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SO:Of  /2022/TT-BTITT 	 Ha Nal, ngay j0 thangAg nom 2022 

THONG TIT 

Ban hanh "Quy chitin ky thu4t qutic gia ye an town dien d6i 
thief bi tau cuOi van aging vi ding nghe titling tin" 

Can cu Ludt Tieu chuein va Quy chucin ky thuat ngay 29 thang 6 nom 
2006; 

Can cir Ludt Viin thong ngay 23 thcing 11 nom 2009; 

Can cif Lu at Tdn se vii tuyln dien ngay 23 thang 11 nom 2009; 

Can c& Nghi djnh se 127/2007/ND-CP ngay 01 thcing 8 nano 2007 cita 
Chinh phit quy dinh chi tilt va Song don thi hanh mat so di& cilia Ludt Tieu 
chudn va Quy chudn ky thuat; 

Can cu Nghj djnh so 78/2018/ND-CP ngay 16 sluing S nom 2018 caa 
Chinh phet sera ddi, bd sung mat so didu cita Nghj djnh so 127/2007/ND-CP 
ngay 01 thang 8 nom 2007 czia Chinh phu quy dinh chi tilt thi hanh mat so di *du 
Luat lieu chuan viz quy chucin thuat; 

Can czi Nghj djnh so 48/2022/ND-CP net)) 26 thcing 7 man: 2022 act 
Chinh phu quy djnh quy dinh char Wang, nhiem vu, quyln ban va cc cdu to char 
cita Bo Thong tin va Truyen thong; 

Theo dd nghj cua Vu truOng Vu Khoa hoc va Cling nghe, 

Ba.truong BO Ming tin va Truyln thong ban hanh Thong to quy dinh 
Quy chuan le9 thuat quac gia vl an wan dien dal voi thief bi (tau cudi viin thong 
va cling nghe thong tin. 

Dieu 1. Ban hanh kern then Thong to nay Quy chuan ky thuat qutSc gia ve 
an town dien doi vii thiat bi deo co& vien thOng va ding nghO thOng tin (QCVN 
132:2022/BTTIT). 

Dieu 2. HiOu lye thi hanh 

1. Th8ng to nay c6 hiOul;tc thi hanh 1(4 tir ngay 01 Mang 01 nom 2024. 

2. 1Choan 21 DiMi 1 Thong to s8 18/2010/1T-BTTTT ngay 30 thing 7 
nam 2010 du BO truang BO Th8ng tin vb. Truytn thong ban hanh Quy chuan kg, 
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thua't quoc gia v'e vien th8ng het hieu luc phip luat ke tir ngay Thong to nay c6 
hieu luc thi hunk. 

Dieu 3. Chanh Van phong, Vu trtremg V9 Khoa hoc va Cong nghe, Thu 
throng cac co quan, don vi thueic BO Thong tin va Truyen thong, Giam doe Sor 
Thong tin vi Truyn thong cac tinh, thanh pha true thuOc Trung trang vi cac to 
chirc, ca nhan c6 lien quan chiu trach nhiem thi hanh Thong to nay./. 

tvvi nhipn 	 BO TRUONG 
- Thu tuding Chfnh phu, ac Phe Thu tufts Chinh phir (di b/c); 
- Cac BO, co quan ngang BO, co quan thuOc Chinh phis; 
- UBND tic tinh, thank phi truc chi* Trung ucmg; 
- So TTTT cac tinh, thinh phi true thuOc Trung uang; 
- Cue Mem tra van ban QPPL (BO Dr phi*); 
- ang bin, Cong Thing tin dies to Chinh phii; 
- Bo 'Frit Bo truong va cac Thu truong, cac co quan. don 

thuOc BO, ang 'Wang tin diin tar dm Bo; 
- Luu: VT, KHCN (250). 

Nguyen 	flung 
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Lai not diu 

QCVN 132:2022/BTTTT do C9c Tan so V6 toyer) diOn 
bien soan, Vu Khoa h9c va COng nghe trinh duvet, BO 
Khoa hoc va Cong nghe tham dinh, BO triterng BO Th6ng 
tin va Truy6n thong ban hanh kern theo Thong tu• so 
/2022/TT-BTTTT ngay thang nam 2022. 



QUY CHUAN Kg THUAT QUOC GIA 
VI= AN TOAN DEN CHO THIET BI DAU CLIO' VIEN THONG 

VA CONG NGHE THONG TIN 

National technical regulation 
on electrical safety requirements for telecommunication 

and information terminal equipment 

1. QUY DINH CHUNG 

1.1. Pharr vi diau chinh 

Quy chuan nay quy dinh cac yeu cat.' an toan dien ap dung cho ban than cac thiet bi 
dau cuOi vien thong va cong nghe thong tin. 

Quy chuin nay khong quy dinh cac yew thu an than dien cua cac giao dien duce thiet 
ke va du dinh de ket not tai mang vien thong va cong nghe thong tin. 

Ma so HS caa cac thiet bi thuOc pham vi cua quy chuan nay quy dinh tai Phy lyc T. 

1.2. Doi ttnyng ap dung 

Quy chuan nay ap dyng dOi vai cac t6 chive, ca tan Viet Nam va nut ngoai c6 hoat 
dOng san xuat, kinh doanh cac thiet bi thuOc pham vi dieu chinh caa quy chuan nay 
tren lanh thO Viet Nam. 

1.3. Tat lieu vien dan 

TCVN 8086 (IEC 60085), Cach dien - Danh gia ye nhiet va k9 hieu cep chiu nhiet. 

TCVN 6098-1 (IEC 60107-1), Phuang phap do may thu hinh dOng trong truyen hinh 
quang ba - Phan 1: Luu y chung - Cac phep do Or tan sO radio va tan sO video. 

TCVN 12238 (IEC 60127) (tat ca cac phan), Cau chay co' nha. 

TCVN 6610-1 (IEC 60227-1), Cap each dien bang polyvinyl clorua cal dien ap danh 
dinh den va bang 450/750 V - Phan 1: You ceu chung. 

TCVN 6610-2 (IEC 60227-2), Cap each dien bang polyvinyl clorua c6 dien ap danh 
dinh den va bang 450/750 V - Phan 2: Phuang phap 

TCVN 9615-1 (IEC 60245-1), Cap each dien bang cao su - Dien ap danh dinh den va 
bang 450/750V. Phan 1: Yeti cau chung. 

TCVN 7675 (IEC 60317) (tat ca cac phan), Quy dinh doi vai cac loai day quer, cu the. 

TCVN 10899 (IEC 60320) (tat ca cac phan), BO nOi nguOn ding cho thiet bi gia dyng 
va cac myc Bich sir dung chung timing tu. 

TCVN 6749-14 (IEC 60384-14), Ty dien khOng do' thing trong thiet bi dien tir — Phan 
14: Quy dinh k9 thuat tirng phan — Tu dien khong dOi dung de triet nhieu than ter va ket 
not vai nguOn 

TCVN 4255 (IEC 60529), Cap bao ye bang va ngobi (ma IP). 
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QCVN 132:2022/BTTTT 

TCVN 10884-3 (IEC 60664-3), Ph& hap cach dien dung cho thiet bi trong he thong 
dien ha ap. Phan 3: Sir dung lap phi), vo boc hoac kha) disc de boo ye thong nhigm 
ban. 

TCVN 9897-1 (IEC 61051-1), Dien V& phi tuyen dung trong thiet bi then ter — Phan 1: 
Quy dinh k9 thuat chung. 

TCVN 11851-1 (IEC 61056-1), Acquy chi-axit muc dich thong dung (loai 06 van dieu 
chinh) - Phan 1; Yeu eau chung, dac tinh chin nang va phuvng phap the?. 

TCVN 11851-2 (IEC 61056-2), Acquy chi-axit muc dich th6ng dung (loai c6 van dieu 
chinh) - Phan 2; Kich thisac, dau not va ghi nhan. 

TCVN 6615-1 (IEC 61058-1), Thiel bi dOng cat dung cho thiet bi. Phan 1: Yeu tau 
chung. 

TCVN 7917-5 (IEC 60851-5), Day quan. Phvang phap this nghiem. Phan 5: Dac tinh 
diOn. 

TCVN 6188 (IEC 60884-1), O cam va phich cam dung trong gia dinh va cac muc dich 
twang tts. Phan 1: Yeti tau chung. 

TCVN 11850-11 (IEC 60896-11), Acquy chi-axit (Tat tinh tai - Phan 11: Loai c6 thoat 
khi - You tau chung va phuting phap thin. 

TCVN 11850-21 (IEC 60896-21), Acquy chi-axit dat tinh tai - Phan 21: Loai c6 van 
dieu chinh - Phtsong pilaf) this. 

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

TCVN 11324-1 (IEC 60906-1), He thong phich cam va 6 cam dOng trong gia dinh va 
cac muc dich twang tip — Phan 1: Phich cam va 6 cam 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 twang 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 &mg cat va dieu khien ha ap. Phan 1: Quy tac 
chung. 

TCVN 7326-1 (IEC 60950-1), Thiel bj cong nghe thOng tin - An toan - Phan 1: Yeu tau 
chung. 

TCVN 9622-1 (IEC 60998-1), Bo dau n61 dung cho mach dien ha ap trong gia dinh va 
cac muc dich Wong - Phan 1: Thu tau chung. 

TCVN 9623-1 (IEC 60999-1), 66 du n6i. Rut den dien bang clang. Yeu tau an toan 
doi voei khOi kep kieu bat ren va khOi kap kieu kh6ng bat ren. Phan 1: Yeu tau chung 
va yeu tau cu the di vai khOi kep dung cho runt dan c6 tiet dien tip 0,2 mm2  den 35 
mm2. 

TCVN 12237-1 (IEC 61558-1), An toan cOa may bien hp, cu6n khang, b0 cap nguen 
va cac ket hop cOa chung — Phan 1: You tau chung va this nghiem. 

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. 

IEC 60086-5, Primary batteries — Part 5: Safety of batteries with aqueous electrolyte. 
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QCVN 132:2022/BTTTT 

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 (FM/) 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 for a 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. 
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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 W flame 
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, reactors and 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 1 100 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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1.4. Giii thich 	ng0,  
1.4.1. ChD,  viet tit vO nguon nang 

Bang 1 — Ch0,  viet tat ve n u6n flanlu'ang  

ES Electrical energy source Nguen nang luvng dien 

ES1 Electrical energy source class 1 NguOn nang luvng then foal 1 

ES2 Electrical energy source class 2 Ngutm nang luvng dien loai 2 

ES3 Electrical energy source class 3 Ngutin nang luieng then !cal 3 

Bang 2 - 	vik tat ve nguen cap dien 

PS Power source Ngutin nang luvng 

PS1 Power source class 1 NguOn cap dien loai 1 

PS2 Power source class 2 Ngutm cap then loai 2 

PS3 Power source class 3 Ngutm cap dien loai 3 

1.4.2. Chu,  viet tat khac 

Bang 3 - crick,  yik tat khac 

EIS electrical insulation system He thong cach dien 

EUT equipment under test Thiet bi dang thin nghiem 

FIW fully insulated winding wire Day quan cacti dien hoon toan 

GDT gas discharge tube Ong phong dien c6 khi 

IC integrated circuit Mach tich hop 

LPS limited power source Nguen dien bi gityi han 

MEL momentary exposure level Min de tier) Vic tam th&i 

MOV metal oxide varistor Tv chOng set 

NEMA 
National Electrical Manufacturers 
Association 

Hiep hei Cac nha san xuat Dien 
Du& gia 

PIS potential ignition source Nguan danh lira tiem an 

PPE personal protective equipment Thiat bi bao ye ca nhan 

PTC positive temperature coefficient He se) nhiet de &rang 
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PTI proof tracking index Chi s6 phong dien be mat 

RC resistor-capacitor Dien tro-ty dien 

SEL sound exposure level Mo,c TO phai nhiem am thanh 

TSS thyristor surge suppressor BO chong set thyristor 

UPS uninterruptible power supply 
NguOn cung cap en khong 

I 	Dian doan 

VDR voltage dependent resistor 	Dien troi phy thuOc dien ap 

1.4.3. Thu@ ngfp va dinh nghia 

1.4.3.1. Cac mach dien 

- Mach dien ben ngoai 

Mach then a ben ngoai thiet bi va khong phai la nguon then IvOl. 
CHU THIGH 1: Mach ben ngoai dvoc phan loci la ES1, ES2 hoac ES3 ve PS1, PS2 hoac PS3. 

- Ngu6n dien 

HO thOng phan phOi then AC hoc DC (ben ngoai thiet bi) cung cap nang ly,ang host 
Ong cho thiet bi va la PS3. 
CHU THICH 1: Nguon dien bao gOrn ngutm <DO tong a:mg hoac tv nhan ye, trir khi co quy Binh khec trong ktu lieu 
nay, cat ngutn hang throng nho may pilaf dien chay bang deng co va ngtiOn dien lien tux. 

1.4.3.2. Cac thuat ng& %.4 vo boc 

- Ve boc dien 

Vd boc nham myc dich bao ye crying lai thy,ang tich do dien gay ra. 

NguOn tham khao: IEC 60050-195: 1998, 195-06-13, duicec siva d6i - thuat ng0,  "bao 
ye" da duvc sir dung. 

- VO boc 

V6 boc cif) lc* va mirc dO bao ve phis hop vol &rig dung der kien. 

NguOn tham khao: IEC 60050-195: 1998, 195-02-35 

- Vo boc chay 

V6 1:16c dirgc thiet ke nhu' mOt bien phap bao ve chOng lai sty Ian rOng cua Era tir ben 
trong vii boc ra b8n ngoai v6 tx. 

- Ve boc co,  khi 

V6 bdc nham myc dich bao ye chOng lai dau va thyang tich do ca hoc gay ra. 

- VO boc ngoai tied 

Vo boo nham bao ye kheii cac dieu kien cu the & vi tri ngoai trai. 

CHU THICH 1: V6 boc ngoai trtri cung ch the tun hien cac chirc nang cua vó boc khac, vi du: vó boc ch6ng chay, 
met ve boc diem met vo may. 

CHU THICH 2: TU hoac her) rieng biet de Cat thiet bi c6 the cung dip chat Ming dm v6 boc ngoai trot. 

1.4.3.3. Thu@ ngfi thiet bi 

- Thiat bi cam try'c Tap 

Thiet bi trong dd phich cam nguOn dien tao thanh mOt phan khong the tach rtri cua vó 
thiet bi. 
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- Thiel bi c6 dinh 

Thiet bi duct m6 to trong twang den lap Tat chi ducc c6 dinh tai vi tri bang phuang 
tien do nha san xuat xac dinh. 

CHU THIGH 1: Thief bi c613 vit hoS cac phvong ben khac de c6 djnh thiet bj cua ngvitti binh thtrang, ching hen 
nhu 64 c6 dinh vao ban hoac de thong dOng def. kh6ng dfroc coi la thiet bi co eh. 

CHU THICH Thong thvems thiet bi cd djnh se duct On tren twang, van hoac san. 

- Thiet bi cam tay 

Thiet bi ca, the di chuyen, hoac met phan cOa bat k9 loai thiet bi nao, duct thiet ke de 
cam tren tay trong qua trinh sir dung birth thuteng. 

- Thiel bi co the di chuyen 

La nh&ng thiet bi co khoi lucng tu• 18 kg tra xueng va kh6ng phai thiet bi c6 dinh; hoac 
c6 banh xe hoac cat phvang tien khac de nguti binh thutmg co the di chuyen de 
Bang theo yeu cau de thyt hien myc dich sir dung cu the. 

- Thiet bi ngoai treri 

Thiet 1)1 duct lap dat hoac de le O. vj tri ngoai trai, dusqc nha san xuat quy djnh phai 
tuan tic toan be hoac mot phan trong cat dieu kien cu the. 

GNU THIGH 1: Thiet bl Co the wen chuyen, vi du. may tinh xach lay hoac hoac dien thopi, kh6ng phai thiet bj ngoai 
tied trip khi dkroc nha san xuet quy eh de sir dung lien tut a vi tri ngoai trai. 

- Thiet bi ket n6i vinh vien 

Thiet bi chi co the duct ket net diet; hoc nget 141 not veri nguen dien bang cach sir 
dyng met tong cu. 

- Thiel bi có the cam dtrcyc loci A 

Thiet bi &rot thiet ke de ket not vari nguen dien qua phich cam va 6 cam khong cong 
nghiep hoac qua be ghep thiet bi phi tong nghiep, hoac ca hai. 

CHU THICH 1: Vi dv nhv phich cam va 6 cam /Awe de cap trong lieu chuen nhulEC TR 60083 va IEC 60320-1. 

- Thiet bi co th6 cam Ioai B 

Thiet bi duct thiet ke de ket not vat nguen then qua phich cam va 6 cam tong nghiep 
hoac qua be ghep net thiet bi cOng nghiep, hoac ca hai. 

CHU THIGH 1: Vi dv nhu phich cam va 6 cam duce de cap trong cac lieu chuan nhu,  IEC 60309-1. 

- Thiet bi chuyen dyng 

Thiet bi sir dyng trong cat nganh, nghe hoac cat nganh tong nghiep va kh6ng nham 
muc dich ban cho tong chOng. 

Nguen tham khao: IEC 60050-161: 1990, 161-05-05. 

- Thiet bi tram 

Thiet bi c6 dinh; Thiet bi duic ket net vinh vien; Thiet bi, do cat dac tinh vat I9 cua no, 
thutng khong duct di chuyen. 

CHU THICH 1: Thiet DI tram kh6ng phai la thiet bi c6 the di chuyen duct cOng kh6ng phai la thiet bi c6 the van 
chuyen. 

Thiet bi cd, the van chuyen 

Thiet bi du•gc thiet Ice de mang theo throng xuyen. 
CHU THICH 1: Vi dv bao g6m may tinh xach lay. dau dia CD va cac phu kien di Ong, bao gam a be nguen ben 
ngobi cOa thong. 
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1.4.3.4. KS' niem ‘4' tinh de chay 

- Vet lieu di chay 

Vet lieu co kha nang bet lira hoec dOt chay. 

CHU THICK 1: Tit ca cac vat lieu nhiet deo dvoc coi la co kha nang bit lira hoac dit chay. 

- Lop vet lieu a chay 

Dec tinh chay cUa vat lieu va kha nang dap tat Se chOng neu bj St lira. 
CHU THIGH 1: Vat lieu duscec phan lopi khi thin nghiem theo IEC 60695-11-10. IEC 60695-11-20, ISO 9772 hoac 
ISO 9773. 

- VOt lieu lop 5VA 

Vat lieu duct thir nghiem ify do day mong nhet duvc sir dyng va duvc phan loai 5VA 
theo IEC 60695-11-20. 

- Vat lieu lop 5VB 

Vet lieu duvc trio' nghiem o dO day mong nhat duct sir dyng va duct phan lopi 5VB 
theo IEC 60695-11-20. 

- Vat lieu lop HB40 

Vet lieu dugs thin nghiem a dq day mong nhet duvc sir dyng va duvc phan loai HB40 
theo IEC 60695-11-10. 

- Vet lieu lop HB75 

Vet lieu duvc thu,  nghiem & dO day mong nhat duct c sir dyng va duvc phan loci HB75 
theo IEC 60695-11-10. 

- Vat lieu tao b9t lop HBF 

Vet lieu x6p duvc thin nghiem b dO day mong nhat duvc sir dyng va cluvc phan foal 
HBF theo ISO 9772. 

- Vat lieu tao bot lop HF-1 

Vat lieu x6p duvc thin nghiem a dQ day mong nhat duct sir dyng va dwyc phan loaf 
HF-1 theo ISO 9772. 

- Vet lieu tao bgt l&p HF-2 

Vat lieu xitip duvc thin nghiem 0' dO day mong nhat duvc sir dyng va duvc phan lopi 
HF-2 theo ISO 9772. 

- Vet lieu lep V-0 

Vat lieu duvc thin nghiem o dO day mong nhat duvc sir dyng va duvc phan loai V-0 
theo IEC 60695-11-10. 

- Vat lieu lop V-1 

Vet lieu duct (hip nghiem d de day mong nhat duvc sir dyng va duct phan loai V-1 
theo IEC 60695-11-10. 

- Vet lieu lop V-2 

Vet lieu dint thir nghiem ex 80 day mong nhat duct sir dyng va duvc phan loaf V-2 
theo IEC 60695-11-10. 

- Vet lieu lop VTM-0 

11 
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Vat lieu duvc thin nghiem et dO day mong nhat duvc sit dyng va duvc phan loci VTM-
0 then ISO 9773. 

- Vat lieu lap VTM-1 

Vat lieu duct thin nghiem 6,  de day mong nhat duvc sir dyng va durst phan lopi VTM- 
1 then ISO 9773. 

- Vat lieu lap VTM-2 

Vat lieu duet tho,  nghiem 6,  dO day mong nhat duvc sly dyng va duvc phan loai VTM- 
2 then ISO 9773. 

1.4.3.5. Cach dien 

- Cach dien chinh 

Cach dien de cung cap mot bien phep bao ye t6i thieu chOng lai dien gist. 
CHU THIGH 1: Khai nitm nay khong op dung cho cacti On &roc s'ti dung hong cho cac mix dish Mit nang. 

- Cach dien kep 

Cach dean bao gom ca Cach dien chinh va Cach dien phy. 

NguOn tham khao: IEC 60050-195,1998, 195-06-08. 

- Cach dien chCpc nang 

Cach dien gi&a cac bo phan d5n dien chi can thiet cho chirc nang thong thutng cOa 
thiet bi. 

- Chit long cach dien 

Vat lieu each dien bao g6m !loan toan bang chat king 

NguOn tham khao: IEC 60050-212:2010, 212-11-04. 

- Cach nhiit tang cutng 

He thong cach dien don cung cap mire dO bao ye chOng dien gist ttrang throng voi 
cach dien kep. 

- Cach nhitt ran 

Cach dien hoan toan bang vat lieu ran. 

Nguon tham khao: IEC 60050-212: 2010, 212-11-02. 

- Cach dien phy 

Cach dien dOc lap duvc ap dyng ngoai Cach dien chinh de cung cap met bran phap 
bao va IDO sung de bao ve sy,  c6 ch6ng lai dien gist. 

1.4.3.6. Cac khai niaTrn khac 

- Co thi tiet p con duvc 

Co the charn vao met phan co the. 

CHU THICK 1: Met phan co* the duct doe dien Doi met hoac nhieu dau do clinic quy c3jnh trong Phu lye R, n41.1 ce. 

- 	Cung cap nguvc lai 

Dieu kien trong do then ap hoc nang luvng co &An trong ngu6n cung cap bang pin 
du' ph6ng duct cap !pi cho.  bat ky dau n6i dau vac) nao, truc tier) hoac bang throeng ro 
ri trong khi host deng of the dO nang luvng der tit va khong cif) nguOn dien 

- Val thin 
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Vai bOng thy trong khoang 40 g / m2  
CHU THICH 1: Vol tiara la met loai gac bong the, dot !Ong leo. ban deu duct sir dyng de goi pho mat. 

- Ngat ket not thiet bi 

C6 nghia la ngat ket not dien cOa thiet bi khei nguon dien, a vi tri ma, tuan thO cac yeu 
cAu quy dinh ye cach ly. 

- Noi dit chivc nang 

N6i dat mot diem hoac cac diem trong he thong hoac trong lap dat hoac trong thiet bi, 
cho cac myc Bich khac ngoai an toan diem 

Ngu6n tham khao: IEC 60050-195: 1998 /AMD1: 2001, 195-01-13 

- Day cap nguon khong the thao rai 

Day cap nguOn linh boat duvc gen vao hoac lip rap vai thiet bi va khOng the thao rai 
khOi thiet bi neu khOng sir dyng cling cu. 

- Vi tri ngok troi 

Vi tri dat thiet bib nal co sty bao ve khoi thai tiet va cac anh huang ben ngobi khac do 

tea nha hoac cau trim khac cung cap bi han the hoac khong ton 

- MCPC do nhiem ban 

flat tru'ng bang so ma to nhiem bin du' kien cua m6i truang vi m6. 

Ngu6n tham khao: IEC 60050-581: 2008, 581-21-07. 

- Wing hp) the flap can 

\fling chi co the tiep can veyi nhOng nguti c6 k9 nang va nhOing nguti duvc huang 
dan vai sir Ciy quyen thich hop. 

- They nghiam thutng xuyen 

Th6,  nghiem ma ling thiet bi rieng le phai chju trong hoac sau khi san xuAt a xac dinh 

xem thiet bi do cat tuan thO cac tieu chi nhit djnh hay khong. 

Ngutm tham khao: IEC 60664-1: 2007, 3.19.2. 

- They nghiem lay mail 

Thin nghiem tren rnOt so thief bi duvc lAy ng5u nhien tir met 16. 

Nguen tham khao: IEC 60664-1: 2007, 3.19.3. 

- Che d(i !fang luvng duvc lusu triv 

Che dO hoat Ong On dinh ma nguOn cung cap pin dix ph6ng dat duce trong cac dieu 

kien cu the. 

CHU THIGH 1: Phu hop veri IEC 62040-1:2017. etc deu kien quy dinh nhu sau: 

- Nguon dien dhu vac AC bi ngat kei not hoac weft out dung sai yeu Cau: 

- Cong sat boat Ong va &mg suet deu ra duct cung cap bei thiet bi Itru trir nang !Leong; 

- Tai narn trong dinh mire &roc chi dinh cua nguon cung cap pin du phong. 

- Dung cu 

DOi tuang c6 the dirge sill,  dung de van hanh vit, ch6t hoac cac phuang tien co djnh 
tuang tv. 

CHU THIGH 1: Vi du ve etc &Ong Cu bao gem &mg xu, be 456 an, tua vit, kim, v.v. 

- Dong than them 
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Doing dien qua ca the nguti khi cat b0 phan ca the them vao hai hoac nhieu 136 phan 
c6 the tiep can hoac mOt bQ phan co the tiep can duvc va dat. 

- Th& nghiem dien hinh 

Thu,  nghiem tren m0t matu dai diOn vai myc tieu xac dinh xem, nhu duct thiet ke va 
san xuat, ne c6 the dap 0,ng cac yeu cau cue tieu chuan nay hay khong. 

- Wing lam viec 

Kh6ng gian ben trong thiet 1)1 co kith thuifiec ma melt nguti c6 the vao toan 136 hoac 
mOt phan (vi dy, toan bQ chi hoac du) de bao &rang hoac van hanh thiet bi va 6,  
nhfrng nai c6 the xuat hien cac nguy ca ca hoc. 
CHU THICH 1: Met yang lam viec to the china nhieu han met ngan. Met ngan co the Hutt sir dung cho muc dich 
hopt Ong hoac dich vv. 

CHU THICH 2: Thiel bi china vong lam viec thutng dugs lap dat trong khu vvt truy cap han the. 

1.4.3.7. Cac dieu kien hoat Ong va 18i 

-Dieu kien hoat dOng bit thutng 

Tinh trang hoat Ong tam thoi khOng phai la dieu kien hoat dOng binh thuang va kh6ng 
phai la tinh trang 16i den 	cOa chinh thiet bi. 

CHU THIGH 1: Cac dieu kien hoat clang bat thutmg dint guy dinh trong A.3. 

CHU THICH 2: Tinh trang host clang bet Outing c6 the do thiet bi hoac nmreti gay ra. 

CHU THIGH 3: Dieu kien boat dOng bat thitang co the den den hong h6c be phan, thief bj hoac sv boo vO. 

- Hoat crOng khong lien tyc 

Hoot Ong trong mi6t boat cat chu k9, moj chu k9 bao gOm mOt khoang thai gian host 
Ong sau dO la mOt khoang thai gian khi thiet bi tat hoac chay khong tai. 

- Cong suet diu ra kh8ng bi cat 

Cong suet song sin tieu tan trong tit khong tai danh dinh, divot do a 1 000 Hz khi b6t 
dAu cat ten mOt hoac ca hai dinh cut dal. 

- Dieu kien hoat Ong binh thu'O'ng 

Phiyang thirc hoat doing the hien tang chat the tang tot pham vi sir dyng binh thuang 
c6 the duvc mong dtei mOt each hop 19. 

CHU THIGH 1: 	khi to quy djnh khac ducc rift. cat dieu kien boat dOng binh thutmg khac nghiet nhat la gia trj 
mac djnh bat 10 nhat nhtr quy dinh trong A 2 

CHU THICH 2: Viec kW-1g sit dung nha du kien khong dvctc de cap trong cat diitt le van hanh binh thutmg. 
Thay vao de, n6 dvac xet trong dieu kien hoat dOng bat thvang. 

- Tin s6 dap Cvng cao nhit 

T6r1 so thin nghiem tao ra tong suet dau ra Ian nhat dutt do & tra khong tai danh 
dinh. 

CHU THICH 1: Tan so dtrvc ap dung phai narn trong pham vi hopt thing du kien c,Cia be khuech 	dOu do. 

- Tro' khong tai dinh mire 

Tra khong hoac dien tra, theo ding bo cQa nhe sari xuat, bang cach ket cu6i mach 
dau ra. 

- Sir dyng sai du,  Joan divot 

SO,  dyng san pham, qua trinh hoac dich vu theo each kh6ng duvc nha cung cap du' 
kien, nhu'ng co the la ket qua cOa hanh vi con ngvai co the doan Mitt duvc. 
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CHU THICH 1: Viec sir dung sai co the twang tarot &roc mOt each hop 19 duct coi la met clang caa cac Mau kien 
hoot dOng bat thvong. 

NguOn tham khao: ISO / IEC Guide 51: 2014, dvqc sirs dOi - Trong dinh nghia, "san 
pham hoac he thOng" de' duvc thay the bang "san pham, quy trinh hoac dich vu". 

- Float Ong trong they' gian ngan 

Host deng trong dieu kien hoat Ong binh thutng trong met khoing theri gian xac dinh, 
bat dau khi thiet bi ngu0i, khoang theri gian sau moi khoang thai gian hoat dOng du de 
thiet bi nguOi xuong nhiet dO ph6ng. 

- Tinh trang lei clan le 

Tinh trang die thiet bi c616itrong dieu kien hoat Ong binh thtrong cOa met bien phap 
bao ve duy nhat (ntarng khOng phai la bien phap bao ye tang cutng) hoac cua mOt 
thanh phan hoac mOt thiet bi. 

CHU THICK 1: Cat dieu kien str c6 don le &nye guy eh trong A.4. 

1.4.3.8. Con nguti 

- Nguti hu'&ng den 

Ngtrai duvc hutng clAn hoac giam sat beri met nguti c6 chuyen mon ye cac nguan 
{Tian va nguti co the sir dung mOt oath co trach nhiem cac bien phap bao ve thiet bi 
va cac bien phap phong ngira lien quan den cac nguOn dien do. 
CHU THICH 1: Gam sat, nhtr don sir dung trong Or) nghia. c6 nghTa la cla sv chi dao va giam sat hoat (song 
cua nhUng ngutri khac. 

- Nguti binh thutng 

Nguti khOng phai la met nguti c6 k9 nang cung khong phai la met ngtrai duvc hutng 
dan. 

NguOn tham khao: IEC 60050-826: 2004, 826-18-03 

- Nguti co ky ;tang 

Nguti co trinh dO hoc van hoac kinh nghiem lien quan de cho phep hp xac dinh cac 
m61 nguy hiern va thipc hien cac hanh dOng thich hop de giam nguy ca thirang tich 
cho ban than va nhang nguti khac. 

NguOn tham khao: IEC 60050-826: 2004, 826-18-01, duvc slra dei - Dinh nghia da 
duct ap dung cho tat ca cac Ioai mai nguy. 

1.4.3.9. Cac nguen co the danh Ilya 

- Ngu6n dinh leva trim in PIS 

Vi tri ma nang luvng dien co the gay ra danh lira 

- Nguon danh lira ho quang PIS 

PIS trong do ho quang co the xay ra do ho phAn dan hoac tiep diem. 

CHU THICH 1: Co the sir dung mach bao ve dien (Cr hoac cac bien phap xay dung bey sung a ngan met vi tri tra 
thanh PIS phong dien. 

CHU THICH 2: Tiep diem bi 181 hoac gian down trong ket nei then c6 the key ra trong cac mgu den den Iran bang 
mach In dupe coi la nom trong pham vi &la dinh nghia nay. 

- PIS dien tree 

PIS trong d6 met 1)0 phan co the bat lira do tieu tan cOng suat qua mitt 

CHU THICH 1: CO the sir dung mach bao ye (lien tir hoac cac bien phap )(Ay thing b6 sung de ngan mot vi In trey 
therm PIS then Ira. 
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1.4.3.10. Dinh mot 

- Ming dinh mire 

Dong dien dau vao cua thiet bi, theo cong bd cua nha san mat, ar dieu kien hoat dOng 
binh thutng. 

- Tin s6 dinh mtvc 

Tan se) cung cap hoac dai tan s6 theo cong be) cua nha san xuat. 

- Cong suit dinh !TICK 

Cong suit dau vao cua thiet bj, theo cling b6 cua nha san xuat, a dieu kien hoat Ong 
binh thfrong. 

- Dien ap dinh rtu'vc 

Gia tri dm then bp do nha san xuat an dinh cho mot bq phan hoac thiet bi va lien quan 
den cac dac tinh boat clOng va Neu suit. 

CHU THIGH 1: Thiel bi co the to nhieu hcm mOt gia trj dien ap danh dinh hoac co the co dai dien ap danh dinh. 

NguOn tham khao: IEC 60664-1: 2007, 3.9. 

- Dal dien Ai) dinh mut 

Dai dien ap cung cap, theo cong bd cua nha san xuat, duvc bleu thi bang then ap dinh 
MCFC. 

- Dinh min clang diet) bao ve 

Dinh mire &mg dien cua thiet bi bao ye qua dong dutc lap dat trong t6a nha hoac 
trong thiet bi bao ve mach dien. 

1.4.3.11. Bao ye 

- Bao ye nguan cap dir lieu 

Ca the kiern soat lam giam nguy ca dien giat do nguan cap do lieu. 

- Bien phap bao ye co,  ban 

Bien phap cho phep bao ye trong dieu kien hoat Ong binh thutng va trong dieu kien 
hoat Ong bat thutng bat cir khi nao nguitin nang lutng co kha nang gay dau hoac 
thurng tich c6 mat trong thiet bi. 

- Bac, ye kep 

Bien phap bao va bao gam tea bien phap bao ye ca ban va bien phap bao va 1;4 sung. 

- Bao ye thiet bi 

Bao ye mot phan vat 19 cua thiet 1)1. 

- Bao ye cai dit 

Bao ye mot phan $tly cua cai fiat thO cong. 

- Bao ye có hutng din 

Bao ye you cat' hanh vi cy the. 

- Phong he ca nhan 

Thiet bi bao hp ca nhan dint deo tren nguti va lam giarn sty trap xtic vbj nguan dien. 
cHt) THIGH 1: Vi du nhu• tem chin, kinh bao hO. gang tay, tap de. khau trang hoac thiet bj thee. 
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- Bien phap ph6ng ngira an toan 

Hanh vi cua ngireri &roc twang d5n de tranh tiep XCJC hoac tiep xUc vdvi nguon nang 
Itrang loaf 2 du'a ten skr giam sat hoac twang dan cOa met nguti co k9 nang. 

- Day lien Wet bao ve 

Deng dean trong day an bao ve trong thiet bj duvc cung cep cho lien ket ding the bao 
ve cCia cac be phan &roc yeu ceu noj at cho cac myc dich an toan. 

CHID THfCH 1: Day dan lien ket bao ye nam ben trong thiet bi. 

- DOng dien trong day d5n bao ye 

Day din &roc cung cep cho cac muc dich an toan (vi dy, bao ve chang then gist). 

CHO THIGH 1: DOng den trong day d5n bao ye 19 day not ciet bao ye ?vac day d5n lien tit bao ve. 

Nguen tham khao: IEC 60050-195:1998 / AMD1: 2001, 195-02-09. 

- Nei Tat bao ve 

N6i dat mot diem hoac cac diem trong he th6ng hoac trong he thong rep dat hoac trong 
thiet bi vi muc dich an town dien. 

Nguen tham khao: IEC 60050-195:1998 / AMD1: 2001, 195-01-11. 

- Day dan not dat bao ye 

Dong dien trong day dan bac, ve ket noj au not dat bao ve chinh trong thiet bi vii diem 
not del trong cong trinh lap dat cua toa nha de not det bao ve. 

- Bao v§ tang cutng 

Bien phap bao ye dan nhat host deng hieu qua then: Dieu kiln hopt Ong binh thtraeng; 
cac dien kiln host Ong bat thutng; va cac dien kiln I6i dan le. 

- Sy,  bao ye 

Be phan vat ly hoac he thong hoac twang din &roc cung cep cy the a giam kha 
nang bi dau hoac thtrang tich, hoac, del voi hoa hoan, de Om kha rang bit lira hoac 
chay Ian. 

- Khoa lien d§ng an toan 

Kha nang ty,  Ong thay dei mot nguon nang Ivong thanh mot nguon nang luvng loai 
thap han trutc khi co kha nang truyen nang Ruing cao han cho met be phan co. the. 

CHU THICH 1: Khoa lien (Ring an toan bao g9om  he tying cac be phan va mach lien quan trot tiep den chirc Ming 
bao ye. bao g6m cac thiet bj ca dien, day dam Veil bang mach in, he thong day dien va dau at& ciia chUng, v.v., 
nett c6. 

- K9 nang bao v* 

Hanh vi cua nguti co k9 nang de tranh tiep xOc hoac tier) xGc vai nguon nang luvng 
lopi 2 hoac cap 3 Oa trail hoc yen va kinh nghiem. 

- Bien phi!, bao ve be sung 

Bien ()hap ttx ve duvc Op dung ngobi bier) phap tty ye ca ban da hoac dang hopt Ong 
trong trutng hop khong Op dyng bien pile!) tkr ye ca ban. 

1.4.3.12. Khe he,  khong khi va chieu clai duting r6 

- Khe her khong khi 

Khoang gian cich ngin nhet trong khong gian giCra hai be phan d5n dien Nguen tham 
khao: IEC 60664-1: 2007, 3.2. 
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- Chieu dai dutng ro 

Khoang gian cach ngen nhat dpc theo be mat dia vat lieu cach dien grin hai bQ phan 
dan dien. 

Nguon them khao: IEC 60664-1: 2007, 1.4.3, duvc sCra dOi - Trong dinh nghia, "chat 
ran" da bi x6a. 

1.4.3.13. Dien Sp va deing dien 

- Dien Sp DC 

Dien ap c6 dp gan song dinh den dinh khong viol qua 10% gin trj trung binh. 

CHI) THIGH 1: Khi dp gc'n sang dinh den dinh yin)/ qua 10% gia tri trung binh. thi co eta ap dung cac you cau hen 
quan den dien ap dinh. 

- 	Nguan dien qua dif) 

Dien ap dinh cao nhat du' kien giOa dau vao nguen Iubi va den thiet bj phat sinh tip 
qua de) ben ngobi. 

- Dien ap trot!) xGc tiM1 nang 

Dien ap giCra cac b0 phan dgn dien c6 the tie!) can ang thOi hoac gi&a mot b0 phan 
dean then co the tiep can duvic va dat khi cac b0 phan dAn dien dO dang khOng tiep 
xuc. 

Nguesin them khao: IEC 60050-195: 1998, 195-05-09, duvc the doi - Trong dinh nghia, 
"hoac giDa met phan clan dien c6 the tiep can ve Tat" da dvgc them vao. 

- 	D6ng din bao ye 

Dong dien chay qua day dgn n6i elk bao ye trong dieu kien lam viec binh thutng 

CHU THIGH 1: [trig en clan bet) ve tank Clay duvc bao gem trong thuat ngrx "clang dian rd". 

- Dien ap chiu thO' you cau 

Dien ap dinh ma each dien clang xem xet can phai chju cluvc 

- Dien ap lam viec RMS 

Gia trj RMS thvc cua dien ap lam viec. 

CHU THICH 1: Gib tri RMS thuic cua dien ap lam viec bao gem bet ky thanh often DC nao cUa dang song. 
CHU THiCH 2: Gia tri RMS kat qua car a dang song c6 dien ap RMS xoay chieu A va dien ap thanh phan DC B 
chnrc cho theo cang thin sau: 
GO hi RMS = 	+ 132)1/2 

- Qua dien ap tern thei 

Qua dien ap 6,  ten so nguen dien Ivbf trong theri gian biting doi dai. 

- Dien ap lam viec 

Dien ap Van bat k9 phan cach dien cy the nao trong khi thiet bj dvqc cung cap & dien 
ap danh dinh hoac dien ap bat k9 trong dai dien ap danh dinh trong dieu kien lam viec 
binh thutng. 
CHU THiCH 1: Qua de ben ngoai ducc b6 qua. 
CHU THICH 2: Dien ap dinh dinh k9 &roc INS qua. 

1.4.3.14. Cac loaf thiet bi lien quan den bao ve cheng dien gist 

- Thiet bi losi I 
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Thiet bi cO Cach dien chinh throe sir dyng nhu,  met bien phap phong ve cci ban ye yeti 
lien ket bao ye va not dat bao ve disc sCe dyng nhu' met bien phap bao ye [JO sung. 

CHO THICH 1: Thiat bi cap I co th4 ciuvc cung cap vOri k4t Su Sp ii. 

Nguen tham khao: IEC 60050-851: 2008, 851-15-10, disc sCra dOi - Dinh nghia da 
duvc dieu chinh cho phi) hap yifyi nguyen tac tu' ye. 

- Ket ceu loaf II 

Met phan cUa thief bi ma b5o ye cheng then giat dva tren cach then kep hoac cach 
dien tang cutng. 

- Thiel bf loai II 

Thiel bi trong do bao ye cheng dien giat kh6ng chi din yao Cach then chinh ma co 
cung cep bier, phap b5o ye bO sung, khong co quy dinh ve not det bao ye hoac phu 
thuec yao dieu kien lap that. 

- ThiOt bi loai III 

Thi6t bi trong do bao ye thong then giat dva yap ngu6n cung cep tu,  ES1 va trong do 
ES3 khong dvoc tao ra. 

1.4.3.15. Cac thuit ngti,  

- Day quin cach diOn hoan toan FIW 

Day &Ong ton trang men polyurethane, cep chiu nhiet 180. 

CI-10 THICH 1: Obc tinh cacti Mr! Ott hop vbi IEC 60317-0.7, IEC 60317-56 va IEC 60851-5: 2008. Gee Mu 
than nay tong 	day nay 16 "day khong CO khuyat tat". dtrot dinh nghia In "day wan khong CO hien tuvng 
gian doan Man khi thfr nghiem trong cac Mu kien cu the". 

CHO THICH 2: Thu$t rig& "day kh6ng Idin thuteng duvc sir dung 44 chi FIW. 

- Cip dc) FIW 

Dai pham vi dvong kinh tong cong cUa day (FIW3 den FIW9). 

2. QUY DINH KY THUi!kT 

2.1. You cau chung 

2.1.1. T6ng quan 

Ap dyng cac you ciu va chip nhen 661 veil vat lieu, 136 phen ve cac cum 
lip rap 

Cac yeu cau duvc quy dinh trong cac dieu lien quan va trong cac phy lyc lien quan 
neu disc (ham chieu trong cac dieu do. 

St, phO hop cua cac vat lieu, be phan hoac cum lap rap duvc chthig minh bang cach 
ben hanh kiem tra sv phO hop trvc tie hoac xem xet din tren cac dir lieu da duvc 
cong b6 hoac ket qua tier nghiem Wet 66. 

2.1.1.2. Sip dyng cac bc) phan 

Khi be phan, hoec met dac tinh cua be' phan, dvoc coi la bien phap bao ye hoac met 
phan cua bien phap bao ye, cac chi tiet do ph5i Wan thO cac yeu ceu trong tai lieu nay 
hoac cac dieu yeu ceu khac dOi yeti khia canh an toan dOi yeti be phan trong cac heti 
chuen lien quan neu co. 
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Sy' phO hop duvc danh gia bang each kiem tra va thOng qua cac du' lieu hoac ket qua 
th& nghigm lien quan. 

2.1.1.3. Thigt ke va cau teo thiet bi 

Thief ke va cau tao cCia thiet bi phai ca cac bign phap bao ye de giarn kha nang bi 
thutmg hoac thigt hai khi thiet bj hoat dOng trong cac dieu kign hot dOng binh thuteng 
nhu' quy dinh trong A.Z cac digu kien hoat dOng bat thvang nhfr quy dinh trong A.3, 
va cac dieu kien 16i don nhu,  quy dinh trong A.4. 

Cac be phan cOa thiet bi co the gay thvang tich se khong thg tier) can dun va cac be 
phan co the tiep can dint deu se kh6ng gay ra thuang ten. 

Srt phii hop &roc danh gia bang cach kiem tra va ket qua th& nghigm lien quan. 

2.1.1.4. Up diet thiet bi 

Tr& twang hqp neu trong 2.1.1.6, viec danh gia thiet bi theo tai lieu phai xem xet 
Wang dgn cua nha san xuat co lien quan den cai dot, di ddri, bao &fang va hoat dOng, 
neu co. 

Thief bi ngoai ter' va vo bpc ngoai trai cuia cac thiet bi phai thich hqp de star dyng 6 bat 
k9 nhigt de nao trong pham vi do nha san xuat quy dinh. Neu nha san xuat khOng quy 
dinh thi phai lay pham vi nhv sau: 

- Nhigt dO mOi twang tai thieu: — 10 °C; 

- Nhigt dO mei trutng tai da: + 40 °C. 

Kiem tra su' phO hqp bang cach xem xat va bang tech danh gia clCr lieu doge cung 
cap bai nha san xuat. 
CHO THICH 1: Cac gia tri nhiet dO Iran Ova vao !EC 60721-3-4, Loai 4K2. Cac gia hi nay kh6ng tinh den mai truOng 
khac nghiet (vi da: cut ky lanh hoac cot kt nong); cOng Mu,  khong bao nom nhiet km° but xa Er mat trOi (nang 
lvvng mat trtri). 

CHU THICH 2. Tieu Owen IEC 61587-1 co cung dp Mc thong tin va Mc mitt tinh nang Cl. C2 va C3. 

2.1.1.5. Kot cau va cac b9 phan khOng duvc de cap cu the 

Trvang hqp thiet bi lien quan Ten cOng nghe, thanh phan va vat ligu hoac phvang 
phap cAu tao khOng du'c't de cap cu the trong tai lieu nay, thiet bi phai co cac bien 
phap bao vg khong it han cac bign phap bac,  vg duqc quy dinh trong tai ligu nay va 
cac nguyen ta'c an toan Kiang Crng 

2.1.1.6. Huang tat thiet bi trong qua trinh van chuyen va sir dyng 

Huang dOt co anh hvang clang kg den thiet bi khi s& dyn9 hoac anh twang den cac 
kat qua th& nghigm. Tat ca cac twang dat trong tai ligu lap dat va s& dung au can 
phai duvc tinh den. Tuy nhien, neu thiet bi co xu hutng drat s& dyng co dinh tai ch6 
bai met nguti binh thuteng, chang han nhu,  cac 16 vit cho viec gan trtyc tie') len mat 
lap dat hoac th6ng qua viec sir dung gia da va cac tinh nang Wang tv duqc cung cap 
cOng v6i thiet bi hoac san co trail thi trutng thi tat ca cac vi tri co kha nang anh hutng 
den hutng dat cua thiet bi phai duos tinh den, bao gam ca kha nang lap len be mat 
kh6ng thang &mg. 

Ngoai ra, dOi vai thiet bi c6 the van chuyen, tat ca cac twang dat thiet bi khi van chuyen 
deu se duvc tinh den. 

2.1.1.7. kva ch9n fiats chi 

Trong dO tai lieu nay chi ra sv Iva than giCra cac tau chi tuan thO khac nhau hoac giCra 
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cac phisang phap hoac dieu kien this nghiem khac nhau, skr lira chon do nha san xuat 
quy dinh. 

2.1.1.8. Chat long va cac bii phin china chit long (LFC) 

Tit khi duvc quy dinh la chat long cach dien, chat long phai duvc coi la vat chat dan 
dien. 

Ket cau va cac yeu cau that nghiem del vai LFC co dieu ap drat sir dung ben trong 
thiet bi co kha nang gay chan thuvng theo nghia cua tai lieu nay do r6 ri chat long 
trong LFC phial tuan thO theo D.15. Tuy nhien, D.15 kheng ap dung cho nhOng dieu 
sau: 

- LFC duvc niem phong trong thiet bi nhung khi ma ra tiep )(Cie vai khOng khi; hoac 

- Cac thanh phan chtira mot Itrang nho chat long khang co kha nang gay ra bat Icy char) 
thtrang nao (vi du, man hinh tinh the lOng, to dien, ong dan nhiet lam mat bang chat 
long, v.v.); hoac 

- LFC va cac be phan lien quan cua no ph0 hap vai P.3.3; hoac 

- Thiet bi co chaa han 1 lit chat long. 

2.1.1.9. Dyng cu do dien 

Dung cu do dien phai ca du bang th6ng de cung cep kha nang dec só chinh xac, yeu 
to nay co tinh den tat ca cac thanh phan (DC, tan sO nguOn, tan sO cao va song hai) 
cua tham sO duct do. 

Khi do met gia tri RMS, can dam ban thiet bi do c6 the dec gia tri thing cho gith tri RMS 
cua tin hieu dang song hinh sin cling nhie kh6ng hinh sin. 

Phep do phai dircyc thvic hien vai acing he do c6 tra khang dau vat) kh6ng anh hutng 
Bang ke den ket qua phep do. 

2.1.1.10. Cac pile), do nhiet do 

Tr& khi c6 quy dinh khac, trong dO ket qua cOa this nghiem co the coi la phy thuec vac) 
nhiet de moi.truang, pham vi nhiet do mei Wang cho phep cOa thiet bi &roc nha san 
xuat cong b6 (Tma). Khi thut hien thin nghiem tai met gia tri nhiet de mei tniong cu the 
(Tarnb), phep ngoai suy (tren va duti) cua ket qua phep thin co the duvc sir clung de 
xem xet tac Ong cua Tma den ket qua. Cac be phan va cum lap rap c6 the duvc xem 
xet rieng biet vai thiet bi neu ket qua this,  nghiem va phep ngoai suy dal dien cho toan 
be thiet bi dang duvc this nghiem. DO,  lieu thin nghiem lion quan va thOng sO k9 thuat 
cOa nha san xuat co the duvc kiem tra de xac dinh anh Inverng cOa 	thay dei nhiet 
de dOi vai met thanh phan hoac cum lap rap (xem A.1.5). 

2.1.1.11. Diiu kien trang thai On dinh 

Dieu kien trang thai On dinh la dieu kien khi sir On dinh nhiet do duvc coi la ton tai 
(xem A.1.5). 

2.1.1.12. Phan cap cac bien phi') bao ve 

Cac bier phap bao ye duct yeu cau vai nguti binh thutng &vac chap nhan, nhung 
co the kh6ng bat buec vai ngt.rai duvc chi den va nguti co k9 nang. Mang tyr nhty 
vay, cac bien phap bao ye duvc yeu cau vai nttng ngvai dirge chi dan duvc chap 
nhan, nhung c6 the khong bat buec del vai ngtrai c6 k9 nang. 

Met bran phap bao ve tang cutng c6 the &vac sit,  dung thay cho met bien phap bao 
ve ca ban hoac met bien phap bao ve be sung hoac bien phap bao ye kep. Met bien 
pilaf) bao ve kap ca the duct so' dyng thay cho met bien phap bao ye tang cutng. 
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Cac bien phap bao ve, ngoai cac bien phap bao ve thiet bi, duvc quy dinh trong cac 
dieu ca the. 

2.1.1.13. Cac vi dy duvc de cop trong quy chuin nay 

Trong trutng hap cac vi dy duvc dua ra trong tieu chuen nay; cac vi dy, tinh hueng 
va giai phap khac lien quan deu khong bi loai 

2.1.1.14. Thip nghiem tren cac bo phan hoot miu tich Wet voi san phim cad 
cOng 

Neu thus nghiem duvc tien hanh tren met be phan hoac miu tach Net vai san pharn 
cuei ding. thi thin nghiem phai drat tien hanh nhv trong dieu kien b0 phan hoac m5u 
dO narn trong san pharn cuoi ceng. 

2.1.2. Phan loai cac ngu0n nang luvng 

2.1.2.1. Nguon nang luvng loai 1 

Tro,  khi co quy dinh khac, nguon nang luting loai 1 la nguon nang Ivang co MO'C khong 
vuvt qua giO1 han loai 1 trong: 

- Cac dieu kien boat Ong binh thutng; va 

- Cac dieu kien hoat dOng bat thutng khOng d5n den mot tinh trong loi dm; va 

- Cac dieu kien I6i dun khong d5n den viec vuvt qua giai han loai 2. 

Dong Bien trong day d5n bao va la nguOn nang luvng then loai 1. 

2.1.2.2. Nguon [tang luvng loai 2 

TrO,  khi co quy dinh khac, nguon cap 2 IA nguon nang luvng c6 mt:rc vugt qua giai ban 
loai 1 va khong yucrt qua giai han loai 2 trong dieu kien boat (long binh thutng, dieu 
kien boat do, ng bat thwang hoac cac dieu kien I6i dan. 

2.1.2.3. Nguon nang luvng loai 3 

Ncuen nang luting toai 3 la nguon nang luvng 66 rnO,c vvat qua giai han loai 2 trong 
dieu kien boat Tong binh thvang, dieu kien hoat Ong bat thwang, hoac dieu kien lei 
dan, hoac bat ky ngu6n nang !yang nao drat khai bao la ngu6n nang luvng loai 3. 
nhu,  da neu trong 2.1.2.2.1. 

Day din trung tinh la nguon nang !yang then loai 3. 

2.1.2.4. Phan loai ngu6n nang luvng theo cling 136 

Nha san xu6t 66 the cong be: 

- Nguon nang luvng loai 1 la nguOn nang luvng loai 2 ha nguon nang !yang loai 3; 

- Nguon nang Ivang loai 2 la nguon nang luvng loai 3. 

2.1.3. Bao ye thong Iai cac ngu6n !fang luring 

2.1.3.1. You cau chung 

Cac thuat ngu' "nguti", "co the" va "cac be phan co' the" dvqc mo to fool cac dau d6 
trong Phu Ric R. 

2.1.3.2. Cac bien phap bao ye de bat) ye met nguti binh thutng 

2.1.3.2.1. Bien phap bao ye gicra ngu6n nang luvng loai 1 va nguti binh thutng 
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KhOng co bien phap bao ye nao duce yeti cau gipa nguon nang Japing Ioai 1 va nguti 
binh thutng. Do de, met nguti binh thutng co the trap can tnyc tiep nguon nang 
Itypeng bpi 1.  

• 
_ . 

Nguon fling 
Itrqnslo* I 

Ngubi binh 
thirong 

1!.C: 

Hinh 1 - Bao ve ngutin nang luvng Ioai 1 va nguti binh thutng 
2.1.3.2.2. Bien phap bao ve giera ngu6n nang Iwcyng Ioai 2 va nguti binh thuong 
Can co it nhat mot bien phap bao ye ca ban giu:a nguon nang Wing lc* 2 va nguti 
binh thutng 

       

Nylon wing 
krona tom II 

Sian phip 
bao ce 
co bin 

Nyrad binh 
thoong 

  

       

Hinh 2 - Bao ve giu'a ngu6n nang luvng Ioai 2 va ngu'&i binh thtrang 

2.1.3.2.3:  Bien phap bao ve giu'a ngu6n nang lugng Ioai 2 va ngtveyi binh thutng 
trong dieu kien host ddng veri nguti binh thutng 

Neu cac dieu kien hip* Ong yeti nguti binh thuang yeu cau phai thao be hose hay 
be bran phap bao ye co: ban, met bien phap bao ye dutc hutng dan n se clutyc cung 
cap va dint dat theo each ma met ngtrai binh thutng se nhin thay th6ng tin ve bien 
phap bao ye duvc hutng clAn truck khi thao be hoac hay be bien phap bao ve c. 

Bien phap bao ye dune Wang den phai bao gem tat ca nhQ'ng dieu sau: 

- Xac djnh cac be phan va vi tri caa ngu6n nang luvng Ioai 2; 

- Chi re cac hanh Ong se bao ve con ngtrai khei ngu6n nang luvng do; tea 

- Chi dinh cac hanh dOng de khoi phyc hoac phut hei bien phap bao ye ca ban. 

Neu cac dieu kien hoat dong \nisi ngueti binh thipang yeu cau phai thao be hoac hay 
be bien phap bao ve ca ban, va nai thief bi &rot thiet ke de sa: dung trong gia dinh, 
met bien phap bao ye duet hutng dan, twang tai nguti Ian, se canh bao ye viec tre 
em khang &roc thao be hoac hay be cac bien phap bao ye co: ban. 

p 
Sign phap bao 

E>  ca ban bi E> 
that) be 

1 /4 	 

1/4  

Nguon ning 
hrdng Ioai 2 

It 

Nyoari binh 
thtrarng 

BRn phi') kao 
Vo Inning dan 

Hinh 3 - Bao ve gicra ngu6n nang luvng Ioai 2 va nguti binh thverng 
co dieu kien 
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2.1.3.2.4. Bien phap bao ve gi&a ngu6n nang luvng Ioai 3 va nguti binh thutng 

Trir khi duvc quy dinh khec, 

- MOt Wen phap bao ve ca ban ve met bien phap bao Ye be sung cho thiet bi de °Ong 
hinh thanh met bien phap bac, ye kep; hoar 

- Met bien phap bao ye tang cuang dupe yeu ceu giCra nguan nang luvng Ioai 3 ye 
nguti binh thutng. 

/EC 

Hinh 4 - Bao ve giDa ngu6n nang Wong lo#i 3 va nguti binh thutng 

2.1.3.3. Cac bien phap bao ve de bao ve nguti du'c't chi din 

2.1.3.3.1. Bien phap bao ve glen ngu6n Wang luvng lo?i Iva nguti du'c't chi din 

KhOng co bien ',hap bao ye nao duct you ceu giCra nguen nang luting Ioai 1 ye nguti 
duvc chi d5n. 

Nguon clang 
Itrang toil 1 c> 

Ngoki dtroc 
chi din 

II C 

Hinh 5 - Bao ye giuta ngutn nang luvng Ioai 1 va nguoi du'c't chi din 

2.1.3.3.2. Bien phap bao ye giuta ngu6n nang luvng Ioai 2 va nguti duvc chi din 

Nguti duvc chi d5n sir dung bien phap b5o ye ph6ng ngira. Kh6ng can thiet phai c6 
them Wen phap bao ve neo giCra nguen nang luvng Ioai 2 ye nguti duce chi d5n. Do 
do, nguifin nang luting Ioai 2 co the tiep can duvc ngtiti duvc chi d5n. 

Nguein.  Tang 
luqng Ioai 	IE) 

Bien phip bao 
vi phOng nein 

Nguat 
huong din 

     

/LC 

Hinh 6 - Bao ve girva ngu6n nang luvng Ioai 2 va nguti duvc chi din 

2.1.3.3.3. Bien phap bao ye Oita ngu6n nang Tutting lo4i 3 va nguti du'c't chi din 

Tr& khi co cac quy dinh khac, 

- Met bien phap bao ve ca ban va met bien phap bao ye be sung cho thiet bi de ding 
hinh thenh met bien phap bao ye kep: hoac 
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ve
Biin phip bac, 

1.-9,  sling 
Nguti ce 
k-St nang 

Nguan nang 
brans Ioai 2 

 

ic> 

Ntatii din t
tuning din 
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- Mot bien phap bao ye tang cutng duvc you ceu giCra ngu6n nang luvng Ioai 3 va 
nguti duvc chi dan. 

Nguanning 
twang loci 3 

Sion phap bao 
ca ban 

Hinh 7 - Bao v5 giDa nguiin nang luvng Ioai 3 va nguti duet chi din 

2.1.3.4. Cac bi5n phap bao v5 di bao v% nguti co k9 nang 

2.1.3.4.1. Bien phap bao ve giika nguim nang luvng loqi 1 va ngu'&i co k9 nang 

KhOng co bien phap bao ye nao &rot yeu ceu gicra nguon nangluvng Ioai 1 va ngireri 
c6 k9 nang. Do do, mOt nguOn nang luvng Ioai 1 co the duvc tier) can ducre nguti c6 
k9 nang. 

Neuan nang 
hrang loci 1 

Ngtrai ca 
It flans 

Hinh 8 - Bao v5 gicra ngtuin :fang luvng lc* 1 va ngu'&i co k9 nang 

2.1.3.4.2. Bitn phap bao v5 giiva nguon Wang luvng lc* 2 va nguti có k9 nang 
Nguti co k9 nang sir dyng bien phap bao ye ky nang. Khong ca bien phap bao ye 136 
sung nao &roc yeu thu giCra ngu6n nang Itrong Ioai 2 va ngt.rOei có k9 nang. Do d6, 
ngu6n nang Iuvng Ioai 2 co the tiep can duvc nguti co k9 nang. 

rEC 

Hinh 9 - Bao v§ glum nguon nang luhryng lo5i 2 va nguti có k9 ruing 

2.1.3.4.3. Bien phap bao v5 gill,' a nguilin nang luvng lo5i 3 va nguti co k9 Jiang 
MOt nguti co k9 nang sir dung bien phap bao ye k9 nang. Trir khi co chi dinh khac, 
kh6ng pen them bier pilaf) bao ye nao giCra ngu6n rang luvng Ioai 3 va mOt nguti co 
k9 rang. Do c16, mOt nguon rang luvng Ioai 3 co the tiep can &rot ydei nguti co k9 
rang. 
Trong cac dieu kien hoat Ong tha thiet bi vai nguon rang Itrong Ioai 3, met bien phap 
bao ye nh'am myc Bich giam kha nang bi thuting do tac Ong vo tinh giCra: 
- Met nguon nang luvng lopi 3 khac, dang khOng trong dieu kien host Ong, va a Yung 
Ian can voi ngwin nang Vow Ioai 3 dang hopt Ong; va 
- 	c6 k9 rang. 
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NguEin nine 
hrgne loei 3 E> Bien phip bio 

Ye 1:7:.  nine E> Ngtrbi co 
k-S-  nang 

Nguo n nang 
Leong loci 3 E>  [ Bien phip bio 

ve Icf; ning 
Ngtrin cc') 
1.1• nine 

Bien phip 
bio ye 

Nifutin nang 
lecne 1 i 3 
khic 

tk" 

Hinh 10 - Bao ve giCra ngu6n nang luvng loci 3 khac va nguti có 1(9 rang 

2.1.3.5. Bien phap bao 4 trong khu Vt.PC han ch6 bop On 

MOt so thiet bi duvc thiet ice de lap <Sat rieng trong cac khu.  yvc 	the tiep.  can. 
NhOng thiet bi nay phai co cac bien phap bao 	nhu' yet/ cau trong 2.1.3.3 doi vai 
nguti &roc chi din va 2.1.3.4 dOi vai ngvai co k9 nang. 

2.1.4. Cac bien Oar) bao ve 

2.1.4.1. Vat lieu hoac bi) phan tutng du'o'ng 

Trong quy chuin nay liet ke mOt thongpO bao ye cu the, thing hpn nhu,  phan loci 
nhiet cua lap cach nhiet hoac vat lieu de chay, cac bien phap bao ye co thong so tot 
han deu co the &roc st),  dung. 

2.1.4.2. Thanh phin cua bien phap bao vo 

MOt bien phap bao ve c6 the bao gom mOt hoac nhieu yeu tO. 

2.1.4.3. Sty chic chin cua bien phi') bao ve 

2.1.4.3.1. You ciu chung 

Cac bien phial) bao ye 6,  clang vat chit ran (vi dy nhui v6 boc, rao chin, vat lieu each 
nhiet Wing chic, kim lopi &vac nOi Tat, they tinh, v.v.) ma co the tiep can duvc bdei 
nguti binh thutng hoac nguti duce chi clan phai tuan tilt) cac thin nghiem do ben co 
lien quan nhu' quy dinh trong 2.1.4.3.2 den 2.1.4.3.10. 

06i vai bien phap bao ye co the tiep can duvc sau khi me,  ve bpc ben ngoai, xem 
2.1.4.3.5. 

Yeu cau cho: 

- DO ban" dinh cua cac lap phi) kim lopi; va 

- Cac lien ket bao ve by phan dOng vai tit la bien phap bao ye; va 

- Cac bO phan co the hay b6 lap bao ve neu bi mat lien ket 

duvc quy dinh trong P.2.1. 

2.1.4.3.2. Phop they lvc On dinh 

VO bpc hoac rao chin c6 the tier) can throe va &roc six dung nhu' bien phap bao ve 
cho: 

- Thiet bi co the van chuyen; ye 
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- Thiel bi cam tay; va 

- Thiet bi cam trvc tiep 

duqc ap dung phep thin Ivc On dinh trong Q.4 

MOt bien phap bao ye co the tiep can va bien phap nay chi hoat dOng nhu,  met ye box 
chOng chay hoac rao can chOng chay phai ap dung phep thir Ivc On dinh cua 0.3. 

Tat ca cac loaf ve boc hoac rao can khac có the tiep can va duvc sir dung nhu' met 
bien phap bao ye phai ap dung phep they km On dinh trong 0.5. Kh6ng co yeu ceu nao 
cho phan day cOa thiet bi co khOi luvng 16n hen 18 kg trey khi huteng dan sir dung ma 
to hvang cua thiet bi ma day cua vo boc trig thanh dinh hoac mot mat cOa thiet bi. 

Dieu nay kh6ng ap dung cho they tinh. Yeti cau d6i vai thOy tinh duvc neu trong 
2.1.4.3.6. 

2.1.4.3.3. MO titer roii tip do 

Cac thiet bi sau day phai áp dung phep thir va dap tai Q.7: 

- Thiet bi cam tay: 

- Thiet bi cam tnpc tiep; 

- Thiet bi co the van chuyen; 

- Thiet bi co the di chuyen duct co yeu cau ye nang hoac cam boi nguti binh thtrerng 
nhu' mot phan cua mut dich SCP dung, bac gem ca viec di d&I dinh ky; 

CHID THICK Vi d4 ye loai thiet bi nay la may hay tai lieu dat trait thong chCra giay bi hay. can phai than may hay 
tai liGu de don thing china giay bi hay. 

- Thiet bi de tren ban co khoi luvng tit 7 kg tree xueing &Ivo thiet ke de sir dung vai bat 
k9 chin nang nao sau day: 

• Thiet bi dien thoai cam tay co day ket n61; hoc 

• Phu kien cOa thiet bi cam tay duvc ket not bang day khac co chin nang am thanh; 
hoac 

• Tai nghe. 

2.1.4.3.4. Phop trier va dap 

Tat ca thiet bi, trey cac thiet bi dutt quy dinh trong 2.1.4.3.3, phai ap dung fl),  nghiem 
va dap cua trong Q.6. 

Th .& nghiem va dap trong 0.6 khOng duvc ap dung cho cac trutmg hqp sau: 

- DAy cua ve boc, 	khi huteng dan sir dung mo to hutng cua thiet bi ma day cua ye 
boc tree thanh dinh hoac met mat cua thiet bi; 

- ThOy tinh; 
CHU THICK: Cac th& nghiem va dap dai yeti chay tinh nam trong 2.1.4.3.6. 

- Be mat cua ve boc cua thiet bi tinh, ke c5 thiet bi dOng trong tea nha, do la 

• KhOng the tiep can dtrpt; hoac 

• Dint bao ve sau khi lap dat. 

2.1.4.3.5. Cac thin nghiem bao ye có thg tiep On ben trong 

Mot bien pt.* bao ve ben trong ma met nguti binh thtr&ng co the tiep can Mitt sau 
khi mer ye boc ben ngoai va hanh &Ong nay se khien cac ng_u6n nang luvng loaf 2 hoac 
loci 3 co the tiep can duvc se' phai ap dung phep tit& 	On dinh nhfr trong Q.3. 
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2.1.4.3.6. Kiem tra va dap dal vivi they tinh 

Cac yeu cau duti day c6 the ap dyng cho tat ca cac ba phan lam bang they tinh, ngoai 
trip: 

- Tryc men kinh duvc sir dyng ben may photocopy, may quet va cat loaf teeing ty, 
nai kinh cla drat dat dai vai the' nghiem lyt On dinh nhkr trong Q.3 va duct cung cep 
mat vo bqc hoac thiet bi de bao ye kinh tryc Ian; va 

- They tinh nhieu lap hoac co ket cau sao cho cac hat they tinh khOng tech ra khoi 
nhau neu kinh bi ver. 
CHO THICH: Kinh nhieu ley bao gbm cac ca too nhu: mang nhua dvoc den vao met mat cea kinh. 

Kinh ma nguti binh thuang hoac nguti duct chi dIn co the tier, can duct: 

- CO dien tich be mat Ion han 0,1 m2; hoac 

- Ca kich thutc chinh wog qua 450 mm; hoac 

- Ngan can kha nang tiep can cac nguOn nang Kiang loai 3 nhung kh6ng bao gem 
PS3 

phai ap dyng the' nghiem va dap al veil they tinh trong Q.9. 

2.1.4.3.7. This nghiem co dinh thus( tinh 

They tinh nhieu lap duct So' dung nhu,  mot bien phap bao ye ngan can viec tiep can 
cac nguOn nang luvng loai 3 nhung khOng bao g6m PS3 phai chiu cat the nghiern co 
dinh sau: 

- The' va dap &Si vaf they tinh nhkr trong Q.9 vol Wit va dap 1J duct ap dyng ba len; 
va 

- The' nghiem day / keo vol Ikrc 10N drat dot 6' tam tea mAu thi? they tinh tai husang 
bat Icri nhat. 
CHU THICH: o4 thuc hien the nghiem. c6 the sir dung bat IcY phvong phap thich hop nao, thing hpn nhv sir 
dung tay cam hist hoac mi6ng dan ho Ito cho thtiy tinh. 

2.1.4.3.8. They nghiem vet lieu nhkra nhiet deo 

Neu mat bien phap baci.va duvc too nen bang vat lieu nhkra nhiet deo, thi bien phap 
bao va do phai duct cau tao de tranh Mei SI/ co rut hoac bien clang dm vat lieu do 
giai ph6ng ap suet ben trong se pha hey chOt nang bao ve cua no. Vat lieu nhkra nhiet 
deo phai chiu the' nghiem giam ap suet nhu,  trong Q.8. 

2.1.4.3.9. Bien phap bao ye dinc bao quanh obi khong khi 

Trutng hqp bien phap bao ye duct bao quanh bai khong khi (vi cly, cac khoang 
trong), cac rao can hoac vo boc phai ngan can sy,  dich chuyen tea khong khi beri ba 
phan ca the hoac ba phan dIn dian. Cac rao can hoac vo boo phai phis hap veil phop 
the' do ben ca hoc nhkr trong Phy luc Q, neu co. 

2.1.4.3.10. Tiou chi than thi:i 

Trong va sau khi kiem tra: 

- Ngoai V& PS3, cac nguOn nang luvng loai 3 se khOng the tiep can duct v61 nguti 
binh thuteng nguti hoac nguti duct chi dan; va 

- They tinh se: 

• Khong bi vet hoac nirt; hoac 
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• Kh6ng verthanh cac manh they tinh co khOi luvng Ian han 30 g hoac kich thutt cac 
chieu Ian han 50 mm; hoac 

• Dap Crng phep thin phan manh nhu' trong Q.10 tren mAu thir dOc lap; va 

- Van dap Crng tat GA cac bien phap bao ve khac. 

2.1.4.4. KhOa lien Ong an toan 

Tit khi co quy dinh khac, neu khoa lien idOng an toan doge sir dyng nhu' mOt bran 
phap bao ve de thong lai anh hutng 

- Nguen nang luring loai 2 hoac loai 3 den nguti binh thutng; hoac 

- NguOn nang luvng Ioai 3 den nguti doge chi din, 

thi khoa lien Ong an than phai tuan 010 then Phu luc K. 

2.1.5. N6 

2.1.5.1. You cau chung 

NO co the xay ra do: 

- Ph& Ong hOa hoc; 

- Bien clang ca hoc caa thing kin: 

- Su' chay hoac phan hay nhanh chOng, tao ra mot luting Ian khi nang; 

- Ap suit cao, hoac 

- Nhiet dO cao. 

CHU THICH 1: Toy thuOc van mat 60 nang luvng, nd co the &Km phan Ioai: bang no, kith n6 hoc ap suSt no. 

CHO THICH 2: Sieu to then (vi du, to then hai 16p) la ngutn nang Von cao va ce the phat no sau khi sac qua mire 
Ira tai nhiet CO cao. 

2.1.5.2. You cau 
Trong dieu kien hoat dOng binh thutng va dieu kien hoat dOng bat thutng cua thi4t 
bi, hien twang no khong &Kit xay ra. Neu met vu no xay ra trong cac dieu kien 16i dan, 
no se khOng gay ra thoang tich va thi4t bi ph5i tuan tha cac phan lien quan cOa Quy 
chuan nay. 

Su' phis hqp dtrot dinh gia bang cach kiem tra va cac thin nghiem nhu,  quy dinh trong 
A.2, A.3 lib A.2.1. 

2.1.6. Co dinh vat chat din 

2.1.6.1. Yeu cau 

VOt chat dan phai dam bao sao cho so dich chuy4n khOng gay huy be cac bien phap 
bat ve, chang han nho giam gia tri coa khe ha khong khi hoac chieu dai &rang it 
xuang duti cac gia trh quy dinh trong 2.2.2.1.2 va 2.2.2.1.3. 

Viec co dinh vat chat dan phai dam bao sao cho, vat chat dAn bi long hoac bi tach ra, 
vat chat dan khOng the gay hOy bo bien phap bao ve, chang han nhu' giam gia tri cua 
khe hey kh6ng khi hoac chieu dai &rang ro xuOng duti cac gia tri quy dinh trong 
2.2.2.1.2 va 2.2.2.1.3. 

