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GIOI THIEU

1 Pham vi

1.1 Nhitng yéu cau ndy ap dung cho thiét bi LED 1a mot phan khong thé tach roi cia mot
bd deén (luminaire) hodc thiét bi chiéu sang khac. CAc thiét bi ndy hoat dong trong viing
phd anh sang nhin thiy gitta 400-700 nm. Nhirng yéu cau nay ciing 4p dung cho cic bd
phan ciu thanh cua thiét bi diode phat quang (LED), bao gém ca Cic ngudn nudi LED
(driver), cac bo diéu khién, cac ma tran, md-dun va cac goi LED nhu quy dinh trong tiéu
chuan nay.

1.2 Céc san pham chiéu sang nay du dinh 1ip dat trén mach dién nhanh 600 V danh dinh
hoic it hon theo Luat dién Qudc gia (NEC), ANSI / NFPA 70, va két ndi dén cac nguodn
dién cach ly (thuc thé phi két ndi) nhu cac mdy phat dién, pin, pin nhién liéu, pin mat troi,
va tuong tu .

1.3 Thiét bi LED duoc sir dung trong cac san pham chiéu sang tuan theo céc tiéu chuan san
pham cubi cing dugc liét ké dudi day. Cac yéu cau trong tiéu chuan nay 1a nham b sung
cho nhing tiéu chuan ddi véi san pham cubi cung khac bao gom:

a) Bén tin hiéu dién, UL 48,

b) Pén dién cam tay, UL 153,

¢) Bén dudi nude va Hop ndi chim duéi nude, UL 676,

d) Chiéu sang khan cap va thiét bi cap dién, UL 924,

e) bén chiéu sang san khéu, Studio, dén thanh dau ndi, UL 1573,

f) Hé thong dén chiéu sang thanh ray (track), UL 1574,

g) Pén chiéu sang, UL 1598,

h) Pén nga cam tryc tiép, UL 1786,

i) Hé thong chiéu sang canh quan thé thap, UL 1838,

j) Bén balast lap lién va bo chinh lwu cho dén, UL 1993,

k) Hé thong dén danh ddu duong vao ra, UL 1994, va

) Hé thong chiéu sang thé thap, UL 2108.

2 Tong quat
2.1 Cac thanh phin
2.1.1 Ngoai trir nhu dugc néu trong diéu khoan nay, thanh phan cia mot san pham ap dung

theo tiéu chuan nay phai tudn theo cac yéu cau ddi v6i thanh phan d6. Xem céc tiéu chuin



cho céc thanh phan & phu luc danh sach tiéu chuan ap dung cho cic thanh phan thudng
dugc st dung trong cac san pham ma tiéu chuan nay 4p dung.

2.1.2 Thanh phan khong can thiét phai tudn tha mot yéu cau cu thé ma:

a) Lién quan dén tinh ning hodc dic tinh khong can thiét trong viéc ng dung thanh phan
d6 trong san phadm ma tiéu chuan nay dé cip, hoic

b) Pugc thay thé boi mot yéu cau trong tiéu chuan nay.

2.1.3 Thanh phan phai duoc sir dung phii hop v6i mire danh dinh dugc thiét 1ap cho cac
diéu kién du dinh st dung.

2.1.4 Cac thanh phan cy thé khong hoan thién vé cac tinh nang két cdu, hay bi han ché
trong kha ning vé tinh niang. C4c thanh phan nay dugc du dinh chi dé sir dung trong nhing
diéu kién han ché, chéng han nhu nhi¢t d§ xac dinh nao dé khong vuot qua gidi han quy
dinh, va chi dugc str dung theo nhirng diéu kién cu thé do.

2.2 Cac don vi do luwdng

2.2.1 Ngoai trir kich thudc day dan, gia tri ghi khong c6 dau ngoic duge yéu cau. CAc gia
tri trong ngodc 1a thong tin giai thich hodc gan ding.

2.2.2 Tat ca céc gia tri cta dién ap va dong la gia tri hiéu dung (rms) trir khi ¢6 quy dinh
khac.

2.2.3 Vi muyc dich tap quan, kich thudc day sé theo AWG (American Wire Gauge).

2.3 An pham tham khao

2.3.1 Bat ky tai liéu tham khao khong ghi ngay thang cho mot ma hodc tiéu chuan xuat
hién trong cac yéu cau cia tiéu chuan nay s& duoc hiéu 1a dé cap dén cac phién ban moi

nhat cua ma hoac tiéu chuan do.

3 Dinh nghia

3.1 Béi voi cac muc dich ciia yéu cau ndy, cac dinh nghia sau day dugc ap dung.

3.2 BARRIER (tim rao chan) - Phan ctia san pham du dinh dé gidi han su tiép can dén cac
bd phan dit ra nguy co bi dién giat.

3.3 MACH DPIEN, CAP PO 2 - Mach dién duoc nudi boi mot nguén cach ly tuan thu cac
yéu cAu cua tiéu chuén cho thiét bi cép dién Cép do 2, UL 1310, hodc céac yéu ciu Cép do
2 cua tiéu chuan cho bién thé dién 4p thp - Phan 3: Bién thé Cap d6 2 va Cip d6 3, UL
5085-3.

