung cua tu dien 
kV peak 

8

Bang D.12 - Xep hang tu dien theo IEC 60384-14 
Dien ap danh dinh cua 

tu dien 
VRMS
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M6i mlu phai chiu 50 Ian phong dien tir mach tgo xung thi? nghiem 3 cua Bang A.1, 
vai t6c do khong qua 12 Ian phong dien mdi phut va Uc bang 10 kV.
Sau c^cthu’ nghiem, dien trocua moi miu khong du’Q’c thay doi qua 20%. Khong diro’c 
I6i.
D.10.5. Thi? nghiem xung
M6i mau chiu 10 xung tiF mach tao xung thir nghiem 1 cua Bang B.1, voi Uc b^ng 4 
kV hoac 5 kV cua cijc xoay chieu voi khoang gian each giira cac xung toi thieu la 60 
giay (xem Bang 13).
Sau cacthu’ nghiem, di$n tro cua mdi mlu khong dirocthay doi qua 20%. Khong du’Q’c 
loi.
D.10.6. Thi> nghiem qua tai
M6i mau phai chiu mot dien ap co gia tri sao cho dong dien chay qua no gap 1,5 Ian 
gia tri do dirge qua dign tro, co dien tro bdng gia tri danh dinh quy dinh, dirge lap vao 
thiet bi, khi lam viec trong dieu kien loi don le . Trong qua trinh thir nghiem, dien ap 
dirge giir khong doi. Thir nghiem dirge thgc hien cho den khi dat dirge trang thai on 
dinh nhiet.
Sau cac thir nghiem, dien tro cua mdi mau khong dirge thay doi qua 20%. Khong dirge 
I6i.
D.11.TU dien va khdi RC
D.11.1. Tong quan
Cac yeu cau dirdi day quy dinh tieu chuan dieu kien khi thir nghiem tu dien va khoi 
RC hoac cac thanh phan roi tao thanh khoi RC va dong vai tro nhir la bien phap bao 
ve, ddng thoi cung cap cac tieu chuan lira chon cho tu dien va khoi RC tuan theo IEC 
60384-14.
D.11.2. Didu kien cua tu dien va khdi RC
Khi co yeu cau trong 2.2.5.2.1, dieu kien sau dirge ap dung khi danh gia tu dien hoac 
khoi RC theo cac yeu cau cua IEC 60384-14.
Thai gian cua thir nghiem nhiet do, do am, trang thai on dinh nhir quy dinh trong 4.12 
cua IEC 60384-14: 2005 phai la 21 ngay (48 gid) d nhiet do (40 ± 2) OC va do am 
tirong doi la (93 ± 3)%.
Tu dien chiu dirge thdi gian dai hon 21 ngay (48 gid) trong qua trinh thir nghiem tren 
dirge coi la cd the chap nhan dirge.
D.11.3. Quy tdc chon tu dien
Ldp phu cua ty dien thich hgp phai dirge chon tir cac Idp dirge liet ke trong Bang D.12 
va theo cac quy tlic ap dung trong bang.

XZ t _ < _«♦" Ji ■ O Ji
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il5a

2.5 a

4a

Lan han 150 va bao
gom 300

Len den bao gom 
150

Len den va bao gom 
760

Len den va bao gom
______ 760______

Quy t£c ap dyng bang nay.
Bien £p danh dinh cua tu di^n it nhat phai bang di£n ap lam vi^c RMS qua each 
dien daoc bac cau, daQ-c x£c dinh theo 2.2.4.1.8.2. Ngoai le doi vai cac yeu cau 
trong bang, mot tu dien Y2 c6 the difQ’c su* dung trong trirong hap yeu cau 2,5 
kV.
Doi vai tu dien dan (loai X) dung lam chi?c nang each di?n, su* co cua ty dien 
khong daac din den hong bo bao ve va kiem tra mau dien ap xung it nhat phai 
bing dien ap chju th a yeu cau
C6 the sa dung tu dien cap cao han ty dien dirge chi dinh, nhir sau:

- Idp con Y1 neu lap con Y2 dirge chi dinh;
- Idp con Y1 hoac Y2 neu Idp con Y4 dirge chi dinh;
- Idp con Y1 hoac Y2 neu Idp con X1 dirge chi dinh;
- Idp con X1, Y1 hogc Y2 neu Idp con X2 dirge chi dinh

4. Hai hoac nhieu tu dien co the dirge sir dyng noi tiep thay cho ty dien dan dirge 
chi dinh, nhir sau:
- Idp con Y1 hogc Y2 neu Idp con Y1 dirge chi dinh;
- Idp con Y2 hoic Y4 neu Idp con Y2 dirge chi dinh;
- lap con X1 ho|c X2 neu Idp con X1 dirge chi dinh.

5. Neu hai ho|c nhieu ty dien dirge sir dung noi tiep, chiing phai tuan theo 2.2.5.2.1 
khi cd the dp dyng va tuan theo cdc quy tac khde d trfen.

a Doi vai cdc gid trj dien dung Idn han 1 pF, dien dp thd nghiem nay dirge giam 
di mpt he so bdng C, trong do C la gid tri dign dung tlnh bdng pF.

D.12. Bp each ly quang
Bq edeh ly quang phai phu hgp vdi cdc yeu cau cua IEC 60747-5-5: 2007. Khi dp dyng 
IEC 60747-5-5: 2007,
- Thir nghiem dien hinh nhir quy dinh trong 7.4.3 cua IEC 60747-5-5: 2007 phai dirge 
thgc hien vdi dien dp Vmi.a, dien dp ndy it nhat phai bdng dien dp thir nghiem thich hgp 
trong 2.2.4.9.1 cua tdi lieu nay; va
- Thir nghiem thircrng xuyen nhir quy djnh trong 7.4J cua IEC 60747-5-5: 2007 phai 
dirge thgc hien vdi dien ap Vmi.b, dien dp nay it nhat phai bdng dien dp thir nghiem 
thich hgp trong 2.2.4.9.2 cua tai lieu nay.
D.13. Bang mach in
D.13.1. Tong quan
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Cac yeu cau doi vdi Cach dien chinh, Cach dien phu, each dien tang cu’d’ng va C£ch 
dien kep tren bang mach in dirge quy dinh du’di day.
Cac yeu cau nay cung ap dung cho cac cuqh day cua may bien ap phang.
D.13.2. Bang mach in khong trang phu
Cach dien giira cac ruot din tren be mat ngoai cua bang mach in khong trang phu phai i 
tuan theo cac yeu cau ve khe ha toi thieu cua 2.2.4.2 va cac yeu cau ve chieu dai 
dirdng rd toi thieu cua 2.2.4.3.
Kiem tra sir phu hgp bing each xem xet va bing phep do.
D.13.3. Bang mach in trang phu
Cac yeu cau ve khoang gian each phan tech trade khi bang mach phu dirge quy dinh 
dirdi day. I
Mot phirang phap thay the de dap dng cac yeu cau ve bang mach in cd phu Idp phu ' 
dirge neu trong I EC 60664-3.
Doi vdi bang mach in cd be mat ben ngoai dirge phu bing vat ligu phu thich hgp, 
khoang gian each tech biettoi thieu cua Bang D.13 ap dung cho cac bo phan din dign 
trade khi chung dagc phu.
Cach dien kep va each dien tang cadng phai vagt qua cac thd nghigm thadng xuyen 
ve do ben dien cua 2.2.4.9.2.
Mot hoac ca hai bo phan din dien va toan bo khoang gian each tren be mat gida cac 
bo phgn din dien phai dagc phu.
Phai ap dung khe hd toi thieu cua 2.2.4.2 va khoang gian each tragt toi thieu cua 
2.2.4.3:
- Neu cac dieu kign tren khong dagc dap dng; I
- Gida hai bp phan din dign khong dagc trang phu bat ky; va !
- Ben ngoai Idp phu.
Kiem tra sg phu hgp bing each xem xet va do ladng.

Bang D.13 - Khoang gian each tach biet toi thieu cho bang mach in trang phu 
Dinh cua dign ap lam vige 

(len den va bao gbm) 
V dinh 

7T 
89* 
113* 
141a 
177* 
227* __ 

354* 
455* ~

570
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i
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Kilm tra (Jinh ky v6 dp 
bln dipnc

2,6 
3J" 
xs" 
4^0~

4^6 

sj 
6,3 
8j
10 

”1?

~20 
~26 
~33

43 
55 

~70 
~86

1,3 
IjT 
2,4 
2/T 
3^" 
4^ 

5/T 
63 
83 
To" 
TT 
Te" 
To" 
TT 
TT 
"43" 
”55 

To 
”86

Hai lap vgt lieu c&ch nhiet 
dang tarn bao gom ca l&p 
°pre-pregnb

Ba ho$c nhieu I6p v^it lieu 
each nhiet dang tam bao 
gom ca I6p upre-preg"b

Lo?i th ip nghipm®

710 
895 
1135^ 
1450 
1770 
2260^ 
2830 
3540 
4520 
5660 
7070~ 
8910 
11310 
14140 
17700 
22600 
28300 
35400 
45200__________________________

Phep npi suy tuyen tfnh co the dapc su* dung giCra hai diem gan nhat, khoang gian 
each tinh toSn dirge lam tron den gia so 0,1 mm tang len.
a Khong bat bupc thcr nghiem cua D.13.6

D.13.5. Cach dien giu>a cac day din tren cac bi mat khac nhau
C£c yeu cau doi vo’i c£ch nhiet tren c£c Idp khac nhau cua bang nhieu lap du-ac quy 
dinh dirb’i day.
Doi vai Idp c£ch nhiet co’ ban-khong c6 yeu cau ve.dp d3y.
C£ch dien phu hoac each dien tang cird-ng giaa cac b$ phgn din dien tren cac be mpt 
khac nhau trong bang mach in mpt lap hai met, bang mach in nhieu Idp va bang mach 
in loi kirn lopi, phai c6 do day toi thieu la 0,4 mm du-gc cung cap bai met 16-p hoec phu 
hap vdi met trong cac thong so ky thupt va virgt qua cac thir nghiem lien quan trong 
3ang D.14.
Dpc diem ky thuat cua vpt 

lieu each nhipt



QCVN 132:2022/BTTTT

Co yeu cluKhong yeu cau

Co yeu cau Co yeu cau

164

thong each nhipt voi lop 
phu gom tren nen kim loai, 
du’Q’c xu’ ly o nhi$t dp £ 500 
°C

D.13.6. Kiem tra tren bang mach in da du’Q’c trang
D.13.6.1. Chuan bi miu va kiem tra so1 bo
Can co ba bang mach in miu (hoac doi vdi cac thanh phan du’Q’c phu trong D.14, hai 
thanh phan va mot bang mach) dirge xac dinh la mlu 1, 2 va 3. Co the sir dung cac 
bang mach there te hoac cac mlu dirge san xuat dac biet vdi lop phu dai dien va cac 
khoang phan each toi thieu. Mli bang mach mlu phai dai dien cho cac khoang phan 
each toi thieu dirge sir dung va dirge phu. M6i mlu deu phai tuan theo trinh tir day du 
cua cac quy trinh san xuat, bao gom ca qua trinh han vllam sach, ma nd thirdng dirge 
there hign trong qua trinh lap rdp thiet bi.
Khi dirge kiem tra bang mat thirong, cac bang mach khong co dau hieu ve I6 kim hoac 
bong bong trong lop phu hoac bi dirt cdc ranh din dien o cac goc.
D.13.6.2. Phu’O’ng phap kiem tra va tuan thu tieu chuan
Mlu 1 phai tuan theo trinh tir chu ky nhiet cua 2.2.4.1.5.3.
Mlu-2 dirge u trong tu say hoan toan o nhiet dg va trong khoang thoi gian dirge chon 
ter do thi trong Hinh D.3 sir dung dirdng chi so nhiet do tirong irng vdi nhiet do hogt 
dong toi da cua bang mach da dirge phu. Nhiet do cua Id dirge duy tri d nhiet do quy 
dinh ± 2 °C. Nhiet do dirge sir dung de xac dinh dererng chi so nhiet do la nhiet dp cao 
nhat tren bang mpch cd the an toan.
Khi sir dung Hinh D.3, cd the sir dung phep noi suy giera hai dirdng chi so nhiet do 
gan nhat. ’

Hp thong c£ch nhiet, vdi hai 
hope nhieu Idp phu khong 
phai la gom tren ndn kim loai, 
dirge xer ly d nhiet dQ<500 ° 
C
CHO THlCH 1: “Pre-preg” la thu^t ngfr du’Q’c su1 dyng cho m$t Idp v^i thuy tinh du’Q’c ogam tarn vdi nhya da 
dong ran mpt phan.
CHO THlCH 2: De biet djnh nghta ve gom, xem IEC 60050-212: 2010, 212-15-25._______________________
aDieu hoa nhiet dO cua E.13.6.2 sau d6 la thir nghi§m dp ben di^ri eda ZZ<9/L
b Cac Idp du’Q’c tinh tru’dc khi d6ng r§n.
c Kiem tra dg ben di$n dirge thirc hipn tren bang mach in th^nh ph£m.
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Hinh D.3 - Thai gtan lao hoa nhiet
Sau do, bang mach mau 1 2 dirtyc dieu chfnh dp am theo 2.3.4.8 va phai chiu difQc
thfr nghipm dp ben dien cua 2.3.4.9.1 gi&a cac rupt dan.
Bang mpch miu 3 phai chiu thi> nghipm dp ben mai mdn sau:
Cdc vet xir^c du-pc thyc hipn tren nam c£p bp phpn dan dipn va c£c phan ngan each 
xen ke nhau tai cac diem ma cac diem phan tech se chiu dp doc tiem an Ion nhat trong 
qua trlnh thir nghipm.
Cac vet xu’d’c dirpc thi/c hipn bang mpt chot th&p cimg, dau cua chot co dgng hinh 
n6n c6 gdc veri dinh te 40o, dau cua nd dirge tern trdn va ddnh bong, vdi bdn kinh 0,25 
mm ±0,02 mm.
Vet xirdc dirge thgc hign blng edeh k6o chot dpc theo be mat theo ntet ptteng vuong 
goc v£n cac cprih rupt din v^i toe dp 20 mm/s ± 5 mm/s nhtr trong Hinh D.4. Chot chiu' 
tai den mire Igc tec dpng dpc theo trpe cua nd la 10 N ± 0,5 N. Cdc vet xirdc phai edeh 
nhau it nhat 5 mm va each mdp miu it nhat 5 mm.
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CHO THlCH: Chot nam trong mat phang ABCD vuong goc vai mau thu1.

Hinh D.4 - Ki§m tra do bdn mai mon cho cac lap san
Sau thiF nghiem, lop son phu khong doge ndi long hoac khong bi xuyen thung. Lop 
phu phai chiu dogetho nghiem do ben dien nho quy dinh trong 2.2.4.9.1 gioa cac ruot 
din. Trong trirong hgp bang mach in loi kim loai, chat nen la mot trong nhong chat 
din dien.
Neu ong suit co hoc hoac sir uon cong doge dat len bang mach, co the can cac tho 
nghiem bo sung de xac dinh vet not (xem IEC 60664-3)
D.14. Lop phu tren cac dau noi linh kien
D.14.1. Yeu ciu
Cac yeu cau doi vdi lop phu tren cac dau noi linh kien va cac loai toong to, trong do 
lop phu doge so dung de giam khe ho va chieu dai dodng rd doge quy dinh dodi day.
Cac lop phu cd the doge so dung cho cac dau ben ngoai cua cac linh kien de tang 
hi$u qua khe ho va chieu dai dod’ng rd (xem Hinh M.11). Cac khoang gian each nhd 
nhat cua Bang D.13 ap dung cho linh kien trodc khi son phu va lop phu phai dap dng 

Tat ca cac yeu cau cua E.IS.S. Viec bo tri co hoc va do edng cua cacdau noi phai phu 
hgp de dam bao rang, trong qua trinh xd ly binh thod’ng, lap rap vao thiet bi va so I 
dung sau do, cac dau noi se khong bj bien dang lam not lop phu hoac giam khoang 
gian each tach biet gida cac bo phan din dien dodi gia tri trong Bang D.13 (xem 
D.13.3)
D.14.2. Phu’ong phap kiem tra va tuan thu tieu chuan
So tuan thu doge kiem tra bing each xem xet Hinh M.11 va bang each ap dung trinh 
to thd nghiem neu trong D.13.6. Cacthd nghiem nay dogethge hien tren mot lap rap 
hoan chinh bao gom (cac) linh kien.
Thd nghiem do ben mai mdn cua E.13.6.2 doge thgc hien tren bang mach in miu, ! 
doge chuan bi dac biet nho mo ta cho miu 3 trong D.13.6.1, ngoai trd viec ngan each 
gida cac bo phan din dien phai dei dien cho khoang gian each nhd nhat va do doc 
dien the Idn nhat doge so dyng trong lip rap.
D.15. Bo phan chda diy chit long co ap suit
D.15.1.Yeuciu
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LFC dgt ben trong thiet bi phai tuan thu tat ca Ccic yeti c^u sau:
- Chat long dl chSy hoac dan dien phai diFp-c bao quan trong binh chCra, LFC phai 
tuan theo cac thu* nghi^m cua D.15.2.3, D.15.2.4, D.15.2.5 va D.15.2.6;
- C£c bp phan phi kim loai cua he thong binh chira phai chju du’O’c c£c thir nghiem cua 
D.15.2.1 va D.15.2.2; va
- LFC phai du’O’c lap ben trong thiet bi sao cho ong khong tiep xuc v6i c£c canh sic 
ho|c bat ky be mat nao khac co the lam hong ong va neu LFC bung no hoac giam £p 
suat cua no, chat long khong the lam hong mpt bipn phap bao vp.
Thu1 ti/ cua cac bai thu1 nghiem khong du’O’c chi dinh. Ccic thiF nghipm cd the du’O’c 
thuc hipn tren Ccic mlu rieng bipt, ngoai tru* sau thu’ nghiem cua D.15.2.2, thu1 nghiem 
cua E.15.2.1 du’O’c tien hanh
D.15.2. Phu’O’ng phap thu> nghiem va tuan thu tieu chuan.
D.15.2.1. Thu> nghiem ap suat thuy tTnh
Su* phu hop du’O’c kiem tra blng each d£nh gia dG’ lipu c6 san hoac bang thij nghipm 
sau. LFC tiep xuc vdi khi quyen hoac khong co ap suat (vi dy: hop myc) khong phai 
la doi tu’gng cua thu* nghipm nay.
Mot mlu LFC phai chiu mpt thu5 nghipm £p suat thuy tTnh trong 2 phut d nhipt d$ phong 
va d ap suat cao nhat trong so nhung dieu sau:
- Ba Ian dp suat lam vipc Idn nhat do nha che tpo quy dinh d nhipt do Idn nhat do du’O’c 
trong dieu kipn lam vipc binh thiFdng; vd
- Hai lln dp suat Idm vipc Idn nhat do dugc d nhipt dp Idn nhat trong qud trinh dp dung 
cac dieu kipn lam vipc khong binh thiFdng cua A.3 va cdc dieu kipn su1 co do’n le cua 
A.4.