Val muc dich caa cac you cau nay, gia dinh rang: 

- Hai ca the co dinh dOc lap se khOng bi king hoac tach rah cOng mot 10c; va 

- Cac 1)0 phan &rot ce dinh bang vit hoac dal oc du' c ket hop wig \Jong Om by khoa 
hoac cac phoang tien kh6a khac khOng bh king hoac bi tech rot 
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LU'U Vong demi?) xo hoac twang hr cung co the thea man cac yeu cau ve khOa. 

2.1.6.2. Tieu chi than thu 

Sy' phO hap duvc danh gia bang cach kiern tra, bang do luting hoac, trong trutng 
hap co nghi nga, bang cac phep thu,  nhv trong Q.2 ap dyng theo hvoing bat lqi nhat. 

Vi 	Cac cong trinh dvot coi la dap Ong cac yeu cau bao g6m: 

- Ong Op sat (vi dy, ang co nhiet hoac Ong b9c cao su), &rot ap dyng tren day va dau 
cu6i cua no; 

- Vat clan duvc not bang each han va duvc giir a vi tri gan dau cu6i, dOc lap vai mai 
nOi han; 

- Vat clan duvc not bang each han va duvc mot chat chart trutc khi han, vai dieu 
kien la t6 ma ruot dgn di qua khOng qua Ian; 

- Vat clan duet n6i vai cac &au not bang vit, vai mat phan cot  dinh b6 sung gan dau 
not de kep; 

- Cac vat clan dvcyc nOi vai cac dau not bang vit va dvot cung cap vai cac dau cu6i 
kh6ng co kha nang chuyen dang tv do (vi dy, cac dau yang chive won vao vat an), 
tuy nhien, viec xoay trvc cua cac d5u cuoi nhu,  vOy can phai duac xem xet; hoac 

- Cac vat dgn the ran va kith thutc ngan van 67 nguyen vi tri khi vit dau cuoi bi nal 
long. 

2.1.7. ThiOt bi tie cam tru'c tiep vac) 6 cam diOn turbi 

2.1.7.1. You cat' chung 

Thiet bi.ket hap cac chat tich hap de cam vao 6 am then luti khong duvc Tat ma-
men xoan qua mem len 6 cam. Ca the de 96 dinh cac chat phai chlu duvc Ric ma cac 
chat co the phai chju trong sir dung binh thutng. 

2.1.7.2. You cau 

Phan phich cam nguan dien phai Wan th0 tiou chuan lien quan dai vtei phich cam 
nguen dien. 

Trong six dung binh thutng, thiet bi duvc lap vao 6 cam c6 dinh co cau hinh nhv dui 
kien cua nha san xuat, duvc xoay quanh tryc narn ngang giao vbi dutng tam dm cac 
tier) diem & khoang gian each 8 mm sau mat flop x0c dm 6 cam song song vai mat 
khap n6i. 

2.1.7.3. lieu chi tuan 010 

Kiem tra S phi' hop bang each xem xet va ap dung mat momen 	tac dyng len 6 
cam de duy tri mat tier) giap trong mat phang thang diyng khong duvc \mot qua 
0,25 Nm. 

Gia trj nay khong bao gam mo-men xoan de gift 6 cam nam trong mat phang thang 
Hung. 

2.1.8. Kha nang xay ra they hoic diOn giit do sty hip xtic cua cac vat din 

Khi co sty Cep )(ix cua mat vat dan ter ben ngoai thiet bj hoac ter mot ph5n khac cua 
thiet bi co the dan den: 

- Bac cau trong mach PS3 va ES3; hoac 

- Bac cau mach ES3 vbi cac b0 phan clan co the tier) can, khong tier) Hat. 

Cac cong ma mat tren va ben tren cac mach PS3 va ES3 phai: 
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- Nam cao han 1,8 m so vai mat san; hoac 

- Tuan thti Phu luc P. 

Sy,  phb hop duct danh gia bang cach kiem tra hoac theo Phy lyc P. 

2.1.9. Yeu cau ye thanh phap 

2A.9.1. Ngit Wet not thiOt bi 

Thiet bi Sac n6i vai ngu6n dien luai phthi duet cung cap thiet bi ngat ket not phO hop 
vai Phu luc K. 

2.1.9.2. Thiet bi <long cat va ro' le 

Thiet bi 'Jong cat va ro' le dat trong mach PS3 hoac duct sir dyng nhir mot bien phap 
bao ve phai tuan thu G.1 hoac G.2 Luang &ng. 

DO san sang cCia mang vO tuyen Ia tV1 le (%) gieva so mat' do co mire tin hieu thu Ian 
ban hoac bang -121 dBm ten tong so mau do. 

2.2. Yeu cAu bao ve dOi vai dien den con nguti 

2.2.1. Tong quan 
De lam Om thieu kha nang cOa cat tac (long va than thuvng gay nen boi dong then 
chay qua co,  the con nguti, cac thiet bi se duct cung cap vai cac bien photo an toan 
duvc chi ra trong dieu 2. 

2.2.2. Phan loci va cac giai han cOa cac ngu6n nang lutng dien 

2.2.2.1. Phan loci nguan nang lutng diet) 

2.2.2.1.1. ES1 

ES1 la nguen nang luvng then lc* 1 vai cac mot dOng dien va then ap: 

- KhOng wort qua giai ban ES1 trong: 

+ Dieu kien host dOng binh thutng, va 

+ Dieu kien heat dOng bat thutng, va 

+ Cac dieu kien 161 dan cOa mot bq phen, met thiet bi hoac vat lieu cach dien khOng 
dOng vai tit la bien phap bao ve va 

- Khong vuvt qua giai han ES2 trong cac dieu kien 16i dan cCia bien phap bao ye co' 
ban hoac cua bien phap bao ve b6 sung. 
Gill CHO: ye cac you eau kha nang tie!) can, xem 2.2.3.1. 

2.2.2.1.2. ES2 

ES2 la nguen nang !urging dien loci 2, khi: 

- Ca dien ap va dOng dien vuvt qua glad han cho ES1, va trong: 

+ Dieu kien host dOng binh thutng, va 

+ Dieu kien boat dOng bat thirong, va 

+ Cac eau kien 16i dan, 

Floac dien ap va dOng dien khOng vtrut qua giai han cho ES2 

2.2.2.1.3. ES3 

ES3 la nguOn nang !Leong dien loci 3 khi ca nguen dien va dien ap vu,qt qua giai ban 
cho ES2. 
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2.2.2.2. Cac 	han ngu6n nang luvng ditn ctia ES1 va ES2 

2.2.2.2.1. Thong tin chung 

Cac glad ban qui dinh trong 2.2.2.2 la so sanh yo'i (Sat hoac so yai cac bq phan c6 the 
trap xtic duac. 

ti  

Co
LLI 

(n w 

w 

ES t ES 2 ES 3 

volts 

Hinh 11 - Hinh minh hoa cac gidoi hen ES 1,4 din ap va dong din 

DO1 yai bat k9 dien ap trong gied han dien ap, se kh6ng co giai han cho dong dien. 
Mang ta nhu,  \Jay dOi yeyi bat k9 dong then nao trong glad han, se khong co giai han 
nao doi yai dien ap, xem Hinh 11. 

2.2.2.2.2. Cac giai han dien Sp va clang ditn a treng thai 6n dinh 
CAp nguan nang luvng then &rot xac dinh tir ca nguen dien va dien ap trong cac dieu 
kien boat dOng binh thutng, cac dieu kien heat (ging bat thutng ye cac (lieu kien slr 
co den le (xem Bang 4). 
Cac gia tri la gia tri tOi da ma ngugn co the cung cap. Trsng thai on dinh duvc coi IA 
duct thiet lap khi cac gia tri dien ap hoac gia tri dong then duy tri trong 2 s hoac lau 
han, neu khong thi ap dung gi6i han qua 2.2.2.2.3, 2.2.2.2.4 hoac 2.2.2.2.5, neu thich 
hgp. 
Bang 4 - Cac gioi han ngu6n Wang luvng diOn cho ES1 va ES2 a treng thai On 

dinh 
Ngu6n nang 

krong 

Cac glen han cho ES1 Cac giai h4n cho E52 ES3 

Dien ap D6ng dien" Dien AP Dbng 	dien 
b.c 

DC` WV 2 mA 120V 25 mA 

AC tai 1 kHz 30 V R.M.S 

42,4 V dinh 

0,5 mA R.M.S 

0,707 mA dinh 

50 V R.M.S 

70,7 V dinh 

	

0,5 	mA 

R.M.S 

	

0,707 	mA 

dinh 

>ES2 

AC 

>1 	kHz 	ten 

100 kHz 

30 V R.M.S + 0,4 *f 

42,2 dinh + 0,4 * ,fi 
* f 

SO V R.M.S + 0,9*f 

70,7 V dinh + 0.9 

* In * f 

AC tro'n 100 

kHz 

70 V R.M.S 

99 V dinh 

140 V R.M.S 

198 V dinh 

Ket hop AC 

va DC 

Unc(V) loc(mA) Xem Hinh 13 Xem 	Hinh 

12 60 
UAC R.)4 s(V) 

2 
JAC R..1430714 ) + + 

I .I Rays Died ion 

<1 

0,5 
<1 
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Unc  (V) /Dc (mA) 

60 
LIAC dInh 00 < 1 

2 
ifiC (link (mA) 

÷ + 
Udinit  gitri km — 0,707 

<1 

Thay the cho cac yeu eau ben tit, cac gia tri dui& day co the thrqc sir dung cho cac dang song hinh sin 

Ngubn nang Cat gith han cho ES1 Cac gith han cho ES2 ES3 

luong Deng dien c Deng dien c 

R.M.S R.M.S 

A.0 tai 1 kHz 0,5 mA 0,5 mA >ES2 

A.0 	>1kHz 

tdri 100 kHz 

0,5 mA * fd 0,5 mA + 0,95f e  

A.0 tren 100 

kHz 

50 mg 100 mAe  

f tinh bAng kHz 
Gia trj dinh phi' dvqc sir dung cho then ap va dong dien khans phai clang hinh sin. Gia tri R.M.S chi co 

the dvqc sir dung cho dien ap va dong dien co clang hinh sin. 

Tham khao 2.2.7 ve phep do dien ap tigp mit tem clang va phep do dong dien cham. 

a Dong dien dtrqc do bang cach sir dung mang do duet quy dinh trong Hinh 4 cua tieu chuin IEC 

60990:2016. 
b Deng dien dtrqc do bgng cach sir dung mang do throt quy dinh trong Hinh 5 caa tieu chugn IEC 

60990:2016 

c Doi vo'i dang song hinh sin va mOt chieu, d6ng dien cif) the &Tic do bAng dien tra 2 000 0 

d Tren 22 kHz, khu vvc tiep chn dixqc gioi han ar 1 cm2. 

e Tren 36 kHz, khu vvc tigp On chrot gidri han a 1 cm2  . 

25 

is 
H 

10 

0 
0 	 2 

	
6 

Hinh 12 - Cac gia tri cy'c dai cho k6t hap d6ng AC va d6ng DC 
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0 
	

10 
	

20 
	

40 
	

SO 
	

60 

Hinh 13 - Cac gia tri ckfc dai cho Wet tun dien ap AC va dien ap DC 

2.2.2.2.3. Cac gi&i hat) dien dung 

Khi nguOn nang luvng dien la mQt to dien, nguon nang luvng nay duvc phan loci theo 
ca dien ap tich va then dung. 

Dien dung la gia tri danh dinh cua ty then cong v&i dung sal theo quy dinh. 

Cac gidei han ES1 va ES2 cho cac gia tri dien dung khac nhau duct liet We Bang 5. 
CHU THICH 1: Cac gia tri dien dung cho ES2 thrdc lay hi Bang A.2 ciia IEC TS 61201:2007 

CHU THIGH 2: Cbc gia tri cho ES1 dint tinh bbng cash chia cac gib trj tiy Bing A.2 ctia IEC TS 61201:2007 cho 
hai (2). 

Bang 5 - Cac gievi han ngu6n rang luvng dien doi vol cac ty dien tich dien 

C 
of 

ES1 

UtS;nh 

V 

ES2 

thin, 

V 

ES3 

Ud:nh 

V 

300 hoic Ian han 60 120 

170 75 150 

91 100 200 

61 125 250 

41 150 300 

28 200 400 

18 250 500 

12 350 700 

8,0 500 1 000 

4,0 1 000 2 000 

1,6 2 SOO 5 000 

0,8 5 000 10 000 

0,4 10 000 20 000 

0,2 20 000 40 000 

0,133 Mk nho han 	1 25 000 50 000 

PM), nOl suy tuygn tinh co the duvc sic dyng girta hai digm On nhgt 

2.2.2.2.4. Cac gievi han xung don 
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Khoang thol gian ES1 ES2 ES3 

ton tai cua xung Udinh Udinh Udinh 

den 	 V V V 

MS 

10 60 196 > ES2 

20 178 

50 150 

80 135 
100 129 

200 va Ian han 120 
Neu khoang thai gian nam giera cac gia tri trong hai hang bat k9, thi co the sir dung 
gia trj ES2 cua Udinh thap han hoac co the sir dung phep nei suy tuyen tinh girra hai 
hang lien ke bat k9 yeti gia trj dien ap dinh duvc tinh toan lam tron xu6ng gia tri gen 
nhat tinh theo phu luc R. 
Neu than ap dinh cua ES2 nem glum cat gia tri trong hai hang bat k9, thi co the sir 
dung gia tri khoang thai gian ton tai cua hang tran hoac co the sir dung phep nth suy 
tuyen tinh gitia hai hang lien ke bat k9 vai khoing thai gian tinh toan drat lam hen 
xu6ng gia trj gen nhat tinh theo ms. 
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Trong trutng hap nguen nang krcyng dien la mot xung dan le, nguOn nang luvng drat 
phan loaf theo ca then ap ye khoang thai gian ton tai hoac duac phan loaf theo d6ng 
dien va khoing thai gian ton tai. Cac gia trj drat neu trong Bing 6 ye Bang 7. Neu 
dien ap vutt qua gidei han, thi dong dien khOng vtrat qua giai han. Neu clang dien vvat 
qua giai hen, dien bp khong duvc vuo't qua giai hen. D6ng dien throe do theo 2.2.7. 
DOI vai cac xung lap lei, xem 2.2.2.2.5. 

Dai vai xung ca thai gian tOn tel dan 10 ms, ap dyng giai hen (Jong then va giai hen 
than ap cho 10 ms. 

Neu phat hien nhieu hurl met xung trong khoing then gian 3 s, thi nguOn nang luvng 
dien drat coi la xung lap 'pi va ap dung cac glad han cua 2.2.2.2.5. 

CHO THICH 1: Cac gidsi hpn xung duvc tinh thee IEC TS 60479-1:2005, Hinh 12 ea Bang 10. 

CHO THICH 2: Cac xung don khang bao g6m qua M. 

CHO THICH 3: Khoing th&i gian ton tai cua xung duct coi to khoang th&i gian khi dien ap hoac &nig dien vuvt 
qua cac gi&i han cua ES1. 

Bang 6 - Cac gide' 411 diOn ap cho cac xung don 

Bang 7 - Cac 	hqn d6ng dien cho cac xung don 

Khoang thai gian 
tOn tai dm xung 
den 
MS 

ES1 
kink 

mA 

ES2 
Idinh 

mA 

ES3 
'Binh 

mA 

10 2 200 > ES2 
20 153 
50 107 

100 81 
200 62 
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500 
1 000 

43 
33 

2 000 va Ian han  
Neu khoang thai gian narn giaa cac gia tr trong hai hang bat ky, thi ce the sir dung 
gia tri ES2 Goa 	thap han hoac c6 the sir dung phep not suy tuyen tinh giaa hai 
hang lien ke bat k9 vai gia tri d6ng diet') dutc tinh toan lam iron xuang gia tri gar) 
nhat tinh theo mA. 
Neu clang dien dinh cho ES2 nam gicra cac gia tri trong hai hang bat ky, thi co the 
sir dung gia tri khoang thai gian ton tai cOa hang hen hoac co the sir dung phep nOi 
suy tuyen tinh giCra hai hang lien ke bat k9 vai khoang thai gian tinh than dutc lam 
tr6n xueng gia tri gan nhat tinh theo ms. 

25 

QCVN 132:2022/BTTTT 

2.2.2.2.5. Gio'i han cho cac xung lap lai 
Ngoai tra,  cac xung duce de cap trong Phu Ivc E, phan cap nguan nang livang then 
xung lap lai divot xac dinh tip dien ap kha dyng hoac &mg dien kha dyng. Neu dien 
ap vutt qua giai han thi d6ng then kh6ng &rot vutt qua giai han. Neu d6ng then 
vutt qua gidei han. thi dien ap khang &vac vutt qua giai han. Dong dien &Jac do theo 
2.2.7. 
DOi vat then gian tat xung nh6 han 3 s, gia tri dinh cOa 2.2.2.2.2 duct ap dyng. Doi vai 
khoang trial gian dai han, gia tri trong 2.2.2.2.4 divot ap dung. 
2.2.2.2.6. Tin hieu d6 chuang 
Trong trutng hop ngu6n nang Itrang then la tin hieu dO chu6ng mang dien thogi Huang 
ty,  nhu' dutc dinh nghia trong Phy Ivc E, loai nguOn nang twang &vac coi IA ES2. 
2.2.2.2.7. Tin hieu am thanh 
Denver' nguen nang hiding dien la tin hieu am thanh, cac giai han dime quy dinh trong 
El 
2.2.3. Bac) 	kh6i cac ngu6n ['tang luvng dien 

2.2.3.1. Th6ng tin chung 

Ngoai trer nhu,  &rot diva ra duti day, cac yeu cau bao ye del vai cac thanh phan co 
the tiep can &rat doi vai nguti binh thirang, nguti dirge hirding den va nguti c6 k9 
Wang nhu,  neu ra trong 2.1.3. 
Cac mach ES2 hoac ES3, tix do den xuat ra cac mach ES1 hoac ES2 co the tiep can 
dutc, phai dutc tach biet vai ngtion ES3 bang mot bO bao ye kap hoac mot b6 bar) 
ye tang cutng. Them vao d6, nhu'ng dieu duai day se ap dyng: 
- Dual cac dieu kien loi dan trong mach giCra ES2/ES3 va ES1 co the tiep can du,gc, 
mac &mg dien hoac mire dien ap se khang vutt giai han ES1; va 
- Dual cac dieu kien 161 clan trong mach giCra ES2/ES3 va ES2 00 the flap can dime, 
mire dong dien hoac mac dien ap se kheing \mat giai han E2. 
CHO THIGH: Nit du cho c.au tact nay la chinh lut trong mach pa cap) duct each din Rang be. ngu6n xung ma 
!rang db nhieu thanh phan c6 mat. 

Day den khOng drat each dien tai ES3 se &rat dat vao vi tri hoac bao ve sao cho 
viec tiep xiic ve tinh giCra day den do vai nguti co k9 nang trong cac hoat Ong ditch 
vu se khong co the xay ra. 
DOi vai nguon cung cap pin dy,  phOng co kha nang cap nguen ngutc cho diau vao AC, 
xem 2.2.8. 
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2.2.3.2. TiOp xCic val cac ngulin Wang luyng din va cac bien phap ban va 
2.2.3.2.1. Cac you cau 
061 vai nguti binh thutng, cac be phan sau phai khOng the Wei) can duvc: 
- Cac be) phan tin ey ES2, ngopi trip chan cua cac dau noi. Tuy nhien, phai kh6ng the 
tiep can dtrqc cac chan nhu' vay trong dieu kien lam viec binh thutng bang ciau d6 
can cua Hinh R.3; va 
- Cac be phan Iran a ES3; va 
- Met bien phap bao va ca ban ES3. 
D61 vai cac be phan tran cua thiet bi ngoai trevi ma nguti binh thutng co the tier, can 
ducyc Of vi tri ngoai trbi du,  kien cua ho, cac be phan sau phai khOng the tier) can dtrqc: 
- Cac b0 phan tran vtrqt qua 0,5 Ian gibi han then ap ES1 duti dieu kien hopt Ong 
binh thutng va dieu kien hopt Ong kh6ng binh thutng va cac dieu kien 161 don cua 
met thanh phan, thiet bi hoac phan cach dien kh6ng phai c7Ong vai trd la bien phap bao 
ve; va 
- Cac be phan trail virgt qua gievi han dien ap ES1 dutti cac dieu kien 16i dan cua Wen 
phap bac,  ye ca bin hoac cua bien phap bao ye be sung (xem 2.3.2.1.1). 
DOI vai nguti duvc hutng dan, cac be phan sau phai kh6ng the tie') can dvcc: 
- Cac be phan a ES3; va 
- Met bien phap bao ye ca ban at ES3. 
2.2.3.2.2. Cac yeu cat/ tiep xtic 
06i yeti dien ap ES3 len den 420 V dinh, (Thu do kiem tra thich hop tit Phu luc R phai 
kh6ng duvc tiep xuc von be phan 	dien tran ben trong hinh duti day. 
D6i vbi dien ap ES3 Ian han 420 V dinh, dau d6 kiem tra thich hop tip Phu luc R phai 
khong duvc tiep XCIC vai bo phan dan dien tran ben trong va phai co khe he' khOng khi 
vai be phan do (xem Hinh 14). 
Khe her khOng khi phai: 
a) VIFQ't qua this nghiem s&c manh dien theo 2.2.4.9.1 tai dien ap thir nghiem (DC 

hoac AC dinh) bang dien ap thir nghiem cho Cach dien chinh trong Bang 26 
twang Ong vai dinh cua dien ap lam viec; hoac 

b) CO khoang gian each tOi thi4u theo Bang 8. 

Vo.may hoc 
phan can Ph'in dan ditn trap ben trong 

ti 

Khoing each 
khong khi 

Elk Dui nghiim 

Hinh 14 - You cau tiep )(tic vai cac thanh phan clan diOn Van ben trong 
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Bang 8 - Khoing gian cach khe h& khong khi tOithreu 

Dien ap Khoang gian cacti khe h.& khOng khi mm 

Dien ap dinh hoac DC le'n den va bao Om 
DO nhiern ban 

2 3 
>420 va 5 1 000 0,2 

1 200 0,25 0,8 
1 500 0,5 
2 000 1,0 
2 500 1,5 
3 000 2,0 
4 000 3,0 
5 000 4,0 
6 000 5,5 
8 000 8,0 
10 000 11 
12 000 14 
15 000 18 
20 000 25 
25 000 33 
30 000 40 
40 000 60 
50 000 75 
60 000 90 
80 000 130 
100 000 170 

Phep nOi suy tuyen tinh co the duvc sir dyng giira 2 diem gam nhat, khoang gian cach khe 
he,  kh6ng khi nho nhat duvc tinh toan duvc lam trOn den milt tang 0,1 mm cao han tiep theo 
hoac gia tri den hang ben dvai tiep theo thy theo gia trj nao thap han. 
DOi vai thiet bi dv dinh sir dyng ad() cao han 2 000 m so vai my'c nutc bien, cac gia tri trong 
bang nay drat nhan vai he s6 nhan vai dO cao mong muOn theo Bang 16. 

2.2.3.2.3. Tien chuan tuan thu 

Kiem tra sy,  tuan th6 theo thin nghiem ciia Q.3 

Ngoai ra, vai cac bO phan her ES3 tai dien ap cao han 420 V dinh, S tuan th6 duvc 
kiem tra bai viec do khoang gian each hoac bai sv thir nghiem cutng do dien. 

Cac thanh phan va cum lap rap phy tuan theo cac trey chuan IEC twang irng cua 
chiing khOng phai kiem tra khi cac thanh phan va cum lap rap phy do duvc sir dung 
trong san pham cuoi ding. 

2.2.3.2.4. Thik bi dau cad de kat nai day tech vó 

Vie° sir dyng day tach vo de tao ket not vai thiet bi dau cuOi lien quan cua no &Jac sir 
dyng: 

- Bai ngueyi binh thvang phai khong den den tiep x6c vai ES2 hoac ES3; va 

- Bai ngt_rai duvc hutng den phai khOng den den tier) )(Cm vai ES3. 

38 



QCVN 132:2022/13TTTT 

DOi vai tin hieu am thanh, xem Bang C.1 cho cac gia tri cOa ES2 va ES3. Cac phan 
cCia cac thiet bi dau nOi tin hieu audio duvc cung cep vai mot trong cac bien phap an 
Loan trong Bang C.1 khong dutyc kiem tra. 

Kiem tra sip tuan thu bang thir nghiem dm R.1.6 cho rnZii chO mo,  dau nOi day cling 
nhu' bat ky chO ma nao khac trong pharn vi 25 mm tinh tir dau nOi. Trong qua trinh 
kiem tra, khong c6 phan nao cOa dau de) dine lap vao dau nOi hay ch6 ma duvc tiep 
zac vai ES2 hoac ES3. 

2.2.4. Vat lieu cach dien va cac yeu cau 

2.2.4.1. Icing quan 

2.2.4.1.1. Cach dien 

Cach dien bao gem vat lieu each dien, khe ha, khoang gian cach ro va cach dien ran 
va cung cep chirc nang bao ye duvc chi dinh la each dien chinh, each dien phy, cach 
dien kep hoac cach dien tang urang. 

2.2.4.1.2. Dec tinh cua vat lieu cach dien 

Viec Iva chon va Cmg dung vat lieu cach dien can phai tinh den cac nhu cau ye TO ben 
dien, dO ben ca khi, kich thutc, tan so cOa then Op lam viec va cac dac tinh khac cua 
mOi truting lam viec (nhiet do, ap suat, do Am va mivc nhiem dien) nhu' quy dinh tai 
Dieu 5 va Phy lac Q. 

Vat lieu each dien khOng hilt Am throe quy dinh tai 2.2.4.1.3. 

2.2.4.1.3. Tuan thO tieu chuan 

Viec tuan tha tieu chuan duvc kiem tra bang each xem xet va trong twang hap can 

thiet CO the can phai danh gia do' lieu dOi vai vat lieu. 

Trong trutng hap can thiet, neu du' lieu kh6ng khang dinh vat lieu la khOng hilt Am, thi 
ban chat hat Am cOa vat lieu duvc xac dinh bang each cho b0 phan cau thanh hoac 
cum lap rap co sir dung vat lieu each then duvc de cap chiu xa,  19 am nhu' tai 2.2.4.8. 

Sau do, each then can phai &roc thin nghiem dO ben dien lien quan nhu tai 2.2.4.9.1 
trong khi van gilt trong buOng Am hoac trong phong ma 6,  dO cac mat' (AMC du'a den 
nhiet c70 quy dinh. 

2.2.4.1.4. Nhiet do hoat clang toi da doi voq cac he thong, cac be phan, vat lieu 

2.2.4.1.4.1. Cac you cau 

Trong dieu kien hoat c7Ong binh thutng, nhiet c70 vat lieu cach then Wong duvc wort 
qua glad hen nhiet CO' cOa EIS, bao gOrn vat lieu each dien cua cac be, phan, hoac gidri 
han nhietd0 tai da cOa he thong each dien nhu,  cho trong Bang 9. 

06101 nhiet dO tOi da 5 100 °C, khong yeu cau cong be) he thOng cach dien, mot EIS 
khong duvc cong bo duvc col nhu,  la Class 105 (A). 

2.2.4.1.4.2. Phyang phi') kiem tra 

Nhiet Co  vat lieu cach then duvc do theo A.1.5. 

Thiet bi hoac cac IN) phan cOa thiet bi duvc hoet Ong dual cat dieu kien Float dOng 
binh thuerng (xem A.2) nhu' sau: 

- Cho hoat Ong lien tac, cho den khi cac dieu kien trang thai On dinh duvc thiet lap, 
va 

- Cho hoot dOng gian down, cho den khi cac dieu kien trang thai On djnh duvc thiet lap, 
SO' dung cac khoang thai gian "BAT" va "TAT" danh dinh, va 
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- Cho hopt Ong trong theri gian ngen, trong thOi gian hog deng ducc quy dinh 1)61 
nha san xuat. 

Cac thanh phan va cac be phan khac co the duct kiem tra doe lap vai san phem cuoi 
cung duicyc cung cep trong do cac dieu kien kiem tra ap dyng cho san phern cuoi cung 
cung se ducc al) dyng cho cac thanh phan hoac be phan d6. 

Thiet bi dinh dung de lap trong nha hoac dat trong u) rack, hoac de Wet hqp trong thiet 
bi Ian han, duct kiem tra trong cac dieu kien thyt to hoac cac dieu kien m6 ph6ng 
duct quy dinh trong htzemg dan qua trinh lap Tat. 

2.2.4.1.4.3. Tuan this tiou chuan 

Nhiet dO dm vat lieu cach dien hoac EIS kh6ng duct vircet qua gieri han trong Bang 9. 

Dili veri met vat lieu cach dien dan, co the sir dyng thong tin chi so nhiet de twang del 
duct c6ng be tir nha san xuat vat lieu neu no phis hqp veri loai cach then ap dyng. 

Dei veri EIS, co the st> dung du' lieu lap nhiet san co caa EIS do nha san xuat diva ra 
neu phi) hqp yeti lopi cach then ap dyng. 

Doi wig cac phan loai nhiet cao han Class 105 (A), EIS phai tuan theo IEC 60085. 

Ban 9 - 	han nhiet do cho vat lieu, ha phan va he th6n 
Be) phan Nhiet do t6i da 11113X 

°C 

Cach dien, bao Om cach then cuen day: 

Vat lieu loai 105 (A) hoac EIS 100 a 

Vat lieu loai 120 (E) hoac EIS 115 a 

Vat lieu bpi 130 (B) hoac EIS 120 a 

Vat HOU lc* 155 (F) hoac EIS 140 a  

Vat lieu loai 180 (H) hoac EIS 165 a 

Vat lieu loai 200 (N) hoac EIS 180 3  

Vat lieu bpi 220 (R) hoac EIS 200 a 

Vat lieu loai 250 hoac EIS 225 a 
Cach then cCia day ben trong va ben ngoai, bao gOm ca 
day cep nguOn: 

- Khong co danh tau nhiet dO 70 

- CO danh deu nhiet do 

Nhiet do duct danh (tau 
tren day hoac lei quan, 
hoac phan cep do nha san 
xuet An dinh 

Cach dien nhkra nhiet deo khac Xem 2.2.4.1.10 
Cac be phan, thanh phan Xem Phu lyc G va 2.1.9 
Cac loai co lien quan den cac loai nhiet de dia vat lieu cach dien va EIS phis hqp 
v61 IEC 60085. Cac k9 hieu chi? Si duct chi dinh dtrqc ghi trong ngoac dan. 
DOi vOii m6i vat lieu, phai tinh den cI0,  lieu dm vat lieu de de xac dinh nhiet de tOi 
da thich hqp. 

a 	Neu nhiet de coa cuen day dtrqc xac dinh bang cap nhiet dien thi cac gia 
tri nay giam di 10 K, ngoai trey truteng hqp: 

40 



QCVN 132:2022/BTTTT 

— met dong ca, hoec 
— met cuen day dint gen vao cap nhiet then. 

2.2.4.1.5. Wm do nhiem ban 

2.2.4.1.5.1. TOng quan 

Cac Mut de nhiem ben.khac nhau 	mei truing hoat clang hoac m6i trutng vi m6 
dei vai cac san pham de cap trong tai lieu nay throc dt.ra ra duti day: 

WPC 0 nhiem ban 1: Kh6ng co nhiem ban hoac chi xay ra nhiem ban kh6, khOng den 
than. 	nhiem ban khong c6 anh hulang. 

CHU THIGH: Ben trong thiet bj. cac be phan cau thanh hoac cvm lap rap &vac eking kin de ngan bpi va hai nut° 
la cac vi dv ye nhilm ban mat de 1. 

Mut dO nhiem ban 2: Chi xay ra nhiem bAn khOng den dien ngopi trey trutng hop del 
khi se co hien Wong clan dien tam thai do ngtyng ty. 

CHU TH1CH: Mtirt de nhilin ban 2 thtrong img von cac thiet 131 thuec pham vi cua tai lieu nay. 

Mut de nhiem ban 3: Nhiem ban den then hoac nhiem ban kh6ng den diet) khe nhu'ng 
ce the fro. nen den then do nguing ty co the xay ra. 

2.2.4.1.5.2. Klein tra mai trutng ye hgp chit cach dien mivc do nhiem bin 1 

M6i m3u an phai than theo trinh to chu k9 nhiet tai 2.2.4.1.5.3. Mk dote de nguei 
tai nhiet de phong, sau do phai thly am nhu,  tai 2.2.4.8. 

Neu viec kiem tra dine tien hanh de xac minh hap chat each then tao thanh each dien 
ran theo yeu au tai 2.2.4.4.3, thi quy dinh la ngay sau d6 thirrc hien trill' nghiem de 
ben then tai 2.2.4.9.1. 

floe vai bang mach in, tu5n thO kiem tra tripe quan be ngoai, khOng dutc boc tach vi 
ne se anh twang den chieu dai Chiang re an thiet de dap Ong cac yau cau cua nhiem 
ban mix de 1. 

DOI vai cac bang mach.khac ngoai bang mach in thi kiem tra sty phis hop bang each 
xem xet dien tich mat cat ngang va khOng dutc c6 cac khoang trong, khe ha hoac vet 
nCrt co the nhin thay dutc trail vat lieu each dien. 

2.2.4.1.5.3. Quy trinh kiem tra chu kji nhiet 

M61 m6u cua be phan hop thanh hoac cum lap rap phai dap (mg trinh ty,  thO,  nghiem 
duti day. 

MAu chiu 10 Ian trinh ty,  chu ky nhiet sau: 

68 h a 	(1-1 ± 2) °C; 

1 h 	& 	(25 ± 2) °C; 

2 h 	b 	(0 ± 2) °C; 

• 	1 h i7 	(25 ± 2) °C. 

• = T2 + Tma— Tamb + 10 K hoac 85 °C, chon gia tri cao han. Tuy nhien, khOng Ong 
them hang se 10 K neu nhiet de dutc do bei cap nhiet dien nhung hoac bang phtrang 
phap dien 

T2la nhiet de cua cac be phan dutc do trong qua trinh thO,  nghiem tai 2.2.4.1.4 

nghia cua Tma va Tamb dutc neu trong A.2.6.1. 
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Khong quy dinh khoang thai gian cho sir chuyen tiep to,  nhiet dO nay sang nhiet dO 
khac, nhvng chuyen tiep doge phep dien ra tit tit 

2.2.4.1.6. Cach dien trong may bi6n ap vciri cac kich thutc khac nhau 

Neu each dien cua may bien ap co cac dien ap lam viec khac nhau doc theo chieu dai 
cua cuan day thi khe ha, chieu dal &Jiang it va khoang gian each xuyen qua each 
dien twang Crng dirge phep khac nhau. 

Mat vi du ye eau true nhu,  vay la cuan day 30 kV, bao gem nhieu cuan day duvc not 
not tier) va duvc not Cat hoac not vai mat diem Chung a mat dau. 

2.2.4.1.7. Cach di4n trong cac mach tao xung khol d§ng 

Doi vai cac mach tao xung khai clang \mot qua ES1 (vi du, de danh lira phOng (Ilan 
den) thi cac yeu eau ye Cach than chinh, Cach dien ohm va each dien tang cuing 
duvc ap dung cho chieu dai (luting rd va khoang gian cach xuyen qua cach dien. 
CHU THICH 1: oSi vai en bp lam viec trong cac truteng hop Van xem 2.2.4.1.8.1 

CHU THICH 2: Neu xung khei Ong la dung song AC, thi dO rOng xung &roc xac dinh bang oath n8i cac gia tri 
dinh cub dung song AC do. 

Khe ha duvc xac dinh bAng mat trong cac phutng phap sau: 

- Xac dinh khe ha toi thieu pha hop vai 2.24.2, hoac 

- Tien hanh mat trong cac thO,  nghiam do ben dien sau day, vai cac du n6i cua mach 
xung khai Clang (vi du, mat b6ng den) dinyc not tat vai nhau: 

+ Thfr nghiarn dirge dua ra trong 2.2.4.9.1; hoac 

+ Dat 30 xung ce bien do bang dien bp tilt) nghiam duvc yeu cat' trong 2.2.4.9.1 do 
ba tao xung ben ngoai tao ra. DO rang xung phai bang hoac Ian han dO rOng cua xung 
khai clang duvc tao ben trong. 

Kiem tra sir'  phb hqp bAng each xem xet va danh gia du' lieu dime cung cap bai nha 
san xu6t hoc tilt),  nghiem. Trong qua trinh thin nghiam, each dien khang du,cyc danh 
fining hoac phong dien be mat. 

2.2.4.1.8. Xac dinh din ap lam vi0c 

2.2.4.1.8.1. Tong quan 

De xac dinh dien ap lam viec, ap dung tat ca cac yeu cau 

a. Cac ba phan din dien cham tai duvc kh6ng tiep d6t Oa' &rot gia thiet la tier) d6t; 

b. Neu cuan day bien ap hoac phan khac khang n6i vao mach thiet lap dien the dm 
na so vol dat, phai duvc coi la tiep dal & diem ma nha,  d6 dat duet dien ap lam 
viec cao nhat; 

c. Ngoai trO,  quy dinh trong 2.2.4.1.6, COI vai each dien giva hai cuan day dm may 
then ap, dien ap cao nhat giCra hai diem bat k9 trong hai cuan day la dien ap lam 
viec, c6 tinh den dien ap ma cac cuan day dau vao se duos not vast); 

d. Ngoai trip guy dinh trong 2.2.4.1.6, dal vai cach dien grim cuan day may bien ap 
va ba phan khac, dien ap cao nhat giCra diem bat k9 trail cuan day va ba phan d6 
la than ap lam viac; 

e. Trong truing hgp sir dung cach dien kep, dien ap lam viec dat len each dien chinh 
duvc xac dinh bang each hinh dung ra mat sty ngan mach lien cach dien phy va 
nguvc lai. Doi vai each dien kep giCra cac cuan day dm may bien ap, ngan mach 
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phai ducec gia dinh la xay ra tai diem ma nha dO tao ra dien ap lam viec cao nhat 
trong each dien kia; 

f. Khi dien ap lam viec dute xac dinh bang phial) do thi .dien ap du vao cung cep 
cho thiet bi phai la dien al) danh dinh hoac dien ap nam trong dai then ap danh 
dinh tao ra gia tri do cao nhat; 

g. Dien ap lam viec giera bat ky diem nao Irony mach do dien 	cung cep va: 

- 	bat k9 b0 phan nao dirge not dt; 

- 	bet kje diem nao trong mach dvgc each ly vai dien hitt 

Se divot gia dinh la Ian hurl nhiTrng dien ap sau: 

▪ dien ap danh dinh hoac dien ap ten cisa dai dien ap danh dinh; va 

• dien ap do dutc; 

h. Khi xac dinh dien ap lam viec cho mach ngoai ES1 hoac ES2, phai tinh den d'art 
ap lam viec thong thutrig. Neu khOng xac dinh dirge dien ap lam viec, thi then ap 
lam viec phai dome coi la giai han ten 	ES1 hoac ES2 (neu co). Cac tin hieu 
thai gian ten tai ngSn (nhu,  chuong then thoai) se khong dime tinh den de xac dinh 
dien ap lam viec; 

i. DOi vai mach tao xung khdei Ong (vi du, den ph6ng dien, xem 5.4.1.7), dien ap 
lam viec la gia tri dinh cua cac xung vai b6ng den dutc not nhum9 trivet khi den 
danh lira. Tan se cOa dien ap lam viec dO xac dinh khe her nho nhat phai nho han 
30 kHz. Dien ap lam viec de xac dinh khoang gian each r6 nho nhat la dien ap do 
dirge sau khi b6ng den danh lira; 

2.2.4.1.8.2. Dien ap lam viec RMS 

Khi xac dinh dien ap lam viec RMS, cac dieu kien trong thai gian ngen han (vi du, tin 
hieu chuOng then thoai co nhip dieu trong cac mach ben ngoai) va qua trinh chuyen 
tiep kh6ng lap lai (vi dy, do nhieu khi quyen) khOng dirge tinh den. 

CHU 	Chieu dal dutng ft dine xac dinh tir den op lam viec RMS. 

2.2.4.1.9. Cie be mat cach dien 

Be mat each then c6 the cham tai dirge col la dirge bao phi) beri mOt la kim loai mong 
de xac dinh khe ha, chieu dai dutng r6 va khoang gian each xuyen qua each dien 
(xem Hinh M.13). 

2.2.4.1.10. Cac 13O phOn ntuya nhiet deo ma trail do cac phin kim loai din dien 
duvc gen true tiep 

2.2.4.1.10.1. Cac yeu cau 

Cac b0 phan bang nhira nhiet deo ma ben dO cac phan bang kim loai d5n then duct 
gan trirc tiep phai du kha nang chiu nhiet neu nntra mem co the d5n den hang b0 phan 
bao ve. 

Kiem tra sir phi' hgp bang each xem xet phap thir Vicat hoac du' lieu thir nghiem ep 
vien bi nha san xuet vat lieu. Neu dOr lieu kh6ng ce san, kiem tra sir phi' hgp bang thir 
nghiem Vicat tai 2.2.4.1.10.2 hoac bang thir nghiem ep vien bi tai 2.2.4.1.10.3. 

2.2.4.1.10.2. They nghiem Vicat 

Nhiet dO do dirge trong dieu kien host dOng binh thutng, nhu,  quy dinh trong A.2, se 
phai nh6 han nhiet dO hoa mem Vicat it nhat 15K nhu,  quy dinh trong thir nghiem Vicat 
850 eila ISO 306. 
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Nhiet de do duct trong cac dieu kien hoat clang khOng binh thvang tai A.3 phai nhe 
han nhiet do hea mem Vicat. 

Nhiet do mem h6a Vicat cua be phan der phi kim loai trong mach dien duct cung cap 
tir nguan dien luai kh6ng duvc nhO han 125° C. 

2.2.4.1.10.3. They nghiOm ep vien bi 

Kiem tra sty phO hap bang each dva be phan vao th& nghiem ep vien bi theo IEC 
60695-10-2. Thir nghiem duvc thvc hien trong W gia nhiet o nhiet dO (T — Tart + Tma 
+ 15 ° C) ± 2 ° C (T, Tma Va Taint) duce giai thich tai A.2.6.1). Tuy nhien, phan nhva 
nhiet deo der cac be phan trong mach &Jot cung cap tir dien Iveri dint th& nghiem et 
nhiet dO toi thieu la 125° C. 

Sau they nghiem, kich thutc d (dyeing kinh cua vet lom) khOng duvc vuvt qua 2 mm. 

Thir nghiem khong duvc thvc hien neu kat qua kiem tra cac Tao tinh vat 19 cua vat 
lieu the hien CO rang rang vat lieu de se dap &ng cac you cau cua they nghiem nay. 

2.2.4.2. Khe ha 

2.2.4.2.1. Cac you cau chung 

Khe her phai co kich thutt sao cho kha nang )(ay ra sy' co do: 

- Qua dien ap tfrc thai; 

- Cac dien ap qua de dat vao thiet 

- Cac Men ap dinh lap la' ye cac yeu cau lien quan cua chOng duct tao ra trong thiet 
bi duvc giam. 

Tat ca cac khe her va dean ap thy' nghiem duvc yeti cau ap dung cho dO cao den 2 000 
m. D61 vai do cao 16n hurl, he so nhan tai 2.2.4.2.5 dugs op dyng sau bat k9 phep not 
suy tuyen tinh nao, nhung trutt khi lam tr6n va tarot khi ap dyng bat k9 he so nhan 
nao khac nhu,  da neu trong Bang 10, Bang 11, Bang 14 va Bang 15. 

CHU 	otrivtri khe ha khong khi gi&a cac tiep diem dm thief bl dong cat khOa lien dOng. xem phu luc K. Doi 
wai khe hO' khong khi gore cac tiep diem cua thiet bj dOng cat each ly, xem phu lye K. Doi vevi khe ha khOng khi 
girra cac tier) diem Goa cac ba phan, xem phu lye G. 

Trig khi dirge nha san xuat quy dinh khac va duvc cung cap cac giai phap de dam bao 
khe her toi (Neu trong tat ca cac the de hoat dOng binh thvemg, cuein day thoai va cac 
be phan dean dien lien ke cua loa drat coi la dugs ket not dan dien. 

De xac dinh khe hey, gia tri cao nhat cua hai quy trinh sau se duvc sir dyng: 

- Quy trinh 1: xac dinh khe he' theo 2 2.4.2.2 

- Quy trinh 2: xac dinh khe her theo 2.2.2.2.3. Ngoai ra, co the xac dinh mere de phii 
hqp cua khe ho,  bang each sir dyng thir nghiem dO ben dien theo 2.2.2.2.4, trong 
trutng hop do cac gia tri theo quy trinh 1 phai doge duy tri. 

Deivai cap qua dien ap cap II, khe her trong mach not vai nguan dien xoay chieu khong 
vuvt qua 420 Veinh (300 V RMS) co the duvc xac dinh theo Phu lye X nhu,  met giai 
phap thay the. 

2.2.4.2.2. Quy trinh 1 a xac dinh khe heo 

Da xac dinh dien ap sir dyng trong Bang 10 va Bang 11, dien ap cao nhat trong cac 
gia tri duti day duct sir dung de ap dyng: 

- Gib tri dinh cua dien ap lam viec qua khe ha can xet; 

- Cac dien ap dinh lap !pi (neu co) qua khe he,  can xet; 
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-Doi vai cac mach not vai nguOn dien lute' xoay chieu AC: 96 trj qua dien ap tire thol, 
&rot lay la 2 000 Vdinn neu dien bp dien Itrai xoay chieu danh djnh kh6ng wort qua 
250 V va duvc ley la 2500 Vdinh neu dien ap dien Itrai xoay chieu danh djnh wygt qua 
250 V nhu'ng khting vu,cyt qua 600 V. 

Ngoai ra, qua dien ap Vic thtti co the duvc xac dinh theo 5.3.3.2.3 cua IEC 60664-
1:2007 theo y muon cua nha san xuat, trong trtyang hap d6, nha san xuat co the tham 
khao "cach dien ran" trong 2.2.3.3.2.3 cua IEC 60664-1: 2007 dtrac thay the bang "khe 
NY. Han the n&a, gia trj ngan han bang Un + 1 200 V &rot lay lam en AID sir dung 
trong Bang 10. 

cm) THIGH: tin la dien ap day-trung tinh danh dinh GOa he thong cung cap duvc not CAt trung Unh. 

- Gia tri khe ha cua Bang 10 dal vai mach co tan so ca ban den 30 kHz. 

- Gia tri khe ha dm Bang 11 del vai cac mach co tan s6 co,  ban cao han 30 kHz 

- Gia trj khe ha cao nhat cua Bang 10 va Bang 11 dai vai cac mach c6 ca hai tan so 
thap han 30 kHz va cao han 30 kHz. 

Bang 10 Khe ha toi thiOu cho cac dien ap có tan so len don 30 kHz 

I Dien ap din va bang Cach dien chinh vi cich 
diin phy 

mm 

Cach dien tang cwomg 

mm 
MC t di nhiim bin M&C di nhiim bin 

1° 2 3 I a  2 3 

330 0,01 

0,2 

0'
8 

0,02 

0.4 
1,5 

400 0,02 0,04 
500 0,04 0,08 
600 0,06 0,12 
800 0,13 0,26 

1 000 0,26 0,26 0,52 0,52 

1 200 0,42 0,84 

1 500 0,76 1,52 1,6 

2 000 1,27 	 2,54 

2 500 	 1,8 3,6 
3 000 2,4 4,8 

4 000 3,8 7,6 
5 000 5,7 11,0 

6 000 7,9 15,8 

8 000 11,0 20 
10 000 15,2 27 

12 000 19 33 
15 000 25 42 

20 000 34 59 

25 000 44 	 77 

30 000 	 55 95 

40 000 	1 	 77 131 
50 000 100 175 
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60 000 120 219 
80 000 

[ 

175 307 
100 000 230 395 

hep nei suy tuyen tinh co the dvqc sir dung giaa hai diem gan nhat, khe he. tai thieu &roc 
inh toan se dtrot lam tron den gia tri ductc chi dinh cao han tiep theo. Doi yeti cac gia tri sau: 
- Kh6ng qua 0,5 mm, luvng gia tang quy dinh la 0,01 mm; 

- Qua 0,5 mm, luvng gia tang quy dinh la 0,1 mm. 

a: Cac gia tri d6i vai dO nhiem ben milt 1 co the cluvc sir dung neu mot mat., phu hap vai 
cac thin nghiem tai 2.2.4.1.5.2. 

Bang 11 - Khe her ton thieu LIM vai diin ap cc') tin s6 trail 30 kHz 

thin ap den va bang thin ap 
dinh 

Cach 	diin chinh va 
each diin phu mm 

Cach diin 
tang cuivng 

 
mm 

600 0,07 0,14 
800 	 0,22 0,44 

1 000 0,6 1,2 
1 200 1,68 3,36 
1 400 2,82 5,64 
1 600 4,8 9,6 
1 800 8,04 16,08 
2 000 13,2 26,4 

Phep nOi suy tuyen tinh co the drat sir dyng giCra hai diem gAn nhat, khe ha to' thieu 
&roc tinh than se duct lam ton den gia tri gia tang duvc chi dinh cao han ti4p theo.  
DOi vai cac gia tri sau: 

Khong qua 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. 

D6i vai dO nhigm bin mire 1: sir dung he só nhan 0,8; 

DOi vai dO nhiem bin mut 3: sir dung he so nhan 1,4; 

2.2.4.2.3. Quy trinh 2 di xac dinh khe ha 

2.2.4.2.3.1. Ting quan 

Kich thutc cOa khe ha chiu then ap qua dO to,  nguen then luti hoc math ngoai duvc 
xac dinh tit then bp chiu thin &rot yeu cat.' cho khe ha do. 

MOi khe ha' can phai duvc xac dinh theo cac butc sau: 

- Xac dinh dien ap qua dO theo 2.2.4.2.3.2 

- Xac dinh then ap chiu thin drat yeu cAu theo 2.2.4.2.3.3 

- Xac dinh khe ha t61 thieu theo 2.2.4.2.3.4 

2.2.4.2.3.2. Xac dinh diin ap qua di 

2.2.4.2.3.2.1. Ting quan 

Dien ap qua dO c6 the duvc xac dinh dva ten nguon g6c caa chOng, hoac CO the 
cluvc do theo 2.2.4.2.3.2.5. 
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Neu cac dien ap qua de khac nhau anh hutng den cung mot khe ha, thi dien op Iden 
nhat trong cac then ap do duvc sir dung. Cac gia tri khOng (Tuve cung vai nhau. 

Thiet bi ngoai h&j &rot not vai nguen dien Itrbi phai phis hop vei dien ap qua dO nguen 
Itrai cao nhat du' kik tai vi tri lap dat. 

Cac van de sau can phai dirge xem xet: 

- Deng dien no du kien cua nguOn cung cap cho thiet bi ngoai trod co the cao hen 
so voi thiet bi trong nha, xem IEC 60364-4-43; 

- Dien op qua do ngubn dien 	cho thiet bi ngobi hal co the cao ban so voi thiet 
bi trong nha. 

Cac be phan ben trong thiet bj ngoai trtri lam giam dien ap qua dO nguen dien Itrai 
hoac deng dien re cltr kien phai tuan theo cac you cat' cua hp tieu chuen IEC 61643. 

Cr-10 THICH 1: cap qua Bien ap cua thiet bi ngoai trbi thuang thrqc coi la met trong nh&ng loaf sau: 

- Neu duct cap nguen qua he thong day dien lap dat thong thutng cua t6a nha, 
qua dien ap cap II; 

- Neu duvc cap nguen tripe tiep tir he thong phan ph& nguen then Vol, qua dien 
Sp cap III; 

▪ Neu a hoac a On diem bat dau cua viec lap dat then, qua dien bp cap IV; 

CHU THIGH 2: De biet thEm thong tin ye bao ye khOi qua don ap, xem IEC 60364-5-53 

Kiem tra ski phO hap bang each xem xet thiet bi, hutng dan lap Tat va neu can, bang 
cac this nghiem thanh phan ap dung duvc quy dinh trong be trot.' chuen IEC 61643. 

2.2.4.2.3.2.2. Xac dinh cac then ap qua d6 ngu6n diOn Itpai xoay chieu 

D6i vai thiet bj &rot cap dien tit nguOn Itrai xoay chieu, gith tri dien ap qua de nguen 
Iv& phu thuec vac) cap qua dien ap va gia tri danh nghia cua dien ap Itrbi, ductc neu 
trong bang 12 cluti day. Nei Chung, khe ha khong khi trong thiet bi ducyc not den nguen 
Itsai xoay chiau phai duet thiet ke del vai dien op qua de nguen Itsoi ey qua dien ap 

cap II. 

Xem Phu luc G de biet them hutng elan ye viec xac dinh cac loai qua dien ap. 

Thiet bi khi dtrqc lap dat co kha nang chju dien bp qua de vuvt qua cap qua then ap 
duqc thiet Ito dm no, yeu cau can phial cung cap them bao ve dien ap qua do, ben 
ngobi thiet bi. Trong truting hop nay, htrang dan lap dat can phai neu re sir can thiet 
cua bran phap bao ve ben ngoai nhu,  vay. 

Bang 12 - Din Sp qui d6 ngu6n dien Itrdi 

Thin ap lu'&i 
xoay 	chieu 
den va bing 
V RMS 

Mtn Sp qua d6 nguan luti 
V (dinh) 

Cap qua 'lien ap 
I 	 II III I 	 IV 

50 330 500 800 	 1500 

100 c 500 800 1 500 	 2 500 

150 d 	 800 1 500 2 500 4 000 

300 ° 1 500 2 500 4 000 6 000 

600 f  2 500 4 000 6 000 8 000 

47 



QCVN 132:2022/BTTTT 

a. 	Doi vCri thiet bi ()vac thiet ke de ket n6i veil nguon OiOn ba pha, nai khong co day Dung tinh, dien ap 
ngu6n AC la dien by dutmg day. Trong tat ca cac trutmg hap khac, khi co day din trung tinh, 06 la den ap 
day-Dung tinh. 

DOI veil thief bj &roc Met ke de kat n6i vai nguon (ben ba pha 3 day. nai khOng CO day din Dung tinh, den Sp 
ngu6n AC la den ap dutmg day. Trong tat a cac tartmg hqp khac, khi Co day din trung tinh, de la dien ap 
day-trung tinh. 

DOI vgi thiet bj &vac thiet Ice 86 ket not veil ngu6n Man ba pha 3 day, nai khong c6 day d5n Dung tinh, den  ap 
ngu6n AC la dien ap dulyng day. Trong tat ca cac treeing hap khac, khi c6 day clAn trung tlnh, d6 la dien ap day 
n6ng- day trung tinh. 

b 	Dien ap qua dO ctia nguOn dien Iveri luOn IS mot trong cac gib trj trong bang. Phep not suy khOng duct 
cho phep. 

c. Nhat Bin. gia In dm den ap qua des ngu6n then Itztri cho dien bp ngu6n AC danh djnh la 100 V tfuetc 
xac djnh tit cac ctt ap dung cho dien ap ngu6n AC danh djnh la 150 V. 

d. Bao gem ca 120/208 V and 120/240 V. 

e. Bao gem co 230/400 V and 277/480 V. 

f. Bao gem ca 4100/690 V.  

2.2.4.2.3.2.3. Xic djnh dien ap qua do nguism then luti mOt chieu DC 

Neu he thong phan ph6i dien mOt chieu duvc not Cat nam hoan toan trong mOt toa 
nha, thi dien ap qua dr, duvc chon nhu,  sau: 

- Neu he thong phan ph6i ngu6n DC iltroc not (Tat tai mOt diem, then ap qua dO duvc 
coi la 500 Vdinh; hoac 

- Neu he thong.  phan ph6i then mOt chieu &roc not dat tai nguon va thiet bi thi then ap 
qua dO duvc lay la 350 Winn; hO4C 

CHU THiCH: N61 von dat bao ve Co the b phia ngubn cua he thong phan ph6i dien DC hoac tai vj td dat thiet bj, 
hoac ca hai (xem Khuyen nghi ITU-T K.27) 

- Neu cap lien ket vifri he thOng phan ph6i then met chieu ngan ho'n 4 m hoac duvc lap 
dat hoan toan trong Ong kim loai lien tyc, thi then ap qua do duvc lay la 150 \hint). 

Neu he thong phan ph& then met chieu khong duvc not dat hoac khong nam trong 
cOng mOt toa nha, thi diOn ap qua do dei vai dat phai duvc coi la bang then ap qua dO 
nguon dien luaj trong cac nguOn lt,rai ma tip do nguOn dien mOt chieu duvc tao ra. 

Neu he thOng phan ph6i then mOt chi& kh6ng nam trong ding mot toa nha va dug° 
xay cityng bang cac k9 thuat lap dat va bao ve tuton9 ter nhu,  cac k9 thuat caa mach 
ben ngoai, thj dien ap qua de phai duvc xac djnh bang cach sir dung phan Ica' phO 
hop nhu,  tai 2.2.4.2.3.2.4. 

Neu thiet bi duvc cap nguOn tir pin chuyen dung, kh6ng cho phop sac Ur nguOn then 
lubi trong khi khong can thao pin ra khoi thiet bj, thi then bp qua dO se duvc b6 qua. 

Khi xac djnh then ap qua de cOa nguOn DC, phial tinh den cach lap det va nguOn goc 
coo nguon DC. Neu khong biet nhang dieu nay, thi dien ap qua dO nguOn 	tren 
nguOn dien mOt chi& doi veri thiet bi ngoai troi phai dt.rcc lay la 1,5 kV. 

Neu he thong phan phOi nguon DC khong nam trong cUng mOt toa nha, thi nha san 
xuat phai tong b6 then ap qua do nguOn luaj tren nguOn dien DC trong Wang dan lOp 
dot. 

2.2.4.2.3.2.4. Xic djnh dien Sp qua do mach ngoai 

Gia tri thich hop cOa then ap qua dO co the xuat hien ten mach ngoai se duvc xac 
djnh bang cach so,  dyng Bang 13. Khi CO nhieu vi tri hoac dieu kien thich hop, thi dien 
ap qua do cao nhat duet sir dyng. Met tin hieu chu6ng ha tin hieu gian doan khac 
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se khOng duqc dug vao tinh than neu dien ap dm tin hiau nay nho hem dien ap qua 
do. 

Neu diet) ap qua dO nho han dien ap dinh dm tin hieu thai gian ton tai ngen (ch5ng 
han nhu' tin hiau chuOng dien thoel), thi dien ap dinh ctla tin hiau thai gian ton tai ngen 
se duct s& clung lam than ap qua dO. 

Neu dien ap qua dO mach ngoai eta biet la cao han so vai chi clan trong Bang 13 thi 
phai sir dyng gia tri da biet d6. 
CHO THICH 1: Uc da Gong bb glen han qua dien ap cria minh trong AS/AC1F G624: 2005 

CH13,THiCH 2: Gia thiet ring cac phop do thich hop da dvoc thvc hien a giarn khe nang then ap qua de net hien 
thiet bj vuot qua gia trj quy dinh trong Bang 13. Viec lap dal ma than ap qua de xuet hien es thiet bj do kien se 

voqt qua cac gia trj quy Binh trong Bang 13, ct5 the can cac bien phap bb sung nhv Viet tieu xung dien ap. 

Bang 13 - Dien ap qui de mach ngoai 

STT Loai cap 
1 Cac dieu kien be 

sung 
Dien Sp qui de 

    

Day d5n ghep 
cap' 
&rot che than 
hoac khOng duct 
che chAn 

T6a nha hoac cau trim 1 500 V 10/700 ps Chi vi sai 
cat the co hoac khOng neu met day dAn duct 
co lien kat Tang the 	n6i dat trong thiet bj 

BM k9 day dan 
nao khac 

Mach ben ngoai khOng 
duct not dat & ca hai 
deu, nhvng cO met 
tham chieu not det (vi 
du: fir ket n6i den 
nguOn dien). 

Dion ap qua d0 nguOn dien 
lusai hoac dien ap qua dO 
mach ngoai caa mach dirge 
de cap la mach &vac clan 
xuet theo gia trj nao cao han 

4 

Thiet bj khOng phai la 
Cap deny true bO lap d6ng true duvc 
trong mang phan cep nguon. Tam chin 
ph& cap 	cap divot not det tel 

thief bi.  
BO lap dOng tryc duct 

Cap clang tryc cep nguon (cap (Tang 
trong many phan true len den 4,4 mm). 

phOi cap 	Tam chan cap duvc 
not dat tai thiet bi. 

4 000 V 10/700 ps 
Day d5n trung tam so vol 
tam chan 

5 000 V 10/700 ps 
Day d5n trung tam so yeti 
tam then 

5 
Cap d6ng tryc 
trong mang phan 
phOi cap 

Thiet bi kh6ng phai IA 
b0 lap d6ng tryc duct 
cep nguOn. Tam chin 
cap khOng dirge not 
dat tel thiet bi. Tam 
than cap duce not diet 
616ivao tog nha. 

4 000 V 10/700 ps 
Day d5n trung tam so vai 
tam 	 chin 
1 500 V 1,2/50 ps t& tam 
chan tai dat 

6 Cap ding true 
Cap ket not vai ang ten 
ngobi trai 

KhOng qua dOb 
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Day 	darn 	ghep 
7 

' capa 
Cap ket not vai Ong ten 
ngoai trti 

KhOng qua dOb 

8 
Cap 	clang 	truc 

• trong t6a nhab 

Ket not cOa cap den ter 
ben 	ngoai 	t6a 	nha 
dugs thvc hien thong 
qua 	met diem trung 
chuyeni. Tam chan cria 
crap dong truc ter ben 
ngoai toa nha va tam 
chan cap (long truc cd 
cap ben trong tea nha 
&rot ket not vol nhau 
va duvc ket not vomi dat. 

Kh6ng ap dung 

N6i chung, doi vol cac mach ben ngoai duvc lap dal hoan loan trong cung mot cat, 
Mk t6a nha, qua CIO khong dugs tinh den. Tuy nhien, mot day d5n dvqc coi la tach 
rti tea nha neu no ket thOc tran thiet bi duvc n6i dat voi mot mang tier) dia khac. 
Cac tac dOng cOa dien Op trang thai On dinh khOng mong mu& duvc tao ra ter ben 
ngoai thiet bi (vi do, chenh lech then the dat va dien ap gay ra tren mang %/len thOng 
cOa he thong tau dien) duvc kiem soat bang thvc tien 16p dat. NhCrng thvc tien nhv 
vay phy thueic vao Ong dung va kh6ng dvqc giai guyet vtri quy chuan nay. 
De cap &roc the chan co the anh hvang den viec Om qua d'O, tam chan phai lien 
km, dove not Tat & ca hai du va co tr& khang truyen t6i da la 20 D/km (dOi vol f 
nhO hurl 1 MHz). 
CHU THICH 1: Cac thiet IA gia dung nhu am Thant), video va cac san pham da phuang lien duct xac djnh bang 
s6 ther tu 6. 7 va 8. 

a: MOt day d5n ghep cap bao gorn mot cap day xoan. 
b: Cac cap nay kh6ng chiu bat k9 qua do nao nhung chUng co the bi anh hverng bet' 
then ap ph6ng tinh dien 10 kV (kr to dien 1 nF). Anh Wong cOa then ap ph6ng tinh 
then nhv vay khOng duvc tinh den khi xac dinh khe hey. Kiem tra sip phi.' hqp bang 
thin nghiem cOa E.10.4. 

2.2.4.2.3.2.5. Mc djnh cac mire diOn ap qua dc) bang do kiern 

Dien ap qua dO qua khe her duvc do bang quy trinh duti day. 

Trong qua trinh do, thiet bi khOng duvc ket not vol nguon dien hoac vol bet k9 mach 
ben ngoai nao. Chi ngat ket not ba triet dOt bien ben trong thiet bj trong cac mach dien 
duet ket not v61 nguon dien luti. Neu thiet bi duct thiet ke de sir dyng vbi nguon dien 
hang, thi nguon dien rieng do se duvc ket nal veyi thiet bi trong qua trinh do. 

De do dien ap qua c10 qua khe her, may phat tha,  nghiem xung thich hqp & Phu lyc C 
duct sir dung de tao xung. It nhat ba xung tai mOi cvc tinh, v61 khoang gian cach giCra 
cac xung it nhat la 1 s, dugs dat vao ghira mOi diem lien quan. 

a. Dien Op qua de ter ngu6n krai xoay chieu AC 

Mach tao thkr nghiem xung 2 & Bang B.1 duvc sir dung de tao ra xung 1,2 / 50 us co 
then ap bang dien ap qua do cOa ngu6n then xoay chieu gicra cac diem sau: 

- Pha-pha; 

- TM ca cat day pha n6i vol nhau va trung tinh; 
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- Tat ca cac day pha not vai nhau va dat bao ye; 

- Trung tinh va dat bao va. 

b. Dien ap qua do tirrig nguen lutei met chieu DC 

Mach tao thin nghiem xung 2 6,  Bang B.1 drat sir dung de tao ra xung 1,2 / 50 ps c6 
dien ap bang dien ap qua do cua nguen dien met chieu, tai cac diem sau: 

- Cac diem not cut nguen am va &rang; 

- TM ca cac diem n6i nguen dau not tang nhau ye dat bao ve: 

c. Dien ap qua de' ti:r mach ngoai 

May phat tiler nghiem thich hap & Phu luc C duct sir dung de tao ra xung pha hap, 
drat mo to trong Bang 13 va duvc dat giCra moi diem not mach ben ngoai dt.revi day 
cCia mot kieu giao dien dan: 

- Tirng cap dau n6i (vi du, A va B hoac dau va vong) trong met giao dien; 

- TM ea cac dau not cCia met kieu giao dien dan n6i vai nhau va dat; 

Met thiet bi do dien ap duvc ket not qua khe he,  disc de cap. 

Throng hop cO met s6 mach giOng het nhau, chi met mach &rap they nghiem. 

2.2.4.2.3.3. Mc dinh diet' at) chit' this, &vac you cau 

Dian ap chiu they duvc yeu cau bang dien ap qua do duvc xac dinh trong 2.2.4.2.3.2, 
trio cac trutng hop sau: 

- Neu met mach cach ly vai nguen then &rot not vai dau not dat bao va chinh th6ng 
qua met day not bao va, thi dien ap chiu tiler drat yOu eau ca the thap han met cap 
qua dien ap hoac thap han met dien ap nguon AC trong Bang 12. Doi vai nguen then 
xoay chieu ien den va bao gem 50 V RMS, khong co dieu chinh nao duvc that hian. 

- Trong mach dien duvc cach ly vai nguen then duvc cung cap bed nguen met chieu 
c6 loc than dung va &Fop not dat bao va, then ap chiu thin duce yeu cau phai cluvc 
gia dinh bang gia tri dinh cua dien ap met chieu cOa nguen then hoac gia tri dinh cua 
dien ap lam viac cCia mach cach ly vai nguen than, chon gia tri nao cao han. 

- Neu thiet bi duvc cap nguen tO,  pin chuyen dung, khOng cho phep sac Kr nguen dien 
luai trong khi khOng can thao pin ra kh6i thiet bi thi than ap qua do bang 0 va dien ap 
chiu thin yeu cau bang gia tri dinh cCia dien ap lam viec. 

2.2.4.2.3.4. Mc dinh khe het bing cach sir dung diOn ap chiu thin dwcyc you cau 

MOi khe het phai tuan theo cac gia tri thich hap WI Bang 14. 

Bang 14 - Xic dinh khe he,  nh6 nhit bAng cach set dung diOn ap chiu 
this,  duvc you cau 

Dion ap chiu tiler du'o'c yeu 
cau 

Cach dien chinh va cach 
dien phi) 

mm 

each dien tang cu'O'ng 

mm 

Vdinn hoac DC 
Den va bang 

Min de nhiem ban MOT do nhiem ban 
1a 	2 	3 1a  2 3 

330 0,01 

0,8 

0,02 

0,4 1.5 400 0,02 
0,2 

0,04 
500 0 04 0,08 
600 0.06 0,12 
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800 0,10 0,2 
1 000 0,15 0,3 
1 200 0,25 0 5 
1 500 0,5 1,0 
2 000 1,0 2,0 
2 500 1,5 3,0 
3 000 2,0 3,8 
4 000 3,0 5,5 
5 000 4,0 8,0 
6 000 5,5 8,0 
8 000 8,0 14 
10 000 11 19 
12 000 14 24 
15 000 18 31 
20 000 25 44 

25 GOO 33 60 
30 000 40 72 
40 000 60 98 
50 000 75 130 
60 000 90 162 
80 000 130 226 

100 000 170 	 290 
Phep not suy tuyen tinh co the &roc sir dung giCra hai diem gAn nhat, khe ha t6i thieu 
&roc tinh toan se duvc lam Iron den gia trj drat chi djnh cao hem tiep theo. Doi vai cac 
gia trj sau: 

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

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

a Cac gia trj 66i vOti d6 nhiam ban min 1 c6 the duct sir dung neu mot m5u phi) hop vol 
cac thtr nghiem tai 2.2.4.1.5.2. 

2.2.4.2.4. Xac dinh db thich hcip cea khe hoe bang cach sir dung this nghitm db 

ben ditn 
Khe hey phai chiu duct the,  nghiem dO ben then. Thi:r nghiem co the trot tren hanh 
bang cach sir dung dien ap xung hoac then ap xoay chieu hoac then ap met chieu. 
Dien ap chiu the' &rot yeu tau duoc xac dinh nhr trong 2.2.4.2.3. 
The,  nghiem then tip chiu xung duvc thut hien yeti dien ap c6 dang song thich hop 
(xem Phy lyc C) va yeti cac gia tri quy dinh trong Bang 15. M61 curt tinh co nam xung 

duvc dat vbj khoang thol gian gilya cac xung it nhat la 1 s. 
Thir nghiem dien ap xoay chieu duct thtyc hien bang cach sir dyng then ap hinh sin 
co gia tri dinh nhr quy dinh trong Bang 15 va duvc thvc hien trong 5 s. 
The,  nghiem then ap mot chieu duvc thyt hien bang cach sir dung dien ap met chieu 
quy dinh trong Bang 15 va dat vao met cvc trong 5 s va sau do trong 5 s sfr cut nguvc. 

Bang 15 - cac ditn Sp thei nghibm db ben dibn 

Ditn ap chiu thir duvc yeu cau den va 
bAng 
kV dinh 

'Mtn ap thir nghitm db bAn dibn dbi 
vai khe ha voi Cach dibn chinh 
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hoac 	Cach 	dien 	phy 	kV 	Binh 

(xung hoac AC hoac DC) 

0,33 0,36 

0,5 0,54 

0,8 0,93 

1,5 1,75 

2,5 2,92 

4,0 4,92 

6,0 7,39 

8,0 9,85 

12,0 14,77 

U a  1,23 x U a 

Co the sir dung phap not suy tuyen tinh giCra hai diem gan nhat, dien ap thix nghiem 
tOi thieu duvc tinh toan Sac lam tron den min tang 0,01 kV gia tri cao han tiep 
theo. 
DOI voi cach dien tang cutng, dien ap thir nghiem del vai do ben then la 160% gia 
tri di vai cach then chinh, sau de dien ap 0165  nghiem duvc tinh Oar) nay &vac lam 
tr6n den mire tang 0,01 kV gia tri cao hall tiep theo. 

Neu EUT khOng dat ducyc thin nghiem AC hoac DC thi phai sir dung thin nghiem 
xung. 

Neu thin nghiem duvc tien hanh & do cao tir 200 m trey len so vai myc mac bien, 
co the sir dung Bang D.5 Qua IEC 60664-1: 2007, trong twang hap nay, phep nOi 
suy tuyen tinh giCra cac do cao tie 200 m den 500 m va giCra cac dO cao timing Ong. 
Co the sir dyng dien ap VI& nghiem xung trong Bang D.5 ctla IEC 60664-1: 2007. 

a U la dign ap chits therduot yeti cgu bgt kk cao han 12,0 kV. 

2.2.4.2.5. He se nhan d6i vai do cao han 2 000 m so vai my'c nut bien 

Dei vai thiet bi du,  kik va duvc thiet ke de sir dung a do cao han 2 000 m so vai mut 
nutc bien, khe ha tei thieu trong Bang 10, Bang 11 va Bang 14 va dien ap lilt),  nghiem 
dO ben dien trong Bang 15 duvc nhan vai he so nhan cho do cao mong muon theo 
Bang 16. 
CHU THICH 1: Cac d0 cao cao hen c6 the &roc m6 phong trong buong chart khOng. 

Bang 16 - He s6 nhan cho khe ha va then ap ti) nghiem 

De cao 
m 

Ap silk khi 
guyen th6ng 
thutng 

kPa 

T He so nhan 
doi v6,1 khe 

ha 

He so nhan doi vol dien áp thO,  nghiem 
do ben dien 

< 1 mm ?. 1 mm den 
< 10 mm 

? 10 mm 
dim < 100 

mm 

2 000 80,0 1,00 1,00 1,00 1,00 

3 000 70,0 1,14 1,05 1,07 1,10 

4 000 62.0 1,29 1,10 1.15 1,20 

5 000 	54.0 1,48 I 	1,16 1,24 	1,33 
Phop neti suy tuyen tinh co the Mtge sir dung giCra hai di4m gan nhat, he St nhan toi thieu 
d5 tinh &rot se duct lam tr6n len 0,01 tai gia tri cao han hop theo. 

2.2.4.2.6. Tuan thu Witt chulin 
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Kiem tra sky phi/ hap bang phep do va thir nghiem co tinh den cac dieu lien quan tai 
Phy lyc 0 va Phu lye Q. 

Cac dieu kien sau &vac ap dyng: 

- Cac b0 phan có the chuyen (Ring duct dat b tu,  the, vi tri bet lai nhat cOa chOng. 

- Cac khe ha tit' va bpc bang vat lieu cach then qua khe twat 16 he' b vo boc duct do 
theo Hinh M.13, diem X; 

- Trong cac thir nghiem chiu l&c, ve ()cc kim loci kh6ng disc tiep xuc vai cac be phan 
day dan tran cua: 

+ Cac mach ES2, tar khi san pham nam trong khu viyc truy cap han che, hoac 

+ Cac mach ES3; 

- Sau cac th& nghiem cOa Phu lyc 0: 

+ Do cac kich thutc cho khe hey. 