3.4 MACH GIOI HAN DIEN NANG THE THAP CACH LY (LVLE) - Mach dién duoc

nudi bai nguon dién khong co két noi dién truc tiép gitra dau vao va dau ra, chang han nhu



duoc nudi boi bién thé hodc thong qua bd cach ly quang, va véi cac thong sé dau ra nhu
sau: ngudn nudi véi dién ap dau ra dinh ac tdi da 42,4 V (30 V rms) hodc 60 V dc; va dong
16i ra t6i da gidi han:

a) Toida 8 amps cho 0-42,4 V dinh ac, hoac 0-30 V dc, hoac

b) 150/ V amps, cho dién ap gitra 30-60 V dc.

Po dé xac dinh tinh trang mach LVLE phai theo yéu cau trong Xac dinh tinh trang mach
dién nang gidi han thé thap theo 8.14.

3.5 VO HOP BAO (Enclosure), PIEN - Phan cta thiét bi nham han ché quyén tiép can vao
phan hoat dong & mirc dién ap vuot qua Cap do 2 hodc LVLE.

3.6 VO HOP BAO, CHAY - Phan cua céac thiét bi duoc thiét ké dé giam thiéu su lay lan
ctia Itra hay ngon lira tir bén trong mot san pham.

3.7 PIA PIEM MOI TRUONG

a) VI TRI KHO - Vi tri khéng bi 4am uét thuong xuyén, nhung cé thé bao gom vi tri bi am
uét tam thoi, nhu trong truong hop cliia mot toa nha dang xay dung, mién 13 co sy théng
khi du dé ngan ngua su tich tu cua do am.

b) VI TRI AM - Vi tri bén ngoai hoic bén trong ma thudng xuyén hoic dinh ky bi ngung
tu hoi nudc trong, trén hoac gén cac thiét bi dién, va bao gff)m ca cac vi tri dugc bao vé mot
phan.

c) VI TRI UOT - Vi tri trong do6 nudc co thé nho giot, bén tung toe, hoac chay vao cac thiét
bi di¢n.

3.8 KET CUOI PAM XUYEN LOP CACH PIEN — Két cudi (terminal ¢ dau tiép xuc
dién nhon xuyén thing 16p cach dién cua diy dan va xuyén vao giira b6 sgi day dan.

3.9 PAU RA CACH LY - Mach dién chi co6 két ndi tir, dién dung, hodc két ndi quang hoc
véi bat ky nguén cép dién tham chiéu dat nao. Mach dién ap thép nho mot dién tré chan
khong phai 1a cach ly.

3.10 LED (Light Emitting Diode) - Thanh phan trang thai ran bao gom tiép giap p-n, phat
ra buc xa quang hoc khi duogc kich thich boi dong dién

3.11 MANG LED (MODULE LED) - Mot tap hop ciia mét hodc nhiéu linh kién dién tir
LED roi rac trén bang mach in, thong thudng véi phan tir quang hoc va cac giao dién nhiét,
co khi va dién thém vao.

3.12 BO KIEM SOAT MODULE LED (CONTROLLER LED) - mach dién tir, xen giita

ngudn cap dién va mang (ma tran) LED dé 1am mo (dimming), chuyén mach, hodc kiém



soat nang luong dién cho mang LED. Thiét bi nay khong chira ngudn céap dién va khong
duogc két ndi truc tiép dén mach dién ludi nhanh.

3.13 DRIVER LED - Ngudn cip dién c6 diéu chinh dién 4p va dong cho dén LED, khac
nhau vé d6 phirc tap tir mot dién trd dén ngudn nudi on ap hodc ngudn nudi 6n dong. Ciing
duoc goi 1a Bo diéu khién dén (Lamp Control Gear) (Xem thém Ngudn cap dién).

3.14 GOI LED - Tép hop ctia mot hodc nhiéu Die LED c6 chira cac két ndi day, c6 thé bao
gom thanh phan quang hoc va giao dién nhiét, co khi va dién. Pong go6i nay khong bao
g6m ngudn cap dién va khong duogc két ndi truc tiép dén cac mach dién ludi nhanh.

3.15 PON VI PO BIEU THI (MIU) - Cac gia tri hiéu dung rms twong dwong cta dong ro
60 Hz dang sin theo milliamps (MA), duoc hiéu chinh dé bu dap khi can thiét cho cac dong
ro bao gém cac dang song phuec tap hoac tan s6 khac voi 50 hodc 60 Hz. N6 duge xac dinh
bang cach chia dién ap dau ra hiéu dung rms (V3) theo mV (mV) cho 500 (gia tri theo
ohms cuia dién tré mic song song v6i V2) trong mach do ludng & hinh 8.3.

3.16 PHAN KHONG CO PIEN (Dead conductive) - Phan din dién c¢6 hoic khong co cach
dién co ban dudi diéu kién hoat dong binh thuong khong mang dong dién. Phan khdng co
dién chi c6 thé mang dong ro.

3.17 PHAN CO BPIEN NGUY HIEM - Phan nim trong mdt mach dang hoat dong vuot qua
nguy co dién giat, hodc nguy co han ché hoa hoan.