D.15.2.2. Thir nghiem kha nang chdng du’dng rd
Hai mdu LFC, trong d6 co mpt hope nhieu bo phan du’O’c lam bdng vdt lieu phi kim logi, 
phai duve say kho trong 14 ngay d nhipt dp 87 °C va du’O’c dpt trong Id sly khong khi 
luu thong hoan todn. Sau khi say, hp thong phai tuan theo thd nghipm cua D.15.2.1 
vd cdc bo phgn phi kim loai khong du’O’c cd dau hipu hu hong nhir ndt vd lun.
D.15.2.3. Thu» nghiem tinh tiromg thich cua ong va phu kien
Mu’di mdu cua cdc mau thd du’O’c lam bdng vat lieu sd dyng cho ong vd cdc phy kipn 
di kern cua LFC, trong do mpt hodc nhieu bp phan dup^c lam bdng vgt lipu phi kim logi, 
se dupe thd d$ ben kdo theo tieu chuan ISO 527. Nam mdu thd phai du’O’c thd nghipm 
trong dieu kipn nhir da nhdn va nam mau thd con lai sau thd nghipm say 40 ngay 
trong noi edeh thuy chda day chit long dy* dinh va duy tri d 38 °C. Ap suit ben trong 
cua cdc cym du’O’c duy tri d dp suat khi quyen. Do ben kdo sau khi. on dinh khong 
du’O’c nhd hon 60% do ben keo trirdc khi thd nghipm.
Ngoai ra, nam mdu cua cum LFC da hodn thipn cd the dupe thd nghipm mien la bo 
phgn dupe thd nghipm phu hpp vdi thd nghi|m dp ben kdo. Cdc mau lip rdp hodn 
chinh chda day chat long du dinh, dp suit ben trong duy tri d dp suit khi quyen, dupe 
sly trong 40 ngdy d 38 °C trong trong mpt Id sly khong khi luu thong hodn todn.
D.15.2.4. Thd nghiem dp rung
Mpt mdu LFC, hoac thiet bi chda LFC, phai dupe gin chgt vdo bp tao rung d vj tri sd 
dung binh thudng cua nd, nhu quy djnh trong IEC 60068-2-6, bdng vit, kep hoac day
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dai quanh linh kien. Hu’dng cua dao dong la theo phirong th§ng dt/ng va c&c mijc dQ 
thQ’ nghi$m la:
- Thai lu’Q’ng: 30 phut;
- Bien do: 0,35 mm;
-Dai tan: 10 Hz, 55 Hz, 10 Hz;
- Toe do quet: khoang mot quang tarn mdi phut
D.15.2.5. Th o’ nghiem dap xe nhiet
Mot miu LFC phai chiu ba chu ky say trong 7 h a nhiet do cao hon 10 °C so vai nhiet 
dp toi da thu diro’c trong dilu kien v3n hanh binh thirong, dieu kien van hanh khdng 
binh thirang cua A.3 va cac dieu kien sir co dan le cua A.4, tiep theo la nhiet do phong 
trong 1 h.
CHU THlCH: LFC khong du’Q’c c£p di§n trong qua trinh thu* nghi?m tren

D.15.2.6. Th ip nghiem lire
Mpt miu LFC phai chiu cac thir nghiem cua Q.2 (thir nghiem 10 N ap dung cho phu 
kien co the tiep can dirge vai ngirai co tay nghe va Q.3 (thir nghiem 30 N ap dung cho 
phu kien co the tiep can dirge vai ngirai dirge hirang d£n hoac ngirai binh thirang.
D.15.3.Tuan thu tieu chuan
Sir phu hgp dirge kiem tra b^ng each xem xet va danh gia dir lieu dirge cung cap bai 
ntia san xuat hoac bang cac thu* nghiem cua D.15.2. Trong va sau cac thir nghiem 
nay, khong dirge dirt, khdng bi rd ri va khdng dirge noi long bat ky ket noi hoac bd 
phan nao.
D.16. IC bao gdm chu>c nang xa tu dien (ICX)
D.16.1. Yeu cdu
ICX va bat ky thanh phan lien quan nao quan trpng doi vol chirc nang phong dien cua 
tu dien (chang han nhir ty dien nguon) tdi bo phan cd the cham tdi dirge deu dirge 
thir nghiem loi trir khi dap ung mot trong cac dieu kien sau:
- ICX vdi mach lien ket nhir dirge cung cap trong thiet bi phu hgp vai cac thir nghiem 

cua D.16.2. Bat ky thanh phan nao lam suy giam xung (chang han nhir bien the va 
GDT) lam suy giam xung tdi ICX va mach lien ket deu bi ngdt ket noi; hoac la :

- ICX dirge thu* nghiem rieng phu hgp vdi cac yeu cdu cua D.16.2. Neu cac thanh 
phan xa ben ngoai ICX la can thiet:

• Chung phai dirge dira vao thir nghiem cua D.16.2, va
• Cac thanh phan phong dien dirge sir dung trong thiet bi phai nam trong pham vi 

dirge thd nghiem.
D.16.2. Thu> nghiem
Trong trirdng hgp ICX dirge thir nghiem bdi chinh nd, thi viec thiet lap thir nghiem 
phai theo khuyen nghi cua nha san xuat ICX.
- Xir ly do am 5.4.8 trong 120 h.
- 100 xung dirang va 100 xung am giira dirdng day va trung tinh sd dung tu dien cd 

dien dung nhd nhat va dien trd cd dien trd nhd nhat do nha san xuat ICX quy dinh. 
Thai gian giira hai xung bat ky khdng dirge nhd han 1 s. Xung phai nhir quy djnh
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trong mach 2 cua Bang B.1 vdi Uc b3ng di?n dp qua dp du’Q’c xac dinh trong 
2.2.4.2.3.2.2.

Cdc xung phai du’Q’c chong len dipn ap nguon. Dipn ap nguon dipgc coi la toi da cua:
• Dai dipn ap danh dinh cua thiet bi khi dirge thir nghiem trong thiet bi, hoac
• Dign dp ngudn toi da theo quy dinh cua nhd san xuat ICX khi dirge thir nghiem 

rieng.
- Dat dign dp nguon xoay chieu bdng 120% dign dp danh dinh trong 2,5 phut.
- 10 000 chu ky ket noi va ngat ket noi nguon dign. Neu ICX dirge thi> nghigm bdng 

chinh no, thi phai sir dung tu dign c6 dien dung Idn nhat va dign tro* co dign tro- nho 
nhat theo quy dinh cua nhd san xuat. Thai gian chu ky ket noi va ngat ket noi khong 
dirge nho han 2 giay.

Neu bat ky thanh phan mach lien quan nao (khde vd-i nhirng thanh phan quan trong 
doi vdi chirc nang phong dign) bi loi thi c6 the dirge thay the bang mgt thanh phan 
mdi.
D.16.3. Tuan thu tieu chuan
Sg phu hgp dirge kiem tra bdng each ddnh gid cdc d(r ligu co san hoac bdng edeh tien 
hdnh cac thir nghigm a tren.
Thir nghigm phong dign cua tu dign dirge tien hanh sau cac thir nghigm tren, dam bao 
ICX hodc BUT (dirge cung c£p cung vdi ICX) tiep tuc cung cap chirc nang bao vg.
CHU THlCH: eSnh gft du1 li$u c6 s§n bao g6m th6ng tin v& sv c6 cua b£t ky thanh ph£n m?ch di$n ndo lien quan 
giu’ cho ch6 phdng di$n d ch6 d$ b$t /dirng.
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Vdi (ti £ 600 ms)

Vcri ( 600 ms < ti < 1200 ms)

Vdi (ti S 1200 ms)A
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Trong do,
Itsi tinh bang mA, mo ta nhir trong H.2.a);
Ide la dong dien mot chi6u tinh bSng mA chay qua dien trd 5 000 0 trong khoang thd’i 
gian khong boat dong cua chu ky nhip;

h va t2 duve bleu thi b&ng ms.
CHU THlCH: T&n so cua dien ap do chuong dien thoei thu’d’ng n3m trong phgm vi tir 14 Hz d&n 50 Hz.

1200- t!
600

tt-600

600

^2 ~ £1

^2

Itsi

1TS2 — — x7
x . ^c.

3,75z

x r V2

Trong do,
lp la dong dien dinh, tinh theo mA, cua dang song tuxyng ung trong Hinh E.3

Ipp la dong dien dinh - dinh, tinh theo mA, cua dang song tuvng (mg trong Hinh E.3

b dtro’c- tinh theo ms
b) Doi vol cac dieu kien boat dong binh thu’d’ng, Its2, ddng dien trung binh cho cac 
cum lap lai cua tin hieu do chuong cd ranh diro’c tinh toan cho mot chu ky nhip do 
chuong te (nhir diroc djnh nghfa trong Hinh E.1), khong virpt qua 16 mA RMS.
/ts2 tinh theo do-n vi mA diroc tinh bdng

Phu luc E

(Quy dinh)
Tieu chi ddi vai tin hieu chuong dien thoai

E.1. Yeu ciu chung
Hai phu-o’ng phap thay the dirge mo ta trong phu luc nay phan anh kinh nghiem there 
te o’ cac khu vgc khac nhau tren the gidi. Phirong phap A la dien hinh cua cac mang 
di$n thogi tirong tir d chau Au va Phu’ong phap B cua cac mang d Bac My. Hai 
phiro’ng phap dan chieu den cac tieu chuan ve an toan dien tirong dirong nhau.

E.2. Phu’ong phap A
Phu’ong phap nay yeu c£u ddng dien Itsi va Its2 chay qua dien trd 5 000 Q, gida hai 
day din bat ky hoac gida mot day dan va dat bao ve khong vogt qua cac gidi han 
dirge chi dinh, nhir sau:
a) Doi vdi didu kien boat dong binh thirdng, Itsi, ddng dien dirge xac djnh td tinh toan 
hoac ddng dien do dirge cho bat ky chu ky do chuong boat dong don le nao ti (nhir 
dirge xac dinh trong Hinh E.1), khong virgt qua:
- Doi vdi chuong cd ranh (ti < oo), ddng dien cho bdi dirong cong cua Hinh H.2 tai ti;
- De d6 chuong lien tuc (ti =), 16 mA.
Itsi, don vi mA, dirge tinh nhir sau:

lTSl -

x^+ ■ 
2V2

_ Ipp
TS1 ~ 2V2

TS1 +
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Hinh E.2 - Gio’i han nhip chudhg
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Hinh E.1 - Vi du ve chu ky (fi) va nhip chuong (fa) chuong

4- 

♦
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c) Trong cSc dieu ki?n si/ co dan le, bao gom ca tnrang hop do chuong lien tyc:
- Itsi khong duvc vifqI qua mo ta bai duang cong trong Hinh H.2, hoac 20 mA, chpn 
gte trj Id’n hon; va
- 1ts2 khong du’Q’c vuvt qua giai hgn 20 mA

50 i

60

1i 
i

A

T1

500 1 000
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Hinh E.3 - Dong dinh, ddng dinh - dinh

E.3. Phu’O’ng phap B
E.3.1. Tin hieu do chuong
E.3.1.1.Tinsd
Tin hieu-do chuong chi diro’c sir dung cac Un so cothanh phan co1 ban bang hoac nhd 
ho’n 70 Hz.
E.3.1.2. Dien ap
Dien ap do chuong phai nhd ho’n 300 V ti? dinh tdi dinh va nhd hon 200 V doi vdi dat, 
du’O’c do tren dien trd it nhat la 1 M£1
E.3.1.3. nhip
Dien ap do chuong phai difgc ngSt de tao ra cac khoang then gian yen Igng trong 
khoang thd’i gian it nhat la 1 s, each nhau khdng qua 5 s. Trong khoang thdi gian yen 
tTnh, dien ap noi dat khdng du’O’c viFot qud 60 V DC.
E.3.1.4. Dong su> co don
Trong tru’dng hop do chuong lien tuc trd’ nen lien tuc do mot loi don Id, thi ddng di$n 
qua dien tro1 5 000 Q diroc noi gioa hai day dan dau ra bat ky hoac giira mot day din 
dau ra va dat khdng dime voot qua 56,5 mA tij dinh den dinh, nhir the hien trong Hinh 
E.3.
E:3.2. Thidt bi cat va dien ap giam sat
E.3.2.1. Didu kien slp dung thidt bi vlp hoac dien ap giam sat
Mot mach tin hidu do chuong phai bao gdm mpt thiet bi ngat nhip nho quy dinh trong 
H.3.2.2, hogc cung cap mot choc nang giam sit dien ap nhir quy dinh trong E.3.2.3, 
hoac ca hai, tuy thudc vao ddng dien qua mot dien trd’ xac dinh doge noi gioa bo tao 
tin hieu do chuong va dat, nho sau:
- Neu ddng dien qua dien tro1500 Q hoac Id’n ho’n khdng vogt qua 100 mA to dinh den 
dinh, thi khdng can thiet bi ngat va dien ap giam sat;
- Neu ddng dien qua dien tro* 1 500 Q hoac Id’n hon vogt qua dinh-dinh 100 mA, thi 
phai cd mot thiet bi gay vlp. Neu thiet bi vap dap ong cac tieu chi ve chuyen di doge 
quy dinh trong Hinh H.4 vdi R > 500 Q, thi khdng can dien ap giam sat. Tuy nhieh, neu 
thiet bi vap chi dap ong cac tieu chi chuyen di vdi R £ 1 500 Q, thi dien ap giam sat 
cung phai doge cung cap;
- Neu ddng dien qua dign tro1 500 0 hoac Id’n ho’n vogt qua 100 mA to dinh den dinh, 
nhong ddng dien qua dien tro 1 500 0 hoac Id’n hon khdng vogt qua gia tri nay, thi:
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E.3.2.2. Thidt bi trirol
Mot thiet bi ngSt nhip noi tiep nhay cam vdi ddng di?n trong v3nh khuyen se ph£t 
chuong nhu’ quy djnh trong Hinh E.4.
E.3.2.3. Giam satdien ap
Dien ap chgm dat tren dau hogc vong day dan co cu’d’ng dp eye dpi it nhat la 19 V, 
nhimg khong vugl quS 60 V mpt chieu, bat ci? khi n&o khong cd dien ap do chuong 
(trang th£i khong tai)

Thigtbingit j |
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• Mpt thiet bi vap phai du’Q’c cung c£p, d£p ung cac tieu chi chuyen di dirQ-c quy dinh 
trong Hinh H.4 vdi R s 500 Q, hope
• Phai cung cap dien £p giam Scit.
CHU THlCH 1: N6i chung, cdc thi^t bj ngSt nhgy dim v6i ddng dt§n vd khdng cd ddp tuy£n tuy£n Unh, do d§c Unh 
di$n tea / ddng di$n vd h$ s6 ddp u-ng / tre thdi gian trong thi6t k6 cua chung.
CH0 THlCH 2: D6 giSm thi£u thdri gian thu- nghi$m, h$p di$n trd1 phi tuy£n thu’d'ng dinyc slf dung.