+ Phai ap dyng th& nghiem dO ben Bien lien quart. 

+ D6i vai th& nghiem va dap kinh dia 0.9, sty c6 Wet thuc, vet lam nho kh6ng lam giarn 
khe her duti gia trj quy dinh, vet ni.rt be mat va nhirng Ma,  twang tty dint 136 qua. Neu 
vet flirt xuyen qua xuht hian, khe ho' kh6ng duct giam. D6i vai cac vet nirt kh6ng the 
nhin thay bang mat thvang, phai tien hanh Mir nghiem dO ben then; 

- Cac thanh phan va b0 phan, tit cac b0 phan tong vai tro la v6 bpc, phai chju thir 
nghiem nhty tai Q.2. Sau khi tac dyng l&c, khe her khong dirge giarn xuong duti gia tri 
yeu eau. 

DOi vai cac mach duce not vai he thong phan ph6i cap clang tryc hoac ang ten ngoai 
trai, kiem tra sty phishap bang cac thin nghiem caa 2.2.5.8. 

2.2.4.3. Chi6u dai twang re 

2.2.4.3.1. T6ng quan 

Chieu dai dtrang no phai co kich thutc sao cho, vai met then ap lam viac RMS, dO 
nhiem bhn va nhOm vat lieu cho trutc, khOng xay To pheng then be mat hoac phong 
Bien danh thong. 

Chieu dai twang rot di vai each then chinh va Cach then phy vai tan so den 30 kHz 
phial tuan theo Bang 17. Chieu dai offutng it dai vai each Bien chinh va Cach than phy 
vbi tan s6 Ian han 30 kHz va den 400 kHz phai than theo Bang 18. 

Cac yeu eau ye chieu dai duang rd del vai tan s6 len den 400 kHz co the dutc s& 
dung cho tan so tren 400 kHz cho den khi ce them du' lieu. 

CHU THiCH: Chian dai dirOng rb vd4 cac tan s6 cao Flan 400 kHz dang &roc xem xet. 

Chieu dai &rang ro giCra be mat each Bien ben ngoai (xem 5.4.3.2) et:1a (Thu n6i (bao 
gem ca 16 ha trong ye low) va cac b$ phan dan then dug° not vai ES2 ben trong dau 
not (hoac trong vo bpc) phai pha hap vai cac yeu eau 86i yeti cach Bien chinh. 

Chieu dai throng no giCra be mat each then ben ngoai (xem 2.2.4.3.2) ctia dau not (bao 
gem ca 16 ha trong vo boc) va cac bq phan dan than dime not vai ES3 ben trong dau 
not (hoac trong vo bpc) phai pha hap vai cac you cau dei vial each Bien tang cvang. 

Ngoai le, chieu dal dutng re) co the tuan theo cac yeu eau dei vai cach Bien chinh neu 
dau not la: 

- Dirac co dinh vao thiet bj; 
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- Nam ben trong vO boo dien ben ngoai °Oa thiet bi; 

- Chi co the cham tai duet sau khi thao be met phy kien phy, cai ma: 

+ Du,qc you cat' a,  dung vi tri trong dieu kien hopt deng binh thutng; 

+ Dtrac cung cep met bran phap bao ve de thay the phu kien phy da thao reg. 

06i vai tat ca cac chieu dai &rang re khac trong cac dau nor, ke ca cac deu not khOng 
du,gc cc!) dinh vao thiet bi, ap citing cac gia tri nhe nhat dirge xac dinh theo 2.2.4.3. 

Chi& dai &rang r6 tei thieu nee tren dOivai cac deu nor khOng ap dog cho cac deu 
nor duet Het ke trong D.4. 

Neu chide dai duang r6 toi thieu ley tir Bang 17 hoac Bang 18 nhO han khe her toi 
thieu, thi khe hb Cal thieu phai ducyc ap dung lam chieu dai throng re for thieu. 

Doi vai they tinh, mica, gem trang men hoac cac vat lieu vo ca twang te, neu khoang 
gian cach re nhO nhat Ian han khe ha tOi thieu bp deng, thi gia tri cua khe ha for thieu 
00 the dirge ap dung lam khoang gian each r6 tai thieu. 

06i vai cach dien tang cuang, cac gia tri doi veyi chieu dai dutng r6 gap hai len gia tri 
dOi var cach dien chinh trong Bang 17 hoac Bang 18. 

2.2.4.3.2. Phtvang pilaf) thin nghi§m 

Cac dieu kien &Fel day du,cyc ap dung: 

- Cac be phan co the chuyen deng duet dot & vi tri bet la' nhat cOa thong; 

- Del vai thiet bi ket hap day cep nguon loai thong thutng khOng the than rbi, cac phop 
do chieu dai &rang re duet thu'c hien vai runt d5n cung cap co dien tich mat cat 
ngang Ian nhat quy dinh trong D.7 va thee hien khOng co met dan. 

- Khi do chieu dai dt.hang r6 fir be mat ngoai co the cham bad dine cua ve boc bang 
vat lieu each dien qua met khe hoac lob ve bpc hoac qua met 16 6 au nor cham tat 
dine, thi be mat ngoai cham bad citrac cua ve boc phai &vac xem la dAn dien nhu the 
no da duet phi( bang la kim lopi trong qua trinh the nghiem dm V.1.2, dat yeti Ityc 
khOng clang Ice (xem Hinh M.13, diem X); 

- Cac kith thutc del vai chieu dai (luting re c6 chac nang nhu' cach then chinh, cach 
then phu va cach en tang cvang du•ac do sau cac the' nghiem cua Phu luc Q theo 
4.4.3; 

- Doi var the nghiem va dap kinh cua Q.9, sty ce ket thee, vet lam nhe khong lam giam 
chieu dai &rang re xuang dvai cac gia tri cc( the, vet nth be mat va nhO,ng the teeing 
ty,  duet be qua. Neu xuet hien vet net xuyen qua, chieu dai dyeing re khOng duvc 
giam; 

- Cac thanh phan va be phan, trip cac be phan clang vai fro la ye bpc, phai chiu the,  
nghiem nhu,  tai Q.2. Sau khi tac dung lo,c, chieu dai &rang ro khOng &vac giam xueing 
dual gia tri yeti cau. 

2.2.4.3.3. Nhorn vat lieu va CTI 

Cac nhorn vat lieu dva tren CTI va dine phan loai nhu' sau: 

Nh6m vat lieu I 	600 5 CTI (chi se ph6ng dien be mat Wang di) 

Nh6m vat lieu 11 	400 S CTI < 600 

Nhom vat lieu Illa 175 s CTI < 400 
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Nile= vat lieu IIlb 100 5 CTI < 175 

Nh6m vat lieu duct kiern tra bang each danh gia di? lieu this nghiem vat lieu theo IEC 
60112 sir dung 50 gipt dung djch A. 

Neu chua biet nhOm vat lieu, phai coi chOng la vat lieu nhOmIllb. 

Neu CTI bang 175 hoac Ian han la can thiet, ma du"' lieu chu'a co s'an, thi nhOm vat 
lieu co the dine thiet lap qua this nghiem clOi vai chi‘srS chiu phong diet) be mat (PTI) 
duvc neu cu the trong IEC 60112. Vat lieu co the nam trong rneit nhOm neu PTI cua 
n6 duce thiet lap qua cac this nghiem nay có gia trj bang hoac Ian han gia trj tap etia 
CTI quy djnh cho nhom 

2.2.4.3.4. Than thu lieu chuin 

Kiem tra Sty phi) hap bang phep do co tinh den Phy lye 0, Phy lyc Q va Phy lye R 

Bing 17 - Khoing gian cich re ft-3i thieu 86i vdri each then chinh, 
cich dien phy tinh theo mm 

Dien ap lam 

viec 	RMS 

den va bang 

V 

Met do nhiem ban 

1° 2 3 

Nh6m vet lieu 

I, II, Illa,111b I II IIla, Illb I II Illa, Illb b  

10 0,08 0,4 0,4 0,4 1,0 1.0 1,0 

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 1,4 1,6 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 0,8 1,1 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 3.2 3,6 4,0 
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320 0,75 1,6 2,2 3,2 4,0 4,5 5,0 

400 1,0 2,0 2,8 4,0 5,0 5,6 6,3 

500 1,3 2,5 3,6 5,0 6,3 7,1 8,0 

630 1,8 3,2 4,5 6,3 8,0 9.0 10 

800 2,4 4,0 5,6 8,0 10 11 12,5 

1 000 32 5,0 7,1 10 12,5 14 16 

1 250 4,2 6,3 9,0 12,5 16 18 20 

1 600 5,6 8,0 11 16 20 22 25 

2 000 7,5 10 14 20 25 28 32 

2 500 10 12,5 18 25 32 36 40 

3 200 12,5 16 22 32 40 45 50 

4 000 16 20 28 40 50 56 63 

5 000 20 25 36 50 63 71 80 

6 300 25 32 45 63 80 90 100 

8 000 32 40 56 80 100 110 125 

10 000 40 50 71 100 125 140 160 

12 500 50 63 90 125 

16 000 63 80 110 160 

20 000 80 100 140 200 

25 000 100 125 180 250 

32 000 125 160 220 320 

40 000 160 200 280 400 

50 000 200 250 360 500 

63 000 250 320 450 600 

Cd the sfr dung otter) ndi suy tuy4n tinh gi0'a hai di6m gan nhat, chieu dai &rang rd t6i thieu &Jac tinh town 
duvc lam Iron den 0,1 mm tai gia trj cao han tiep theo hoc gib tri trong hang tie!) theo bOn duti tOy theo gia Ili 

nao thap hen. 
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Doi vtei each dien tang ctrang, viac lam trOn den 0,1 mm tot gia lrj cao han het i) theo hoac de nhan doi gia trj 
trong hang UM, theo dine thin Nan sau khi nhan dei gia tri tinh toan cho cach dien chinh. 

Cac gia trj cho mac db nhiltm ben 1 c6 the dtroc set dung neu mot ink phi) hop vat cac thfr 
nghiem cua 2.2.4.1.5.2. 

° Nh6m vat lieu IIlb khang .1/ye khuyen nghj cho cac (trig dung trong nhiem clan mirc d6 3 val d@n ap lam 
viec RMS tren 630 V. 

Bang 18 - Gia tri to' thi6u Giza chiOu dai doemg ro (tinh theo mm) d6i vo'i tin s6 
cao han 30 kHz va ten dOn 400 kHz 

Dien ap 
kV 

30 kHz < f 5 100 
kHz 

100 kHz < f 5 200 
kHz 

200 kHz < f 5 400 
kHz 

0,1 0,0167 0,02 0,025 
0,2 0,042 0.043 0,05 
0,3 0,083 0,09 0,1 
0,4 0,125 0,13 0,15 
0,5 0,183 0,23 0,25 
0,6 0,267 0,38 0,4 
0,7 0,358 0,55 	 0,68 
0,8 0,45 0,8 1,1 
0,9 0,525 1,0 1,9 
1 0,6 1,15 3 

Cac gib to cho khoang glen each ro trong bang ap dyng cho mire do nhiem ban 1. 061 yeti 
mire CO nhiem ben 2, he so nhan 1,2 va cho min dO nhiem ben 3, he s6 nhan 1,4 se &roc 
ap dyng. 
Co the op dung phop nOi suy tuyOn tinh, ket qua dine lam tron den chi' s6 co nghia tiOp 
theo. 
DO' lieu din ra trong Bang 18 nay (Ur Bang 2 cua IEC 60664-4: 2005) khong tinh den anh 
htrang cua cac hien tvqng phong dien. Vi myc dich do, Bang 17 phai ducyc tinh den. Do 
do, neu cac gia tri trong Bang 18 nhe han cac gia tri trong Bang 17 thi ap dyng cac gia tri 
cua Bang 17. 

2.2.4.4. Cach diOn ran 

2.2.4.4.1. Cac you ciu chung 

Cac yeu cau cua dieu Oct nay ap dyng cho vat lieu cach then ran, bao gOm cac hop 
chat va vat lieu gel duct sir dyng lam vat lieu each dien. 

Cach dien ran se khong bi danh thOng: 

- Do qua then Op, bao gOm ca qua dO, vao thiet bi va dien ap dinh co the duct tao ra 
trong thiet bi; 

- Do 16 nhe trong lap cach djen mong; 

Cat lop pha trang men kh6ng duiqc sir dyng cho each dien chinh, each dien phy hoac 
each dien tang cueing trir trtiting hop neu trong G.6.2. 

Ngopi trir bang mach in, vat lieu cach then ran phai: 

- Tuan tht) cac khoang gian cach tOi thieu qua lap cach dien pht:t hop vifri 2.2.4.4.2; 
float 
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- Dap (mg cac yeu eau va vuvt qua cac thir nghiem trong 2.2.4.4.3 den 2.2.4.4.7, neu 
c6. 

Kinh duvc sir dung lam vat lieu each dien ran phai phi' hop vai thin nghiem va dap va 
kinh nhu,  quy dinh trong Q.9. Sty co ket thim, vet lam nh6 kh6ng lam giam khe ha duti 
gith tri quy dinh, vet nin be mat ve nhirng thin tuning ty,  duvc bo qua. Neu xuat hien vet 
nirt xuyen qua thi khe ha va chieu dai dutng r6 kh6ng duvc giam xuang duti cac gia 
tri quy dinh. 

Doi vai bang mach in, xem D.13. Doi vai cac dau cu6i Ang ten, xem 2.2.4.5. DOi vai 
each then ran tren dau ben trong, xem 2.2.4.6. 

2.2.4.4.2. Khoang gian cach tai thiet u xuyen qua lop cach diOn 

NgoAi trir trutng hop ap dyng dieu phu khac cOa Dieu 5, cac khoang gian each xuyen 
qua lop each dien phai duvc dinh kith thick thy then (mg dyng caa each dien va nhu' 
sau (xem Hinh M.15 va Hinh M.16): 

- Neu then ap lam viec kh6ng vuvt qua gieri han dien ap ES2 thi kh6ng ce yeu cau nao 
ye khoing gian each xuyen qua lap each dien; 

- Neu then ap lam viec vutt qua giai ban dien al) ES2, can ap dung cac quy tac sau: 

+ Doi vai cach dien chinh, kh6ng quy dinh khoang gian each toi thieu xuyen qua lap 
each dien; 

+ Doi vai each dien phy hoac each then tang eyeing bao gam mot Idep vat lieu, khoang 
gian each tai thieu xuyen qua lap each dien phial la 0,4 mm; 

+ 06i vai each then phu hothe each dien tang cueing bao gem nhieu lap vat lieu, kho5ng 
gian each 161 thieu xuyen qua each then phai phi.' hop vai 2.2.4.4.6. 

2.2.4.4.3. Hop chit cacti di'O'n tao thanh vat lieu cacti dien ran 

KhOng yeu cau khe hb ben trong hoac khoang gian each r6 toi thieu neu: 

- Hqp chat each dien dint lap day trong v6 boc ctia cac bo phan hoac phu kien, bao 
gam ea cac linh kien ban dan (vi dv be ghep quang hoc); va 

- Be phan hoac phu kien dap (mg cac khoang gian each toi thieu qua lap each then 
dm 2.2.4.4.2; va 

- MOt m5u dun meet qua cac thin nghiem c6a 2.2.4.1.5.2 
CHO THIGH: Mot se, vi dv v4 each x& ly nhty vay ducic biet an yen nhiAti cach khac nhau nhv bac kin, ngarn team 
than khong. 

Cau true gam cac khop not gan ket cung se phai tuan th6 then 2.2.4.4.5. 

Cac yeu cau thay the doh vai linh kien ban darn duvc neu trong 2.2.4.4.4. 

Delver' bang mach in, xem D.13 va dOi vai cac be phan quan day, xem 2.2.4.4.7 

Kim tra sty phu hop bang each chia nho m5u. Khong ducec co khoang yang nhin thay 
thrqc trong vat lieu each dien. 

2.2.4.4.4. Cach dien ran trong cac linh ki0 ban din 

KhOng co khe hey ben trong hoac khoang gian each ro tai thieu va kh6ng co khoang 
gian each xuyen qua each then toi thieu dal vol each then phy hoac each then tang 
owing bao gam hop chat each then lap day v6 boc cua linh kien ban dawn (vi dv: be 
ghep quang hoc) vai dieu kien Ia thanh phan do: 
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- Vint qua cac Mir nghiem dien hinh va tieu chi kiem tra tha 2.2.4.7; va vticet qua cac 
Mir nghiem th6ng thutng ve de ben then trong qua trinh san xuat, sir dyng thir nghiem 
thich hqp trong 2.2.4.9.2; hoSc 

- Tuan theo D.12. 

Cau trOc g6m cac khap noi gin ket tong se phai tuan thu theo 2.2.4.4.5. 

Ngoai ra, chat ban d5n co the duvc danh gia theo 2.2.4.4.3. 

2.2.4.4.5. Hqp chit cacti dien tao thanh cac khop noi gin kit 

Cac yeu cau quy dinh dual day ap dyng khi met hop chat cach dien tao thanh khap 
noi gan ket giCra hai be phan khong d5n dien hoac giCra mot be phan khong d5n then 
khac vai chinh no. Cac yeti eau nay kh6ng ap dung cho bo ghep quang hoc phi hap 
vai IEC 60747-5-5. 

Tai vi tri duang d5n glen cac be phan d5n then &rot lap day bang hqp chat cach dien 
va hqp chat cach then tao thanh met khap nth gan ket giCra hai be phan khOng d5n 
dien hoac giCra be phan khong d5n then vai chinh ne (xem Hinh M.14, Hinh M.15 va 
Hinh M.16), met trong cac dieu sau day a), b) hoSc c) dt.rqc bp dyng. 

a. Khoang gian cach dpc theo &tang d5n giva hai be phan elk dien Wong duct nhe 
hen khe ha va khoang gian each r6 tai thieu ciii vai nhiern dien mire 2. Khong ap dung 
cac yeu cat' ye kho5ng gian cach xuyen qua cach dien cita 2.2.4.4.2 doc theo khap 
noi. 

b. Khoang gian each doc theo &rang d5n giCra.hai be phan d5n dien khong duvc nhe 
hen khe ho,  va khoang gian each ro tai thieu dei vai nhiem dien milt 1. Ngoai ra, met 
mkt phai dat thir nghiem ctia 2.2.4.1.5.2. Cac yeu cau ye khoang gian cach xuyen qua 
lap cacti dien trong 2.2.4.4.2 khong ap dog doc theo khap noi. 

c. Cac you cau ye khoang gian each xuyen qua lap each then ciia 2.2.4.4.2 ap dyng 
giCra cac bo phan dan dien doe theo khap nth. Ngoai ra, ba mau phai dpt thir nghiem 
cOa 2.2.4.7. 

Doi vai a) va b) a ken, net) vat lieu cach dien c6 bao gem cac nhOm vat lieu khac nhau, 
thi twang hqp xau nhat duet sir dyng. Neu nhOm vat lieu kh6ng duvc biet den, thi 
Nhom vat lieu IIlb se (Inc sir dung. 

Doi vai b) va c) a ten, cac thir nghiem cilia 2.2.4.1.5.2 va 5.4.7 kW:trig duvc ap dyng 
cho cac lop ben trong cua bang mach in dtrqc the tao sir dyng chat tam trutc neu 
nhiet de do bang mach in duvc do trong qua trinh thir nghiem gia nhiet dm 2.2.4.1.4. 
khong tarot qua 90°C. 
CHO THIGH Mot s6 vi du te6 khan noi gAn k6t flint sau: 

- Hai be phan khOng din dien &sac gan ket van nhau (vi dy, hai lap tea bang mach da lap, xem Hinh M.14) hoac 
wan day da tech cea may bien ap trong d6 phan giCra duloc gia,  chat bang chat ket dinh (xem Hinh M.16); 

- Cach dien (wan van 6c Van day quan, divot bit kin bang hop chat cach dien dinh, la met vi dy cea PM; hoac 

- Khifvp noi giera bei phan khong din dien (v6) va chinh ban than hop chat each then trong be ghep quang (xem 
Hinh M.15). 

2.2.4.4.6. Vat HO tam m6ng 

2.2.4.4.6.1. Ting quan 

Khong co yeu thu ye kith thtrac hoac thu tao dth vai each dien bang vat lieu tam 
mOng duvc sir dyng lam vat lieu each dien chinh. 

CHO THICH: Dung cv de thyc hien the,  nghiem de ben dien tren cac tern along cua vat lieu cach dien dvg'c m6 to 
tren Hinh 19. 
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Cach dien bang vat lieu tam mong co thg duvc sir citing a cach then phy va cach 
then tang cutng, bat Ice khoang gian cach xuyen qua vat lieu each then, vai dieu kien 
la: 

- Hai hogc nhieu lap cach dien duvc sir dyng; va 

- Cach dien narn ben trong vo thiet b1; va 

- each dien kh6ng 1)1.4, 19 hoac bao mon trong qua trinh nguti binh thutng hoac 
ngvai duct hutng dan thus hien bao dutng, sera chin; va 

- Dap Cling cac yeu cau va thin nghiem cua 2.2.4.4.6.2 (c16i vai cac lap c6 the tach reyi) 
hoac 5.4.4.6.3 (dal vai cac lop khong the tech rtri). 

Hai hogc nhieu lap khOng bat buOc phai c6 dinh vao cung met be phan clgn dien. Hai 
hoac nhieu lap co the la: 

- Dow c6 dinh vao met trong cac be phan clan dien can tach raj; hogc 

- Dupre chia se giCra hai phan dgn dien; hoac 

- Kh6ng c6 dinh vao met trong hai phan dan dien. 

D61 vai cach then bang ter ba lap vat lieu tam meng kh6ng the tach nal tra len: 

- Kh6ng yeu cau khoang gi5n each t6i thiau qua lap each then; va 

- Mei lap each dien khong nhat thiet phi' ding met lopi vat lieu. 

2.2.4.4.6.2. Vet lieu tam m6ng co the Lich rti 

Cac yeu cau b6 sung ngoai you cau tai 2.2.4.4.6.1: 

- Cach dien phy bao gam hai 16p vat lieu, m6i 16p phai vuvt qua thin nghiem de ben 
Men cT6i vai each dien be phy; hoac 

- Cach then phy bao gam ba lap vat lieu, bat k9 sty ket hop nao cua hai lap deu phai 
vuvt qua the? nghiem dO ben dien doi vai each dien phy; hogc 

- Cach then tang cutng bao gom hai lap vat lieu, m6i lap phai \mot qua theen nghiem 
de ben dien dei vai cach then tang cutng; hoac 

- Cach dien tang cutng bao gom ba lop vat lieu, bat k9 sun kat hop nao ctia hai lap 
deu phai vt.rot qua tilt) nghiem de ben then c16i vai each then tang cutng. 

Neu sir dung nhieu horn ba Iap, cac lop co thkiluvc chia thank hai hoac ba nhom lop. 
Mei nhom lop phai voot qua thir nghiem de ben then del vai each then thich hop. 

Thir nghiem ten met lap hoac nhom lap khOng dirge lap lai ten mat lop hogc nh6m 
lop giong het nhau. 

Kh6ng co yeu cau cloi vai tat ca cac lap each dien phai co cung vat lieu va de day. 

2.2.4.4.6.3. Vit lieu vim ming killing the Lich nisi 

Doi vai each then bang vat lieu tam me:trig kh6ng tach reri throe, ngoai cac ye'u cau cua 
2.2.4.4.6.1, cac quy trinh they nghiem trong Bang 19 &rot ap dyng. Khang c6 yeu cau 
tat ca cac lap each dien phai co ding vat lieu va do day. 

Kigm tra sir phu hop bang cach xem xet va bang each danh gia de,  lieu &roc cung 
cap IDEA nha san xuat hoac theo cac the,  nghiem quy dinh trong Bang 19. 

Bing 19 - Thin nghiem cach (lien bang cac let cach dien thong tech rei 

SO 10p Quy trinh tiler nghiem 
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Cach then phy 

a 02 lap 	 I Ap dung quy trinh thin nghiem tai 2.2.4.4.6.4 

Cach dien tang ctrang 

02 lap Ap dung quy trinh thir nghiem tai 2.2.4.4.6.4 

>02 lap Ap dung quy trinh thisn nghiem tai 2.2.4.4.6.4 va tai 
2.2.4.4.6.56  

CHU THICH: Muc Bich cOa cac thus nghiem trong 2.2.4.4.6.5 la de dam boo rang vat lieu c6 dO dO ben de ch6ng 
!pi his hong khi An trong eec 16-p each dien ben trong. Do do. cac th& nghiem khong &vac ap dung cho each 
dien trong hai lap. Cac th& nghiem trong 2.2.4.4.6.5 khOng &rot ap dung cho each then Phil 

3 Trong twang hqp each (lien khong the tech rai veer wen day. th& nghiem kh6ng ap dung 

2.2.4.4.6.4. Quy trinh this,  nghiem chuan 	vat lieu tam truing khong tech rai 
06i vol cac lap khOng tach rai &rot, ap dung ther nghiem d6 ben dien theo 2.2.4.9.1 

cho tat ca cac lap ding nhau. Dien ap this' nghiem la: 

- 200% Utest neu sir dung hai lap; hoac 
- 150% Utest neu sta,  dung ba lap to,  len, 

- Trong dO Utest la dien ap this' nghiem quy dinh trong 2.2.4.9.1 dOi vai each then phy 
hoac cach then tang cutng thich hop. 

CHU THICH: Tr& khi tat ca cac lap cO ding vat lieu 'ea cc5 ding dO day, c6 khe nang then ap th& nghiem se bj Phan 
chia khOng &mg deu giCra cac lap, gay ra danh thong lap ma le ra se Oat neu dirge th& nghiem rieng Net. 

2.2.4.4.6.5. Thez,  nghiem tryc quay 

Cac yeu eau they nghiem (Jai vai cach then tang twang lam bang ba hoac nhieu tom 
vat lieu cach then mong khOng the tech rai &rot quy dinh dual day. 

CHU THICH: This nghiem nay du-a tren IEC 61558.1 va se cho kgt qua tuong br. 

Sir dung ba rrthu thin, mOi m5u rieng le bao gOm ba hoac nhieu lap vat lieu tam m6ng 
khong the tech rai tao thanh cach dien tang cutng. MCA mau duct co dinh vao two 
&Oa b6 ge this' nghiem cho trong Hinh 15. Viec co dinh phai dutc thine hien nhui trong 
Hinh 16. 

Hinh 15 - Tryc 

62 



QCVN 132:2022/BTTTT 

Kich thug& theo mm 

Vi tri ct5i ding cUa true quay &roc quay 
230 ° ± 5 ° so veil tri ban diu. 

Hinh 16 - Vi tri ban (lit; cua tryc 	Hinh 17 - VI tri cuoi ding cua tryc 

MOt Itpc keo hutng xuOng duvc ap dyng cho deu ty,  do cOa mau, sir dyng mot thiet bi 
kap thich hqp. Tryc &rat quay: 

- TO' vi tri ban dau (Hinh 16) den vi tri cuoi ding (Hinh 17) va trey lai; 

- Len that hai tit vi tri ban deu den vi tri cuoi ding. 

Neu mau bi va trong qua trinh quay tai vi tri duvc có dinh vao tryc hoac duvc có dinh 
vao thief bi kep, thi dieu nay khong duvc coi la thO,  nghiem kh6ng dat. Neu mat ;tau 
bi v& de (At k9 vi tri nao khac, thi th0,  nghiem da kh6ng 

Sau thin nghiem tren, mat tam la kim (cal, day 0.035 mm ± 0,005 mm. dai it nhet 200 
mm, duvc dal doe theo be mat dm mau, treo xuong mOi ben cOa tryc (xem Hinh 17). 
Be mat cOa la tiep )(Cm vai mau phai clan then, khong bi oxy h6a hoac cach then khac. 
La &roc dat sao cho cac mep cua no each mep cua mau kh6ng nho han 18 mm (xem 
Hinh 18). Sau dO, la kim loci duvc siet chat a rn6i du bang hai vat nang bang nhau, 
sir dyng cac thiat bi kep thich hqp. 

Kich thy& theo don vi mm 

Lai kin loaf 

Vkir kieu c4c) Gaol' 

ACC OSSI,Ita 

‘74..t b l eticl% aen 

La Sclars loai 

10 	30 

70 •,',Q  

Hinh 18 - VI tri ctia IA kim loci dAt tren vat lieu cach ditn 

63 



QCVN 132:2022/BTTTT 

Khi tryc quay & vi tri cuth ding va trong \tong 60 s sau vi tri cuai ding, mat Hi& nghiem 
do ben dien duos ap dyng giCra tryc quay va la kim loai ph0 hop voi 2.2.4.9.1. Dien 
ap thO: nghiem la 150% Utest, nhtyng khOng nho hem 5 kV RMS, Utest la dien ap MU' 
nghiem quy dinh trong 2.2.4.9.1 dal vai each then tang wing thich hop. 

Tht'y nghiem dint lap la' ten hai mau con lai. 

2.2.4.4.7. Cach din ran trong cac bo phOn titian clAy 

Cach dien chinh, each dien phy hoac each dien tang cutng trong ba phan quan co 
the dutc cung cep bail: 

- Cach then tren cac bb phan quan (xem D.5); hoac 

- Cach dien ten day khac (xem D.6); hoac 

- Sty ket hqp cua ca hai. 

Cac 130 phan cu6n ce china cac khdep not duvc lien ket cung phai than then 2.2.4.4.5. 

May bien ap phang phai phu hop vai cac you cau cOa D.13. 

2.2.4.4.8. Tuan thu tiou chuin 

Kiem tra sly phu hqp vat cac yeu cau tin 2.2.4.4.2 den 2.2.4.4.7 ye sus phi) kip cua 
cach dien ran bang cach xem xet va do dac, ca tinh den Phu luc 0, bang cac thir 
nghiem do ben dien cua 2.2.4.9.1 va cac thin nghiem be) sung duvc yeu cau trong 
2.2.4.4.2. den 2.2.4.4.7, neu co. 

2.2.4.4.9. You cau cach diOn ran & tan s6 cao han 30 kHz 

Sy,  pha hqp cua each then ran phai duvc xac dinh nhty sau: 

- Xac dinh gia tri cutng do dien trutng danh thong cua vat lieu each dien a tan so 
nguen dien 	Ep tinh bang kV / mm (RMS) dal voi vat lieu cach then. Mat trong cac 
phutng phap sau se duvc sir dyng de xac dinh gia tri cOa Ea: 

• Gia th do nha san xuat cOng b6 du'a tren di) lieu cOa nha san xuat vat lieu; hoac 

• Gia tri tin Bang 20; hoac 

• Gia tri &ye tren thir nghiem quy dinh trong IEC 60243-1. 

Nha san xuat chiu trach nhiem xac dinh gia tri 

- Xac dinh he s6 suy giarn KR doi vai cutng do then trutng danh thOng cua vat lieu 
each then 0,  tan so ap dung tin Bang 21 hoac Bang 22. Neu vat lieu kh6ng duqc liet ice 
trong Bang 21 hoac Bang 22, hay sir dung he s6 suy giam trung binh trong hang can 
ding cue Bang 21 hoac Bang 22 (neu co). 

- Xac dinh gia tri cua cutng do dien trutng danh thing et tan so ap dyng EF bang cach 
nhan gia tri EP Vol he so Om KR: 

4 = Ep x KR  

- Xac dinh cutng do then thtyc Vw cOa vat lieu cach dien bang each nhan gia tri EF vbh 
tong chieu day (d tinh bang mm) cua vat lieu each dien: 

vw  = 4 d 

- 06i yeti each dien chinh hoac each then phy, Vw phai wort qua 20% dinh tan so cao 
do duvc cua dien op lam viec Vpw: 
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Vw  > 1,2 x Vpw / 1,41 

- D6ivtfri cach dien tang cutng, Vw phai vuvt qua 20% so yeti 2 !An dinh tan s6 cao do 
duvc cCia dien op lam vies Vpw: 

Vw  > 1,2 x 2 x Vpw  1,41 

- Cach dien chinh: 

- Cach dien tang cubing: 	1.2 x 2 x YID& KR  

Se khOng co danh thCing. 

Bang 20 - Cutng d6 dien trutng Ep cho mot s6 vat lieu thutng duvc sip dyng 

Loai 	vat 
lieu 

Cutng d6 dien trutng danh thong Ep 
kV/mm 

06 day cOa vat WO 
mm 

0,75 0,08 0,06 0,05 0,03 

So' a 9,2 - - - - 

ThOy tinh - silicon a 14 - - - - 

Nhkra phenolic a 17 - - - 

Gam a 19 - - - - 

Teflon® a 1  27 - - 

Thily tinh - melamine 3 27 - - - - 
Mica a 29 - - - - 

Giay phenolic a 38 - - - - 

Polyethylene b  49 - 52 - 

Polystyrene c 55 65 - - - 

ThOy tinh a 60 - - - - 

Kapton® a 2  303 -- - - 

FR530L a 33 -- - - 

Phenolic chira day mica a  28 - - - - 
Glass-silicone laminate a 18

-

- - - - 

Cellulose-acetobutyrate d - 120 - 210 

Polycarbonate d  •• - 160 270 

Cellulose-triacetate d  - - 120 - 210 

GNI CHU: CaC gia trj con thiau trong Oen tren va cac gia trj cho cac vat liOu khac khong c6 trong danh sach clang 
dove nghien dm. 

D6i v&i cutong do (Nan twang danh thong cOa cac vat lido &roc chi dinh, gia Id Ep cOa dO day 0,75 mm c6 th6 
a 	threw. cii,  'limn rho IM Ca CAC do day. 

De thay the cho dieu tren, co the ap dung MO,  nghiem de ben dien then 2.2.4.9.1 ngoai 
trir dien ap thir nghiem tan so nguen Ilrbi phai ntur sau: 

1,2 x Vpw /Krz  
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Tan s6 
kHz 

30 100 200 300 400 500 1 000 2 000 3 000 5 000 10 000 

Ht s6 suy giam KR 

Vat lieu ming 

QCVN 132:2022/BTTTT 

Gia tri EP dm de day 0,05 mm duce sit dung cho telp each din bang hoac awing bon 0,05 mm. Gia tri. EP Ct) 
b do day 0,75 mm elven sir dung cho twang hqp can lai. 

Gia tri EP cua do day 0,08 mm dutqc silt dung cho lop each den bang ho$c ming han 0,08 mm. Gia trj Er Qua 
c dO day 0,75 mm dugs sit dung cho truong hop con lei 

Gia trj Ep Goa da day 0.03 mm dutqc sir dung cho lop each cTien bang hoac mong han 0,03 mm. Gia trj ED cua 
d do day 0,06 mm &rot sir dung cho lap each nhiet bang hoac ming han 0,06 mm va Ion hen 0,03 mm. 

Teflon®la nhan hieu cua san phem do DuPont cung cap. Thing tin nay cltiqc cung cap de tao sq thuan tien 
cho ngtfoi sit dung  tai lieu nay va khOng cau the:1h sv cht:ing thvc cua IEC ye san phim c6 ten. Cac san 
phem Ityang throng c6 the duvc sot dung neu chting ca the den den kat qua Wong tv. 

Kapton® IA nhan hieu cua san pharn do DuPont cung cep. Th6ng tin nay erupt cung cap de tao sty than tien 
cho ngutti sir dung tai lieu nay va kh6ng cau thanh sv chUng thvc cua IEC ye san pham c6 ten. Cac san 
hem tvan damn• c6 the dime sti dun neu chun• c6 the den den kat •ui loan' tv. 

Bing 21 - He so suy giam d6i veei gia tri cutng d6 din trtpeeng danh thOng EP 
tai cac tin so cao turn 

Tit lieu a  

Tin s6 kHz 

30 100 200 300 400 500 
1 

000 
2 

000 
3 

000 
5 

000 
10 

000 

Hi so suy giam KR 
Sir 0,52 0,42 0,40 0,39 0,38 0,37 0.36 0,35 0,35 0.34 0,30 

Thuy tinh - 

Silicon 0,79 0,65 0,57 0,53 0,49 0,46 0,39 0,33 0,31 0,29 0,26 

Ntra Phenolic 0,82 0,71 0,53 0,42 0,36 0,34 0,24 0,16 0,14 0,13 0,12 

Gem 0,78 0,64 0,62 0.56 0,54 0,51 0,46 0,42 0,37 0,35 0,29 

Teflon® 0,57 0,54 0,52 0.51 0.48 0,46 0,45 0,44 0.41 0,37 022 

Thiry tinh - 

Melamine 0,48 0.41 0,31 0,27 0,24 0,22 0,16 0.12 0,10 0,09 0,06 

Mica 0,69 0.55 0,48 0,45 0,41 0,38 0,34 0.28 0,26 0,24 0.20 

Giay phenolic 0,58 0,47 0,40 0,32 0,26 0,23 0,16 0,11 0,08 0,06 0,05 

Polyethylene 0,36 0,28 0,22 0,21 0.20 0,19 0,16 0,13 0,12 0,12 0,11 

Polystyrene 0,35 0,22 0,15 0,13 0,13 0,11 0,08 0,06 0,06 0,06 0,06 

Thuy tinh 0.37 0.21 0,15 0,13 0,11 0.10 0,08 0,06 0,05 0.05 0,04 

Cac vat lieu 

khac 0,43 0.35 0,30 0,27 0.25 0,24 0,20 0,17 0,16 0,14 0,12 

Neu tan s6 nam glen cac gia trj trong hai cat bat kit, thi gia VI he so suy Om t ong cot iep then SO duct sti dung 
hoac c6 the sir dung phep not suy logarit giera hai cat lien ke bat kit veyi gia tri tinh toan Clime lam tr6n xuang gia 

trj 0.01 gan nhat. 

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

Bang 22 - Ha s6 suy giam d61 vai gil tri cutng d6 din trwoing danh theing EP 
tai cac tan so cao han cho vat HO along 
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Cellulose-acetobutyrate 
(0,03 mm) 

0.67 0,43 0.32 0.27 0.24 0.20 0.15 0,11 0.09 0,07 0,06 

Cellulose-acetobutyrate 
(0,06 mm) 

0.69 0,49 0,36 0,30 0,26 0,23 0.17 0.13 0.11 0.08 0.06 

Polycarbonate (0,03 mm) 0,61 0.39 0,31 0,25 0,23 0.20 0.14 0,10 0,08 0,06 0,05 

Polycarbonate (0,06 mm) 0.70 0.49 0,39 0.33 0,28 0,25 0,19 0,13 0,11 0,08 0,06 

Cellulose- 
triacetate 	(0,03 
mm) 

0,67 0.43 0,31 0,26 0,23 0,20 0,14 0.10 0,09 0.07 0,06 

Cellulose- 
triacetate 	(0,06 
mm) 

0,72 0.50 0,36 0,31 0,27 0.23 0,17 0,13 0,10 0.10 0,06 

Cac vat lieu mong khac 0,68 0.46 0,34 0,29 0,25 0,22 0.16 0,12 0,10 0,08 0.06 

Neu tan set nam giCra cac gia tri trong hai °Ca bet k9, thi gia tri he s6 suy gam trong cot tiep theo se &roc sir dung 
hoac co the sir dung phep nOi suy logarit gitra hai Of lien Re bat k9 WA gia tri tinh than duce lam Iron xu6ng gia tr 
0,01 On nhAt. 

2.2.4.5. Cecil diOn dau not ang ten 

2.2.4.5.1. Tong quan 

Cach dien 

- Giiva nguOn dien Ilrryi va dau nOi ang ten; va 

- GiCra nguon dien Itrai va mach dien ben ngoai cung cap cac dien ap nguOn kh6ng 
phai dien Itreri cho thiet bi khac co dau not ang ten 

phai chiu duvc phong dien tai cac (Tau not ang ten. 

This, nghiem nay khOng ap dung cho thiet bi ma co mot dau nOi ang ten ten thiet bi 
dtrqc not voh dat theo 2.2.6.7. 

2.2.4.5.2. Phutyng pilau this,  nghitm 

M5u phai chiu 50 Ian phOng dien ter may phat thir nghiem giao dien ang ten (mach 3) 
cua Si, voi the d0 khong qua 12 Ian phong dien mOi phtit, vai Uc bang 10 kV. Thiet bi 
phai duvc tat tran be mat cach dien. eau ra may phtht tit& nghiem giao dien ang ten 
phai &rot kat nOi val cac dau nOi ang ten duvc ket nOi vai nhau va voei cac dau nOi 
nguOn than luti duct ket nOi voi nhau. Neu thiet bi co cac mach ben ngoai cung cap 
dien ap ngu6n khong ph5i nguOn dien Itrai cho thiet bi khac ce dau n6i ang ten, thi thin 
nghiem.duvc lap lai voi may phat dien duvc ket not vdri cac dau nei nguon then luti 
&rot ket not voi nhau va cac dau not mach ben ngoai duvc ket nOi vex' nhau. Thiet bi 
khOng dtrqc cap then trong cac this, nghiem nay. 

cHO THICH: Nguti thuc hien Mir nghiem duvc cart bah khOng chpm vao thiet bi trong qua trinh Ihir nghiem nay. 

2.2.4.5.3. Tuan th6 tiou chuOn 

Kiem tra sy,  phil hqp bang cach do dien trey each dien a then ap mot chieu 500 V DC. 

Thiel bi ph0 hqp vah yeu cau neu dien Vat cacti then do duvc sau 1 phOt khong nho 
ban cac gia tri cho trong Bang 23. 

Bing 23 - Cac gia tri diOn tree cach diOn 

Cac you cau cach diOn girn cac bt phan 
Dian tree each 
&On MO 

GiCra cac b0 phan duvc ngan each bang each dien chinh hoac bang 
cach then phu 

2 
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Gioia cac be phan duvc ngan each bang each dien kep hoac each 
dien tang cutng 

De thay the cho dieu tren, co the kiem tra sy,  phe hqp bang the,  nghiem de ben dien 
theo 2.2.4.9.1 d6i yogi each dien chinh hoac each then tang cuing neu c6 the ap dyng. 
Dien ap th& nghiem phai la dien op cao nhat trong s6 cac dien Ai) the,  nghiem &rot 
xac djnh theo phi.rang phial) 1, 2 va 3. Tai do khong &rot danh thong each dien. 
2.2.4.6. Cach dien ci.sa day dien ben trong nhu' met phan cCia bien phap bao vg 
beg sung 
Cac yeu eau tai mud nay ap dung khi each en cOa day ben trong dap CEng cad yeu 
eau do' yeti each then chinh, nhvng khong dap Ung the yeu eau dei vdei each dien phy. 
Khi cach dien day duct sir dyng nhu met obeli cOa he thOng each dien phy va nguti 
binh thutng co the cham tai duvc each dien day vOl cad dieu kien sau: 
- Nguti binh tht.rong khong can phai cam veo he thong cach dien day nay; va 
- Day duvc dat sao cho nguti binh thutng khong the keo ra dutc hoac day phai 
ducc c6 djnh sao cho cac diem nal khong bi cang; va 
- He tilting day duvc dinh tuyen va c6 dinh sao cho khong cham tai cac be phan tan 
c6 the cham tdei du'p'e khong not dal; va 
- Cach then day wog qua the,  nghiem de ben then tai 2.2.4.9.1 del vOl each dien phy; 
va 
- Khoang gian each xuyen qua cach dien cua day tei thieu phai nhu,  trong Bang 24. 

Bang 24 - Khoing gian cacti xuyen qua each dien ciaa he thong di day ben 
trong 

Dian Op lam viec 
(trong truting hop h6ng each dien chinh) 

Khoang On cach toi thieu 
xuyen qua cach then (mm) 

Dien ap dinh Weak  hoac 
dien Op mot chieu DC 

V RMS 
(hinh sin) 

>715350 >50s250 0,17 
> 350 > 250 0,31 

Kiem tra sy,  ph6 hqp bang cach xem xet, do dad va bang thil,  nghiem tai 2.2.4.9.1 

2.2.4.7. The, nghiem dei 	cac Iinh kien ban din va cac !chop not duyc gin k6t 

Ba nth duvc thyt hien theo trinh tu,  chu k9 nhiet tai 2.2.4.1.5.3. Trutc khi th0,  nghiem 
khdrp noj duvc gen ket, bat k9 day quan co trang men nao duvc se, dyng deu duvc 
thay the bang la kim loci hoac bang met vai day tral, duvc dat gan vbj khfrp not du,qc 
gan ket. 

Ba m5u duvc th& nghiem nhu' sau: 

- Met trong cac mau phai chu th& nghiem do ben then theo 2.2.4.9.1, ngay sau chu k9 
cutii cling 6,  (T1 ± 2) ° C trong chu k9 nhiet, ngoai ra dien ap th& nghiem &rot nh5n 
vOl 1,6: va 

- Cac mat.' khac phai chiu th& nghiem de ben then twang (mg theo 2.2.4.9.1 sau khi 
xtr 19 6m nhu,  tai 2.2.4.8, ngoai ra dien ap thO,  nghiem duct nhan vdri 1,6. 

Kiem tra sir pht:i hop bang th& nghiem va xem xet sau: 

Ngoai tar cac khap not &rot gen ket tren cling met be mat ben trong cua bang mach 
in, viec kiem tra 	phCi hqp dtiot thy'c hien b5ng each xem xet dien tich mat cat ngang 

4 

68 



QCVN 132:2022/BTTTT 

va khOng duvc co cac khoang trong, the ha hoac vet nth co the thin thy ten vat lieu 
cacti dien. 

Trong taking hqp cach dien giCra cac day an tren cOngm0t be mat ben trong cua 
bang mach in lib each Men giCra cac day dhn tren cac be mat khac nhau cua bang 
mach nhieu lap, kiem tra sty phO hqp bang cach xem xet bang mat ben ngoai. Se 
khong co scr phan tact). 

2.2.4.8. X& ly Am 

dt.tqc thu'c hien trong 48 gisq trong to hoac phOng china khOng khi co dO Am 
Wrong dOi la (93 ± 3) %. Nhiet de) khong khi tai tat ca nhCmg nal cif) the dat mhu, duct 
duy tri trong khoang ± 2 °C cOa bht k9 gia tri T nao trong khoang lir 20 °C den 30 °C 
de kh6ng xay ra hien timing ngu'ng ty. Trong qua trinh xir 19 nay, thanh phan hoac cum 
lap rap phv khOng dugc cep dien. 

06i NAM dien kien khi hau nhiet dai, theri gian se la 120 gia & nhiet dO (40 ± 2) ° C va 
dO Am tvang doi la (93 ± 3)%. 

Trutt khi dieu hoa do Am, mreu duvc due den nhiet do giCra nhiet do T quy dinh va (T 
+ 4) °C. 

2.2.4.9. nu& ngh*n d6 b4n din 

2.2.4.9.1. Quy trinh then nghiem d6i voq cach dien ran 

Tr& khi co cac quy dinh khac, viec Wan thO phai duvc kiem tra: 

- ngay sau this nghiem nhiet dO trong 2.2.4.1.4; hoac 

- neu mot b0 phan hoac cum lap rap phg duqc thir nghiem rieng biet ben ngoai thiet 
bi, thi no &me du'a ye nhiet dO ma b0 phan do dat duvc trong qua trinh thin nghiem 
nhiet do 6,  2.2.4.1.4 (vi du, bang cach dat no trong to shy) tarot khi thu'c hien thCr 
nghiem dc) ben dien. 

Ngoai ra, vat lieu tam Sing de cach dien phy hoac cach dien tang cutng co the &rot 
thir nghiem & nhiet dh phong. 

Trir khi co quy dinh khac, dien ap thir nghiem dOi voi dO ben dien cOa each Men chinh, 
cach dien phv hoac cach dien tang cueing 16 gia tri cao nhAt trong ba phutyng phap 
sau: 

- Phvang phap 1: Xac dinh dien ap thir nghiem theo Bang 25 bang cach sir dyng dien 
ap chiu thir duct yeu eau (du'a tren dien ap qua de) tin ngwin dien xoay chieu hoac 
nguOn dien mOt chieu hoac tin cac mach ben ngoai). 

- Phuung phap 2: Xac dinh then ap thir nghiem theo Bang 26 bang cach sir dyng Men 
ap dinh lam viec hoac dien ap dinh chu k9, chqn gia tri nao cao han. 

- Phtyang phap 3: Mc dinh dien ap thin nghiem theo Bang 27 bang cach sir dyng then 
ap ngain AC danh dinh (de bao gOm qua Men bp tot thoi). 

Cacti then phai chiu Men ap thir nghiem cao nhht nhu. sau: 

- Dat vao dien ap xoay chieu co dang song hinh sin va co ten so 50 Hz hoac 60 Hz; 
hoac 

- flat vao dien ap mOt chieu trong theta gian dvqc chi dinh ben dvai 

Dien ap dat vao cacti dien can thir nghiem duqc tang deu ter "khOng" den dien ap quy 
dinh va duvc giCr a gia tri do trong 60 s (50i vai cac thin nghiem thutmg xuyen, xem 
2.2.4.9.2). 
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Khi can thiet, cach then &Tic thin bang la kim lopi tiep xt-ic vai be mat cach dien. Quy 
trinh nay duac siai han b nhang nai co kha nang cach dien yeu (vi dy, nai co cac 
canh kim loai sac nhpn dual lap each nhiet). Neu co the, the lap lot each then duac 
thin nghiem rieng. Chu 9 de la kim lopi duac dat sao cho kh6ng xay ra ph6ng dien be 
meta cac canh cUa each dien. Khi six dyng la kim lopi ket dinh, chat ket dinh phai tan 
dien. 

De tranh hu hong cac linh kien hoac each dien kh6ng lien quan den thCr nghiem, co 
the ngat ket not cac IC hoac nhOng thin twang va co the sir dyng lien ket dgng the. 
Mtt dien tra phi tuyen phi hap von D.8 co the bi loai bo trong qua trinh thin nghiem. 

fD6i vai thiet bi ket hap each dien chinh va cach dien phy song song vai cach dien tang 
thong, can ch0 y rang dien ap dot vao each dien tang cueing khong gay qua tai cho 
each then chinh hoac each dien phy. 

Trong twang hap cac ty dien mac song song vai each then can thir nghiem (vi dy, ty 
dien Ice tan so v6 tuyen) va cac ty dien c6 the anh hue:mg den ket qua Ifi' nghiem, thi 
phai sir dung then ap thCr nghiem met chieu. 

Cac linh kien c6 twang tan then met chieu song song vai cach dien can thin nghiem, 
vi dy nhu cac dien tra phony dien 86i vai cac ty dien cOa be loc ye linh kien giai han 
dien ap, can duvc ngat ra. 

Khi each then tha wen day may bien bp thay d6i doc theo chieu dai tha cuen day phb 
hap vai 2.2.4.1.6, thi phaang phap thin de ben then duac sir dyng de too Crng suet 
twang 6ng len each then. 

Vi dy ye phuang phap thin nghiem nay la thin nghiem then ap cam Ong dvqc dot vao 
6. tan so du cao de tranh hang thai bao hoe tha may bien ap. Dien ap vao duac tang 
den gia tri de tao ra dien ap ra bang dien ap thir nghiem yeti eau. 

Bang 25 -EliOn ap th& nghitm cho cac thin nghi8m dc) btn dien clkya tr8n ditn 
as ua d 

Dien ap chiu 04 &vac 	I 
yeu tau 

Den va bang 
kV dinh 

Dien ap this/ nghitrn Mi von 
en chinh va cach cach dien 

dien phy 

l vai Dien ap thy' nghiem doi 
cach (Wen tang cutng 

kV dinh hoac DC 
0,33 0,33 0,5 

0,5 0,5 0,8 

0,8 0,8 1,5 

1,5 1,5 2,5 

2,5 2,5 4 

4 4 6 

6 6 8 

8 8 12 

12 12 18 

UR a  UR a 	 1,5 x UR° 

Phep not suy tuyen tinh c6 the dtrqc sir dung giCra hai diem gen nhat 
a UR la bet ky dien ap chiu thy,  duvc yeu cau cao han 12 kV. 

Bang 26 -Ditn Sp this/ nghitm cho cac this/ nghitm do btn diOn dips tract dinh 
ditn Sp lam viec va dip) Sp dinh chu kir 1,3x UP'  
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Try kim lo4i 

bing 	
g 

100 g+:5 
co khO km® 

Khung kim loaf gill try phra tren a 
vi tritheng den g va cho phep n6 

Pith thuygn ten xu6ng 

S ma, t 0.1 

Mep ctia bbc the/ 
ngtuam duqc It n von 
vet ban kfnh 0.5mm 

Oa each 
dien 
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Ditn ap an va bang 	T 	Din ap tht'p nghim doi 
vdei cach dien chinh va 

cach dien phy 

Ditn al) this, nghi4m dei 
vdoi cach ditn tang cutng 

kV dinh kV dinh hoac DC 
0,33 0,43 0,53 
0,5 0,65 0,8 

0,8 1,04 1,28 
1,5 1,95 2A 
2,5 3.25 4 
4 5.2 6,4 

6 7,8 9,6 
8 10.4 12,8 

12 	 15,6 19,2 
Up a 	 I 	1,3x Up a 1,6x UP a  

Phep nOi suy tuye'n tinh co the duvc s& dung giCra hai diem On nhet 
Up la bet ky dien ap chiu this, &rot yeu cau cao han 12 kV. 

Bing 27 -MO ap this, nghi4m cho tic this,  nghiim dc) 134n dien dip Wen qui 
diSn ap tCrc thevi 

DiOn ap ht th6ng di4n lutei 
Din ap thir ngh*n ail vdri 
 cach dien chinh va cach 

dipt phy 

Din ap trier nghi'Om 
dtii voi cach diOn tang 

cutng 
V RMS kV dinh hoac DC 

5 250 2 4 

Lan han 250 va nh6 han hoac 
!Deng 600 2,5 5 

Cic au net ding cho 
clan ap that nghlam 
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Hinh 19 - Vi dy ve dyng cy thin do ben dien dei vo'i cach dien ran 

CHU THICH: Cacti dian dang tam mong co th6 dune thin ngh4m bang dung cu nha Hinh 19. Khi ap dung vat co 
Binh thir nghi6m, dam boo rang &rang kinh cos mitt this co kith thtnk Cu di ngin ngira hong hOc xung quanh 
cac canh. 

Kh6ng duvc danh thong each dien trong qua trinh they nghiem. Danh thOng cach then 
duvc coi la da xay ra khi clang dien do dat dian AID this nghiem, tang nhanh theo each 
killing the kh6ng the duct, nghia la cach dien khong can tree dirge clang dien chay 
qua. Ph6ng then hoa hoac phong dien tire theri dan khong duvc coi la danh thong cach 
Man. 

2.2.4.9.2. Quy trinh Mir nghiem doi voi Gee thin nghiem thweeng xuyen 

Khi co you tau, cac this nghiem thuong xuyen dirge thirc hien theo 2.2.4.9.1, ngoai 
In> cac twang hop sau: 

- Thir nghiem CO the duvc thvc hien & nhiat do ph6ng; va 

- Thitri gian this nghiem de ban dien phai trong khoang by 1 s den 4 s; va 

- Dian ap thir nghiem c6 the Om 10%. 
CHID THIGH: Thu. nghiam thutng xuyen Chi vbt thiet bj &roc quy Binh trong IEC 62911 

Kh6ng dirge danh thCing each dien trong qua trinh thin nghiem. Danh thong each then 
dvgc coi la da xay ra khi clang dien do dat than ap thir nghiem, tang nhanh theo each 
khong the khong the dirge, nghia la cach dien khOng can tree &lac d6ng then chay 
qua. Ph6ng then hoa hoac phong dien tiyc thai dan khong dirge coi la danh thOng each 
dien. 

2.2.4.10. Bien phap ban \fa de pining dien ap qua dc) tiv cac mach ben ngoai 

2.2.4.10.1. Cac you cau 

Phai co sty each ly ye dien hap lc( 9iCra mach than du' Binh noi yeti mach dien ben ngoai 
nhir dirac chi ra trong bang 13, so ID 1, Hinh 20 va cac phan duti day cua thiet bi: 

a. Cac be phan dan dien khOng dirge noi dat va cac be phan khong d5n dien cua 
thiet bi CO the se dirgc cam hoac duy tri tiep xoc lien tyc voi ca the trong qua trinh 
sir dyng binh thirang (vi dy: dien thosi cam lay hoac may nghe, ban phim cua 
may tinh xach tay); 

b. Cac be phan va mach then co the cham tad duvc, ngoai lit' cac chan cua &au noi. 
Tuy nhian, khong the chum Wei cac chan nhv vay trong dieu kien lam viac binh 
third/rig b5ng dau do thir nghiem tai Hinh R.3; 

c. BO phan ES1 hoac ES2 khac drat oath ly khOi mach dy' dinh ket noi vaj mach 
ngoai. Ap dyng you cau ye each ly cho du be phan ES1 hoac ES2 c6 the cham tai 
dirge hoac kiting cham tai dude. 

Cac yeu cau nay kh6ng ap dyng khi phan tich mach va nghien Ct:PU thiet bj cho this( 
an toan duct dam bao b5ng cac phirang ban khae, vi dy, giCra hai mach ma m6i mach 
deu co m6i noi c6 djnh veri dat bao ve. 
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Hinh 20 - Cac diem dat caa din ap they nghiem 

2.2.4.10.2. Pinning phari they nghiem 

2.2.4.10.2.1. Tong quan 

Sty cash ly ducc kiem tra bang cac thit nghiem tat 2.2.4.10.2.2 hoec 2.2.4.10.2.3. 

01-10 THICH: 690o, ca hai thin nghiarn tai 2.2.4.10.2.2 hoc 2.2.4.10.2.3 aeu dtro'C tip dung 

Trong qua trinh thir nghiem: 

- Tat ca cac day d5n dtuvc thiet ke de not vOi mach ben ngoai &Tic not voi nhau, ke 

ca bat k9 day an nao co the duvc not Sat & mach ngoai; va 

- Tat ca cac day an ducc thiet ke Se ket not vai cac mach ben ngoai khac cling duipec 
ket not veyi nhau. 

Bang 28 - Gia tri thir nghiem del vevi the, nghiem de ben din 

BG phan 

Cac b6 phan duvc chi ra trong 
2.2.4.10.1 a) a 

They nghiem xung (xem 
Phu lyc C) 

Thu> nghiem trang thai 
On dinh 

Ue 

2,5 kV 

May phat 
they nghi'am 

Mach 1 1.5 kV 

Cac 1)6 phan dusqc chi ra trong 
2.2.4.10.1 b) and c) b 

1,5 kV 
Mach 1c 1,0 kV 
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Kh6ng &roc than cac 130 trial qua 
a dien ap 
b Co the thao bO triet qua dien ap, vai dieu kien la cac thiet bj de phai vuvt qua this nghiem 

xung cen 2.2.4.10.2.2 khi duvc thin nghiem nhu' cac b0 phan ben ngoai thiet bj. 
Trong thir nghiem nay, cho phep mOt be triet qua then ap hoat Ong va sy,  ph6ng tia Iiiia 

c Hien xay ra trong GDT. 

2.2.4.10.2.2. Thep nghitm xung 

Cach ly ye dien phai chiu 10 xung co ckrc tinh thay dOi nhty cho trong Bang 28. Khoang 
then gian giCra cac xung lien tiep IA 60 s. Uc la gia tri ma to dien can duvc sac. 

CHO THICH: CY Oc, gia trj tic = 7,0 kV three sir dung cho dien thoei cam tay va cho tai nghe ye 2,5 kV cho cac thik 
bi khac trong 2.2.4.10.1 a). Xung 7 kV ma phang xung set Ian truyen tran cac (bang day mang dien hinh a cac 
sung ming than va ban nang than. 

2.2.4.10.2.3. This nghiem trang thai an Binh 

Cach ly ve dien phai chiu this nghiem do ben then theo 2.2.4.9.1, vai then bp cho trong 
Bang 28. 

CHU THIGH: 0 0c, dien ap this nghiem trang thai bn djnh Ia 3 kV dai vial 2.24.10.1 a) va 1,5 kV &V vai 2.24.10.1 
b) Ara c). Cac gia trj nay Cla dtroc xac dinh khi xem xet cac den ap cam irng ten s6 thap Ur he thong phan phai 
ngubn dien. 

2.2.4.10.3. 'Nan tha flour chuin: 

Trong cac thin nghiem 2.2.4.10.2.2 va 2.2.4.10.2.3: 

- Khong duvc co danh thing each dien. 

- Ngoai tit nhus duvc chi ra trong Bang 28, chi thich c, be triet xung dien ap se khong 
hoat Ong, hoac sty phong dien se khOng xay ra trong GDT. 

Dot vai thin nghiem do ben then, danh thOng each then duvc coi la da xay ra khi citing 
dien chay qua do dat dien ap thin nghiem tang nhanh theo each khong khOng the 
dvgc. 

Doi yeti cac thir nghiem xung, danh thing each dien dtmc xac nhan theo mot trong hai 
cach sau: 

- Bang each quan sat bieu do dao Ong, trong qua trinh dat cac xung. Tac Ong &Oa 
be that qua dien ap hoac danh thCing each then duvc danh gia ter• hinh clang cua bieu 
dO dao Ong. 

- Bang tilt),  nghiem then trir each dien, sau khi dat tat ca cac xung. Cho prier) than be 
triet qua dien bp trong khi do dien fro,  cach dien. Dien ap thir nghiem la 500 V met 
chieu hoac, neu be triet qua then ap Van dirge dat thing vi tri, dien ap they nghiem met 
chieu nho hen dien ap danh ICra va dien ap host Ong be triet qua dien ap la 10%. Dien 
tro cach dien khong dvot nhe hen 2 MO. 

2.2.4.11. Cach Iy giiva mach ngobi va tat 

2.2.4.11.1. T6ng quan 

Cac you thu nay chi ap dyng cho thiet bi dirge thiet ke de not veil mach ben ngoai 
dirge chi ra trong Bang 13, so ID la 1. 

Cac yeu cau nay khong ap dyng cho: 

- Thiet bi dirge not vinh vien; hoac 

- Thiet bi ce phich cam loai B; hoac 
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- Thiet bi co phich cam co dinh loci A, duct thiet ke de sir dung 6' mot dia diem co ket 
not clang the (chang han nhu,  trung tam vier' thong, phong may tinh chuyen dung hoac 
khu \tot han chktiop can) va co hutng dAn lap dat yeti cau nguti co chuyen mOn 
kiem tra ket not hop that bao ye dm o cam; hoac 

- Thiet bi co phich cam then co dinh loaf A, ea clty phong day dAn not dat bat ye divot 
not vinh vier), bao g6m hiking clan lap dat day dAn d6 van that xay dying beri ngveri co 
chuyen man. 

2.2.4.11.2. Cac yeu cau 

Phai co each ly 9W:a mach dien duvc thiet ke de ket not vai mach dien ben ngoai duct 
de cap 6' tren va bat kt be phan hoac mach dien nao se duvc not dat trong met so 
Crng dung, trong EUT hoac thOng qua thiet bi khac. 

SPDs bac cau each ly giu'a mach ES1 hoac ES2 duvc thiet We de kat not vai mach 
ben ngoai va that phai co dien ap lam viec danh dinh tei thieu Uop (vi du, dien ap phOng 
dien dm Ong phong then khi) la: 

uop = upeak + 

Trong do: 

Upeak la mot trong cac gia tri sau: 

- DOi vai thiet bi &rot thiet ke de lap dat trong vOng c6 then ap nguon lubt danh nghia 
xoay chieu viro't qua 130 V: 360 V 

- DOi vai cac thiet bi khac: 180 V 

AUsp la dung sat am cua dien ap lam viec danh dinh do Skt thay del trong qua trinh san 

xuat SPD, thu duct bang cach lay dien bp lam viec danh dinh tit di then ap lam viec 
danh dinh nho nhat. Neu dieu nay khang &rot nha san xuat SPD quy dinh thi AUsp 
phial ductc lay bang 10% dien ap lam viec danh dinh cua SPC. 

AUsEi la 	thay d6i cOa then ap lam viec danh dinh do SPD lao hoa so vai to& tho du• 
kien cua thiet bi, thu &nye bang each lay than ap lam viec danh dinh trey di dien ap lam 
viec tot thieu sau khi lao h6a. Neu diet' nay khong duvc nha san xuat SPD quy dinh, 
thi AUsa phai duvc lay bang 10% dien ap lam viec danh dinh cua SPC. 

(AUsp + AUsa) cO the la met gia tri duy nhat do nha san xuat link kien cung cap. 

2.2.4.11.3. Phwang phap thin nghiem va tot/ chi than thu 

Kiem tra sty ph0 hap bang cach xem xet va bang thin nghiem dO ben then cOa 2.2.4.9.1 
vai dien ap thir nghiem then Bang 25 dei vai cach dien chinh hoac each then phy dva 
tren dien ap chiu thin yeu cau dOi vai dien ap ngu6n then luai cOa thiet bi. 

Cat link kien, trir to dien, la cau not each ly, to the duvc thao ra trong qua trinh thin 
nghiem do ben then. Cac be phan duvc giO,  nguyen trong qua trinh thin nghiem se 
kh6ng bi hu hong. 

Neu than cac link kien ra, thu'c hien them they nghiem veyi mach dien thin nghiem then 
Hinh 21 vai tat ca cac linh kien duvc Cat thing vi tri. 

DOi vdri thiet bi ducyc cap ngurin tir ngu6n then xoay chieu, thin nghiem duvc thvc hien 
vai dien ap bang dien ap danh dinh cOa thiet bi hoac dien ap tren cua dai dien ap danh 
dinh. fD6i vai thiet bi &rot cap nguen bir ngu6n dien mot chieu, thin nghiem duvc thvc 

,Lisp + AUsa 
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hien vai then ap bang dien ap danh dinh cao nhat ctla nguen diet) xoay chieu trong 
khu vcrc sir dung thiet bi (vi du: 230 V dOi vai Chau Au hoac 120 V del von Bac M9). 

D6ng dien chay trong mach thin nghiem °Oa Hinh 21 khong duvc vuvt qua 10 mA. 

Cac lint kitn bac 
du qua cacti rE4n 
vi du bb Oat qua hp 

Na d4n Nu& Ittoi 
xoay chihu (khong 

n6i) 
Ni i &in mach ngoai 
(khong nOi) 

I. 	 EUT 
	

I 
each Bien 

I 	1 
dat bao va toac 

cac phan hoilc mach 
can eu0c n6 dit bao 

v. 

T 

Dan hp 
danh dirk 	

$ OOOQ  

Hinh 21 - they nghi6m cach ly gifra mach ngoai va tat 

2.2.4.12. Chit Iiing each di6n 

2.2.4.12.1. Cac y6u cau chung 

Chat long cach dien khOng duvc danh thOng do qua dien op, ke ca qua de, tat vao 
thiet bi va dien ap dinh co the duvc tao ra ben trong thiet bi. 

Chat long each dien phai phis hop vai 2.2.4.12.2 va 2.2.4.12.3. Binh china chat long 
cach dien phai phu hop vai 2.2.4.12.4. 

2.2.4.12.2.00 b6n dien cOa chAt lOng cach diOn 

DO ben dien cua chat long cach dien phai phO hap vai thin nghiem do ben dien trong 
2.2.4.9 vai chat long cach dien trong thiet bi. 

2.2.4.12.3. Kha Wang twang thich cua chit long cach diOn 

Chat long cach then khong duct phan irrig vai hoac lam xau di cac bien phap bao ye, 
chang han nhtr 

- Cach nhiet ran; hoac 

- Ban than chat long cach dien. 

DOi vifyi chat long cach dien vai phan loai nhiet cOa IEC 60085 Class 105 (A), kiern tra 
su phO hap bang each van hanh thiet bi ngam trong 60 ngay, sau do la th& nghiem do 
ben dien theo 2.2.4.9. Kh6ng duvc co danh thOng tea kh6ng duvc My hong hoac bien 
Bang cua cac bien phap bao ye thiet bi duvc ngam khac. 

DOI vai cac cap chiu nhiet cao han, co the ap dung cac yeu eau dm 2.2.4.1.4.3. 

2.2.4.12.4. Binh china chAt long cach ditn 

Binh china chat long each dien phai co giai phap giarn ap ivc neu no la binh kin. 

Binh chfra chat long each dien phial phi] hap vai E.15.2.1 dOi vai binh kin. 
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Doi vol chat long cach then cung duvc coi la chat nguy Hem, binh china cung phial 
tuan theo cac yeu cau cesa 2.4.2. 

Kiem tra sty phil hop bang cac they nghiem lien quan. 

2.2.5. Cac thanh phin nhu' bien phip bao ve 

2.2.5.1. Th6ng tin chung 

MOt thanh phan duct coi nhis la bien ‘phap bao ve neu six ph5n loai cOa nguOn nang 
'yang thay d61 do sir co 	thanh phan do. 

Met thanh phan sir dyng nhu' la met bien phap bao ye phai: 

- Tu5n thu vol cat yeu cau ap dung cho bien phap bao ye do; va 

- Duct sir dung trong sty danh gia cOa no. 
CHU TH1CH xem chat Iti.cmg cOa cac thanh phan &we sir dung nhu. mat bier' phap bio ye tai Phu lvc G. 

2.2.5.2. Ty diem va dun vi RC 

2.2.5.2.1. You eau chung 

Ty dien va dan vi RC hoat Ong nht.r la mot bien phap bao ye (dien) phi' tuan thO veri 
IEC 60384-14. Dan vi RC co the bao gem cac thanh phan rot 

Ty dien va dan vi RC vai met hoc nhieu ty dien phai: 

- Tu5n the! vol D.11, tuy nhien, cac yeu cau cOa D.11 khong ap dyng d6i vai to dien va 
dan vi RC dime sir dyng nhu,  la bien phap bao ve giCra: 

o ES3 ngan cach tin nguOn va dat bao ve; va 

o ES2 va dat bao ve; va 

o ES2 va ES1; 

Va: 

- Oat bai kiem tra cutng dO dien cOa 2.2.4.9.1, co tinh dAn tong dien ap lam viec tren 
(cac) ty dien va dan vi RC. Cac ty dien than thO vai IEC 60384-14 khong can duvc 
kiem tra neu: 

o Dien bp kiem tra xung dinh you cau cOa Bang 0.12; va 

o Dien ap kiem tra RMS yeu cau cOa Bang D.12 nhan vai 1,414 

Bang vai hoac lan han dien ap they nghiern yeu cau cua 2.2.4.9.1. 

Khi sir dyng nhieu ty (Tien, cac dien ap kiem tra cua Bang 0.12 dirge nhan veri so 
kycyng ty dien &rot sir dyng. 

Dixbi cac dien kien I6i dan, neu met ty dien va dan vi RC bao gem nhieu han mQt ty 
then, then ap tren mOi met ty,  then hang le con lai khong dirge vuvt qua mot then ap 
coa cac ty (lien dan le co lien quan. 

Ty then lap X co the !Ann six dyng nhu la bien phap bao ye ca ban trong mach cach 
ly vai ngu6n dien nhumg kh6ng ("we sir dyng nhu,  mat: 

- Bien phap bao ve ca ban trong mach ket not vai nguOn dien, hoc 

- Bien phap bao ye b6 sung. 

Ty dien lap X phai khOng duvc sir dyng nhu' la mOt bien phap bao ve tang cuang. 

2.2.5.2.2. Sip ptiong dien cua ty dien sau khi ngat kat not cua dau not 
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Nai dien ap ty dien fro,  thanh tier) can duvc khi nget ket nei cue cfau.nei (vi dy, dau nei 
cOa nguen Bien) then ap tiep can ducyc Oct do 2 s sau khi ngat ket nth cua dAu nOi, 
phai tuan the!: 

- Gieri han ES1 cua Bang 5 duti cac dieu kien hoat Ong binh thveyng cho nguti binh 
thvang. 

- Giai han ES2 cua Bang 5 duti cac dieu kien hoat Ong binh thisang cho nguti duct 
hiking dan. 

- Gieri han ES2 cue Bang 5 dual cac dieu kien 161 dan cho ca nguti binh thvang va 
nguti duvc Wong dan. 

Dien her hoac nhern cac dien tree duct sir dung nhtt la Wen phap bao ve chOng !pi viec 
phong dien Qua ty dien khong phai chiu cac dieu kien su, có dan mo ph6ng neu then 
tree ho'Oc nhom cliOn tr& tuan thO 2.2.5.6. 

Neu met IC bao gem chin nang phOng dien ty dien (ICX) duct sir Ong de tuan ilia 
vai dieu kien tren: 

- Dien ap tiep cen duvc (vi dy, tai dau nei ngthin dien) phai khong wet giai han duce 
dva ra ey tren duti dieu kien I6i dan cua ICX hoc dm bet ky thanh phap nao c6 lien 
quan den mach phOng dien cho ty dien; hoec 

- ICX vai mach lien quan dugs cung cap trong thiet bi phai tuan thO vai cac yeti eau 
trong D.16. Bet ky thanh phan suy giam xung nao (nhu la bier 	va GDTs) bi ngat 
ket n6i; hoec 

- Ba maw ICX dugs kiem tra rieng biet phai tuan then cac yeu cau cOa D.16. 

Phep do twat thLrc hien vai thiet bi co trey khang dau vao bao gOm then tra 100 MO ± 
5 MD mac song song vai then dung dau vao 25 pF hoc be han. 

Neu mot Thiet bi Ong cat (vi dy, Thiet bi d6ng cat nguen) c6 lac deng den 14t qua they 
nghiem, no dugs dat trong vi tri khong thuen lqi nhet. Viec nget 141 nei cue dau noi 
(bet dau trial gian phong then) phai duvc thvc hien tai thai dien khi ma ty then dau 
vao cua thiet bi can thin nghiem &A/c nap den gia tri dinh cOa no. 

Cac phvang phap khac ma dva ra cac ket qua twang tv vai phvang phap tren co the 
duct see dung. 

2.2.5.3. Bi6n áp 

Bien ap &rot sir dyng nhu,  met bien phap bao ye phai tuan trio vai G.5.3. 

2.2.5.4. Optocoupler 

Sty cach dien cOa optocoupler dvqc sir dung nhv la then phap bao ye phial tuan thO 
vai cac yeu cau dm 2.2.4 hoc the D.12. 