3.18 PHAN CO PIEN (Live part) - Phan dan dién c6 mot su khac biét dién vé dién thé ddi
v4i dat hodc bat ky phan din dién nao khéac. Phan két ndi v6i day dan ni dat (trung tinh)
ctia ngudn dugce coi 1a phan c6 dién.

3.19 GIA TRI PLC (Pic trung muc d6 tinh ning — Performance Level Characteristics ) -
S nguyén xac dinh mot loat cac gia tri thir nghiém cho thir nghiém tinh chat dién / co hoc
xéc dinh ddi vé6i vat liéu (nhya) polyme nhu quy dinh tai Tiéu chuan Vat liéu polymer - Str
dung trong Panh gia Thiét bi dién, UL 746C.

3.20 MACH DBIEN GIOI HAN CONG SUAT - Xem Phan 725 ctia B4 Luét Dién Qudc gia
(NEC), ANSI / NFPA 70 va Piéu 16 ctua B Luat Pién Canada (CEC).

3.21 NGUON CAP DIEN, CAP PO 2 - Mot nguén dién, chéng han nhu mot bién ap hoac
ngudn cung cip dién tuan thu cac yéu cau cua tiéu chuan cho thiét bi cip dién Cép d6 2,
UL 1310, hoic cac tiéu chuan cho Bién 4p thé thip - Phan 3: Bién ap cap do 2 va cap do 3,
UL 5085-3.

3.22 NGUON BIEN, GIOI HAN BIEN NANG THE THAP CACH LY (LVLE) - Ngudn
cap dién nhu dinh nghia ¢ 3.4.



3.23 NGUON CAP PIEN - Thiét bi dién tir c6 kha ning kiém soat dong, dién ap, hoic
cong suat nam trong gidi han thiét ké caa né.

3.24 NGUY CO DIEN GIAT- Nguy co dién giat ton tai gitra bat ky hai bo phan dan dién
hodc gitra phén dan dién va dat néu dién thé hd mach dinh ac cao hon 42,4 V (30 V rms)
hodc 60 V dc, va c6 dong dién chay gitra ching vuot qua 0,5 mA nhu dugc xac dinh boi
thir nghiém do luong dong ro, muc 8.7.

3,25 NGUY CO CHAY - Nguy co chay ton tai trong tit ca cac mach dién ngoai trir:

a) Mach dién Cap d6 2, hoic

b) Mach dién LVLE.

3.26 DON VI (UNIT) - Thuat ngit chung ¢6 nghia 14 bét ctr thiét bi r0i rac, tip hop con,
hoic t6 hop duoc lap rap.

3.27 PON VI CO PINH - Pon vi dy dinh s& duoc vinh vién két nbi dién v6i hé thong di
day dién.

3.28 BON VI DI PONG (portable) - Pon vi ma c6 thé dé dang mang theo hodc van chuyén
bang tay, va dugc cung cap véi mot day ngudn dé két ndi vi mach cap dién.

3.29 PON VI TINH - Pon vi du dinh dugc gén chat tai chd hodc nam trong mét khong
gian chuyén dung, va dugc cung cap vdi mot day ngudn dé két nbi vai cac mach cung cap

dién.

4 C4c ngudn cap dién, Ngudn nudi (Driver) LED va Bién ap

4.1 Ngudn cép dién hodc ngudn nudi (Driver) LED tuan thu bat ky mot trong cac tiéu chudn
sau day dugc coi dap tmg muc dich cac yéu cau cua tiéu chuan nay:

a) Céc tiéu chuan cho Thiét bi cap dién Cap d6 2, UL 1310,

b) Tiéu chuan cho Thiét bi Cong nghé Thong tin - An toan - Phan 1: Yéu cau chung, UL
60950-1, hoac

¢) Tiéu chuan cho Thiét bi cap dién khac hon Cap d6 2, UL 1012.

4.2 Bién thé dé sir dung v&i cac thiét bi LED tuan thu bat ky mot trong nhiing diéu sau day
duogc coi 1a dap tmg muc dich cac yéu cau cia tiéu chudn nay:

a) Céac tiéu chuan cho Bién ap Thé thip - Phan 1: Yéu ciu chung, UL 5085-1, va cac tiéu
chuén cho Bién thé dién ap thip - Phan 3: Bién ap Cép do 2 va Cip d6 3, UL 5085-3,

b) Tiéu chuan cho Bién thé va Bién thé Pong co st dung trong Audio-, radio va Truyén
hinh-Loai gia dung, UL 1411,

¢) Tiéu chudn cho Bién thé dién ap thip - Phan 2: Bién thé dung cho Muc dich chung, UL



5085-2, hoac

d) Cac tiéu chuan cho Bién thé ding cho Muc dich chung va Bién thé Cong suét loai Kho,
UL 1561.

4.3 Ngudn cap dién, bo diéu khién (Driver) LED, hoic bién thé s& phai duoc sir dung trong

gidi han danh dinh dau vao, dau ra ctia nd va cac gidi han danh dinh vé méi trudng.
KET CAU

5 Xem xét vé mdi trurdong

5.1 Thiét bj danh cho cac dia diém khé chi duoc xac dinh nhu vdy va khong duoc cung cap
v6i bat ky thong tin nhu ghi nhan, huéng dan, hodc hinh minh hoa ma ngy y hodc mé ta
vi€c st dung o dia diém am hoic udt.