1
1
.a
U)I
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Vi du

IV

III

II

- Thiet bj ITE du’Q’c cap ngu6n ti> ben ngoaiI
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Thiet bj se la mpt phan khong the 
thieu cua toa nha day di?n

Thiet bi se du’Q’c ket noi vdi diem ma 

ngudn dien chinh di vac toa nha

Thiet bj co the cim vao ho$c du’Q’c 
ket noi vTnh viln se du’Q’c cung cap 
tu* he thong day dien cua toa nha

Thiet bj se du’Q’c k6t noi vdi nguon 
dien dec biet trong

nhumg bien phap nao da du’Q’c thQ’c 
hien de giam qua dQ

Phu luc G 
(Tham khao)

Danh muc qua dien ap (theo IEC 60364-4-44)

- Thiet bj do dien

- Thiet bi cdng nghe thong tin cho viec do 
dien tu’ xa

IFng dyng gia dinh, thiet bi cam tay, thiet 
bi dien gia dung

Ph£n Idn cac thiet bj ITE trong toa nha

Thi^t bi va diem ket noi vdi hgudn 
AC

- 0 cam, bang cau chi va chuyenn bang

- Thiet bj giam sat nguon dien

Khai niem danh muc qua dien ap du’Q’c sif dung cho thiet bj du’Q’c cap dien trcrc tiep 
tu* nguon dien xoay chieu.

Dien ap qua do Ion nhat co the gap phai o giao dien dau vao nguon cua thiet bi du’Q’c 
ket noi voi nguon looi du’Q’c goi la dien ap qua do nguon lu’d’i. Trong tai lieu nay, khe 
ho toi thieu doi voi each dien trong mach noi voi nguon dien doa tren dien ap qua dQ 
cua nguon liroi.

Theo IEC 60664-1, gia tn cua dien ap qua do nguon du’Q’c xac dinh to dien ap nguon 
va Danh muc qua dien ap, I den IV.

Do do, loai qua dien ap phai du’Q’c xac dinh cho tong thiet bi doo’c thiet ke de noi voi 
ngu6n dien (xem Bang 1.1).

Cac danh muc qua dien ap co ham y xac suat hon la y nghfa ve so suy giam vat ly 
cua dien ap qua do o ha lou trong qua trinh ISp dat.
CHO THlCH 1: Khai ni§m ve danh myc qua dien ap n£y du’QC su* dung trong muc 443 cua IEC 60364-4-44: 2007.
CHO THlCH 2: Thugt ngu* danh muc qua dien cip trong tdi lieu nay dong nghTa vdi danh muc chju xung du’Q’c su* 
dung trong muc 443 cua IEC 60364-4-44: 2007.

Thuat ngo danh muc qua dien ap khong doo’c so dung lien quan den he thong phan 
)hoi nguon DC trong tai lieu nay.

Phan
loai
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Phu luc H 
(Quy dinh)

Day qu^n each dien khong co cac lap each dien xen ke

H.1. Yeu c5u chung
Yeu cau doi v6i day quan ma each dien co the dirge sir dung de cung cap Cach dien 
chfnh, Cach di$n phy, c£ch dien kep hoac cSch dien tang cirang trong cSc bp phan 
quan khdng c6 each dien xen ke dirge quy dinh dirdi day.

Phu luc nay ap dyng cho:
- Day quan trdn dSc c6 dirong kinh tir 0,01 mm den 5,0 mm va day qu&n ben c6 tiet 
difen tirong dirong; va
- Day quan dgc hinh vuong va hinh ch& nhat dac (uon phdng) co tiet dien tip 0,03 mnf 
den 19,6 mm2.
H.2. Thir nghiem dien hinh

H.2.1. Yeu cfeu chung
Trir khi co quy dinh khac, day quan phai virgt qua cac thir nghiem dien hinh sau day, 
dirge thgc hifen d nhifet do tir 15 ° C den 35 ° C va do am tirong doi tir 45% den 75%.

H.2.2. Do ben dien
H.2.2.1. Day qufen trdn dac va day quin ben
H.2.2.1.1. Day co dird’ng kinh ruot dan danh nghTa din va bao gom 0,1 mm
Mfeu thir dirge chuan bi theo 4.3 cua IEC 60851-5: 2008. Miu vpt sau do la
Chiu thir nghiem do ben dien cua 2.2.4.9.1, giira ruot din ciia day din vfe ong try, vd-i 
dien dp thir nghiem toi thieu la:
- 3 kV RMS hofec dinh 4,2 kV doi vdi cfech dien tang cirdng; hofec Id
-1,5 kV RMS hoac dinh 2,1 kVdoi vdi Cfech dien chinh hoac Cfech dien phu.
H.2.2.1.2. Day co dwong kinh ruot din danh nghia tren 0,1 mm den 2,5 mm
Miu thir dirge chuan bi-theo-4.4.1 cua IEC 60851-5: 2008. Miu vat sau do ehiu thir 
nghiem de ben difen cua 2.2.4.9.1 vdi dien ap thir nghiem khong nhd ho-n hai Ian dien 
dp thich hgp cua 2.2.4.9.1, toi thieu la:
- RMS 6 kV hope dinh 8,4 kV doi vdi cfech dien tang cirong; hope la
- Dinh 3 kV RMS hofec 4,2 kV doi vdi Cach dien chinh hoac Cfech difen phy.
H.2.2.1.3. Day co dtpang kinh ruot din danh nghTa tren 2,5 mm
Miu thir dirge chuan bi theo 4.5.1 cua IEC 60851-5: 2008. Sau do, miu thir phai chju 
thu* nghiem do ben dien cua 2.2.4.9.1 giira ruot dan cua day din va tarn ban, vdi difen 
ap thir nghiem toi thieu la:
- 3 kV RMS hope dinh 4,2 kV doi vdi cfech dien tang cirong; hoac Ife
-1,5 kV RMS hoac dinh 2,1 kV doi vdi Cach dien chinh hofec Cfech dien phy.

H.2.2.2. Day hinh vuong hoac hinh chu’ nhat
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Cap chju 
nhi?t

Cap 180
(H)

Cap 200 
(N)

Cap 
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Cap 120 
(E)

Cap 130 
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Cap 155 
(F)

Cap 220 
(R)

Nhi?t dp Id
Nhipt dp Id phai dirpfc c

Dirdrng kinh trpc ga (mm)
4,010,2
6,0 ±0,2
8,0 ±0,2
10,0 ±0,2
Bon Ian dircmg kinh hoac dp day rupt din 
danh d|nh

215
uy tri trong khoang ± 5 ° so vdi nhipt dp quy djnh.
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TheolEC 60317-43■

Lire cang tac dung len day trong qua trinh quan tren true ga dtro’c tinh tu5 dirong kinh 
day tiro-ng dirang vai 118 MPa ± 10% (118 N / mm2 ± 10%).
Khong bat buoc phai uon theo chieu doc a canh co kich thiFac nhd han (chieu rang) 
doi vdi day hinh chCr nhat.
Doi vdi thu’ nghiem cuon day true quay cua day hinh vuong va hinh chu* nhat, hai vong 
day lien nhau khong can tiep xue vdi nhau.
H.2.4. Sdc nhiet
M^u thCr nghiem phai diroc chuan bi theo 5.1.1 (trong Thip nghiem 8) cua IEC 60851- 
3: 2009, tiep theo la thCr nghiem do ben dien cua 2.2.4.9.1 trong tai lieu nay, vdi dien 
ap thir nghiem toi thieu la:
- 3 kV RMS hoac dinh 4,2 kV doi vdi each dien tang cirang; hoac la
-1,5 kV RMS hoac dinh 2,1 kV doi vdi Cach dien chinh hoac Cach dien phu.
Dien ap thu* nghiem difoc dgt giOa day va true ga. Nhi^t do Id la nhiet do lien quan cua 
cap each nhiet trong Bang H.2. Dtpong kinh true ga va lira cang tac dung len day trong 
qua trinh quan tren tryc ga diFac quy dinh trong H.2.3. Thu1 nghiem do ben dien dirac 
tien hanh d1 nhiet do phdng sau khi lay ra khdi Id._______ _______ _______ ______

Cap 105
(A)
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Mlu thd nghiem dirge chuan bi theo 4.7.1 cua IEC 60851-5: 2008 (ruot d§n dan dirge 
bao boc bdi cac tarn chyp kim loai). Sau do, miu thir phai chiu thi> nghiem do ben 
dien cua 2.2.4.9.1, vdi dien ap thd nghiem toi thieu la:
- 3 kV RMS hoac dinh 4,2 kV doi vdi each dien tang cirdng; hoac la
-1,5 kV RMS hoac dinh 2,1 kV doi vdi Cach dien chinh hoac Cach dien phu.
H.2.3. Tinh linh boat va tinh tuan thu
Sd dyng Dieu 5.1.1 (trong Thd nghiem 8) cua IEC 60851-3: 2009, sir dung dirdng 
kinh true cua Bang H.1.
Sau do, mau thd nghiem dirge kiem tra theo 5.1.1.4 cua IEC 60851-3: 2009, tiep theo 
la thd nghiem do ben dien cua 2.2.4.9.1 trong tai lieu nay, vdi dien ap thd nghiem toi 
thieu la:
- 3 kV RMS hoac dinh 4,2 kV doi vdi each dien tang cirdng; hoac la
-1,5 kV RMS hoac dinh 2,1 kV doi vdi Cach dien chinh hoac Cach dien phu.
Jien ap thd nghiem dirge dat giira day va true g5.____________________________
Du'&ng kinh hope dp day rupt din danh djnh (mm)
Du-cri 0.35
Du’d'i 0.5
Du-dri 0.75
DirdiZS
Dudfs
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C3c l(5rp lien quan den vice phan logi vgt lieu cSch dien v& EIS theo tieu chuan IEC 60085. C3c ky hi£u 
chu' c2i dirge chi djnh dirge ghi trong ngogc dern_________________

Khong b£t huge phai uon theo chieu dgc o cgnh co kich third’c nho han (chieu rgng) 
doi vdi day hinh chO nhgt.
H.2.5. Duy tri cirang dp dien sau khi u6n
NSm mill thu- dirge chuan bi nhir trong H.2.3 va dirge thir nghigm nhir^sau. M6i mau 
thir dirge lay ra khdi true gd, dgt vdo hgp dgng v£ dinh vi sao cho c6 the bao quanh ft 
nhat 5 mm ban kim loai. C£c d£u cua rugt dan trong miu th a phai du ddi de tranh hign 
tirgng chd’p chay. B3n phai cd dirang kfnh khong qu£ 2 mm va phai bao gom cdc vien 
bi bang thep khong gi, niken hogc sit ma niken. Thuoc ban dirgcjdt nhp v£o vat chira 
cho den khi miu thir dirge bao phu bai Idp ban ft nhat 5 mm. Vet b£n phai dirge lam 
sach dinh ky blng dung moi thfch hgp.
CHU THfCH: Quy trinh thu- nghi^m tr6n dirge sao ch6p tir 4.6.1 c) cua IEC 60851-5: 1996, hi?n da dugc nit lei. 
N6 khfing c6 trong phifin b3n thu- tu (2008) cua tiSu chuSn dd.

Miu thir phai chiu thir nghigm dg ben dign cua 2.2.4.9.1, vdi dien ap thir nghigm toi 
thieu la:
- 3 kV RMS hope dinh 4,2 kV doi vdi edeh dien tSng cirdng; hope la
-1,5 kV RMS hoSc dinh 2,1 kV doi vdi C£ch dign chfnh hope C£ch dign phg.
Dirdng kfnh trgc g£ vd Ige edng tec dung len day trong qua trinh quan tren true ga nhir 
trong Bang H.1.
H.3. Kiem tra trong qua trinh san xuat
H.3.1. Yeu clu chung
Nha san xuat day din phai thir nghigm tia lira trong qua trinh san xult theo IEC 62230 
nhir quy dinh trong H.3.2 va H.3.3.
H.3.2. Kiem tra tia lira
Dien ap thir nghigm doi vdi thir nghigm tia lira dign phai phu hgp vdi thir nghigm dp 
ben dign cua 2.2.4.9.1, vdi gte tri toi thieu la:
- 3 kV RMS hope dinh 4,2 kV doi vdi clch dign teng cirdng; hope te
-1,5 kV RMS hope dinh 2,1 kV doi vdi Cach dign chfnh hope Cach dign php.
H.3.3. Thu» nghiem lay mlu
Thir nghigm lay mlu phai dirge tiln ttenh theo thd nghigm thfch hgp quy dinh trong 
H.2.2
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Phu luc I 
(Quy dinh) 

Khda lien dong an toan

1.1. Yeu cdu chung
1.1.1. Yeu ciu chung
Khoa lien dong an toan phai difgc thiet ke sao cho doi vdi mot ngirdi binh thucrng, cac 
nguon nang luong loai 2 va cap 3 se diroc thao ra trifdc khi nap, cfta, v.v. d vi tri ma 
cac bo phan do co the tiep can dirge nhir nguon nang liromg loai 1.
Khoa lien dpng an toan phai dirge thiet ke sao cho doi vdi ngirdi dirge hirdng din, 
cac nguon nang lirgng loai 3 se dirge thao ra trirdc khi nap, eda, v.v. & vi tri ma bo 
phan nay co the tiep can dirge nhir nguon nang lirgng loai 2 trd xuong.
Khda lien dong se:
- Yeu cau ngit dien trirdc do cua cac bo phan do; hoac la
-"Tg dpng bit dau ngat ket noi nguon cung cap cho cac bo phan nhir vay va giam 
xudng:
• Nguon nang lirgng logi 1 trong vong 2 s cho mot ngirdi binh thirdng, va
• Nguon nang lirgng loai 2 trong vong 2 s cho mot ngirdi dirge hiromg dan.
Neu viec giam cap nguon nang lirgng kdo dai han 2 s, thi bien phap bao ve hirdng 
din phai dirge cung cap theo , ngoai trir trirdng hgp do:
- Phan td 1a phai dirge dat tren eda, nip hoac bo phan khac bit dau hoat dong khoa 
lien dong va dirge ma hoac thao ra de tiep can; va
- Phan td 3 la tuy chon.
Cac yeu to cua bi?n phap bao ve hirdng din phai dap dng cac yeu cau nhir sau::
- Phan td 1a: IEC 60417-6057 (2011-05) cho cac bo phan chuyen dong hoac IEC 
60417-5041 (2002-10) cho cac bp phan nong
- Phan td 2: khong dirge chi dinh
- Phin td 3: khong dirge chi dinh

- Phan td 4: thdi diem ma nguon nang lirgng se giam xuong mdc can thiet
1.1.2. Phipomg phap thu> va tieu chi tuan thu
Mdc nang lirgng cua cac bo phan nguon nang lirgng loai 2 hoac cap 3 dirge theo doi.
Kiem tra sg phu hgp bang each xem xet, do lirdng va sd dung phien ban thing khong 
rai cua dau do thd nghiem theo Phu Ipc R.
I.2 Cac thanh phan cua ca che bao ve khoa lien dong an toan
Cac bo phan bao gom ca cau khoa lien dpng an toan phai dirge coi la cac bien phap 
bao ve va phai tuan theo Phu luc G hoac 1.7.1 neu co.
Kiem tra sg phu hgp theo Phu luc G hope 1.7.1 va bang each xem xet.
1.3. Vo tinh thay doi chd do van hanh
Khoa lidn dong an toan khong dirge hoat dong bang cac dau dd quy dinh trong Hinh 
R.1 hoac Hinh R.2, neu co thi ap dung de thay doi cap nang lirgng trong khu vgc,
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khong gian hogc diem truy cgp du’Q’c dieu khien thanh nguon nang lu’Q’ng loai 3 cho 
mqt ngu’di dirge hird’ng din, hoac nguon nang lu’Q’ng loai 2 ho^c nguon ndng lu’Q’ng 
loai 3 doi vdi mot ngu’di binh thu’dng.
Kiem tra sip phu hop theo Phu luc R va bdng c£ch xem x6t.
1.4. Ghi de bao ve khoa lien dong
Mpt ngu’di c6 chuyen mon cd the ghi de khda lien dpng an toan. Ghi de khoa lien dpng 
an toan:
- Se yeu cau mot no Ilpc cd chu dfch de vgn hdnh; va
- Phai tip dpng dat lai ve hogt dpng blnh thipdng khi qud trinh bao dipdng hoan tat, 
hoac ngein hoat dpng binh thipdng trip khi ngu’di c6 tay nghe cao da tien hdnh khoi 
phyc; vd
- Neu nam trong khu vgc ma mpt ngu’di binh thudnej co the tiep can hoac, neu co, mpt 
hirdng dan ngu’di, se khong the hoat dong dtpp’c bang cac phtperng tipn tham do quy 
dinh trong Phy lye R, vd phai yeu cau mpt cong cy de hoat dpng.
Kiem tra sg phu hpp theo Phy luc R vd bang edeh xem xdt.