2.2.5.5. Rey le 

Sy,  cach then dm ra le duct sir dyng nhu,  la bien phap bao ye phai tuanth0 vai cac 
yeu cau cua 2.2.4. 

2.2.5.6. ENO trey 

Cac 0,ng dyng dien tit cluai day phai tuan thO vai cat thin nghiem twang Ong duet 
neu trong Bang 29: 

- Met dien tra dun du,cyc sir dyng nhu,  la met bien phap bao ve tang twang hoec bee 
cau cach dien tang cueing; 
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- MOt dien to,  ho5c met nhOm cac dien tit hoat Ong nhu,  met bien phap bao ye git-ya 
mach ket not vai ngu6n ye mach c6 myc dich ket not yeti cap dery tryc; 

- Dien trey hoat cleng nhiy la bien phap bao ye sty ph6ng dien cua to dien. 

Ngoai ra, dien trey ma logc cau lap Cach then chinh, lap Cach dien phy hoac lap cach 
dien tang cutng phai tuan the vai mei dieu sau d5y: 

- Dien V& don hoac met nhem cac dien trey phai Wan the vai yeu cau ve khe ha 
(clearance) va chieu dai throng 1-6 cea 2.2.4.2 va 2.2.4.3, twang &rig giO,a coo deu cuoi 
cho Ong dien ap lam viec tren lap cach dien (xem Hinh M.4); 

- Doi vai nhom cac dien trey &rot se,  dyng nhtr la bien phap bao ye tang cutng hoac 
cho bac cau lap bao ye tang cueing, khel-16: va chieu dai dutng re duvc tiep can nhtY 
the 15n Vol timg (lien trey dt.rac not tat trio khi nhorn tuan the cac yeu cau lien quan 
cue D.10. 

Bang 29 - Tang quan me cac tha,  nghiem cho cac CEng (long dien triy 

Cac Cmg dung dien tree Dieu kien Thu,  
nghiem 
dien tree 

Thee 
nghiem 
tang 	dien 
ap 

Thu,  
nghiem 
xung 

Thu,  
nghiem 
qua tai 

E.10.2 E.10.3 E.10 4 E.10.5 E.10.6 
Bien phap bao ye tang 
cirerng 	hoac bac cau 
cach dien tang cutng 

I X X 

GiOia 	mach 	ket 	not 
nguen ye cap Hong truc 

X Xa X0  

Bien phap bao ye phong 
dien c0a to dien 

X X 

a 061 vai mach ben ngoai duvc chi ra trong Bang 13, ID 6 ye 7. 

b 061 yeti mach ben ngoai &mac chi ra trong Bang 13, ID 3, 4, 5. 

2.2.5.7. SPDs 

Nai met bier) trey dine sot dung MC/a mach nguen a dien Op ES3 va not Cat boo ye: 

- Ket not d5t phai tuan theo 2.2.6.7; va 

- Bien fro phai tuan theo D.B. 

Nai met bien trey duet se,  dyng giCra dutng dien n6ng Ye dutng dien trung tinh hoac 
gifya cac dutng dien n6ng, no phai tuan theo D.B. 

Nai met SPD dutc sir dung giCra nguan dien va dat bao ye, no phai bao g6m met bien 
trey va met GDT ductc mac not tiep, trong do cac dieu sau dvot ap Ong: 

- Bien tree phai tuan theo D.8; 

- GDT phai tuan theo: 

o The,  nghiem cutng do dien cea 2.2.4.9.1 4561 vai lap Cach dien chinh; 
va 

o Cac you Su ve khe ha va chieu dai &rang rO ben ngoai caa 2.2.4.2 va 
2.2.4.3 Wang CEng cho lap Cach dien chink 

CHI aii) 1: Milt vai vi du cua SPDs la MOVs, bier) tre va GOTs. mot then tree doi khi duvc goi la VOR hoac bier) 
tr6 6 xit kim loai (MOV). 
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Cac yeu cau ten kh6ng ap dung vai SPDs duvc ket not vai not Cat tin cey (xem 
2.2.6.7). 
GHI CHU 2: Tieu chuen nay khong yeti cau cac thiet bj Rh& xung dien titan then bat k9 Oat) chuin thanh phgn cu 
the nao. Tuy nhien. sir chit 9 ducc tap trung vao be tieu chuan IEC 61643, W the 

IEC 61643-21 (thiet bi Rh& xung then) 

- IEC 61643.311 (Ong phong (lien co khi) 

- IEC 61643-321 (avalanche breakdown diodes) 

- IEC 61643-331 (metal oxide varistors) 

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

GHI CHU SPDs gifra mach ben ngoai va tat khong divot coi la bien hap bao ve. Cgc yeu cau cho nrieng SPDs 
do duos bao ham trong 12.4.11.2. 

2.2.5.8. Cach dien giura ngu6n va mach ben ngobi bao g6m cap d6ng trot 

Cach dien giCra nguOn va ket not den cap clang twc, bao gem bit kY dien tre mac song 
song vai lap cach dien do, phai co kha nang chiu duvc xung diet, ter mach ngoai va 
ter nguOn dien. 

Yeu cau nay khong ap dung trong bat ky thiet bi nao duel day: 

- Thiet bi trong nha sCr dung ang ten tich hop ben trong va khOng duct trang bi ket not 
van cap dOng true: hoac 

- Thiet bi duvc not vai not dat tin cay Wan then 2.2.6.7. 

Sir ket hqp cCia each dien va dien tra duvc the,  nghiem sau khi dieu chinh cOa E.10.2 
nhu sau: 

- flora vai thiet bi duvc thiet ke de ket not vai cap &sing trot duct ket n6i vai ang ten 
ngoai trai, the,  nghiem det bien dien ap cea E.10.4; hoac 

- Doi vai thiet bi duvc thiet ke de ket not vai cap dong trot khac, thin nghiem xung ciia 
E.10.5; hoac 

- DOI vai thiet bi dirge thiet ke de ket non vai ca ang ten ngoai Doi va cac ket not cap 
clang trot khac, thin• nghiem dot bien then ap E.10.4 va they nghiem xung E.10.5. 

Sau khi thir nghiem: 

- Cac dien phai tuan thu veil 2.2.4.5.3 va dien tra co the bi loai bo khi dang thvc hien 
they nghiem nay; va 

- Dien tra phai Wan the van E.10.3, trey khi co dCr lieu di,  sgn cho thiy sir than the] ctia 
then trer. 

2.2.5.9. Bien phap bao ye cho 6 cam trong thik bi ngoai treei 

Phai six dung thiet bi bao ye dong then du,  co dOng die du danh dinh kh6ng vutyt qua 
30 mA trong nguOn dien cap cho cac 6 cam danh cho MIX dich sir dung chung. 

Thiet bi bao ye clang dien du phai la mot phan ben trong cua thiet bi ngoai treri hoac 
phial la meit phin tea viec lap dat toa nha. 

Kiez m Ira sv,  tuan this bang cach xerr? xel. 

2.2.6. D6ng dien trong day din bao ve 

2.2.6.1. Th6ng tin chung 

Dual cac dieu kien host deng binh thuerng, met dOng dien trong day dgn bao ve co 
the host Ong: 
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- Nhu,  la bier' phap bao va ca ban de tranh cac thenh phan d5n dien tie!) can duct 
kh6ng wog qua gidei han ES1; 

- Nhu,  la phu,ang tien gibi hart dien ap chuyin tiep trong mach not Cat. 

Duel cac dieu kien lei dan, d6ng dien trong day d5rtibio va co the boat deny nhu,  la 
phisang flan bao ye b6 sung de tranh cac thanh phan clan dien tiep can duct vu' t 
qua gibi han ES2. 

2.2.6.2. You Su doi ved thing diOn trong day din bao ve 

2.2.6.2.1. You cau chung 

D6ng dien trong day d5n bao ye phai khong chin chuyen mach, thiet bi giai flan clang 
dien hoac thiet bi ban ve qua eking dien. 

Kha nang mang dong cua &mg diOn trong day d5n bao ye phai dO trong thbi gian xuat 
hien clang dien sv c6 trong cac dieu kien sv c6 dun le. 

Sys kat not del vai dong dien trong day dal') bao ye phai du ac tao ra sarn han va ngat 
muen han so vai ket noi nguon trong terng truteng hap sau: 

- Met ket nal Wen met cap) hoac met kat noi gin vai met phan hoac cym lap rap phy 
ma nguti khong co k9 nang co the duct thao ra duce; 

CHI CHID: thvc to tot ling viec xay dung  nay ding duvc op dog khi ngvoi co kir Ong duvc mong dai se thay the 
cac be Phan nguOn va cac cvm !Op rap khi thiet bi clang hoat 

- Phich cam tren day dien; 

- Be ghap thiet bi (an appliance coupler). 

Chat han khong duce hoat dong nhix la phuvng tien duy nhat cung cap sty an toan ca 
hoc cho d6ng dien trong day dan bao ye. 

Su not day bao va phai duct thvc hien sao cho no khong co kha Wang bi long trong 
qua trinh bao dutng,.ngoai, viec bao dutnq chinh clang dien trong day dan bao va 
thvc te. Met thiet bt dau cut:A co the dung de not nhieu day d5n lien ket bao va. Met 
dau not day d5n not at bao ye se khong ductc coi la met phirang tien de dam bao bet 
k9 thanh phan hoac be phan nao khac ngoai met day d5n lien kat bao ve. 

Co the six dyng met dau not day duy Mat cua loci vit hoac dinh tan de giCr chat ca b6 
phan bao ye day noi at va day d5n lien ket bao ye trong thiet bi oft day cap nguen 
kh6ng the than rah. Trong trutng hqp nay, dau noi day cua day d5n not Cat bao ye 
phai duvc tach boi khibp noi khoi day dAn lien Wet bao ye. Day d5n not at bao ve phai 
duct det duti cung cua cym ket noi, de day dan nay se la kat noi cu6i ding bi that:, 
ra. 

2.2.6.2.2. Mau cua cach diOn 

Cach dien dm day d5n noi slat bao ve phai c6 mau yang va xanh. 

Neu day d5n lien kat bao ye duvc each then, cach dien phial ce mau yang va xanh 
ngoai trir hai trutng hqp sau day: 

- 06i vol day mil at, cach dien, neu duvc cung cap, co the trong suOt. 

- Day not lien lc& bao ve duce lap rap nhu,  la cap ruy-bang, thanh cal, day in v.v. co 
the c6 bat k9 may nao vai dieu kien kh6ng co kha nang phat sinh viec hieu sai ye viec 
se,  dog d5n day d5n. 

Klein tra sv tuan thu b.6ng cach xem 'cot 
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2.2.6.3. Yeu cau d6i vai dan din not Bat bao ye 

Day den n6i dat bao ve phi' tuan this veil kich thutc day den t61 thieu trong Bang D.7. 

GNI CHID 1: Del veei thiet bj dine ket not co Binh duvc cung cap vol (cac) dau cuOi de k6t noi ven nguOn dien 
can tham khao cac 	cau ve he thong day den Iba nha cua gu6c gia ye kich thuds day not dgt boo ve. 

CHI CHU 2: IEC 60364-5-54 cti the duvc sir dung de zee Binh kich thuds day dan 16i tni6u. 

Doi veil day den ket n6i vai thiet bi duos cep nguein ter ngu6n then mot chieu, ket noj 
tiep dat bao ve c6 the &rot cung cep bai dau cu6i rieng Net. 

Day den tiep dat bao ve clang vai trO nht.r met bien phap bao ve tang arong chi co the 
dupe set,  dyng trong thiet bi thao lap lopi B hoac trong thiet bi ket nei c6 djnh va phai: 

- Duvc bao gom va duet bao ye bei day nguon c6 vo !Doc phi, hop vol G.7.1 va kh6ng 
nhe han day tai Ong nhtr quy djnh trong Phu lye C cua IEC 62440:2008; hoac 

- Co kich tht.rac day den tai thieu khOng nhO han 4 mm2  neu khOng duvc bao ye khoi 
hu,  hang vat 19; hoac 

- Co kich thutc day den tai thieu kh6ng nhO han 2,5 mm2  neu duet bao ye khei tar 
hong vat 19; hoac 

- Duct bao ye bang met eng den duvc thiet ke de n6i vaj thiet bi va c6 kich thuec t6i 
thieu phi) hop vol Bang 30. 

Gill CHU 3: 061 %di day cap noon, xem D.7. 

GHI CHU 4: 143 day din chit.' tai Ong dupe coi lb phi) hop di boo ve kb& hit hong vat V 

Bang 30 - Kich thutc din din n6i Hit bao vg cho bien phap bao ye tang tutng 
cho thiet bi ket not co dinh 

Sty bao ve du'c't cung cap beri Kich thutc day din n6i dat bao v6 t6i thi6u 
mm2 

Ong din linh boat phi kim loai 4 
Ong din linh hoot kim loai 2,5 
Ong din kim loai khOng linh heat 1,5 
Day din ndi eat bao va dutc thi6t ke di ap dat bdei nguti c6 kji nang 

Day d5n n6i dat bao ye boat dOng nhu,  bien phap bao ve kep co the chi dove sir dyng 
tren thiet bj thao lip loai B hoac tren thiet bi kat not c6 djnh va phai bao g6m hai day 
dan n6i dat bao ve dot 14p. 

Su tuan th0 duvc kiem tra obi thanh tra va phial) do kich thutc d5n n6i dat bao ve 
theo Bang 30 hoac Bang 7 neu ap dung duvc. 

2.2.6.4. Y6u cau d6i yeti day din lien kat bao ye 

2.2.6.4.1. Yeti cau chung 

Cac day den lien kat bao ve cua cac be phan duet yeu cau n6i dat vbj rnmc Bich an 
toan phai tuan this met trong cac dieu sau: 

- Kich thutc day can tai tnieu trong Bang D.7; hoac 

- Neu dOng dien danh dinh cue thiet bi hoac,dong dien bao 	danh djnh tea mach 
dien vuvt qua 25 A, vai kich thutc day den tai thieu trong Bang 31; hoac 

- Neu ca deng dien danh djnh cOa thiet bi va clang dien bao ve danh djnh dm mach 
dien khOng vint qua 25 A, met trong hai dieu sau: 
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Nho hop d6ng then danh dinh cua 
thiet bi hoc dOng dien danh dinh 
bao vg cua mach dang dutc xem 

xet 
A 

Len den va bao gam  
3 

Kich thutc day din tei thieu 
Dien tich met 
	

AWG 
cat ngang 
	

dien tich met cat 	ngang theo 
mm2 	 mm2 

0,3 
	

22 0,324 

340 150 300 1 

400 185 400 202 

460 240 500 253 
CHI CHU: kich thtrac AWG va kcmil chi &hot cung cep de lam thong tin. Cac dien tich mat cat lien quan Ida dine 

lam tr6n de chi hien thi cac sti lieu quan trong. AWG to viet tat cua tir American Wire Gage va thuat ngcracmil' dung 

de chi clan  vi mil Iron. trong dO mOt mil h.& bang (duteng kinh tinh bang mil)2. 
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o Vai kich thirac day d5n nho nhat trong Bang 31: hoac 

o Val the,  nghiem ngen mach giai flan cua Phu lyc R; hoac 

- Doi yeri chi cac thanh phen, khong duct nhe hem day d5n ngutin dien cung cap cho 
thanh phen. 

Neu d6ng dien danh dinh cua thiet bi khOng duvc nha san xuat ding b6, no c6 the 
duvc tinh bang cong suat danh dinh chia cho dien ap danh dinh. 
GNI CHU: Git tri cua clOng dien bao ve danh dinh dtroc sir dung trong Bang 31 va trong tha,  nghiem cua 2.2.6.6.2. 

Bang 31 - Kich thut day dan lien ket bao ve thi thieu cua day din clang 

6 0,5 20 0,519 

10 0,75 18 0,8 

13 1,0 16 1 3 

16 1,25 16 1,3 

25 1,5 14 2 

32 2,5 12 3 

40 4,0 10 5 
63 6,0 8 8 
80 10 

16 421 100 
125 25 2 33 

160 35 1 42 

190 50 0 53 

230 70 000 85 

260 95 0000 107 
Kcmil 

dien tich mat cat ngang theo mm2  

300 120 250 

2.2.6.4.2. Xac dinh dinh min clang dien bao ve 

2.2.6.4.2.1. Ngu6n la ngu6n dien cung cap chinh 

Khi ngutm la nguOn cung cap dien 	dinh mire dong diOn bao vO dm mach la dinh 
mot cua thiet bi bao ve qua d6ng duvc cung cap trong vi0c Iap dat tea nha hoac nhu,  
mot phan cua thiet bi. 
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Khi thiet bj bar) va qua dOng duvc cung cap trong viec lap dat t6a nha, thi: 

- 06i vai thiet bi co the cam loaf A, dinh mCrc dong diet') bao ye la djnh mot cua thiet 
bi bao ve qua dong duvc cung cap ben ngoai den thiet bj (vi du, trong he thong day 
then trong Vasa nha, trong phich cam dien hoac trong tti thiet 	vai tai thieu la 16 A; 

GHI CHU 1: tai hau het cac qui& gia, 16 A &roc coi to phe hap lam djnh mirc (ing dien bao ye thich hop cira 
mach cung cep tir nguen dien. 

GHI CHU 2: Tai Canada va M9, dinh mire &mg dien bao ve cua mach cung cep tits nguen ducc ley la 20 A. 

GHI CHU 3: TO UK va Ireland, dinh mirc citing (Tien bao ve avec lay la 13 A, day la min Ian nhat cua cau chi du•ac 
sir dung trong phich cam ngtiOn. 
GHI CHU 4: Tai Phap, trong throng hop cu the, dinh mire &mg dien bao ve cua mach cung cep tits nguien du•ac 
lay la 20 A thay vi 16 A. 

- 061 vai thiet bi co the cam loci B, va thiet bi ket not co djnh, dinh mire &mg then bao 
ye la mut tifu da cua thiet bi bao va qua thing dvqc chi djnh trong hutng dAn lap dat 
thiet bi &reit cung cap ben ngoai thiet bi. 

2.2.6.4.2.2. Ngu6n khac vai ngu6'n cung cap chinh 

Khi nguan la ngutan ben ngoai co dong dien tai da CO gitri han von c6 boi trey khang 
ben trong cua nguan (vi du nhu,  la trey khang cua bien ap bao ye), djnh mire thing then 
bao ye dm mach la dOng then cao nhat c6 duvc tits nguan dO qua tai bat ky. 

Khi citing than tOi da tits nguan cap ben ngoai bj gidvi han bai thanh phan dien tits cua 
ngu6n, djnh min d6ng dien bao ve phai du,qc lay bang dOng then dal) ra Ian nhat vai 
bat k9 tai thuan trey nao, bao gam ca ngan mach. Neu d6ng dien bj gidri han beri trey 
khang, melt eau chi, thiet bi PTC hoac thiet bj ngat mach, d6ng dien duvc do sau 60 s 
tai hopt dOng. Neu doing then bi giai han bad cac phvang tien khac, dong dien duvc 
do sau 5 s tai host 

2.2.6.4.2.3. Ngu6n la mach ben trong 

Khi nguan la mach ben trong thiet bi, djnh MUG dOng dien bao ve cua mach la: 

- Min cua thiet bj bao ye qua d6ng neu (Jong then bj giai hpn boi thiet bi bao ye qua 
dong; hoac 

- !Jong dien (Tau ra loin nhat, neu thong dien bj gicfri han bo,i trey khang nguan cua nguan 
cap. Dong dien tau ra dvqc do yei bat ky tai thuan trey nao bao g6m ca ngin mach, 
duvc do sau 60 s sau khi tai hopt dOng neu thing dien bj gidei han beri trey khang hoac 
cac thiet bj gi61 hpn clang ntar eau chi, thiet bj ngat mach hoac thiet bi PTC; hoac duvc 
do sau 5s trong cac trutng hap khac. 

2.2.6.4.2.4. Thi6t bi Pao va qua dOng va gitii hark d6ng dien 

Thiet bj gieri han dong (thiet bj PTC) hoac thiet bi bao ve qua &mg (thu chi hoac thiet 
bi ngat mach) phai khong duvc ket nOi song song vai bat ky thanh phan nao c6 kha 
nang hong ye trang thai then tree thap. 

2.2.6.4.3. Cac tiou chi tuan th6 

Sce than tho dirge xem xet va do dac theo kich Unity day dart Gen kat b6o 1,0 theo 
Bang 31 hoac Bang D.7 va the',  nghiam Pete 2.2.6.6 hoac Phu 11,10 R neu ap dung &p.c. 

2.2.6.5. Diu not cho thing diOn trong day din bao v6 

2.2.6.5.1. Yeti eau 

Dau not cho ket nod \tool day dAn not dat bao ye phai tuan th6 kich thutc dau not nho 
nhat trong Bang 32 
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DAu not cho ket not day d5n lien ket bao ye phai tuan thu kich thO vai met trong cac 
dieu sau: 

- Kich thtroc dau not nh6 nhat trong Bang 32; hoec 

- Neu clang dien danh djnh cOa thiet bi hoac dinh mat clang dien bao ye cua mach 
vuvt qua 25 A, yori cac kich thutc dau n6i khOng qua 1 kich thutc nho han trong 
Bang 32; hoac 

- Neu ca &Ong then danh dinh cua thiet bi va djnh min &mg dien bar) ye cua mach 
kh6ng vi.rat qua 25 A; mOt trong hai: 

+ Voi cac kich thutc dau not khdng vuvt qua 1 kich thutc nho han trong Bang 
32; hoac 

+ Vai thir nghiem ngen mach giai han trong Phy luc R; 

Hoc 

- Chi dOi vai cac thanh phan, khong duvc nho han kich thutc dau not cung Sp dien 

cho thanh phan. 

Bang 32 - Cac kich thutc cua (Tau not cho dang diks trong day din bao lit 

Kich thutc day 
din 
mm2  

(tiv Bang D.7) 

Dutng kinh ren danh nghia tot 
thieu 
mm 

Dian tich cua mat cat ngang 
mm2 

Loai try hoac 
loaf dinh tan 

Loai VIP Loai try hoac 
!oat dinh tan 

Loai vit' 

1 3,0 3.5 7 9.6 

1,5 3,5 4,0 9,6 12,6 

2,5 4,0 5,0 12,6 19,6 

4 4,0 5,0 12,6 	 19,6 

6 5.0 5,0 19,6 19,6 

10: 6,0 6,0 28 28 

16 b 7,9 	 7,9 49 49 

° Loai vit dung de chi mOt dau not kep day dan duti dau vlt CO hoac khong c6 long den. 
b 06 thay the cho cac yeu cau cua bang nay, day dan nal Cat b5o v¢ c6 the &roc gan vao cac Su 

nal (lac Net, hoac phaang lien kep thich hap drat gill,  chat bang ca cau vit va dai Oc vao khung kim 

loaf cua thiet bi. Tong cua difn itch mat St ngang cua vit ye dai 6c khong drat nho han 3 On dien 

Itch mat cat ngang cua kich thutrc day den trong Bang 31 hoac Bang D.7 Su ap dung drat Dau 
no' phai tuan thii vai IEC 60998-1 va OEC 60999-1 hoac IEC 60999-2. 

S(r phi hop duct kiem tra bang each xem )(et va danh gia der lieu dupic cung Sp bar 
nha san xua‘t hoac bang cac thee nghiem hoac do kich thtror dau n6i bao vas phi) Op 
vai Bang 32, Eh& nghiem cue 2.2.6.6 hoac Phy lye R net' ap dyng duce. 

2.2.6.5.2. Sip an man 

Cac be phan d5n dien tiep XCJC Vai Mu not Mt bao ve chinh, cac dau not va dau not 
lien ket bao ye phai duct Icra chpn theo Phy lyc L sao cho hieu dien the gifra hai kim 
loaf khac nhau bet kY la 0,6 V hoac nho han. 

Sy,  phi) hop ducrc kiem tra bang tech xem yet va danh gia der lieu crucrc cung cap beri 
nha san xuat ye vat tiau cOa ruet dan va dau not va cat be phan lien quan va xac dinh 
hieu dien the. 

2.2.6.6. DUO h.& cua hg th6ng lien k6t bao va 

2.2.6.6.1. You cau 
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Day den lien ket bao ve va cac dau n6i phai khOng c6 dien qua mirc 

GHI CHU he th6ng lien ket bat) ve trong thiet bj bao gAm cloy d6n don hoac mOt to hop cua cac b4 phOn dan dien, 
not S Mi dht bao v4 chinh vei met pan cua thiet bi se duvc Mi tat v6i muc dick an loan. 

Day dan lien ket bao 4 can c6 kich thutc day d5n nho nhat trong Bang D.7 trong suet 
chieu dai cua chOng va ciao dau n6i cua chting deu dat kich thutc tai thieu trong Bang 
32 thi divot col la tuan &l ma khong can this nghiem. 

Tr& thiet bi ma ch6 n6i dat bao ve vai cac ket cau phy hoac vai be phan.  rieng biet 
duvc thut hien bang met lOi cua cap nhieu lOi cung cap nguen cho cac kat cau phi) 
hoac be phan do va khi cap duvc bao va bang thiet bj bao va duot danh gia thich hap 
di vao tinh den kich thutc dm day den, dien ft& cua day d5n lien ket bao ve trong cap 
do khong divot tinh vao phep do. 

2.2.6.6.2. Phtnyng phip thus nghiim 

Dong dien th& nghiem co the AC hoac DC va dien ap th& nghiem phai khOng vuvt qua 
12 V. Phep do (Turn thyt hien giCra dau n6i dat bao ve chinh va diem ten thiet bi can 
dt.mc not 

Dien tit dm au not not dat bao 4 va cua bat kY day dar n not dat trong he thong day 
dan ben ngoai khac khong duvc tinh den trong phep do. Tuy nhien, neu day clan not 
dat bao va duvc cung cap cung vai thiet bi, day dan co the (Iva vao trong mach th& 
nghiem, nhang phep do mOic rai dien ap duvc thipc hien chi ter Mu n6i dat bao ve 
chinh den thanh phan can not Mt. 

Can than de dien tra tiep xuc giiya Mu cua dau do do lib phan d5n dien can do khong 
lam anh twang den ket qua th& nghiem. DOng dien th& nghiem va thifyi gian they 
nghiem nhty sau: 

a) D61 vai thiet bj drat cap nguan tiv nguen chinh trong d6 dinh m&c d6ng dien bao 
ve cua mach duvc th& nghiem la 25 A hoac nho han, dong dien th& nghiem la 200% 
cua djnh mire &mg dien bao ve duvc ap dung trong 2 phOt. 

b) Erai v61 thiet bi cap nguon fir nguen then AC, trong de dinh m&c dong bao ve dm 
mach drat th& nghiem vuvt qua 25 A, dOng dien th& nghiem la 200% cua d'inh mire 
dOng dien bao va hoac 500 A, tOy theo gia tri nao nho han, va thiai gian th& nghiem 
nhus trong Bang 33. 

Bing 33 - Thai gian thin nghittn, thiit bi kit 	nguan 

Dinh Tot thing dien boo ve cua much 
dien 

A 
Len don va bao gam 

Thai gian the; nghiem 
Phtit 

30 2 
60 4 
100 6 
200 8 

Tren 200 10 

c) De thay the cho b), cac th& nghiem duvc dura tren (Jac tinh thai gian — &Ong dien 
cua thiet bj bao 4 qua d6ng, thiet bi giai han dOng dien sy c6 trong day den lien ket 
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bao ve. Thiet bi nay duct cung cap trong EUT hoac thrqc chi dinh trong hvang dan 
lap dat &rot cung cap ben ngoai thiet bi. ThO,  nghiem du,cyc tien hanh tai 200% dinh 
milt eking dien bao ye, trong khoang thai gian twang irng voi 200% ten dac tinh thai 
gian - thing dien. Neu khoang thai gian cho 200% khong di:6c diya ra, c6 the sir dyng 
diem gen nhat trong dac tinh thoi gian — don dien. 

d) D6i vdei thiet bi duvc cap nguon tex nguem DC, neu dinh Mut d6ng dien bao ye ctia 
mach dien duct filo,  nghiem vuvt qua 25 A, clang dien (Flu' nghiem va thOi gian duct 
chi dinh beet nha san xuat. 

e) Doi veri thiet bi nhan nguein dien cua nO fir mach ben ngoai, dong dien tho,  nghiem 
bang 1,5 Ian clang dien Ian nhat có &vac try mach en ngoai hoac 2 A, lay gia tri nao 
I6,n han, trong khoang thoti gian la 2 phiit. D6i voi cac thanh phan not vai day den lien 
ket bao ye de gieti hen sky qua de hoac de giai han clang dien cham den mach dien 
nrai va khong wog mitt ES2 trong cac dieu kien 161 dcyn le, viec ill& nghiem duct 
tien hanh tuan then phuang phap thin nghiem lien quan m0t trong cac phuvng an a), 
b), c) hoac d) du'a tren nguOn dien gia dinh. 

2.2.6.6.3. Cac tieu chi tuan tho 

Khi dinh mire d6ng dien bao ye khong vuvt 25 A, dien tree ckla he thong lien ket bao 
ye, duct tinh toan tiy sty rai dien ap, phai khong vu,o't 0,1 0. 

Khi dinh Min dOng then bao ye weft 25 A, dien ap revi qua he thong lien ket bao ye 
phai khong vuvt 2,5 V. 

2.2.6.7. Kit n6i tin cal( ct:ta day din tiep tat bao va 

Doi vai thiet bi ket not co dinh, viec not dal duct coi la tin cay. 

D6i v6i thiet bi nguein dien duct ket ns51 bang day, viec not (rat cung c6 the duct coi 
la tin cay dOi yak 

- Thiet bi of) the cam dtrcec loai B; hoac 

- Thiet bi co the cam ducc c5 dinh loci A, 

+ Dkrac du' dinh sir dung a mOt dia diem cO lien ket clang the (cheng hpn nhv trung 
tam vien th6ng, phOng may tinh chuyen dung hoac khu vv,c hpn the truy cap); va 

+ CO hitting den lap dat yeu cau nguti co chuyen mon kiem tra ket not tier) dat bao 
ye cOa 5 cam; hoac 

- Thiet bi c6 the cam duct c6 dinh lopi A, 

+ CO quy dinh cho day den not Cat bao ye duvc Wet not vinh vien; va 

+ CO huteng den cho sky lap dat cilia day den den tiep dia toa nha bat nguti c6 chuyen 
m6n. 

Doi vdoi thiet bi not voi mach ngoai duvc chi ra trong Bang 13, ID se) 1, 2, 3, 4 va 5, 
viec tiep dia duct coi la tin cay dei veri thiet bi co the cam duct loai A va thiet bi c6 the 
cam duct loai B ma c6 quy dinh: 

- Ket not voi day den tier) dia boo ve vinh vien; va 

- CO huteng dgn cho sir lap dat cilia day den den tiep dia toa nha bail nguti c6 chuyen 
m6n. 

2.2.6.8. Nii tat 

Neu day den not dat bao ye trong day cap nguOn chinh chi duvc sir dung de hinh 
thanh viec not dat chin nang: 

87 



QCVN 132:2022/13TTTT 

- Ap dyng.  cac yeu cau cho kith thutc day d5n &vac diva ra trong G.7.2 del vai day 
d5n nOi dat dm day cap nguOn chinh; va 

- Viec ghi nhan cho thiet bi cap II Niel noi del chin nang phai duvc sir dyng nhts quy 
dinh trong E.3.6.2: va 

- Dau vao caa thiet bi, neu drat sir dyng, phai tuan thu vai yeu cau ye chieu dai 
&rang ro va khe ha clOi vai each dien kep hoac each then tang cutng. 

Gill CHU 1: mot vai dau cho thief bi cap I 'Meng có do oath dal; dung lam each di*n kap hoac each clan tang 
cutmg giUa cot pha va dau n61 Pap op bao va. Thiel bi so,  dung dau vac) Whir vay khOng duoc cot la thiet bj cap ll. 

2.2.7. Dian ap ti6p xac ti6rn nang, clang di6n cham va thing ditn trong day din 
bao v6 

2.2.7.1. Th6ng tin chung 

Cac phep do dien ap trap zuc, clang dien cham va d6ng dien clang then trong day clan 
bao ye duvc thy,c hien veil EUT duvc cung cap & dien bp nguen bat Icyi What (xem 
A.2.3). 

2.2.7.2. Thik bi do va nang 

2.2.7.2.1. Do d6ng dien cham 

DOI vai phep do dong dien cham, dyng cu duvc sir dyng de do U2 va U3 duvc quy 
dinh trong Hinh 4 va Hinh 5 tuvng Ong trong IEC 60990:2016 phai chi thi dien ap dinh. 
Neu clang dien cham co dang song hinh sin, co the sly dyng thiet bi do chi thi gia tri 
hieu dyng. 

2.2.7.2.2. Do Man ap 

Thiet bi, hoac cac b(f) phan cua thiet bi, cluvc thiet Ice de nOi Cat trong 0mg dung dvr 
kien, nhuing kh6ng &sac nOi dat then quy dinh, phai duvc nOi dat trong qua trinh do 
tai diem ma tai d6 dien ap tie)) xoc tiern nang la Ian nhAt. 

2.2.7.3. Thik 16p thi6t bi, !cot noi ngu6n cung cap va k6t not tat 

Viec thiet lap thiet bi, ket nth nguen cung cap thiet bi va nOi dat thiet bi phai phO hap 
vai Dieu 4, Dieu 5.3 va 5.4 coa IEC 60990:1999. 

Thiet bi duvc cung cap cd, ket nOi vai dat tech Wet khOi day d5n noi dat bao ve phai 
duvc that nghiem khi da ngat ket nOi d6. 

He thong thiet bi duvc ket nOi vai nhau co ket nth rieng biet vai nguOn then phai cal 
tiring thiet bi duvc thin nghiem hang Net. 

He thong thiet bi cluvc ket noi vai nhau co mOt ket nth vai nguen then luti phai duvc 
they nghiem nht.r mOt thiet bi duy nhAt. 
CHID THIGH 1: HO thong thiet bi dutc ket noi vai nhau &me quy dinh chi tigt ham trong Phy lyc A cua IEC 
60990:1999. 

Thiet bi duvc thiet ke cho nhieu ket noi vai nguOn dien, nai chi you cat' mot ket noi tai 
met thai diem, phai thin nghiem king ket nOi trong khi cac ket noi khac bi ngat ket nth. 

Thiet bi drat thiet Ice cho nhieu ket nOi vai nguon dien, trong dO yeu cau nhieu han 
mOt ket noi, m6i ket nOi phai duvc thin nghiem trong khi cac ket noi khac divot kat nth, 
ye' cac day clan noi dat bao ye dvgc ket nOi vai nhau. Neu clang then cham %Ann qua 
giai han trong 2.2.2.2.2, thi tong dien cham phai duvc do hang le. 
CHU THIGH 2: EUT khong can thiat phai boat dog binh thutng trong qua trinh 	nghiGin nay. 
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2.2.7.4. Thanh phin c6 the Cep can, khong duqc n6i dit 

Trong dieu kien hoat (Ring binh thutng, dieu kien hopt dOng bat theri ye cac dieu kien 
lOidan (ngoai Vex loi bran pilaf) bao ye), dien ap tiep xac va deny dien cham phai duqc 
do hi,  tat ca cac thanh phan din dien, c6 the Val) can duct ma khOng not dat. Dong 
dien cham (dOng dien a  va d6ng dien b  dm Bang 4) phai (Yugo do theo 5.1, 5.4 va 6.2.1 
cua IEC 60990:2016. 

Trong dieu kien loi dan cua bien phap bao ye thich hop hoac bien bap bao yebo sung, 
bao gam 6.1.1.1 cua IEC 60990:2016, diep ap trap xUc va d6ng dien chpm phai duct 
do tit tat ca thanh phan din dien tiep can &rot ma khOng n6i Tat. Dong dien chpm 
(dong then b  cua Bang 4) phai dirge do yeri mang chi dinh trong Hinh 5 cua IEC 
60990:2016. 

D6i yoi thanh phan khOng dan then tier) can dirge, thin nghiem duvc thyt hien bang 
la kim lopi nhu' quy dinh trong 2.2.2.1 dm IEC 600990:2016. 

2.2.7.5. Thanh phin din dien c6 the tiep can, duvc not dit 

It nhat mOt thanh phan dan dien co the UM) can &rot, duvc n6i dat phai &rot thin 
nghiem ye dong dien cham theo cac I6i kat not nguan dien theo 2.3.1 va 2.3.2.2 cua 
IEC 60990:2016, ngoai tit,  6.2.2.8. Ngopi trO,  trvang hgp &rot phep trong 2.2.7.6, 
d6ng dien cham phai kh6ng yutt giai hpn ES2 trong 2.2.2.2.2. 

Dieu 2.3.2.2.3 cua IEC 60990:2016 khong ap dung cho thief bi co Thiet bi dang cat 
hoac thief bin* ket not co the ngat ket not tat ca cac cut cua nguOn cap dien, 

CHO THIGH 86 coupler die thief bi le vi du cho thiet bi ngat ktt n6i. 

2.2.7.6. Yeu ciu khi d6ng dien cham vtro,,t gi&i han ES2 

Khi clang dien cham wog gi6i han ES2 trong 2.2.2.2.2 trong dieu kien sir c6 ngulin 
cung cap duvc quy dinh trong 6.2.2.2 dm IEC 60990:2016, tat ca cac dieu kien sau 
day duct bp dung: 

- D6ng dien d6ng dien trong day din bao ve.do &rot theo Dieu 8 cua IEC 60990:2016 
phai kh6ng \Ant qua 5% cua d6ng dien dau vac, dtnyc do duti dieu kien hoat dang 
binh thutng. 

- Cau too cua mach dien day din not dot bao ve va cac ket not dm no phai 65: 

+ Day an not dat bao ye hopt dOng nhu' mot bien phap bao ve tang cutng nhv quy 
dinh trong 2.2.6.3 hoac hai day din not dot bao ye dOc lap hopt dOng nhu' la bien phap 
bao ye kep, va 

+ KM not tin cast den not dat bao ve nhu' quy dinh tai 2.2.6.7; 

- Nha san xuat phai din ra gia tri cua dong dien trong day din bao ye trong hutng 
dan lap dat neu dong dien wort qua 10 mA; 

- Bien phap bao ye hutng din dupe phai &rot cung cap, ngoai trir yeu t6 thin 3 khOng 
bat buQc. Cac yeu to oh bien phap bar) ve hutng din phai nhu' sau: 

, 	1  
+ Yeu to la:

4\ 
, IEC 60417-6042 (2010-11); va 

©, IEC 60417-6173 (2012-10); va 

0, IEC 60417-5019 (2006-08) 
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+ Yeu to 2: "Canh bao", hoac fir hoac van ban twang &rang, va "DOng then cham cao" 
hoac van ban twang duang. 

+ Yeu to 3: khOng bat buOc 

+ Yeu to 4: "Ket not vdti not dat trutc khi ket not vai nguan" hoac van ban twang dvang. 

Cac yeti to trong Bang hutng clan an toan (instructional safeguard) duvc yeu cau dgt 
tren thief bi phai duvc gan len thiet bi lien ke vbi ket not cung cap nguan cho thiet bi. 

2.2.7.7. Dien Ai) tiep xuc tiem nang va thing dien cham lien quan den mach ben 
ngoai 

2.2.7.7.1. Ding dien cham t& cap d6ng true 

Neu thiet bi duvc not vai mach ben ngoai bang cap dong trot ye neu ket not dO co kha 
natty gay nen hong hoc, nha san xuat phai cung cap hvang dan de ket not vo. cua cap 
citing trot vai bai dat cua toa nha theo 6.2 g) va 6.2 I) cua IEC 60728-11:2016. 

2.2.7.7.2. Dien tiep )(Cm tiem nang va clang dien cham lien quan den cap din dien 
del 

D6i vel cac mach dinh ket not vol mach ben ngoai nhu,  mo to trong ID 1 cua Bang 13: 

- Dien ap tiep x0c tiem nang phai tuan thO vai ES2; hoac 

- D6ng dien cham phai khong vuvt qua 0,25 mA. 

Yeu cau trail khong duvc ap dung neu cac mach ben ngoai hiving Ung duvc ket not 
vai day an not dat bao ve. 

Sys tua n tha dtgrc kern tra bang phap do theo 2.2.7.2 va 2.2..7.3 bang cach sir dyng 
b6 tri phep do trong Hinh 22 dal veri thiet bi din 1 pha va Hinh 23 vol thiet bj ba pha. 

CHU "RICH: 06ivel th6ng Man ph61 nguen kW. xem IEC 60990:2016. 

Ciern kit roi 
ncan hC 

Hinh 22 - Mach this,  nghiem d6i 	dons dien cham cua thiet bi 1 pha 
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Hinh 23 - Mach they nghiem dei v&i dong dien chant cua thiet bi 3 pha 

2.2.7.8. Toting hbp cac clang dien chant tee cac mach ben ngoai 

Cac yeu cau duti day chi r5 khi nao can day dgn not dat bao va ket not c6 dinh cho 
thiet bi co the cam duvc loai A hoac thiet bi cif) the cam duvc loaf B, neu ket not nguon 
dien bi ngat. 

Cac yet) cau (lucre ap dung chi vat thiet bi dinh duvc not vat mach ben ngoai nhv mO 
to trong Bang 13, s6 they tv 1, 2, 3 va 4. 

GHI CHO Cac loci mach ben ngoai la thutng mang vien thong. 

Tong hap cac dong dien cham tt:r thiet bi cung cap den cac mach ben ngoai, phai 
khOng vuvt qua gia tri ES2 (xem Bang 4). 

Cac thuat ngie viet tat cluti day duvc sir dung: 

- dong dien cham nhan duvc ter cac thiet bi khac qua mang ben ngoai. 

- S(I1): tong hap d6ng dien cham nhan duvc fir cac thiet bi khac qua rang ben ngoai. 

- 12: d6ng dien cham do bQ nguan cung cap caa thiet bj. 

Gia thiet rang m6i mach dm thiet bi dvo,c not voi mach ngoai nhan 0,25 mA (II) ter cac 
thiet bi khac, trey khi d6ng dien thvc to ter cac thiet bj khac duvc biat la thap han. 

Cac yeu cau &nil day a) hoc b) neu ap dung duvc, phai duvc dap (mg: 

a) Thiet bi duvc kat not veyi mach ben ngoai cluvc not 

Doi vai thiet bi ma trong d6, moi mach co the ket not den mach ben ngoai duct not vai 
dau not cua day not dat bao ya cOa thiet bi, phai xem xet cac yeu t6 sau: 

1) Neu s(Ii) (neu khong bao g6m 12) vuct cac gicei han ES2 cCia Bang 4: 
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- Thiet bi phai co quy dinh ve kat not c6 dinh vai dat bao vh trong day cap nguon cua 
thiet bi co the cam duvc loaf A hoac thiet bi co the cam duvc Ioai B; va 

- Huang clan lap dat phai quy dinh viec cung cap ket not c6 djnh veil dat bao vh co dien 
tich mat cat khOng nhe han 2,5 mm2, neu cluvc bao ve ca hpc hoac la 4,0 mm2; va 

- Cung cap nhan dan theo 2.2.7.6 va E.3. 

2) Thief bi nhv vay phai Wan theo 2.2.7.6. Gia tri dm 12 se duvc sir dung de tinh toan 
gia tri gidei ban d6ng dihn dhu vao 5% tren moi pha duvc quy djnh trong 2.2.7.6. 

3) T6ng cua S(I1) va 12 phai tuan theo giai han trong Bang 4. 

Kiem tra sys phi) hap cOa myc a) bang each xem xat hoac bang the nghiem nett can 

Neu thief bj co quy dinh cho kit n6i dat boo vi c6 djnh theo 1) & ken, kh6ng can tiin 
harth phep do nao, ngoai trt'r 12 phai Wan rho yeti cac you cau lien quan cOa 2.2.7. 

The, nghiem dOng dien cham, nazi can. dupe thtic hien sir dyng thiet bi do thich hop 
trong lEC 60990:2016, Hinh 5, hoes bit ky thief bi do nao khac cho kat qua tuung tv. 
MOt nguon (vi dy nguon xoay chi& door ghat) dien dung co tong tan s6 &rang day 
va tong pha vii nguOn den xoay chieu) dvoc dat vao mOi mach ben ngoai va dunk 
(lieu chinh sao cho 0,25 mA hoec ding dien thvc ti claw hi& la thap han fir thiet bi 
khac c6 sari do di vac mach ben ngoai do. Sau (TO, do dOng dien chay trong day cl5n 
n6i crit. 

b) Thief bi divot not veil mach dien ngoai khong duvc not dat. 

Neu moi mach dihn cua thiet bi co the duvc n6i den mach ben ngoai ma kh6ng co kat 
not chung, d6ng dihn cham cho m6i mach khong duvc vt.nyt qua gidti han ES2 trong 
Bang 4. 

Neu tat ca cac mach dm thiet bi co the duvc ket not den mach ben ngoai hoac bat ky 
nhom nao cOa cac tong nhu,  vay deu co ket n6i chung, thi tong clang dien cham tir moi 
ket not chung phai kh6ng \mot giai han ES2 cua Bang 4. 

Kiim tra str phi) hap yeti myc b) bang each xem xat va neu c6 cac diem kit n6i chung, 
bang viec thvc nghiem sau. 

Ngu6n dien xoay chi& throe ghep v61 dien dung c6 cling tan s6 va cung pha vai ngu6n 
diin xoay °Mau &roc dat vao m6i mach cOa thief bj c6 the duct n6i veil mach ngoat 
sao cho 0,25 mA hoac curing d6 dOng dien thine to dupe bie't la fhb() han ter thiet bi 
khac, c6 san di di vao mach dO. Cac diem ket not chung duoc thin nghiem theo 5.7.3, 
cho dO cac diem d6 co the tiep can duct hay khOng. 

2.3. You cau bao vO chOng chili do diOn 

2.3.1. Tiing quan 

Gam kha nang bi thvang hoac thiht hai ye tai san do chay sinh ra tO,  dihn cO nguon 
g6c ben trong thiet bi, thiet bj phai duvc cung cap cac bin phap bao ye quy dinh trong 
Dieu 6. 

2.3.2. Phan Ioai nguOn diOn (PS) va nguon danh Iira tiem an (PIS) 

2.3.2.1. Yeu cau chung 

NguOn dihn sinh nhiht c6 the duvc phan Ioai theo cac mire cong auk PS1, PS2 va 
PS3 (xem 2.2.2.2.4, 2.2.2.2.5 va 2.2.2.2.6) ci5 the gay nong dihn tra cOa ca cac be 
phan va ket not cua thiet bi. Cac nguOn nang luvng nay dva tren nang luvng c6 san 
cho mot mach. 
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Trong not tai nguan diet), PIS co the phat sinh do phOng dien cua cac ket n6i bi hOng 
hoac ho' cua cac tiep diem (PIS ph6ng dien) hoac ter cac thanh phan tieu thy cOng suat 
han 15 W (PIS dien fret). 

Tay thuac vac phan Ioai nguOn dien cua m6i mach, can phai co mat hoac nhieu bien 
phap bao ye can thiet de Om kha nang gay chay hoac giam kha nang chay Ian ra 
ngoai thiet bi. 

2.3.2.2. Phan loii mach diOn ngu6n 

2.3.2.2.1. You ciu chung 

Mach dien duac phan lop' PS1, PS2 hoac PS3 dtra trail cong suat cua mach dien. 

Viec phan Ioai ngu6n dien phial duce xac dinh bang each do gia trj cong suat Ian nhat 
trong mOi dieu kien sau: 

- Doi vai mach tai: nguon then hoat dOng trong dieu kien binh thuteng nhtr quy dinh 
cua 

nha san xuat khi gap 161* nhat (xem 2.3.2.2.2); 

- 06ivai mach nguOn: SI,1c6 nguOn dien trong truing hap xau nhat khi sit dung mach 
tai binh thutng theo quy dinh (xem 2.3.2.2.3). 

COng suat &roc do tai cac diem X va Y trong Hinh 24 va Hinh 25. 

2.2.2.2.2. Do cong suit cho truing help xau nhit 

Tham khao Hinh 24: 

- Phap do c6 the dutc thysc hien ma khong can ket not mach tai LNG, ha,  khi cong suat 
tei da phtti thuac vao k6t n6i cua tai; 

- Tai cac diem X va Y, lap mat Watt ke (hoac yank& VA, va dOng ha do d6ng then, IA); 

- Kat not mat dien V& phi tuy4n, LVR, nhu,  &vac hien thi; 

- Dieu chinh dien tra phi tuyen, LVR, de co cOng suat Ian nhat. Do cong suat t6i da va 
phan Ioai nguen then theo 2.3.2.2.4, 2.3.2.2.5 hoac 2.3.2.2.6. 

Neu mat thiet bi bao ye qua dong hoat clang trong qua trinh thin nghiem, thi phep do 
phai lap lai a 125% dinh mire hien tai cua thiet bi bao ye qua dong. 

Neu thiet bi hoac mach giai han cOng suat hopt clang trong qua trinh thee nghiem, thi 
phep do phai &me lap lai tai mat diem cOng suat ma tai do thiet bi hoac mach gieyi han 
cong suat a boat clang. 

Khi dinh gia cac phy kien dutc ket n6i qua cap voi thiet 	khang caa cap c6 the 
drat tinh den khi xac dinh PS1 hoac PS2 cua pht,J kien. 
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Wzttke ' 

Hinh 24 - Mach do cong suit trutng hop xiu nhit 

2.3.2.2.3. Do cong suet cho tru'o'ng hop xiu nhat cue ngutn dien 

- Tai cac diem X va Y, mac met Watt ke (hoac yen ke, VA va dOng ho do cu'o'ng de 
&mg dien, IA). 

- Trong mach nguain dien, m6 phong bet kY tinh trangadon nao co the den den yiec 
clang suet cvc dai cue doan mach duvc phan loai. Tat ca cac thanh phan trong mach 
ngu6n phai duvc ngen mach hoac ngat ket not ti:mg mach met khi tien hanh do dac. 

- Thiet bj china be khuech dal am thanh ding phai duvc thin nghiem trong dieu kien 
hoat Ong khOng binh thvang cac dieu kien nhty quy djnh trong C.3. 

- Do cong suet cvc dai theo quy djnh va phan Ioai cac mach dien nguem theo 2.3.2.2.4, 
2.3.2.2.5 hoac 2.3.2.2.6. 

Neu met thiet bi bao ye qua dong hoat deng,trong qua trinh the,  nghiem, thi phep do 
phai lap 'pi & 125% djnh mire hien tai cOa thiet bi bao ye qua dong. 

Neu thiet bi hoac mach giO1 hpn cling suet host Ong trong qua trinh thin nghiem, thi 
phep do phai duvc lap lal tai met diem citing suet ma tai do thiet bi hoac mach gieti han 
cong suet di hoat dOng. 

Khi cac thin nghiem dvqc lap lai, met dien tr& thay dai co the duce sir Ong de m6 
phOng thanh phan bi 161. 

De tranh hu. hang cac thanh phan dia tai binh thutng, met dien tra co the chrcyc sir 
eking thay the cho tai binh thutng. 
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Hinh 25 - Mach do nguim trw&ng Iwo xAu nhat 

2.3.2.2.4. PS1 

PS1 la mach ma cong suAt ngutm, Sot do theo 2.3.2.2, khong khong vuol qua 15 W 
do duvc sau 3 s. 

Nguon lien cO stan tip cac mach ben ngoai duvc mo to trong Bang 13, ID 1 va 2, duvc 
coi la gioi han cho PS1. 

2.3.2.2.5. PS2 

PS2 la mach ma cong suAt ngu6n, duvc do theo 2.3.2.2: 

- Vuvt qua giai han PS1; lib 

- Khong vuvt qua 100 W do duvc sau 5 s. 

2.3.2.2.6. PS3 

PS3 la mach c6 nguOn dien vuvl qua giei han PS2 hoac bat kjr mach nao co nguOn 
Bien chin duvc phan 
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3, 	5s 
Thai San 

2.3.2.3. Phan loai cac nguen clanh Ifta tiem an 

2.3.2.3.1. PIS phong din 

PIS phony Bien la met vi tri co cac dac diem sau: 

- Dien ap h6,  mach (do sau 3 s) tren met day (fan ha hoac dang diem met tiep xuc dien 
vuvt qua 50 V (dinh) AC hoac DC; va 

- Tich cua dinh cua then hp ha mach (Vp) va tong din RMS do duvc 

(Irms) vuvt qua 15 (nghia la VP x 6s > 15) tai bat ky diem nao sau day: 

• Met tiep diem, chang han nhty Thiet 1)1 dong cat hoac dau nOi; 

• Met diem cuoi, chang ban nhty met diem duvc tao ben mot dau uem, 16 xo hoac han; 

• Ruot d5n hey, chang han nhu' dau vet bang Teti day doge in, do hau qua cua tinh 
trang 16i dan. Dieu kien nay khong ap dung neu mach bao ye then tty hoac cac bien 
phap xay dtyng b6 sung duvc sir dog de giam kha nang xay ra I6i nay tra thanh met 
PIS phOng Bien. 

Met PIS phony lien &rot coi la kh6ng ton tai trong PS1 vi cac gidei han cua nguOn 
cling suet. 
CHU THIGH 1: Mai day can hd trong mach Chan bao gOrn nts:rng gian doan xay ra trong tee clang dan den tren 
bang mach in. 

Cac ket nei dang tin cay hoac dty phong khong du'p'e coi la met PIS phong den. 

Ket nei du,  phOng la bat k9 Ioai ket nOi nao ce hai hoac nhieu ket nOi song song, trong 
d6 truing hcfp met ket noi bi I6i, cac ket nei can lai van co kha nang duy tri host Ong 
toan be cong suet. 

Ket nei dang tin cay la ket nei &rot coi la kh6ng ma. 

CHU THIGH 2: Cac k4t nen CO the ducrc coi 12 dang tin cay la: 

- L6 Gila mieng han tren bang mach in &roc gla cling kim Ioai; 

- Dinh tan i khoen hinh 6ng duvc ban b6 sung; 

- Cat kat n6i u6n hoar c guan day bang may hoac tao nen bang cong cu. 

96 



QCVN 132:2022/BTTTT 

CHU THICH 3: C6 the sis dung cat Outing lien that de tranh xay ra PIS phong then. 

CHU THIGH 4: Ski co ket rkii do hien tvgng ma nhiet c6 the chrot ngan ngira bang each lus chtin cat be Phan vai 
he se) gian nar nhiet twang tv nnv dia vat lieu ban mach in. t6 tinh den vi tri ttia cat be phan lien quan vat lieu 
bang. 

2.3.2.3.2. PIS dien trey 

PIS dien trey la bat ky be) phan nao trong mach PS2 hoac PS3: 

- Tieu thy han 15 W do ducc sau 30 $ a dieu kien boat Ong binh thuang; hoac 

Trong 30 s Tau Wen, khong co giai han. 

- Trong cac dieu kien 16i den: 

• Tieu thy han 100 W do dvqc trong 30 s, kh6ng ke 3 s deu flan, ngay lap tin 

sau khi xuet hien 161 nets cac mach dien tir, b0 dieu chinh hoac thiet bi PTC 

cla sir dyng; hoac 

• Tieu thy han 15 W do ducc trong 30 gray sau khi xuet hien I6i. 

PIS dien trey &Tic coi la khong ton tai trong PS1 vi cac gidei han cOa nguOn ding suet. 

2.3.3. Bien phi)) bio ve chong 	trong dieu kien binh thutng vi bit thwang 

2.3.3.1. Yeu ciu 

Trong dieu kien hoat Ong binh thutng va dieu kien boat dung bat thtrang, nhirng 
bien phap bao ye co,  ban sau duqc yeu ceu: 

- KhOng xay ra hien typing chase; va 

- Khong b0 phan nao coa thiet bi heat dOng dat den gia tri nhiet do Ian han 90% giai 
han nhiet dO chay ty' phat, tinh bang dO C, cua bo phan nhu' &Kit xac Binh bai ISO 
871 

Khi khong xac dinh dtrqc nhiet dO chay ttr phat cita vat lieu, thi nhiet dO se duce giai 
han a 300 ° C; va 
CHU THICH: Tai lieu nay hien Meng co cat yeti eau dei vai bui hoat chat long (14 chay khat vtri chat long tech 
men. 

- Vat lieu de chay cho cac thanh phan va cac b0 phan khac (bao gem ca vo boc dien, 
ve:t boc ca khi va cac bQ phan trang tri) kh6ng nam trong ve bpc ch6ng chay phai tuan 
thu cac yeu cau: 

• Vat lieu loai HB75 neu dO day clang ke mong nhat cita vat lieu nay la < 3 mm; hoac 

• Vat lieu loai HB40 neu dQ day dang ke mong nhat ciia vat lieu nay la 3 mm; hoac 

• Vat lieu tao bet lap HBF; hoac 

• Phai vtrqt qua that nghiem sqi day riding do & 550 ° C then IEC 60695-2-11. 

Cac yeu ceu nay khOng ap dyng cho: 

• Cac b0 phan co the tich nho han 1 750 mm3; 

• Cac b0 phan c6 khOi Ivcyng vat lieu de chay nho han 4 g; 

• Vat tty, vat lieu lieu hao, phuang tien va vat lieu ghi chap; 

• Cac b0 phan dtrqc you ceu phai c6 cac thuOc tinh Cu the de thu'c hien cac chirc nang 
du' kien, ching han nhty con Ian cao su tong hqp, Ong mtyc va vat lieu quang hoc; va 
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• Banh rang, cam, day dai, vOng bi va cac ba phln khac se d6ng g6p nhien lieu kh6ng 
dang ke cho duy tri chay, bao gam, nhan, chan gan, nap chia khoa, num van va nhirng 
thir twang tv. 

2.3.3.2. Tiou chi tuan tit) 

Sir ph0 hop &rot kiem tra bang each xem xet va danh gia dir lieu duvc cung cap WI 
nha san xuat hoac bang cac thir nghiem trong dieu kien hoat clang binh thutng theo 
13.2 va trong cac dieu kien hopt Ong bat thutng theo B.3. Nhiet de dm vet lieu duvc 
do lien tuc cho den khi nhiet do da dat dvot trang thai can bang. 

CHU THiCH: Xem A.1.5 de biet chi bet ve can bang nhiet. 

Cac bien Oar) bao ye ca ban ve giai hpn nhiet do tuan thO cac yeti cat' cua quy char% 
nay hoac cac quy chuen an toan khac phai nam trong mach khi duvc danh gia. 

2.3.4. Bien phap bao ye chimg chay trong cac dieu kiln lai don 

2.3.4.1. Yeu ciu chung 

Dieu phy nay xac dinh cac bran phap bao ye co the duct sir dyng de giam kha nang 
chay hoac chay Ian trong cac dieu kienadan le. 

C6 hai phvang phap tao nen bien phap bao ve. Cac phvang phap deu co the duct 
ap dung cho cac cac 120 phan cua dung mot thiet bi. 

- Giant kha nang chay: Thiet bi dvqc thiet ke de trong dieu kiln met 16idan, khong c6 
ba phan nao co the bi chay lien tuc. Phvang phap nay co the dime sir dung cho bat 
kS/ mach nao trong do Gong suat kha dyng cCia mach trong trang thai On dinh khOng 
vuvt qua 4000 W. Cac yeu cat' va thir nghiem thich hqp dint neu chi tiet trong 2.3.4.2 
va 2.3.4.3. 

• Thiet bj c6 the thao lap loai A dug° coi la khOng vuvt qua gia tri trang thai en dinh 
4 000 W. 

• Thiet bi co the thao lap loaf B va thiet bi.duvc ket not co dinh dugs coi la khong wog 
qua gia tri trang thai on dinh 4 000 W neu tich cua dien bp ngu6n danh dinh va dinh 
mot clang dien bao ye dm vile lap dat thiet bi bao ye qua deny (Vmains x .max, 1 	khong 
vutt qua 4 000 W. 

- Kiem scat chay Ian: Lora chgn va ap dung cac bien phap bao ve 1)6 sung cho cac be 
phan, he thong day dien, vat lieu va cac bien phap xay dvng lam giam sv Ian truyen 
ciia dam chay. Khi can that, bang cach six dyng bien phap bao ye b6 sung thir hai, 
chang hpn nhu' cac bien phap bao vay dam chay. Phvang phap nay c6 the dint sir 
dyng cho moi loci thiet bi. Cac yeti eau dutt neu chi tiet trong 2.3.4.4, 2.3.4.5 va 
2.3.4.6. 

2.3.4.2. Giarn kha nang chay trong cac dieu kiln 161 don trong mach PS1 

Kh6ng can bat ki bien phap bao ve b6 sung de danh cho mach PS1. Mach PS1 duvc 
coi la khong co kha nang cung cap du nang Itrqng de lam cho vat lieu dat den ngutng 
nhiet do chay. 

2.3.4.3. Glair MIA nang chay trong cac dieu kiln sy' ce don trong mach PS2 va 
mach PS3 

2.3.4.3.1. You ciu 

Kha nang chay trong cac dieu kiln sv co dan trong mach PS2 va mach PS3 khi cling 
spat kha dyng khong \mat qua 4 000 W (xem 2.3.4.1) phai duvc giam bat bang cach 
sir dung cac bien phap bao ve b0 sung sau day neu c6: 
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CHO THIGH: 06i yeyi mach PS3 trong Qa ding suet kha dung vuvt qua 4000 W, xem 2.3.4.6. 

- PIS ph6ng then hoac PIS dien tit phai duct tech biet nhu,  quy dinh trong 2.3.4.7 vai 

be mat b8n ngoai c6 the top x0c cOa thiet bi duct coi la ducic bao phe bang vat lieu 
de chay; 

- Cac thiet bi bao ye boat dOng nhu met bien pilaf) bat ve phial 06 hop vai D.3.1 den 
D.3.4 hoac cac lieu chuan thanh phan cOa IEC; 

- Deng ca lib may bien ap phai phe hap vai D.5.3, D.5.4 hoac cac tieu chart IEC lien 
quan; 

- Cac Wen trey phai ph6 hap vai 0.8.2; va 

- Cac be phan gan vai nguOn dien Itrai phi' phb hap vai tieu chuan thanh phan IEC 
lien quan va cac yeu cau trong quy chuAn nay. 

Ngoai ra, cac tilt) nghiem trong 2.3.4.3.2 can dtrqc ap dung 

Vi du: Cac thenh phan lien quan den nguon dien bao gam day cung cap, b6 ghep thiet 
bi, be [pc EMC, linh kien, thiet bi chuyen mach, v v. 

2.3.4.3.2. Phitomg phi!) this,  

Lan luvt op dung cac dieu kien co the gay ra chay nhu,  trong A.4. Cac dieu kien ap 
dyng co the gay ra gian doan hoac ngan mach met thanh phan doh vai mach then. 
Trong trutng hap nghi nga, phep thin se duet lap la' hai Ian rffra vai cac thanh phan 
thay the de dam bao Sip chay lien tyc khong xay ra. 

Thiet bi &Jac van hanh trong cac dieu kien I6i dan va nhiet de cOa vat lieu duvc theo 
dOi lien tyc cho den khi dat duet trang thai can bang nhiet. 

Neu vat den bi ha trong qua trinh m6 phong dieu kien I6i dan, thi vat dan phai &vac 
not bac cat.] ye viec mapheng dieu kien I6i dan se &vac tiep tyc. Trong tat ca cac 
truang hap khac, khi dieu kien I6idan Spec ap dyng den den ngat dOng then trutc 
khi tat den trang thai can bang nhiet, nhiet dO phai duct ghi lai ngay sau khi xay ra 
gian doan. 
CHU THIGH 1: Xem A.1.5 de Net chi tint ye can bang nhiat. 

CHO THICH 2: C6 the quan sat they sty tang nhiet de sau khi clOng dien bi nget do quan tinh nhiet. 

Neu nhiet de bi giai han bet' au chi, trong dieu kien I6i dan: 

- Cau chi pht) hap vai he tieu chuan IEC 60127 phai me' trong vong 1 s; hoac 

- Cau chi kh6ng phu hap vai hp tieu chuan IEC 60127 phai ma trong vong 1 strong 3 
Ian lien tiep; hoac 

- Cau chi phai ph0 hap vai the,  nghiem sau day. 

Cua chi bi doan mach va dOng dien se di qua cau chi trong dieu kien 16i dan co lien 
quan drat do. 
Neu don° dien qua cau chi Van nhe han 2,1 Ian dinh mac hien tai cOa au chi, thi nhiet 
de duct do sau khi dat duvc trang thai On dinh se duet ghi lai; 

Neu dOng then ngay lap tot dat den 2,1 Ian dinh mirc hien tai cOa cau chi trey len, hoac 

dat den gia tri nay sau met khoang thai gian bang vai thee' gian phong then trutc t6i 
da dOi vai clang then qua cau chi dang )(et, ea cau chi va lien ket ngan mach twat loai 
be sau met theri gian b6 sung twang Ong vai thai gian phong then trutc toi da cOa cau 
chi clang duet xem xet va nhiet do &tee do ngay sau do se duvc ghi lai. 
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Neu dien tree cea cau chi anh huffing den tong then cila mach lien quan thi gia tri dien 
tree Ian nhat cua cau chi phai &rat tinh den khi thiet lop gib tri cua d6ng 

Cac day dan bang mach in duvc the' nghiem bang cach ap dung cac dieu kien I6i dan 
lien quan trong A.4.4. 

2.3.4.3.3. Tiou chi Wan the 

Stir phi) hap &rot kiem tra bang each xem xet va danh gia die lieu &rot cung cap bo,i 
nha san xuat hoac bang cac the' nghiem. 

Xem A.4.8 v'e 	tub', the tieu chuan. 

2.3.4.4. Ki6m sort chay Ian trong mach PS1 

Kh6ng can cac bien phap bao ye b6 sung de bao ye cheing lai PS1. PS1 khong dute 
coi la co kha nang cung cap de nang Itrang de lam cho vat lieu dat den nhiet de bat 
lira. 

2.3.4.5. Kiern sort chay Ian trong mach PS2 

2.3.4.5.1. You cau chung 

Veri muc dich giant kha nang chase Ian trong mach PS2 sang cac vat lieu de chay gan 
do, mach dien dap Ong cac yeti cau cua Phu lye Q &vac coi la cac mach PS2. 

2.3.4.5.2. You cau 

Can c6 bien phap bao ye b6 sung de kiem scat sty lay Ian cea dam chay ter bAt ky PIS 
nao c6 the den cac be phan khac cea thiet bi ntur duve du'a ra duti day. 

Cac day darn va be phan thu thanh PIS phai turn the nhang dieu sau: 

- Bang mach in phai duvc lam bang vat lieu loai V-1 hoac vat lieu loai VTM-1; va 

- Cach dien cea day va Ong pile) phe hap veti 2.3.5.1. 

Deng co,  phai phi' hop yeti D.5.4. 

May bien ap phai phu hap vai D.5.3. 

Tat ea cac thanh phan khac trong mach PS2 phai turn the met trong nhirng dieu sau: 

- Duct On ten vat lieu loai V-1 hoac vat lieu loai VTM-1; hoac 

- Dirac lam bang vat lieu bpi V-2, vat lieu loai VTM-2 hoac vat lieu tao bet loai HF-2; 
hoac 

- Tuan the cac yeu thu dm S.1; hoac 

- C6 kich thutc nhe han 1 750 mm3; hoac 

- C6 khOi Itrcyng vat lieu a chay nho han 4 g; hoac 

- Tach biet khoi PIS theo cac yeu cau cilia 2.3.4.7; hoac 

- Tuan the cac yeu cau ye tinh de chay cea tieu chuan thanh phan IEC lien quan; hoac 

- CY trong v6 bpc kin co dung tich ter 0,06 m3  tree xuOng, china chi vat lieu khOng chay 
va khong c616 thong gio; hoac 

- BO phan kh6ng chay trong cac dieu kien 16i don nhu' quy dinh trong 2.3.4.3.2. 

Neu cac vat lieu va be) phan sau day khOng teeth biet khoi PIS theo cac yeu cau cua 
2.3.4.7 thi vat lieu va be phan kh6ng chay trong dieu kien 16i don nhu,  cac dieu kien 
quy dinh trong 2.3.4.3.2: 

- Vat tee, vat lieu lieu hao, phtrang tien va vat lieu ghi chap; va 
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- Cac be.  phan duet yeu caw co cac thuOc tinh cy the de thvc hien cac cho,c nang 
kien, chang han nhu con Ian cao su tong hop, Ong mi,rc va vat lieu yeu ceu dac tinh 
quang hoc. 

2.3.4.5.3. Tieu chi tuan th6 

Kiem tra sir phu hap bang cach thin nghiem hoac bang cach xem xet thiet bi va xem 
xet cac tai lieu lien quan. 

2.3.4.6. Kiem soat chay Ian trong mach PS3 

Su' Ian truyen chay trong mach PS3 phai Sot kiem soat bang cach ap dung tat ca 
cac bien phap bao ve b6 sung sau: 

- Vat den va thanh phan trong mach PS3 phai dap Ong cac yeu ceu cOa 2.3.4.5; 

- Cac thiet bi chiu phOng dien hoac dien tree tiep xtic thay &Si (vi cly, dau noi co the cam 
duct) phai tuan thO met trong cac dieu sau: 

• Co vat lieu lam bang vat lieu Ioai V-1, hoac 

• Tuan Thu cac yeu ceu ye tinh de chay cua tieu chuan thanh phan IEC lien quan, hoac 

• Tuan thei cac yeu cau S.1, hoac 

• Dirac gan tren vat lieu lam bang vat lieu Ioai V-1 hoac sat lieu loai VTM-1 va co the 
tich kh6ng qua 1 750 mm3  hoac c6 khei luting vat lieu de chay nho han 4 g; va 

- Bang cach cung cap v6 boc chOng chay nhu' quy dinh trong 2.3.4.8. 

Trong vo bpc chang chay, vat lieu de chay khang tuan thO cac yeu au ye tinh de chay 
doi vai mach PS2 hoac PS3 phai tuan thu thin nghiem tinh de chay dm S.1 hoac duct 
lam bang vat lieu loai V-2, !cal VTM-2 hoac vat lieu x6p lap HF-2. 

Cac yeu ceu nay killing ap dung cho: 

- Cac be phan c6 the tich nho han 1 750 mm3; 

- Cac be phan co khei luang vat lieu de chay nho han 4 g; 

- Vat kr, vat lieu tieu hao, phuang tien va vat lieu ghi chep; 

- Cac be phan duce yeti ceu phai co cac thuot tinh cy the de thvc hien cac critic nang 
dv kien, chang han nhu,  con Ian cao su tong hap, Ong mtyc va vat lieu quang hoc; va 

- Banh rang, cams, day dai, yang bi va cac be phan khac se dang gap nhien lieu khOng 
Bang ke cho duy tri chay, bao g6m, nhan, than gen, nap chia kh6a, num van va nrang 
thin tuang tv. 

- Ong cho he thong kh6ng khi hoac chat tang, thong china bet hoac chat king va cac 
be phan bang Ova x6p, vai dieu kien la chUng bang vat lieu loai HB75 neu do day 
Clang ke m6ng nhat cOa vat lieu < 3 mm, hoac vat lieu loai HB40 neu de day clang ke 
mong nhat cOa vat lieu 3 mm, hoac vat lieu tao loot lap HBF hoac vitat qua thin 
nghiem sal day nang do et 550 ° C theo IEC 60695-2-11. 

Khong can thiet phai co vo boc chong chay del vai cac thanh phan va vat lieu sau: 

- Be phan cach dien cua day va Ong phu hap vial 2.3.5.1; 

- Cac be' phan, ke ca cac dau n6i, ph0 hap vai cat yeu ceu dm 2.3.4.8.2.1 va lap day 
16 hang trong v6 boc cheng chay; 

- Phich cam va dau nOi tao thanh met phan dm day cap ngu6n hoac cap ket nei ph0 
hop vai 2.3.4.9, G.4.1 va G.7; 
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- DOng ca phU hqp vol G.5.4; va 

- May bien rip ph0 hqp voi G.5.3. 

Sty pht) hqp duct danh gia bang cach bang cach danh gia tai lieu k9 thuat cua vat 
lieu, bang thin nghiem, hoac ca hai cach. 

2.3.4.7. Ngin cach gien cac vat btu de chay va PIS 

2.3.4.7.1. You ciu chung 

Khi can thiet, cac yeu cau ye ngan each toi thiezu giCra PIS va vat lieu de chay, de giarn 
kha nang duy tri sir chay hoac chay Ian, c6 the rip dung bang ngan cach bang khoang 
gian each (2.3.4.7.2) hoac ngan each bang rao can chiting chay (2.3.4.7.3). 

Cac yeu cAu ki sung doi vai vg boc chOng chay hoac rao can lira bang vat lieu de 
chay n'arn trong phpm vi 13 mm tinh tU' PIS phOng dien hoac 5 mm tinh t& PIS dien to,  
dugc neu trong 2.3.4.8.4. 

2.3.4.7.2. Ngan cach bang khoing gi5n each 

V5t lieu d8 chase, ngoai trir• vat lieu ma PIS duvc grin tren do, phai duvc tach biet kh6i 
PIS ph6ng dien hoac PIS dien trg. 

Vat lieu nen cOa bang mach in, tren d6 Tat PIS phOng dien, phai dint lam bang vat 
lieu loai V-1, vat lieu loai VTM-1 hoac vat lieu xop loai HF-1. 

E E 
Diln rich 

13 mm 
(PIS) 

lEc 
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13 mm 
reg 

13 mm 
itt 

CHU THiCH: MO hlnh nay co the &roc sti (Jong cho: 

- Met PIS bao gem cac dutng hoac cac vi tri tren bang mach in; 

- Vi tri PIS then tre,  cOa cac thanh phan. Cac phep do duct thyt hien kr phan tCr fiat' 
thy ceng suet gen nhat cOa be phan lien quan. Neu trong thyt te, khong the xac dinh 
dvet be phan tiou thy ding suet, thi be mat ben ngoai se duvc sir dung de thtrc hien 
phop do. 