5.2 Thiét bi danh cho céc dia diém am s& 1a:

a) Chiu su thr nghiém mai truong theo 8.12 trir khi tat ca cac phan va duong nho cé dién
trén hé thong di day bang mach in dugc nhung phu (xem 6.7) hodc phu trang conformal
(xem 7.7.2), va

b) Pu diéu kién duoc ghi nhan 14 thich hop cho céac dia diém am, va khong duoc cung cap
bat ky thong tin nhu ghi nhan, huéng dan, hoic hinh minh hoa ma ngu ¥ hodc mé ta viéc
su dung udt.

5.3 Thiét bi danh dé sir dung tai cac dia diém udt sé:

a) Chiu sy thtr nghiém vé moi trudng theo 8.12 trir khi tat ca cac phan va duong nhé cé
dién trén hé thong di day bang mach in duoc nhung phii (xem 6.7) hodc trang phi conformal
(xem 7.7.2), va

b) Néu dugc cung cap véi mot vo hop bao polymer ma tudn thu cac phoi sang UV va Thir
nghiém Va dap lanh theoTiéu chuan Vat lidu polymer sir dung trong Panh gia Thiét bi
dién, UL 746C, va

¢) C6 du diéu kién dé duoc ghi nhan 14 thich hop cho noi wét.

6 Két cau co khi

6.1 Tong quat

6.1.1 Thiét bi d dinh sé& str dung trong mot tng dung duoc xac dinh béi mot trong cac tiéu
chuan quy dinh tai 1.3 s& phai tuan thu cac yéu cau két cdu co khi cta tiéu chuan d6. Néu

g dung str dung cudi cung khong duoc quy dinh hodc duge xac dinh, hodc néu tinh ning



két cau dic thu khong nam trong tiéu chuan da duge xac dinh, thiét bi s& phai tuan theo cac
yéu cau két ciu co khi ¢ phan nay.

6.1.2 Vo hop bao cua thiét bi c6 tac dung ngin ngira su tiép xuc véi cic phan khong dugc
cach dién ma dan téi nguy co bi dién giat, kiém ché bat ky ngon Itra nao khoi phat bén
trong thiét bi va ngan ngura sy hu hong co hoc ddi vai cac bd phan bén trong.

6.1.3 C4c mach dién dua ra nguy co bi dién giat hodc nguy co chay s& duoc cung cip véi
mot vo hop bao tuan thu theo 6.2 hoac 6.3.

6.1.4 C4c mach dién khong lién quan dén nguy co bi dién giat hoic nguy co chdy sé khong
dugc yéu cau dé duoc cung cép trong mot vo hop bao. Cac mach dién hoat dong trong murc
CAp d6 2 hoiac LVLE khong can phai dugc bao boc.

6.1.5 Keo két dinh dung dé bao dam gan chit hop vo bao ctia mdt san pham ma nguy co bi
dién giat hoic nguy co chay duoc dit ra, dugc thuc hién véi cac thir nghiém ho tro két dinh
theo 8.11. Céc k¥ thuat han, chang han nhu gan dung mdi xi mang, han siéu am, cam Gng
dién tir, va han nhiét dugc cho phép ma khéng can thtr nghiém.

6.2 D¢ day kim loai

6.2.1 Do day cia vé hdp bao kim loai phai phu hop véi Bang 6.1.

Ngoai lé: Phan cia vé hop bao tudn thu cdc thir nghiém do bén co hoc cho cac vé hop Kim
logi theo 8.13 khéng can phdi tudn theo cdac dg day quy dinh trong bang 6.1.

Table 6.1
Minimum thickness of metal enclosures
Metal At small, flat, unreinforced At surfaces to which a wiring At relatively large unreinforced
surfaces and at surfaces of a | system is to be connected in the flat surfaces
shape or size to provide field
adequate mechanical strength
mm (in) mm (in) mm (in)

Die-cast 12 (3/64) - - 20 (5/64)
Cast malleable 16 (1/16) - - 24 (3/32)
iron
Other cast metal 24 (3/32) - - 3.2 (1/8)
Uncoated sheet 0.66 (0.026) 0.81 (0.032) 0.66 (0.026)
steel
Galvanized 0.74 (0.029) 0.86 (0.034) 0.74 (0.029)
sheet steel
Nonferrous 0.91 (0.036) 1.14 (0.045) 0.91 (0.036)
sheet metal
other than
copper

6.2.2 Tat ca cac bo phan kim loai bang sat, bao gom ban 1¢, bu 16ng, ¢ vit va chot sau khi
lap rap phai duoc bao vé chéng dn mon bang son, phu, hodc ma, trir CAc canh, 16 duc, va
cac diém han trén thép hoan thién so bd, éng thép dugc bao kin va cac vi tri treo moc dé



son hoac ma. Df“mg, nhom, hgp kim déng, nhom, thép khong gi, va céac vat li¢u tuwong tu
c6 kha nang chdng an mon vén c6 d6i vai khi quyén khong can phai ¢ su bao vé chong
an mon bo sung.