1.5. Khong an toan
1.5.1. Yeu ciu
Trong trudng hpp cd bat ky tinh trang I6i do-n le nao trong. hp thong kh6a lien dpng an 
toan, khong gian dupe kiem sodt bdi kh6a lien dpng an toan phai:
- Hoan nguyen ve nguon nang lu’Q’ng loai 1 cho ngu’di binh thirdng hodc nguon nang 
lipgng lopi 2 cho ngu’di dirpc hirdng din; ho$c Id
- Dipgc khda trong dieu kipn hoat d$ng binh thirdng vd tuan thu cdc yeu cdu hipn hdnh 
doi vdi nguon nang lirpng loai 3.
1.5.2. Phu’O’ng phap thd va tieu chi tuan thu
Kiem tra sp phu hp,p bdng each dira ra tirng loi thanh phan dipn, co dien va co khi, 
tirng Idi mpt. Cdc dieu kipn sp co don le dirge mo ta trong A.4. Doi vdi mdi sp co, 
khong gian dirge dieu khien bdi khda lien dpng an toan phai tuan theo cdc yeu cdu ap 
dyng cho cdc dieu kipn sp co don le doi vdi nguon ndng lirpng tirong irng.
Cac bp phan va bo phan cua khda lien dpng an toan dirge sir dyng lam co cau bao 
vp khong phai chiu cac dieu kipn sp co don le neu chung tuan theo K.2 hoac 1.6 neu 
cd.
Cdc khoang gian edeh tach co dinh trong cdc mach khda lien dpng an toan (vi dy, cdc 
mpch lien ket vdi bang mach in) khdng phai chiu cac dieu kipn sp co don mo phdng 
neu cac khoang gian each tdeh tuan theo 1.7.1.
1.6. Khda lien dpng an toan hopt dpng bdng co hoc
1.6.1. Yeu cdu ve dp bdn
Cac bp phpn co khi chuyen dpng trong hp thong khda lien dpng an todn co va dien 
phai cd dp ben thich hpp.
1.6.2. Phoong phap thd va tieu chi tuan thu
Kiem tra sp phu hgp blng each xem xdt hp thong khda lien dpng an todn, do lipu cd 
san va, neu can, bdng each luan phien hp thong khda lien dpng an toan qua 10 000 
chu ky hogt dpng. Trong trirdng hgp cd bat ky loi nao trong hope sau 10 000 chu ky
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boat d6ng cua he thong khoa lien dong an toan, khong gian dirge kiem scat boi khoa 
lien dong an toan phai:
- Koan nguyen ve nguon nang lugng loai 1 cho ngiroi binh third-ng hoac nguon nang 
lirgng loai 2 cho ngirai dirge hirdng dan; hoac la
- Dirge khoa trong dieu kien hoat dong binh thirong va tuan thu cac yeu cau hien hanh 
doi vai nguon nang lirgng loai 3.
CHO THlCH: Thu" nghiem tren du'Q’c ti6n h&nh dl ki£m tra slfc chju di/ng cua c£c b$ ph$n chuyen dpng kh£c vdi 
cdc b$ ph$n trong h$ thong khda lidn d$ng an toan, Thiet bj ddng c^t vd ra ID. H? thong khoa lien dqng an todn, 
Thiet bj ddng cSt va ra le, n6u cd, phai tuan theo Phy lye G ho$c 1.7.1.

1.7. Cach ly mach khoa lien dong
1.7.1. Khoang gian each tach biet ddi vai cac khe hd> ti§p xue va cac phln ti> 
mach khoa lien dong
Khoang gian each tach biet doi voi cac khe ho1 tiep xue va cac phan tir mach khoa lien 
dong phai tuan theo cac yeu cau sau neu co the &p dung.
a) Neu Thiet bi dong dit hoac ro’ le ngat ket noi day din mach trong mach dirge noi 
voi nguon dien,
khoang gian each tach bi$t doi voi cac khe ho1 tiep xue va cac mach lien quan cua 
chung khong dirge nhd ho’n
doi voi thiet bi ngat ket noi (xem Phu luc l_).
b) Neu Thiet bi dong cat hoac ro1 le nim trong mach each ly vdi nguon dien thi khoang 
gian each tach biet doi voi cac khe ho tiep xue khong dirge nhd hon gia tri khe ho1 toi 
thieu lien quan doi vd’i Cach dien chlnh de each ly cac nguon nang lirgng loai 2. Cac 
phan tir mach khda lien dong, sir co cua
he thong khda lien dong cd the danh bai he thong khda lien dong, chang han nhir cac 
khoang gian each tach co dinh trong mach khda lien dong an toan, phai phu hgp vd’i 
cac yeu cau cua 2.2.4.2 doi vd’i Cach dien chlnh. Qua dien ap tarn thd’i khong dirge 
tlnh den de xac dinh dien ap sir dung trong Bang 10 va Bang 11 trir khi mach dien chiu 
qua dien dp tarn thd’i.
c) Neu Thiet bi dong cdt hoac ro’ le nam trong mach edeh ly vd’i nguon dien thi khoang 
gian each tach biet doi vd’i cac khe ho1 tiep xue khong dirge nhd han gia tri khe ho toi 
thieu lidn quan doi vd’i each dien tang wrong de each ly cac nguon nang lirgng loai 3. 
Cac phan tir cua mach khda lien ddng, sg co trong do cd the lam hong he thong khda 
lien dpng, chdng han nhir khoang gian each phan each co dinh trong mach khda lien 
dong an toan, phai tuan theo yeu cdu cua 2.2.4.2 doi vd’i Cach dien chlnh, ngoai tn> 
trirang hgp cd nguy co de doa tlnh mang lien quan den khong gian long vdo nhau, 
cac khoang gian each ngan each co dinh phai phu hgp vd’i yeu cau doi vd’i each dien 
tang cird’ng. Qua dien dp tarn thd’i khong dirge tlnh den de xdc dinh dign dp sir dung 
trong Bang 10 va Bang 11 trir khi mach dien chiu qua dien dp tarn thd’i.
De thay the cho a), b) va c), khoang gian each tach biet doi vd’i khe hd’ tiep xue giira 
cac tiep diem d* vi tri tdt phai chiu dirge thir nghigm do ben dien cua 2.2.4.9.1 dirge 
yeu cau doi vd’i Cach dien chlnh hoac each dien tang cird’ng, neu cd. Khe hd1 tiep xue 
phai phu hgp vd’i cac yeu cau tren trirdc va sau thu* nghiem cua 1.7.2.
He so nhan do cao cua Bang 16 khong can tlnh den.
Khoang gian each tach bigt doi vd’i khe hd* tiep xue cua Thiet bi ddng cdt hoac ro le 
phai tuan theo 1.7.3 va 1.7.4 ngoai cac yeu cau tren, trir khi Thiet bi ddng cat hoac ro 
le tirong irng phu hgp vd’i G.1 va G.2. Dieu kien thir nghiem do ben phai the hien dieu
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ki?n boat dpng binh thirang toi da ben trong thiet bi lien quan den di^njip va ddng 
dien ma c£c tiep diem lam gian dogn dieu ki§n boat dong trong thiet bi lien quan den 
dien Sp va dong dien ma ceic tiep diem ng^t.

1.7.2. Kiem tra qua tai
. Tiep diem cua Thiet bi ddng cat hogc ro- le trong he thong khda lien dpng an toan phai 

chiu thu’ nghiem qua tai bao gom 50 chu ky boat dpng vd-i toe dp tif 6 den 10 chu ky 
m6i phut, tao ra va pha vd-150% dong dien dgt trongyng dung, ngopi tn> trirong hop 
dd. khi Thi4t bi ddng clt hoac tiep diem ro le ddng dit tai dpng co, thu nghiem du’p’c 
tien hanh vd-i rdto cua dpng co o tinh trpng khda.
Sau thu nghipm, he thong khda lien dpng an to^n, bao gom ca Thiet bj ddng cat hope 
ro le, se vdn boat dpng.
1.7.3. Kiem tra do bdn
Tiep diem cua Thiet bi ddng cat hope ro le trong he thong khda lien dong an to^in phai 
chiu thu nghiem do b£n, tao ra vd ngdt 100% ddng dien dgUrong ung dung vdi toe de 
tu 6 den 10 chu ky boat dpng mdi phut Cd the su dung toe dp dep xe cao hon neu 
nhd san xuat yeu cau.
Doi vd-i Thiet bi ddng cat say dupe su dung trong he thong khda lien dpng an toan 
trong ES1 hoac ES2, thu nghiem la 100 000 chu ky hopt dpng. Doi vd’i cdc Thiet bi 
ddng cat va ro le khac trong he thong khda lien dpng an todn, thu nghiem la 10 000 
chu ky boatdpng.
Sau thu nghiem, he thong khda lien dpng an toan, bao gom ca Thiet bi ddng c£t hoSc 
ro le, se vln boat dpng.
1.7.4. Th ip nghiem do bin dien
Ngopi tru cac thiet bi ddng cit trong ES1 hope ES2, thu nghiem dp ben dien nhu quy 
dinh trong 2.2.4.9.1 dupe dp dpng gitta cdc tiep diem sau cac thu nghiem cua I.7.3. 
Neu tiep diem nim trong mach dien dupe noi vd’i nguon dien thi dien dp thu nghiem 
dupe quy dinh doi voi each dien tang cuong. Neu tiep diem nam trong mach each ly 
vd’i nguon lud’i, thi dien dp thu nghiem nhu quy djnh doi vd’i Cdch dien chinh trong 
mach noi vd’i nguon dien lud’i.
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Phu luc K
(Quy dinh) 

Ngat kit noi cac thidt bi

K.l. Yeu cdu chung
Mot thiet bi ngsit ket noi phai duac cung cap de ngat ket noi thiet bi khdi nguon cung 
cap. Neu mdt thiet bi ngat ket noi lam ng£t day din trung tinh thi thiet bi do phai nglt 
dong thoi tat ca cac day din pha.
Thiet bi nglt ket noi co the la:
- Phich elm tren day cung cap dien; hoac la
- Bo ghep noi thiet bi; hoac la
- Mot Thiet bi dong cat each ly; hoac la
- B6 ngat mach; hoac la
- Bat ky phuo’ng tien tu’O’ng diromg nao de nglt ket noi.
Doi vai thiet bi dirge thiet ke de dirge cap nguon tir nguon dien xoay chieu-Qua dien 
dp cap I, Qua dien ap cap II hoac Qua dien ap cap III hole tir nguon di$n mot chieu la 
ESS, thiet bi nglt ket noi phai co khoang gian each tiep xue it nhat la 3 mm. Doi vdi 
nguon dien xoay chieu la Cap qua dien ap IV, phai ap dung IEC 60947-1. Khi dirge 
ket hgp trong thiet bj, thiet bi ngat ket noi phai dirge ket noi cang chat che cang tot vdi 
nguln cung cap den.
Doi vdi thiet bi dirac thiet ke de diro’c cap nguon tir nguon dien mot chieu khong phai 
d ES3,
- Thiet bi ngat ket noi phai co khoang gian each tiep diem it nhat bdng mire toi thieu 
giai phdng mat bang Cdch dien chinh; va
- Cau chi cd the thao rdi cd the dirge sir dung nhir mot thiet bi nglt ket noi, mien la no 
cd the tiep can dirge chi cho mot ngirdi dirge hirdng din hoac mot ngirdi cd ky nang.
K.2. Thilt bi dirge ket ndi vinh viln
Doi vdi thiet bi dirge ket noi co dinh, thiet bi nglt ket noi phai dirge ket hgp trong thiet 
bi, trir khi thiet bi dirge kern theo hirdng din lip dat neu rd rang thiet bi nglt ket noi 
thich hgp se dirge cung cap nhir mot phan cua viec lip dat tda nha.
CHO THICK: C£c thi6t bj ngat ket noi ben ngoai se khong nhat thiet phai du’Q'c cung c&p cung vdi thiet bj.

K.3. Bo phan vin edn nang lirgng
Cac bd phan d phia nguon cung clp cua thiet bi nglt ket noi trong thiet bi vln dirge 
cung cap nang lirgng khi thiet bi nglt ket noi phai dirge dirge tit; phai dirge bao ve 
de giam nguy co1 tiep xue nglu nhien bdi nhirng ngirdi cd chuyen mon. Thay vao do, 
hirdng din se dirge cung cap trong so tay dich vu.
K.4. Thilt bi mot pha
Doi vdi thiet bi mpt pha, thiet bi nglt ket noi phai nglt dong thdi ca hai ege, ngoai trir 
thiet bi nglt ket noi mot ege cd the dirge sir dung de nglt ket noi day pha khi cd the 
dga vao viec xac dinh trung tinh trong nguon lirdi. Neu chi cd mqt thiet bi nglt ket noi 
mot ege trong thiet bj, thi phai dira ra hirdng din ve viec cung cap them mot thiet bi 
nglt ket noi hai ege trong he thong lip dat cua tda nha khi thiet bj dirge sir dung d 
nhirng noi khong the xac dinh dirge trung tinh trong nguon dien lirdi.
Vf DU Cac trirdng hgp yeu cau thiet bi nglt ket noi hai ege la:
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- Tren thiet bi dirQ’c cung cap ttr he thong dien CNTT;

- Tren thiet bi c6 the dung de clim md diFQ’c cap nguon qua bo noi cua thiet bi co the 
dao nguvc hogc phich cSm cd the dao ngipoc (tru1 khi chinh bp gh6p ho$c phich cam 
cua thiet bi dirac su* dung lam thiet bi ngat ket noi;
- Tren thiet bi diFOC cung c&p tu* 6 c^m c6 cifc tinh khong x£c dinh.
K.5. Thiit bi ba pha
Doi v6i thiet bi ba pha, thiet bj ng£t ket noi phai ngat dong thd-i tat ca cac day din pha 
cua nguon cung cap. Doi vdi thiet bi yeu cau ket noi trung tinh^vd’i^ he thong nguon 
CNTT, thiet bi ngat ket noi phai la thiet bi bon ci/c vS phai ngat ket noi tat ca cac pha 
day din va day din trung tinh. Neu thiet bj bon eye nay khong duyc cung cap trong 
thiet bi, thi hiro’ng din lip dat phai neu rd si/ can thiet phai cung cap thiet bj nhu mot 
phan cua viec lip dit tda nhi.
K.6. Thidt bi dong cit lam thiet bi ngit ket ndi
Trong trirong hQ-p thiet bi ngit ket noi la mpt Thiet bi dong cit du-p-c lip trong thiet bi, 
vi tri bat va tit phai dux/c dinh dau phu hap vdi F.3.5.2.
K.7. Phich cim lam thiet bi ngit ket ndi
Trong trifdng hep phich cim tren day nguon dup-c sa dpng lam thiet bi ngit ket noi. 
haang dan lip dat phai neu ro ring doi vo’i thiet bi co the cim dux/c, o cim phai de 
dang tiep cin. Dii vdi thiet bi co the cim dirac danh cho ngadi binh thudng lap dat, 
hadng din lip dpt phai dux/c cung cap cho ngirdi binh thaang.

K.8. Nhiiu ngudn dien
Khi mpt thiet bi nhgn dipn tip nhieu nguon (vi du, dien ip / tan si khdc nhau hope Ji 
nguon dir phong), thi phai co mpt bien phap bao vp hiring dan noi bat phu hep gap 
mdi thiet bi ngit ket noi de cung cip diy du htrdng din rut toan bp nguon dien khdi 
thiet bi.
C6 the sir dyng mpt bipn phip bao v? theo hirang din cho nhieu han mpt thiet bi ngit 
ket noi, mien la nd co the nhin thiy rd rang tir cic diem ngit ket noi.

Cac yiu to cua bien phip bao vp hirdng din phai nhir sau:
- Phan tir 1a:, I EC 6041-7-6042 (2010-11); v£- IEC 60417-6172 (2012-09)
- Yeu to 2: “Thin trpng" hoic tir ho$c vSn ban tirang dtrang va “Nguy ca va cham” 
hoic van ban tirang dirang
- Phin tir 3: tuy chpn
- Phan tir 4: "Ngit ket noi tat ca cdc nguon dipn” hope van ban tirang dirang
Thiet bi ket hep vdi UPS ben trong phai cd cdc dieu de tit UPS mpt edeh dang tin ciy 
va ngit ket noi diu ra cua nd trirdc khi bao dirang thiet bi. Hirdng din ngit ket noi 
UPS phai direc cung cip. Ngudn ndng lux/ng ben trong cua UPS phai direc dinh dau 
thich hep va direc bao vp khdi sa tiep xue ngiu nhien bdi mpt ngirdi cd chuyen mon.