Khi khoang gian cach gitra PIS va vat lieu de chay nhe hen quy dinh, thi vat lieu de 
chay phai: 

- CO th8 tich nhe hen 1 750 mm3; 

- Co khei krang vat lieu de chay nhe hen 4 g; hoac 

- Tuan 

• Cac you ceu ye tinh dg chay cOa tieu chuan thanh phan IEC lien quan; hoac 

• Dirac lam bang vat lieu loai V-1, vat lieu loai VTM-1 hoac vat lieu tao bet loai HF-1, 
hoac tu5n MCI IEC 60695-11-5. 

2.3.4.7.3. Ngan cach bang rao can ch6ng chay 

Vat lieu de chay phai Sac ngan cach veil PIS ph6ng dien hoac PIS dien tra bang rao 
can thong chay nhu' duet xac dinh trong 2.3.4.8.2.1 

Bang mach in kiting dutt coi la rao can thong chay cho cac PIS phong dien nem tren 
cOng met bang. Cac bang mach in tuan thO theo 2.3.4.8 co the duvc coi la rao can 
&Ong chest thong lai PIS pheng then nam ten met bang mach in khac. 

Bang mach in co the duet coi la rao can cheng chay thong lai PIS dien trev neu dap 
Cmg cac dien kien sau: 

- Bang mach in phi': 

• Tuan th0 thin nghiern tinh de chay trong S.1 trong dieu kien host Ong; hoac 

• Dint lam bang vat lieu lopi V-1, vat lieu loai VTM-1 hoac vat lieu tao bet loai HF-1; 
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- Trong mot phpm vi the tich han che, cac thanh phan phial dap CEng cac yeu eau ye 
tinh de chay cua tieu chuen thanh phan lien quan va khOng vat lieu nao khac duvc 
xep hang thap han vat lieu loai V-1 phai &roc gun tren cung met mat dm bang mach 
in veyi PIS Bien trot; va 

- Trong met phpm vi the tich han che, bang mach in kh6ng duct c6 &thing da'n PS2 
hoac PS3 (ngoai tit cac Diking dar n cung cap cho mach dang duvc xem xet). Dieu 
nay ap dyng cho bat k9 mat nao dm bang mach in cung nhu' leep ben trong cua bang 
mach in. 

Chin ,, 	 Nip chuyin 

CHU THIGH 1: The tich e.t.a ngon lira gen nhu' kh6ng (161; do 36, hinh dang cua darn chay phy thuic yao vi tri va 
hinh dang cua rao can. Cac hinh dang khac nhau cue rao can cb the tao ra cac hinh dung dam they khac nhau ye 
din den cac yeu cau ye khu vtrc han che va ngan each khac nhau. 

CHU THIGH 2: Cac kith think twang tir ntur 2.3.4.7.2 (ngoai trip dirqc neu trong 2.3.4.8.4), khoang gian cash cua 
rao can tit PIS &rot coi la kh6ng Clang ka. 

2.3.4.7.4. Ti8u chi tuan thti 

Sty phi.' hop duvc danh gia bang each bang each danh gia tai lieu Id) thuat cua vat 
lieu, bang they nghiem, hoac ca hai each. 

2.3.4.8. VO boc thong chay va rao can ch6ng chay 

2.3.4.8.1. You cau chung 

Chive nang bao ve an toan cua v6 boc chong chay va rao can chOng chay la ngan can 
sty Ian truyen cue dam chay ra ngoai vo boc hoac rao can. 

V6 boc cluing chay co the la v6 ngoai hoac c6 the nam trong vo ngoai cua thief bi. 

V6 boc chOng chay kh6ng tan phai co chin nang clang, nixing co the cung cap cac 
chart nang khac ngoai chin clang chong chay. 

2.3.4.8.2. Bac tinh cua vat Ulu cho vó ch6ng chay va rao can ch6ng chay 

2.3.4.8.2.1. You cau d6i vol rao can ch6ng chay 

Hang rao chOng chase phai phu hcyp v61 cac yeu cau trong S.1. 

Cac yeu cau nay khOng ap dung vol dieu kien vat lieu d6 la: 

- Lam bang vat lieu kh6 chay (vi cly, kim loai, they tinh, gem, v.v.); ha 

- Duvc lam bang vat lieu loai V-1 hoac vat lieu lopi VTM-1. 

2.3.4.8.2.2. You cau d6i 	vie) boc ch6ng chay 
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Deivel cac mach ma c6ng suAt kha dyng kh6ng virol qua 4000 W (xem 6.4.1), ve boc 
chang chay phai: 

-Tuan thu cac yeu cau trong S.1; hoc 

- DLitt lam bang vat lieu kh6ng chay (vi dy, kim loai, thOy tinh, gam, v.v.); hoac 

- DIYQ'C lam bang vat lieu lopi V-1. 

f)6i vai cac mach co c6ng suAt kha dyng \mot qua 4 000 W, vo boc &Ong chay phai: 

- Tuan thO cac you cAu trong S.5; hoac 

- Dvqtc lam bang vat lieu kh6ng chay (vi dy, kim lopi, thOy tinh, g6m, v.v.); hOc 

- Dutc lam bang vat lieu lop 5VA hoac vat lieu lap 5VB. 

Vat lieu cho cac b0 phan dat trong cac vi tri tren ve boc thong chay hoac duvc thiet 
ke de lap vao cac vi tri do phai: 

- Tuan thO cac you eau ye tinh der  chay cOa tiou chuen thanh phan IEC lien quan; hoac 

- Dircyc lam bang vat lieu lopi V-1; hoac 

- Tu5n thO S.1. 

2.3.4.8.2.3. lieu chi tan Nib 

Srt phi) hop dutc danh gia bang cacti bang each danh gia tai lieu k9 thuat cOa vat 
lieu, bang thir nghiem. Lopi vat lieu de chay &Etc kiem tra de co d6 day bang veri dO 
day (Sang ke mong nhat dutc sir dyng trong thkrc te. 

2.3.4.8.3. Thu ciu ve ciu t4o dal voi v6 boc ch6ng chile va rao can ch6ng chay 

2.3.4.8.3.1. Cac c6ng me,  trim vó boc ch6ng chly va rho can ch6ng chay 

Cac cOng ma tren v6 bqc chOng chay hoac ten hang rao can chOng chay phai c6 kith 
thutc sao cho lira va cac san phem chay di qua cac cang and nay khong co kha nang 
chay Ian den vat lieu Os ben ngoai vO bqc hoac phia ben canh cOa rao can cheng chay 
cOa PIS. 

Cac GOT-1g ma ma ap dyng cac dac tinh nay lien quan den vi tri cOa PIS hoac ctia cac 
vat lieu de chay. 
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out 

s 5' 

Day 	
.s5'  

Dinh 

Bet kg hutng cua thiet bi, dac tinh huang ngonItla cOa PIS luOn [Wan theng dung. Khi 
thiet bi co hai hoac nhieu hutng trong dieu kien hoat dOng binh thtyang, cac dac tinh 
cua cOng ma se ap dyng cho ft:mg hvang. 

Viec xac dinh vi tri cua cOng ma phai &lac thy,c hien phi' hop, có tinh den tat ea cac 
twang s6,  dyng co the co (xem 2.1.1.6). 

2.3.4.8.3.2. Kich think hang rho dicing chase 

Cac canh dia rao can chOng chay phai nam ngoai the tich han the 

2.3.4.8.3.3. Cac cOng me,  mot tren va cac thuec tinh lien quan 

Bac tinh cOng ma mat teen cOa vO boc thong chay phai ap dyng cho cac cong ma tren 
be mot nam ngang hoc bat kY be mat nao c6 dO nghieng han 5 de so van phuvng 
that-1g dCmg phia tren PIS nam trong mach PS3 nhu' m6 to trong hinh. Cac dac tinh 
cua cOng ma mat tren c6a rao can thong chay phai ap dyng cho cac cOng mar mat 
tren PIS nhu,  the hien trong hinh dual. 

Cac cOng ma mat tren nam trong the tich xac dinh phai tuan th0 S.2. 
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2 nun so vcii 
hinh non 

Nguon 

Khong yeu thu thin nghi8rn dal vai cac cong ma kh6ng vuat qua: 

- 5 mm a bAt k9 kich tuft nao; hoac 

- Chieu Ong 1 mm bAt ke chieu dal. 

2.3.4.8.3.4. C6ng ma met day va cac thuec tinh lien quan 

Dac tinh cong ma mot day tha ve boc chang chay phai ap dung cho cac cong ma tr8n 
be mat nam ngang hoac bAt ky be mat nao co d6 nghieng han 5 de) so yeti thang dUng 
ben dufri PIS nam trong mach PS3 nhu,  the hien trong hinh duti day. Cac cong ma 
mat day khac cUa PIS phai dirge coi la cong met mat ben va ap dyng theo 2.3.4.8.3.5. 

Cac cong ma mot day la cac cong me,  mat dual PIS va nam trong the tich hinh try co 
dyeing kinh 30 mm va chieu cao v6 han ben dual PIS. 
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?mm so yeti 

hinh non N N . 

  

 

\ 
\ 	 7 

15 mm 	IS Tr NguOn 

  

Cac cong me, mat day ph5i tuan the S.3. 

Khong ap dung thin nghiem doi veri met trong cac diet' kien sau: 

a) Cac cong ma mat day d'eu kh6ng vu,qt qua: 

- 3 mm a bAt k9 kich thutc nao; hoac 

- Chieu rang 1 mm, bet ke chieu dal. 

b) Duti cac thanh phan va b6 phan dap img cac yeu eau crOi vai vat lieu loci V-1, hoac 
vat lieu tao bot loai HF-1 hoac duti cac thanh phan than the thin nghiem ngon lira hinh 
kim trong IEC 60695-11-5 khi ap dung dieu kien chay 30 s, cac cong ma met day 
khong dutc vt.rcyt qua: 

- 6 mm a bAt k9 kich thutc nao; hoac 

- Chieu rong 2 mm bAt ke chieu dai. 

c) Tuan the ket cau vach ngan nht, mo to trong hinh duti day. 

khong silk. 
hog 2.X 	Co the am tan ho4c duNii 

I 	 
' I 
	 F :1 r, 

COng ma phia day 

Thiet bi co dinh duct thiet Ice de dat tren be mat khong chay khOng yeu ceu phai co 
vei boc chOng chay es day. Cac thiet bi nhu' vay phai &roc ghi nhan pith hop v61 F.5, 
ngoai tit yeu to 3 la thy chon. 
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Cac yeu to cua bien phap bao ye hutng d5n phai nhu' sau: 

- Yeu to la: khOng c6 

- Yeu tO 2: "ROI RO CRAY" hoac not dung twang dutng 

- Yeu tO 3: tuy chop 

- Yeu to 4: "Chi lap dat Vein be tong hoac be mat kh6ng bat ICra khac" hoac nOi dung 
tieing throng 

2.3.4.8.3.5. COng mirYrne't ben va thuec tinh lien quan 

Dac tinh c6ng ma mat ben cOa ve boc chOng chay va rao can chOng chay phai ap 
dung cho cac c6ng ma Wen be mat ben thang d&ng (± 5 d0). Khi met phan mat b8n 
dm ye boc ch6ng chay nam trong khu vise duet chi ra bang goc 5 CO, thi cac giai han 
trong 2.3.4.8.3.4 ye kich thutc cua cac cOng me' mat day ciia ve boc chOng chay cling 
ap dung cho ding me,  mat ben. 

Kiem tra 	ph() hcyp bang each xem xet va this nghiem. Ngoai trCr cac yeti eau 
6.4.8.3.5, khOng co yea eau nao khac ap dung del y(ri cac ceng ma met ben. 

CHU THIGH: Cac giCri han anh Wang den kich thu'Oc coa cac ceng ma mat ben throe ap dung theo cac muc khac 
trong guy chuen neu phu hop. 

15 mm 15 min 
15 nm 15 mm 

Kitting 
ap ding 

PiS • 

Khong 
ap dung 	

5* 5' 

Ap dnng 
ap
Khong  

dung 

Ap chins 

 

2_3.4.33.4 

 

.rc 

2.3.4.8.3.6. Tinh than yen cua vao boc cheng chay 

Neu mot phan dm ye boc chOng chay bao gOm dm-1g me' hoac ve boc ma nguti binh 
thutng co the mfr dutc thi c6ng mat hoac ye boc phai tuan theo cac yeu eau a), b) 
hoac c): 

a) COng ma,  hoac nap phai ducyc khoa lien deng va tuan theo cac yeu eau ve khea lien 
dOng an toan trong Phy luc K. 

b) MOt canh cira hoac nap day, nhern ma ra thutng xuyen bai nguti binh thutng, 
phai tuan theo ca hai dieu kien sau: 

- Kh6ng dutc thao col khei cac be phan khac cua ye boc chOng chay bbi nguti binh 
thutng; va 

- Dvcic cung cep mot phiyang tien de gio,  dery trong dieu kien hoat dOng binh thirong. 

c) MOt canh cira hoac tam the chi danh cho vies sir dung kh6ng thutng xuyen cea 
nguti binh finking, chang han nhiy chi delap dat cac 	kien, co the thao cal neu co 
bien phap bao ye hutng d5n de thao lap dung each. 
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2.3.4.8.3.7. Tieu chi tuan thin 

Sw phY hap &rat kiem tra bang cach xem xet va danh gia div lieu ditto cung cep 1)61 
nha san xuat hoac bang cac th& nghiem. 

2.3.4.8.4. Ngan cach girth PIS vol ve boc chong chay va rao can ch6ng chi),  

VO boc chong chay hoac rao can thong chay lam bang vat lieu de chay phai: 

- Co khoang gian cach tOi thieu la 13 mm den PIS ph6ng dien; va 

- CO khoang gian cach tei thieu la 5 mm den PIS dien Ka. 

Khoang gian cach nh6 han dutc phdp vai dieu kien la mot phap cOa vo bpc chong 
chay hoac rao can &Ong chay can thiet tuan theo mot trong nh(Ing dieu sau: 

- VO boc chOng chay hoac rao can Era dap Ong th& nghiem ngpn lira hinh kim theo 
IEC 60695-11-5. Mut do nghiem trang dutc xac dinh trong S.2. Sau khi.thfr nghiem, 
v6 boc chong chay hoac vat lieu chong chay khong Sac hinh thanh bat kt 16 h6ng 
nao Ian han mire cho photo Wang &rig trong 2.3.4.8.3.3 hoac 2.3.4.8.3.4; hoac 

- V6 bpc &Ong chay dutc lam bang vat lieu loci V-0; hoac 

- Rao can chOng they dint lam bang vat lieu loai V-0 hoac vat lieu loai VTM-0. 

2.3.4.9. Tinh de chay cua chat long cach then 

Chat lOng cach nhiet: 

- Phai co nhiet do ty,  chay khOng nho han 300° C dote xac dinh theo ISO 871 hoac 
tieu chuan Wang hr (vi du ASTM E659-84); va 

- Kh6ng duvc chap chay; hoac phai co diem chap chay cao han 135 ° C dtrac xac 
dinh theo ISO 2719 bang phiyang phap,c6c kin Pensky-Martens (hoac tieu chuAn 
Wang twang, vi du ASTM D93); hoac bang phvang phap coo kin quy m6 nh6 phis 
hap vai ISO 3679 (hoac tieu chuan Wang du'ang, vi dy ASTM D3828 tea ASTM 
D3278). 

Neu dau may bien ap, dau silicon, dau khoang hoac cac loai dau Wang tv khac &sac 
sir dung lam 

bat 
long cach dien thi 	phai Wan theo cac yeu cau ye diem chap 

chay, diem bat lila hoac tinh de chase dm tieu chuan IEC hien hanh. 

Nhiet dc) cua cac bi) phan bap x0c vai chat long each dien khong dutc vutt qua nhiet 
dO chap chay cOa chAt long each dien. 

Su,  phis hap duct kiem tra bang each xem xet va Cianh gia dir lieu &vac cung cap bai 
nha san xuet hoac bang cac thin nghiem. 

2.3.5. He th6ng day then ben trong Nth ben ngoai 

2.3.5.1. You cau chung 

Trong mach PS2 hoac mach PS3, each dien hen day clan ben trong hoac ben ngoai 
phai dap &rig cac phirang phap ther nghiem dutc ma to dual day hoac phvang phap 
Wang &rang. 

floi vai ruOt dan c6 dien tich mat cat ngang tie 0,5 mm2  tra len, phial sir dyng cac 
phirang phap thin nghiem trong IEC 60332-1-2 va IEC 60332-1-3. 

DOi vai ruOt dan co tiet dien nho han 0,5 mm2, phai sir dung cac phtrang phap th& 
nghiem trong IEC 60332-2-2. 

110 



QCVN 132:2022/BTTTT 

DOivel ca he thong day ben trong va ben ngoai, phuvng phap thty nghiem dvcyc mei 
to trong IEC TS 60695-11-21 c6 the cluvc stir dyng thay cho cac phuvng phap thO,  
nghiem trong IEC 60332-1-2, IEC 60332-1-3 hoac IEC 60332-2-2. 
CHU THICH: Day clAn tuan 1116 UL 2556 VW-1 duct coi la ph') hop vai cac yeu du nay. 

Day d5n hoac cap each then duct coi la dap (mg yeu cau ney no phi) hop yeti cac yeu 
cau ve tinh nang duvc khuyen nghi cua tau chuan IEC 60332 hien hanh hoac vai cac 
yeu cau ctia IEC TS 60695-11-21. 

2.3.5.2. You cau cl6i vai dau not vOl WO th6ng day dien trong tea nha. 

Thiel bi &rot thiet ke de cung cap nguen qua he thong day d5n cho thiet bi et xa phai 
gieti hpn d6ng dien dau ra 6,  met gia tri kh6ng gay ra thiet hai cho he thong day clan, 
do qua nhiet, trong bat ky dieu kien tai ben ngoai nao. D6ng then lien tyc tei da tu,  thiet 
bi khong duvc wog qua gieti han dOng then phi) hop yeti kho day tei thieu duvc quy 
dinh trong Sang dan lap dat thiet bi. 
CHU THICK 140 thong day dien nay Rafting kh6ng dupe kiem soat ben twang d5n lap dat thiet bi, vi he truing day 
den thutong dutc lap dal floc lap vai viec lap dat thiet bi. 

Mach PS2 hoac mach PS3 cung cap nguen va duvc thiet ye a tuvng thich vai LPS 

tai mach ben ngobi (xem Phy lyc Q) phai co cOng suat dau ra cua thong &roc giel 
han a cac gia tri lam Om kha nang chay trong he thong day then cua tea nha. 

Cac mach cap ruOt d5n ghep not ben ngoai, chang han nhu,  cac mach duct m6 to 
trong Bang 13, so ID 1 va 2 co dutng kinh day to' thieu la 0,4 mm, phai co dong dien 
gieyi han de 1,3 A. 

Vi dy: Dac tinh thexi gian / dOng then cua cau chi loai gD va loai gN quy dinh trong IEC 
60269-2 tuan theo giai hen tren. Loai gD hoac lc* gN dine xep hang 1 A, se dap (mg 
giai han dong dien 1,3 A. 

phO hop &roc kiem tra bang cach xem xet va danh gia c10,  lieu dvoc cung Sp loai 
nha san xuat hoac bang cac this, nghiem theo cac yeu cau cua Phy lyc Q khi can thiet. 

2.3.5.3. Di day ben trong cac 6 civil 

He thong day dien ben trong cho 6 cam hoc thiet bi cung cap nguen dien cho thiet bi 
khac phai co dien tich mat cat ngang danh dinh dap Ong quy dinh trong Bang D.7, bao 
gem ca quy dinh cua cho thich a. 

Danh gia sv phu hp,p bang cach kiem tra. 

2.3.6. Bien phap bao ye chtSng chay cho ket not cac thiet bi 136 sung 

NguOn then cung cap cho thiet bi hoac phy kien duvc ket not phai giai han 6,  PS2 hoac 
phai tuan th0 0.1, tr€r• khi thiet bi hoac phu kien duct ket nOi cling tuan theo tieu chuan 
nay. 

You cau nay khong dp dyng cho dau ra am thanh cua 1)6 khuech dai am thanh. 

Vi dy: Thiet bi hoac phu kien duvc ket not co kha nang tuan theo tai lieu nay bao gem 
may quet, chuOt, ban phim, 6 DVD, 6 CD ROM hoac can diet' khien. 

Danh gia sy,  phu hem bang cach kiem tra hoac thin nghiem. 

3. QUY D!NH VE QUAN LY 

3.1. Cac thiet bi eau cuoi trong rnh vyt vien thOng va cong nghe thong tin thuOc pham 
vi dieu chinh tai Dieu 1.1 phai tuan th0 cac guy dinh k9 thuat trong Quy chuan nay. 
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3.2. Phuvng tien, thiet bi do: Tuan thu cac quy dinh hien hanh cua phap luat ye do 

4. TRACH NHIOVI CUA TO CHO'C, CA NHAN 

Cac to ch&c, ca nhan lien quan cal trach nhiem thyt hien cac quy dinh ye tong 1)6 hap 
quy cac thiet bj dau cu6i truyen thOng va chiu sty kiem tra cua ca quan quart 19 nha 
mitt theo cac quy dinh hien hanh. 

5. TO CHCPC THVC HIEN 

5.1. Cue Vien th6ng va cac Ses ThOng tin va Truyen thong co trach nhiem twang din, 
to chirc trign khai ceng the quan I9 chat luvng cac thiet bi (frau au& vien thong va tong 
nghe th6ng tin theo Quy chuan nay. 
5.2. Quy chuan nay duct ap dyng thay the cac quy dinh ky thuat tai dieu 2.4 dm 
QCVN 22:2010/BTTTT, Quy char k9 thuat qu6c gia ye an toan dien dOi vai cac thiet 
bj dAu cuOi vin thong. 
5.3. Chap nhan ket qua th& nghiem cua to chOt thin nghiem trong nutc va nutc ngoai 
&rot cong nhan phU hop vc51 tieu chuan ISO/IEC 17025 theo cac yeu cau k9 thuat 
twang Crng trong tieu chuan IEC 62368-1:2018 de danh gia sty phu hay dOi vai Quy 
chuan nay cho den khi co twang dan khac cua BO ThOng tin va Truyen th6ng. 
5.4. Trong tatting hap cac quy dinh neu tel  quy chuan nay c6 sty thay dOi, b6 sung 
hoac dust thay the thi thu'c hien theo quy dinh tai van ban mai. 
5.5. Trong qua trinh trien khai thtyc hien Quy chuan nay, neu co yen de phat sinh, 
vutng mac, to chin va ca nhan co lien quan phan anh bang van ban ye BO Thong tin 
va Truyen th6ng (VI) Khoa hoc va Cong nghe) de duct hutng d5n, giai quyet.i. 
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Phy luc A 
(Quy dinh) 

Kim tra tinh trang hoat deng binh thutng, kiem tra dieu kien hoat deng 
bat thutng ye kiem tra tinh trang 161 doin le 

A.1. You cau chung 

A.1.1. Kha nang ap dung thin nghiem 

Phu luc nay quy dinh cac th& nghiem va dieu kien the? nghiem khac nhau ap dung cho 
thiet bi. 

Neu re rang la khOng the ap dung met then nghiem cy the ho5c khong can thiet sau khi 
kiem tra cac die lieu san co, thi thin nghiem se kh6ng duvc thuic hien. Cac th& nghiem 
trong tai lieu nay chi duvc tien hanh neu co lien quan den an than. 

De xac dinh co ap dung the' nghiem hay khong, mach dien va ket eau phai duvc ng.hien 
an can than de tinh den hau qua ciia cac 16i co the )(ay ra. I-15u qua cCia 16i co the can 
hoac khong can sO' dung bien phap bao ve de giam kha n5ng bi thtrung hoac chay n6. 

A.1.2. Loai tiler nghiem 

Tr& khi c6 quy dinh khac, cac thin nghiem duet chi dinh la th& nghiem dien hinh. 

A.1.3. Mau the',  nghitm 

Tit khi c6 quy dinh khac, maTh &roc th& nghiem phai dal dien cho thiet bi th&c to hoac 
phai la thiet bi thkrc te. 

De thay the cho viec tien hanh cac thir nghiem tren thiet bi hoan chinh, cac th& nghiem 
co the duvc tien hanh Hong re tren cac mach, linh kien hoac cau tree ben ngoai thiet bi, 
mien la viec kiem tra thiet bi va be tri mach dam bao rang tiler nghiem CIO se chi ra fang 
thiet bi dune lap rap se phi) hgp cac yeu cau coa tai lieu nay. Neu bat kY th& nghiem 
nao nhu,  vay cho thay kha_riang khOng phi) hap trong thiet bi hoan chinh thi the),  nghiem 
phai dune lap lai trong thiet bi. 

Neu met th& nghiem ce the den den pha hily, met mau co the du,gc s& dung de dai dien 
cho diet' kien dune danh gia. 

A.1.4. Tuan the bang each kiem tra dip lieu lien quan 

Trong tai lieu nay, khi kiem‘  tra su. Wan 	cCia cac vat lieu, thanh phan hoac cau hoc 
bang cach xem xet hoac bang cach thCr cac dac tinh, thi s& phi) hgp co the duvc xac 
nhan bang cach xem xet bAt ky der lieu lien quan nao hoac cac ket qua th& nghiem 
trutc do co sari thay vi th&c hien cac th& nghiem dien hinh da chi dinh. 

A.1.5. Dieu kien do nhiet do 
Viec thiet lap phep do they nghiem phai tai tao cac dieu kien rap dat thiet bj kh5c nghiet 
nhat. Trong trutng hgp nhiet de tai da (Tmax) duvc quy dinh de tuan thO cac thee nghiem, 
thi no du'a trail gia dinh rang nhiet de khong khi xung quanh phOng se la 25 °C khi thiet 
bi dang hoat &mg. Tuy nhien, nha san xu5t co the chi dinh nhiet do xung quanh toi da 
khac. 

Tar khi co quy dinh khac, khong can thiet phai duy tri nhiet de mai trutng (Tamp) & met 
gia trj cy the trong qua trinh th& nghiem, nhung nhiet de do phial dune theo dei va ghi 
lai. 

Lien quan den cac thin nghiem duce tiep tuc cho den khi dat duiqc nhiet da a trang thai 
On dinh, trang trial On dinh &roc coi la ton tai neu de tang nhiet khong vuvt qua 3 K 
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trong 30 philt. Neu nhiOt dO do &rot nhO han it nhat 10% so vai giai han nhiet dO quy 
dinh, thi trang thai on dinh duct coi la kin tai neu 60 tang nhiet kh6ng \wit qua 1 K 
trong 5 phut. 

Tr& khi có mot phuang phap cy the dirge quy dinh, nhiet dO cua cuOn day phai duct 
xac dinh bang phuang phap cap nhiet then hoac bang bat kY phuang phap nao khac 
vai nhiet dO trung birth cOa day quan nhu,  phuang phap dien ft& 

A.2. Dieu ki8n hoat Ong binh thu'&ng 

A.2.1. Y8u ciu chung 

Ngoai tit tn.rang hap cac dieu kiOn thin nghiem cy the &Etc neu a nai khac va r6 rang 
la ca anh hutng clang ke den kat qua thin nghiem, cac thin nghiem phai dutc tien hanh 
trong cac dieu kien van hanh binh thvang bet lqi nhat co tinh den cac yeu to sau: 

- Dien ap cung cap 

- Ten so cung cap 

- Dieu kin moi trutng (vi du, nhiet dO moi twang tOi da danh dinh cua nha san xuat); 

- Vi tri vat 19 cila thiet bi va vi tri cua cac b0 phan co the di chuyen dutc, theo quy 
djnh cOa nha san xuat; 

- Che dO van hanh, bao g6m ca tai ben ngoai do thiet bi &rot ket not vai nhau; va 

- Dieu chinh dieu khien. 

Doi vai b0 khuach dal am thanh va thiet bi co bei khuech dal am thanh, bp dung cac dieu 
kien thin nghiem b6 sung, xem Phy !pc D. 

A.2.2. Tin s8 cung cap 

Khi xac dinh tan so ngu6n cung cap bat Iqi nhat cho thin nghiem, phai tinh den cac tan 
sO khac nhau trong dai tan danh dinh (vi du: 50 Hz va 60 Hz) nhung khong can thiet xet 
den dung sai tren tan sO danh dinh (vi dy: 50 Hz t 0,5 Hz). 

A.2.3. Di8n ap cung cap 

Khi xac dinh dien ap cung cap bat lqi nhat cho th& nghiem, cat yeu to sau day phai 
du'q'c tinh den: 

- Cac gia tri then ap danh dinh; 

- Diem cu'c tri ctia dai then ap danh dinh; va 

- Dung sai dien ap danh dinh do nha san xuat tong 

Tru khi nha san xuat cung 136 dung sai rOng han, dung sai tOi thieu phai duct ray la 
+10% va —10% di vai ngu6n AC va +20% va —15% doi vai nguan DC. Thiet bi dutc 
nha san xuat dir dinh han the ket nOi vai he thong cung cap then co dieu kien (vi dy, 
mot UPS) co the &vac cung cap dung sai hap han neu thiet bi do cung dutc cung cap 
vai cac huang dan chi no han the d0. 

A.2.4. Dien ap hoat Ong binh thweing 

Cac then ap sau day phial &vac xem xet: 

— Dien ap lam viec binh thutng duct tao ra trong thiet bi, bao gem Bien ap dinh lap 
la' nhu,  then ap lien ket yai nguan cung cap the dO chuyen mach; va 

— Dien ap lam viec binh thvang dt.roc tao ra ben ngoai thiet bi, bao gom ca tin hieu d6 
chu6ng nhan dutc to,  mach ben ngoai nhu,  dvqc chi ra trong Bang 13, sO ID 1 va 2. 
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Dian ap qua do nguen luai duvc tao ra ben ngoai va then ap qua do mach ngoai khong 
duvc xem xet: 

— Khi xac dinh dien ap lam viac, vi qua di) nay da drat tinh den trong quy trinh xac 
dinh khe her t6i thieu (xem 5.4.2); va 

— Khi ph& loaf mach trong thiet bi la ES1, ES2 ye ES3 (xem 5.2). 

A.2.5. Kiem tra diu vao 

De xac dinh d6ng dien dau vao hoac cOng suit (Tau vao, cac yeu to sau day se drat 
xem :Kat: 

— Tai do cac tinh nang thy chop, do nha san xuat cung cap ho0c cung cap de dua vao 
hoac cOng vol EUT; 

Tai do cac khOi thiet bi khac do nha san xuat dy,  dinh de liy dien tit EUT; 

- Tai co the duvc Wet not yeti bat k9 6 cam tieu chuin nao ten thiet bi 

nguti binh thuteng co the tip can duvc vii gia In do nha san xuat quy dinh; 

— 06ivai thiet bi co bo khuech dal am thanh, xem C.1; 

— DOi vol thiet bi co chirc nang chinh la hien thi hinh anh chuyen dOng, cac cal dat 
sau se drat ap dung: 

• "Tin hieu ba vach doc" phai duvc sir dyng nhty dinh nghia trong 3.2.1.3 dm IEC 
60107-1: 1997; va 

▪ Cac dieu khien hinh anh co the truy cap cua nguti dung phai dude dieu chinh de 
dat duct mire tieu thy than nang tei da; va 

• Cal dat am thanh phai duvc dinh nghia trong C.1 cua tai lieu nay. 

Tai tong nhan tao co the duvc sir dung de m6 phong cac tai trong dO trong qua trinh 
they nghiem. 

Trong mOi tutting hqp, cac chi s6 duvc doc khi dong dien dau vao hoac cong suit dau 
vao da On dinh. Neu d6ng dien hoac cong suit thay del trong chu k9 hoat dOng binh 
thutng, thi clang dien,  hoac cong suit & trang thai On dinh duvc col la chi thi trung binh 
cua gia tri, duvc do bang ampe ke RMS hoac may do cong suit, trong khoang thai gian 
dai dien. 

D6ng dien dau vao hoac cOng suit dau vao do duvc trong dieu kien lam viec binh 
thuerng, nhung & dien ap danh dinh hoac a moi diu cua mOi dai dien ap danh dinh, 
kh6ng duvc vuvt qua d6ng dien danh dinh hoac cong suit danh dinh qua 10%. 

Kiem tra sir phi] hop bang cach do dOng dien dau vao hoac ding suit dau vao cua thiet 
bi trong cac dieu kien sau: 

— Khi thiet bi co nhieu hart mOt then ap danh dinh, thi &mg dien dau vao hoac cOng 
suit dau vao duvc do a mOi dien ap danh dinh; ye 

— Khi thiet bi co mOt hoac nhieu dai dien Op danh dinh, thing than dau vao hoac citing 
suit dau vao dt.rqc do & m61 dau cua rn61 dai dien ap danh dinh: 

• Khi mOt gia tri duy nhit cua clang dien danh dinh hoac ding suit danh dinh duqc 
danh dau, no (lute so sanh vol gia tri cao han cua d6ng dien dau van hoac cong suit 
dau vac duvc do trong dai dien ap danh dinh lien quan; va 

• Khi hai gia tri cua dong dien danh dinh hoac cong suit danh dinh dime danh dau, 
ngan cach bang dau gach neSi. thong ducrc so sanh v&i hai gia tri do duce trong dai 
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dien ap danh djnh lien quan. 

A.2.6. Dieu kitn do nhitt d6 hat Ong 

A.2.6.1. YOu au chung 

Nhiet de do &rot tren thiet bi phai phO hap vai A.2.6.2 hoac A.2.6.3, neu co the, tat ca 
cac nhiet do tinh bang de C (° C); trong do: 

T la nhiet dO cua bo phan da cho duvc do trong cac diet' kien they nghiem quy dinh; 

Tmax la nhiet de tei da duvc chi djnh de phis hap vai thin nghiem; 

Iamb la nhiet des mei twang trong qua trinh thir nghiem; 

Tma  la nhiet dO rnoi truang toi da do nha san xuet quy dinh, hoac 25 ° C, chen gia tri nao 
Ion han. 

A.2.6.2. Lam nong/lam mat phy thuOc vao nhitt do hat Ong 

Doi vai thiet bi ma hien luting sinh nhiet hoac giam nhiet duvc thiet Ice phy thuOc vao 
nhiet dO (vi dy: thiet bi gan quat co toc de cao han a nhiet do cao han), phop do nhiet 
de duet thvc hien b nhiet de m6i trutng xung quanh it thuan lai nhat trong pham vi dai 
hoat deng c6ng b6 bai nha san xuat. Trong truing hcyp nay, T khOng &yet vutt qua 
Tmax. 

CHU THICH 1: oe tim gib tri cao nhSt cua T cho mai thanh phen, co thg hiru ich khi lien hanh mOt s6 'hi, nghiem 
cac gia trj khac nhau cua Toot. 

CHO THICH 2: GO tri it thuan Iryi nhat caa Tana CO the khac nhau dei vtxi etc thanh phim khac nhau. 

Ngoai ra, phdp do nhiet dO c6 the duvc th&c hien trong cac dieu kffin m6i triyang xung 
quanh vai thiet bj lam neng / lam mat a m&c cai dat kern hieu qua nhat hoac vai thiet bi 
bj v6 hieu h6a. 

A.2.6.3. Lim n6ng / lam mat dOc lOp voi nhitt 80 hat tong 

Doi vai thiet bi ma hien tuvng sinh nhiet hoac giarn nhiet khOng ducyc thiet ke de phy 
thuOc vao nhiet de mei twang, co the sir dyng phvang phap trong A.2.6.2. Ngobi ra, 
the,  nghiem duvc thyt hien at bat k9 gia tri nao cua Tamb trong pham vi hoat dOng quy 
dinh cua nha san xuat. Trong trvang hop nay, T se khong wog qua Jam + Tama - Tma). 

Trong qua trinh thin nghiem, Tamb khOng civet vutt qua Tma trey khi duvc tat ca cac ben 
lien quan deng 9. 

A.3. DiOu kitn hat &Ong bit thutng duvc m6 phong 

A.3.1. You ciu chung 

Khi ap dyng cac dieu kien van hanh bat thutmg duet m6 phong, cac bo phan, nguen 
cung cep va phtyang tien phai duct dat san neu chOng c6 khe nang anh hutng den kat 
qua cua they nghiem. 

Len It.rgt t&ng dieu kien van hanh bat thvang phai &rot ap dung. 

Cac 161 la hau qua trvc tiep cua tinh trang hoat Ong bat thutng &vac coi la met tinh 
trang 161 dan le. 

Thiet bi, cach iep dat, hutng dan va thOng se k9 thuat phai &roc kiem tra de zee djnh 
nhirng dieu kien van hanh bat thutng co the xay ra met cach hop 19. 

6' mot teal thieu, cac vi du sau ve dieu kien van hanh bat thvang phai dutt xem xet, 
neu co the ap dyng, ngoai cac vi dy duvc de cap trong A.3.2 den B.3.7: 

— D6i vai thiet bi 	giey: ket giey; 
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— D6i vai thief bi ca be) dieu khien ma ngiyai binh thirang co the tier) can: dieu chinh 
cac b0 dieu khien, ca Nang le va chung, cho cac dieu kien van hanh trong trutng hap 
xau nhat; 

— DOi vai b0 khuech dai.am thanh co be 	khien ma nguti binh thutng co the tip 
can: dieu chinh cac be dieu khien, ca hang le va chung, cho cac dieu kien hoat dOng 
trong trutng hop >tau nhat, ma khOng ap clung cac dieu kien quy dinh trong Phy lyc D; 

— D61 vai thiet bi co cac IDO phan chuyen Ong ma nguti binh thutng c6 the tip can 
&Km: ket cac be phan chuyen dOng; 

— DOiveri thiet bi co vat lieu in: vat lieu in khong chinh xac, vat lieu in kich thutc khong 
chinh xac va s6 loang vat lieu in kh6ng chinh xac; 

— Dei vai thiet bi co chat lOng b6 sung hoac hOp Iwo chat long, hoac vat lieu co the 
b6 sung: chat king hoac vat liOu tran vao thiet bi; va 

— DOi vol thiet bi sir diving chat 'Ong cach dien duvc mo to trong 2.3.4.12.1: mat mat 
cua chat long. 

Trutc khi diva vao bat kY dieu kien van hanh bat thutng nao & ten, thiet bi phai hoot 
deng trong dieu kien van hanh binh thutng. 

A.3.2. Che cac 16 thong gio 

Mat from cac mat ben va mat sau c6a thiet bi, neu cac be met dO co 16 thong gib, phai 
duvc phO Ian Ityqt bang mot mieng the (giay day, cirng hoac bia arng meing) vai mat 
do tti thieu la 200 g / m2, 00 kich thutc khong it han m6i be mat duct thin nghiern, bao 
pha Mt ca cac khe her. 

Cac 16 ho' tren cac be mat khac nhau trail dau thiet bi (neu co) duvc che dOng thai bang 
cac mieng the hang Wet. 

Cac I6 her tren dinh thiet bi, tren be mat nghieng met gOc Ion han 30 ° va nho han 60 ° 
so vai phizang nam ngang, tit d6 vat can c6 the treat tcr do, duvc loai 

O' mat sau va cac canh cOa thiet bi, the duvc gas vao mep tren va duvc phep treo tut 
do. 

Ngoai trey cac quy dinh duti day, kh6ng co you cat] nao dOi yeti viec chan cac 16 hey er 
day thiet bi. 

Ngoai ra, thiet bi co 16 th6ng gio 00 kha nang ducyc sir dung tren gia dO,  mem (ntar 
giutng, chan, v.v.), phai than thil met trong nhOng dieu sau: 

— Cac 16 her & day, mat ben va mat sau cua thiet bi phai duvc che d6ng thai. Cac be 
mat ben ngoai khOng drat VU'Qi qua gieti han TS2 trong Bang 38. 

— MOt bien phap bao ye WON dan phai duct cung cap theo, ngoai trey yeu to 3 la 
thy chon. 

Cac yeu to c6a bien phap bao ye hutng dan phai nhu,  sau: 

phan WE la: kh6ng co san 

Phan t6,  2: KhOng che cac 16 thong giO hoac cum ter twang &rang 

Phan tCr 3: KhOng bat buOc 

— Phan tit 4: Thief bi nay khOng nham myc Bich sir Ong ten cac gia d& mem (nhu,  
khan trai giutng, chan...) hoac ter ngCr twang &yang. 

A.3.3. Thai nghiern phan CIFC ngu6n Hien met chieu 
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Neu ket nth vai nguen then met chieu khong phan cvc va ngvai binh thutng c6 the tiep 
can ket n6i, thi anh hvang c6 the ca cua cvc tinh phai duvc tinh den khi this nghiem 
thiet bi duvc thiet ke cho dien met chieu. 

A.3.4. Cai dat b6 chgn dien ap 

Thiet bi dvqc cung cep then tir nguon dien va &rot cung cap vai thiet bi dat dien ap do 
nguti binh thutng hoac nguti duct twang dan dat, disc this nghiem vai thiet bi dat 
dien ap nguOn tai vi tri bet 161 nhet. 

A.3.5. Tai toi da tai cac dAu n6i diu ra 

Cac dk nal deu ra cua thiet bi cap nguen cho thiet khac, ngoei fru,  6 cam va 6 cam 
cua thiet bi duvc ket noi trvc tiep vai nguen dien, dirge ket nei vai tit khan° tai bat lai 
nhat, ke ca ngan mach. 

A.3.6. Dieu kien hoat (gong bit thutng cua bo khuach dai am thanh 

Dieu kien hoat thing bat thutng doh vai be khuech dai am thanh duvc quy dinh trong 
C.3. 

A.3.7. Tieu chi tuan thu trong va sau cac dieu Men van hanh bit thutng 

Trong dieu kien hoat Ong bat thutng khOng den den met tinh trang 16i, tat ca cac bien 
phap bao ye se van c6 hieu Ivc. Sau khi kh6i phgc cac dieu kien hoat dOng binh thviang, 
tat ca cac bien pilaf) bao ye phai tuan theo cac yeu cau hien hanh. 

Neu met dieu kien hoat Ong bat thvang den den 161 do hau qua, cac tieu chi Wan the 
cua A.4.8 duvc ap dung. 

A.4. Dieu kien I6i clan du'o'c m6 phong 

A.4.1. Yeu tau chung 

Khi ap dung cac dieu kien sir co dun rne phong, cac be phan, nguen cung cap va 
phvang tien phai dvac lap dat neu cheng ce kha nang anh hutng den ket qua dm this 
nghiem. 

Viec dt.ra ra bet ky dieu kien sv c6 don le nao se dvgc k dung Ian Vat tai mot theti 
diem. Cac 161, la hau qua tnic tiep cOa tinh trang 16i Han le, duvc coi IA met phan cua 
tinh trang 16i dan le de. 

KM eau thiet bi, sa d6 mach, tilling so k9 thuot cua thanh phan, bao gem ca cach dien 
chat nang duvc kiem tra de :the dinh cac dieu kien sty co dan le CO the xay ra met cach 
hqp 19 va: 

- CO the be qua met bien phap bao ve; hoac la 

- Gay ra hoat deng dm mot bien phap ty' ye b6 sung; ho5c la 

- Neu khong se anh hvong den sty an toan cua thiet bi. 

Cac dieu kien sv co dan le sau day se duvc xem xet: 

— Dieu kien host Ong khong binh thutng den den met tinh trang 16i dun le (vi du, 
mot nguti binh thutng lam qua tai cac dau nal dau ra ben ngoai, hoac mot nguti binh 
thutng dat Thiet bi dong cat be chgn chuyen mach kh6ng chinh xac); 

— LOI bao ye ca ban hoac I8i bao ve b6 sung; 

— Ngoai trir be han the dong then mach tich hgp Wan theo D.9, his hong link kien 
duvc mo phOng bang cach lam nal mach hai day dan bat k9 va hot mach bat k9 day 
dgn nao cOa link kien tai met thel diem; va 
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- Khi A.4.4 yeu ceu, 16i cua each dien chirc nang. 

A.4.2. Thiet bi !dim soat nhiet do 

Ngoai ft& core bien phap bao ve kiem scat nhiet dO, theo D.3.1 den D.3.4, bet ky thiet bi 
hoac be phan dery le nao dm mach kiem scat nhiet de trong qua trinh do nhiet dO se 
bi her mach hoac ngan mach, thy theo dieu kien nao bet lqi horn. 

Nhiet do phai du'p'e do theo A.1.5. 

A.4.3. Thu' nghiem Ong co,  

A.4.3.1. Thin nghiem deng ca bi chart 

Deng cc' bi than hoac r6to bi kh6a trong san phem cui5i ding neu ro rang rang hanh 
deng do se dan den viec tang nhiet do mei trutng ben trong cua thiet bi (vi du, kh6a 
canh quat cua Ong cc' quat de ngan clang kh6ng khi). 

A.4.3.2. Trot' chi tuan thu 

Su' phO hqp duvc kiem tra !Deng cach xem xet va danh gia der lieu duct cung cep bed 
nha san xuat hoac bang core they nghiem theo 0.5.4. 

A.4.4. Cach dien chin Wang 

A.4.4.1. Khe hdo 	cach dien chic nang 

Triz khi khe her cho vat lieu each nhiet cher° nang tuan the': 

- Khe he/ d6i v61 Cach dien chinh nhu' quy dinh trong 2.2.4.2; hoac la 

- _Del vol mach ES1 va PS1 duvc sir dyng trong men truing nhiem ben milt de 1 va 
nhiem ben mire dO 2, khe hO,  del veri Cach then chinh dei voii bang mach in nhu' quy 
dinh trong IEC 60664-1: 2007, Bang D.4; hoac la 

- Ther nghiem cuting d6 dien cua 2.2.4.9.1 dei vai Cacti dien chinh, 

- Khoang hoc del vol each dien chCrc nang phai duvc ngan mach. 

A.4.4.2. Chieu dai dutng re del veal cacti dien chin nang 

Trir khi chieu dai duting ro den vai each dien chile nang tuan the,: 

- Chieu dai dutng r6 del vfri Cach dien chinh ntur quy dinh trong 2.2.4.3; hoac le 

- D6i vai mach ES1 va PS1 duvc sir dyng trong mei twang nhiem ben Melt do 1 va 
nhiem ben mire do 2, khe her Mi vbi Cach dien chinh dOi veri bang day in nhu' quy dinh 
trong IEC 60664-1: 2007, Bang D.4; hoac la 

- Thir nghiem cuing d6 then dm 2.2.4.9.1 d6i vevi Cach dien chinh, 

Chieu dai clueing ro d6i veri each dien chirc nang phai dint ngan mach. 

A.4.4.3. Cach dien chin nang tren bang mach in trang phu 

Trip khi lap each nhiet them nang titan the': 

- Khoang gran cacti tech biet cua Bang D.13; hoac la 

- Trier nghiem cutrig do then cua 2.2.4.9.1 di vbj Cach dien chinh, 

Cach dien chirc nang tren bang mach in trang phi) phai disqc ngan mach. 

A.4.5. Ngan mach va nget dial" cut trong ;twig va chit ban citin 

Cac din cipc trong Ong dien tit va day an cua thiet bi ban can phi' duvc doer) mach, 
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hoac nget mach. Met day den tai met thai diem bi nght hoac hai day den bet k9 Ian luvt 
duvc nOi vai nhau. 

A.4.6. Ngan mach ho4c ngat kat t nai caa cac thanh phin thy dOng 

Dien trey, to dien, cuen day, loa ph6ng thanh, VDR va cac thanh phan thy deng khac 
phai duvc ngan mach hoac ngat ket nOi, thy theo dieu kien nao bet lei han. 

Cac dieu kien lOidan le nay khong ap dung cho: 

- Cac dien trey nhiat PTC phu hap vai IEC 60730-1: 2010 2013, Dieu 15, 17, J.15 va 
J.17; 

- PTC cung cap hanh deng IEC 60730-1 Loai 2.AL; 

- Dian tree phu hqp vai cac this? nghiem Gila 2.2.5.6; 

- Ty than ph0 hqp vai IEC 60384-14 va divot danh gia theo 5.5.2 cOa tieu chuan nay; 

- Cac be phan cach ly (vi dy, be ghep quang va may bien bp) tuan this cac yeu eau 
ye be phan lien quan trong Phu luc D doi vai cach dien tang eyeing; va 

- Cac be phan cach ly (vi dy, be ghep quang va may bran ap) tuan thu cac yeu caw 
ye be phan lien quan trong Phu luc D doi vai each dien tang cueing 

A.4.7 Hoat Ong lien tuc caa cac be phan 

Deng ca, cuen day ra le hoac nhang thO' timing lir, duvc thiet ke de van hanh trong 
thai gian ngan hoac hoat clang gian doan, duvc van hanh lien tuc neu dieu nay co the 
xay ra trong qua trinh yen hanh thiet bi. 

Doi vai thiet bi dirqc danh gia la boat clang trong thai gian ngan hoac hoat tying gian 
doan, thir nghiem dirge lap lai cho den khi dat &rot cac dieu kien trang thai On dinh, 
bat ke thai gian van hanh. IDOi yeti thus nghiem nay, be dieu nhiat, be gibe han nhiat dO 
va be cat nhiat kheing bi doan mach. 

Trong cac mach khong duvc nai tru'c tiep vai nguOn dien va trong cac mach duqc cung 
cap 1)61 he thong phan phai nguOn clan met chieu, cac be phan ca dien thutng duvc 
cap then khong lien tuc, ngoai tr.& clang ca, 16i phai duvc mO phong trong mach truyen 
dong de gay ra viac Hong dien lien tuc cho be phan 

Thai gian cOa thir nghiem se nhty sau: 

- Doi vai thiet bi hoac linh kien ma ngoai binh thverng kh6ng they r6 IOi boat dOng, mien 
la can thiet de thiet lap cac dieu kien On dinh hoac den khi nget mach do cac hau qua 
khac cua tinh trang I6i m6 ph6ng, thy theo dieu kien nao ngan ban; va 

- 06i vai thiet bi va linh kien khac: 5 philt hoac den luc ngat mach do h6ng hoc do linh 
kien (vi du: chat' dien) hoac do cac hau qua khac 	tinh trang 16i m6 phong, thy theo 
thai gian nao ngan han. 

A.4.8. Tieu chi tuan thu trong va sau cac diet' kien sir có clan le 

Trong va sau dieu kien sty co dan le, be phan co the tiep can duvc kh6ng duvc viral 
qua lap n5ng luvng lien quan rant quy dinh trong 2.2.3, 8.3, 9.4, 10.3, 10.4.1, 10.5.1 va 
10.6.5 doi vbi nguti co lien quan toy thuOc vac) m6i nguy lien quan. Trong va sau cac 
dieu kien sty ca dan le, bet k9 ngan lira nao ben trong thiet bi se tat trong \tong 10 s va 
kh6ng co be phan xung quanh nao duvc beic chay. Bat Icy phan nao hien thi ngon lira 
se duvc coi la PIS. 

Sau dieu kien sv co dan le co the anh hutng den each dien cluvc sir dung nhu,  met 
bien phap boo va, cach then phai chiu duvc they nghiem do ben dien cOa 2.2.4.9.1 del 
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v&i cach dien lien quan. 

Trong va sau dieu kien sty có dun le, viec her ruCit an tren bang mach in se khong duvc 
sir dyng nhu mOt bien phap bao ye, ngoai Ulf cac trutng hop sau, trong twang hap 
86, tinh trang loi se duvc lap lai 3 lan: 

— Cac day den cila bang mach in bang vat lieu loai V-1 hoac vat lieu loci VTM-1 cO 
the hb trong dieu kien qua tel vbi dieu kien mach her khong phai la PIS phong dien he 
quang. Cac day d6n ten vat lieu bang mach in khOng c6 loai vat lieu de chay hoac duvc 
phan lop' that) han vat lieu cap V-1 se khong duvc ha. 

— Trong mot dieu kien 161 dun le, viec bong tr6c cac runt an tren bang mach in se 
khong dan den viec khOng thcrc hien duvc bat ky bien phap bao ve bo sung hoac bao 
ye tang twang nao. 

121 



QCVN 132:2022/BTTTT 

Phu lyc B 

(Quy dinh) 
May phat thip nghitm 

B.1. May phat xung they nghiem 
Cac mach nay tao ra cac xung thin nghiem nhu' &roc tham chieu trong Bang 6.1. 
Trong bang nay: 
- Xung mach 1 CTOC bung cho dien ap gay ra trong day dien thoai va cap &Ong tryc 
trong dutng cap ngoai treri do set danh vao tam chan not det cua chOng; 
- Xung mach 2 dac trung cho sty gia tang dien the dat do set danh vac dyeing day dien 
hoac sv co dutng day en; va 
- Xung mach 3 dac tru'ng cho dien ap cam (mg vao he thong day ang ten do set danh 
xuOng (Yet trong khoang gian cach gen. 
01-10 THICH: Trong qua trinh thir nghiem, can can than vat den tich cao trong to an CI. 

Mach trong Hinh B.1, st's dyng cac gia tri thanh phan trong mach 1 Ira 2 cita Bang B.1, 
&roc sir dyng de tao xung, ty dien Ci &rot sac ban deo den hieu dien the Lie. 
Mach 1 dm Bang 6.1 tao ra xung 10/700 ps de m6 pheing qua de trong cat mach ben 
ngoai nhu' &roc chi ra trong Bang 13, cac se) ID 1, 2, 3, 4 va 5. 
Mach 2 cOa Bang 6.1 tao xung 1,2/50 ps de mO phOng qua dO trong he thong phan 
phei dien. 
Cac hinh Jiang song xung trong dieu kien mach ha va co the khac nhau trong dieu kien 
tai. 
Trong qua trinh thin nghiem, dien ap dinh cua xung dat vao khOng duct nhO han then 
ap thir nghiem xung dinh (vi du, xem Bang 14) va dang xung ve ca ban phai giCS 
nguyen nhu' trong dieu kien mach hO'. Cac thanh phan not song song vai khe ha c6 
the bi ngat trong qua trinh this nghiem nay. 

Hinh B.1 - Mach tao xung 1,2150 ps va 101700 ps 

IC, 	 U ;  

I  

6.2.134 tao giao dien kiem tra ang ten 
Mach trong Hinh B.2 sir dyng cac gia trj thanh phan cua mach 3 trong Bang Si,. duct 
stx dyng de tao xung, ty dien C1 &rot sac ban au den hieu dien the Uc. 
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Hinh B.2 - Mach tao giao dien kiem tra ang ten 

R s  
	• 

	• 
:EC 

Xung 
this 

nghitm 

Hinh Rs C1 	I C2 Ri R2 R3 

Mach 1 10/700 
ps 

C.1 - 20 pF 0,2 pF 50 0 15 0 25 0 

Mach 2 , 1,2/50 ps 	C.1 - 	1 1 pF 30 nF 76 0 13 0 25 0 

Mach 3 	- 	I C.1 15 tvin 1 nF 1k0 - - 
Cac Met bi may phat khac nhau ce the duct sir dung de dt.ra ra k t qua Urging &rang 
Lu'u Y Mach 1 ye mach 2 dkra tren ITU-T K.44. 
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Phu lire C 
(Quy dinh) 

Di6. 0 kitn thin nghi6m d6i vOl thi6t bi co chin bA khukh dai am thanh 

C.1. Phan loai nguen nang 	din cho tin hiAu am thanh 
Khi phan lopi tin hieu am thanh nhu' met nguen nang luvng dien (xem Bang C.1), thiet 
bi phai dirge van hanh de cung cap cong suat dau ra kh6ng bi cat Ian nhat vao tai 
danh dinh cua nO. Tai dugs loai be va loai nguan nang luvng then dirge xac dinh tin 
ket qua la then ap dau ra her mach. 
Thanh phan dieu khien am dieu phai dugs dat 6' dai trung. 
C.2. BA khu6ch dai am thanh di6u kiAn host dAng binh thweyng 
Thief bi co be khuech dai am thanh phai dirge van hanh bang tin hieu am thanh song 
sin & tan se 1 000 Hz. Trong twang her) be khuech dai kh6ng heat Ong & tan so 
1 000 Hz, tan so dap Crng dinh phai dirge sir dyng. 
Thiel bi phai dvec van hanh theo each de cung cap 118 cong suat dau ra khong cat 
den tai voi if& khang danh dinh. Ngobi ra, met tin hieu nhieu mau giai han bang tan 
co the dupe sir dyng cho heat dOng sau khi cong suat dau ra kh6ng bi cat dirge thiet 
lap bang each sir dung song hinh sin. Nhieu bang thong dm tin hieu thin nghiem tap 
am mau phai dirge giO1 han b61 be Ice. 

Neu khong the thiet lap dirge phan cat co the nhin thay, thi cong suat dat duce toi da 
phai dugs xem xet la cong suat day ra khOng bi cat. 
Ngoai ra, tat ea cac theu kien sau day se dirge coi la host dOng binh thutng cac dieu 
kien: 
- Tr& khang tai danh dinh trong dieu kien bat lei nhat hoac lea, khi dirge cung cap, 
dircrc ket not vai dau ra be khuech (50. 
- Tat ca cac kenh bo khuech dai dirge van hanh dOng th&i. 
- Nhac cu va thiet bi twang tkr c6 be tao am se khOng dirge van hanh v&i tin hieu 1 000 
Hz, nhung thay vao do dirge van hanh vai bat Ic9 sty ket hqp nao cua hai ban dap am 
tram, neu co, va MU'eYi phim the' cong. Tat ea cac cht'ye nang c6 the lam tang cong suat 
dau ra cua nguen phai dirge kith heat va thiet bi phai dirge dieu chinh de cung cap 
1/8 ding suat dau ra tei da co the dat &rec. 
- Trutng hgp shies nang khuech dai dkr dinh phi thuee vao 30 Tech pha giCra hai kenh, 
phai cO sty lech pha 90 ° giCra cac tin hieu dirge ap dyng cho hai kenh. 
- DOi vai thiet bi c6 bo khuech dai da kenh, trong 36 met se kenh khOng the heat Ong 
dos lap, cac kenh d6 phai duet lam vies bang each sir dog tai danh dinh vevi tea 
khang & mire cong suat dau ra twang Ung veil 1/8 aka cong suat dau ra khOng bi cat 
cua (cac) kenh be khuech dai dieu chinh. 
- Trong trutng hqp khOng the hopt Ong lien tyc, be khuech dpi phai duet van hanh 
& mire cong swat (tau ra tOi da cho phial) host deng lien tyc. 
Cac phep do nhiet de phai disc thkrc hien yeti thiet bi dirge b6 tri trong m6i trutng vOl 
hiy&ng dan sir dyng do nha san xuat cung cap. hoc trong trutng hqp khOng CO hutng 
din, thiet bi phai dugs b6 tri each 5 cm so vol map truce mat m& c6a hep thin nghiem 
bang go, each 1 cm doc theo cac canh ben va tren cung va chieu sau 5 cm phia sau 
thiet bi. 
C.3. BA khu6ch dai "Am thanh diAu kign host dAng bAt thutng 
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Cac dieu kien lam viec bat thuteng phai duvc mo phong bang cach dieu chtnh cac b6 
dieu khien de cong suAt dau ra bat Igi nhat tir 0 den cong su6t dAu ra det dtygc Ian 
nhat khi ket ruSi vai tai co tro khang danh dinh bat Igi nhat. Ngan meth cua cac thiet bi 
cihu cuoi cfau ra cOng du•gc coi la mot dieu kien heat d'6ng bat thutng. 
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Phy lyc D 
(Quy dinh) 

Cac thanh phin 

D.1. Thiel bi &mg cat 

D.1.1. Tang quan 

Cac yeu cau doh vat cac Thiet bi d6ng cat trong cac mach ngu6n then lap 3 (PS3) duvc 
quy dinh dual day. 

Cac Thiet bi &ig cat duvc th& nghiern tach biet hoac Hat ben trong thiet bi. 

D.1.2. Cac you cau 

Thiet bi clang cat duvc sO,  dyng lam thiet bi ngat ket not phai tuan theo cac you cau 
trong Phu luc K. 

Thiet bi d6ng cat kh6ng dvqc lap vao day ngu6n dien. 

MOt Thiet bt d6ng cat phai tuan thO tat ca nhOing dieu sau day: 

Tuan th6 cac y8u cau cOa IEC 61058-1:2016, theo do nhOing dieu sau day duvc ap 
dyng: 

• 10 000 chu k9 hoat d6ng (xem 7.1.4.4 cOa IEC 61058-1: 2016) 

• Thiel bi d6ng cat phai phi.' hop de s& dyng trong m6i twang mot dO nhiem ben 
ma no duvc s& dung, thtrang la m6i trvang nhiem dien mitt d6 2 (xem 7.1.6.2 
cOa IEC 61058-1:2016); 

• Thiet bi dOng cat ca nhiet dO day nang do la 850°C (xem 7.1.9.3 cOa IEC 61058-1: 
2016); 

• D6i,vai Thiet bi dOng cat nguOn dien &vac s& dyng trong TV CRT, tec dO tao va 
ngat beg diem phai d0c lap vai tdc dO kich hoat. 

CHO THICK Dieu nay la do co dong dal ban cao do cuOn day kb& khi.  

• Cac dac tinh cOa Thiet hi dong cat lien quan den dec trung va phan loai (xem IEC 
61058-1) phai ph0 hap vai chin nang cua Thiet bi &mg cat trong dieu kien hoat 
Ong binh thuang nhu,  cho duti day: 

- Dac tru'ng cOa Thiet bi &mg cat (xem Dieu 6 dm IEC 61058-1:2016); 

Phan lc* Thiet bi dong cat theo: 

• Oac tinh cOa nguen cung cap (xem 7.1.1 cOa IEC 61058-1: 2016); 

• Loai tai dirge dieu khien bai Thiet bi &mg cal (xem 7.1.2 cOa IEC 61058-1: 2016); 

• Nhiet dO khong khi xung quanh (xem 7.1.3 cOa IEC 61058-1: 2016). 

Kidm tra sv ph0 hqp theo lEC 61058-1: 2016. 

Thiet bi &mg cat phai duvc cau tao sao cho no kh6ng bi nhiet dO qua cao trong 
dieu kien lam viec binh thutng; 

- Kiem tra sty phi, hap CY vi tri clang mach theo 16.2.2 d), I) va m) tha IEC 61058-1: 
2008, ngoai trit thing dien la tong cOa &mg dien thiet bi va d6ng dien tOi da cung 
cap cho thiet bi khac, neu co. 

Thiet bi dOng cat nguan dien dieu khien cac dau not cung cep dien cho thiet bi khac 
phai chiu drat thin nghiem CO ben dien theo 17.2 cOa IEC 61058-1:2016, vial mot 
phy tai theo Hinh 9 dm IEC 61058-1:2016. TOng dong then dinh mire cOa phy tai 
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phai tuang U'ng vai ghi nhan cua cac deu not cung cep dien cho thiet bi khac. D6ng 
dien 01 bier) dinh cua phy tai phai c6 gia tri nhu trong Bang D.1. 

- Dong dien dot hien dinh 

Dong dien dinh mire 

A 

Dong then dpt bien dinh 

A 

Len den ye bang 0,5 20 

Len den va bang 1,0 50 

Len den va bang 2,5 100 

Lan hem 2,5 150 

D.1.3. Phvang phap this,  nghiem va tieu chi tuan thu 

Cac thin nghiem cOa IEC 61058-1: 2016 phai duct op dyng vai cac sCra d6i neu trong 
G.1.2. 

Sau the thin nghiem, Thiet bi (Jong cat phai kh6ng c6 bieu hien hu,  hang cue yo bpc ye 
khong bi long the mei not dien hoac c6 dinh ca hoc. 

D.2. Ro,  le 

D.2.1. Cac yeu ciu 

Cac yeu au doi vai ra le dat trong mach nguon then lap 3(PS3) dutc quy dinh dual 
day. 

MOt ra le ce the du'cc th& nghiem rieng biet hoee trong thiet bi. 

Doi vai kha n5ng thong nhiet ye ch6ng chay, xem Dieu 16 trong IEC 61810-1: 2015. 

Ra le phai pha hcyp yeti cac yeu ceu cue IEC 61810-1:2015, co tinh den cac yeu to 
sau: 

Vet lieu ph& phO hap vai 2.3.4.5.2 hoc yutt qua th& nghiem day nong do de 750°C 
hoc thin nghiem non lira kim; 

10 000 chu k9 host dOng doi vai dP ben (xem 5.5 cue IEC 61810-1: 2015) ye trong 
qua trinh thin nghiem dO ben dien (xem Dieu 11 die IEC 61810-1: 2015), kh6ng 
dutc xay ra s& co tam thai; 

ct-i0 THICH: Sv cAS tem thtri IS stx kien phai Quin loci be trong qua trinh lb& nghiem, cham nhat la sau met chu k9 
cap then b6 sung ma khOng co bet k9 anh hulang nao tit ben ngoai (xem Dieu 11 cOa IEC 61810-1:2015). 

Ra le phai phO Nip de six dyng trong tinh huang nhiem dien co the ap dyng (xem 
Dieu 13 cue IEC 61810-1: 2015); 

Cac dee tinh eCia ra le lien quan den dec bung va phan loci (xem IEC 61810-1), 
phai phi) hap vai chin n5ng cOa ra le trong dieu kien lam viec binh thutng nhu,  
cho duti day: 

• Dien ep cupn day danh dinh ye dai dien ap cuPn day danh dinh (xem 5.1 die IEC 
61810-1:2015); 

• Tai tiep )(Cie danh dinh ye loci tai (xem 5.7 °Oa IEC 61810-1:2015); 

• Dien ap ph6ng (xem 5.3 cOa IEC 61810-1:2015); 
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• Nhiet dO khOng khi xung quanh va giofri hpn tren va dub' cOa nhiet dO (xem 5.8 cOa 
IEC 61810-1:2015); 

• Chi bpi cung nghe ra le RT IV ye RT V mai duvc coi IA dap ir•ng mai trutng nhiem 
dien mire dO 1, vi du, ra le dap &rig 5.4.1.5.2 cua trail chuen nay (xem 5.9 dm IEC 
61810-1:2015); 

- DO ben dien (xem 10.3 dm IEC 61810-1:2015), ngoai trie dien ap tho,  nghiem phai 
la diet, ap thir• nghiem yeu cau quy djnh trong 2.2.4.9.1 cOa tieu chuan nay; 

- Neu dien bp chju th& duvc yeu cat' (duvc gpi la dien bp chju th& xung trong IEC 
61810-1) vuvt qua 12 kV thi khe ha phai tuan theo Bang 14 cua tieu chuAn nay; 

Neu dien ap lam viec RMS (dvac gpi la then ap RMS trong IEC 61810-1) vuvt qua 
500 V, chieu dai dutng rd phai tuan theo Bang 17 cOa tieu chuAn nay; 

- Cach dien ran phi) hpp vai 13.3 cua IEC 61810-1: 2015 hoac vai 2.24.4 cua tai lieu 
nay. 

Kiem tra sty phi) hap theo IEC 61810-1 va cac yeu cau cua tai lieu nay. 

D.2.2. Thin nghitrn qua tai 

Ra le phai chju du,cyc th& nghiem sau. 

Tiep diem dm ra le phai chju they nghiem qua tai bao gam 50 chu k9 hopt Ong vat toe 
do hi,  6 den 10 chu k9 m61 phtit, tao ra va ngat 150% dung dien dat trong Ong dung, 
ngoai trCr trvang hap trap diem chuyen mach mot tai dOng ca, tht),  nghiem duvc lien 
hanh vai rotor dm dOng ca trong tinh trang kh6a. Sau th& nghiem, rale van heat dOng. 

D.2.3. Cac dau not dieu khien ra le cung cap din cho thief bi khac 

Cac dau not dieu khien rale nguen dien cung cap nguen cho thiet bi khac phai chju 
duvc they nghiem dQ ben WI Dieu 11 dm IEC 61810-1:2015, vai phu tai bAng tong tai 
du'o'c clanh dau cua cac dau not cung cap nguen cho thief bj khac. 

D.2.4. Phipang phap tiler nghiem va tieu chi tuan trio 

D6i vai ra le nguon, phai ap dung cac th& nghiem cua IEC 61810-1 va quy chuAn nay 
vai cac su•a dOi neu trong D.2 Gila quy chuAn nay. 

Sau cac O) nghiem, ra le khong duvc co bleu hien hu,  hong vO boc dm no, khong bi 
giam khe ha va chieu dal &rang re cung nhu' khOng bj long cac mei not dien hoac co 
djnh ca hpc. 

D.3. Cac thiot t bi boo ve 

0.3.1. CAu chi nhiet 

D.3.1.1. Cac you cau 

Mot cat, chi nhiet duvc sir dung nhir met bien phap bao ye phai phi) hap vai cac yeu 
eau a) va b), hoac c). 

a) Cau chi nhiet, khi duvc tit) nghiem nhu' met thanh phan rieng biet, phai phi) hap 
vol cac yeu cau va th& nghiem cOa hp tieu chuAn IEC 60730 6' mot ce the ap 
dung dvac: 

CAu chi nhiet phai la tac Clang loot 2 (xem 6.4.2 cOa IEC 60730-1:2013); 

- CALI chi nhiet it nhat phai co khoang ma rat nh6, lopi 2B (xem 6.4.3.2 va 6.9.2 cOa 
IEC 60730-1:2013); 
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CALI chi nhiet phai co ca cau ngat not trong d6 cac tiep diem khong the ngan &rot 
m& khi tiep tyc xay ra sir co, loaf 2E (xem 64.3.5 ale IEC 60730-1:2013); 

S6 chu k9 tac dOng to dOng it nhat phai la: 

• 3 000 chu 1(9 561 vol met cau chi nhiet c6 reset tty dOng &roc so,  dyng trong cac 
mach khong bi ngat khi thiet bi duce tat (xem 6.11.8 cOa IEC 60730-1:2013) 

• 300 chu k9 d6i vcfri cau chi nhiet co reset ty,  Ong &roc six dung trong cac mach 
duvc ngat sung yO,i thiet bi va doi veri cat) chi nhiet khOng co reset to dOng CO the 
dove reset bang tay tu' ben ngoai thiet bi (xem 6.11.10 cOa IEC 60730-1:2013) 

• 30 chu kt doi vel cau chi nhiet kW:it:1g co reset to dOng va khOng the reset bang tay 
to' ben ngoai thiet bi (xem 6.11.11 cOa IEC 60730-1: 2013); 

Chu chi nhiet phai duvc th& nghiem nhu' duvc thiet ke trong tho,i gian dai dm Ong 
suat (lien tren cac be phan cach Bien (xem 6.14.2 cua IEC 60730-1:2013); 

Cau chi nhiet phai dap O'ng cac yeu cau xi) 19 cho awe dich sir dung du keen it nhAt 
la 10 000 gi& (xem 6.16.3 cua IEC 60730-1:2013); 

Khe ha tiep x0c va khoang gian each giCra cac de%) cuti va day den deu not cua 
tiep diem phi' phu hap voi 13.1.4 va 13.2 dm IEC 60730-1:2013. 

b) Cac Sac tinh cOa cau chi nhiet lien quan den: 

Dec tru'ng cua cau chi nhiet (xem Dieu 5 dm IEC 60730-1:2013); 

Sy' phan loai cOa eau chi nhiet theo: 

• Dec tinh cOa nguon cung cep (xem 6.1 dm IEC 60730-1:2013) 

• Lopi tai clutc dieu khien (xem 6.2 cua IEC 60730-1:2013) 

• Miro d0 bao ye do vo bpc cung cap chang lai sty' xam nhap cue vat ran ye byi (xem 
6.5.1 cOa fEC 60730-1:2013), 

• Mot dO bao ye duct cung cap bog ve ngoai ch6ng Iai Sty xam nhap co hai cua 
nut (xem 6.5.2 cue IEC 60730-1:2013). 

• Tinh trang nhiern lien ma cau chi nhiet phi) hap (xem 6.5.3 cua IEC 60730-1:2013), 

• GI& han nhiet c10 mOi trutng xung quanh toi da (xem 6.7 cue IEC 60730-1: 2013) 
phai ph0 hop vifyi Ong dyng trong thiet bi. 

c) Cau chi nhiet khi duvc th& nghiem nhu' met be phan cua thiet bi can phai: 

T6i thieu phai co khoang mO,  rat nh6 theo IEC 60730-1 chit' duvc lien ap th& 
nghiem theo 13.2 cue IEC 60730-1:2013; ye 

CO ca cau ngat n61 trong do cac tiep diem khong the ngan duce ma khi tiep tyc 
xay ra so co; va 

()vac dieu hoe trong 300 gio,  khi thiet bi cluvc lam vies trong dieu kien hoat dOng 
binh thoteng & nhiet de) mOi trutng xung quanh la 30°C hoac & nhiet dO m6i trutng 
tai da do nha san xuat quy dinh, chon gia tri nao cao hem; va 

Phai chiu met s6 chu k9 tac Ong to (Ring nhu' quy dinh trong a) 4161 yeti cat) chi 
nhiet dirge th& nghiem nhu' mOtb0 phan Nang biet, bang cach utc tinh cac dieu 
kien so c6 lien quan. 

D.3.1.2. Phu'o'ng phap this,  nghiOm va tieu chi than thti 
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Cau chi nhiet duvc kiem tra theo cat th6ng so k9 thu5t tha,  nghiem cOa hp tieu chuan 
IEC 60730 bang cach xem xet va bang phep do. They nghiem dint thvc hien hen ba 
m5u vat. 

Trong qua trinh tha,  nghiem, kh6ng duvc xama phOng dien lien tyc. Sau the),  nghiem, 
cau chi nhiet khong dutt nei long cat mei noi dien hoac cac co dinh ca khi. 

D.3.2. Cac cau n61 nhiet 

D.3.2.1. Cac yeu cau 

Cau noi nhiet duqc sir dung nhu' met bien phap bao ye phai dap Ung yeu cau a) hoac 
b) duti d5y: 

a) Cau noi nhiet khi dvqc 010,  nghiem nhv met thanh phan rieng Net, phial phO hqp 
vol cac you tau cua IEC 60691. 

Cac d5c tinh cOa cau noi nhiet lien quan den: 

Dieu kien mai trutng 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 cOa IEC 60691:2015); 

ThOng s6 dec tru'ng cua cau noi nhiet (xem Dieu 8 b) cua IEC 60691:2015); va 

Sy,  phi) hqp de On kin ho5c sir dung vai chat [Ong ngarn tam hogc dung mei lam 
sach (xem Dieu 8 c) cOa IEC 60691:2015), phai thich hqp cho Ung dyng trong thiet 
bi duti dieu kien hoot Ong binh thutng va dual dieu kien sv c6 dun. 