6.2.3 L6p phu bao vé khong can phai duoc 4p dung cho cac phan ciia vo hop bao thép khi:
a) Bén trong ctia vo hop bao hoan toan duoc dién diy boi hop chat nhung pha (potting
compound).

b) Cac bé mit kim loai phang dugc kep chit véi nhau, hoidc

¢) O noi khong thuc té nhur vong bi, bé mit truot ciia mot ban 18 hodc truc, chan ban 18, va
cac bo phan tuong tu.

6.3 Vat liéu polymer dung cho vé hgp bao va cach dién

6.3.1 Vat liéu polymer phai c6 chi s6 nhiét twong doi (RTI), hodc chi sé nhiét chung vé
dién, co hoc va dap va co hoc suc bén nhu quy dinh trong tiéu chuan cho Vat liéu nhua
polymer - Str dung trong Péanh gia Thiét bi dién, UL 746C, 1a bang hodc 16n hon nhiét do
do duoc trong qua trinh thir nghi€ém nhiét 4o 8.3.

6.3.2 Vat liéu polyme dugc sir dung nhu mot vo hop bao phai tuan theo Cac yéu cau dic

trung vat liéu xac dinh trong Bang 6.2 dua trén cac ing dung cu thé.

Table 6.2
Polymeric enclosure requirements
UL 746C performance Power source
characteristic Class 2 & LVLE Isolated non-Class 2 Direct connected
Enclosure Type Needed None Fire Fire and Electrical
Relative Temperature Index No Yes Yes
(RTI)
Impact — 6.8 J (5 ft-Ib) No Yes? Yes?
Impact — 0.91 m (3 ft) drop No Yesb Yesb
Impact with pre-conditioning® No Yes® Yes®
- 6.8 J (5 ft-Ib)
UV Resistance No Yesd Yesd
Flammability No 5VAe 5VAe
Mold Stress No Yes Yes
Comparative Tracking Index No No PLC of 49
(CTI)
Hot Wire Ignition, (HWI) No No PLC of 39
High Ampere Arc (HAI) No No PLC of 29

26.8 J (5 ft-Ib) impact for dry or damp location, fixed or stationary units
50.91 m (3 ft) drop impact for portable units
¢ For damp or wet location, fixed units, to be conducted after cold conditioning in accordance with UL 746C

d For wet location units

€ V2 for portable units and Track Lighting Luminaires
fV1 for the lens (optic) of an LED package
9 Not required when all live parts are > 0.8 mm from the material
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6.3.3 L6p pha dan dién 4p dung cho bé mit nhu cac bé mit bén trong ctia vo boc (cover),
v6 hop bao vy, va twong tu phai dugc thuc hién theo cac yéu cau thich hop cho cac bd
phan ma kim loai trong cac tiéu chuan cho Vit liéu nhwa polymer - Str dung trong Panh
gia Thiét bi dién, UL 746C, trir khi n6 c6 thé dugc xac dinh rang su bong hay 16t ra cta 16p
phu khong dan dén viée giam khoang cach giita cac bo phan dién hodc tao cau ndi cic phan
c6 dién ma co thé gay ra nguy co hoa hoan hoic dién giat.

6.3.4 C4c thau kinh (quang) ctiia mot gbi LED két ndi trong mach ¢6 nguy co dién giat
khong can phai dugc cung cp trong mot vo bao vay néu lam bang:

a) Thuy tinh, hodc

b) Vit liéu polyme tuan tha thir nghiém chiu dién ap danh thing dién moi theo 8.4, khi
dién thé 500-V duogc ap dung giira cac két ndi dién véi LED va bé mat thau kinh.

6.3.5 C4c thau kinh (quang) ctia mot goi LED két ndi trong mach ¢ nguy co chdy khong
can phai cung cip trong mot vo bao vay néu lam bang cac chat liéu c6 tinh dé chay nhu da
néu trong cha thich f cua Bang 6.2.

6.4 Céc 16 m& trén vé hop bao (Enclosure openings)

6.4.1 Ngoai trir cho cac két ndi cap dién, cac 16 md (open holes) s& khong dugc cho phép
trong bat ky bé mit nao ciia mot vo hop bao chéng chay hoic dién git.

Ngoai 1é: Mét 16 mé dweoc cho phép trén vé hép bao du dinh dé ldp dit trén hodc bén trén
mot hop 6 cam (hop noi ra) khi hop 6 cam phuc vu viéc hoan thién voé hép bao.

6.4.2 C4c 16 mé dugc phép cho cac thiét bi khong du dinh lp dat trong mot khong gian
kin. Puong nhin thiy tdi cac thanh phan 13 16i va cudn day dé hé phai dugc che hét hodc
c6 vach ngan.