K.9. Tieu chi tuan thu
Kiem tra se phu hep bing edeh xem xdt
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Niken trfin th6p0,15 0,2 0,25 0,30

Bgc0,05 0,1 0,150

0,05 0,10

Carbon0 0,05

V3ng, Platin0

185

Rhodium tr6n bgc/ ddng, hpp 
kirn vang bac

An mon do tac dung dien hoa giCra cac kim loai khac nhau tiep xuc vdi nhau dirac giam thieu neu the dien hoa tong hop nhd han 
khoang 0,6 V. Trong b^ng liet ke cac the dien hoa tong hgp cho mot so cap kim loai thaang dung; nen tranh cac ket hgp phia tren 
dinang phan each.
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3

*

/EQ

« m m at

Dieu kien: Can xem xet gom cac ranh co cac cgnh song song hoac hep dan vao co do 
sau va chieu rang khdng qua X mm.
Qui tac: Chieu dai duang rd va khe hd1 khdng khi dirge do trgc tiep qua ranh.

Hinh M.1 - Ranh hep

0,25

1,00

1,50

Trong cac hinh sau, khe ha khdng khi va chieu dai dird’ng rd dirge the hign nhir sau: 
Khe hd khdng khi

Chieu dai dird’ng rd

Phu luc M
(Quy dinh)

Phep do khe ho1 khdng khi va chieu dai du’d’ng rd

Trong cac hinh dirdi day, gia tri X dirge cho trong Bang M.1. Trong triromg hgp^chieu 
dai dird’ng rd nhd hon X thi do sau cua khe hoac ranh dirge bd qua khi do chieu dai 
dird’ng rd.
Neu khe ho khdng khi nhd nhat yeu cau Ion horn 3 mm, gia tri bang M.1 dirge ap dung. 
Neu khe hd khdng khi nhd han 3 mm thi gia tri X la gia tri nhd han cua:

- gia tri lien quan trong Bang M.1 hoac
-1/3 khe hd1 khdng khi nhd nh£t yeu cau. i

Bang M.1 - Gia trj cua X

Do nhiim ban

(xem 5.4.1.5)

1
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Hinh M.2 - Ranh rong

jvmm 
4— '>

UEC

d D

>'A* nhiiri

187

i

1EC

Hinh M.4 - Bo phan din chen vao giu>a, khdng noi.

■ ■ ■ ■ ■ 1

<-------------- ►
>Xmm

Dieu kien: Tuyen can xem x6t gom cac ranh co canh song song co do sau bat ky va 
c6 chieu rpng Idn hon ho£c bang X mm.
Qui tic: Khe hd* khong khi la khoang gian cich theo dipong thing. Chieu dai duong 
rd theo dipong vien cua ranh.

Dieu ki^n: Tuyen can xem xdt gom cdc ranh dgng chu* V cd gdc ben trong nhd ho’n 
80° va chieu rong Idn hon X mm.
Qui tic: Khe ho* khdng khi la khoang gian each theo dird’ng thing. Chieu dai du’ang 
rd theo dirang vien cua ranh nhirng d£y ranh du’Q’c "noi tit" bing tuyen X mm.

Hinh M.3 - Ranh chu»V
Bq phgn dan khdng dirge noi



IGC-

Hinh M.S - Gan

<^mm<£mm ** <

nr~M

/EC

188

Dieu kien: Tuyen can xem xet gom ch6 noi khong dugc gan kin co cac ranh co do rong 
nhd ho’n X mm a mdi phia.
Qui tac: Khe ho1 khong khi va chieu dai dirang rd la khoang gian each theo dircrng 
thang nhir chi ra tren hinh.

Hinh M.S - Chd ndi khong g£n kin co ranh hep

QCVN 132:2022/BTTTT

Dieu kien: Chieu dai each dien cd bo ph3n dan chen giira, khong noi.
Qui tac: Khe hd khong khi la chieu dai d + D, chieu dai du’dng rd cung la d + C. Trong | 

tru’d’ng hap gia tri cua d hoac D nhd han X thi cac gia tri nay dirac xem la b^ng "0”.

Dieu kien: Tuyen can xem xet gom cac gan.

Qui tac: Khe hd khong khi la dadng th^ng ngan nhat qua dinh gan. Chieu dai dirang 
rd theo dadng vien cua gan.
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Dieu kien: Tuyen can xem xet gom ch6 noi khong du’Q’c gan kin co cac ranh cd do rong 
Ion hon hoac bling X mm d mdi phia.
Qui tac: Khe hd khong khi la khoang gian each theo dirong thing. Chieu dSi dirang 
rd theo duong vien cua cac ranh.

Hinh M.7 - Chd noi khong gan kin co ranh rpng

1 
■ 1 
:■!

•X'/ 
■ hi ■

Dieu kien: Tuyen can xem x6t gom chd noi khong diroc gin kin co ranh ve mpt phia 
co ranh chieu rpng nho horn X mm va phia edn lai cd ranh chieu rpng Idn horn hoac 
blng X mm.
Qui tic: Khe ho khong khi va chieu dai dirong rd nhir chi ra tren Hinh M.S.

Hinh M.S - Chd ndi khong gin kin co ranh rong va h$p

.<A'rnrh
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Uc

Khe ho1 giira mu vit va vach cua hoc qua hep nen khong can tfnh den.
Khi khe ha giaa dau vit va thanh cua hoc nhd horn X mm, phep do chieu dai duang rd 
dirac thyc hien tu* vit den tLrdng tai noi cd khoang gian each bang X mm.

Hinh M.S - Hdc hep
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r<— >A*niriy

/EC

X

Khoanghd

♦/X

Tamkmloai

Hinh Wl.11 - Phu xung quanh thidt bi

191>

Khoang each 
dirongfD

Lopphu the© 
G.133

Khoang trfing 
the© G.133 va 
WngG.13

Khe ha giaa mu vit va vach cua hoc qua h$p nen khong can tinh den.

Hinh WI.10 - Hoc rong
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Mach dfing

r1 5

he thting day dien in

ih:

Hinh M.12- Phu tren he thdng day in

BenngoaiBentrong

Lop vd

Diudo

/ Tifepdiem

Tigp diU

192

Khoinghd'
Khoang each duong to

DiSffi khdng tiep 
xue diudo

Hinh M.13 - Vi du v£ cac phep do trong vd hoc bang vat lieu each dien

a

<--------------k

Khoang each thee 
G.133 vaBangG.13

Loi kxm loai hep 
sue

* w

Thanh phan dan 
trong ES2 va £53

1——

4

■‘L>- 

r.
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/EC

Hinh M.14 - Cac moi ndi bang xi mang trong-bangjnach in nhfeu lop

Vd bgc

Vat chit each

Diemndt

Kitnfiil ,K£tn6i2

iFf:

Hinh M.15 - Thidt bi chiia day hop chat each di?n

193

Khoang each den 
lap each dien

- Xem2J.4JJ

/L___
?r=--' Lep each dien

Lop each di in

Thanh phan 
dan 1

-r,, ,* . - Thanh phan
dan 2
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VitalVi tri 1

/EC

Hinh M.16 - Lap each co phan vung

194

&

Xem2J.4A5
X

Lop dfnh 
cdchdien\

■Bobbin x>5

/
I
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Phu luc N 
(Quy dinh) 

Cac bien phap bao ve chdng lai cac v£t dan dien

N.1. Thong tin chung
Phy lye nay quy dinh c&c bi$n ph&p bao v$ de giam kha nang xay ra hoa hoan, di?n 
gigt Vci phan ung hoa hpc bat Ipi do sy xSm nhap cua c3c vat the qua cSc Id tren cung 
hope ben canh cua thiet bi, hoac do sy co trdn ch^t long ben trong, hope do hong lop 
phu kim loai va chat ket dinh dam bao din dien cic bp phdn bdn trong thiet bi.
Bipn phdp bao vp co ban chong Ipi sy xam nhap cua vpt the Ip Id mpi ngu-oi khdng 
du’p’c cho vpt the la vao thiet bi. Cdc bien phdp bao ve quy dinh trong phu lyc nay la 
cac bien phap bao vp bo sung.
Phy luc ndy khdng ap dung cho cdc Io ho la bp phpn cua cdc dau noi.
Doi vdi thiet bi dooc so dung theo nhieu hudng, theo hyd’ng din cua nhd san xuat, 
cdc bipn phap bao ve phai cd hipu qua doi vdi tong hodng nho vay.
Doi vdi thiet bi cd the van chuyen, cac bi§n phap bao vp phai cd hipu lyc doi vdi tat ca 
cdc hodng.
CHO THICK: C3c vi du cua Hinh N.1, Hinh N.2 vd Hinh N.3 khdng nh£m myc dich su> dung nhu c$c b3n ve ky 
thu§t m£ chi (JiRyc trinh b£y d6 minh h<?a myc dich cua cSc ydu c£u ndy.

N.2. Bien phap bao ve chdng lai sy xam nhap hope hau qua cua sy xam nhap 
cua mot vat the la
N.2.1. Thong tin chung
Thiet bi phai phu hp’p vdi ddc yeu cau cua N.2.2 ho$c cdc yeu cau cua N.2.3.
N.2.2. Cac bien phap bao vp chdng Ipi sy xam nhap cua vpt the la
Cdc Id d tren cung va cac mat cua vd bpc cd the tiep epn doge phai doyc bo tri ho$c 
cd ket cau de giam kha nang vat the la Ipt v£o cac Id ndy.
Cdc Io mo cua thiet bi phai tuan theo cdc yeu c£u quy dinh dodi day khi eda, tarn va 
n^p, v.v., doyc dong hoac tpi vj tri. Cdc yeu cau nay khdng ap dung cho cdc Id mo 
phia sau eda ra vao, tarn panel, nap d§y, v.v., ngay ca.khi ngodi binh thodng cd the 
mo hope thdo chung ra.
Bat ky ket cau nao sau day deu doyc xem xet tudn thu:
- Cdc khe ho khdng voyt qua 5 mm d bat ky kich thodc nao;
- Cdc khe ho cd chieu rpng khdng voot qua 1 mm bat ke chieu dai;

- Cdc khe hd dap dng cdc yeu cau cua IP3X;
- Cac khe hd tren cung theo dd loi vdo theo chieu dpc bi ngSn chpn (xem Hinh N.1 

de biet cdc vi dy);
- Cdc khe hd ben doyc cung cap vdi cdc tarn ch^n cd hinh dpng de lam lech hodng 

ra ben ngoai cua mpt vpt the ben ngodi roi theo phoong thang dong (xem Hinh N.2 
de lam vi dy);

- Cdc khe hd ben khdng cd eda chdn trong dd dd ddy cua vd bpc tai khe hd khdng 
nho hon kich thodc thing dong cua khe hd.

Kiem tra sy phu hp’p blng edeh xem xdt hope do lodng.

195
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Cac hmh chiGu ben ngoai Cac h«nh chien bea trong
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/
/

/
/

l£C

Hinh N.1 - Vi du vd mat c£t ngang cua thiet kd cac Id tren cung ngan khe 
hd’ thing dirng

IEC

Hinh N.2 - Vi du vd mat cat ngang cua thidt ke tarn chin md’ ben canh
ngan khe hd1 thing du>ng

N.2.3. Bien phap bao ve chdng lai slp xam nhap cua mot vat the la
N.2.3.1. Yeu ciu bien phap bao ve
Sir xam nhap cua mot vgt the la se khdng danh bai mot bien phap bao ve bo sung cho 
thiet bi hoac mptbien phdp bao ve tang cuong cho thiet bi, Hon ntta, doi tirong se 
khdng tao PIS.
Cac bi$n phap bao ve chong lai hau qua cua sij xam nhap cua cac vat the la bao gdm:

- Rao can ben trong ngan can vat the la xam nhap loai bo bien phap bao ve thiet bi 
hoac tao PIS;

- Trong khoi lirong dy* kien nhir diroc md ta trong Hinh N.3 co:
• Khdng cd bd phan din dien tran cua mot bien phap bao ve, hoac

• Khdng PIS, hoac
• Khdng cd bp phan din dien tran cua mach ESS hoac PSS, hoac
• Chi cac bo phan din dien diro’c phu bang lop bao ve hoac cac Id’p phu tu’O’ng tip 

khac;
CHO THICK 1: CSc bp phgn din dipn du-pc bao phu b£ng Id’p phu bao vp hole clc lap phu taang tv khac khfing 
dapc coi la b$ ph|n dan di|n tran. Lap phu bao vp la vgt li|u dipn moi trln bang mpch in vl clc thanh ph£n de 
bao v$ chung khoi dp am, byi, In mbn va cac tac dpng moi truang khac.

/

/
I ■

/
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- Trang hinh chi£u nhu* du’Q’c mo ta trong Hinh N.3, c£c bo phgn din dien tran cr ESS 
hogc PS3 phai tuan theo c£c thLF nghi$m cua N.2.3.2.

C£c cau true khde phai tuan theo thC? nghi^m cua N.2.3.2.

E
E

E
E

©
^7

V
. Ey

i l'

Chi d5n:

A l6 mo c6ng vd

B htnh chieu thing dirng cua cic cgnh b£n ngoSi cua 15 m£r

C cic du’dng nghifing chiiu m$t g6c 5° tCr c£c cenh cua l5 md den c&c diim nim c£ch B m$t khoing E

D-du’d’ng thing dinyc chiiu thing-xuing trong cung m$t mil phing vdi.tu’drng b£n bao vSy

E hinh chiiu cua cgnh ngoSi cua IS (B) vd dirfrng nghidng (C) (khdng du’erc Idn han L)

L kfch thu’dc t6i da cua vi$c mfr bao vdy

V hinh chiiu (giu’ Igi) cho cac bi£n phdp bao v$ bd sung ho$c cdc bipn phdp bio vd t3ng cirPng

Hinh N.3 - The ttch ben trong cho phep vat the tip ngoai vao
Doi voi thiet bi c6 the van chuyen, neu thiet ke khong ngan can sy* xam nhgp cua vat 
the thi v^t the do du’Q’c coi la di chuyen den bat ky vi tri nao ben trong thiet bi. Khoi 
luvng du1 tru ES3 va PS3 trong Hinh N.3 khong ap dyng cho thiet bi c6 the vgn chuyen. 
Doi vb’i thiet bi co the van chuyen cd cetc bo phgn blng nhya du’Q’c trang kirn loai v3 
nhCPng thif tirong ti/, neu thiet ke khong ngan du’Q’c sy1 xam nhgp cua vgt Iq thi khoang 
gian Ccich giC?a cac bp phgn du’Q’c kim loai hda va tat ca cSc bp phan din dien tran cua 
ES3 hope PS3 phai it nhat la 13 mm. Ngo3i ra, Ccic bp phgn difpc ma kim loai va cSc 
bp phln din dipn tran phai du’Q’c thu* nghipm bing c£ch noi tit.
CHU THlCH 2: Vi du v6 cdc rdo can duve m? kim lo^i ho$c vd boc bfing kim lopi bao gdm nh&ng vdt lidu Idm bdng 
vdt lidu composite d£n dido ho$c v$t lidu du’Q’c ma didn, ling chfin khfing, I6t gidy bpc hope san bdng san kim lopi.

A
- .....7^7

E E
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Kiem tra sir phu hop bSng each xem x6t, do lirong va khi can thiet bSng thir nghiem 
cua N.2.3.2.
N.2.3.2. Ket qua cua bai kiem tra ddu vao
Phai co gang lam ng^n mach tat ca cac bo phan d§n dien tran cua ES3 hoac PS3 
trong the tich V, Hinh N.3, doc theo mot dirong th^ng trirc tiep toi tat ca cac bo phan 
d§n dien tran khac va den tat ca cac bo phan duoc kirn loai h6a Jrong ban kinh 13 mm. 
Viec co g£ng rut ng^n dirge thirc hign bSng mot vat kim loai thSng, dirong kinh 1 mm 
va co chieu dai bat ky den 13 mm, tac dung ma khong cd Igc dang ke.
Doi voi thiet bi co the van chuyen, viec co g£ng th if ngan mach phai o tat ca nhirng 
noi ma vat the la.
Trong va sau cac thir nghiem, tat ca cac bien phap bao ve bo sung va cac bien phap 
bao ve tang cirdng phai co hieu lire va khong bo phan nao tro thanh PIS.
N.3. Bien phap bao ve chdng tran chit long ben trong
N.3.1. Thong tin chung
Cac yeu cau quy dinh diroi day ap dung cho thiet bi co chat Idng ben trong ma chat 
long do co the danh bai bat ky bien phap bao ve thiet bi nao.
Cac yeu cau diroi day khong ap dung cho:
- Chat long khong dan dien, khong chay, khong doc, khong an mdn va khong dirng 

trong binh chira co dieu ap;

- Tu hoa;
- Chat long co dp nhot tir 1 Pa s tro len; va
- Pin (xem Phu lye M).
CHU THlCH: Bq nhert 1 Pa s xip xi tu-o-ng du’ong v6-i dau d^ng co 60 trpng lu-Q-ng.

N.3.2. Xac dinh hau qua tran
Neu thiet bj khong phai la thiet bi van chuyen, thiet bi phai diro’c cap dien va chat long 
phai diroc phep rd ri tir cac dau noi doong ong va cac moi noi tirong tir trong he thong 
chat long.
Neu thiet bi la thiet bi cd the van chuyen, thi sau khi rd rT, thiet bi phai diroc di chuyen 

. den tat ca cac vi tri cd the va sau do dong dien.