DO ben then cua lien ket nhiet phai dap (my cat yeu cat.' trong 2.2.4.9.1 dm tieu chuen 
nay ngoai trip qua phan ngat ket noi (cac be phan dap xoc) va ngoai tit giu,a cac deu 
mei va day dAn ket noi cua cac tiep diem, ap dung 10.3 cua IEC 60691: 2015. 

b) Cau noi nhiet khi duvc tha,  nghiem nhu,  met be ph5n cua thiet bi phi': 

Dirge gu i trong 300 gig 6' nhiet de tuangt:mg vai nhiet de m6i truang die cau noi 
nhiet khi thiet bi lam viec trong dieu kien boat Ong binh thutng a nhiet de m6i 
trutng xung quanh la 30°C ho5c a nhiet de mOi trutng t6i da duct quy dinh 
beeinha san xuat, tiny theo gia tri nao cao han; va 

Chiu tee dieu kien sky c6 darn cua thiet bi cai ma khien eau noi nhiet heat Ong. 
Trong qua trinh them nghiem, khong dvqc xay ra ph:mg dien lien tyc: va 

Co kha nal-1g chiu dvqc hai len then ap khi nget ket noi va ce dien tra each dien it 
nh5t la 0,2 MO, khi do & hieu then the bang hai len dien 5p khi ngat ket nth. 

D.3.2.2. Phoung pita!) the,  nghiem va lieu chi tuan the 

Neu cau noi nhiet duct tha,  nghiem nhu,  met thanh phan rieng biet theo D.3.2.1 a) 
ten, thi viec kraal tra skr phO hap theo cat thOng s6 k9 thu5t tha,  nghiem cua IEC 
60691, bang each xem xet ve do lutng. 

Neu cau noi nhiet duqc a),  nghiem nhu' met be phan cua thiet bi theo D.3.2.1 b) 
tren, thi kiem tra scr phO hqp bang each xem xet va bang cac tha,  nghiem quy dinh 
theo thin tv da cho. Thun nghiem duvc thut hien ba Ian. Cau noi nhiet duvc thay the 
met phan ho5c toan be sau moi the/ nghiem. 

Khi eau noi nhiet khong the dvot thay the met phan ho5c hoan loan, thi thanh phan 
be phan hoan chinh bao gem cau noi nhiet (vi dy, may bien ap) phai duce thay the. 

Khong doge phep I6i trong tha,  nghiem. 
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D.3.3. Bien tra nhiet PTC 

Cac then tra nhiet PTC duvc sir dung lam bien phap bao ye phai tuan theo cac Dieu 
15, 17, J.15 ve J.17 cite IEC 60730-1:2013. 

- Ca tieu thgcong suatlien tyc xuat hien er dien ep Ian nhat t dm no WI nhiet do mai 
twang 25°C hoac quy dinh khac do nhe san xuat quy dinh dai vai trang thei ngat, 
duct xac dinh nhu' neu trong 3.38 die IEC 60738-1:2006, vtrqt qua 15 W; va 

Co kich thutc tir 1750 mm3  fro' len; ve 

- Nam trong mach PS2 hoac PS3, ve) bpc ho5c Ong phai duvc lam bang vat lieu loaf 
V-1 hoac vat lieu Wang &rung; 

CHU THICH: Trang thai Nat c6 nghia 18 trang thai trong d6 dien tror nhiet PTC ducc chit* sang dieu kien dien 
tro cao o met nhiet de nhat dinh 

Kiem tra sty pho hqp bang each xem xet. 

D.3.4. Cac thiet bi bao ve qua d6ng 

Ngoai trir cac thiet bi dint de cap trong D.3.5, cac thiet bi bao ye qua doing duvc sir 
clung nhv mat bien phap bao ye phai tuan theo cac tieu chtlen IEC hien hanh phb hap 
vai 2.1.1.2. nithi thiet bi bao ye se phai ca di) kha nang ngat (dirt) de ngat clang dien 
sir c6 Ian nhAt (bao gom ca clang dien ngen mach) co the chay qua. 

Kiem tra Sy' phO hap bang cach xem xet. 

D.3.5. Cac thanh phan bao va kh6ng duce de cap trong D.3.1 den D.3.4 

D.3.5.1. Cac you cau 

Cac thiet bi bao ye nhu,  vey (vi dy, then ha,  gay they, day chest khong drat tieu chuen 
trong hq tieu chuAn IEC 60127, IEC 60269 hoacloO nget mach loai nho) phai co 

dec tinh thich hqp bao gom ce kha nang danh thong. 

Doi vai cac thiet bi bao ve khong the reset, chAng han nhu,  lien ket cau chi, phai co 
nhan phu hap vai F.3.5.3. 

D.3.5.2. Phmong phap th& nghiem va tier chi tuan thu 

Kiem tra sty phi) hqp bang each xem xet ve bang each thvc hien thir nghiem dieu kien 
sty c6 den nhir quy dinh trong A.4. 

Thu,  nghiem drat thine hien ba Ian. Kh6ng drat phep that bai. 

D.4. Cac dau not 

D.4.1. Cac you cau ye khe hey ye chiOu dai dutng ro 

Khe ha ve chieu dei dutng r6 gii-ra be met each dien ben ngoai cua dau not (bao gam 
ca 16 her trong vo bpc) va cac be phan den dien duvc n6i vai ES2 ben trong (IL not 
(hoc trong vo bpc) phai tuan theo cac you Mu ye Cach dien chinh. 

Khe hey ve chieu dei eluting ro giCra be mat cach dien ben ngoai cite dau n6i (bao gem 
ca to ha trong vo boc) va cac ba phan den then duvc n6i vai ES3 ben trong dau not 
(hoac trong vo boc) phi' tuan theo cac yeu cau ye cach dien phy. Ngoai le, khe her va 
chieu dal dye:mg ro ce the tuan theo cac yeu Mu dOi vai cach dien chinh neu dau not 
la: 

- CO dinh veo thiet bi; ve 

Nam ben trong vo bpc dien ben ngoai cue thiet bi; va 

Chi c6 the ma ra sau khi Coal IDO cum lap rap phy. Cal ma: 
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• Bat buOc phai c6 trong diet' kien hoat Ong binh thtreyng, va 

• Dutc cung cap mgt bien phap bao ye co hutng din de thay the cum lap rap phy 
da thao 

Cac thin nghiem dm 2.2.3.2 ap dyng cho cac dau not nhu,  vay sau khi thao lap rap 
phy. 

D.4.2. Dau n61 dien Usti 

Cac dau not ngutm dien Iubi duvc liet ke trong IEC TR 60083 va tuan theo IEC 60884-
1 hoac Wan theo mOt trong cac tau chuan sau: hp fiat, chitin IEC 60309, ho tieu chuan 
IEC 60320, IEC 60906-1 hoac IEC 60906-2. Chang &roc coi la chap nhan dutc ma 
khOng On them danh gia khi du,cyc s& dyng trong pham vi host dOng dia thong cho 
myc Bich ket not ngutm dien 

D.4.3. Cac data n6i khac dau n6i MO 11961 

Cac dau not khOng phai de ket not nguan dien luai phai dutc thief ke sao cho phich 
cam co hinh dang sao cho viec cam v5o o cam dien hoac b0 ghat) not caa thief bi kho 
co the xay ra. 

Cac dau not dap Crng yeu cau nay la nhUng dau not &roc ket cau nhty m6 to trong IEC 
60130-2, IEC 60130-9, IEC 60169-3 hoac IEC 60906-3. Vi dy ye dau not kh6ng dap 
&ng cac yeu cat' cOa dieu phy nay la nhErng phich cam &roc ggi la "chuoi". Cac phich 
cam chuan am thanh 3,5 mm &roc coi la khOng the cam &rot vao o cam then luti. 

Kiem tra sty phu hop bang cach xem xet. 

D.5. Cac bo phan quan day 

D.5.1. Cach diOn day trong cac bO phan quin day 

D.5.1.1. TOng quan 

Myc nay ap dyng cho cac b0 phan quan day bao gem cach dien chinh, cacti dien phy 
hoac cach dien tang cuing. 

D.5.1.2. Bao vg ch6ng lai (mg suit co,  hoc 

Truing hop hai day quan, hoac mOt day quan va mOt day khoc, trap )(ix ben trong bo 
phan quan, chat) nhau mOt goo ter 45° den 90°, ap dyng mOt trong cac dieu sau: 

Bao ve cheing la' &rig suit co: hoc phai &rot cung cap. Vi dy, sty bao ye nay c6 
the dat &roc bang cinch tao ra sty phan tach vat 19 dual dang vat lieu bpc hoc 
tam cach dien, hoac bang cach sir dyng gap 501 so lap each than can thiet tren 
day quart; hoac la 

BO phan quan day vutt qua cac th& nghiem do ben caa G.5.2. 

Ngoai ra, neu ket cau tran cung cap duvc cacti dien chinh, cacti dien phy hoac each 
dien tang cuing, thi bo phan quan hoar) chinh phai vutt qua th& nghiem thutng 
xuyen ve 50 ben then theo 2.2.4.9.2. 

D.5.1.3. Phwang phap they nghiOrn va tieu chi tuan the' 

Kiem tra sty pht) hop theo 2.2.4.4.1 va D.5.2 khi co yeti cau. Neu cac thin nghiem °Oa 
Phy Igc J la bat bu0c, thi chung khOng phai lap Ipi neu cac do,  lieu vat lieu xac nhan 
sty oho hop. 

D.5.2. Thu,  nghiOrn d(5 bOn 

D.5.2.1. Cac you eau chung cua thiv nghiOm 
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Trong trutng hqp duvc yeu cau Uri D.5.1.2, ba mgu cua be ph5n qugn ph5i chiu 10 
chu k9 thir nghiem nhu' sau: 

- Cac mgu phai chiu tht.1,  nghiem chay nhiet cua D.5.2.2. Sau khi thin, cac m5u duvc 
de nguOi den nhiet de mai trutng. 

- Sau do, cac rdiu ph5i chiu thin nghiem rung oh D.15.2.4. 

- Sau do cac maTh duvc dieu hOa de gm trong 2.2.4.8 trong hai ngay. 

Cac thin nghiem duvc me t5 dual day duvc thvc hien trivitec khi 1)51 tau 10 chu k9 va 
sau mOi chu k9. 

Thu,  nghiem dO ben then dm 2.2.4.9.1 duvc thir hien. 

Sau thiy nghiem de ben dien, thin nghiem Vila D.4.3 duvc thirc hien tren cac be ph5n 
quan duct cung cap tip ngu6n dien, ngoai trip ngu6n dien a ch4 dO d6ng cat. 

D.5.2.2. Thir nghiOm chqy nhiet 

TOy thuec vao ph5n loai nhiet cua vat lieu cach dien, cac mgu thin drat 90,  trong tti 
gia nhiet ye:el t6 hqp tuvng (mg cua thai gian va nhiet do nhiy quy dinh trong Bang D.2. 
10 chu k9 duvc thuc hien veti ding met to hqp. 

Nhi@t do trong ttit qla nhi t phai duvc duy tri trong khoang sai s6 ±5°C. 

Phan loai 
nhiet 

Classs 
105 

(A) 

Classs 
120 

(E) 

Classs 
130 

(B) 

Classs 	1  Classs 
155 	180 200 

(F) 	1 (H) 

Classs 

(N) 

Clans 
220 

(R) 

Classs 
250 

Nhiet GO 
thCr 
nghiem 
°C 

Khoing thOi gian th& nghiem 161vdei thu nghiem cua G.5.2 

290 4 ngay 

280 7 ngay 

270 14 ngay 

260 4 ngay 

250 7 ngay 

240 4 ngby 14 ngay 

230 7 ngay 

220 4 ngay 14 ngay 

210 7 ngay 

200 14 ngay 

190 4 ngay 

180 7 ngay 

170 14 ngay 
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160 4 ngay 

150 4 ngay 7 ngay 

140 7 ngay 

130 4 ngay 

120 7 ngay 

Cac Class c6 lien quan den viec phan loci vat lieu cach dien va EIS phi' hap vbi IEC 60085. Cac 4 hieu 
cha cal &rot chi dinh duoc ghi trong ngoac don. 

Nha chi teo phai quy eh then gian thir nghiem hoac nhiet de tht) nghiem. 

D.5.2.3. Cac bt) ph#n quin day du'c't cap dien tit ngu6n 

Met mach Mu vao duct not vai dien ap bang dien Alp thev nghiem t6i thieu bang 1,2 
lan dien ap danh dinh, a tan s6 gAp c5oi tan s6 danh dinh trong 5 phut. May bien ap 
khon? duvc nOi tai. Trong qua trinh thir nghiem, nhieu cuen day, neu co, disc mac 
n6i tiep. 

Co the sir dung tan s6 thir nghiem cao ham Khoang thol gian cua chu k9 ket n6i, tinh 
bang phut, sau do lay bang 10 Ian tan s6 danh dinh chia cho tan s6 thin' nghiem, nhung 
kh6ng nho han 2 phut. 

Dien bp thir .nghiem ban dau disc dat dien ap danh dinh va tang an Mn 1,2 On 
gia tri ban dau, sau BO divot duy tri trong thei gian quy dinh. Neu trong qua trinh thir 
nghiem ce clang dien thay dOi phi tuyen tinh theo cach khong kiem soat ducec thi no 
duct con la danh thong giCra cac veng day cOa cuen d5y. 

D.5.2.4. Tuan thin tau chain 

06i vai cac be phan quan duvc cap dien ter ngu6n Itrai, khong divot danh thong cach 
dien glen cac \tong cOa cuen day, giCra cac cuOn day dau vao va dau ra, giCra cac cuen 
day dau vao iien ke va giva cac cue() day Mu ra ken ke, hoc giCra cac cuen day vai 
bat k9 lei Mn dien nao. 

D.5.3. May bien ap 

D.5.3.1. TOng quan 

May bien ap ph5i tuan the' met trong cac dieu sau: 

Dap (Mg cac yeu tau neu trong 0.5.3.2 va D.5.3.3; 

IEC 61204-7 del vai may bien ap dirge sir dyng trong nguOn Bien ha ap; 

Dap Ong cac yeu tau cOa IEC 61558-1 va cac phan lien quan cua IEC 61558-2 vai 
cac b6 sung va han the sau: 

• cac gia tri gieri han cho ES1 cOa tai lieu nay; 

• DOi yeti dien ap lam viec tran 1 000 V RMS, xem 18.3 cilia IEC 61558-1: 2017, sir 
dyng then ap thir nghiem quy dinh trong 2.2.4.9.1; 

• Thep nghiem qua tai theo D.5.3.3; va 

• IEC 61558-2-16 dOi vai may bien ap dirge sir dyng trong nguOn dien a the de 
chuyen mach; 

Dap (ring cac yeu cAu neu trong D.5.3.4 ckii vin may bien ap sti,  dung FAN 
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VI du cac phAn lien quan cOa IEC 61558-2 la: 

- IEC 61558-2-1: May bien sap phan tech; 

- IEC 61558-2-4: May Wen Op cach ly; 

- IEC 61558-2-6: May Wen hp cach ly an toan. 

D.5.3.2. Cach Bien 

D.5.3.2.1. Cac yeu au 

Cach dien trong may bien ap phai tuan theo cac yeu cau sau. 

Cac cuOn day va phk dan dien dm may bien bp phai dove coi nhu' cac phan cOa 
mach ma Chung n6i vao, neu co. Cach then giCra chOng phai pho hop vai cac you cat' 
twang Crng caa Dieu 5 va mot qua cac thin nghiem de ben then twang Ong, toy theo 
Crng dung cua cach dien trong thiet bi. 

Phai thyc hien cac bien phap dip phong de ngan ngira khe her khong khi va chieu dai 
twang r6 giam xueng duel cac gia tri tai thieu.dtrac yeti Su de tao ra cach dien chinh, 
tech dien phy hoac cach dien tang cuing, bang each: 

- Xe dich cac cuen day, hoac cac vOng day cOa chOng; 

Xe dich dia he throng di day ben trong hoac dm day dan dUng cho dk noi ben 
ngoai; 

Xe dich qua milt cOa cac phan cuen day hoac dm he thong di day ben trong, khi 
co cac day nam gan ke vai cac mei not hoac co su' ndri long m6i n6i; 

Bac cau qua cach then bOi day dan, vit, vong dem hoac cac chi tiet twang ty,  khi bi 
neri long hoac rai ra 

Gia thiet rang hai co eau c6 Binh dot Jap kh6ng bi nai long & cOng met thdi diem. Tat 
ca Sc cuen day phai co cac \tong cu6i throe giCr bang plurang tien chat than. 

Vi dy ve cac clang kat Su chap nhan duvc nhir sau (c45 Sc dang ket cau chap nhan 
duct khac): 

- Cac cuen day each ly vai nhau bang cach dat chung tren cac mop Nang biet cua lei. 

- CuOn day fret.) met Ong don co vach ngan, trong do Ong va vach ngan duvc ep hoac 
due thanh met khei, hoac vach ngan bpi day vao có ve boc trung gian hoac kw phi) 
tren mai nei gicra ong va vach ngan; 

- Cuen day dOng tryc tren ong vat lieu cach dien kh6ng co ger, hoac tren cach then 
lam to cac tam mong dat len 161 may bien ap; 

- Cach then &roc cung.  cap giCra cac cuen day bao gem each then dang tam keo dal 
ra ngoai Sc \icing cuth dia moi 'Op; 

- Cac cuen day thing tryc, &roc ngan each bail met man chan clan dien nOi dat la la 
kim loai Roo dai het chieu rang cua cac cuen day, co cacti dien thich hop giCra mOi 
cuOn day va man char, dan then. Man dan dien va day dar n day ra cua no co tiet 
dien du de dam bao rang khi danh thOng lap cach dien, met thiet bi qua tai se ngat 
mach trutc khi man dan bi pha huy. Thiet bi qua Val co the la met phan dm may 
bien ap. 

Neu may bien ap dirge lap vdei man chan clan then not dat cho myc dich bao ye thi 
may bien op phai dat thir nghiem D.5.6.6 giCra man elan dien n6i Tat va deu nOi dat 
cOa may bien ap. 

135 



QCVN 132:2022/BTTTT 

Khong ap dung thee nghiem de ben dien dOi vai cach dien girea 
chap 

ks, cuOn day nao 
va 15i hoac man than, vdri dieu kien la lei hoac man duvc the char) hoac boc kin hoan 
toan va khong co ket 	dien 	lei hoac man. Tuy nhien, cac they nghiem giCea cac 
cuOn day ce dau cue:pi van tiep tyc duet ap dog. 

D.5.3.2.2. Tieu chi tuan th6 

Kiem tra sty phi) hap bang each xem xet, do luting va neu c6 the ap dyng bang thee 
nghiem. 

D.5.3.3. Thu) nghitm qua tai may bitn Sp 

D.5.3.3.1. Dieu kitn thip nghi%m 

Neu cac they nghiem duqc thy,c hien trong cac dieu kien mo phong tren ban thee nghiem 
thi cac dieu kien nay phai bao germ thiet bi bao ye bat k9 nao co the bao ye may bien 
ap trong thiet bi hoan chinh. 

May bien ap dung cho cac khOi cap nguan phirang there clang cat duvc thee nghiem 
trong khoi cap nguein hoan chinh hoac trong thiet bi hoar) chinh. Tai thee nghiem duvc 
dot vao dau ra cua khei cap ngu6n. 

May bran ap tuyen tinh hoac may bran ap cong Wong sat ter co tCeng cuen they cap Ian 
luvt mang tai, con cac cuOn thee cap khac mang tai tip "khOng" den gia tri Ian nhat quy 
djnh cua chCing de tao ra hieu (mg nhiet Ian nhat. 

flan ra cua kheii cap nguon phuting therc thing cat duvc mang tai de tao ra hieu Cyng 
nhiet Ian nhat trong may bien ap. 

Khi tinh trang qua tai khong the xay ra hoac khong co kha nang gay ra 161 bao ye, thi 
cac thee nghiem khong duet thtyc hien. 

D.5.3.3.2. Tieu chi tuan the' 

Nhiat do Ian nhat cua cuOn day knifing duct viral qua cac gia tri trong Bang D.3 khi 
divot do nhu,  quy djnh trong A.1.5 va duct xac djnh nine quy djnh direr' day: 

- Val thiet bi bao ye qua (Jong ben ngoai: tel  thai diem tae Ong, de xac Binh thai 
gian cho den khi thiet bi bao ye qua &mg tae Ong, c6 the tham khao tai lieu k9 
thuat cua thiet bi bao ye qua d6ng de biet dac tinh thai gian tac deny theo &mg 
then; 

Val met thu chi nhiet reset tir deng: nhu,  trong Bang D.3 va sau 400 gib; 

Vat met cau chi nhiet reset thil ding: tai thtei diem hopt thing; hoac la 

Dei vai may bien ap han the clang then: sau khi nhiet de da an djnh. 

Neu nhiet de cua cac cuen day tin may bien ap co 16i ferit, duet do nhie quy djnh 
trong A.1.5, vutt qua 180°C, thi no phai doge the? nghiem Lai a nhiet de mai trutng 
danh djnh Ian nhat (Tamb = Tma), va khong duvc tinh theo B. 2.6.3. 

Cac cuOn day each ly vat nguOn then vuvt qua gia' han nhiet de nhteng bi hey mach 
hoac yeu thu thay the may bier) ap khac thi kh6ng (Iwo cot la hong b they nghiem nay 
vai dieu kien la may bien ap tiep tyc tuan theo A.4.8. 

Trong qua trinh they nghiem, may Nen ap khOng duet phat ra ngen tips Ileac kim loaf 
n6ng chay. Sau they nghiem, may !plan ap phai chiu duos thee nghiem de ben dien trong 
2.2.4.9.1 neu cO. 
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Phtring phap 	bao 
ve 

Nhiet d0 cut dal °C 

Class 

105 

(A) 

Class 

120 

(E) 

Class 

130 

(B) 

 Class 

155 

(F) 

Class 

180 

(H) 

Class 

200 

(N) 

Class 

220 

(R) 

Class 

250 

 - 

Kt)Ong ce thiet bi bag ve 
nao du,qc sir dung hoac 
duct 	bao 	ye 	ben 	tr.& 

150 165 175 200 225 245 265 	: 295 

'<hang ben trong hoac ben 
ngoai 

Duvc bao Ye bat mot thiet 
bi bao ve haat dOngtrong 
gie, dau ben 

200 215 225 250 275 295 315 345 

Dutqc bao ye bob bit k9 
thiet bi bio ye nao: 

T6i da sau gib tau lien 175 190 200 	225 250 270 290 320 
-Nhiet (50 trung blnh Ong 
(tA) trong khoang gib thq. 
2 va gio,  thin 72 ya gib,  
thu,  400 

150 165 175 200 225 245 265 295 

Cac Class c6 lien quan den vies phan lopi vat lieu cach then ye EIS pho hap yeti IEC 60085. Cac k9 hieu 

chi, cai dftqc chi dinh duct ghi trong ngoac dom. 

° nhiet (50 trung blnh cOngduvc xac dinh nhu,  sau: 

06 thi dia nhiet c10 theo thdri gian (xem Hinh D.1), trong khi may then ap &roc cap lien theo chu k9 (Jong 
ya cat, Clu,qc ye trong khoang thqi gian thin nghiem dang thicyc xem xet. Nhiet (50 trung binh cong (tA) du,qc 

xac dinh theo cling thin: 

tmax + tmin 
to = 

2 

Trong de: 

tram,: la trung blnh Ong cac diem 10m nhat 
. 	trnin: la trung binh cOng cac diem nho nhat 

V 
.0. 

1h

z  

0 
	

Thei than 

Hinh D.1 - Xac birth nhitt do trung binh cbng 
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D.5.3.3.3. Phuteng phi() they nghiOm thay thO 

May bien ap duvc bpc bang met lap vai thin va dirgc dat ben met tam 96 c6 phi met 
lap khan giey. Sau d6 may bier) ap duvc chiu tai dan cho den khi xay ra met trong cac 
tinh huOng sau: 

- Thiet bi bah ye qua tai hoat Ong; 
- Cuen day ha mach; hoac la 
- Kh6ng the tang tai them ni-ra neu khong dat den tinh trang ngan mach hoac u6n 

nguvc. 

Sau da, may bien ap dine chiu tai den met diem ngay trutc khi tinh hiking al) dung 
tren xay ra va dvqc hootdeng trong 7 glee. 

Trong qua trinh they nghiem, may Wen ap khong duvc phat ra ngon lira hoac kim loci 
n6ng chay. Tam vai thin hoac khan giay kh6ng dirac chay. 

Neu dien ap may bien ap vuvt qua ES1, be bao ye chinh hoac bao ve tang circling 
duvc cung cap trong may bien ap phai chiu duvc thin nghiem de ben then trong 
2.2.4.9.1 nett co the ap dyng sau khi n6 da nguei den nhiet de phong. 

D.5.3.4. May biin ap sir dyng day clan cach dien hoan than (FIW) 
D.5.3.4.1. *fling quan 

Cac yeu cau dm D.5.3.4 chi CO the duvc ap dung cho thiet bi duvc thiet ke de sir 
dyng trong cap qua dien ap I va II. 

Khi FIWthrqc sir dung trong may ben ap, FIW phai tuan theo IEC 60851-5: 2008, IEC 
60317-0-7 va IEC 60317-56. 

Cac cuen day FIW a muc ES2 hoac ES3 se khOng the tiep canduvc vai nguti binh 
thutng hoac nguti decline husang d5n. 

Neu day d5n co dutng kinh danh nghia khac vai dutng kinh duvc xac dinh trong 
Bang D.5 (FIW3-9), thi gia tri de ben dien toi thieu co the duvc tinh theo cling thin 
ben duti Bang D.5. 

May bien ap sus dyng FIW phai than theo IEC 60085 va chi duvc sir dyng tei da va 
bao gem ca lap cacti dien 155 (F). 

Trong trutng hap tach ca hoc dui& day duct yeu cAu, thi tach ca hpc phai tuan theo 
then nghiem de ben dien d6i vai Cach dien chinh theo 2.2.4.9.1 ngoai tit viec AID dyng 
Bang D.4 thay cho Bang 16. 

Bang D.4 - Olin ap they nghiOm cho cac they nghllm di? ben ditn dy'a tren 
dien ap lam vi4c dinh 

DUO AT) tai va bing Dian Ai) thip nghiem doi yeti 
each than chinh hoac cach 
diSn phi 

Dian ap this,  nghiem d6i vdri 
cach ditn tang cutng 

vain kV Binh Iliac DC (Vrms) 

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

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

423 3 (2.12) 6 (4,24) 
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846 3,5 (2,47) 7 (4,95) 

1410 3,9 (2,76) 7,8 (5,52) 

Prier) n*Oi suy tuyen tinh co the &rot sir dung giira hai diem gen nhat 

Bang nay diva ten Bang 14 ciaa IEC 61558-1: 2017 

D.5.3.4.2. May Wen ap chi c6 cacti dien chinh 

FIW dOng lam cach dien chinh phai la kat thu c6 dien ap thir nghiem t6i thieu theo 
Bang D.5 mot qua dien Op this nghiem del veti cac this nghiem de ben dien dva Iron 
2.2.4.9.1 ngoai fru' Bang D.4 se duvc ap dyng thay cho Bang 16. 

Can cO sir phan tech ca hoc giCra FIW lib day trang men. 

Khe hO,  va khoing gian cach rot giCra FIW va day tang men khOng bat buOc. 

CHU THIGH 1: Mat vi du ye kit du nay la mat may bran op voi FIW la mat cuan day va day trang men nhu' mat 
day con lei. 

CHU THIGH 2: Cac gia tri dirge chi dinh trong Bang G la gia tri RMS. 

D.5.3.4.3. May bi6n ap ce cach then kep hoac cach Men tang ctri!mg 

May bien ap ca cach dien kep hoac cach dien tang cueing bao 

- Hai hoac nhieu cuen day FIW duvc each dien bang tech dien chinh va cach dien 
phu, phai tuan theo tat ca cac dieu sau: 

• FIW dOng vai tr6 cach dien chinh va cach dien phy phai co dien ap this nghiem t6i 
thieu theo Bang D.5 vim qua dien op thir nghiem cho cac thir nghiem de ben dien 
diva tren 2.2.4.9.1 ngoai Kr Bang D.4 se duvc Op dung thay cho Bang 26; 

• Can co sty phan tech co hoc dap Crng thin nghiem de ben dien doi yeti cach than 
chinh giCra ca hai cuOn day FIW; va 

• Khe ha va khoang gian cach re giCra cac FIW kh6ng bat buec 

Met cuon day FIW dvac cung cap each dien tang cuteng phai tuan theo tat ca 
nhCing dieu sau: 

• FIW clang vai tre oath dien tang cu teng phai c6 dien ap the, nghiem toi thieu theo 
Bang D.5 virot qua dien ap this nghiem del yeti cac thir nghiem do ben dien diva 
tren 2.2.4.9.1 ngoai Kr Bang D.4 phai duvc ap dung thay cho Bang 26; 

• Can co sv phan tech co hoc dap Crng thir nghiem de ben dien dei vOi each dien 
chinh giCra cuen day FIW va cuen day trang men; va 

• Khe her va khoang gian cach re giCra FIW va day trang men khong bat buec. 

Met cuen day FIW duvc cung cap cach dien chinh ket hop vai each dien lap ran 
hoac lap many clang lam cach dien phu, phai tuan tha tat ca cac diet) sau: 

• FIW dOng vai tr6 each dien chinh phai co dien ap this nghiem tOi thieu oho hop vai 
Bang D.5 vvot qua dien ap this nghiem dei vai cac HIV nghiem do ben dien diva 
tren 2.2.4.9.1 ngoai Kr Bang D.4 se divot Op dyng thay cho Bang 26; 

• Cach then ran hoac cachdien lap mong dung lam each dien phy phai tuan theo 
Dieu 5, bao gam ca cach dien ran; va 

• Khe ha va khoang gian cach re giCra FIW va day trang men la bat buec. 

D.5.3.4.4. May bi6n ap v61 cuOn day FIW ten Idi kim Is* hoac lei ferit 
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FIW phial dvoic chi dinh cach dien chinh dva tren dien ap lam viec dinh. 

FIW doing vai tr6 each dien chinh phai la kit cau c6 dien ap they' nghiem toi thieu ph0 
hap vai Bang D.5 vat qua dien ap this nghiem dal vai cac thin nghiem dO ben dien 
du'a tren 2.2.4.9.1 ngoai trir Bang D.4 se dutc ap dyng thay cho Bang 26. 

Can co sv phan tach ca hoc giCra FIW va 101 kim loai hoac ferit. 

D.5.3.4.5. This,  nghitm chu 1(9 nhiet va tuan thu 

06i vai may bier* co FIW, thin nghiem sau dvqc yeu cau: 

Ba matt cOa may 'Dian ap phai dint sir dyng. Cac mau phai chju 10 Ian theo trinh tv 
chu k9 nhiet d6 sau: 

- 68 giey a nhiet d6 cao nhat coa cuOn day ± 2°C drat do adieu kiens& dung binh 
thvang, Ong them 10 K hoac 10°C vai tai thieu IA 85°C: 

- 1 gide b 25°C ± 2°C 

- 2 gia & 0°C ± 2°C 

- 1 gia Cy 25°C ± 2°C 

Trong mei this nghiem chu k9 nhiet, phai dat dien ap bang hai Ian gia tri dien ap lam 
viec a tan so 50 Hz hoac 60 Hz vao cac mau gitTa cac cuOn day. 

Sau khi dieu h6a ba rnAu tren: 

- Hai trong s6 .ba mau sau d6 duct xis 19 do am theo 2.2.4.8 (xCr19 48 gia) va this
nghiam dO ben dien lien quan dm 2.2.4.9.1, ngoai trt Bang D.4 la dyqc ap dyng 
thay cho Bang 26; va 

- Phan mau con lai phai chu this nghiem dO ben dien lien quan dm 2.2.4.9.1 ngoai 
trir viec ap dyng Bang D.4 thay cho Bang 26 ngay khi kit th0c giai doan cuoi ciing 

nhiOt do cao What trong thin nghiem chu k9 nhiet. 

KhOng dvqc danh thOng cach dien trong qua trinh this nghiem. 

D.5.3.4.6. This nghiem phong dien cyc bif? 

Neu s& dyng FIW va neu then ap dinh lap lai Ut tren cach dien Ian han 750 V thi phai 
thvc hien this nghiem phOng dien cuc bo theo IEC 60664-1 (m6 to chi tiet this nghiem 
nhir ben duti). This nghiem ph6ng dien cyc b6 phai dircyc thvc hien sau this nghiem 
chu k9 nhiet dm G.5.3.4.5 6,  nhiet do phong binh thvang Ci6i vai hai mau da &Jot x& 
19 dO Am. 

Dien bp dinh lap lab thich hop la dien op Ian nhat do duicyc giu'a dau vao va may bien 
ap va mach dien lien kit neu phia thin cap drat not (lat. 

Phep do phai drat thvc hien a mitt dien ap danh dinh Ian nhat cua thiet bi. 

Thin nghiem phOng dien cyc 1)0 phial dutc thvc hien tai may bien ap co dien ap dinh 
lap lai do dutc Ut trong do: 

- Ut la dinh arc dai cCia dien ap lam viec. 

- ti IA 5 giay 

- t2 la 15 giay 

Ph6ng dien cyc b0 phai nho han hoac bAng 10 pC tai theyi gian t2. This nghiem phai 
dvqc thvc hien theo Hinh D.2. D6i vai cac Ging dung khac, gia tri cao han co the duct 
yeu cat) (vi dy. IEC 61800-5-1). 
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D.5.3.4.7. ThCv nghi§rn thutng xuyen 

Met be pha'n hoan thien phai chiu cac thir nghiem thutng xuyen ye de ben Bien (Mira 
cac mien day va giCra cac cuen day voila', xem G.5.3.2.1). 
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D.5.4. Wang co' 

D.5.4.1.Cac yeu cau chung 

D(ing ca Bien mot chieu duct cung cep fir mach PS2 hoac PS3 each ly vai nguOn 
dien xoay chieu phai than theo cac thin nghiem ciia D.5.4.5, D.5.4.6 va D.5.4.9. Deng 
ca dien met chieu, ma do heat deng ben trong cua chOng, thutng hoat Ong trong 
dieu kien ham roto, chang han nhu' dOng ca butt thi kh6ng duct thir nghiem va Ong 
ca dien met chieu chi &rot sir dung a Iu'u chuyen khong khi va trong d6 be phan day 
kh6ng khi duct ghep tryt tiep vai true clang ca kh6ng can yeu cau phai wog qua thir 
nghiem aim D.5.4.5. 

Tat ca cac Song ca khac dut cung cep ter mach PS2 hoac PS3 phai tuan theo cac 
this nghiem qua tai cOa D.5.4.3 va D.5.4.4 va, neu cc!), D.5.4.7, D.5.4.8 va D.5.4.9. 

Tuy nhien, cac Ong ca sau day dirge mien thin nghiem dm D.5.4.3: 

- Dc)ng ca dut sir dung chi de Iu'u chuyen khong khi va trong d6 be phan day 
khong khi &rot ghep trut tiep vai true (ging ca; va 

- Deng ca cut ma ma cac gia trj &Ong dien ham roto va thing dien khOng tai khac 
nhau khOng qua 1 A va ca t9 so kh6ng Ian han 2/1. 

D.5.4.2. Dieu kien they nghiem qua tai dOng ca 

Tay khi co quy dinh khac, trong qua trinh this nghiem, thiet bi Sot lam viec & dien ap 
danh djnh hoOc & dien ap cao nhat cOa dai dien ap danh dinh. 

This nghiem dvac tien hanh trong thiet bi hoac tren ban this nghiem & cac dieu kien 
mo phOng. Cho phep sir dung cac mau rieng cho cac thus nghiem tren ban thin nghiem. 
Cac dieu kien m6 ph6ng gOm: 

- Bet k9 thiet bi bao ye nao de bao ye dOng ca trong thiet bi hoan chinh; va 

- Sir dung let ca cac phuang tien lap dat co the lam viec nhu,  canh tan nhiet cho 
khung deny ca. 

Nhiet de cOa men day dame do nhu' quy dinh trong A.1.5. Khi sir dung cap nhiet dien, 
chOng &vac dat len be mat cuen day cua Ong ca. Nhiet do &Jac do tai &lel diem ket 
thOc th&i gian this,  nghiem neu dutec quy djnh, neu khong se &Pao xac djnh khi nhiet 
de da On dinh hoac tai thai diem hoat dc)ng cua cau chay, be cat nhiet, thiet bi bao ye 
Ong ca va nh&ng ca cau tuiang Ity tac deny. 

DOi yt!vi dOng ca duvc bao ve tr& khang, dutt boc kin hoan toan, nhiet de duct do 
bang cap nhiet dien dat tren v6 Ong ca. 

Khi thtr nghiem dc)ng ca khong co bao ye nhiet & cac dieu kien m6 phOng ten ban this 
nghiem, thi nhiet dc) do duvc cOa cuen day se dutt dieu chinh de tinh den nhiet de 
mei truang nai ma Ong ca binh thuang dirge dat trong thiet bj. 

D.5.4.3. Ch;y they nghiem qua tai va heti chi than thit 

Thir nghiem chay qua tai dut thut hien bang cach van hanh Ong co,  trong dieu kien 
heat Ong binh thisong. Sau de tang tai de clang dien tang dan then cac but thich 
hop, en Op cung cap cho deng co,  yen duvc duy tri o,  gia tri ban dau. Khi cac dieu 
kien On djnh &rot thiet lap, tai lai &rot tang tiep. Theo cach do, tai duvc tang den 
theo cac butt thich hop nhvng khong de dat den tinh treng ham roto (xem D.5.4.4), 
cho den khi thiet bi bao ve qua tai hoat Ong. 

Kiem tra su,  phU hap bang cach do nhiet dc) cuen day Ong ca trong m6i giai down On 
dinh. Cac nhiet de do duct kh6ng duvc virpt qua cac gia tri trong Bang D.6. 
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Bang D.6 - Giai ban nhiet de del vai chay this nghiem qua tai 

Nhiet do lan nhAt °C 

Cap 	105 Cap 120 Cap 130 Cap 155 Cap 180 C5p 200 C5p 220 
ca) 250 - 

(A) (E) (B)  (F) (H) (N) (R) 

140 155 165 	190 215 	
t  
, 	235 255 275 

Cac Cap co lien quan den viec phan loai vat I4u cach dien ve EIS phO hop vo'i IEC 60085. 
Cac k9 hieu chip cai &vac chi dinh duce ghi trong ngoac dan. 

D.5.4.4. Qua tai ham rote 
D.5.4.4.1. Phiming phi!, this nghiem 

They nghiem ham rOto duvc hen hanh bat daub nhiet de phong. 

Khoang thai gian this nghiem dien ra nhie sau: 

DOng co,  divot bao ve bang trot khang von co hoac trot khang ben ngoai cluioc cho 
lam viec trong 15 ngay vai rote bi ham, tuy nhien this nghiem co the bi gian doan 
khi cac cuen day cOa Ong co dat den nhiet dO khOng dOi, vai dieu kien nhiet de 
khong dOi kh6ng Ian han nhiet d6 quy dinh trong Bang 9 dei vai he thong cach dien 
dang duce six dung; 

Deng ca co thiet bi bao ye hr dong reset &roc lam viec theo chu k9 trong 18 ngay 
vai rOto bi ham; 

- Song ca có thiet bi bao ye reset bang thy duvc lam viec theo chu k9 trong 60 chu 
k9 vai rOto bi ham, thief bj bao ye du'cc reset sau m6i Ian heat dong cang nhanh 
cang VA de duy tri trang thai dong, nhung sau thai gian khang nhe han 30 s; 

Deng ca co thiet bao ye khOng the reset lai dine, duioc cho lam viec vai rote bi 
ham cho den khi thiet bi bao ye hopt Ong. 

D.5.4.4.2. Tuan the Watt chi 

Klein tra sir phu.  hop bang cach do nhiet dO theo khoang thai gian deu 	trong ba 
ngay dau tien dOi 	dong ca c6 bao ye bang trot khang von co hoac her khang ben 
ngoai hoac 	thief bi bao ye reset to Ong hoac trong 10 chu k9 dau ten del 	dOng 
co,  co thiet bi bao ve reset bang tay hoac a thai gian hoat dong cua thief bj bao ye 
kh6ng the reset. Cac nhiet de do dirge khong duvc vu'q't qua cac gia tri trong Bang 
D.3. 

Trong qua trinh this nghiem, cac thiet bi bao ye phai hoat dong clang tin coy ma kh6ng 
gay his hong vinh vier) dOi vai Ong co% Ong ca hang vinh vien bao g6m: 

▪ Bec khOi de,  dOi hoac keo dai hoac chay thanh ngon 

• Hong ye dien hoac ca caa linh kien bet k9 nhu' to dien hoac rale kit Ong; 

Bong trOc, gian hoac chay den each dien. 

Sir his hong cua ley cach dien. 

Cho phep cach dien dal mau nhu'ng khOng cho oiler) chay den hoac gi6n den mire 
each dien bi bong ra hoac vat lieu bi rai ra khi co xat cuen day bang ngon tay cai. 
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Sau khoang thai gian quy djnh de do nhiet de, deng ca phai chju duce tilt) nghiem do 
ben dien cua 2.2.4.9.1 sau khi cach dien da nguOi den nhiet dO phong va veei dien ap 
thin nghiem giarn xuang 0,6 len gib tri quy djnh. 

CHU THICH: Viac tiep tuc n) nghi4m thiet bj bao ve to clang reset qua 72 gib, va thiet bi bao ve reset bang lay 
qua 10 chu ky de chling to kha nang clang va cat clang dien ham rato trong giai down keo dai, ctia thiet bj bar) ye. 

D.5.4.5. Chay qua tai deiiveri d6ng co,  mOt chiOu DC 

D.5.4.5.1. YOu cau 

Th0,  nghiem dm G.5.4.5.2 chi dutt tier) hanh neu kha nang xay ra 9ua tai Cityqc xac 
dinh bang cach xem xet hoac kiem tra lei thiet ke. Vi du, khOng can tien hanh tht)n 
nghiem nay khi cac mach dieu khien dien fey duy tri &Jac &mg dieu khien ca ban la 
khong dOi. 

Neu gap kho khan trong viec dat drat cac phep do nhiet de chinh xac, do kith thutc 
nhe hoac thiet ke khong binh thuteng cua dOng ca, co the SCY dung phtyang phap cua 
0.5.4.5.3 de thay the. 

D.5.4.5.2. Phyang phap the,  nghiOrn va Wet' chi tuan the 

Deng ca duvc van hanh trong dieu kien hoat dOng binh thutng. Sau d6 tang tai de 
dOng dien tang den theo cac butt thich hap, dien ap cung cap cho dOng  ca &rot duy 
tri ee gia trj ban S. Khi cac dieu kien On djnh duvc thiet lap, tai lai duvc tang len tiep. 
Theo cach do, tai duet tang den theo cac but thich hap cho den khi thiet bi bao ye 
qua tai heat Ong, cuon day tree thanh mach hey hoac tai khong thg duvc tang them 
riCra khi ma khong dat den dieu kien ham to. 

Nhiet de cuOn day cua dOng co' duvc do trong m6i giai dean On djnh. Cac nhiet do do 
duct khong Sot vuvt qua cac gia trj trong Bang D.6. 

Sau Oa,  nghiem, neu dien AID dOng ca vinyl qua ES1, thi be bao ye co,  ban hoac be 
bao ye tang cutng dutt cung cap trong Ong ca phai chju duct th0,  nghiem do ben 
dien trong 2.2.4.9.1 sau khi no <15 nguOi den nhiet dO phong, nhung vdei dien ap tht'y 
nghiem giam xueng 0,6 len cac gia trj duet chi dinh. 

D.5.4.5.3. Phtpang phip thay the 

Dc)ng ca duvc ph0 mOt lap vai thua va Cat tren met tam g6 duvc ph0 met lap khan 
giay. Sau da Ong co,  ductc cho lam viec den khi )(ay ra met trong cac tinh huong sau: 

- Thiet bj bao ye qua tai heat dOng; 

- Cuen day tree thanh mach ha; hoac la 

- Tai kh6ng the duce tang them nira khi ma khong dat den dieu kien ham to. 

Trong qua trinh Hi& nghiem, dOng  ca kh6ng ducyc (That ra ngen IS hoac kim loai neng 
chay. Val thua hoac khan giay kh6ng duac chay. 

Sau thir nghiem, neu dien ap Ong ca wort qua ES1, thi be bao ye ca ban hoac be 
bao ye tang cutng duet cung cap trong Ong ca phai chju duvc they nghiem do ben 
dien trong 2.2.4.9.1 sau khi no da nguei den nhiet do phong, nhung vai dien ap thir 
nghiem giarn xueng 0,6 Ian cac gia trj duct chi dinh. 

D.5.4.6. The, nghiem qua tai ham r6to 861v61 dOng co,  mOt chiO*u DC 

D.5.4.6.1. You cau chung 

Deng ca phai vu,at qua tit),  nghiem trong D.5.4.6.2. 
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Khi gap kho khan trong viec thu duce cac ket qua do nhiet de chinh xac do kich thutc 
nho hoac thiet ke dac biet cua Ong ca thi co the sir dung phtfang phap dm G.5.4.6.3 
de thay the. 

D.5.4.6.2. Phtrang phap thin nghiem va bet' chi than thii 

Deng ca dugs cho lam viec a dien ap sir dung trong &ng dung cua no va ham r6to 
trong 7 h hoac cho den khi thiet lap cac dieu kien On dinh, chgn thai gian nao clai han. 
Tuy nhien, neu cuen day cua clang ca ha mach hoac dOng ca bi met dien vinh vien thi 
they nghiem se bi dimg. 

Kiem tra sty phu hgp bang each do nhiet dp cuen day dOng ca trong qua trinh this 
nghiem. Cac nhiet de do dutc khOng duce vutt qua cac gia tri trong Bang D.3. 

Sau IN) nghiem, neu then ap dOng ca vuvt qua ES1 va sau khi nguOi den nhiet do 
ph6ng, Ong ca phai chiu dutc this nghiem de ben dien trong 2.2.4.9.1 nhung vai dien 
ap th& nghiem giarn xu6ng 0.6 l&ri gia tri quy dinh. 

D.5.4.6.3. Phu,ang phap thay th6 

Deng co,  duvc phO met lap vai thin va dat ten met tam go duce phO mot lap khan 
giay. 

Sau do Ong co,  duvc cho lam viec a dien ap sir dung trong (mg dung cua no va ham 
r6to trong 7 h hoac cho den khi thiet lap cac dieu kien On dinh, chon thai gian nao dai 
han. Tuy nhien, neu cuOn day cua dOng ca ha mach hoac dOng ca bi met dien vinh 
vien thi the: nghiem se bi dimg. 

Trong qua trinh th& nghiem, Ong ca khong &rot phat ra nggn lira hoac kim loaf nong 
chay. Vai thtra hoac khan giey khong duct chay. 

Sau 	nghiem, neu dien ap Ong ca vutt qua ES1 va sau khi nguei den nhiet de 
phOng, dung ca phai chiu chrgc thir nghiem de ben dien trong 2.2.4.9.1 nhumg vai dien 
ap they nghiem giam xu6ng 0,6 Ian gia tri quy dinh. 

D.5.4.7. Phtrang phap thin nghiem va tiau chi than thO doi vai Ong co,  có ty 
diOn 

Deng co,  co cac ty dien dich pha duce thin nghiem trong cac dieu kien ham rOto vai to 
dien dutc Nan mach hoac ho' mach (chgn trithrig hgp nao bat Igi han). 

Th& nghiem ngen mach kitting &rot thitry hien neu to dien duce thiet ke sao cho neu 
bi hong, ty dien khong duy tri the de ngan mach nira. 

Kiem tra sly phY hop bang each do nhiet de cuen day dOng ca trong qua trinh this 
nghiem. Cac nhiet de do ditto khong duce vutl qua cac gia tri trong Bang D.3. 

D.5.4.8. Phi:rung pilau thin nghiem va trot' chi tuan the' d6ivol Ong co,  ba pha 

Deng ca ba pha dutc thir nghiem trong dieu kien lam viec binh thitang, vai met day 
pha bi ngat ra, trey khi cac be dieu khien mach khong cho phap dat dien ap vao dOng 
ca khi thieu met hoac nhieu pha nguen. 

Anh hutng cua cac tai va cac mach khac trong thiet bi co the_doihoi dOng ca phai 
dutc thus nghiem trong thiet bi va vai ba pha nguOn duigc ngat ket not tai met thai 
diem. 

Kiem tra str phu hgp bang each do nhiet de cuOn day Ong ca trong qua trinh the 
nghiem. Cac nhiet de do dutc ;thong dugs vutt qua cac gia tri trong Bang D.3. 

D.5.4.9. Phyang phap thin nghiem va Wu chi tuan thO doivei Ong co,  n6i tip 
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DOng co not tiep duct cho lam viec a dien ap bang 1,3 Ian dien ap danh dinh cua 
(ging ca trong 1 phut vai tai nhe nhat co the. 

Sau thir nghiem, cac cuOn day va m6i not khong bi nal !Ong va tit ca cac bien phap 
bao ve thich hap phial duy tri bleu qua. 

D.6. Day cach Chan 

D.6.1. T6ng quan 

Ngoai trig each dien cua cuOn day trang men, cac yeu cAu sau day ap dung cho tat ca 
cac day, ke ca day dAn trong cat b0 phan quAn (xem D.5), day dAn ra ngoai va cac 
loai tuvng tv, co cach then tao nen each dien chinh, each dien phy hoac each then 
tang cutng. 
CHU THICH 1: 961 vai cach dien &roc cung cap ngobi lap cach dien Iran day guAn, xem 2.2.4.4 

Dien ap lam viec dinh khong vi..rot qua ES2, thi khOng co yeu cAu ye kich thutc hoac 
cau tao. 

Neu then op lam viec dinh virol qua ES2 thi mot trong nhirrig yeu du sau phai dutc 
bp dung: 

a) KhOng c6 yeu cAu Ye kich tht.rac hoac cAu tao d6i vai cach then chinh khong 
chiu &rig suat co' hoc (vi dy, tt)r Itrc cang cua cuOn day). DOi vol each dien chinh 
chiu (mg suat co,  hoc, ap dung b) hoac c). 

CHU THICH 2: Ngoai le nay khong ap dung cho cach dien phu hoac cach dien tang cinang. 

b) D6i vai each then chinh, each then phy hoac each dien tang man, each then 
tren day phai: 

- CO chieu day it nhat la 0,4 mm &rot cung cap boi mot lap; hoac la 

- Tuan theo 2.2.4.4.6 neu day khOng phai la day quan; hoac la 

- Tuan theo Phu Ivc J new day la day quAn. 

c) 	Day quAn phai phO hap vai Phy lye J. SO Ivong t6i thieu cac lap chOng len nhau 
da bang quAn xoart hoac cac lap each then ep dun phai nhu' sau: 

- DOi yeti each then chinh: 01 lop 

- DOi vai each then phv: 02 I6,p 

- DOivai cach dien tang cutng: 03 lap 

d) 	FIW &roc sir dung nhu,  mot bien phap bao ye trong may Wen ap phai tuan theo 
D.5.3.4. 

flop vai each then giera hai day quAn lien ke, mot lap ten m6i day din &rac coi la tao 
ra each diet"' phy. 

Bang quail xoAn phai divot boc kin va vutt qua cac they nghiem da 2.2.4.4.5 a), b) 
hoac c). 
CHU THICH 3: Da vai day dtroc cacti dien bang guy trinh ep dim. bit kin la guy trinh von cb cua r5. 

Day quAn phai dat thin nghiem thutng xuyen dOi vai they nghiem do ben dien, sir dung 
thg,  nghiem nhu,  quy dinh trong D.3.2. 

D.6.2. Cach diOn day quAn trang men 

Day quan trang men khong duct coi la tao ra each then phv hoac each dien tang 
cutng, trip khi no ph0 hop vai cac yeu cAu 661 vai FIW nhu' quy dinh trong D.5.3.4. 
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Cac day quart trang men khac dutc 	dyng lam cach dien chinh phai phill hop vai 
tat ca cac dieu kien sau: 

- Cach then tao ra cach dien chinh trong be phan quan giCra mach ngoai va mach 
ben trong haat dOng b ES2 va ES1; 

- Cach then tren tat ca cac day d5n bao gem trang men 00 hap vai cac yeu cau 
caa day quan cap 2 dm bat tieu chuan IEC 60317 vai thir nghiem thutng xuyen 
duct thvc hien & then ap cao nhat trong Bang 25 va Bang 26; 

BO phan hoan thien phai chiu this nghiem dien birth ye de ben dien (giCra cac cuOn 
day va giCra cac cuOn  day vai I6i, xem D.5.3.2.1), phb hop vai 2.24.9.1; va 

- Be phan hoar' thien phai chlu cac thus nghiem thutng xuyen ye de ben dien (giCra 
cac cuOn day va giCra cac cuOn day vai I6i, xem G.5.3.2.1), phil hqp vai 2.24.9.2. 

D.7. Day nguan 

D.7.1. TOng quan 

Day nguen phai la loaf co v6 boc va tuan theo cac dieu kien sau khi thich hqp: 

- Neu co ve boc bang cao su, phai bang cao su tong hqp va kh6ng nhe han day 
nguen mem co v6 bpc cao su deo thong thutng theo IEC 60245-1 (ma hieu 60245 
IEC 53); 

Neu ve boc la PVC: 

• KhOng &rot nhe han day mem co vo bpc PVC nhe theo IEC 60227-1 (ma hieu 
60227 IEC 52) 561 vai thiet bi co day nguen khong the thao rai va co khoi iuvng 
kking qua 3 kg. 

• Khong dtrqc nhe han day mem co ve Inc PVC thOng thutng theo IEC 60227-1 
(ma hieu 60227 IEC 53) dOi vai thiet bi co day nguiin khOng the thao raj ye c6 khOi 
lutng \hitt qua 3 kg. 

CHU THIGH 1: Khong c6 9161 hart ve knen luvng caa thi4t bi neu thiet bi chrtrc thiet ke a s& dung vai day cep 
nguen co the thao rtri. 

• KhOng dvqc nhe,  han day mem co ve bpc PVC nhe theo IEC 60227-1 (kY hieu 
60227 IEC 52) MN vai thiet bi co day nguen co the thao 

• TN). nghiem uen 6,  3.1 dm IEC 60227-2: 1997 dug° AID dyng cho cac day nguen 
co man bpc kim caa thiet bi di dOng. 

CHU THIGH 2: Mac 63 day co man then khang narn trong pham vi c6a IEC 60227-2. nhtrng cac this nghiem u6n 
lion quan cUa IEC 60227-2 van duct sir dung. 

• Co the sat dyng cac loaf day khac neu Chung co tinh chat ca dien va an toan chay 
no tutrng tv nhty ten. 

CHU THIGH 3: Khi cac Pau than quite gia hoac khu Arc ton tai, chimg co the duvc sir dung de the hien sty Wan 
lin) vai cac you qau tran. 

D61 vai thiet bi co the not dat bao ye dutc loaf A hoac thiet bi co the not dat bag ye 
duvc lopi B, day tiep Cat bao ye phai divot bao gem trong day nguOn. 061 yeti tat ca 
cac thiet bi khac, .neu day cap nguOn &roc sir dyng ma khOng co day not dat bao ve, 
thi day an not dat bao ve cUng phai dupt cung cap. 

Thief bi dupt nhac si dux dinh sir dyng khi bleu dien (vi dy, nhac cu va b0 khuech dai) 
phai c6: 

- Dau vao caa thiet bi theo IEC 60320-1 de ket not yeti nguen dien bang b0 day có 
the thao rot hoac la 
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- MOt phvoing phap cat giO,  de bac, ve day nguan khi khong sir dung (vi dy: ngan, 
mac hoac chat). 

Kiem tra sv ph0 hop bang cach xem xet. Doi vai day co man bpc kim, viec lam hong 
man bpc kim co the chap nhan disc vai dieu kien: 

Trong qua trinh thir nghiem u6n, man kh6ng tiep )(Cm vai bat k9 day clan nao; va 

Sau Hu} nghiem u6n, m5u chiu duvc thin nghiem dO ben dMn thich hcyp giCra man 
va tat ca cac day d5n khac. 

D.7.2. Dien tich mat cat ngang 

Day cap nguen phai co runt d5n ca tiet dien kh6ng nho hon dien tich quy dinh trong 
Bang D.7 (xem 2.3.6.3). 

Bing D.7- Dien tich mat cat ngang 

D6ng dien danh dinh 
ct-ta thiet bi 

A 

Oen va bang a  

Kich thutc day tai thieu toy ch9n 

Dien tich mat Dien tich mat cat ngang theo 
cat ngang 	AWG hoac kcmil 

mm2 	 mm2e 

260 

300 

340 

400 

3 

6 

10 

16 

25 

32 

40 

63 

80 

100 

125 

160 

190 

230 

0,5b 

0,75 

1,00 (0,75)b 

1,5 (1,0)d 

2,5 

4 

6 

10 

16 

25 

35 

50 

70 

95 

120 

150 

185 

240  

150  

20 [0,5] 

18 [0,8] 

16 [1,3] 

14 [2] 

12 [3] 

10 [5] 

8 [8] 

6 [13] 

4 [21] 

2 [33] 

1 [42] 

0 [53] 

000 [85] 

0000[107] 

Kcmil 

Dien tich mat cat ngang theo mm2e  

250 [126] 

300 [152] 

400 [202] 

500 [253] 
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460 	 300 	 600 [304] 

CHU THICH 1: IEC 60320-1 quy Onh cac to hop ce the chip nhan &roc gi&a cat be ghdp not thiet bj va day 
mem, bao gam ca cac t6 hop dt.roc 4 cap trong chit thich b. c va C. Tuy nhidn, me t s6 quk gia da chi ra ring 
hp kh6ng chip nhin tit ca cac gia Id duoc het ke trong bang nay, dec Net la nhirng gia lrj dupc de cap trong 
hit thich b, c va C. 

CHU THICH 2: Doi veil &mg dien cao hcm, xem se-ri IEC 60364.  

Deng dien danh djnh gam clang dien dtrec lay tir 6 cam cung cap nat.& Bien krai cho cac thiet bj khac. Neu 
clang dien danh djnh cua thiet bj kheng ducic nha sin xuat tong be thl n6I6 gia tri tinh town cua tong suit danh 
djnh chia cho dien ap danh dinh. 

eel yin &mg Bien danh dinh den 3 A, co the sir dung dien tich mat cat ngang danh djnh 0.5 mm2 e met s6 
qu6c gia vbi diet, kW! chieu <Jai die day khong wog( qua 2 m. 

Get tri trong ngoac don ap dung cho day cap nguan c6 the thao rei ducm lip vCri be n6i c6 (Jong danh djnh 10 
A theo IEC 60320-1 (loci C13. C15, C15A va C17) vol dieu kien chieu dai cua day khOng yin! qua 2 m 

Gia In trong ngoic don ap dung cho day cap ngu6n eb the thdo reri &gm lap yeti cac by not co dOng danh djnh 
16 A theo IEC 60320-1 (loci 019. C21 va C23) v61 didu kien chidu dei cua day khong vuigt qua 2 m. 

° Cb AWG ve kcmil de tham kheo. Dien tich mat cat twang ting, trong ngoac vuOng, threc lam Iron chi do the 
ien cac s6 co nghia. AWG co nghia la cer day dm M9 va thuat ngir "cmil" c6 nghia la mil Kan, bang dien tich 

hinh iron co &Fong kinh bang 1 mil (mot phin nghin cua inch). Cac thuat ngir nay &roc sir dung rOng rai de xac 
djnh cd, day a Bac M9. 

Kiem tra sty phi) hcyp bang cach xem xet. 

D.7.3. Co,  cau neo day va giam Ityc tang dei vol day nguen khong the thao reri 

D.7.3.1. Tong quan 

Cac bran phap bao va chOng lai lu c cang day duvc truyen tai cac d'au cuOi thiet bi cua 
runt d5n cua day hoac cap ket not duvc ket not vOi mach ES2, mach ES3 hoac mach 
PS3 &roc quy dinh duti day. 

D.7.3.2. Clam liyc cang day 

D.7.3.2.1. Cac you cau 

Viec buOc day thanh nut that kh6ng cluvc sir dung nhu met co' cau giarn krc cang day. 

Vit chiu kyc trut tiep tren day hoac cap se khong duvc sir dung lam ca cau giam ly'c 
cang tit khi neo 	day, bao gom ca vit, duvc lam bang vat lieu cach dien va vit c6 
kith thutc twang &rang 1/61 dutng kinh cua day duvc kep. 

Khi tac dung Ityc tuyen tinh va mOmen xo'An len day hthc cap cep nguOn khong the 
thao raj, bran phap bao ye co ban phai giam thieu Jut cang truyen den cac deu day 
hoac cap. 

Lvc tuyen tinh tac dung len day hthc cap ducec quy dinh trong Bang D.8. Lut tac clung 
theo Kiang bet lai nhat trong 1 giay va lap lai 25 On. 

Bang D.8 - Ltpc thiP Om do cang cua day 

Khoi luyng (M) cua thi5t bi 
	

149c keo 

kg 
	

N 

M S. 1 
	 30 

60 

1 < M S 4 
	

100 

151 
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M > 4 

M6men 0,25 Nm duttcgat vao day hoac cap trong 1 min ngay sau khi tac dung live 
tuyen tinh. MO-men xoan duvc dat cang gan cang tot vai ca eau giam Put cang va 
duvc lap lai theo hutyng nguvc lai. 

Sky ph0 hap dutyc xac dinh bang each tac dung Ivo va momen quy dinh, bang phep 
do va kiem tra bang mat. KhOng duet c6 hu,  h6ng dOi vai day dan hoac cac root dan 
va de dich chuyen cOa cac runt dan khong dupe virot qua 2_mm. Viec keo cang cOa 
lap ve ben ngobi day ma kh6ng lam dich chuyen cac runt dan thi khOng &vac coi IA 
dich chuyen. 

D.7.3.2.2. Co,  cau giam Itvc cang thittqi 

Neu Wen phap bao ye ca ban (ca cau giam Ityc cang) khOng thanh cOng va tut cang 
duvc truyen den day cep nguOn khong the than rtyi hoac cac du cap, thi met bien 
phap bao ve be sung phai dam bao rang dau tiep dat la deu cuOi cang chiu hire cang. 

Su,  ph6 hcyp duvc xac dinh bang each xem xet va neu can, bang cach pha b6 lap bao 
ye ca ban va kiem tra de chi:mg cOa runt dan khi tac dung line trong Bang D.8. 

0.7.3.2.3. Ve Logic day 

V6 !Doc day hoac cap phai keo dai tir ca cau bao ve ca ban (ca eau giam lure cang) 
vao thiet bi it nhat bang met ni.ra &rang kinh cua day hoac cap. 

Kim tra sip phO hap bang cach xem xet 

D.7.3.2.4. Vat lieu giam ityC cang va day neo 

Day neo phai duvc lam bang vat lieu cach dien hoac co lap lot bang vat lieu cach dien 
phis hap vai cat yau cau ye each dien chinh. Trong trutng hqp day neo la Ong lot co 
ket not ciien vai man boc kim cOa day nguOn co man thi khong ap dung you cau nay. 

Neu ca eau bao ye ca ban (ca cau giam Ityc cang) duvc lam bang vat lieu polyme thi 
ca cau bao ye ca ban phai giCt nguyen cac dac tinh cau true cOa no sau khi giam &rig 
suet khu6n theo Q.8. 

Skr ph0 Op duct xac dinh bang cach xem xet va bang cach ap dung cac thin nghiem 
lure va me-men xoan dia E.7.3.2.1 sau khi lOp bao ye co,  ban dat den nhiet dO ph6ng. 

D.7.4. Diu vac) day 

Cac bien phap bao ve cheng dien gist va chay do then tir day hoac cap not vai mach 
ES2, mach ES3 hoac mach PS3 &Km quy dinh duti day. 

Viet di day hoac cap vao thiet bi phai duvc cung cep cac bien phap bao ye cheng then 
gist nhu,  quy dinh trong Dieu 5. Neu vo bpc day wort qua thir nghiem de ben then cOa 
2.2.4.9.1 &A vai Cach dien phy, v6 boc day co the duvc coi la bien phap bao ye b6 
sung. 

Dau vao day hoac cap phai dutyc cung cap met bien phap bao ye be sung de: 

Ngan chan sty mai mon tha day hoac be mat ngoai cOa cap; va 
Ngan khOng cho day hoac cap bi day vao thiet bi den m&c day hoac cac wet dan 
ctia no, hthc ca hai, co the bi hang hoac cac be phan b8n trong cua thiet bi co the 
bi dich chuyen. 

Sip ph0 hap duvc xac dinh bang this nghiem do ben then giCra runt dan Gila day hoac 
cap va cac b0 phan dan then cham tai ducyc theo cac thin nghiem dm D.7.3.2.1. Dien 
ap th& nghiem dei vai cach then tang cutng phai phu hap vai 2.2.4.9.1. 
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D.7.5. Bao ve uon cong day kh6ng the thao rai 
D.7.5.1. Cac yeu cau 

Day cap nguOn khong the than rtri cua thiet bi cam tay hoac thiet bi dv dinh di chuyen 
trong khi dang van hanh phai dvac bao ye thong 	hOng vO boc, cach dien hoac day 
dan do uOn cong 16i vao thiet bi. 

Ngoai ra, dau vao hoac Ong lot phial co dang mieng be co ger tran nhan co ban kinh 
cong bang it nhat 1,5 Ian &rang kinh bao cOa day co dien tich mat cat ngang Ian nhat 
can noi. 

Ca cau bao ve uOn day phai: 

Dirac thiet ke de bao ve day kh6i bi Lion cong qua mac khi day di vao thiet bi; va 
Lam bang vat lieu cach dien; va 

- Bute co dinh chat than; va 
NhO ra kh6i 16 au vac) cOa thiet bi mot khoang it nhat bang 5 Ian clutng kinh bao 
hoac, dal yen day det, it nhat bang 5 Ian kich thudic bao o canh Ian theo mat cat 
cOa day. 

D.7.5.2. Phutmg phap the, nghiem va heti chi tuan thu 

Thiet bi duvc dat sao cho truc cOa ca cau bao ye uen day, nai day di ra, chech mot 
goo la 45° khi day kh6ng chlu Ivo tang. Sau do dat mot vat nang co khoi Ityang 10 x 
Deg vao dau tv do cua day, trong dO D la &rang kinh bao cOa day hoac vai day phang 
la kich thutc bao canh nhe cOa day, tinh bang milimet. 

Neu ca cau bao ve day lam bang vat lieu nhay vdti nhiet c10, thus nghiem ditto tien 
hanh & 23°C ± 2°C. 

Day det dirge uon theo be mat co than tra nho nhat (be mat de uOn nhat). 

Ngay sau khi dat vat nang vao, ban kinh conga MQi nal cua day khong &vac nhe han 
1,5 C. 

Kiem tra sus ph0 hap bang cach xem xet, bang phep do va, net) can, bang thin nghiem 
van day duac cung Sp kern thiet bi. 

D.7.6. Khoang khng gian de di day 
0.7.6.1. Cac you cau Chung 

Khoang kh6ng gian de di day nguOn duvc b6 tri a ben trong thiet bi, hoac la mot b0 
phan cua thiet bi, de noi c6 dinh hoac de noi day nguOn kh6ng thao rai dvac th6ng 
thutng, phai duct thiet ke sao cho: 

Cho phep day dixac du'a vao va Tau noi mot cach de clang; va 

Dau khong co each dien do day dan it co khe nang bi tuOt khoi cac dau noi cua 
no, hoac, neu bi tuOt, thi dau khOng duct cach dien nay khong the tiep 

• Phan dan co the cham tai ma khOng (Vac noi dung dien trong day clan bao ye; 
hoac 

• Phan dan co the cham WE cua thiet bi cam tay; va 

Trutt khi day nap, not) co, cho phep kiem tra &vac cac ruOt dan da Wei va dal dung 
vi tri hay chu'a; va 

Sao cho cac nap, neu co, co the &vac lap vac ma khOng tao ra rui ro lam hu' hai 
den cac day nguOn hoac cach dien cua Chiang; va 
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- Sao cho cac nap, neu co, de tie)) can cac data not co the dtmc thao ra bang dung 
cu. 

Kiem tra 	pha hgp bang cach xem xet va bang thin nghiem lap dat vai day co diet 
tich mat cat ngang Ian nhat trong phpm vi thich hop duvc quy dinh trong Bang D.9. 

Bang D.9 - Dai kich thu,O,c day duce chip nhin bai cac thiOt bi diu cu.& 

D6ng thin danh dinh dia 
thik bi 

A 

Mit cat danh dinh, mm2  

Day mem Cac cap khac 

Den va bang 3 

Tren 3 den va bang 6 

Tren 6 den va bang 10 

Trail 10 den va bang 13 

Tren 13 den va bang 16 

Tren 16 den va bang 25 

Tren 25 den va bang 32 

Tren 32 den va bang 40 

Iran 40 den va bang 63 

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 

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 

D.7.6.2. Day bOn 
D.7.6.2.1. Cac you ciu 

MOt dau caa runt dgn ben khong duvc lam chac bang m6i han thiec tai nhtIng nal ma 
met den chju Itrc ep tiep )(tic trip khi phuang phial) kep dirge thiet ke de giarn kha nang 
xay ra tiep xUc xeu do hien tugng chay nguOi cua chat han. 

Cac dAu not co dan hOi de ba lai hien tuvng chay nguOi duvc coi la dap Cmg yeu ceu 
nay. 

Viec ngen ngiya vit kpp khOng bi xoay khOng dugc coi la phi) hqp. 

DAu n61 phai duvc bO tri, bao ye hoac each dien sao cho neu mot sgi thanh phan cua 
wet den mem bi tuOt ra khi lap rust den thi se khOng co kha nang xay ra tiep :dm ng6u 
nhien giira sgi thanh phan dO va: 

- Cac phan den co the cham toi; hoac 
- Cac phan den kh6ng not dat duvc each ly vbi cac phan den cham tai doge chi 

bang each dien phy. 
D.7.6.2.2. Phuvng phap th6,  nghiim va tieu chi tuan thti 

Kiem tra sir phili hop bang each xem )(et va, trir khi runt clan d'ac brat duvc char) bi 
theo cach de ngan ngiva cac sgi con tut ra, bang thir nghiam sau. 

Met manh each diet c6 chieu dai khoing 8 mm duvc lay ra fir met Hat, dm day mem 
c6 dien tich mat cat danh dinh thich hop. Met sgi con caa day ben duvc de ter do, cac 
day con Ipi dugc An hoan toan va duvc kep trong dAu n61. KhOng lam rach each then, 
KA con Iv do dime u6n theo mgi hutng co the, nhung khong u6n gap quanh tam bao 
ve. 
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Neu runt d5n la ngutm ES3, sal con tu' do khong duvc cham vao bet ky phan d5n nao 
cif) the chum tai &Ivo hoac phan d5n bat k9 not vaj phan 4:15n cham tel chrqc hoac, 
trong twang hop thiet bj cacti dien kap, thi khong duvc cham vao phan dan bat ky 
dutt cach ly vc5ii cac phan din cham tai duvc °bib& each dien phy. 

Neu day d5n duvc not den du not det, thi sgi con tip do kh6ng cluvc cham vao bet ky 
nguan ES3 nao. 

D.8. Dien tr69 phi tuyOn 

D.8.1. T6ng quan 

Mdt dien tret phi tuyen phai phO hqp vgi IEC 61051-2 hoac IEC 61643-331: 2017, cho 
du c6 cung cap v6 boo chOng chay hay khong, co tinh den tat ca cac dieu sau: 

Cac loaf khi heu tru tien (xem 2.1.1 cilia IEC 61051-2: 1991): 

• Nhiet de logi thap hon: - 10°C 

• Nhiet dO loci cao hun: +85°C 

• Khoing th61 gian nong am, thin nghiem trang trial On dinh: 4 ngay 

Hoac 

Cac lc* khi heu tru tien (xem 4.1 cue IEC 61643-331: 2017) 

• Nhiet do loci thap hon: - 40°C 

• Nhiet de loaf cao bun: +85°C 

• D6 Am tutmg 561: 25% to 75%. 

Dien ap lien tyc toi da: 

• T6i thieu bang 1,25 iOn then ap danh dinh cua thiet bj; hoac la 

• T6ithieu bang 1,25 !An dien ap tr8n cua dal dien ap danh dinh. 

CHI) THICH: Dien ap lien tvc to da khOng gi&i ren b cac gia trj quy dinh trong 2.1.2 cua IEC 61051-2: 1991 hoic 
cat gia trj trong Bing 1 va Bing 2 cua IEC 61643-331: 2017. co the sti clung cac Bien ap khac. 

- Xung ket hqp (Bang I nhom 1 tea IEC 61051-: 1991 / AMD1: 2009 hoac 8.1.1 cua 
IEC 61643-331: 2017, Hinh 4). 

Doi voti th& nghiem, met xung ket hqp duce chon Ur 2.3.6 trong IEC 61051-2: 1991 I 
AMD1: 2009 hoac to,  8.1.1 cua IEC 61643-331: 2017, Hinh 4. Th& nghiem bao gem 
10 xung &rang hoac 10 xung am, rnOi xung c6 dung 1,2/50 ps dOivol dien ap va 8/20 
ps doj veri doing dien. 

Xem Bang 12 de Iva chon loai dien ap ngutm AC va cep qua dien ap. 

Nguon duti 300 V duvc coi la 300 V. 