6.5 Bio vé day din

6.5.1 Day dan ma di vuot qua cac canh hoiic qua cac 16 kim loai phai dugc bao vé khoi su
tiép xtic v4i cac canh hodc duoc bao vé khdng bi cit va mai mon. Déi v6i tim kim loai
mong hon 1,1 mm (0,042 in), viéc bao vé dugc thuc hién bdi mot trong nhitng phuong
phép sau day:

a) Cudn canh cua kim loai vdi khong it hon 120 do,

b) Ong 16t hoic vong dém bang vat liéu khac so v6i cao su véi bé day it nhat 1,2 mm (0,047
in), hoac

¢) Ong 16t thury tinh day it nhat 0,25 mm (0.010 in).
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6.6 Giam nhe strc cing

6.6.1 DPbi voi bat ky day dan tiép can dugc hoat dong vuot qua Cap d6 2 hodc trén gidi han
LVLE, cac phuong tién giam nhe strc cing va chdng lai sy ddy nguoc ddy phai duoc cung
cip va phai tudn thl cac yéu cau thir nghiém giam stc cing ddy nguoc diy theo 8.8, noi
su dich chuyén cta day ngudn (cord) hodc day dan (lead wire) c6 thé gy ra:

a) Lam cho day cip ngudn hodc day dan bi hu hai co hoc,

b) Lam cho ddy cap ngudn hodc day dan phoi nhiém & nhiét d6 cao hon nhiét do danh dinh
cua no.

¢) Giam khoang cach (vi du nhur t&i kep kim loai giam strc cing) dudi gia tri tbi thiéu can
thiét , hodc

d) Gay hu hai d6i voi cac két ndi ndi bo hodc cac linh kién.

Ngoai 1é: Ddy dan nhiing trong hop chdt epoxy nhiing phii bén trong hép vé bao tai 16i vdo
ciia déy dan dwgc coi la ¢ dii sw giam nhe sivc cdng can thiét.

6.7 Hop chit nhiing phii

6.7.1 Hop chat nhiing phu (potting) phai khong bi ro i, nho giot, hoic thoat ra khoi thiét
bi trong diéu kién thtr nghiém,va khong dugc vuot qua chi sb nhiét tuong d6i ciia nd (RTI)
trong khi thir nghiém nhiét d6 theo 8.3.

6.7.2 Hop chat nhung phu nhya duong (asphalt) phai co nhiét do thap hon it nhét 1a 15°C
(27°F) dudi diém 1am mém ctia nd ma dugc xac dinh bang cic phuong phéap thir nghiém
tiéu chudn dbi voi diém mém hoa cia loai nhya ¢6 ngudn gdc tir Cira hang Naval bang thiét
bi Vong va Qua cau (Ring-and-Ball), ASTM E28.

7 Két cau dién

7.1 Tong quat

7.1.1 Thiét bi du dinh s& dugc st dung trong mdt ing dung duoc xac dinh theo mot trong
cac tiéu chuan quy dinh tai 1.3 s& phai tuan tha cac yéu cau cu trac dién cua tiéu chuan
d6. Néu mot ung dung su dung cudi cung khong phai 1a quy dinh hoac dugc xac dinh, hoac
néu mot tinh nang ciu trac dic thu 1a khong nam trong tiéu chuan dugc xac dinh, thiét bi
phai tuan thi theo cac yéu cau cdu trac dién ctia phan nay.

7.1.2 Phan mang dong dién s& phai 1a bac, dong, hop kim ddng, sit ma hodc thép, thép

khong gi, hodc hop kim chéng dn mon khac chap nhan duoc cho cac ing dung.
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7.1.3 Phan c6 dién khong c6 cach dién phai dugc bao dam dé no khong xoay hodc dich
chuyén vi tri, néu chuyén dong nhu vay dan t6i két qua 1a giam khoang cach (dién) xudng
dudi cac gia tri toi thiéu chap nhan dugc.

7.1.4 Ma sét giita cac bé mat 1a khong thé chap nhan nhu mot phuong tién dé ngan chin
viéc dich chuyén hodc xoay clia phan cé dién nhung long den ham 1a chap nhan dugc.

7.2 Kha niing tiép cén

7.2.1 Phén c6 dién c6 nguy co dién giat s& duoc bé tri sao cho khdng thé tiép can dugc khi
str dung dau do khdp ndi nhu thé hién trong hinh 7.1 néu ap dung mét lyc khong vuot qua
4,45 N (1 Ibf).
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Figure 7.1
Articulate probe with web stop
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7.2.2 Phan c6 thé duoc loai bd ma khong sir dung cong cu phai duoc loai bo khi xac dinh
kha ning tiép can véi dau do.
7.2.3 Tam rao chin cach dién st dung dé ngan chin tiép can dén phan c6 dién khong duoc
mong hon 0,71 mm (0,028 in)
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7.2.4 Tam rao chan cach dién sir dung két hop v6i khong it hon mot nira khoang cach can
thiét qua khong khi dugc cho phép day dudi 0,71 mm (0,028 in), nhung khong it hon 0,33
mm (0,013 in) néu rao chin hoic 16p 16t 1a vat lidu cach dién ma:

a) Chiu dugc do am,

b) 6 bén co hoc chap nhan dugc néu bi phoi 16 ra hay bang cach khac tuong tu dé

phai chiu hu hai co hoc,
¢) Puoc giit mot cach tin cy tai chd, va
d) Dit vao vi tri nhu thé nao d6 dé khong bi anh hudng x4u boi hoat dong cuia thiét bi
- ddc biét 1a phong dién hd quang.