N.3.3. Bien phap bao ve chdng tran
Neu sir co tran cd the dan den mot tinh trang loi don le khong dope dd cap trong A.4, 
thi:
- Binh dong vai trd la bien phap bao ve co ban khong dope de tran trong dieu kien 

hoat dong binh thod’ng va bien phap bao ve bo sung (vi du, mot rao chan hoac chao 
nhd gipt hoac tau ngan chan bo sung, v.v.) se han che hieu qua so Ian tran cua so 
co tran; hoac la

- Chat Idng phai dope choa trong mpt binh cd thiet bi bao ve tang cod’ng; hoac la
- Bien phap bao ve binh chira phai bao gom mpt bien phap to ve kep hoac mpt bien 

phap to vp tang cod’ng.
Neu chat long ddn dien, dl chay, dpc hai hoac cd tinh an mdn, thi:
- Chat long phai dope chira trong mpt bien phap bao ve kep hoac mpt bien phap bao 

ve tang cod’ng; hoac la
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- Sau si/ co tr£n:
• NhOng ngirai binh thu’dng ho<ic nh&ng ngiroi du’Q’c hu’dng din se khong the tiep 

can mpt chat long dpc hgi, va
• Chat long dan dien khong du’Q’c vuol qua Cach dipn chinh, Cach dipn phu hoac 

Ccich dien Ung cirang,
• Chat long an mdn khong dupe tiep xue vdi bat ky dau noi nao cua dong dien trong 

day din bao ve.
Binh chua dap ung clc yeu cau thu nghiem lien quan cua D.15 dupe coi la co bien 
phap bao ve Ung cuong.
CHU THICK: Cdc ch£t I6ng sau thirtrng dtrQC coi Id khfing chdy:
- D&u ho$c ch£t Idng tuang du-ong dung b6i Iron ho$c trong h$ thdng thuy l^c cd di6m chdp chdy tu1149 °

C tr& l&n; ho$c Id
• Cdc ch£t long cd th6 thay th6 nhif mi/c in c6 di£m chdp chdy tu* 60 ° C tro l&n.

N.3.4. Tieu chuan tuan thu
Kiem tra su phu hpp blng c£ch xem x6t hole d& lieu san c6, va neu can, bing c£c 
thu nghiem lien quan.
Trong va sau c£c thu nghiem, tat ca cac bien phap bao ve bo sung va clc bien phap 
bao ve Ung cudrig phai co hieu Ipc va khong bo phgn nao tro thanh PIS.
N.4. Lap phu kirn loai hoa va chat ket dinh bao ve cac bo phan

N.4.1. Thong tin chung
Lop phu kirn loai hoa va chat ket dinh phai c6 cdc dac tinh lien ket thich hpp trong suot 
thd*i gian su dyng cua thiet bi.
Sp phu hpp dupe kiem tra bang cSch xem xdt va d£nh gii du li$u dupe cung clp bdi 
nha san xuat hope bing clc thu nghiem trong N.4.2.
Doi vdi c^c I6p phu kirn logi h6a, khe ho va khoang gian cSch rd rT doi vdi muc d$ 
nhiem ban 3 phai dupe duy tri thay cho cdc thu nghiem cua N.4.2.

N.4.2. Cac thu* nghiem
Mpt miu thiet bi-hoic mpt phan lip Up phy cua thiet bj cd chua cdc bo phan cd Id-p 
phu kim lopi hoa va c&c bp phin dupe ket-noi bingxhat ket dinh dupc -danh gid vdi 
mlu dupe dpt vdi bp phgn dupe giu chgt bing chat ket dinh d mpt dudi.
EUt dieu kipn mlu trong tu say d nhipt dp Tc trong thdi gian quy dinh (tarn tuan, ba 
tuan hoac mpt tuan) nhu sau:

Tc = Tr + (Ta + 10-Ts)
Trong trudng hpp gia tri TA + 10 - TS la so am, gid tri nay se dupe thay the bing so 
khong.
Trong do:
Tc la nhipt dp dieu hda;
Tr Id gid tri nhipt dp dieu hda danh dinh Id (82 ±2)^° C trong tdm tuan; (90 ±2) ° C 
trong ba tuan; hoac (100 ± 2) ° C (trong mpt tuan) neu cd;
Ta la nhipt dp cua lop phu hope bp phgn trong dieu kipn lam vipc binh thudng (xem 
A.2.6.1);
Ts =82.
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Ta + 10-Ts 
70+ 10 —82 = -2 
70 + 10-82 =-2 
70 + 10-82 =-2 
75 + 10-82 =+3 
75 + 10-82 =+3 
75 + 10-82 =+3

Tc - Tr + Ta +10 - Ts
82 + 0 = 82
90 + 0 = 90
100 + 0 = 100
82 + 3 = 85
90 + 3 = 93
100 + 3 = 103

Tr
82 (8 tuan)
90 (3 tuan)
100 (1 tuan)
82 (8 tuan) 
90 (3 tuan) 
100 (1 tuan)
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CHU THlCH 1: Vi dy d6i v6i dieu hda tam tuan, neu nhiQt do thy-c t6 Id 70 °C, thi Ta + 10 - Ts = 70 + 10 - 82 = -2, 
thi -2 nay du’Q’c bo qua. Nhi$t dp dieu hda toi thieu van Id 82 °C. Ngodi ra, doi vdi dieu hda ba tuan, neu nhi$t dp 
thi/c t6 Id 70 °C, thi Ta + 10 - Ts = 70 + 10 - 82 = -2, thi -2 ndy du-pc bo qua. Nhipt d$ di6u hda t6i thieu vin Id 90 0 
C. Ngodi ra, d6i v6i dieu hda mdt tuAn, neu nhi$t d$ thpc te Id 70 °C, thi Ta + 10 - Ts = 70 + 10 -82 - -2, thi -2 ndy 
dupe bo qua. Nhipt dp dieu hda t6i thi6u van 100 °C

CHU THlCH 2: Vi dy doi vdi dieu hda tdm tuan, n£u nhipt d$ thpc te la 75 ° C, thi Ta + 10 - Ts = 75 + 10 - 82 = + 
3, nhipt dp dieu hda toi thiSu trd thdnh 82 + 3 = 85 °C. Ngodi ra, d6i vd'i dieu hda ba tuan, neu nhipt dp thpc te la 
75 ’C thi Ta + 10 - Ts = 75 + 10 - 82 = +3, thi nhipt dp dieu hda toi thieu vdn la 90 + 3 = 93 0 C. Ngodi ra, d6i vd'i 
dieu hda mpt tuan, neu nhi§t dd thpc t6 Id 75 ° C thi Ta + 10 - Ts = 75 + 10 - 82 = + 3, thi nhipt dp dieu hda toi thieu 
vdn la 100 + 3 = 103 °C.

CHU THICK 3: Bang dirdi day cung cap tdm tat cdc ket qua trong CHU THlCH 1 va CHU THlCH 2:__________
Ts 
82 
82 
82 
82 
82 
82

___ Ta
___ 70 
___ 70

70
75
75

___ 75

„Sau khi hoan thanh dieu hda nhiet do, m§u phai tuan theo cac dieu kien sau:
- Lay miu ra khdi tu say va de a nhiet do thuan tien tir 20 °C den 30 °C trong thd’i ! 

gian toi thieu la 1 h;
- Dat miu vao tu dong lanh o -40 °C ± 2 °C trong thd’i gian toi thieu la 4 h;
- Lay mlu ra va de miu den nhiet do thuan tien trong khoang ti> 20 °C den 30 °C 

trong thd’i gian toi thieu 8 h;
- Dat m§u vao tu o’ do am tuong doi 91% den 95% trong 72 h o’ nhiet do thuan tien 

bat ky trong khoang tur 20 °C den 30 °C;
- Lay mlu ra va de d nhiet do thuan tien tCr 20 °C den 30 °C trong toi thieu 1 h;
- Dat m§u vao tu say a nhiet do du’Q’c sd dung de dieu hda nhiet do (Tc) trong thd’i 

gian toi thieu la 4 h; va
- Lay mau ra va de mlu dat den nhiet do thuan tien trong khoang 20 °C; va 30 °C 

trong toi thieu 8 h.
Miu sau do ngay lap tdc du’Q’c kiem tra theo cac thir nghiem cua Phu luc Q theo ;
2.1.4.3.
Vd’i sif nhat tri cua nha san xuat, khoang thd’i gian tren cd the du’Q’c keo dai them.

Sau cac thu’ nghiem tren:
- Mot lop phu kirn loai hda hogc mot phan du’Q’c bao vq b£ing chat ket dlnh khdng 

du’Q’c ro’i ra hoac bong ra mot phan;
- Lap phu kim loai hda phai chiu thu1 nghiem do ben mai mdn cua E.13.6.2. Sau thu5 

nghiem do ben mai mdn, Id’p phu khdng du’Q’c long leo va khdng cd hat nao bi long 
ra khdi Id’p phu; va

Cac bd phan cua phan vd dong vai trd la bien phap bao ve phai tuan theo tat ca cac 
yeu cau hien hanh doi vd’i phan vd.
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e)

s 100

VAC
Uoc^ao

Cong su£t bi6u kidncd 
VA

5 100

Phu luc O 

(Quy dinh) 

M?ch danh cho k§t noi vd’i he thdng day di?n trong toa nha 

0.1. Ngudn dien giai han 
0.1.1. Yeu cliu

Mot nguon dien gidi hgn phai tuan theo mpt trong nhiPng dieu sau:

a)

b)

Dau ra da bj gidi hgn theo Bang 0.1; hoac la
Tro- kh£ng tuyen tinh hoac phi tuyen tinh gidi han dau ra phu hop vdi Bang 0.1. 
Neu mpt thiet bi PTC diro’c su* dung, nd se:
1) Virol qua cdc thd nghiem quy dinh trong cdc Dieu 15, 17, J.15 J.17 cua

IEC 60730-1: 2013; ho^c la
2) Ddp dng cdc yeu cau cua IEC 60730-1: 2013 doi vdi thiet bj cung cap hanh 

dong Kieu 2. AL;
Mgng dieu chinh gidi han dau ra phu hop vdi Bang 0.1, ca khi cd yd-khdng cd loi 
dan mo phdng (xem A.4), trong mang dieu chinh (hd mach ho^c ng^n mgch); hogc 
la
Thiet bi bao ve qua ddng dirge sir dung vd dau ra bi gidi han phu hop vdi Bang 
0.2; hoac la

Bq gidi hgn ddng IC tuan theo D.9.

Khi sd dung thiet bi bao v$ qud ddng, thiet bi dd phai la cau chi hodc thiet bi dien ca 
khdng dieu chinh, khdng tg dpng khdi dpng lei.

0.1.2. Phirang phap th ip nghiQm va tuan thu tieu chuan
Sir phu hop dirge kiem tra bing each xem xdt va do lirdng va dgc biet bing edeh kiem 
tra dir lieu cua nha san xuat doi vdi pin. Pin phai dirge sgc day khi tien hanh cdc phdp 
do Uoc va Isc theo Bang 0.1 vd Bang 0.2. Cong suit Idn nhat phai dirge xem xdt.

Tai khdng dien dung dirge tham chieu trong chu thich cuoi trang bvd c cua Bang OJ 
vd Bang 0.2 dirge dieu chinh de Ian lirgt tao ra ddng dien circ dai vd truyen edng suit 
ege dai. Cdc dieu kien sg co dan le dirge dp dung trong mang.dieu chinh theo 0:1 ;1, 
muc cj trong dieu ki$n ddng dien vd edng suit Idn nhit nay.

Bang 0.1 - Giai han ddi vd’i cac ngudn dien da gid’i h?n

Di^n ap ddu raa
. VDC

Uoc *30

30<UOc5 60
a Uoc: Bien dp dau ra dirge do theo A.2.3 khi ngit kit noi tat ca cdc mach tai. Dien dp danh 
cho AC ve co ban Id hinh sin vd DC khdng cd ggn sdng. Doi vdi AC vd DC khdng hinh sin 
c6 ggn sdng Idn hon 10% gid trj dinh, diin dp dinh khdng dirge virgt qud 42,4 V.
b Isc: Ddng diin dau ra Idn nhit vdi bit ky tai khdng diin dung ndo, ki ca ngin m?ch.
c S (VA): Diu ra Idn nhit VA vdi bat ky tai khdng diin dung ndo.
d Phdp do lsc vd S dirge thgc hiin 5 gidy sau khi dung tai neu bao vi bdng mgeh diin td vd 
60 gidy trong tnrdng hgp thiet bj PTC hogc trong cac trirdng hgp khde.
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Ddng diin ddu ra bd
A

S 8,0

£ 150/Uoc
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20 < Uoc* 30 20 < Uoc £ 30

30<Uoc^60

X
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VAC 
^20

VDC 
5 20

VA 
5 250

Cong suat bieu 
kidncd

A
5 1 000/Uoc

Danh gia hien 
tai cua thi§t bi 

bao ve qua 
ddnge

A ~
5 5,0

5 100/Uoc

5 100/ Uoc

Bang O.2 - Giai han ddi vai cac nguon dien khong bi gi6>i han 
(yeu cAu thiet bi bao ve qua dong) 

Dong dien 
diu rabd

a Uoc: ap dau ra du’Q’c do theo A.2.3 khi ngat ket noi tat ca cac mgch tai. Di$n ap
danh cho AC co ban la hinh sin va DC khong co gi^n song. Ddi vdi AC va DC khong 
hinh sin co gpo song 16-n hon 10% gia tri dinh, di?n ap dinh khong du’Q’c vopl qua 42,4 
V
b lsc: Dong di^n dlu ra Ion nhat vdi bat ky tai'khong dien dung nao, ke ca ngdn mgch, 
do du’Q’c 60 s sau khi dung tai.
c S(VA): Dau ra Ion nhat VA vdi bat ky tai khong dien dung nao du’Q’c do trong 60 giay 
sau khi dung tai.
d Tro khang gidi hgn dong dien gid nguyen trong mgch cua thidt bj trong qua trinh do, 
thiet bi bao ve qua dong dooc bo qua. .
Ly do thoc hien cac phdp do vdi cac thiet bi bao ve qua ddng bj bo qua la de xac dinh 
lu’Q’ng nang lu’Q’ng cd the gay ra hien tu’Q’ng qud nhiet cd the xay ra trong thdi gian hogt 
dqng cua cac thiet bi bao ve qua ddng.
e Hieu sudt hien tgi cua thiet bj bao ve qua ddng di/a tren cdu chi va cdu dao ng£t mach 
trong vdng 120 s vdi ddng dien bdng 210% djnh mdc ddng dien du’Q’c chi dinh trong 
bang.

Di$n ap dau ra a

O.2. Thu* nghiem doi vai cac mach ben ngoai - cap din du’ac ghep ndi

Thiet bi cung cap dien cho cap din ghep noi mach ben ngoai (du’Q’c thiet ke de ket noi 
vdi day dan cua tda) nha phai du’Q’c kiem tra nhu sau.

Neu gidi han ddng la do trd khang von cd cua nguon dien, thi ddng dien dau ra vao 
bat ky tai dien trd nao, ke ca ngin mach, deu du’Q’c do. Gidi han ddng dien khong 
du’Q’c vu’Q’t qua sau 60 giay thd nghiem.
Neu gidi han ddng dien du’Q’c cung cap bdi thiet bi bao ve qua ddng cd dac tinh thdi 
gian / ddng dien quy dinh:
- Dac tinh thdi gian/ddng dien phai chi ra rang ddng dien bang 110% gidi han ddng 

dien se bi ngat trong vdng 60 phut; va
- Ddng dien dau ra vao tai dien trd bat ky, ke ca ngan mach, cd bo qua thiet bj bao 

ve qua ddng, du’Q’c do sau 60 giay thd nghiem, khong du’Q’c vimt qua 1 000/U trong 
do U la dien ap dau ra dirge do theo A.2.3 vdi ngat tat ca cac mach tai.