06i vdri cep qua dien ap IV cua Bang 12, xung ket hqp.6kV / 3kA duvc sir dung ngoai 
trip 600 V, xung kat hqp 8 kV / 4 kA disc sir dung. DO thay the, th& nghiem xung ket 
hqp cua IEC 61051-2: 1991 / AMD1: 2009 (2.3.6, Bang I nharn 1 va Phu luc A) hoac 
thCr nghiem xung Vet hgp cua 8.1.1 Hinh 4 dm IEC 61643-331: 2017, bao gom ce viec 
xem xet dien ap ngutin danh dinh va danh mvc qua dien ap, c6 the chap nhan &Km. 

Sau khi th& nghiem, Man ap dien Ire' phi tuyen tai clang dien do nha san xuat quy dinh 
kh6ng dtrgc thay 561 qua 10% khi so vai gia trj butt khi th& nghiem. 

Phan than cua dien tit phi tuyen triet xung dien ap phai phO hop vbi th& nghiem ngon 
Ixa kim then IEC 60695-11-5, ydei cac you eau they nghiOm sau: 
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- Thai gian ap dyng thin Era: 10 gray; 

- Sau khi thai gian thin Era: 5 giay 

Neu than cOa dien tro,  phi tuyen triet tieu xung dien ap phu hqp vai vat lieu loaf V-1, thi 
khOng 	thine hien thin nghiem ngpn lira kim. 

CHO THICH 1: MOt (Tien tn.* phi tuy4n dei khi dixoc pi la MOV hoac VOR. 

CHID THICH 2: Dien ap dien trot phi 'wen danh nghia la met dien ap, v d6ng dien mOt chieu xac dinh, duct sir 
dung lam diem (ham chieu trong dote tinh thanh phen (xem IEC 61051-1). 

D.8.2. Cac bien phip bao v'4 ch6ng chay 

D.8.2.1. T6ng quan 

Dieu phu nay ap dung cho cote dien trot phi tuyen duvc s& dyng Mu,  met bien phap 
bao ye chong chay: 

Khi phvang phap "Om khe nang bet lira" cua 2.3.4.1 Civac chpn; hoac la 

Khi phvang phap "kiem soat chay Ian" cua 2.3.4.1 duvc chan va vo bpc duvc lam 
bang vat lieu de chay va duct dat each dien trot phi tuyen nho han 13 mm. 

Cac bien pt.* bao ye trong mut nay khOng ap Ong cho dien trey phi tuyen duvc sir 
dung trong mach triet tieu CO dien ap dien tit' phi tuyen danh dinh, nhu,  duvc quy dinh 
trong IEC 61051-1, cao han dien bp chuyen tiep cua nguen dien xoay chieu. 

MOt dien trot phi tuyen se &rat coi la met PIS. 

Thin nghiem qua tai cua dien trot phi tuyen va thin nghiem qua then ap tam 3 phai du'p'e 
thin hien thy thuac vao dien ap xoay chieu lien tyc loin nhat cua dien tree phi tuyen theo 
Bang D.10. 

Bang D.10 - Thu,  nghitm qua tai va qua dien ap tam that cua dien tree phi tuyen 

Dien ap xoay chieu 
AC cvc dai cOa dien 

vet phi tuyen 

Ket not giCra 

L veil N hobc L vol L 1 L veil PE N yeti PE 

1,25 x Vr toil 2 x Vr G.8.2.2 0.8.2.2 va 0.8.2.3 0.8.2.2 va 0.8.2.3 

Tren 2 x Vr tai 

1200 + 1,1 x Vr 

Khong Mir nghiem G.8.2.2 ' 0.8.2.2 

Tren 1200 + 1,1 x Vr Kh6ng thin nghiem Khong thin nghiem Khong Mu,  nghiAm 

Vr la then bp danh dinh hobc dien ap tren cua dai diAn ap danh dinh cua thi let bi. 

D.8.2.2. Thti,  nghiOm qua tai dien tree phi tuy6n 

Thin nghiem sau day duvc m6 phong theo yeu eau cOa Bang D.10 del vdti dien trot phi 
tuyen hoac mach triet tieu xung co china dien trot phi tuyen duac not qua nguen dien 
(L den L hoAc L den N), dutng day tai dat bao ve (L den PE), hoac trung tinh vai (Set 
bao ve (N den PE). 

Mach m6 phong thir nghiem sau se &rot six dyng: 

Dien ap la nguen xoay chieu 2 x Vr 

Deng dien la dOng dien sinh ra tir dien trot thir nghiem Rx mac not tiep vbi nguen 
xoay chieu. 
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- Vr la lien Op danh dinh hoac dien Op tren cOa dai then ap danh dinh cua thiet bi. 

ThO,  nghiem phai dtrqc thyt hien vai dien tret th0,  nghiem ban dau R, = 16 x V. 

Neu mach khong hat ngay trong Ian dat clang dien th& nghiem ban dau, thi ther nghiem 
phai duct tiep tyc cho den khi on djnh nhiet dO (xem A.1.5). 

Sau do, th& nghiem phai duct lap lai vai cac gia tri mei cOa Rx (R2, R3, R4, v...v.) cho 
den khi mach her, trong do: 

R2=8xVrC)  

R3 = 4 X Vr (I 

R4 = 2 xVrC) 

Rx = 0,5 x (Rx.i) x Vr 

Cac linh kien Tau song song vai dien fret phi tuyen cap the bi anh hutng bet' th& nghiem 
nay phai duvc nget ket noi. 

Trong va sau qua trinh th& nghiem, khong duct c6 nguy ca chay no va cac hen phap 
bao ve thiet bi khac dien tr& phi tuyen duct th& nghiem van boat dOng hieu qua. 

Trong qua trinh th& nghiem, mach co the: 

Hat do hoat cTOng cua thiet bi bao ve nhu,  tau chi, tau chi nhiet; hoac la 

- 	Song do hoat dong cua mot GDT. 

D.8.2.3. Th& nghiem qua dien ap 4m thevi 

Thus nghiem qua dien ap tam thel duct mo phong bang cac phirang phap th& nghiem 
sau neu co the: 

Met mach triet tieu xung c6 china cac dien ft& phi tuyen duct noi giCra day d5n nguen 
va (Tat dint thin nghiem theo 8.3.8.1 va 8.3.8.2 cua IEC 61643-11: 2011. Tieu chi tuan 
th0 cua E.4.8 co the du,qc s& dyng thay the cho tiou chi than th0 cua IEC 61643-11. 

Neu s& dyng mach triet ti@u xung thi xung ket hqp quy djnh trong G.8.2 se drat Op 
dyng trutc the? nghiem nay. 

Trong qua trinh thin nghiem, mach co the: 

N460 do host dOng cua thiet bi bao ye nhu,  tau chi nhiet; hoac la 

- 	DOng do heat dOng cua mot GDT. 
CHU THICH: 0611/61 eau he thong phan phOi then khac nhau, qua dien ap tarn thol duvc xac dinh trong Phu lye A 
cua IEC 61643-11: 2011. 

Cac linh kien mac song song vai dien to phi tuyen co the bi ant) hutng bad th& nghiem 
nay phai duct nget ket noi. 

D.9. Mach tich hap (IC) gaol han eking dien 

D.9.1. Mu cau 

IC giai ban dong dien dirqc sir dyng de giai han dong dien trong cac nguon dien de 
cOng suet cfau ra kha dyng PS1 hoac PS2 khong bi ngan mach tix dau vac) den <Mu ra 
nett thong Wan thO tat ca nhOing dieu sau: 

- IC giai han thing dien giai han dOng dien den gia trj xac djnh cOa nha san xuet (kh6ng 
duct Ian han 5 A) trong dieu kien boat dong binh thutng vai bat k9 quy dinh dO lech 
nao duvc tinh den; 
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- IC gibi han d6ng then hoan toan la then tit va khOng co phuvng ben van hanh th0 
cong hoac tai lai; 

- D6ng dau ra caa IC gidii han &mg dien &roc giai han 6,  mOic 5 A hoac nhO han (tai 
tai da &rot chi dinh); 

- IC giai han clang then gibi han &rig dien hoac then ap den gia tri yeu tau yen dO lech 
xac djnh cua nha san xuAt, neu co, toot tinh den sau moi thin nghiem dieu hea; va 

- Chuvng trinh this nghiem nhu' quy djnh trong D.9.2. 

D.9.2. Chuang trinh titer nghitm 

Chuang trinh this nghiem bao gOm cac thin nghiem tinh nang duvc neu trong Bang 
D.11. 

Cac thong s6 k9 thu5t sau day se duos nha san xu5t cung cap de ap dung cac this 
nghiem: 

- Giai han / thong se) k9 thuat cua nguOn dien (neu nh6 han 250 VA); 

- Dien ap dau vao lom nhit (von); va 

- Tai dau ra Iden nhet (ampe). 

Sau rn5u duvc sir dung de this nghiem nhu,  sau: 

M5u 1: DOng 1 

Mk 2: D6ng 2 va 3 

M5u 3: Dong 4 va 5 

M5u 4: Dong 6 

Mk 5: Dong 7 

M5u 6: Deng 8. 

Nguan then cho cac thir nghiem phai co kha nang cung cap tai thieu 250 VA, bit khi 
IC gioi han &mg dien co thong so k9 thuat thip han hoac duvc thin nghiem trong san 
ph5m cu6i ding. 

Bang D.11 - entrang trum mem tra rucu suat cno It; gun nan aong tacit 

Hang 

Hang 
myc 
M

.2
em 

tra 

Dieu kien 
kiem tra 

Chu k9 
Dieu kian 
nhiat do 
thiet bj 
°C a bc 

Dian ap 
kith 
hot 

thi4t bj 

• 
Dian Sp dau 
vao thief laj 

Tai eau ra 
thief bi 

(ampe) sang 
RTN°.° 

1 
Kh&i 
fifing 

Bat chat — 
Chu k9 

10 000 25 
Tat thanh 

Bat 
Um nhat 

(danh dinh) 
Lem nhAt 

(dank dinh) 

2 " 
Bat chat — 

Chu k9 
50 70 

Tat thenh 
Bat 

Lan nhet 
(danh djnh) 

0 f) II 470 pF 

3 . Bat chat — 
Chu k9 

50 -30 
Tat thanh 

Bat 
Lan nhat 

(danh OM) 
0 0 II 470 pF 

4 ' 

Chet 
nguOn dau 
vao — Chu 

kt 

50 50 
 70 Bat 
nhat 

(danh dinh) 
0 0 II 470 NF 

5 " 

Chet 
nguon daft 
vao — Chu 

1(9 

50 -30 Bat 
Lem nhat 

(danh Binh) 0  011470 NF 
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Qua tai 

Ngan 
mach 

Chat 
nguan dau 
ra - Ngen 

mach 

Chat 
ngu6n (Tau 
vao - Chu 

1(9 

Bat chat -
Chu ky 
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50 70 Bat 
Lan nhat 

(danh dinh) 

Hey mach sang 
0Q 

(ha mar-1h 
sang ngan 

mach) 

50 25 
Tat thanh 

Bet 
Lem nhat 

(danh dinh) 
150 % T61 eta 

50 25 Bat 
Lan nhat 

(danh dinh) 
150 % Tai da 

RTN = Tra lei 

11 	= Song song 

a Tmo  khang dust ap dung 

b ± 2 °C 

c 	Mhu c6 dieu kien 3 glee' truest khi kiem tra 

d ± 20% 

e Tai phai &roc thus hien thong qua mat to dien danh dinh thlch hop va mat day dien song song cung 
cap cac dac ISM twang to vai tai dien tra,  khang ohm (0 0) bi nggn mach. Gia trj Chen ap danh dinh cha to 
then khano dvoc nho han gia tri dien ap Ian nhat caa linh kien can thin nghiem  

D.9.3. Tuan thO lieu chuin 

Sau chiming trinh thin nghiem. thiet bi phai 961 han &mg dien phi) hop vai dac diem 
ky thuat cua no (neu co) hoac thiet bi se ho' mach. ThiOt bi her mach dvqc thay the 
bang m5u 	va cac this nghiem duvc tiep tuc (neu ca). 

D.10. DiOn tree 

D.10.1. You eau chung 

061 vai m6i this nghiem trong phan nay, muti m5u dien tr& duvc this nghiem. MOt 
mau la mot dien tree don le (neu dove sir dung met minh) hoac meet nhOm &On troi 
&roc six dung trong (trig dung. TarOic moi th& nghiem, dien tree cCia cac rnAu &roc do 
theo dieu kien D.10.2. 

D.10.2. Di6u kiOn 

Cac m5u phai chiu thin nghiem nhiet 86, dO am theo IEC 60068-2-78, vdoi thOng tin chi 
yet sau: 

- Nhi'at do: (40 ± 2) °C; 

- DC) 5m: (93 ± 3)% c10 am twang del; 

- Then gian thin nghiem: 2 ngay. 

D.10.3. Thu) nghiOm diOn tra,  

M6i m5u phai chiu 10 xung co cut tinh xoay chieu, sir dung mach tao xung this nghiem 
2 ciia Bang D.1. Khoing thori gian giOsa cac xung lien tiep la 60 s va Uc bang dien ap 
chiu th& yeu cau ap dung. 

Sau thCr nghiem, dien tree cOa m6i mAu khOng &roc thay dOi qua 10%. KhOng &roc I6i 

Gia tri dien tree that) nhet trong s6 muti m5u duvc thin nghiem &roc sir dung de do 
thing dien khi xac dinh skr phi! hop vai Bang D.4. 

D.10.4. This nghiem tang di4'n Ai) 
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M6i mau phai chiu 50 Ian phong dien tit,  mach tao xung they nghiem 3 cua Bang A.1, 
vai tOc dO kh6ng qua 12 Ian phding dien m6i philt va Uc bang 10 kV. 

Sau cac thin nghiem, dien fro: cua m6i mau khOng duvc thay d6i qua 20%. KhOng &roc 
161. 

D.10.5. Thep nghiem xung 

M6i malt chiu 10 xung tit,  mach tao xung this nghiem 1 cua Bang B.1, vai Uc bang 4 
kV hoac 5 kV cua cuc xoay chieu vai khoang gian each giCra cac xung toi thieu la 60 
giay (xem Bang 13). 

Sau cac tiltr nghiem, dien trey cua moi mau khOng duvc thay d6i qua 20%. Khong dirge 
16i. 

D.10.6. They nghiem qua tai 

M6i mau phai chiu mat then ap co gia tri sao cho d6ng dien chay qua no gap 1,5 Ian 
gia tri do duct qua dien trey, co dien trey bang gia tri danh dinh quy dinh, duct lap vao 
thiet bi, khi lam viec trong dieu kien 16i dan le . Trong qua trinh thir nghiem, then ap 
ducic giCr kh6ng d6i. Thir nghiem &rat thuc hien cho den khi dat ducyc trang thai On 
dinh nhiet. 

Sau cac thir nghiem, dien trey cua m6i mau khOng duvc thay d6i qua 20%. KhOng duvc 
I6i. 

D.11. Ty dien va khoi RC 

D.11.1. T6ng quan 

Cac yeu cau duel day quy dinh tieu chugn dieu kien khi tha,  nghiem to dien va khoi 
RC hoc cac thanh phan rai tao thanh khOi RC va &rig vai tro nhu,  la bran phap bao 
ye, d6ng theri cung cap cac fiat.' chuan Ira chon cho ty then va kb& RC tuan theo IEC 
60384-14. 

D.11.2. Dieu kien cua ty dien va khoi RC 

Khi co yeu cab trong 2.2.5.2.1, dieu kien sau &rot ap dung khi danh gia to dien hogc 
khoi RC theo cac yeu cau cua IEC 60384-14. 

Thai gian cua thir nghiem nhiet do, dO am, trang thai On dinh nhu' quy dinh trong 4.12 
cua IEC 60384-14: 2005 phai la 21 ngay (48 gide) a nhiet d6 (40 ± 2) °C va dO am 
twang doi la (93 ± 3)%. 

Ty dien chiu duvc thai gian dai han 21 nggy (48 gib) trong qua trinh this nghiem ten 
discyc coi Ia co the chap nhan duvc. 

D.11.3. Quy tic chon ty (Wan 

Lap phy cua to dien thich hqp phai duce chon ter cac lap duvc liet ke trong Bang D.12 
va theo cac quy tae ap dung trong bang. 

Bang D.12 - rep hang ty dien theo IEC 60384-14 
Phan lap ty 
diin theo 

Dien ap danh dinh cua 
ty dien 

Thiv nghitm diet, 
hinh dien ap 

The' nghitm dien 
hinh Min ay RMS 

IEC 60384-14 V RMS xung cua ty ditn 
kV peak 

cua ty dian 
kV RMS 

Y1 Len den vg bao g6m 8 4 
500 
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Y2 Lem hon 150 va bao 
Om 300 

5 a  1.5 

Y4 Len den va bao gem 
150 

2.5 0.9 

X1 Len den va bao gem 
760 

4 a  - 

X2 Len den va bao gam 2.5 a  - 

760 

Quy tee ap dyng b5ng nay. 

1. Dien ap danh dinh cCia ty dien it nhat phai bang then ap lam yiec RMS qua cach 
dien ducic bac cau, duvc xac dinh theo 2.2.4.1.8.2. Ngoai le d6i yoi cac yeu cau 
trong b5ng, met ty dien Y2 ca the du'o'c sir dung trong twang hap yeu cau 2,5 
kV. 

2. Doi yeei ty then don (loci X) dung lam chirc nang each dien, so,  co cua ty dien 
khong duvc dan den hong ba bao ye va kiern tra m5u dien ap xung it nhat phial 
bang dien ap chiu thin yeu cau 

3. Co the six dyng ty then cep cao ban ty then duvc chi dinh, nhu,  sau: 

- km con Y1 neu lop con Y2 duct chi dinh; 

- lop con Y1 hoac Y2 neu lap con Y4 duvc chi dinh; 

- lap con Y1 hoac Y2 neu lop con X1 dirge chi dinh; 

- lap con X1, Y1 ho5c Y2 neu lap con X2 duct chi dinh 

4. Hai hoac nhieu ty dien co the chrgc sir dung not tie!) thay cho ty dien don &iv° 
chi dinh, nhu' sau: 

- lop con Y1 hoac Y2 neu lop con Y1 du'p'c chi dinh; 

- lap con Y2 hoac Y4 neu lerp con Y2 disc chi dinh; 

- lap con X1 hoac X2 neu lap con X1 duvc chi dinh. 

5. Neu hai hoac nhieuty dien duvc sir dyng not tiep, thong phial tuan theo 2.2.5.2.1 
khi co the al dun• va tuan theo cac •u 	tee khac 6,  tren. 

a 	Doi yeri cac gia tri then dung loin hem 1 pF, dien ap this nghiem nay dugc giam 

di mat he só ban• C tron• do C la • ia tri dien dung tinh bang pF. 

D.12. Bo cach ly quang 

BO cacti ly quang phai phili hop yeyi cac yeti cau cCia IEC 60747-5-5: 2007. Khi ap dung 
IEC 60747-5-5: 2007, 

- ThCr nghiem dien hinh nhu' quy dinh trong 7.4.3 Gila IEC 60747-5-5: 2007 phai chrgc 
thvc hen v61 then ap Vini,a, then ap nay it nhat phai bang dien ap this nghiem thich hap 
trong 2.2.4.9.1 cilia tai lieu nay; va 

- This nghiem thvong xuyen nhu,  quy dinh trong 7.4.1 cilia IEC 60747-5-5: 2007 ph5i 
dugc thu'c hien yai then ap 	dien bp nay it nhat ph5i bang dien ap this nghiem 
thich hgp trong 2.2.4.9.2 cCia tai lieu nay. 

D.13. Bang mach in 

D.13.1. T6ng quan 
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Cat yeu cau d0i vaei Cach then chinh, Cach dien phy, cach dien tang cutng ve Cach 
dien kep tren bang mach in drat quy dinh duti day. 

Cat yeu cau nay cOng ap dyng cho cac cuen day cua may bien ap phang. 

D.13.2. Bang mach in khong tang phii 

Cach dien giCra cac wet dgn tren be mat ngoai cua bang mach in khong trang phU phai 
tuan theo cac yeu eau ye khe ha t6i thieu cua 2.2.4.2 ve cac yeu cau ye chieu dai 
&rang ro tei thieu cua 2.2.4.3. 

Kiem tra sis ph0 hap bang cach xem )(et va bang phep do. 

D.13.3. Bang mach in trang phti 

Cac yeu cau ye khoing gian cach phan tach treat khi bang mach ph0 dupe quy dinh 
dirai day. 

MOt phuvng phap thay the de dap (mg cac yeu cau ye bang mach in co phu lap phO 
duce neu trong IEC 60664-3. 

DOi veri bang mach in co be mat ben ngoai dutc ph0 bang vat lieu ph0 thich hap, 
khoang gian each tach biet tOi thieu dm Bang D.13 ap dyng cho cac be phan den dien 
treat khi chUng duet phi). 

Cach dien kep va cach dien tang cutng phai vu'at qua cac thir nghiem thuteng xuyen 
ye do ben dien cua 2.2.4.9.2. 

Met hoac ca hai be phan den dien va toan be khoang gian cach tren be mat giCra cat 
be phan den dien phai duct ph0. 

Phai ap dung khe her too thieu dm 2.2.4.2 va khoang gian each treat toi thieu cua 
2.2.4.3: 

- Neu cac dieu kien tren khong dirge dap (rng; 

- GitIa hai b0 phan dgn dien khong duvc trang phO bat k%'; va 

- Ben ngoai lap phi'. 

Kiem tra six phii hap bang cach xem xet va do luting 

Bang D.13 - Khoing gian cach tach bigt too thigu cho bang mach in Wing phi; 
Dinh cua dign ap lam vigc 

(len dgn va bao Om) 

V dinh 

Cach dign chinh hogc 

Cach dign phy 

mm 

Cgch nhigt gia c6 
mm 

71a 0,025 0,05 

89a 0,04 0,08 

113a 0,063 0,125 

141a 0,1 0,2 

177a 0,16 0,32 

227a 0,25 0,5 

283a 0,4 0,8 

354a 0,56 1,12 

459 0,75 1,5 

570 1,0 2,0 
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D.13.5. Cach d'art giCka cac day din tren cac be mat khac nhau 

Cac yeu cau doi veri each nhiet trail cac lap khac nhau cOa bang nhieu Iap dtrop quy 
dinh &Poi day. 

aeivai Iap cach nhiet ca ban khOng c6 yeu cau ve d6 day. 

Cach dien phy hoac cach dien tang twang giCra cac 66 phan d5n dien tren cac be mat 
khac nhau trong bang mach in mot Iap hai mat, bang mach in nhieu lap va bang mach 
in lei kim loci, phei co do day tOi thieu la 0,4 mm duvc cung cep 661 mOt lap hoac phO 
hop voi mOt trong cac th6ng s6 k9 thuat va NAM qua cat thin nghiem lien quan trong 
Bang D.14.  

Dac diem k9 thuat am vat 
lieu cach nhiet 

Loai the,  nghierna 
Kiern tra dinh 1(9 ve do 

ben dien` 

Hai kip vat lieu cach nhiet 
dang tam bao g6m a lap 
"pre-preg"b 

Khong yeu cau CO yeu eau 

Ba hoac nhieu lap vat liOu 
cach nhiet clang tam bao 
g6m ca lap spre-prer 

Kh6ng you cau Kheng yeu cau 

QCVN 132:2022/13TTTT 

710 1,3 	 I 2,6 

895 1,8 	 3,6 

1135 2,4 3,8 

1450 2,8 4,0 

1770 3,4 4,2 

2260 4,1 4,6 

2830 5,0 5,0 

3540 6,3 6,3 

4520 8,2 8,2 

5660 10 10 

7070 13 13 

8910 16 16 

11310 20 20 

14140 26 26 

17700 33 33 

22600 43 43 

28300 55 	 55 

35400 70 70 

45200 	I 86 86 

Phep not suy tuyen tinh c6 the du'ctc six dung girra hai diem gan nhat, khoang gian 

cach tinh toan &rot lam trim dein gia so" 0,1 mm tang len. 

a Khong bat bu6c thir nghiem cUa D.13.6 

163 



QCVN 132:2022/BTTTT 

He th6ng each nhiet vat lap 
phO gom tren nen kim Ioai, 
duvc xi, ly & nhiet do a 500 
9C 

Kh6ng yeu eau Co yeu eau 

He thong each nhiet, yeti hai 
hoec nhieu lap phO khong 
phai la gem tren nen kim lopi, 
doqc xi: ly Et nhiet d6<500 ° 
C 

CO yeu eau Co yeu chu 

CHU THICH 1: "Pre-prep" la thuat ngly &roc sv dung cho met lap vai thuy tinh duvc ngam tam vat nhva a 
dung 6n met phan. 
CHU THICH 2: De biet dinh nghla ye gem. team IEC 60050-212: 2010, 212-15-25. 
°Dieu hoa nhiet do cua E.13.6.2 sau de la thus nghtem de ben dien cua 2.2.4.9.1. 
L'Cac leip civet tinh butte khi &ig ran. 
c Kiern tra de ben dien &roc thvc hien tran bang mach in thanh ahem. 

D.13.6. Kiim tra tren bang mach in d5 dove trang 

D.13.6.1. Chuan bj mau va kiem tra so' be) 

Can c6 ba bang mach in m5u (hoac dOi vai cac thanh phan &roc phO trong D.14, hai 
thanh phan va met bang mach) duvc xac dinh la m5u 1, 2 va 3. CO the sir dung cac 
bang mach thvc to hoa.c cac mau diierc san xuat dac biet vai Iap phO dpi dien va cac 
khoang phan cach tOi thieu. MOi bang mach m5u phai dai dien cho cac khoang phan 
cach toi thieu duvc sir dung va &roc phi). Moi mar t, deu phai tu5n then trinh tv day dO 
cua cac quy trinh san xuat, bao gom ca qua trinh han valam sach, ma no thvOng duvc 
thvc hien trong qua trinh lap rap thiet bj. 

Khi duvc kiem tra bang mat thutng, cac bang mach khOng co dau hieu ye to kim hoc 
bong bong trong lOp ph0 hoac bi dOl cac ranh den dien a cac g6c. 

D.13.6.2. Phu'o'ng phap kiem tra va than th0 tido chuan 

Mk 1 phai tuan then trinh tv chu k9 nhiet cua 2.2.4.1.5.3. 

Mk 2 disc 0 trong tti say hoan loan a nhiet de va trong khoang theri gian duvc ch9n 
to' do thi trong Hinh D.3 sir thing dutng chi so nhiet 80 Wang &rig vai nhiet dO hoat 
dOng t6i da cua bang mach da dutt ph0. Nhiet dO cua 16 duvc duy tri a nhiet do quy 
dinh ± 2 °C. Nhiet de duvc sir dung de xac dinh dutng chi so nhiet dO la nhiet de cao 
nhat tren bang mach co the an town. 

Khi sir thing Hinh D.3, co the so' dyng pile!) nOi suy giCra hai throng chi so nhiet dO 
gan nhat. 

164 



1 000 

900 

800 

700 

800 N
it*
  d
o  

th
bi

 g
ia

n  
la

o  
ho

a  
(h

)  

QCVN 132:2022/BTTTT 

0 0 

QV 
0 

CV Cs/ 

9 	9 U 
g, 

U 
U U U 

III 1•111 SI ISSII SS MSS VS !man mai ami 
a ma 11•1111 SS MISS ISMS tat SSW Sin as S 

a 
• is. IMO Sijig :SIM anl-IIIII ant laillfl ran Ilael liali 

flea IMIMI=1 WIZ: minimi ll ill WI itl= =Mx as 551 
a UM IIIIIIMI1011 flea alallali NS inns seat a rasa 

in; rli =II ;rah .=111111: ellaillird 1==r11:1111121 CC =I; : 
I III MUM IMMO IOW 	MS IN 	allall /allallaNall ass arnalla IN MI I an mar ist no ISMS 	I SWIM NIPPISSIMI• A 

MIIIIISI SM. alla II 3 ISM a a mat ISMS! as sealSi a Sl, laail MEM SIMI au i 
I an ass ag Inn nu Ile ins asaasiimit a iSm laaamia • 

I lif ilt Int 11211 1111111121:12:11.1' 'LILT= wit 
F. MIMI Min IIIIM1111 

	

itlitiglinti 	111115=ra 
i. Mr JIM. INIEIMUMN NIS= MN 

a MIN MIMS 
111 1111111MM ann SIM al la sacra MI as IS1 aIAMI ISI MISS 

an 11111111111S NM 	g !tams! among 1111111111411111111111411 
..• sea. 0114/S1/0 • Nash. • me al. == ;allate  = = =osome me nil as ran ersi,.......... 	I: siElln SS'S SI IM 

MN= == ma aaa =2 a" - == i i gis=  i 1 a al  E at E El 
'a: II= iramszet rim: rui a 

an Tx= = ==: ' = 
..-e TM= Ins"ralk" .1=ll fr.= :nit It =Ir. ==."3: 1= an Mallialliffil pin: crass riar Ss ILI= :=1 a

s Nil 	inci Iiinig in 	goM7 HI 

	

:WSJ LSI WON MI a CZ 	 ininataia: 1 0 MS t 

	

a 1111111111nle PINS Male Walt slalMal SS 	 an•11., 
WM ill11111011111 /IMAM! IMO MI 	i 	.1111111111111 III 

400 11111/11 MIMI SIM ass a ails alla at IIIIIIIIIIINII MIII 
saes MS IIIIIMISIIII NM Si MIMI Si NS SI 

l
= sae Ill MEM all lall a i OI SIII ilISSI a M ini S 

it San WS Mass 1111•1 all SIM sac SMNS Sal al a 
II: SSW MS a SIN ASO HSI asst Ilia SIM allow as 
II ;IMS a SS SI lailla11111111 MS 211111. SINII an itis  
• nn on MB lug as. En ass aist INIIMIW111111111 

Nall 1111111111111111MMMOMMI 1 NEU IMO MIMI Mt its 111111111111S MOM 1111tai MN ME 	IM inn anin111111n1 immi 
r  JUNI nom 11•111 asp an mar znismo Inn 
I inn IMO IOUs 111111 WEI Ma 	Si 300 

300 280 
	

240 220 200 
	

180 
	

160 	140 	120 	100 

Nhi.t d6 (C) 

Hinh D.3 - Thal gian lao hoe nhiet 
Sau do, bang mach mat( 1 va 2 ducc dien chinh de Am theo 2.3.4.8 va phai chit, dutyc 
th& nghiem de ben dien cOa 2.3.4.9.1 giCra cac runt din. 
Bang mach mau 3 phai chiu th& nghiem de ben mai men sau: 
Cac vet xuterc duet thipc hien tren nom cAp bd phen dAn dien va cac phAn ngan cach 
xen ke nhau tai cac diem ma cac diem ph5n tech se chju de d6c hem An lOn nhAt trong 
qua trinh th& nghiem. 
Cac vet xutc dugc thtyc hien bang met chOt thep ding, deu cOa chot c6 long hinh 
non co g6c yai dinh la 40 °, dau cOa no du cc lam tren ye danh b6ng, ye:el ban kinh 0,25 

mm ± 0,02 mm. 
Vet xvoic duct thyt hien bang cach Mc chi& dpc theo be mat theo met phang yuOng 
g6c yfri cac canh rue" d5n yeti Mc de 20 mm/s ± 5 mm/s 	trong Hinh D.4. Chat chiu 
tai den mCrc Ityc tec dyng dqc theo tryc cCia no la 10 N ± 0,5 N. Cac vet wet phai each 
nhau it nhat 5 mm va each mep mau it nhat 5 mm. 
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cita chot doc 
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Ch6t cloc 

IC 

CHU THIGH: Chet nem trong mat phang ABCD vuOng g6c vii mau mot. 

Hinh D.4 - Klem tra do ben mai men cho cac lap son 

Sau thin nghiem, lap san ph0 khong &roc nal long hoac khong bi xuyen thCing. Lap 
phO phai chiu duvc thir nghiem de ben dien nhly quy dinh trong 2.2.4.9.1 giCra cac runt 
den. Trong truing hop bang mach in lei kim loai, chit nen la met trong nhang chat 
dan 

Neu Crng suit co,  hoc hoac sty Um cong &roc dat len bang mach, co the an cac thin 
nghiem b6 sung de xac dinh vet rart (xem IEC 60664-3) 

D.14. Lop phi) Wen cac du not linh kien 

D.14.1. You cau 

Cac yeu cau di veil lap phi) ten cac dau not linh kien va cac loai twang ty), trong do 
lap phi) duvc sir dung de giam khe ha va chieu dai dutng re &roc quy dinh cluti dAy. 

Cac lap phO co the duvc sir dung cho cac diu ben ngoai cCia cac linh kien de tang 
hieu qua khe her tea chieu dal &king re (xem Hinh M.11). Cac khoang gian cach nh6 
nhat cOa Bang D.13 ap dung cho link kien truet khi sun 	va 	phai dap Crng 
tat ca cac yeu cau 	E.13.3. Viec b6 tri co hoc va de et:mg et:a cac du mai phai ph(' 
hap de dam bao rang, trong qua trinh xir IY binh thutng, lap rap vao thiet bi va sir 
dung sau do, cac dau not se khong bi bien clang lam n&t lop phO hoac giam khoang 
gian cach tach biet giCra cac be phan dan dien dual gia tri trong Bang D.13 (xem 
D.13.3) 

D.14.2. Phtpang phap kiem tra vi tuan tha lieu chuin 

Sy,  tuan ilia dugs kiem tra bang cach xem xet Hinh M.11 va bing cach ap dung trinh 
tty thir nghiem neu trong D.13.6. Cac thin nghiem nay duvc thtyc hien tren met lap rap 
hoar, chinh bao gam (cac) linh kien. 

Thin nghiem do ben mai men cua E.13.6.2 duvc thyt hien tren bang mach in m3u, 
duvc chuin bj dac biet nhty mei to cho mau 3 trong D.13.6.1, ngoai trir viec ngan each 
giCra cac be phan dAn dien phai dai dien cho khoang gian cach nho nhat va de dc 
dien the Ian nhit duvc sCr dung trong lap rap. 

D.15. Be phan china diy chit long c6 ap suit 

D.15.1. Yeu cau 
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LFC dat ben trong thief bi phai tuan th0 tat ca cac you tau sau: 

- ChM long de chay hoac clan lien phai duvc bao quan trong binh china, va LFC phai 
tuan theo cac thin nghiem cOa D.15.2.3, D.15.2.4, D.15.2.5 va D.15.2.6: 

- Cac b0 phan phi kim lc* cua he thong binh china phai chiu duot cac thin nghiOm cOa 
D.15.2.1 va D.15.2.2; va 

- LFC phai dupt lap ben trong thiOt bi sao cho Ong khong tip xuc yeti cac canh sac 
hoac bat ky be mat nao khac to the lam hang Ong va neu LFC bang no hoac giarn ap 
suit cua nO, chat long kh6ng the lam hong mot biOn phap bao vO. 

Thir tu' cua cac bai thin nghiem khOng duct chi dinh. Cac thin nghiem c6 the duos 
thtyc hiOn tran cac mau rieng biOt, ngosi tit sau thin nghiem cua D.15.2.2, the:, nghiOm 
cua E.15.2.1 duct ten hanh 

D.15.2. Phwang phi!) thir nghiem va titan thti tiou chuin. 

D.15.2.1. Thu' nghitn ap suit thtly tinh 

Sty ph(' hop duvc kiem tra bang cach dinh gia d0,  liOu co sin hoac bang thin nghiem 
sau. LFC tiep xac vai khi guyen hoac khOng co ap suit (vi thy hOp mtyc) kh6ng phai 
la dOi tuvng cua thin nghiem nay. 

MOt mau LTC phai chiu mot thin nghiOm ap suit thus/ tinh trong 2 phOt a nhiOt do ph6ng 
va de ap suit cao nhat trong so nh ("mg dieu sau: 

- Ba len ap suit lam viec Ian nhat do nha the tao quy dinh a nhiet dO Ian nhat do duct 
trong dieu kiOn lam viec binh thuang; va 

- Hai Ian ap suit lam viec Ian nhat do dug° a nhiet dO On nhat trong qua trinh ap dyng 
cac dieu kiOn lam viec khong binh thutng cua A.3 va cac dieu kiOn sir có dan le cOa 
A.4. 

D.15.2.2. Then nghiem khi nang ch6ng dweyng rb 

Hai mau LFC, trong do co mot hoac nhieu b0 phan ducyc lam bang vat lieu phi kim 
phai duvc say khO trong 14 ngay a nhiet.d0 87 °C va duqc dat trong 16 say kh6ng khi 
luu th6ng hoan toan. Sau khi say, 	th6ng phai tuan theo thin nghiem dm D.15.2.1 
va cat b0 phan phi kim loaf khong duet co clau hiOu tar h6ng nhu nOt va 10n. 

D.15.2.3. Thin nghiOm tinh twang thich cua (Sng va phy kitn 

Muti mau cua cac mau thin duvc lam bang vat lieu sir dyng cho Ong va cac phy kiOn 
di kern cua LFC, trong dO mot hoac nhieu bO phan duvc lam bang vat lieu phi kim lop', 
se duvc thin do ben keo theo tieu chuan ISO 527. Nam mau thin phai duct thin nghiem 
trong dieu kiOn nhu: da nhan va nam mau thin con !pi sau the': nghiem say 40 ngay 
trong not oath they china day chat long di, dinh ve duy tri a 38 °C. Ap suit ben trong 
cOa cac cum dupt duy tri a ap suit khi gust). DO ben keo sau khi On dinh khOng 
dugs nh6 han 60% dO ben keo trutt khi al& nghiem. 

Ngoai ra, nam mau cua cum LFC da hoan thien c6 the duvc thin nghiOm mien la Ix) 
phan duct thin nghiOrn phi] hqp vai thin nghiOrn c70 ben keo. Cac mau lap rap hoan 
chinh chin day chat long dux dinh, ap suit ben trong duy tri dap suit khi guyen, duvc 
say trong 40 ngay 6 38 °C trong trong mot 16 say kh6ng khi luu th6ng hoan toan. 

D.15.2.4. Thin nghi%m dy rung 

ARA mau LFC, hoac thiet bi chCra LFC, phai duct On chat nao be tact rung a vi tri sir 
dyng binh thuang cua no, nhu,  quy dinh trong IEC 60068-2-6, bang nit, kip hoac day 
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dai quanh linh kien. Huang cua dao deng la theo phvang thing &ring va cac mire dO 
thin nghiem la: 

- Thai lutng: 30 phitt; 

- Bien de: 0,35 mm; 

- Dal tan: 10 Hz, 55 Hz, 10 Hz; 

- T6c do quet: khoing met quang tam mai phOt 

D.15.2.5. Thfp nghiArn dap xe nhiAt 

MOt mAu LFC phai chju ba chu k9 say trong 7 h 6' nhiet d6 cao han 10 °C so vii nhiet 
dO toi da thu dirge trong dieu kien van hanh binh thu'o'ng, dieu kien van hanh kh6ng 
binh thutng cua A.3 va cac dieu kien sv co dun le cua A.4, tiep theo la nhiet dO phemg 
trong 1 h. 
CHU THICH: LFC khang duce cap then trong qua trinh thCr nghiem tren 

D.15.2.6. Thu,  nghiAm kat 

MOt mAu LFC phai chju cac thir nghiem cua Q.2 (thir nghiem 10 N ap thing cho phy 
kien co the tiep can cluvc vii nguti co tay nghe va Q.3 (thir nghiem 30 N ap dyng cho 
phu kien co the flap can duos vat nguti dutc hutng dan hoac nguti binh thutng. 

D.15.3.Tuan thi) tieu chuAn 

Scr phit hop &rot kiem tra bang each xem xet va danh gia dir fieu duos cung cep 1)61 
nha san xuat hoac bang cac thir nghiem cua D.15.2. Trong va sau cac tilt} nghiem 
nay, khong dutc dirt, kh6ng bi r6 ri va kh6ng duct nOi long bat k9 ket not hoac be 
phan nao. 

D.16. IC bao gam chat nang xa to ditn (ICX) 

D.16.1. You eau 

ICX va bAt k9 thanh phan lien quan nao quan trong d6i vdri chirc nang ph6ng then cua 
ty dien (chang han nhty ty dien ngu6n) tai be phan c6 the them tai dvqc deu &rot 
thir nghiem 16i trip khi dap irng mot trong cac dieu kien sau: 

- ICX vol mach hien ket flint' dutc cung cap trong thiet bj phi&hcyp vii cac thir nghiem 
cua D.16.2. Bat k9 thanh phan nao lam suy giarn xung (chang han nhty bien the va 
GDT) lam suy giam xung tat ICX va mach lien ket deu bi ngat ket nal; hc4c la 

ICX duos thir nghiem rieng phis hqp yeti cac yeti chu cua D.16.2. Neu cac thanh 
phan xa ben ngoai ICX la can thiet: 

• ChOng phai dirge diva vao thir nghiem cua D.16.2, va 

• Cac thanh phan ph6ng dien dvqc sir dung trong thiet bi phai nam trong pham vi 
dutc thir nghiem. 

D.16.2. Thep nghiAm 

Trong trutng hap ICX dutc thir nghiem beri chinh n6, thi viec thiet lap thir nghiem 
phial theo khuyen nghi cua nha san xuAt ICX. 

- Xir ly da Am 5.4.8 trong 120 h. 

- 100 xung &rang va 100 xung am giira dutng day va trung tinh sir dung ty dien c6 
then dung nhO nhat va then tr& c6 then trer nhO nhat do nha san xuAt ICX quy djnh. 
Thai gian gicra hai xung bat k9 kh6ng dote nh6 hurt 1 s. Xung phai nhty quy djnh 
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trong mach 2 cOa Bang B.1 vai Uc bang then ap qua de duvc xac dinh trong 
2.2.4.2.3.2.2. 

Cac xung phial &rot cluing len dien ap nguOn. Dien ap nguon duvc coi la tOi da cCia: 

• Dai then ap danh djnh cCia thiet bi khi duvc that nghiem trong thiet bi, hoac 

• Dien áp nguon tOi da theo quy dinh cua nha san xuat ICX khi dutcyc this nghiem 
rieng. 

- flat then op nguon xoay chieu bang 120% dien ap danh djnh trong 2,5 phut. 

- 10 000 chu ky ket not va ngat ket not nguon dien. Neu ICX duvc thin nghiem bang 
chinh no, thi phai sat dung ty dien c6 dien dung 16,n nhat va then ter c6 dien ter nh6 
nhat theo quy djnh cua nhe san xuat. Thai gian chu kY ket not va nget ket not khOng 
duvc nhe han 2 gray. 

Neu bat ky thanh phan mach lien quan nao (khac vai nhOng thanh phan quan trong 
dti vai chin hang ph6ng then) bi 161 thi co the duvc thay the bang met thanh phan 

D.16.3. Tuan thu tieu chuAn 

Sty phi) hap &vac kiem tra bang cach danh gia cac dir lieu c6 san hoac bang cach tien 
hanh cac thin nghiem & ten. 

This nghiem ph6ng dien ctia ty then duvc tien hanh sau cac thir nghiem ten, dam bao 
ICX hoac EUT (duvc cung cep can° vai ICX) tiep tuc cung cap chin nang bao ye. 

CHU THIGH: Danh gia es lieu to san bao 96m th6ng tin ye sv 66 c6a bet kje thanh phan mach then nao lien quan 
girt cho the 60 phang &an a the 60 bat /clUng. 
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Phy lyc E 

(Quy dinh) 

Tiou chi doi vol tin hieu chuong dien thoai 

E.1. YOu cau chung 

Hai "yang phap thay the duvc m6 to trong phu Itic nay phap anh kinh nghiem thu'c 
tea cac khu vvc khac nhau tren the giai. Phvang phap A la dien hinh cua cac mang 
dien thoai tvang tty & chau Au va Phtyang phap B ctaa cac mang O. Bac M9. Hai 
phvang phap dan chieu den cac tieu chart ve an toan dien twang &rang nhau. 

E.2. Phuvng phap A 

Phvang phap nay yeu cau d6ng then 1-rs1 va 1;s2 chay qua then trey 5 000 0. giCra hai 
day cian bat ky hoac giCra mot day clan va that bao ve khOng wort qua cac gieri hen 
duvc chi dinh, nhu,  sau: 

a) 06i vai dieu kien hopt d6ng binh thutng,l-rst, dong dien dvqc xac dinh tir tinh toan 
hoac &mg dien do duet cho bat ky chu ky d6 chuOng hoat d6ng dan le nao t1 (nhu,  
duvc xac dinh trong Hinh E.1), khong vuvt qua: 

- DOi vai chuong co ranh (ti < co), thing then cho beei dutng cong cOa Hinh H.2 tai ti; 

- De d6 chuong lien tuc =), 16 mA. 

dan vi mA, dune tinh nhau sau: 

In  
Irst = 

I 	ti  —600 !EL 	1200— el x rp 

TS1 
— 	

2 600 X  Vt 

_L  

r 600 	V.2 

/pp 

Vai (t1 5 600 ms) 

Voi ( 600 ms < < 1200 ms) 

Vai (t1 a 1200 ms) 
Int = 

2V 

Trong do, 

ip la dOng di6n dinh, tinh theo mA, cue Ong song tuong ring trong Hinh E.3 

Ipp la dOng diOn dinh — dinh, tinh theo mA, Goa clang song Wong Cmg trong Hinh E.3 

t1 claw tinh theo ms 

b) Doi vai cac dieu kien hoat dOng binh thutng, Irs2, thing dien trung binh cho cac 
cum lap !pi dm tin hieu d6 chuOng co ranh dutc tinh toan cho mot chu ky nhip de) 
chuong t2 (nhty duvc dinh nghia trong Hinh E.1), khOng vup't qua 16 mA RMS. 

hs2 tinh theo dan vi mA &rot tinh bang 

ti 	2  t2 —tt 	!tic ).sli  

t2  ITS2 = 	x ITS1 	t
2 	

3,752 

Trong 65, 

tinh bAng mA, mo to nhu' trong H.2.a); 

/do  la dOng di6n mot °Neu tinh bbng mA they qua diOn trey 5 000 0 trong khoeng theri 
gian kh6ng hot dOng cua chu ky nhip; 

11 va t2 door b4u thi Sag ma 

CHU THICH: Ten se ctia ditn ap do chuOng dien thoai thtzong nam trong phAm vi tir 14 Hz den 50 Hz. 
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c) Trong cac dieu kien sty có don le, bao gom ca truang Nip de, chuting lien tuc: 

- Irsl khong duvc VIM qua mo to bai dvang tong trong Hinh H.2, hoac 20 mA, chon 
gia tri Ian han; va 

- ITs2 khong dirge vuvt qua gieri han 20 mA 

ha 

Hinh E.1 - Vi dy ve chu kjf (fl) va nhip chuong (f2) chuong 

16 T A 

• • 	• 

100 

53 
	

100 
	

7130 	Std 	I ̂co 
Deng den (mA) 

Hinh E.2 - Gieri han nhip chu6ng 
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Icy 

1„. 

• • 

'1 

0 

  

   

?WO 

41' 
sc„ 

ii 
0 

Hinh E.3 - Ming dinh, clang dinh — dinh 

E.3. Phipang phap B 

E.3.1. Tin hieu di chu8ng 

E.3.1.1. Tin so 

Tin hieu d6 chuong chi duvc sir dung cac tan so c6 thanh phan ca ban bang hoac nhO 
han 70 Hz. 

E.3.1.2. DiOn ap 

Dien ap d6 chuong phai nhO han 300 V tit dinh tai dinh va nhO han 200 V dOi vai dat, 
dirge do tren dien to it nhat la 1 MO. 

E.3.1.3. nhip 

Dien ap dO chuong phai duvc ngat de tao ra cac khoang thai gian yen Ong trong 
khoang thai gian it nhat la 1 s, cach nhau khOng qua 5 s. Trong khoang thai gian yen 
tinh, dien ap not dat khong &rot vuvt qua 60 V DC. 

E.3.1.4. Eking sty CO dan 

Trong twang hap de &teing, lien tuc tree nen lien tuc do met I8i don le, thi d6ng dien 
qua dien tree 5 000 0 disc not giaa hai day dan dau ra bat k9 hoac giCra met day d5n 
dau ra va dat khong dime vu,at qua 56,5 mA tir dinh den dinh, nhu,  the hien trong Hinh 
E.3. 

E.3.2. Thiit bi cat va di4n in giam sat 

E.3.2.1. Dieu kien sir dung thiit bi yip hoic di%n Sp giam sat 

Met mach tin hieu dO chuong phai bao gem met thiet bi ngat nhip nhu,  quy dinh trong 
H.3.2.2, hoac cung cap met chin nang Om sat dien ap nht., quy dinh trong E.3.2.3, 
hoac ca hai, thy thuec vao dong en qua met dien tree xac dinh disc nOi giira 100 tao 
tin hieu dO chuong va dat, nhu,  sau: 

- Neu clang dien qua (lien tree 500 II ha Ian han khong vuvt qua 100 mA le,  dinh den 
dinh, thi kh6ng can thiet bi ngat va dien ap giam sat; 

- Neu thing dien qua dien tree 1 500 0 hoac Ian han %mat qua dinh-dinh 100 mA, thi 
phai co met thiet bi gay yap. Neu thiet bi veep dap &ng cac tieu chi ve chuyen di duvc 
quy dinh trong Hinh H.4 vai R a 500 0, thi khOng can dien Al) Om sat. Tuy nhien, nett 
thiet bi yap chi dap (mg cac bait chi chuyen di vai R a 1 500 0, thi dien ap Om sat 
cung phai duvc cung cap; 

- Neu d6ng dien qua dien V& 500 0 hoac Ian han vuvt qua 100 mA tit dinh den dinh, 
nhu'ng clang dien qua dien tree 1 500 0 hoac Ian han kh6ng vu,cyt qua gia tri nay, thi: 
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• MOt thiet bi yap phai dtrcyc cung cap, dap Ong cac Weil chi chuyen di duce quy dinh 
trong Hinh H.4 vol R a 500 0, hoac 

• 	Phai cung cap en ap giam sat. 

CHID THIGH 1: Noi chung. cac thiet bj ngat nhay cam vai dOng (Tien ye kheng o5 dap toyer' tuyen tinh, do deo tinh 
ditn trar / &rig di4n ye he th dap Cmg Ere thai gian trong thiet ke cOa chimg. 
CHO THICH 2: a Om thieu thdri gian thir nghiem. hOp din tra phi tuyen Muting dtrOc e& dung. 

000 
  Tibet 1r ngat 

:79 'in 6CD inA) 

5;Xl — 

Neu6'n 

Ia 200 — 

1C0 

   

    

    

(los, I00 mA) 

20 	  
C.C2 	C CS 	3.1 	 0.5 	1.0 	5.0 

Thai gian toi da (s) 

E.3.2.2. Thiel bi truvt 

MOt thiet bi ngat nhip not lien nhay cam vat dong dien trong vanh khuyen se Oat 
chu6ng nhis quy dinh trong Hinh E.4.  

E.3.2.3. Giam sat dien ap 

Blen ap charn dat Vert dau hoac von? day an co cuing d0 cut dai it that to 19 V, 
nhumg kh6ng vvort qua 60 V m6t chieu, bat cif khi Pao khong c6 dien ap d6 chuOng 

(trang the' khOng 
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Phu lyc G 
(Tham kit) 

Danh myc qua CHO Ai) (theo IEC 603644-44) 

Khai niem danh myc qua then ap duct sir dyng cho thiet bi duct Sp then Wye tiep 
to' nguOn dien xoay chieu. 

Dien ap qua do Ian nhet co the gap phai a giao dien deu vao nguon cCia thiet bi dutc 
ket not yai nguOn Itraj duet gqi la then ap qua do nguon Itrai. Trong tai lieu nay, khe 
hot t6i thieu doh vdvi cach dien trong mach not \fa' nguon then din tren diet, op qua de 
cua nguOn kroi. 

Theo IEC 60664-1, gia tri cOa then ap qua de nguon dutc xac dinh tit dien ap nguon 
va Danh muc qua dien ap, I den IV. 

Do do, bpi qua then ap phai duet xac dinh cho thing thiet bi dirdc thiet ke de not veyi 
nguOn dien (xem Bang 1.1). 

Cac danh myc qua then ap co ham 9 xac suAt ho'n la 9 nghia ye su' suy giam vat ly 
cOa dien bp qua de 6,  ha kru trong qua trinh lap Cat. 

CHU THICH 1: Khai niern v6 danh muc qua dien ap nay dupe sir dung trong muc 443 ctia IEC 60364-4-44: 2007. 

CHU THIGH 2: Thuat ngfr danh muc qua dien ap trong tai lieu nay dOng nghia vet danh muc Chits xung ducic sir 
dung trong muc 443 cira IEC 60384-4-44: 2007. 

Thuat ngir danh MIX qua dien ap kheing duet sir dyng lien quan den he thong phan 
ohei nguon DC tronq tai lieu nay.  

Phan 
loci 

Thiet bi ye diem ket nei vol nguon 
AC 

Vi du 

IV Thiet N se dtrcec ket not vai diem ma 

ngu6n dien chinh di vao toa nha 

- 	Thiet bi do dien 

- 	Thiet bi tong nghe thong tin cho viec do 
dien tir xa 

III Thiet bi se la mot phan khOng the 
thieu cea toa nha day dien 

- 	0 cern, bang cau chi vb chuyenn bang 

- 	Thiet bi Om sat nguon den 

II Thiet bi co the cam vao hoc duvc 
ket not vinh \den se duet cung cap 
tir he thong day dien dm toa nha 

- 	U'ng dung gia dinh, thiet bi cam tay, thiet 
bj dien gia dung 

. 	x 
Phan Ian cat thiet bi ITE trong toa nha 

I Thiet bi se du'q'c k4t not veva ngu6n 
dien CSC biet trong 

nhirng bien phap nao (SA duvc thut 
hian de giam qua do 

- 	Thiet bj ITE duvc cap nguon tit ben ngoai 
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Phu luc H 
(Quy dinh) 

Day quin cach dien khong c6 cac Iap cach dien xen ke 

H.1. You ciu chung 

Yeu caw d6i vai day quan ma cach dien co the dvqc sir dung de cung cap Cach then 
chinh, Cach dien phy, each dien kep hoac each dien tang awing trong cac b0 phan 
quail kh6ng cb each dien xen ke dvqc quy dinh duti day. 

Phu !pc nay ap dung cho: 

- Day quan Von dac c6 dutng kinh Er 0,01 mm den 5,0 mm va day quan ben c6 tiet 
dien kiting dvang; va 

- Day quan dac hinh vuOng va hinh chit' nhat dac (uOn phang) co bet dien ter 0,03 mm2  
den 19,6 mm2. 

H.2. Thtsp nghiem dien hinh 

H.2.1. Yeu cau chung 

TrO,  khi c6 quy dinh khac, day quan phai vutt qua cac the',  nghiem dien hinh sau day, 
dvqc thvc hien 6' nhiet de) to,  15 ° C den 35 ° C va dO Am twang dOi tip 45% den 75%. 

H.2.2. Be ben dien 

H.2.2.1. Day quin tron dac va day quin ban 

H.2.2.1.1. Day c6 dtkrng kinh ruet din danh nghia den va bao gOm 0,1 mm 

Mk thin duce chuin bi theo 4.3 dm IEC 60851-5: 2008. aeu vat sau do la 

Chiu ther nghiem dO ben then cua 2.2.4.9.1, gitra runt dan dm day d5n va Ong try, vai 
dien op they nghiem toe thieu la: 

- 3 kV RMS hoac dinh 4,2 kV d6i vai each then tang cueing; hoac la 

- 1,5 kV RMS hoac dinh 2,1 kV dOi vai Cach then chinh hoac Cach dien phy. 

H.2.2.1.2. Day c6 dwomg kinh runt din danh nghia tren 0,1 mm clan 2,5 mm 

M5u this dugs chuen bi theo 4.4.1 cua IEC 60851-5: 2008. Mk vat sau d6 chiu thCr 
nghiem dO ben dien cua 2.2.4.9.1 vol diet, bp thir nghiem khong nhe han hai len then 
ap thich hqp cua 2.2.4.9.1, ttii thieu la: 

- RMS 6 kV hoac dinh 8,4 kV dOi vai each dien tang eyeing; hoac la 

- Dinh 3 kV RMS hoac 4.2 kV dOi vai Cach dien chinh hoac Cach dien phy. 

H.2.2.1.3. Day c6 dtromg kinh runt din danh nghia tren 2,5 mm 

Mk tiler &we chuen bi theo 4.5.1 dm IEC 60851-5: 2008. Sau do, mAu thp,  phai chiu 
Di& nghiem do ben dien cua 2.2.4.9.1 giDa'a runt dan cua day dan va tam ban, vai dien 
ap thir nghiem tai thieu la: 

- 3 kV RMS hoac dinh 4,2 kV dOi vai each then tang cueing; hoac la 

- 1,5 kV RMS hoac dinh 2,1 kV dOi vai Cach then chinh hoac Cach then phu. 

H.2.2.2. Day hinh vuong hoac hinh 	nhat 
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Mau thin nghiem duvc chuan bi theo 4.7.1 cua IEC 60851-5: 2008 (ruOt den dan dirge 
bao boc beri cac tam chup kim loai). Sau do, m5u thin phai chiu thin nghiem dO ben 
dien cua 2.2.4.9.1, vai then ap thtl nghiem toi thieu la: 

- 3 kV RMS hoac dinh 4,2 kV d6i vai each dien tang cutng; hoac la 

- 1,5 kV RMS hoac Binh 2,1 kV cl6i vai Cach then chinh hoac Cach then phy. 

H.2.3. Tinh linh hoat va tinh Wan this 

Sir dung Dieu 5.1.1 (trong Thir nghiem 8) cOa IEC 60851-3: 2009, six dyng &trig 
kinh tryc dm Bang H.1. 

Sau do, meu thin nghiem dirge kiem tra theo 5.1.1.4 cua IEC 60851-3: 2009, tiep theo 
la thin nghiem diO ben then dm 2.2.4.9.1 trong tai lieu nay, vial dien ap thCr nghiem t6i 
thieu la: 

- 3 kV RMS hoac dinh 4,2 kV d6i voi each dien tang cutng; hoac la 

- 1,5 kV RMS hoac dinh 2,1 kV dei vai Cach dien chinh hoac Cach then phy. 

Dien ap lit& nghiem &roc dat giCra day va true ga. 
Wang kinh hoac do day runt an danh djnh (mm) Outing kinh tryc ga (mm) 

WO 0.35 4,0 ± 0,2 

Duti 0.5 6,0 ± 0,2 

Oven 0.75 8,0 ± 0,2 

Oven 2.5 10,0 ± 0,2 

Dtreti 5 Bon Ian dutng kinh hoac de day runt an 

danh dinh 

Theo IEC 60317-43 

LAIC cang tac dyng len day trong qua trinh quart hen tryc ga duvc tinh dulang kinh 
day tuvng duang vifri 118 MPa ± 10% (118 N mm2  ± 10%). 

Khong bat bueic phial uon theo chieu doe a canh co kich thutc nh6 han (chieu riOng) 
d6i voi day hinh chit nhat. 

Doi vai thin nghiem cuitin day tryc quay Gila day hinh vuong va hinh chic nhat, hai vong 
day lien nhau kh6ng can tiep xlic vai nhau. 

H.2.4. Sec nhiet 

Mau thin nghiem phai duvc chuan bi theo 5.1.1 (trong Thu,  nghiem 8) cOa IEC 60851-
3: 2009, tiep theo la this nghiem dO ben dien cua 2.2.4.9.1 trong tai lieu nay, vai then 
ap thCr nghiem tai thieu ia: 

- 3 kV RMS hoac dinh 4,2 kV 56i vai each then tang cutng; hoac la 

- 1,5 kV RMS hoac dinh 2,1 kV d6i vah Cach dien chinh hoac Cach dien phy. 

Dien ap thir nghiem duvc dat gitla day va tryc ga. Nhiet dO16 la nhiet d6 Then quan cOa 
cap cach nhiet trong Bang H.2. Dutng kinh true ga va Itre cang the dung len day trong 
qua trinh quan tren tryc ga du'p'e quy dinh trong H.2.3. Thee nghiem dO ben dien &vac 
tien hanh a nhiet do phonq sau khi Iay ra khoi 16. 
Cap 	chiu 

nhiet 

cap 105 

(A) 

Cap 120 

(E) 
Cap 130 

(B) 

Cap 155 

(F) 

Cap 180 I 

(H) 

Cap 200 

(N) 

Cap 220 

(R) 

Cap 

250 

Nhiet dole 200 215 225 250 275 1 295 315 	345 

Nhiet de to phai dtrqc duy trl trong khoing ± 5' so yen nhiet do quy dinh. 

176 



QCVN 132:2022/BTTTT 

Cthc lap lien quan den vise phan loai vat lieu cach dien va EIS theo tieu chub IEC 60085. Cac kV hieu 

chv cai duvc chi dinh disc ghi trong ngoac den 

Kh6ng bat buOc phai uon theo chieu doc 6,  canh c6 kith thuot nh6 hen (chieu rOng) 
dei vei day hinh chi' nhat. 

H.2.5. Duy tri cuemg dq dien sau khi uon 

Nam mau th& &roc chuAn bi nhu' trong H.2.3 va &roc thin nghiem nhu sau. M6i met' 
the',  duvc lay ra khei true go, dat vac hop dung va dinh vi sao cho co the bao quanh it 
nhat 5 mm ban kim loai. Cac dau cua runt den trong mau th& phai dO dal de tranh hien 
twang chop they. Ban phai c6 dueng kinh khong qua 2 mm va phai bao gam cac vien 
bi bang the') kheng gi, niken hoac sat ma niken. Thuec ban duvc rot nhe vao vat chera 
cho den khi Mau th& &roc bao phO bati lap ban it nhat 5 mm. Vet ban phai dupc lam 
sach dinh ky bang dung mei thich hop. 
CHU THICH: Quy trinh thin nghiem tren &roc sao chap tit 4.6.1 c) ctia IEC 60851-5: 1996, hien a duvc rut lai. 
N6 Meng c6 trong phi& ban thu tu (2008) caa tieu chuan 06. 

Mau thin phai chiu th& nghiem de ben then dm 2.2.4.9.1, voi then Op th& nghiem ten 
thieu la: 

- 3 kV RMS hoac dinh 4,2 kV &Si vO,i tech dien tang cuOng; hoac la 

- 1,5 kV RMS hoac dinh 2,1 kV del voi Cacti then chinh hoac Cach then phu. 

Huang kinh true ga va Itrc tang tae dog len day trong qua trinh quan tran true gA nhu,  
trong Bang H.1. 

.2 H.3. Kiem tra trong qui trinh san xuat 

H.3.1. Yeu cau chung 

Nha san xuat day den phai th& nghiem tia Eva trong qua trinh san xuat theo IEC 62230 
nhu quy dinh trong H.3.2 va H.3.3. 

H.3.2. Kiem tra tia lCva 

Dien ap thO,  nghiem dei vol th0,  nghiem tia lira dien phai phu hop yeti thO,  nghiem do 
ben dien cOa 2.2.4.9.1, viel gia tri tai thieu la: 

- 3 kV RMS hoac dinh 4,2 kV dei vai each dien tang cueing; hoac la 

- 1,5 kV RMS hoac dinh 2,1 kV dei veyi Cach then chinh hoac Cach dien phu. 

H.3.3. ThO,  nghiem ley mau 

ThO,  nghiem lay mau phai dvoc tien hanh theo th& nghiem thich hap quy dinh trong 
H.2.2 

177 



QCVN 132:2022/BTTTT 

Phy lyc I 
(Quy dinh) 

Khdia lien dOng an than 

1.1. You cau chung 

1.1.1. You cau chung 

Kh6a lien dOng an toan phai &rot thiet ke sao cho d6i vdri mOt nguti binh thutng, cac 
nguon nang luvng lopi 2 va cap 3 se dvqc than ra tarot khi nap, dra, v.v. o vi tri ma 
cac b0 phan do co the tier) can duvc nhv nguon nang luvng bpi 1. 

Khoa lien Ong an toan phai dvqc thiet Ice sao cho doi vbi nguti dvqc hvang din, 
cac nguOn nang Iveng lopi 3 se dvec than ra trverc khi nap, the, v.v. de vi tri ma b0 
phan nay co the tiep can dvqc nhty nguon nang Iveng lopi 2 trey xuong. 

Khoa lien dOng se: 

- Yeu cau ngat dien trutc dO cOa cac b0 phan d6; hoac la 

- Tyr dOng bat du nget ket not nguon cung cap cho cac b0 phan nhv vay va giam 
xuong: 

• Nguon nang Iveng Ioai 1 trong \tang 2 s cho mOt nguti binh thverng, va 

• NguOn nang Iveng Ioai 2 trong vong 2 s cho mOt ngveri duvc hutrig 

Neu viec giam cap nguon nang Itreng keo dai ho'n 2 s, thi bien phap bao ye hutng 
dan phai dvqc cung cap then , ngoai trir twang hqp SO: 

- Phan Er 1a phai duvc dat tren cera, nap hoac b0 phan khac bat dau hoat Ong kh6a 
lien dOng va dvqc mer hoac thao ra de trep can; va 

- Phan t& 3 la thy chon. 

Cac yeu t6 coa bien phap bao ve hutng din phai dap &rig cac yeu cau nhv sau:: 

- Phan tir 1a: IEC 60417-6057 (2011-05) cho cac bei phan chuyen Ong hoac IEC 
60417-5041 (2002-10) cho cac b0 phan nang 

- Phan tCr 2: khong &rot chi dinh 

- Phan tir 3: kh6ng duce chi dinh 

- Phan tr.? 4: thol diem ma nguon nang luvng se giam xuong min can thiet 

1.1.2. Phwang phap the" va lieu chi tuan thu 

Mire nang Iveng cua cac bc) phan ngdm nang luvng Ioai 2 hoac cep 3 dvqc then dei. 

Kiem tra sv phu hqp bang cach xem xet, do lutng va sir dung phien ban thing khong 
red cCia dau do thie nghiem then Phy lyc R. 

1.2 Cac thanh phan 	the bao vg khea lien Ong an than 

Cac !DO phan bao 	cau khoa lien dOng an toan phial duvc coi 15 cac bien phap 
bao ve va phial tuan theo Phy lyc G hoac 1.7.1 neu co. 

Kiem tra sty ph0 hqp then Phy lyc G hoac 1.7.1 va bang each xem xet. 

1.3. Vo tinh thay dei the dc) von hinh 

Kh6a lien Ong an Wan kh6ng dvqc hopt Ong bang cac dau d6 quy dinh trong Hinh 
R.1 hose Hinh R.2, neu co the bp dung de thay doi cap nang Iveng trong khu vvc, 
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khong gian hoac diem truy cap duve dieu khien thanh nguon nang luting loai 3 cho 
mot nguti duvc hutng dan, hoac ngu6n nang Ivong foal 2 hoac nguen nang lugng 
loai 3 dOi vai mot nguti binh thutng. 

Kiem tra sir phO hap theo Phu luc R va bang each xem xet. 

1.4. Ghi de Pao ve kh6a lien Ong 

Mat nguti co chuyen mon co the ghi de khoa lien Ong an toan. Ghi de khoa lien Ong 
an toan: 

- Se yeu cau mot ne kit co chi) dich de van hanh; va 

- Phai tv Ong dat Iai ve heat dOng binh thvang khi qua trinh bao duffing bean tat, 
hoac ngan heat dOng binh thutng trir khi nguti co tay nghe cao d5 tien hanh khoi 
phyc; va 

- Neu n'am trong khu voc ma mot nguti binh thutng c6 the tiep can hoac, neu co, mot 
twang dan nguti, se khong the heat dOng duvc bang cac phvang tien tharn do quy 
dinh trong Phu lye R, va phai yeu cau mot c6ng cu de hoat dOng. 

Kiem tra sir ph0 hop theo Phy lye R va bang each xem xet. 

1.5. Khong an toan 

1.5.1. You cat' 

Trong trotting hap co bat ky tinh trang I3i dan le nao trong he thOng kh6a lien dOng an 
toan, khong gian &roc kiem scat bOei kh6a lien dOng an toan phai: 

- Hoan nguyen ye nguen nang loping loai 1 cho nguti binh thutng hoac nguen nang 
loping 'cal 2 cho nguti duvc hutng din; hoac la 

- Duct khoa trong dieu kien heat dOng binh thutng va tuan thO cac yeti cau hien hanh 
dOi vo'i nguOn nang luvng loai 3. 

1.5.2. Phwang phap the',  va tieu chi tuan thu 

Kiem tra sir ph0 hop bang each dva ra tumg lei thanh phan dien, co,  dien v5 ca khi, 
tfrng loi mot. Cac diet' kien su' co dan le doge me to trong A.4. DOi vai moi sty co, 
khong gian dvqc dieu khien bai khoa lien d'Ong an toan phial tuan theo cac yeu cau pip 
dung cho cac dieu kien sir có dan le dOi vdei nguon nang iuvng twang Ong. 

Cac b0 phan va bo phan cua kh6a lien Ong an toan doge sir dung lam co,  cau bac) 
ye khong ph5i chiu cac dieu kien sv có dun le neu chung tuan theo K.2 hoac 1.6 neu 
co. 

Cac khoang gian each tach ce dinh trong cac mach khoa lien dOng an toan (vi dy, cac 
mach lien ket veil bang mach in) khong phai chiu cac dieu kien sur cot  dan m6 phOng 
neu cac khoang gian each tach tuan theo 1.7.1. 

1.6. Khea lien dang an toan hoat d6ng bang co hoc 

1.6.1. You cau ve d6 ben 

Cac 130 phan ca khi chuyen dOng trong he thong khoa lien dOng an toan ca va dien 
phai co dO ben thich hop. 

1.6.2. Phu'ong phap the.' va tieu chi tuan thin 

Kiem tra sir ph0 hop bang each xem xet he thong khoa lien dOng an toan, di) lieu c6 
sari va, neu can, bang each lupin phien he,thOng kh6a lien dOng an loan qua 10 000 
chu ky boat dOng. Trong trutng hop co bat ky 16i nao trong hoac sau 10 000 chu ky 
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boat Ong cua he thong khOa lien dOng an toan, khong gian disc kiem soat bai khoa 
lien dOng an toan phai: 

- Hoorn nguyen ve nguOn nang luvng loai 1 cho nguti binh thutng hoac ngu6n nang 
itrang loai 2 cho nguti duvc hutng din; hoac la 

- DIJVC khoa trong dieu kien ho5t dOng binh thutng va than thu cac yeu eau hien hanh 
dOi vai nguon nang Itycyng loai 3. 

CHIT THiCH: Thai nghiem tren dine ben hanh de kiem era sire chiu dvng cua cac be an chuyen Ong khac vai 
cast)* Phan trong he thOng kh6a lien (Xing an Wan, Thiet br dong at ye ra ID. He thong khoa lien clang an toan, 
Thief bi thing cat va ra le, neu c6. 614 (yen theo Phy lye G hoac 1.7.1. 

1.7. Cach ly mach khoa lien dong 

1.7.1. Khoing gi5n cach Lich biet d6i 	cac khe ha Cep XI:1C va cac phin tip 
mach khoa lien Ong 

Khoang gian cach torch biet doi vai cac khe ha tier) xix va cac phan tip mach khoa lien 
dOng phai tuan theo cac you cau sau neu co the ap dung. 

a) Neu Thiet bi dong cat hoac ra le ngat kit not day din mach trong mach duvc not 
yeti nguon dien, 

khoang gign each torch biet dgi vai cac khe ha dap xac va cac mach lien quan cua 
thong khOng duvc nhe horn 

dOi vai thiet bi nggt kit not (xem Phu lye L). 

b) Neu Thiet bi clang cat hoac ra le norm trong mach cach ly vai ngutm dean thi khoing 
gi5n each torch biet dOi vai cac khe ha tiep XCIC khong ducfc nho han gia tri khe ha ten 
thieu lien quan doi vai Cach dien chinh de cach ly cac nguon nang !yang loai 2. Cac 
phan Ws mach khoa lien dOng, slr c6 cua 

he thOng khoa lien dOng cia the danh bpi he thong kh6a lien dOng, chgng han nhu cac 
khoang gi5n each torch co dinh trong mach khOa lien dOng an toan, phai phi) hap vai 
cac yeu cau dm 2.2.4.2 doi vai Cach dien chinh. Qua then ap tam than khOng disc 
tinh den de xac dinh then ap s& dung trong Bang 10 va Bang 11 tar khi mach then chiu 
qua dien ap tam thai. 

c) Neu Thiet bi dong cat hoac ra le norm trong mach cach ly vai nguon then thi khoang 
gian each tech biet th5i vai cac khe ha tiep x0c khong disc nho han gia tri khe ha VA 
thigu lien quan dOi vai each then tang waling de cach ly the ngulin nang Ityang loai 3. 
Cac phan tCr dm mach kh6a lien Tang, sky co trong d6 ca the lam h6ng he thong kh6a 
lien Ong, chgng han nhix khoang gian each phan cach c6 dinh trong mach khoa lien 
dOng an toan, phai tuan theo yOu cau cua 2.2.4.2 dOi vai Oath then chinh, ngoai tar 
taking hap co nguy ca de Oa tinh mang lien quan den khong gian king vao nhau, 
cac khoing gi5n cach ngan each co dinh phai phi/ hap vai yeu thu dal vai each dien 
tang °yang. Qua dien ap tam thai kh6ng &rot tinh den de xac dinh dien ap sir dung 
trong Bang 10 va Bang 11 tar khi mach then chiu qua dien Ai) tam that 

De thay the cho a), b) va c), khoang gian each torch biet dal vai khe her trap xac giCra 
cac tier) diem a vi tri tat phai chiu duce they nghiem dO ben then cua 2.2.4.9.1 duvc 
yeu cau doi vor Cach dien chinh hoac cach dien tang cutng, neu co. Khe ha tiep xoc 
phai pht) hap vai cac yeti cau ten trutc va sau thin nghiem cua 1.7.2. 

He s6 nhan dO cao cua Bang 16 khong can tinh den. 