7.2.5 Tam rao chin cach dién trong mach thr cdp, noi dién thé khong 16n hon 50 V duoc
phép day it hon 0,71 mm (0,028 in) nhung khong it hon 0,25 mm (0.010 in) néu né:
a) Chiu duoc do am,
b) b6 bén co hoc co hoc chép nhén dugc néu bi phoi 16 ra hay bﬁng cach khac tuong tu dé
phai chiu hu hai co hoc, va
¢) Pugc giit mot cach tin cay tai cho.
7.2.6 TAm rao chan cach dién dugc phép c6 d6 day dudi 0,71 mm (0,028 in) néu dugc danh
gia tach biét nhu 12 rao chin ndi bo phit hop véi cac tiéu chuan d6i voi Panh gia Vat lidu
polymer - Sir dung trong Thiét bi Pién, UL 746C, va c¢6 dic diém tuong duong vai soi luu
hoéa c6 do day cach dién 0.71mm (0,028 in).
7.3 Di day ndi bo
7.3.1 Pi day noi bo (internal wiring) bao gdm cac day dan cach dién c6 do bén co hoc, 6
tinh chat chiu duoc dién ap danh thung dién moi va c6 dong tai danh dinh cho tng dung.
7.3.2 Mbi mot mdi ndi va két ndi phai duoc bao dam chéac chan vé mit co hoc, cung cap
tiép xtic dién dang tin cay va phai c6 16p cach dién it nhat 1a twong duwong véi dién ap lién
quan trir khi khoang cach cb dinh chap nhan dugc duy tri giita mdi nbi va tat ca cac bo
phan mang dong khong cach dién khac véi cac dién thé khac nhau ciing nhu c&c phan kim
loai khong mang dong khéc.
7.3.3 Céc két ndi dién va co hoc giira mot diy dan va bat ky mach nao hoat dong vuot qua
2161 han Cép d6 2 hoac LVLE phai dugc chira trong mdt vo bao boc va khong thé tiép can
phu hop theo 7.2.
7.3.4 Két ndi mdi han phai duoc gitr chic chin vé co hoc trude khi han.
Ngoai 1é s6 1: Két noi han séng (wave-solder) dén bdang mach in phii kim loai dwoc coi la
chdp nhdn dwoc ma khdng can bat ky sw giit thém co hoc nAo.
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Ngoai 1é 56 2: Két néi méi han dwege bao phii béi epoxy hai thanh phan sau khi han dwoc
coi la giit chdc chan vé co hoc.

Ngoai l¢ 6 3: Day dan di qua mot 16 trén bang mach in va han o phia doi dién duwoc coi
la dvwoc gitr chdc chdn vé co hoc.

Ngoai 1é s6 4: Cdc linh kién han ddn bé mdt SMD va cdc thanh phan nhé khéng c6 chan
dan tich hop khéng can phdi dwoc giit chdc co hoc véi mach in di day truée khi han. Céc
6 cam dau noi (connector receptacle) gdn trén bé mdt Va Cac dau noi két hop véi cac day
dan khéng dwoc giir chic co hoc sé diege chdp nhén trong cdc iing dung néu cdc ddy dan
nay khéng bi dich chuyén sau khi ldp rap.

Ngoai l¢ 56 5: Két noi day duoc thuc hién mot cach chdc chan tai ché ma khong su dung
su han dé logi trir bat ky chuyén déng Nao tai cdc diém két néi dién dwoc coi la vieng chdc
vé co hoc.

Ngoai l¢ s6 6: Két noi han dwoc cung ccfp boi mot nguo”‘n dién Ccfp do 2 hoac LVLE khong
yéu cau thém sw giit co hoc néu sw tach roi sé khéng 1am giam C&c khodng cach dién doi
véi C4C mach cdap do khac 2 hodc khac LVLE xuéng dudi cdc khodng cdch yéu cau dwoc
dp dung theo 7.8.

7.3.5 Day dan phai ti thiéu 1a 18 AWG (0,82 mm?), ngoai trir truong hop quy dinh tai
7.3.6 va 7.3.7, ¢ dién ap, dong dién, nhiét do va cac diéu kién phuc vy nam trong danh
dinh d6i voi hoat dong binh thuong.

7.3.6 Day dan c6 kich thudc nhé hon 18 AWG (0,82 mm?) nhung khong nho hon 24 AWG
(0,21 mm 2) dugc phép dudi cac diéu kién sau day:

a) Néu hoan toan dugc bao boc kin,

b) Néu khong bi dich chuyén trong diéu kién sir dung binh thudng, va

¢) Nam trong cudn thir cAp ciia bién ap hodc trong mot mach c6 chira cac linh kién trang
thai ran.

7.3.7 Cac day dan c6 kich thudc nhé hon duge phép khi cac ddy dan nay chi nam trong cac
mach Cip d¢ 2 hodc cac mach LVLE cach ly va chung duoc tach biét vat 1y khoi tat ca cac
mach Cép dd khac 2 hoac cac mach LVLE khong céach ly khac nhu bﬁng tdm rao chin hodc
bang khoang cach dang tin cay cb dinh tdi thiéu 6,4 mm (0,25 in).