Neu gidi han ddng dien dirge cung cap bdi thiet bi bao ve qua ddng khong cd dgc tinh 
thdi gian/ddng dien cu the:
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- Dong dien dau ra vao tai dien tra bat ky, ke ca ddng ng£n mgch, khong difgc vifot 
qua gioi hgn ddng di$n sau 60 giay thu1 nghiem; vd

- Ddng dien dau ra vao tai di$n tro* bat ky, k& ca ng^n mgch, cd bo qua thiet bi bao 
v$ qud ddng, duvc do sau 60 giay thu* nghiem, khong duvc virtyt qud 1 000/U, trong 
do U Id dien dp dau ra difp-c do theo A.2.3 voi tat ca cdc mgch tai bi ngat ket noi.
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P.1. Yeu cliu chung

Phu luc nay lap thanh van ban quy trinh thir nghiem va tuan thu tieu chuan doi vdi thir 
nghiem giai han ngSn mach. ThLr nghiem nay chi/ng minh rang day din lien ket bao 
v§, du’Q’c sir dung trong cac mach bao v$ bdi thiet bi co dong dien danh dinh khong 
qul 25 A, phu hap vdi dong di?n gay ra sir co dirge thiet bi bao ve qua dong cho phep, 
khi do, thir nghiem tinh toan ven cua thiet bi bao ve bo sung
P.2. Thilt lap thip nghiem
Nguon dirge sir dung de thgc hien thir nghiem gidi han ngan mach phai dirge ngln 
mach tai cac dau ra cua no va do ddng dien de dam bao ring no c6 the cung cap it 
nhat 1500 A. Day co the la 6 elm dien xoay chieu, may phat dien, nguon dien hoac 
pin.
Neu bp phen bao ve qua dong dirge cung cap trong thiet bi thi thiet bi nay dirge sir 
dung cho thd nghiem.
Doi vdi ngudn xoay chieu ma chi co mot bo phln bao ve qua dong dirge cung cap 
trong thiet bi va phich elm khong phan ege, bo phan bao ve lip dat trong cong trinh 
dirge sir dung cho thd nghiem va bo phan bao ve qua ddng ben trong dirge bo qua. 
Nha san xuat phai ghi rd thiet bi dirge sir dung de thd nghiem trong hirdng din an 
toan thiet bi.
Khi khong cd bo phan bao ve trong thiet bi thi phai chon bo phan bao ve qua ddng 
thich hgp. B6 phan bao vp qua ddng nay phai sao cho nd khong nglt ddng gay ra sir 
co trirdc khi nda chu ky trdi qua. Bo phan bao ve qua ddng lap dat cho nguon AC trong 
edng trinh hole bo phan dirge chi dinh cung cap ben ngoai cho thiet bi dung cho nguon 
DC, dirge sd dung cho thd nghiem. Sau do, nha san xuat phai chi ro bo phan dirge 
sd dung de tien hanh thd nghiem trong hirdng din an toan cua thiet bi.

P.3. PhiKyng phap thd nghiem
Nguon phai dirge dira vao EUT qua day nguon do nha san xuat thiet bi cung cap hoac 
chi dinh. Khi khong cd day nguon dirge cung cap hoac dirge chi djnh, se sd dung day 
nguon dai 1 met, tiet dien 2,5 mm2 hoac 12 AWG. Doi vdi nguon mot chieu, daynguon 
phai cd kich thirdc phu hgp vdi ddng dien danh dinh Idn nhat cua thiet bi.
De thirc hien thd nghiem nay, phai ngln mach trong thiet bi vdi moi noi dat cua thiet 
bi. Diem thgc hien viec nay tuy thuoc vao tdng thiet bi. Sau khi xem xet ket cau thiet 
bj va so do mach, ngln mach phai dirge dira vao gida day dan pha, tai diem gan dau 
vao nhat (diem cd trd khang thap nhat) va dirdng lien ket bao ve dang xet. Cd the cd 
nhieu hon mot diem ma tai do ngln mach nay cd the dirge ap dung de xac dinh trirdng 
hgp xau nhat.
Day din lien ket bao ve dirge noi vdi nguon cd kha nang cung cap ddng dien xoay 
chieu hoac mot chieu, phu hgp vdi EUT, 1500 A trong dieu kien ngln mach va sd 
dung diln ap nguon blng dien ap danh djnh hoac bat ky dien dp nao trong pham vi 
dien ap danh dinh cua thiet bi. Trong trirdng hgp da biet ddng dien ngln mach cua 
thiet bj thi nguon dung de thd nghiem phai cd kha nang cung cap ddng dien do trong 
dieu kign ngan mach. Nha che tao phai neu ddng dign ngln mach da dirge sd dung 
de danh gia trong hirdng din an toan. Bo phan bao ve qua ddng dien bao ve mach 
dien dang xet (phu hgp vdi dieu P.2) dirge mac noi tiep vdi day din lien ket bao ve.

Phu luc P 
(Quy dinh) 

Thd nghiem gidi han ngan mach
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Day cap nguon di?n, neu dirge cung cap hogc dirge chi dinh, phai vin dirge noi khi 
tien hanh thir hghiem.
Thu’ nghigm gi6i hgn ngan mach doi vdi cac day din lien ket bao vg trong mpt cum 
dirge boc phii hgp dirge tien hanh tren mpt da dirge boc hoSc da dirge phu.
Thir nghiem dirge tien hanh them hai Ian nira (tong cgng ba Ian, tren mgt mau kh£c 
trir khi nha san xuat dong y tien hanh thir nghiem tren cung mot mau). Thir nghiem 
dirge tiep tyc cho den khi thiet bi bao ve qua dong hoat dong.

P.4. Tuan thu tieu chuan
Khi ket thuc thir nghiem, sg phu hgp dirge kilm tra bang each danh gia cac ngi dung 
sau.
Se cd:
- Khong lam hong day din lien ket bao ve;
- Khong co hir hong doi vdi bat ky each dien chinh, each dien phu hoac each dien 
tang circrng nao;
- Khong giam khe ho-, khoang gian each trirgt va khoang gian each xuyen qua Id’p 
each nhigt; va
- Khong co sg tach lap cua bang mpch in.
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Phu luc Q
(Quydinh)

Kiem tra do bln co* hoc

Q.1. Yeu cau chung
Khong co thu* nghiem nao diroc ap dung cho tay cam, can gat, num van, mat cua CRT 
hogc nip trong suot hoac md’ cua cac thiet bi chi thi hoac do lu'dng, trv khi cac bo 
phan o’ ES3 co the tiep can diFOC khi tay cam, can, num hoac nap difoc thao ra.
Q.2. Kiem tra Ilfc on dinh, 10 N
Mot li/c on dinh 10 N ± 1 N du’oc dat len thanh phan hoac bo phan dang xet trong i 
khoang thdi gian ngln khoang 5 s.
Q.3. Kiem tra lire on dinh, 30 N. i
Thu- nghiem dirac tien hanh bang phien ban thing khong roi cua dau do thu* nghiem | 
ap dyng cua Hinh R.1 hoac Hinh R.2, tac dung voi Ilfc 30 N ± 3 N trong thdi gian ngln i 
khoang 5 s.
Q.4. Kiem tra lire on dinh, 100 N
Thu1 nghiem dirge tien hanh bang each dat vd boc ben ngoai mot lire on dinh 100 N ± 
10 N len be mat phlng hinh tron co diro-ng kinh 30 mm trong thdi gian ngln khoang 5 
s, tac dung Ian lirgt len tren, dirdi va cac mat.
Q.5. Kiem tra lire on dinh, 250 N
Thd nghiem dirge tien hanh bang each dat cac vd boc ben ngoai mot Igc on dinh 250 
N 10 N len be m|t phlng hinh tron cd dirdng kinh 30 mm trong thdi gian ngln khoang 
5 s, tac dung Ian lirgt len mat tren, mat dirdi va cac mat ben.
Q.6. Th ip nghiem tac dong cua vd boc
Mot mlu bao gom vd hoan chinh hoac mot phan cua nd, dai dign cho khu vgc khong 
gia co Idn nhat dirge dat d vi tri binh thirdng cua nd. Mot qua cau thep rln, nhan, cd 
dirdng kinh 50 mm± 1 mm va khoi lirgng 500 g± 25 g, dirge dung de there hien cac 
phep thd sau:
- Tren cac be mat nam ngang, qua cau dirge roi tir do theo phirong thing dirng vdi 
khoang gian each 1300 mm ± 10 mm len mlu (xem Hinh Q.1); va
- Tren mat phlng thing dirng, qua cau dirge treo bang day va lie lir nhir mot con lie 
de tac dyng lire tic dong theo phiro’ng ngang, tha ro’i theo phirong thing dirng mot 
khoang gian each 1300 mm ± 10 mm len mlu (xem Hinh Q.1).
De danh gia mot bo phan chi boat dong nhir vd chong chay, thd nghi|m dirge thirc 
hien nhir tren, nhirng khoang gian each thing dirng la 410 mm±10 mm.
Cac tac dong ngang cd the dirge md phdng tren cac be mat thing dirng hoac nghieng 
blng each lip mlu d vi tri 90 vao vi tri binh thirdng cua nd va ap dung thir nghiem va 
dap thing dirng thay vi thir nghiem con lie.
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Hinh Q.1 - Thu5 nghi?m va dap su> dung qua cdu

Q.7. Thip nghiem tha
Mpt mau cua thiet bi hoan chinh phai chiu ba tac tipng do bi roi xuong be mat n£m 
ngang o nhfrng vi tri co kha nSng gay ra ket qua bat lai nh^Q.

Chieu cao tha se la:
- 750 mm ± 10 mm doi vai thiet bi dgt tren ban va thiet b| di chuyen
- 1 000 mm ± 10 mm doi vdi thiet bi clim tay, thiet bi c5m try’C tiep vS thiet bi co the 
van chuyen
- 350 mm ± 10 mm doi vd’i b$ phan chi ddng vai trd la vd chong chdy cua thiet bi d^t 
tren ban va thiet bj di dpng
- 500 mm ± 10 mm doi vdi bp phdn chi dong vai trd Id vd chong chdy cua thiet bi cam 
tay, thiet bi cdm tri/c tiep va thiet bi cd the vgn chuyen
Be mat ndm ngang bao gom gd ci>ng day it nhat 13 mm, du’Q’c gdn tren hai Idp van 
dp, mdi Id’p day 18 mm ± 2 mm, tat ca du’Q’c nang da tren nen be tong hope sdn khdng 
dan hoi tirang daang.
Q.8. Thip nghiem giam cang thdng
Giam ang suat duve kiem tra bdng tha nghiem giam umg suat cua khudn theo IEC 
60695-10-3 hodc bdng quy trinh tha nghiem dap’c mo ta dadi day ho$c blng each 
kiem tra ket cau va cac da lieu cd sin neu thich hop.
Mpt miu bao gom thiet bi hoan chinh hope vd bpc hodn chinh cung vai bat ky khung 
da nao, dapc dat trong tu say khdng khi tuan hoan a nhipt dp cao han 10 K so vd’i 
nhipt dp toi da quan sat dapc tren mlu trong qud trinh tha nghiem gia nhiet cua 
2.2.4.1.4.2, nhang khdng dadi 70 °C, trong thdi gian 7 gid, sau dd lam ngupi den nhipt 
dp phdng
Doi vdi thiet bi Idn, khdng dp dung dieu ki$n ve vd bpc hodn chinh, cd the sd dung mpt 
phan cua vd bpc tieu bieu cho cpm hoan chinh lien quan den dp day va hinh dang, bao 
gom bat ky bp phgn hd trp ca hpc nao.
CHO THICK: twang d6i khfing din dwgre duy tri d m$t gte trj cu th6 trong quS trinh thu- nghiem n£y.

Q.9. Kiem tra va dap kinh



Bang Q.1 - Lire va dap

CaoPhan
mm

3,5 714

1 204
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Mau thir nghiem du’Q’c nang do* tren toan bo dien tich cua no va phai chiu mot tac dpng 
dan le, quy djnh trong Bang Q.1. Tac dong phai dirge dat a vi tri dai dien cho tam cua 
kinh.
Tac ddng quy dinh phai dirge gay ra bdng each cho mgt vien bi thep din, nhln, dirang 
kinh 50 mm ± 1 mm va co khoi lirgng 500 g ± 25 g rai tg do tir trang thai nghT theo 
phirang thang dang khong nhd han quy dinh trong Bang Q. 1, nhir dirge chi ra trong 
Kinh Q.1, va dap vao mau vdi lire tac dong dirge chi dinh theo hirang vudng gdc vai 
be mat cua m§u.

Va cham

J

Bien phap 

bao ve

Tiep xue vdi cac 
nguon nang lirgng 
loai 3

Vet r^ch da
Vet dch da
Tiep xue vdi cac 
nguon nang lirgng 
loai 3
Tiep xue vol bac 
xa UV

714
408

3,5
2

Trir khi co quy djnh khac du’d’i day, bat ky logi 
kinh nao dirge sir dyng nhir mot bien phap bao 
vg tranh cac nguon nang lirgng loai 3 ngogi trir 
PS3__________________________________
Kinh trdn san thiet bj dang 
Kinh tren tat ca cac thiet bj khac
Kinh nhieu Idp dirge sir dung nhir mgt bien 
phSp bao vg tranh cac nguon nang lirgng loai 3 
ngogi trir PS 3
Thau kinh thuy tinh dirge cung cap de lim suy 
giam bircxg UV
De ap dung va chgm can thiet, chieu cao dirge tinh bang H = E / (g x m) trong do: 
H l£ khoang gian each thing dang tinh bing met vdi sai so ± 10 mm;
E la nang lagng va chgm tinh bang jun; 
g la gia toe trgng traang 9,81 m /s2;
m khoi lagng cua qua cau thep tinh bing kildgam.

Q.10. Thu5 nghiem phan manh thuy tinh

Mau thir nghiem dirge nang da tren toan bo dien tich cua no va cac bien phap phong 
ngira phai dirge thgc hien de dam bao ring cac hat se khong bi phan tan khi phan 
mantv Sau do, mau thir dirge dap vd bing mgt qua dam a gida dirge dat each diem 
giira cua mot trong cac canh dai han cua mau thd khoang 15 mm. Sau khi miu va toi 
da la 5 phut va khong sd dung bat ky phirang tien hd trg nao cho quan sat, ngoai trir 
kinh thirang, cac hat dirge dem trong mot hinh vudng canh 50 mm nim gin trung tam 
cua khu vgc va thd nhat va khong bao gom bat ky khu vgc nao ben trong 15 mm cua 
bat ky canh hoac Id nao.

Mlu thd nghiem phai dirge lam vd’ theo each sao cho so lagng cic hat dem dagc 
trong mot hinh vudng cd cac canh la 50 mm khong dagc nhd han 45.

Q.11. Thu* nghiem ddi vdi ang ten dng Idng hoac ang ten hinh que

Phan cuoi cua ang ten dang ong long hoac ang ten hinh que phai chju mot Igc 20 N 
doc theo true chinh cua ang ten trong thdi gian 1 phut. Ngoai ra, neu phan cuoi dagc 
gin bing ren vit, thi mot md-men xoin ndi long se dagc sd dung cho cac phan cuoi 
cua nam miu bo sung. Mdmen xoin dagc sd dyng td td vdi thanh co dinh. Khi dat 
den mdmen xoin rieng, nd phai dageduy tri trong thdi gian khong qua 15 s. Thdi gian 
gid cho mot miu bat ky khong dagc it han 5 s va thdi gian gid trung binh cua nam 
miu khong dagc it han 8 s. 1
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Gia tri cua momen xo^n dirtyc cho trong Bang Q.2.

Bang Q.2 - Gia tri mo-men xoSn de thCp nghiem phSn cuoi 

Ou’d’ng kinh phan cuoi 
mm 
<8,0 
£8,0

Mo-men xoan
Nm 
0^ 
0,6
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Phu luc R 
(Quy dinh) 

Xac dinh cac bo phan co the ti£p can

R.1. Cac bo phan co the ti4p can cua thiet bi
R.1.1. Yeu c^u chung
Bo phan tiep can dirge cua thiet bi la bo phan cua thiet bi co the tiep can den dirge 
b^ng co1 the. Vdi muc dich xac dinh bo phan co the tiep cgn dirge, b6 phan co the 
dirge the hien bang mot hoac nhieu dau do thir nghiem dirge chi dinh.
Cac bo phan tiep can dirge cua thiet bi co the bao gom cac bo phan ndm phia sau 
thanh phan dong mo, bang dieu khien, nap co the thao rdi, v.v. cua thiet bi ma co the 
mo dirge ma khong can sir dung cong cu.
Cac bo phan tiep can dirge khong bao gom nhirng bo phan co the tiep can dirge khi 
thiet bi dong tren san bi nghieng co khoi lirgng virgt qua 40 kg.
Doi vdi thiet bi doge thiet ke de lap trong nha ho$c ISp vao gia do, hoac lap rap phu 
va nhdng thd toong to de ket hgp vdi thiet bi Ion hon, cac bp phan co the tiep can 
doge khong bao gom nhdng bp phan khong the tiep can khi thiet bi hoac cum ISp rap 
phu doge lap dat theo phoong phap lap hoac l§p dpt cu the trong hodng din cai dat.
Mot bp phan doge coi la co the tiep can doge doge neu cac hodng dan hoac nhan 
hieu do dinh tuan theo yeu cau mot ngodi phai tiep xue thgc te vdi bp phan do. Dieu i 
nciy ap dung ma khdng can kiem tra va bat ke edng cu c6 doge yeu cau de dat doge 
quyen truy cap hay khong.
R.1.2 Phoong phap thd nghiem 1 - Cac b£ mat va Id hd doge thd nghiem bing 
cac diu do thd nghiem co khdp ndi
Doi vdi cac be mat va Id hd, dau do thd nghiem co moi noi sau day doge dat, khong 
can Igc dang ke va d bat ky vi tri nao co the, len cac be mat va Id hd cua thiet bi:
- Dau do thd nghiem cua Hinh R.1 doi vdi thiet bi ma tre em co the tiep can doge;
CHU THICK 1: Thiet bj dirtyc thiet ke de sir dung trong gia dinh, tru-ang hpc, cong c$ng va cac dja diem tuong tu
la thi6t bj thu-o-ng du-p-c coi la tre em cd the tiep epn du-p-c, xem E.4.