Khoang gian each torch biet doi vai khe hat tiep )(tic cua Thiet bi dong cat hoac ra le 
phai tuan theo 1.7.3 va 1.7.4 ngobi cac yeu cau trait tar khi Thiel bi dOng cat hoc ra 
le twang Crng phi) hap vfri G.1 va G.2. Dieu kien the! nghiem dO ben phai the hien dieu 
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kien hoat dong binh thuang tei da ben trong thiet bi lien quan den then ap va clang 
dien ma cac tiep diem lam gian doan dieu kien boat Ong trong thiet bi lien quan den 
then ap va dong dien ma cac tiep diem ngAt. 

1.7.2. Kiem tra qua tai 

Thep diem eels Thiet bi dong cat hoac ro,  le trong he thOng khoa lien dOng an toan phai 
chiu thin nghiem qua tai bao gem 50 chu kjt hopt dOng yen tee de tie 6 den 10 chu 1<9 
m6i phut, tao ra va pha ve,  150% clang dien dat trong Crng dung, ngoai trip twang hqp 
d6. khi Thiet bi (long cat hoac tiep diem ra le clang cat tai Ong ca, the',  nghiem duvc 
tien hat yen Coto c6a dang ca a tinh trang khoa. 

Sau (her nghiem, he thong kh6a lien dOng an toan, bao gem ca Thiet bi dong cat hoac 
ra le, se van hoat dOng. 

1.7.3. KiGm tra do bGn 

Tipp diem cOa Thiet bi Ming cat hoAc ra le trong he thong khoa lien dOng an than phai 
chju th& nghiem CO ben, tao ra va ngAt 100% dong dien dint trong &rig dung vai tee de) 
tie 6 den 10 chu kY hoat clang mei phOt. Ca the sir dung tec de dap xe cao han neu 
nha san xuAt you cAu. 

Doi vai Thiet bi d6ng cet say duiec se,  dung trong he thong kh6a lien dOng an toan 
trong ES1 hoac ES2, thin nghiem la 100 000 chu kY hoat dOng. Doi vai cac Thiet bi 
d6ng cat va ro,  le khac trong he thong kh6a lien dOng an than, tiler nghiem la 10 000 
chu ky host dong. 

Sau thix nghiem, he thong kh6a lien clang an toan, bao gem ca Thiel bi dOng cat hoAc 
ia le, se van boat clang. 

1.7.4. Thu' nghitm d§136n diGn 

Ngoai tru,  cac thiet bidding cat trong ES1 hoac ES2, the') nghiem dO ben dien nhu' quy 
dinh trong 2.2.4.9.1 du,qc ap dung giCra cac tier) diem sau cac the, nghiem dm 1.7.3. 
Neu tiep diem nem trong mach then du,gc not vai nguon then thi dien ap ther nghiem 
dugc quy dinh doh yeti cinch dien tang °sang. Neu tiep diem nem trong mach cinch ly 
vai nguen Vet thi dien ap thO,  nghiem nhu,  quy dinh dOi vai Cinch dien chinh trong 
mach not vbi nguem dien 
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Phu lyc K 
(Quy dinh) 

NgAt k4t noi cac thiet bi 

K.1. Yeti au chung 

MOt thiet bi nggt ket noi phai duct cung cap a ngat ket noi thiet bi khoi nguon cung 
cap. Neu mot thiet bi ngat ket noi lam ng5t day dan trung tinh thi thiet bi do phai nget 
dOng thavi tat ce cac day clan pha. 

Thiet bj ngat ket noi co the la: 

- Phich cam tren day cung cap dien; hoac la 

- Be ghep noi thiet bi; hoac la 

- Met Thiet bi d6ng cat each ly; hoac la 

- BO ngat mach; hoac la 

- BAt k9 phirang tien twang throng nao de nget ket noi. 

DOi vai thiet bi duct thiet ke de dirge cap nguon tir nguon dien xoay chieu Qua dien 
ap cap I, Qua dien ap cap II hoac Qua dien ap cap III hoac to,  nguon dien met chieu la 
ES3, thiet bi ngat ket noi phai co khoang gian each tiep xiic it nhat la 3 mm. D6i vai 
nguon dien xoay chieu la CAp qua dien ap IV, phai ap dung IEC 60947-1. Khi dirge 
ket hgp trong thief bi, thiet bi ngat ket noi phai dirge ket noi tang chat the tang tot vai 
ngutm cung cap den. 

DOivai thiet bi dutc thiet Ice de dirge cap ngucin tir ngutin dien met chieu kh6ng phai 
ES3, 

- Thiet bi ngat ket noi phai co khoang gian each flap diem it nhAt bAng mire tei thieu 
giai ph6ng mat bang Cach dien chinh; va 

- CAu chi c6 the thao raj co the duvc sir dyng nhu,  met thiet bj ngat kat noi, mien la ne 
co the tiep can dirge chi cho met nguti dirge hutmg dan hoac met ngutei co k9 nang. 

K.2. Thik bi duvc1c4t nai vinh vin 

DOi veri thiet bi dirge ket noi co dinh, thiet bi ngat ket noi phai dirge ket hgp trong thiet 
bi, trO,  khi thiet bi duct kern theo hvetng dan lap dat neu re rang thiet bi nget ket noi 
thich hqp se dirge cung cap nhu,  met phAn caa viec lap dat tea nha. 

CHU THiCH: Cac thiet bi nget ket nal ben ngobi se khong nhat thief phai dinc cung cep cling vai thigt bi. 

K.3. BO ph'an yin con nang luvng 

Cac be phan 6,  phia ngutin cung cap ctia thiet bi ngat kat mai trong thiet bi van &roc 
cung cap nang luvng khi thiet bi ngat ket noi phai dirge dirge tat; phai dirge bao ye 
de giam nguy co tiep xoc ngau nhien 1)61 nhCrng nguti c6 chuyen mon. Thay vao do, 
hireing dgn se dirge cung cap trong só tay dich vv. 

K.4. Thik bi mot pha 
DOi veri thiet bi mot pha, thiet bi ngat ket noi phai ngat dOng thol ca hai circ, ngoai trir 
thiet bi ngat }Cot noi met eve c6 the dirge sir dyng de ngAt ket noi day pha khi co the 
diva vao viec xac dinh trung tinh trong nguon kthi. Neu chi co met thiet bj ngit ket n61 
mot ctirc trong thiet bi, thi phai dira ra huting clan ye viec cung cap them met thiet bi 
ngat kat noi hai circ trong he thong lap dat cua tea nha khi thiet bi divot sir dyng 
nhirng nal khong the xac dinh duct trung tinh irony ngutm dien 
VI DU Cac trutng hgp yeu cAu thiet bi ngat kat noi hai circ la: 
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- Tren thiet bi duet cung cap tut he th6ng dien GNU; 

- Tren thiet bj co the thing de cam ma dirge cap nguen qua be noi cua thief bi co the 
dao nguvc hoac phich cam co the dao nguvc (trip khi chinh bo ghop hoac phich cam 
cua thiet bi ducc sir dung lam thiet bi ngat ket noi: 

- Tren thiet bi duvc cung cap tit 6 cam co arc tinh khOng xac dinh. 

K.5. Thiet bi ba pha 

Dei vai thiet bi ba pha, thiet bi ngat wet noi phai ngat (fang thol tat ca cac day den pha 
cua nguen cung cap. Doi vai thiet bi you cau ket noi trung tinh,vOi.  he th6ng nguen 
CNTT, that bi ngat ket noi phai 16 thiet bi b6n ctyc va phai ng5t ket noi tat ca cac pha 

day den va day den trung tinh. Neu thiet bi ben cvc nay khan° duct cung cep trong 
thiet bi, thi twang den lap dat phai neu re sty can thiet phai cung cep thiet bj nhu,  mat 
phan cua viec lap dat tea nha. 

K.6. Thiel bi dOng cat lam thiet bi nget ket noi 

Trong trutng hgp thiet bi ngat ket Weil ia met Thiel bi clang cat duvc lap trong thiet bi, 
vi tri bat va tat phai dirge danh dau phu hgp vOl F.3.5.2. 

K.7. Phich cam lam thiet bi ngit ket noi 

Trong trutng hgp phich cam tren day nguen duvc set' dyng lam thiet bi nget ket noi, 
hutng den lap dat phai neu re rang d6i vti thiet bi ca the cam dutc, 6 cam phai de 
d5ng tiep can. Doi von thiet bi co the cam duvc danh cho nguti binh thutng lap Tat, 
hutng dan lap dat phai duvc cung cap cho nguti binh thi.romg. 

K.8. Nhi'eu nguan then 

Khi met thiet bi nhan (lien fir nhieu nguen (vi dv, dien ap / ten s6 khac nhau hoac la 
nguOn thy phOng), thi phai co mat bien phap bao ve twang dan noi bat phb help gen 
mei thiet bi nget ket noi de cung cap day dO Wang den rid town ba nguen dien khei 
thiet bi. 

Co the s& dung mat bin phap bao ye theo hvang den cho nhieu hem mat thiet bi ngat 
ket noi, mien la no co the nhin thay re rang tir cac diem ngat kat noi. 

Cac yeu to cua Nen phap bao ve hutng den phai nhty sau: 

- Phan ter la:, IEC 60417-6042 (2010-11); va IEC 60417-6172 (2012-09) 

- Yeu to 2: "Than treng" hoac tir hoac van ban twang dvang va "Nguy co' va cham" 
hoac van ban twang du:any 

- Phan tit 3: thy chgn 

- Phan fir 4: "Ngat kat noi tat ca cac nguen en" hoac van ban twang &rung 

Thief bi ket hgp vol UPS ben trong phai có cac dieu de tat UPS mot cach clang tin cay 
va ngat ket noi Tau ra cua no trutc khi bao dutng thiet bi. Hutng den nget ket noi 
UPS phai duvc cung cap. Nguen nang luvng ben trong cua UPS phai duvc danh deu 
thich hqp va duet bao ye khoi sty tiep xtic ngau nhien bel mat nguti co chuyen mon. 

K.9. Tieu chi tuan thu 

Kern tra sv phb hop bang cOch xem xet 
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Phu lyc NI 
(Quy Binh) 

Phil) do khe ha khong khi va chiiu dai duulvng ro 

Trong cac hinh duti day, gia tri X duvc cho trong Bang M.1. Trong truang hop chieu 
dai &rang r6 nh6 han X thi de sau cua khe hoac ranh &vac be qua khi do chieu dai 
&rang re. 

Neu khe her khong khi nhe nhat yeu cau Ian han 3 mm, gia tri bang M.1 duvc ap dung. 
Neu khe her khong khi nhe han 3 mm thi gia tri X la gia tri nhe han cea: 

- gia tri lien quan trong Bang M.1 hoac 

- 1/3 khe ha khong khi nhe nhat yeu cau. 

Bang MA - Cie tri cue X 

DO nhietrn bin 

(xem 5.4.1.5) 

X 

mm 

1 0,25 

2 1,00 

3 1,50 

Trong cac hinh sau, khe ha khong khi va chieu dai Sang re duvc the hien Whir sau: 
Khe ha khong khi 

w 	lit 7W111.711 	Chieu dai duang ra 

lbC 

Dieu kien: Can xem xet g6m cac ranh co cac canh song song hoac hep den vao co de 
sau ye chieu rQng khong qua X mm. 

Qui tae: Chieu dai dutng re va khe ho' kh6ng khi duvc do trite tier) qua ranh. 

Hinh M.1 - Ranh hep 
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if. C 

Hinh M.2 - Ranh rang 

Dieu kien: Tuyen can xem xet gorn cac ranh co canh song song có d9 sou bet kY va 
co chieu rOng Ian hem hoot bang X mm. 

Qui tae: Khe ha khOng khi la khoang gian each theo dutng thong. Chien dal during 
r6 theo &rang vien cOa ranh. 

!LC 

Dieu kien: Tuyen can xem xet gom cac ranh ding ch& V co gOc ben trong nh6 han 
80° va chieu rOng Ian han X mm. 

Qui tee: Khe ha khong khi la khoang gian tech theo dutng thing. Chien dal dvang 
ro theo duang vien cOa ranh nhu'ng day ranh &vac "n61 tat" bang tuy4n X mm. 

Hinh M.3 - Ranh chi) V 

BO phan d5n kh6ng dutc not 

Hinh M.4 - BO phan din then vao giiva, khong n6i. 
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Dieu kien: Chieu dai cach din co ba phan din chen giCra, khong n6i. 

Qui tic: Khe ha khong khi la chieu dal d + D, chieu dai dutng r6 cOng la d + C. Trong 
trutng hap gia tri cua d hoac D nho han X thi cac gia tri nay dvac xem la bing "0". 

% 
lk 

* * 

1* 
% 

eik 	s  
s a.- tolfr 	 o at M. 

% 
1 L C 

Dieu kien: Tuyen can xem xet gem cac gan. 

Qui tic: Khe her khOng khi la dutng thing ngin nhat qua dinh gin. Chieu dai dutng 
rb theo dutng vin cOa gan. 

Hinh M.5 - Gan 

Dieu ki6n: Tuyen can xem xet g6rn ch6 noi kh6ng duvc gin kin c6 cac ranh c6 d6 rang 
nhe han X mm d m6i phia. 

Qui tic: Khe her kh6ng khi va chieu dai dutng r6 la khoang gi5n cach then dutng 
thing nhu' chi ra ten hinh. 

Hinh MS - Ch6 n6i thong gin kin c6 ranh h9p 
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Dieu kian: Tuyen can xem xet gom ch6 not khOng ducec gAn kin co cac ranh c6 d6 rOng 
Iden han hoc bang X mm a mot phia. 

Qui tAc: Khe he' khong khi la khoang gran cach theo dutng thong. Chieu dai dutng 
ro theo &rang vien cita cac ranh. 

Hinh M.7 - Ch6 no t kh6ng gin kin c6 ranh rong 

Dieu kien: Tuyen can xem xEt gom ch6 nen khong duvc gan kin c6 ranh a mot phia 
co ranh chieu rOng nh6 han X mm va phia con lai co ranh chieu rOng Ibn han hoac 
bang X mm. 

Qui Vac: Khe hey khOng khi va chieu dai dutng r6 nhu' chi ra tr8n Hinh M.8. 

Hinh M.8 - Ch6 not kh6ng gAn kin c6 ranh ring va hcp 
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C 

Khe hey giCea mu vit va vach cua h6c qua hep nen kh6ng can tinh den. 

Khi khe ht giu,a dau vit va thenh cua h6c nh6 han X mm, phep do chieu dai dutng r6 
du'ac thvc hien tip vit den tutng tai nai co khoang gian each bang X mm. 

Hinh M.9 - Hem hqp 
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EC 

Khe her girra mu vit va \tech cua h8c qua hep nen kh6ng can tinh den. 

Hinh M.10 - H6c r{ong 

WC 
Tim 1dm loci 

Hinh M.11 - PhU xung quanh thiat bi 
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Mach clang 

1  

   

Klaoanz he 
Khoinz cacti &tag rb 

10—*-15-1  

   

      

      

      

         

 

• 

        

          

          

           

thong illy diOith 
Khoing cach theo 
G.133 va Bang 0.13 

Hinh M.12- PhO tren h% thong day in 

Hinh M.13 - Vi dy ve cac phOp do trong vó b9c bang vat Hay cach lien 
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- Kan 23.4.5.5 

irc 

Hinh M.14 - Cac tritSi not bang xi mang trong bang mach in nhiau lap 

Khoing cach din 
bip cich ifien 

1'6 bpi 

Ket not 2 

Hinh M.15 - Thiat bi chin day hap chat each din 
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Xem 2.3.4.4.5 
	Xent 2.3.3.43 	

Lap Dinh 
cacti di4n 

Hinh M.16 — Lipp cach co phan v6ng 
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Phy lyc N 
(Quy dinh) 

Cac bien phi') bao va chong lei cac vat din dien 

N.1. Thong tin chung 

Phy lye nay quy dinh cac bien phap bao ve de Om khe nang xay ra hoa hoan, dien 
giat va phin &rig hoa hoc bat lei do sir )(am nhap cua cac vat the qua cac 16 tren cung 
hoac ben c4nh cua thiet 1)1, hoac do sy' c6 tren chat long ben trong, hoac do hOng lap 
phi) kim !cal va chat ket dinh dam bao dan dien cac be phan ben trong thiet bi. 

Bien phap bao ye ca ban chong lai sv xam nhap cua vat the la la moi nguti khOng 
duct cho vat the la vac thiet bi. Cac bien phap bao ye quy dinh trong phy lyc nay la 
cac bien phap bao ye 136 sung. 

Phy lyc nay khong ap dung cho cac 16 ha la b0 phan cua cac dau n6i. 

06i vai thiet bi duct sir dung theo nhieu Wang, theo huteng d6n cua nha san xuet, 
cac bien phap bao ye phai ce hieu qua dOi v6,1 tCrng htrbng nhu,  vay. 

061 vai thiet bi co the van chuyen, cac bien phap bao ve phai co hieu li,rc dei vol tat ca 
cac hutng. 
0-10 THICH: Cac vi du cUa Hinh N.1, Hinh N.2 va Hinh N.3 kh6ng nhem muc dich sir dung ntar cac ban ye k9 
thuat ma chi duct trinh bay de minh hba nitre dich ctia cite you cau nay. 

N.2. Bien phi') bao \fa chong 141 sip xam nhap hoac hau qua cua sty xam nhap 
cua mat vat the 14 

N.2.1. Thong tin chung 

Thiel bi phai ph0 hop vai cac yeu cau cua N.2.2 hoac cac yeu cau cua N.2.3. 

N.2.2. Cac bran phap bao ve chimg 141 su' xam nhap cua vat the!? 

Cac 16 de tren cung va cac mat dm vo boc c6 the tiep can duce phai duct b6 tri hoac 
to ket cau de Om kha nang vat the le lot vao cac 16 nay. 

Cac 16 ma cua thiet bi phii tuan theo cac yeu cau quy dinh duti day khi dra, tam va 
nap, v.v., duct dong hoac tai vj tri. Cac yeu cau nay khOng ap dung cho cac to mer 
phia sau cira ra vao, tam panel, nap day, v.v., ngay ca khi nguti binh thcrang co the 
ma hoac thao chCing ra. 

BM ky ket cau nao sau day deu dirge xem xet tuan thci: 

- Cac khe het khong vuvt qua 5 mm & bat ky kich thutc nao; 

- Cac khe ha co chieu rang kh6ng vutt qua 1 mm bat ke chieu dai; 

- Cac khe her dap Ong cac you au cua IP3X; 

- Cac khe ho,  tren ding theo de 161 vao theo chieu dpc bi ngan than (xem Hinh N.1 
de biet cac vi du); 

- Cac khe ha ben duct cung cap vai the tam chin co hinh clang de lam tech hutng 
ra ben ngoai cua met vat the ben ngoai rai theo phvang thang dVng (xem Hinh N.2 
de lam vi dy); 

- Cac khe ho,  ben khong.  co  cOia than trong de de day cua vo boc tai khe ho,  thong 
nho han kich thutc thang ding cua khe ha. 

Kim tra s1 phis hop bang each xem xet hoac do lutng. 
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P 

ttSetg 	 Kle 'coif dx 

Hinh N.1 — Vi du ve mat cat ngang caa thiYt ke cac i6 been tong ngan khe 
ha thing divng 

Ben trong Bet. ngoiri 	 Ben oung BO'n ngoii 

Cac )Si cbi€u bht ngoai 	 Cac Binh chieu ben trong 
IL C 

Hinh N.2 - Vi du ve mat cat ngang cea_thiet tam chin me,  ben canh 
ngan khe hey thing diving 

N.2.3. Bran phap boo vy ch6ng lai sty xam nhap coa mot vat the la 

N.2.3.1. Y6u ciu biyn phap bao ve 

Su' xam nhap cua mOt  vat the la se kh6ng danh bai mOt bien phap bao ve b6 sung cho 
thiet bi hoac mot bien phap bao ye tang cuang cho thiet bj. Han niYa, doi tuvng se 
khong tao PIS. 

Cac bien phap bao ve thong lai hau qua cila sky xam nhap cua cac vat the la bao goat 
Rao can ben trong ngan can vat the la xam nhap loaf be bien phap bao ve thiet bi 
hoac tao PIS: 

Trong khei luvng du' kien nhv duvc mo to trong Hinh N.3 c6: 

• Khong CO bc) phan din dien trap dm mOt bien phap bao ye, hogc 

• Kh6ng PIS, hoac 

• Khong co 130 phan din dien trap cOa mach ES3 hoac PS3, hoac 

• Chi cac b6 phan din dien duvc phO bang lap bao ye hoac cac lap phO tvang to 
khac; 

cHO THIGH 1: Cac Ix> phan din diOn duct bao pho bang lop pho bao vie host cac Idp ph5 ttrang tv khac khein9 
()vac coi la bO phan din diOn Iran. Lap phti bao vie la vat lieu d'art mei Kan bang mach in let cac that-1h phan de 
bao vie thong kit& dt) 5m, bui, an man va cac tac deng m6i huang khac. 
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- Trong hinh chieu nhu duct m6 to trong Hinh N.3, cac b0 phan cign dien tren 6,  ES3 
hoac PS3 phai tuan theo cac thin nghiAm caa N.2.3.2. 

Cac caw frac khac phai tuan theo thir nghiem dm N.2.3.2. 

   

Ban ngoli 

  

 

o 

  

Bin ngoai 

 

Chi din: 

A hi mat tong ve 

B hinh chieu thing dirng dia cac canh ben ngodi dm 15 ma 
C cac dueng nghieng chieu met goc 5° tit cac canh a:a 0 me den cac diem nim each B met kheang E 

D Query thing &roc chieu thing 'ruing trong ding met mat piling vial lusting ben bao vay 

E hinh chieu cUa canh ngoai diai6 (8) ve (Twang nghiang (C) (khOng &roe Ian hon L) 

L kith this& to' da cua viii ma bao vay 

V WI) chieu (gift lai) cho cac bien phap bao ve b8 sung hoac cac bien phap bao ve tang cuing 

Hinh N.3 - Thi tich ben trong cho phep vat the ngoai vao 

DOi vai thiet bi co the van chasten, new thiet ke kh6ng ngan can skr xam nhap caa vat 
the la thi vat the do duct° coi la di chuyen den bat ky vi tri neo ben trongthiet bi. KhOi 
Itrerng dts trCr ES3 va PS3 trong Hinh N.3 khong ap dyng cho thiet bi co the van chuyen. 

06i vai thiet bi co the van chuyen c6 cac bo phan bang nhy'a duqc trang kim loai va 
nhirng tha,  twang tlx, neu Met ke khOng ngan duvc sir xam nhap caa vat la thi khoang 
gian cach giCra cac b0 phan ducyc kim loai h6a va tat ca cac b0 phan din dien trap cua 
ES3 hoac PS3 phai it nhat la 13 mm. Ngoai ra,‘cac bo phan &rot ma kim loai va cac 
130 phan 	than tit phai &roc 	nghiem bang cach not tat. 

CR0 THIGH 2: Vi du ye cac rao can ductc ma kim loai hoac ve boc bang kim coal bao gem nhCzng vat lieu lam bang 
vat lieu composite can dien hoac vat lieu dvoc ma dien, ling than khong. lot giiy bac hoac son Icong son kim 108i 
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Kiem tra sty phi.' Viggo bang cach xem xet, do lutng va khi can thiet bang thin nghiem 
dm N.2.3.2. 

N.2.3.2. Ket qua clia bai kim tra dau vac 

Phai co gang lam ngan mach tat ca cac be phan den dien tran ctia ES3 hoac PS3 
trong the tich V, Hinh N.3, doc theo met &rang thang tripe tiop toil tat ca cac be phan 
den dien tran khac va den tat ca cac be phan duet kim Iasi boa trong ban kinh 13 mm. 
Viec col  gang rut ngan duvc thuc hien bang met vat kim loai thang, &rang kinh 1 mm 
va co chieu dai bat ky den 13 mm, the thing ma kh6ng co ly'c (Sang ke. 

floi vai thiet bi co the van chuyen, viec có gang trait ngan mach phial & tat ca nhirrig 
nai ma vat the lo. 

Trong va sau cac the,  nghiem, tat ca cac bien phap bao ye be sung va cac ben phap 
bao ye tang cutng phai co hieu Ityc ye khong be phan nao tree thanh PIS. 

N.3. Bien phap bao ve ch6ng trail chit long ben trong 

N.3.1. Thong tin chung 

Cac yeu cau quy dinh duti day ap thing cho thiet bi co chat lOng ben trong ma chat 
long de co the danh bai bat ky bien ph5p bao ye thiet bi nao. 

Cac yeu cau duti day kh6ng ap dyng cho: 

- Chat long khong den dien, kh6ng chay, khong dee, kh6ng an mon va killing dung 
trong binh chin co dieu ap; 

- Tu hOa; 

- Chat long c6 dO nhat till,  1 Pa s to!, len; va 

- Pin (xem Phu lyc M). 
CHU THIGH: D6 nh&t 1 Pa s xer> xi Wang &rang vai au Ong co 60 trong 

N.3.2. Xic dinh haw qua tran 

Neu thiet bi khong phai la thiet bi van chuyen, thiet bi phai dune cap then va chat long 
phai duct pith') ro ritCr cac dau not dtrang Ong va cac mai not twang tip trong he thong 
chat [Ong. 

Neu thiet bi la thiet bi co the van chuyen, thi sau khi rd ri, thiet bi phai duvc di chuyen 
den tat ca cac vi tri co the va sau do Bong then. 

N.3.3. Bien phi') boo ve chong trail 

Neu sy,  có tran co the den den met tinh trang loi dan le kh6ng duvc de cap trong A.4, 
thi: 

- Binh d6ng vai tr6 la bien phap bao ye ca ban khong duqc de tran trong dieu kien 
hoat d'eng binh thuang va bien phap bao ye be sung (vi dy, met rao chan hoac chair) 
nho giot hoac tau ngan chan be sung, v.v.) se han the hieu qua stir Ian tran cua sip 
co tran; hoac la 

- Chat long phai duvc china trong met binh co thiet bi bao ye tang twang; hoac la 

- Bien phap bao ye binh china phial bao gam met bien phap ter ve kep hoac met bien 
phap tip ye tang curing. 

Neu chat long den then, de chay, dec hai hoac co tinh an mon, thi: 

- Chat long phial &vac china trong met then phap bar) ye kep hoac met bien phap bao 
ye tang cutting; hoac la 
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- Sau sus co tran: 

• Wang nguti binh thutrig hoac nhOing ngirdri duvc hvang dan se khOng the tiep 
can mot chat long dOc hal, va 

• Chat long clan then khOng duvc virot qua Cach Bien chinh, Cach Bien phu hoac 
cach Bien tang Gifting, va 

• Chat long an mon khOng duvc tiep xuc vai bat k9 dau n6i nao cua don dien trong 
day clan ban ve. 

Binh ch0a dap &rig cac yeu eau MO' nghiem lien quan cua D.15 duvc coi la ca bien 
phap bao ye tang cutng. 
CHO THIGH: Cac chat !Ong sau day thutng (Rive coi lb kheng chby: 

- Dau hoac chat long twang during dung de boi Iron hoac trong he thong (hay Icrc co diem chop chay tit 149 ° 
C Vet len: hoac la 

- Cac chat long co the thay the nhty mut in co diem chap chay ter 60 ° C tra len. 

N.3.4. lieu chuin than th6 

Kiem tra stn phis hop bang cach xem xet hoac der lieu san c6, va neu can, bang cac 
thin nghiem lien quan. 

Trong va sau cac thin nghiem, tat ca cac bien phap bao ye 136 sung va cac bien phap 
bao ye tang cutng phial co hieu Iut va khOng b0 phan nao fret thanh PIS. 

N.4. Lap phti kim loci h6a va chAt kAt dinh bao vg cac bt) phAn 

N.4.1. Thong tin chung 

Lap ph& kim bpi h6a va chat kat dinh phai co cac dac tinh lien ket thich hop trong su6t 
thdri gian sir ding cua thiet bj. 

Slx pha hop duvc kiern tra bang cach xem xet va danh gia du,  lieu &roc cung cap bad 
nha san xuat hoac bang cac thin nghiem trong N.4.2. 

D6i vai cac lap phO kim lop' hoa, khe ha va khoing gian cach r6 ri d6i vai mire dO 
nhigm ban 3 phai duvc duy tri thay cho cac they nghiem cua N.4.2. 

N.4.2. Cac the, nghiAm 

MOt mau thiet bi hoac mot phan lap rap phu cua thiet bi co china cac b0 phan co 16p 
phO kim loai hoa va cac b0 phan duvc ket not bang chat ket dinh duvc danh gia vai 
mhu duct dat vai bo phan doge 	chat bang chat ket dinh a mat duti. 

Dat diet.] kien mgu trong tO say a nhiet dO Tc trong thai gian quy dinh (tam tuan, ba 
than hoac mot tuan) nhir saw 

Tc  = TA  + (TA  + 10 — Ts) 

Trong trverng hop gia tri TA + 10 - TS la s6 am, gia tri nay se &roc thay the bang s6 
kh6ng. 

Trong de: 

Tc la nhiet do dieu hoa; 

TR la gia tri nhiet c10 dieu h6a danh dinh la (82 ± 2) ° C trong tam tuan; (90 ± 2) ° C 
trong ba tuhn; hoc (100 ± 2) ° C (trong mot tuan) neu co; 

TA la nhiet dO °Oa lap phO hoac b0 phan trong dieu kien lam viec binh thutng (xem 
A.2.6.1); 

Ts =82. 
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CHO THIGH 1: Vi du 86i vai dieu hoa tam tuan. nay Mitt 0 thut to la 70 'C. thi TA + 10 - Ts = 70 + 10 - 82 = -2, 
thi -2 nay duet bo qua. Nhiet de diet.' hoa tbi thieu van la 82 °C. Ngoai ra, dei vett dieu boa ba tan, neu nhiet 0 
thy-c to La 70 'C, thi TA + 10 - Ts = 70 + 10 - 82 = -2, thi -2 nay duct 55 qua. Nhiet de dieu boa tOi thieu yin la 90 ° 
C. Ngoai ra. dbi vai dieu hoa met tun, nou nhiet 60 thu-c to LA 70 'C, thi TA + 10 - Ts = 70 + 10 -82 = -2. thi -2 nay 
duct be qua. Nhiet d6 diets hoa toi thi4u van 100 °C 

CHU THICH Vi du c16i vai dieu flea tam tuen, nets nhiet d0 thi t to la 75 ' C, thi TA + 10 - TS = 75 + 10 • 82 = + 
3. nhiet de diet' hoe tei thieu tret thanh 82 + 3 = 85 °C. Ngoai ra. &vat dieu hoa ba wan. nay nhiet d0 thvc to la 
75 °C thi TA + 10 - Ts = 75 + 10 - 82 = +3. thl nhiet d0 dieu Flea toi thieu van la 90 + 3 = 93 C. Ngoai ra, 661 vai 
dieu boa mot wan, nau nhiet de thvc to IA 75* C thi TA + 10 - Ts = 75 + 10 • 82 = + 3. thi nhiet d0 dieu him t8i thieu 
van la 100 + 3 = 103 'C. 

ng can lOm tat cac ket oua trong CHU THICH 1 va CHU THICH 2: 

TR TR TSI 	TR + 10 -Ts Ts = TR + TA +10 - Ts 

70 82 (8 tuan) 82 	I 70 + 10— 82 = -2 82 + 0 = 82 

70 90 (3 tuan) 82 	70 + 10 — 82 = -2 90 + 0 = 90 

70 100 (1 tuan) 82 70 + 10 — 82 = -2 100 + 0 = 100 

75 82 (8 tuan) 82 75 + 10— 82 = +3 82+3=85 

75 90 (3 tuan) 82 75 + 10— 82 = +3 90 + 3 = 93 

75 100 (1 titan) , 	82 75 + 10 — 82 = +3 100 + 3 = 103 

Sau khi hoan thanh dieu boa nhiet de, mAu phai tuan theo cac theu kien sau: 

- Lay m5u ra khoi tit say va de a nhiet dO thuan tien Ur 20 °C den 30 °C trong thol 
gian tai thieu la 1 h; 

- flat rnSu vao to clang lanh a —40 °C ± 2 °C trong thifyi gian tOi thieu la 4 h; 

- Lay m5u ra va de mrau den nhiet do thuan lien trong khoing tit 20 °C den 30 °C 
trong thai gian toi thieu 8 h; 

- flat m5u vao to a dO Am tuang del 91% den 95% trong 72 h a nhiet dc) thuan tien 
bat ky trong khoang tit 20 °C den 30 °C; 

- Lay rn5u ra va de a nhiet de thuan tien tar 20 °C den 30 °C trong toi thieu 1 h; 

- DAt m5u vao tai say 6' nhiet dO &WC sir dung de dieu boa nhiet dO (Tc) trong thoi 
gian tOi thieu la 4 h; va 

- Lay m5u ra va de mkt dat den nhiet (50 thuan tien trong khoang 20 °C; va 30 °C 
trong tOithieu 8 h. 

Mau sau do ngay lap tits dirge kiem tra theo cac thin nghiem Cila Phu lac Q theo 
2.1.4.3. 

Vai sty nhat tri caa nha san xuat, khoang thol gian tren CO the duce keo dai them. 

Sau cac that nghiem tren: 

MOt lap phai kim loaf hoa hoar mot phan duct bao ye bang chat ket dinh khOng 
duct tai ra hoac bong ra mot phan; 

- Lap phai kim loci h6a phai chiu tha,  nghiem dO ben mai mon caa E.13.6.2. Sau thin 
nghiem dO ben mai mon, lap phai kh6ng duce long IS va kh6ng co hat nao bi long 
ra khoi lap phai; va 

Cac 	phan caa phan vo &mg vai tro la bien phap bao ve phai tuan theo tat ca cac 
yeu eau hien hanh d6i vai phan vo. 
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Phu lyc 0 

(Quy dinh) 

Mach dinh cho ket not veil he thong day dien trong tea nha 

0.1. Nguan dien giol han 

0.1.1. You au 

Met nguen dien 056 han phai tuan theo met trong nhOng dieu sau: 

a) au ra da bi giai han theo Bang 0.1; hoc la 

b) Tr& khang tuyk tinh hoac phi tuyk tinh giai han dau ra phO hop vai Bang 0.1. 
Neu met thiet bi PTC dirge sir dung, no se: 

1) Vvot qua cac thin nghiem quy dinh trong cac Dieu 15, 17, J.15 va J.17 cOa 
IEC 60730-1: 2013; hoac la 

2) Dap Ong cac yeti cau caa IEC 60730-1: 2013 del vai thiet bi cung cap hanh 
(Ring Kieu 2. AL: 

c) Mang diet.] chinh giai han dau ra phO hop vex' Bang 0.1, ca khi co va khong co I6i 
don mO pheng (xem A.4), trong mang dieu chinh (h& mach ho'ac ngan mach); hoc 
la 

d) Thiel bi bao ye qua clang digit sir dung va elk ra bi giai han ph0 hop veil Bang 
0.2; hoac la 

e) Be giai han &gig IC tuan theo D.9. 

Khi sir dung thiet bi bao ye qua dong, thiet bi do phai la cAu chi hoc thiet bi dien co 
khong dieu chinh, khOng tu' r5Ong khoi deng lai. 

0.1.2. Phusang Oar, thin nghiOm va tuan nu) tieu chuin 

Sir phu hop dvoc kiem tra bang each xem xet va do luting va dac Vet bang each kiem 
tra du' lieu cOa nha san xuat doi vai pin. Pin phai du'o'c sac day khi tien hanh cac phep 
do Uce va Isc theo Bang 0.1 va Bang 0.2. Cong suet Ian nhat phai dime xem xet. 

Tai khong dien dung &roc tham chieu trong ch0 thich cuOi trang b va C  cila Bang 0.1 
va Bang 0.2 &roc (Mu chinh de Ian Itrot tao ra &mg dien 	dai.va truyen cOng suet 
cc dai. Cac diet' kien sus c6 don le dime ap dung trong mang dieu chinh theo 0.1.1, 
myc c) trong dieu kien clang diOn va cong suet l&n nhat nay. 

Bang 0.1 - Gidei hqn doi veyi cac ngu6n clitn di giol han 

Dien ap dau ra a  D6ng dien dau ra bd Cong suit bleu kind  

V AC V DC A VA 

Uccs 30 Dos s 30 5 8,0 5 100 

" 30 <11.5 60 5 150/Uce 5 100 

a  l.loc: Dien ap dau ra ducc do theo A.2.3 khi ngat ket not tat ca cac mach tai. Dien ap danh 
cho AC ve cos ban la hinh sin va DC khong co gin song. 06i vai AC ye DC kh6ng hinh sin 
co gon song Ian lion 10% gib tri dinh, dien ap dinh khOng dine yi.rot qua 42,4 V. 
b  ix: D6ng dien dau ra Ian nhat vai bat k9 tai khong dien dung nao, ke ca ngan mach. 
c S (VA): Su ra Ian nhat VA vai bat ky tai khong dien dung nao. 
d  Phep do Ix va S dvoc thvc hien 5 giay sau khi dung tai neu bao ye bang mach dien ta,  va 
60 giay trong trutng hop thiet bi PTC hoc trong cac truing hop khoc. 
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Bang 0.2 - Giai han doi vai cac nguan dien thong bi giel hen 
(you cau thiet bi bao ve qua thing) 

Dien ap diu ra a Dong di5n 
H&J ra b  d 

COng suet bleu 
kien CO 

Dinh gia hien 
tel ciia thiet bj 

bao ve qua 
donge 

V AC V DC A VA A 

5 20 s 20 s 1 000/U. s 250 s 5,0 

20 <11.s 30 20 < U. s 30 s 100/ U. 

- 30 < Ucc s 60 s 100/ Uoc  

a  U1: Dien ap du ra dkrqc do theo A.2.3 khi ngat kat not tat ca cac mach tai. Dien ap 
danh cho AC ye co' ban la hinh sin va DC khong co gqn song. Dei yeti AC va DC kh6ng 
hinh sin co gqn song Ian han 10% gia trj dinh, dien ap dinh khong du,qc vuvt qua 42,4 
V 

b lsc: Deng dien dau ra Ian nhat vdri bat ky tai khOng dien dung nao, ke ca ngan mach, 
do &sac 60 s sau khi dung tai. 

c S(VA): Dau ra Ian Mit VA vdti bat ky tai khOng dien dung nao &roc do trong 60 giay 
sau khi dOng tai. 

d Tr& khang gidti han (long dien giCr nguyen trong mach dm thiet bi trong qua trinh do, 
thiet bi bao ve qua dong duct be qua. 

L9 do thkrc hien cac phap do vai cac thiet bi bao ye qua (long bj be qua la 86 xac dinh 
luvng nang luvng co the gay ra hien tuvng qua nhiet co the xay ra trong thei gian hoat 
Ong dm cac thiet bi bao ve qua dong. 

e  Kau suat hiOn tai cuss thief bj bao ve qua d6ng dva Wan cat.' chi ye au dao ngat mach 
trong wing 120 s vdri thing dien bang 210% dinh Mot dong dien &Tic chi dinh trong 
bang 

0.2. They nghiem 661v&icac mach ben ngoai - cap din duvc ghep net 

Thiet bj cung cep dien cho cap dan ghep not mach ben ngoai (duet thiet Ice de ket not 
vai day d5n °Oa tea) nhe phai duvc kiern tra nhu sau. 

Neu gio'i ban dOng la do tree khang von c6 cOa nguen dien, thi deny dien dgu ra vao 
bat ky tai then tree nao, ke ca ngan mach, deu dugs do. Gioi han dong dien khong 
duvc vt.rqt qua sau 60 gray this nghiem. 

Neu gistri hen clang dien duce cung cep bai thiatbibao ye qua dong co dec tinh thai 
gian / citing dien quy dinh: 

- Dgc tinh theri.gian/dong dien phai chi ra rang thing dien bang 110% gieyi hen d6ng 
dien se bi ngat trong yang 60 phOt; va 

- Dong dien dau ra vat) tai dien trey bat ky, ke ca ngan mach, co b6 qua thiet bj bao 
ye qua d6ng, duct do sau 60 giay Mir nghiem, khOngduvc NAM qua 1 000/U trong 
86 U la then bp dau ra duvc do theo A.2.3 yol ng5t tat ca cac mach tai. 

Neu gib' han d6ng dien drat cung cap !Dal thiet bi bao ve qua dong kh6ng co dac tinh 
thai gian/dong dien co the: 
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- D6ng dien deu ra vao tai then tro bat k9, Ice ca dong ng6n mach, khOng du'oc virot 
qua giei han (long then sau 60 giay thin nghiem; va 

- Deng dien deu ra vao tai dien tra bat k9, ke ca ngan mach, ca be qua thiet bi bac, 
ye qua clang, duce do sau 60 giay the,  nghiem, khOng duct yuct qua 1 000/U, trong 
do U la then ap dAu ra &rot do theo A.2.3 vari tat ca cac mach tai bi ngat ket 
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Phy lyc P 
(Quy Binh) 

They nghi5m gi&i han ng5n mach 

P.1. You au chung 

Phy lyc nay lap thanh van ban quy trinh then nghiem va tuan thO tieu chuan dei vitri the. 
nghiem gibi han ngan mach. They nghiem nay chirng minh rang day dan lien ket bao 
ye, duct sir dyng trong cac mach bao ye bbi thiet bi c6 dong then danh dinh khong 
qua 25 A, phi) hop vo,i thing then gay ra sy,  c6 dirge thiet bj bao ye qua d6ng cho phep, 
khi db, th& nghiem tinh tan ven cua thiet bi bao ye be sung 

P.2. Thi5tI5p they nghi5m 

NguOn &rot sir dyng de thvc hien then nghiem giai han ngan mach phai duot nsan 
mach tai cac eau ra cua ne va do d6ng dien de dam bao rang no c6 the cung cap it 
nhat 1500 A. Day co the la 6 cam dien xoay chieu, may phat dien, nguen dien hoac 
pin. 

Neu be phan bao ye qua &mg &rot cung cap trong thiet bi thi thiet bi nay duet St) 
dung cho the,  nghiem. 

Doi yai nguen xoay chieu me chi c6 met be phan bao ye qua tiding &rot cung cap 
trong thiet bi ve phich cam kh6ng phan cy,c, be phan bao ye lap tat trong c6ng trinh 
duct ster dung cho tie nghiem va be phan bao ye qua dong ben trong duct be qua. 
Nha san xuat phai ghi re thiet bi du.gc sir dung de thfr nghiem trong Wong an an 
toan thiet bi. 

Khi khOng c6 be phan bao ye trong thiet bi thi phai chon be phan bao ye qua dong 
thich hot. Be phan bao ye qua &mg nay phai sao cho n6 khOng ngat clang gay ra sty 
c6 trivet khi riCra chu k9 trOi qua. Be phan bat ye qua citing lap at cho ngu6n AC trong 
c6ng trinh hoac be phan &roc chi dinh cung cap ben ngoai cho thiet bi &mg cho nguen 
DC, duct sir dyng cho thir nghiem. Sau do, nha san xuat phai chi re be phan duvc 
sir dung de tien hanh they nghiem trong hutng den an tan cua thiet bi. 

P.3. Phwyng phi') they nghi5m 

Nguen phai &roc diva vao EUT qua day nguen_clo nha san xuat thiet bi cung cap hoc 
chi dinh. Khi khong co day nguen duct cung cap hat &roc chi dinh, SCE dyng day 
nguen dal 1 met, tie dien 2,5 mm2  hoac 12 AWG. Dei vai nguen met chieu, day nguen 
phai co kich thiptec phi, hop yeti dong dien danh dinh len nhat cua thiet bi. 

De thvc hien thir nghiem nay, phai ngan mach trong thiet bj vai mai not at cua thiet 
Diem thu'c hien viec nay thy thuec vao terng thiet bi. Sau khi xem xet ket cau thiet 

bi va so. c15 mach, ngan mach phai dirge diva vao giCra day d5n pha, tai diem gan eau 
vao nhat (diem co tr.6).  khang that) nhat) ve dueng lien ket bao ye dang xet. CO the c6 
nhieu han met diem ma tai d6 ngan mach nay co the &rot ap dyng de xac dinh truteng 
hop xau nhat. 

Day d5n lien kat bao ye &roc pai voi nguen có kha nang cung cap d6ng then xoay 
chieu hoac met chieu,,pha hop vei EUT, 1500 A trong dieu kien ngan mach va 
dyng then ap nguOn bang then ap danh dinh hoac bat ky dien ap nao trong pham vi 
then ap danh dinh cua thiet bi. Trong &yang hot da biet thing then ngan mach cua 
thiet bi thi nguen dung de the,  nghiem phai co kha nang cung cap dong then d6 trong 
dieu kien ngan mach. Nha the tao phai neu dong dien ngan mach da dutt sir dyng 
de danh gia trong hutng dan an tan. Be phan bao ye qua &mg then bao ye mach 
then dang xet (ph() hop veri dieu P.2) &roc mac not tiep yeei day clan lien ket bao ye. 
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Day cap nguOn dien, neu dvqc cung cep hoc duet chi dinh, phai yen duvc not khi 
ten hanh thin nghiem. 

ThCr nghiem glad hen ngan, mach d6ivai cac day don lien ket bao va trong mot cum 
duvc bpc phi) hqp duvc flan hanh fret) mot mau da cluvc boc hoSc da duvc phO. 

Thin nghiem duvc tien hanh them hai Ian nfra (tong tong ba Ian, tren mot mau khac 
tit khi nha san xuet dOng y tien hanh thin nghiem ben curl° mat mau). Thus nghiem 
duvc tiep tux cho den khi thiet bi bao ve qua clang hoot Ong. 

P.4. Tuan thu tiou chu4n 

Khi ket thUc thir nghiem, su' phii hop duvc kiem tra bang cach danh gib cac nOi dung 
sou. 

co:Se  

- Kh6ng lam hang day don lien kat bao ve; 

- KhOng co hu,  hong dOi vai bat k9 Cach dien chinh, Cach dien phy hoac cach dien 
tang cueing nao: 

- Kh6ng giam khe ha, khoang gian each truvt va khoang gian cach xuyen qua lap 
cach nhiet; va 

- Kh6ng co scr tech lap caa bang mach in. 
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Phu lyc Q 
(Quy dinh) 

Kiem tra d5 136n co,  hoc 

0.1. Thu cau chung 

Khong co thin nghiem nao dugc ap dung cho tay cam, can gat, num van, mat caa CRT 
hoac nap trong suet poac ma dia cac thiet bj chi thj hoac do luting, trey khi cac ba 
phan a ES3 co the bap can dugc khi tay cam, can, ninn hoac nap dugc thao ra. 

0.2. Ki6m tra ly,c On dinh, 10 N 

MOt Itre On dinh 10 N ± 1 N dugc dat len thanh phan hoac bb phan dang xet trong 
khoang the:el gian ngan khoang 5 s. 

Q.3. Ki6m tra hie On dinh, 30 N. 

Thin nghiOrn dugc tien hanh bang phien ban thing khong rai cua deu dO the nghiem 
ap dyng cua Hinh R.1 hoac Hinh R.2, tic dyng vii lye 30 N ± 3 N trong thai gian ngan 
khoang 5 s. 

Q.4. Kiern tra lyt On dinh, 100 N 

Thu,  nghiOrn dugc tien hanh bang cach dat ve bgc ben ngoai mat luc On dinh 100 N ± 
10 N len be mat phang hinh tron co &rang kinh 30 mm trong thai gian ngan khoang 5 
s. tic dung ien lust len tren, dual va cac mat. 

Q.5. Ki6m tra Ityc On dinh, 250 N 

Thin nghiem dugc tien hanh bang cach dat cac vg bac ben ngoai mat lye On djnh 250 
N 10 N len be mat phang hinh tran co &rang kinh 30 mm trong thai gian ng5n khoang 
5 s, tic dyng Ian 'vat len mat tren, mat dual va cac mat ben. 

Q.6. Thu,  nghiem tic ding ctia ve hoc 

Mat mau bao gem v6 hoan chinh hoac mat phan ceia no, dai dien cho khu %/tit khOng 
gia co Ian nhat dugc data vi tri binh thuang cOa no. Mat qua ceu thep ran, nhan, co 
Song kinh 50 mm± 1 mm va khai luting 500 g± 25 g, dugc dOng de thu'c hien cac 
phep thir sau: 

- Tien cac be mat nem ngang, qua cau Mimic rai ty do theo phvang thing &mg vii 
khokg gian cach 1300 mm ± 10 mm len mau (xem Hinh Q.1); va 

- Iran mat phang thing ding, qua ceu dugc treo bang day va lac lv nhu mat con lac 
de tic dyng Ityc tic Tang theo phtrang ngang, tha rai theo phuang thing dirng mat 
khoang gian each 1300 mm ± 10 mm len mau (xem Hinh Q.1). 

De dinh gia mat ba phan chi boat Tang nhu vg chang chay, thin nghiem &vac thuc 
hien nhu' tren, nhumg khoang gian cach thing dung la 410 mm±10 mm. 

Cac tac clang ngang co the dugc m6 phOng hen cac be mat thing dirng hoac nghieng 
bang cachlap mau a vi tri 90 vao vi tri binh thvang cUa no va ap dung till nghiem va 
dap thing dUng thay vi they nghiOm con lac. 
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Diem bat dlu 

Hinh Q.1 - Thu,  nghiem va dip sty dyng qua cau 

Q.7. ThCr nghiem the 

Met mau cua thiet bi hoar) chinh phai chiu ba tic Ong do bi rai xuOng be mat nam 
ngang & nhOng vi tri ce, kha nang gay ra ket qua bat lqi nhaQ. 

Chien cao the se la: 

- 750 mm ± 10 mm dOi vai thiet bi dat tren ban va thiet bi di chuyen 

- 1 000 mm ± 10 mm doi vai thiet bi cam tay, thiet bi cam troc tiep va thiet bi co the 
n chuyen 

- 350 mm ± 10 mm doi vai be phan chi dOng vai trO la ve chOng chay cua thiet bi dat 
tren ban va thiet bi di deng 

- 500 mm ± 10 mm del vai be phan chi (Tong vai tit It vo thong chay cua thiet bi am 
tay, thiet bi cam true tier) va thiet bi co the van chuyen 

Be mat nem ngang bao gem gó ding day it nhat 13 mm, &rot gen tren hai 16ep van 
ep, mai lap day 18 mm ± 2 mm, tat ca duvc nang db trail nen be tong hoac san kh6ng 
dan hei Wang &rang. 

Q.8. Thee nghiem giam tang thing 

Gam Ong suet duct kiem tra bang thi) nghiem Om Ong sat aa khuan theo IEC 
60695-10-3 hoac bang quy trinh thin nghiem &rat m6 to dual day hoac bang each 
kiem tra ket c6u va cat dir lieu co san neu thich hqp. 

MOt mau bao gem thiet bi hoan chinh hoac vo bqc hoar) chinh cung yeti bat ky khung 
da nao, &rot dat trong hi say kh6ng khi titan hoan a nhiet dO cao hen 10 K so veil 
nhiet dO ten da quan sat duqc tren mau trong qua trinh thin nghiem gia nhiet ceia 
2.2.4.1.4.2, nhong khOng dual 70 °C, trong tiled gian 7 glee, sau do lam nguoi den nhiet 

phong 

DOivai thiet bi Ian, khong ap dung dieu kien ye v6 bac hoan chinh, co the six dung met 
phan cua v6 bac fiat' bieu cho cum hoar) chinh lien quan den de) day va hinh dung, bao 
gem bat k9 IDO phan h6 trq ca hoc nao. 

CHO THICH: 00 am twang den khong can &sac duy tri b mot gia tri cu di4 trong qua trinh thti nghiOm nay 

Q.9. Kim tra va dip kinh 
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Mau thin nghiem drat nang da Iran toan b6 diOn tich cua no va phai chiu mot tae Tang 
dun le, guy dinh trong Bang Q.1. Tac dOng phai duvc dat et vi tri dai din cho tam cua 
kinh. 

Tac d6ng quy dinh phai duvc gay ra bang each cho mot vien bi thep ran, nha-n, dutng 
kinh 50 mm ± 1 mm va co khOi luvng 500 g ± 25 g rai Ur do to,  trang thai nghi then 
phvang thang dirng khong nho han quy dinh trong Bang Q. 1, nhu,  duvc chi ra trong 
Hinh Q.1. va dap vao mau vai Jut tac dOng duvc chi dinh then hviang vuong goc vai 
be mat cua mau. 

Bang Q.1 - Luc va dap 

Phan 
Bien phap 

bao ye 

Va chum 

J 

Cao 

mm 
Tit,  khi co quy dinh khac duti day, bet k9 loai 
kinh nao &roc sir dung nhv mot bien phap bao 
ve tranh cac nguon nang krong boat 3 ngoai Kix 
PS3 

Tiep   xtic vai cac 
nguon nang luvng 
loai 3 

714 
 

3,5 

Kinh tren san thiet bi eli.mg Vat rach da 3,5 714 
Kinh tren Mt ca cac thiet bi khac Vet rach da 2 408 
Kinh nhieu letp &roc sir dung nhtr mot bien Tiep )(Cm voi cac 
phap bao ve tranh cac nguon nang lutng loai 3 
ngopi Kr PS 3 

nguon nang luvng 
loai 3 

1 204 

Theu kinh they tinh &roc cung cap de lam suy 
Om bin xa UV 

Tiep xiic vifri biro 
xa UV 

0,5 102 

De ap dyng va chum can thiet, chieu cao dvgc tinh bang H = E / (g x m) trong d6: 
H la khoing gian each theng dirng tinh bang met veri sai so ± 10 mm; 
E la nang Ivong va cham tinh bang jun; 
g la gia toc tong throng 9,81 m /s2; 
m la kh6i lining cua qua cau thep tinh bang kilogam. 

Q.10. Thin nghiarn phan manh they tinh 

Mau thir nghiam duvc nang do ten toan br)di5n tich cua no va cac bien phap phang 
ngira phai duvc thyt hien de dam bao rang cac hat se khong bi phan tan khi phan 
manh. Sau do, mau thin duqc dap va bang mot qua dam & giCra ductc dat cach diem 
giCra cua mot trong cac canh dal han cua mau thin khoang 15 mm. Sau khi mau vet tei 
da la 5 phut va kh6ng s& dyng bet ky phuvng tiOn ho trg nao cho quan sat, ngoai 
kinh thutng, cac hat dutc dem trong mot hinh vuong canh 50 mm nam gun trung tam 
cua khu \rut vet th6 nhit va kh5ng bao gem bet k9 khu vvc nao ben trong 15 mm cua 
bit k9 canh hoac 16 nao. 

M6u thin nghiarn phai duvc lam va theo each sao cho so luvng cac hat dem dupe 
trong mot hinh vuong co cac canh la 50 mm kh6ng duvc nh6 han 45. 

Q.11. Thir nghiam dtSi vbi ang ten Cing i6ng hoac ang ten hinh que 

Phan cuoi cua ang ten clang Ong tang hoac ang ten hinh que phai chiu mot Ivc 20 N 
cloc then tryc chinh cua ang ten trong thai gian 1 phCit. Ngoai ra, neu phan cuOi duvc 
On bang ren vit, thi milt mo-men xoan neri long se duvc sir dung cho cac phan cuOi 
cua nam mat/ b6 sung. Momen xoan &nye sir Ong ter tit,  vai thanh co dinh. Khi dat 
den m6men xoan rieng, no phai &roc duy tri trong theri gian khOng qua 15 s. Thol gian 
giCr cho mot mau bat kY kh6ng divot it han 5 s va thai gian gia trung birth cua nam 
mau kh6ng &rot it han 8 s. 
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Citron kinh phan cued 
mm 

Mo-men xoin 
Nm 

< 8,0 	 0,3 
a 6,0 0,6 

QCVN 132:2022/BTTTT 

Gia tri ctla momen xo6n dtycyc cho trong Bang Q.2. 

Bang Q.2 - Gia tri mo-men xoAn dot the',  nghiem phan cuOi 
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Phu lyc R 
(Quy dinh) 

Xac dinh cac bo phan c6 th6 tier) On 

R.1. Cac bti phan c6 the tiep can cua thi6t bi 

R.1.1. Yeti cat/ chung 

BO phan tiep can duvc cua thiet bi la be phan cOa thiet bi co the tiep can den dine 
bang co the. Wit MIX dich xac dinh be phan co the tiep can duvc, b0 phan ca the 
dirge the hien bang met hoac nhieu dau do thin nghiem dvqc chi eh. 

Cac be phan tiep can cluvc cua thiet 1)1 co the bao gam cac be phan nam phia sau 
thanh phan dOng ma, bang dieu khien, nap co the thao r6i, v.v. cua thiet bi ma c6 the 
mO,  &rot ma khOng can sir dung tong cu. 

Cac bO phan bop can dupt khong bao gom nhOing b0 phan co the tiep can &vac khi 
thiet bi dU'ng tren san bi nghieng co khOi luring vuvt qua 40 kg. 

D61 vai thiet bi duvc thiet ke de lap trong nha hoac lap vao gia der, hoac lap rap phy 
va nhCrng thir twang tv de ket hap vai thiet 1)1 Ian han, cac be phan co the tiep can 
duvc khOn9 bao gom nhirng bO phan khong the tiep can khi thiet bi hoac cum lap rep 
phy dtrop lap dat theo phtrang phap lap hoac lap dat cy the trong Wong clan cai dat. 

Met bO phan &rot coi la co the tiep can dirge duvc neu cac hvang dan hoac nhan 
hieu du dinh tuan theo yeu cau met nguti phai tiep xtic thut to vai be phan do. Dieu 
nay ap dung ma khOng can kiem tra va bat ke cong cy co dirge yeu cau de dat duvc 
quyen truy cap hay khOng. 

R.1.2 Ph'yang phi!) thin nghiem 1 7Cic bi mat va 16 ho,  duet they nghiem bang 
cac dau de th& nghitm c6 kho'p not 

ID6iveri cac be mat va 16 her, au do thin nghiem co mai n6i sau day du'p'e dat, kh6ng 
can II,YC clang ke va & bat k9 vi tri nao c6 the, len cac be mat va 16 her dm thiet bi: 

- Dau do thin nghiem cOa Hinh R.1 doi vai thietbima tre em co the tiep can duvc; 

CHO THIGH 1: Thiet tit duvc thiet ke de sU: dung trong gia dinh, trueng hoc, cong Ong va cac da diem Wong ty 
la thiet bi thutng &WC coi la tie em co the ties) can dvgc, xem EA. 

- Dhu do th& nghiem cOa Hinh R.2 dOi vai thiet bi ma tre em kh6ng the trap can dvcyc. 

Neu co the di vao phia sau cira, bang diet' khien, nap GO the thao rod, v.v. ma khong 
can sir dyng cong cu hoac awe nhap duct twang dan beri twang dan hoac nhan hieu 
cua nha san xuat, co hoac khOng sir dung cong cy, thi dhu do thin nghiem &vac ap 
dung cho cac be mat va khe her trong cac link vvc do. 

Khi than be dhu do di qua mot 16 Ian (cho phep canh tay xam nhap nhvng kh6ng phai 
vai), dau do phai dine ap dung cho tat ca cac be phan trong ban cau co ban kinh 
762 mm. 

Tay cam cua dhu do phai hvang dpc theo met &rang ye phia 16 Ian de mo phong ban 
tay .de phan cool cua cant.) tay 	dai qua 16 Ian. 	phang cua ban cau phai la mat 
phang ben ngoai dm 16 mos. Bat k9 be phan nao ben ngoai ban cau c6 ban kinh 
762 mm dugs coi la khong the tiep can. 
CHU THIGH 2: Co the than de' thiet bi de thut hien thir nghiem nay. 

R.1.3. Phu'o'ng phap they nghiem 2 - Cac 16 ti,  du'c't they nghiem bang cac dau 
do they nghiem thang kh6ng dinh nhau 
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Cac 16 ha ngan can viec tiep can mot be phan bang dAu do thin nghiem co klieg) not 
thich hqp cua Hinh R.1 ho5c Hinh R.2 dutc.thtl nghiem them bang phutng phap INn 
nghiem tu'o'ng Ong phien ban kh6ng ghop not thang. 

flat diu do veri tut 30 N. Neu au do kh6ng dinh v5o cac lo, phu'o'ng phap thin nghiem 
1 duct 15p lai, ngoai tit viec phi& ban c6 khap ap dung cua dau do thin nghiem dutc 
day qua 16 bang bit kt 	can thiet nao den 30 N. 

14th Umnic mm 

.... ..... 

Dung sai tren cac kich thutc kh6ng co dung sai et/ the: 

g6c: ± 15 ' 

tren ban kinh: ± 0,1 mm 

Dung sai tren cac kich thutc tuyen tinh khOng co dung sai cu the: 

s 15 mm: 0 mm 

-0.1 

> 15 mm s 25 mm: ± 0,1 mm 

> 25 mm: ± 0,3 mm 

Vat lieu cua dau do thil,  nghiem: vi d4 nhu,  thep di qua x& nhiet. 

Hinh R.1 - au do the},  nghiem co khoop not HESi vOi thiet bi ma tre em 
c6 the tiep can cluvc 
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0 

0 
CO 

I 

I 

2 

0 

Bio ye 

Vat liOu 
cacti (Lim 

KhoRpoi 

A 
g 	a  

A 

IB  
31' 

o12 

5R4 .O.OS 
R2 t0.0S 

Ong hinh tru 

Kich thutc tuyen tinh tinh bang milimet 

Dung sai tren cac kich thutc khong có dung sai cal the: 

GOc 14 ye 37 0: ± 15 ' 

ten ban kinh: ± 0,1 mm 

tren kich thutc tuyen tinh: 

5. 15 MM: RIM 

-0.1 

212 



QCVN 132:2022/BTTTT 

> 15 mm 25 mm: ± 0,1 mm 

> 25 mm: ± 0,3 mm 
CHID THIGH: iDau do e) nghiem c6 khop n6i nay dint lay tU Hinh 2. dau do th& nghiam B cisa IEC 61032:1997. 

Hinh RI - Diu do thin nghitm co khovp n6i 861 vai thi6t bi 
khong co kha nang tiep can voi tre em 

R.1.4. Phyang phi') them nghiem 3 - Phich cam, giSc cam, diu not 

Deu do duvc lam can cua Hinh R.3 du•o'c sir dung ma kh6ng co Ivo dang ke va 6' bat 
k' vi tri nao co the cho cac b6 phan duvc chi dinh. 

Kich thtrec mm 

 

Vat irou dan 
_e_ 

 

 

  

  

   

W a02 

c 	1042 
Tay nam 

 

    

tic 

Hinh R.3 - Diu do can 

R.1.5. Phutvng Oar, tiler nghiem 4 - Cac khe her 

SO,  dung du do hinh nem nhu' Hinh R.4 
Kich that': mm 

Dung sai tren cac kich thutc tuyen tinh kh6ng co dung sai cy the: 

5 25 mm: ± 0,13 mm 

> 25 mm: ± 0,3 mm 
0140 THIGH: DO day cua tau do they doe then thy& Mt, vol sy,  they del dO ci6c tai ate 'Mm sau doe the* au do: 
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Khoang gian cach tip dinh dau do 
mm 

104) day dau do 
mm 

0 2 
12 4 
180 24 

Hinh R.4 -Diu do hinh nem 

R.1.6. Phuang phap thiv nghiem 5 - Cac thiet bi dau cu0i danh cho ngutei binh 
thutmg sir dyng 

Day thin nghiem cUng cCia du do ther nghiem tren Hinh R.5 &roc luen vao 16 co the 
ap dung vai Iu'c den 1 N 0,1 N va co chieu dai glad han den 20 mm 0,2 mm. Trong khi 
&Ivo dtra vao, dau do duvc di chuyen then bet ky goo nao veri ivc t61 thieu. 

Kich thut mm 

Hinh Su 75:0.2 

Khoang too ioo I 0.2 	8  • o 

Tay nam 	 Cac canh 
(Vat lieu cacti then) 	Vat lieu 	 itheng di gar 

cach den 

CHU THICH: Deu do nay dine lay hr Hinh 4 cua IEC 61032: 1997. 

Hinh R.5 - Deu do dau cu6i 

R.2. Tiou chi be phan có the tiep can 

Neu mot bit-) phan ca the duct cham vao bang dOu do du'q'c chi dinh, thi b0 phan do 
co the tiep can ducc. 

Day this 
nghiem 

odm 
loan 
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Phu luc S 
(Quy dinh) 

Phtrang phap thay the xac dinh khe he cach dien trong mach n6i voi 
ngu6n dien xoay chieu khOng vtrort qua 420 Vdinh (RMS 300 V) 

Deiyai nguon dien xoay chieu khong vuvt qua 420 Vdinh (RMS 300 V): 

- Neu gia tri dinh cOa than ap lam viac kh6ng VU'Ol qua gia tri dinh cua dien ap nguon 
dien xoay chieu, khe hert6i thieu thay the duvc xac dinh trong Bang S.1; 

- Neu gia tri dinh cita dien ap lam viec vuot qua gia tri dien ap nguen dien xoay chieu, 
khe ha tOi thieu thay the la tong cOa hai gia 

• Khe het trong Bang S.1 va 

• Khe het b6 sung thich hop trong Bang 52. 

CHI CHU: Mat khe hO oh doge khi Es, dung Bang S.1 nem giCra cac gia II can thiet cho twang (long nhat va khOng 
dOng nhat. Do dO, n6 c6 the khOng yogi qua &roc Mir nghiem 06 ben dien thich hop neu tru&ng ye ca la khOng 
(Jong nhel. 

Bang S,1 - Khe hey toi thi6u thay th6 cho cach dien trong mach 
not voi ngu6n di6n xoay chi6u kh6ng vuvt qua 420 Vdinh (RMS 300 V) 

Khe ha tinh bang mm 

Dien ap nh6 ban 
hoac bang 

(V) 

Dien Op tam trial ciia ngulin 

1 500 Va 2 500 V a 

DO nhiem ben 

1 va 2 3 1 va 2 3 

B/S R B/S R B/S R B/S R 

71 1,0 2,0 1,3 2,6 2,0 4,0 2,0 4,0 

210 1,0 2,0 1,3 2,6 2,0 4,0 2,0 4,0 

420 B/S 2,0 R 4,0 

Neu dinh cOa then ap lam VieC VIM qua gia tri dinh ciaa than ap nguOn xoay chieu thi 
theo phep n6i suy tuyen tinh gicra hai diem gen nhat &roc pt.*, khe ha tOi thieu duictc 
tinh toan se tang len den gia so 0,1 mm cao han tiep theo. 

a M6i quan he giffa dien ap tam tried cOa ngu6n va dien ap nguOn dien xoay chieu duvc 
&fa ra trong Bang 12 
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Bang S.2 - Khe her 1:4 sung cho cach dien trong cac mach not ngu6n &en xoay 
chieu khding vtport qua 420 Vainn (RMS 300 V) 

then AI) tam thai cila nguan 

1 500 V a 2 500 V a 

Dien ap nhe han Vat 	lieu Vat 	lieu Dien bp Vat 	lieu Vat 	lieu 
hoac bang Cach 	dien tech nhiet nho han Cach 	dien each nhiet 

(V) chinh 	hoac 
ix!' trq 

dvqc hoac bang 
(V) 

chinh 	hoac 
ba trq 

duct 

DO DO DO 	nhiem 
nhiem nhiem ban 
ban ban 1, 2 va 3 
1 va 2 3 

210 210 210 210 210 210 210 
298 298 298 298 298 298 298 
386 386 386 386 386 386 386 
474 474 474 474 474 474 474 
562 562 562 562 562 562 562 
650 650 650 650 650 650 650 
738 738 738 738 738 738 738 
826 826 826 826 826 826 826 
914 914 914 914 914 914 914 
1 002 1 002 1 002 1 002 1 002 1 002 1 002 
1 090 1 090 1 090 1 090 1 090 1 090 1 090 
1 178 1 178 1 178 1 178 1 178 1 178 1 178 
1 266 1 266 1 266 1 266 1 266 1 266 1 266 
1 354 1 354 1 354 1 354 1 354 1 354 1 354 

Doi vai den ap tren gia tri dinh dm dien ap lam viec trong bang, phep ngoai suy tuyen 
tinh dvqc chap nhan. 
061 vai then ap narn trong gibi han gia tri dinh do dien ap lam viec trong bang, phep 
nai suy tuyen tinh duct chap nhan giCra hai diem On nhat Cluvc phep, khe ha tai thieu 
duct tinh toan se tang len den gia s6 0,1 mm cao han tier) theo. 

a Mai quan he giCra then ap tam thai caa nguOn va then ap nguOn diO xoay chieu duct 
din ra trong Bang 12 
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Phu lyc T 
(Quy Binh) 

Ma HS am thi6t bi clau cuOi vin thong va cong nghe thong tin 

TT Ten 	san 	phim, 
hang 	hoa 	theo 
QCVN 

Ma s6 HS M6 to san phim, hang hoa 

1 

Thiet 	bi 	dien 	thoai 
khong day loci keo dai 
thug 	bao vo tuyen 
DECT 

8517.11.00 

BO dien thoai hint tuyen bao gam mat 
may me (Base Station) di kern voi met 
hoac vai may dien thoai kh6ng day keo 
dai bang song vo tuyen dien (may con) 
sir dun9 cong ngha DECT. Cac may 

Mn Ong cam tay (may con) ket not den 
mang c6 Binh thong qua may me (Base 
Station), la met may dien thopi do dinh 
ket not cuac pi den mang c6 djnh. 

2 
May tinh ca nhan de 
ban 	(Desktop 
computer) 

8471.41.10 

Thiet bi duet thiet Ice china trong ding 
met v6, co it nhat met dan vj xes19 trung 
tam, met don vi nhap va met don vi 
xuat, ket hey hoac khong ket hop voi , 
nhau, CO hoac killing tich hqp met 
hoac nhieu chirc nang: 

- Thu phat vo tuyen sus dung k9 thuat 
diet) che &Ai pho trong bang tan 2,4 
Gliz; 

- Truy nhap vo tuyen bang ten 5 GHz; 

- Deu cuOi thong tin di Tang W-CDMA 
FDD; 

- Bau cu6i thong tin di deng E-UTRA 
FDD, 

- Deu cue' thong tin di deng the he thir 
nom (5G); 

- Phat, thu-phat v6 tuyen cv ly ng6n. 

3 

Thiet bj 	gib' 	ma 	tin 
hieu truyen hinh (Set8528.71.19 
Top Box) trong mang 
truyen hinh cap sir 
dung k9 that s6 

8528.71.11 

8528.71.91 

8528.71.99 

Thiet bi giai ma tin hieu trong mang 
truyen hinh cap sir dung k9 thuat so. 
Thiet bi co the c6 hoe kh6ng c6 chirc 
nang tutting the thOng tin veri nha sung 
cap dich vu. 

4 

Thiet 	bj 	giai 	ma 	tin 
hieu truyen hinh (Set 
To 	Box trong mang 
truyen hinh IPTV 

8528.71.11 

8528.71.19 
8528.71.91 

8528.71.99 

Thiet bj giai ma tin hieu trong mang 
truyen 	hinh 	IPTV (truyen hinh qua 
du rig truyen Internet). Thiet bi co the 
co hoac khOng co chot nang krang tac 
thong tin v61 nha cung cap dich vy. 

5 

Thiet bi thu hinh co 
tich hqp chirc nang 
thu 	tin 	hieu 	truyen 
hinh s6 mat (Set Dye- 
T2 (iDTV) 

8528.72.92 

8528.72.99 

Thiet bi thu clang trong truyen hinh co 
chin nang giai ma tin hieu truyen hinh 
s6 mat dot sir dung cong nghe DVB-
T2. 
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Thiet bi khuech dai 
trong h$.  thong phan 
phoi truyen hinh cap 

8517.62.49 

Thiet bi co chOic (*long khuech dai tin 
hieu duqc so,  dyng trong mang truyen 
hinh cap (he thong hiru tuyen song 
mang hoac he thong him tuyen k9 
thuat s6). 

7 
Thiel bit then thopi 
khong day (loai keo 
dai thue bao) 

8517 11 00 

Thief bi dien thoai khong day loai keo 
dai thue bao vo tuyen, CO tong suat 
may phat den 25 W khai that tren 
mang dien thoai co djnh, dung de 
truyen din tin hieu thopi Kiang tip va 
ducyc ket not vai mang dien thopi co 
djnh qua giao dien twang tip hai day 
(tram thiet bi DECT); 

Chi ap dung.  cho khei trung tam (con 
gpi la tram gOc hay may me): duvc dat 
co djnh va deu not vai dOi day dien 
thoai cua mang dien thoai citing cOng 
(PSTN); sir dyng ang ten tich hqp hoac 
ang ten nOi ngoai.  

8471.30.20 

May xir 15f die lieu tip Ong loai xach tay, 
co trong luqng kh6ng qua 10 kg, gam 
it nhat mot don vi xfy 19 di) lieu trung 
tam, mot ban phim va mOt man hinh, 
co hoac khong tich hqp mot hoac nhieu 
chin nang: 

- Thu phat va tuyen sir dyng k9 thuat 
dieu the trai phi trong bang tin 2,4 
Ghz; 

- Truy nhap vo tuy6n bang tin 5 GHz; 

- Dau cu6i thOng tin di dOng W-CDMA 
FDD; 

- flau cuoi thOng tin di dOng E- UTRA 
FDD; 

- Dau cu6i th6ng tin di dOng the he thin 
nam (5G); 

- Riot. thu — obit vo tuyin cu. ly ngin.  

May tinh xach thy 

8471.30.90 

May xi) 19 dim lieu tip clOng lopi xach tay, 
co trong luceng khOng qua 10 kg. gOrn 
it nhat mot dan vi )(Cr 19 cla lieu trung 
tam, mot ban phim va mOt man hinh 
(trir may tinh xach tay, notebook, 
subnotebook), CO hoc kh6ng tich hqp 
mot hoac nhieu ch&c nang: 

- Thu phat vo tuyen sir dyng k9 thuat 
diet) the fret ph6 trong bang tin 2,4 
Ghz; 

- Truy nhap vo tuyin bang tin 5 GHz; 

- Phat, thu — phat vo tuyin cy,  ly ngan. 

May tinh bang 
(Tablet) 
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Thu' muc tai lieu tham Ithaca 

[1] IEC 62368-1:2018 - Audio/video, information and communication technology 
equipment - Part 1: Safety requirements. 
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