- Dau do thd nghiem cua Hinh R.2 doi vdi thiet bi ma tre em khong the tiep can doge.
Neu cd the di vao phia sau eda, bang dieu khien, ndp cd the thao rdi, v.v. ma khong 
can so dung cong cu hoac muc nhap doge hodng din bdi hodng din hoac nhan hieu 
cua nha san xuat, cd hoac khong so dung cong cu, thi dau do thd nghiem doge ap 
dung cho cac be mat va khe hd trong cac ITnh vgc do.
Khi todn bp dau do di qua mot Io Idn (cho phep canh tay xam-nhap nhong khong phai 
vai), dau do phai doge ap dung cho tat ca cac bp phan trong ban cau cd ban kinh 
762 mm.
Tay cam cua dau do phai hodng doc theo mot dodng ve phia Id Idn de mo phdng ban 
tay d phan cuoi cua canh tay keo dai qua Id Idn. Mat phang cua ban cau phai la mat 
phang ben ngoai cua Id md. Bat ky bp phan nao ben ngoai ban cau cd ban kinh 
762 mm doge coi Id khong the tiep can.
CHU THICK 2: C6 the th£o d& thiet bj de thp-c hipn thu- nghipm nay.

R.1.3. Phu’O’ng phap thu» nghiem 2 - Cac Io hd doge thd nghiem blng cac diu 
do thd nghiem thing khong dinh nhau
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Dung sai tren c£c kich thu’d-c khong c6 dung sai cy the:
goc: ± 15'
tren ban kinh: ± 0,1 mm
Dung sai tren c£c kich thudc tuyen tinh khong cd dung sai cy the:

15 mm: 0

111
I?” till

a

w ! h
JSL-ls

> 15 mm £ 25 mm: + 0,1 mm

>25 mm: ±0,3 mm
Vgt li^u cua dau do thir nghi^m: vi dy nhu* th6p da qua xu* ly nhiet.

Hinh R.1 - DSu do thu» nghi?m co khop ndi doi vai thiet bi ma tre em 
cd the tidp can du’O’c

j
SHSB

QCVN 132:2022/BTTTT

Cdc lo hd ngan can viec tiep can mpt bp phan bang dau do thd nghipm cd khop n6i 
thich h<yp cua Hinh R.1 hoac Hinh R.2 dif^c thu» nghipm them bang phu-ong phdp thd 
nghipm tirong i>ng phien ban khong ghdp noi thing.
D$t dau do vdi ly-c 30 N. Neu dau do khong dinh vao cdc 16, phuvng phdp thd nghipm 
1 dirge lap lai, ngopi tn> viec phien ban co khdp dp dung cua dau do thd nghiem dirge 
day qua Io bang bat ky Igc can thiet nao den 30 N.

o.w—J
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M?tArA -fg|

i

JJ I

I

Khdrp n6i
S

912
Cac gdcxiSn

8
s

I

<‘C

0<15 mm: mm

-0.1
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tr£n ban kfnh: ± 0,1 mm 
tren Rich thirdc tuyen tinh:

R2i0,05/
6ng hinh tru

a
SIU tO.05

oSO

Handl*

XL7

8
i

Kich thu’O’c tuyen tinh tinh bang milimet
Dung sai tren cac kich thuvc khong co dung sai cu the:

Goc 14 ° va 37 °:±15'

14*— T I g
Y tt

I
«»

J-

i
!

I

7^/ /

Baov$ / .

each dien

a| |

BLz
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> 15 mm £ 25 mm: ± 0,1 mm

Kich thiri'cmm

80*0,2

Kidithirfrc mm

 300

180

12|

L*
i®

Chuf

100
2

Dung sai tren c£c Rich third’c tuyen tinh khong co dung sai cy the:

< 25 mm: ± 0,13 mm

I
I

k 
$0

Hinh R.3 -DAu do cun

R.1.5. Phu’O’ng phap thu» nghi^m 4 - Cac khe ha
Su* dung dau do hinh nem nhip Hinh R.4

■■ 'i

_r\
Tay n£m

«•

1 - 7

1
50*02

>25 mm: ±0,3 mm
CHU THlCH: DSu do thi> nghi^m c6 khdp noi nSy dwcrc l£y ti> Hinh 2, d$u do thir nght$m B cua IEC 61032:1997.

Hinh R.2 - Dau do th ip nghiem cd khap noi ddi vai thiet bi 
khong co kha nang tiip can vd>i tre em

R.1.4. Phaang phap thip nghiem 3 - Phich cSm, giSc cam, d5u ndi
Dau do du’Q’c l£m cun cua Hinh R.3 dLKp-c sip dyng ma khong c6 lure d£ng ke va 6* bat 
ky vi tri n£o c6 the cho cac bo phan du’Q’c chi dinh.

&

v£tri£u dan 
. . \ 

73--------- _

> 25 mm: ± 0,3 mm
CHO THlCH: d£y cua d£u do thay d6i theo tuy&n tinh. vdi si/ thay ddi d$ d6c tgi c£c di6m sau dpc theo dau do:

213
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cc
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Hinh R.4 - Dlu do hinh nem

R.1.6. Phu’O’ng phap th ip nghiem 5 - Cac thi£t bi ddu cudi danh cho ngirai binh 
thu’d’ng su> dung

Day thi> nghiem Gung cua dau do thu* nghiem tren Hinh R.5 du’o’c luon v&o Io co the 
ap dung yoi Ilfc den 1 N 0,1 N va co chieu dai giai han den 20 mm 0,2 mm. Trong khi 
diroc dira vao, dau do duoc di chuyen theo bat ky goc nao voi lire toi thieu.

Kicti thiro'cmm

' o
5 \

DSythi? 
nghiem 

(Km 
loan

Dq day dau do 
mm 

2 
4 
24

Khoang gian each tir dihh dau do 
mm

12
180

Tayn&n 
(V|tlifu c£ch(J^n) Vat Ilf u 

cachdlfn

CHU THlCH: do nay duve Ify ti> Hinh 4 cua IEC 61032: 1997.
Hinh R.5 - DAu do dAu cudi

R.2. Tieu chi bp phan co the tidp can
Neu mpt bp phan co the dirge cham vao bang dau do dirge chi dinh, thi bo phan do 
co the tiep can dirge.

100*0,2 —-B 
♦ ©

5 
essss ** 
\ 

Cdccanh 
khdngcogfr

Hinh diu 35 ±0.2
—•— . Khoang 100 —•h \



QCVN 132:2022/BTTTT

2 500 V a1 500 V a

Dq nhiem ban

31 va231 va 2

RB/SB/S RB/S RRB/S

4,02,04,02,6 2,01,32,01.071

4,04,0 2,02,02.61.32,01.0210

B/S 2,0 R 4,0420

i
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I

Di?n £p nhd han 
hoac b^ng 

(V)

Phu luc S 
(Quy dinh) 

Phu’O’ng phap thay thd xac dinh khe ha each dien trong m?ch ndi vai 
ngudn di?n xoay chieu khong virot qua 420 Vainh (RMS 300 V)

Boi v6i nguon dien xoay chieu khong vm/t qua 420 Vainh (RMS 300 V):
- Neu gia tri dinh cua dien ap lam viec khong vuvt qua gia tri dinh cua dien ap ngudn 

di?n xoay chieu, khe ha toi thieu thay the duq-c xac dinh trong Bang S.1;
- Neu gia tri dinh cua dien ap lam viec vuvt qua gia tri dien ap ngudn dien xoay chieu, 

khe ha toi thieu thay the la tong cua hai gia tri:
• Khe ha trong Bang S.1 va
• Khe ha bo sung thich hap trong Bang S.2.
GHI CH0: M$t khe h& c6 dirge khi str dung B3ng S.1 n&m gifta cSc giS tri c£n thi&t cho taring ddng nhAt v£ khOng 
d6ng nhAt. Do d6, nd cd thS khdng vu-gt qua dirge thir nghi$m d$ bSn dido thich hgp n6u tnrgng ca Id khdng 
d6ng nhit.

Bang S.1 - Khe ho* toi thieu thay thd cho each dien trong mach
X • 9 • X ** -L. —   < __ a oa x / / A A O ft X/\

Neu dinh cua dien ap lam viec virot qua gia trj dinh cua dien ap ngudn xoay chieu thi 
theo ph6p ndi suy tuyen tinh giira hai diem gan nhat dirac phep, khe ha toi thieu dtrac 
tinh toan se tang len den gia so 0,1 mm cao han tiep theo.

a Mdi quan hd giu»a dien ap tarn thai cua ngudn va dien ap ngudn dien xoay chidu daac 
daa ra trong Bang 12

ndi vai ngudn dien xoay chidu khong vipot qua 420 Vamh (RMS 300 V)
_Khe her tinh b&ng mm 

Bien ap tqm thai cua ngudn
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Dien ap tam thcri cua nguon

216

li$u 
dien 
hoac

Vat 
Cach 
chinh 
bo tra

lieu 
dien 
hoac

210
298
386
474
562
650
738
826
914
1 002
1 090
1 178
1 266
1 354

210
298
386
474
562
650
738
826
914
1 002
1 090
1 178
1 266
1 354

210
298
386
474
562
650
738
826
914
1 002
1 090
1 178
1 266
1 354

210
298
386 
474 
562
650
738
826
914
1 002
1 090
1 178
1 266
1 354

Do 
nhiem 
ban 
1 va2

D6_ 
nhilm 
ban 
3

Vat 
Cach 
chinh 
bo tro

2 500Va1 500 V a

Dien ap nhd hon 
hogc bSng 

(V)

210
298
386
474
562
650
738
826
914
1 002
1 090
1 178
1 266
1 354

210
298
386
474
562
650
738
826
914
1 002
1 090
1 178
1 266
1 354

V?t lieu 
c£ch nhiet 
dlFOC

Vat lieu 
each nhiet 
diroc

Bang S.2 - Khe ho* bo sung cho each dien trong cac mach noi ngudn dien xoay 
chidu khdng vu’ot qua 420 Vdinh (RMS 300 V)

210 
298 
386 
474 
562 
650 
738 
826 
914 
1 002 
1 090 
1 178 
1 266 
1 354

Doi vdi dien ap-tren gia tri dinh cua dien ap lam viec trong bang, phep ngoai suy tuyen 
tinh dirge chap nhan.
Doi vdi dien ap n^m trong gioi han gia tri dinh cua dien ap lam viec trong bang, phep 
noi suy tuyen tinh dirge chap nhan gicra hai diem gan nhat dirge phep, khe hd1 toi thieu 
dirge tinh toan se tang len den gia so 0,1 mm cao ho,n tiep theo.

a Moi quan he giGa dien ap tarn thcri cua nguon va dien ap nguon dien xoay chieu dirge 
dira ra trong Bang 12

Dien ap 
nhd ho,n 

hoac bang 
(V)

Do nhiem 
ban 
1,2va3
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Mo ta san pham, hang hoaMa so HSTT

8517.11.001

8471.41.102

3

4

5
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8528.72.92

8528.72.99

Phu luc T
(Quy dinh)

Ma HS cua thidt bi diu cuoi viin thong va cong nghe thong tin

san 
hoa

pham, 
theo

Thiet b( giai ma tin 
hi?u truyen hinh (Set 
Top Box) trong mgng 
truyen hinh cap su* 
dyng ky thugt s6

Thiet bi giai ma tin 
hi$u truyen hinh (Set 
Top Box) trong mgng
truyen hinh IPTV

Ten 
hang 
QCVN

Thiet bj thu hinh cd 
tich hop chCrc nang 
thu tin hi£u truyen 
hinh so m$t dat DVB- 
T2 (iDTV)

Thiet bj thu dung trong truyen hinh c6 
chipc ndng giai ma tin hieu truyen hinh 
so m$t dat su* dung cong nghe OVB- 
T2.

8528.71.11
8528.71.19
8528.71.91
8528.71.99
8528.71.11
8528.71.19
8528.71.91
8528.71.99

M&y tinh cS nh&n de 
ban (Desktop 
computer)

Thiet bj dien thogi 
khong day logi k6o dai 
thue bao vd tuyen 
DECT

Thiet bj giai ma tin hieu trong mang 
truyen hinh iPTV (truyen hinh qua 
duPng truyen internet). Thiet bj c6 the 
cd hogc khong c6 chu,c n§ng tu’ong tec 
thong tin vdi nite cung cap djch vu.

Bo dien thogi hiru tuyen bao gom mot 
ntey me (Base Station) di kern vdi m$t 
ho$c vai rrtey dien thogi khdng day keo 
dai b§ng sdng vd tuyen di$n (ntey con) 
su1 dyng cdng nghe DECT. Cdc mdy di 
d$ng cam tay (nrtey con) ket noi den 
mgng co dinh thong qua may me (Base 
Station), la mot may dien thogi co djnh 
ket noi cupc gpi den mpng co djnh.

Thiet bj diro’c thi6t k£ chira trong cung 
m$t vd, cd it nhat mpt dan vj xi> ly trung 
tarn, mot dan vj nhgp vd mpt dan vj 
xuat, k6t hop hope khong kdt hop vdi 
nhau, cd ho^c khong tich hop m$t 
hogc nhi&u chac nang:
- Thu pttet vd tuyen si> dung ky thugt 
di&u che trai pho trong bang t&n 2,4 
GHz;
- Truy nhpp vd tuy&n bang tan 5 GHz;
- Dau cuoi thdng tin di dong W-CDMA 
FDD;
- Dau cu6i thdng tin di ddng E-UTRA 
FDD;
- Dau cuoi thdng tin di ddng the he thir 
nSm (5G);
- Phdt, thu-phdt vd tuyen cy’ ly ngdn.

Thiet bj giai ma tin hieu trong mgng 
truyen hinh cdp su* dyng ky thugt sd. 
Thiet bj cd thd cd ho£c khong cd chac 
nang tu-ang tec thdng tin vai nha cung 
cap djch vy.
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6 8517.62.49

8517.11.007

8471.30.20M£y tinh xach lay8

bang 8471.30.909
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Thiet bi dien thoai 
khong day (logi keo 
dai thue bao)

Thiet bi khuech dgi 
trong he thong phan 
phoi truyen hinh cap

Thiet bi cd chi/c nang khuech dgi tin 
hipu du’Q’c su* dyng trong m?ng truyen 
hinh cap (he thong hfru tuyen song 
mang hoec he thong hfru tuyen ky 
thugt sd).

Thiet bi dien thogi khong day logi keo 
dai thue bao vd tuyen, cd cdng suat 
may phat den 25 W khai thac tren 
mang didn thogi co djnh, dung de 
truyen dan tin higu thogi tu’O’ng ty* va 
du’Q’c ket noi vol mgng dien thogi co 
djnh qua giao dien tirong tu5 hai day 
(trir thiet bj DECT);
Chi dp dyng cho khoi trung tarn (con 
gpi la trgm goc hay may me)' du’Q’c dgt 
cd djnh va dau noi vd’i ddi day dien 
thogi cua mgng dien thogi cdng cpng 
(PSTN); su1 dyng ang ten tfch hop hope 
ang ten ndi ngoai.
May xi> ly dCr lieu ty* dyng logi xach tay, 
cd trpng lu’O’ng khong qua 10 kg, gom 
it nhat mpt don vi xu* ly dir lieu trung 
tarn, mot ban phfm va m$t man hinh, 
cd hope khong tich hop mpt hope nhieu 
chirc nang:
- Thu phat vd tuyen su’ dyng ky thugt 
didu che trai pho trong bang tan 2,4 
Ghz;
- Truy nhap vd tuyen bang tan 5 GHz;

- Dau cudi thong tin di dyng W-CDMA 
FDD;
- Ddu cuoi thong tin di dyng E- UTRA 
FDD;
- Ddu cudi thong tin di dyng the her-thu’ 
nam (5G);
- Phat, thu - phat vd tuyen clp ly ngan.

May xi> ly du* lipu ty* dyng logi xach tay, 
cd tryng lupng khong qua 10 kg, gdm 
it nhat mot don v| xo ly du* lieu trung 
tarn, myt ban phim va myt man hinh 
(trir may tinh xach tay, nctebook, 
subnotebook), cd hope khong tich hyp 
myt hope nhieu choc nang:
- Thu phat vd tuydn so dyng ky thugt 
didu che trai pho trong bang tan 2,4 
Ghz;
- Truy nhap vd tuyen bang tan 5 GHz;
- Phat, thu - phat vd tuyen cy* ly ngln.

May tinh 
(Tablet)
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Thu5 muc tai lieu tham khao
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[1] IEC 62368-1:2018 - Audio/video, information and communication technology 
equipment - Part 1: Safety requirements.


		2022-12-16T14:29:46+0700
	Việt Nam
	Cổng Thông tin điện tử Chính phủ<thongtinchinhphu@chinhphu.vn> đã ký lên văn bản này!