7.4 Két noi cap dién va ra tai

7.4.1 Tong quat

7.4.1.1 Di day 16i vao va 16i ra phai tuan thu cac yéu cau ddi véi di day nodi bo theo quy

dinh tai 7.3 ngoai cac yéu cau ap dung trong phan nay.
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7.4.1.2 Su di day ctia mach han ché cong sut dy dinh nim & bén ngoai thiét bi va du dinh
dugc dinh tuyén bén trong cau tric toa nha s& phai theo danh dinh CL2 hay CL3 phu hop
véi cac tiéu chuan cho Cép mach han ché cong suat, UL 13.

7.4.2 Céc thiét bi két ndi vinh vién

7.4.2.1 Két ndi dng dan (conduit)

7.4.2.1.1 Thiét bi du dinh két n6i v&i mach dién ludi nhanh phu hop voi Luat dién quéc
gia (NEC), ANSI / NFPA 70, s& phai dugc cung cip v6i hodc 1 cac ddy dan dung cho di
day hién trudng (field-wiring) tuan theo 7.4.2.2 hodc la céc két cudi di day hién trudng
tuan theo 7.4.2.3.

7.4.2.1.2 Két ndi t6i hé théng di day ¢ dinh (vinh vién) phai duoc thyc hién bang phuong
tién két ndi dng dan.

7.4.2.1.3 Cac 16 md (opening) khdng co ren danh cho dng dan va cac khu vuc xung quanh

16 mé phai duoc thuc hién theo yéu cau trong Bang 7.1.

Table 7.1
Dimensions of unthreaded opening for conduit and diameter of the area surrounding the
opening
Nominal trade size of Unthreaded opening diameter? On interior of component, minimum
conduit unobstructed diameter of flat surface
surrounding conduit opening
in mm (in) mm (in)
1/2 222 (0.875) 28.09 (1.11)
3/4 28.2 (1.109) 34.04 (1.34)
1 34.9 (1.375) 42.85 (1.69)
1-1/4 440 (1.734) 55.07 (7.10)
2 A plus tolerance of 0.81 mm (0.032 in) and a minus tolerance of 0.38 mm (0.015 in) applies to the knockout diameter.
Knockout diameters are to be measured other than at points where a tab attaches the knockout.

7.4.2.1.4 L3 md c6 ren cho 6ng dan phai tuan theo Bang 7.2. Khi taro ren xuyén sudt, 15
mo phai ¢o it nhat 3,5 vong nhung khong qua 5 vong ren va tuan theo duong kinh mat
phang khong bi can trd tdi thiéu trong Bang 7.1 dé phu hop v6i 6ng 16t dng dan. Khi khong
taro ren xuyén sudt, 16 mo phai cé it nhit 5 vong ren.
7.4.2.1.5 Thiét bi duoc cung cip phuong tién két ndi 6ng din s& duge van chuyén voi tat
ca cac 16 mé dugc bit ngoai tror mot 16 mo.
7.4.2.1.6 Trir khi duoc cung cap voi mot ngin (hop) di day dang tin ciy tach biét, 16 mo
duoc cung cip cho muc dich két ndi hién truong véi mach cap dién nhanh s& duogc b tri ¢
khoang cach 16n hon 152 mm (6 in) ké tir cac b phén sau day:

a) CAc phan co dién khong c6 cach dién,
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Table 7.2
Throat diameters for conduit openings

Nominal trade size of Minimum throat diameter Maximum throat diameter
conduit
in mm (in) mm (in)
12 134 (0.528) 15.8 (0.622)
3/4 17.7 (0.697) 20.8 (0.819)
1 224 (0.882) 26.7 (1.051)
1-1/4 297 (1.169) 35.1 (1.382)

b) Mach dién ap thap,

¢) Céc thanh phan sinh nhiét,

d) Cac bo phan chuyén dong, va

e) Bat ky thanh phan dién hodc co khi nao khéng duogc xac dinh cu thé nhu néu trén

c6 thé din dén ting nguy co chay hodc nguy co dién giat.

7.4.2.1.7 Céac khu vuc lién ké vé6i 16 mé noi céc két ndi cép mach dién nhanh duogc thuc
hién trén thyc té, trong d6 c¢6 cac thanh phan nam trong vong 152 mm (6 in) ké tir 16 ma,
s& phai dugc bao boc trong mot hop (ngin) di day c6 thé tich it nhat 1a 98 cm? (6 in3).
7.4.2.1.8 Hop (ngan) di day hién truong dy dinh cho két ndi ciia hé théng di day phai dugc
gan vao thiét bi theo cach ma s& ngin né khoi bi xoay.
7.4.2.1.9 Hop o cam, hop két cudi, ngan di ddy, hoac twong tu, trong d6 cac két ndi dén
thiét bi s& duoc thuc hién trén thuc té, khong dugc co bat ky canh sdc, nao, bao gSm cac
ren Oc vit, g0 sc, vay nhon, phén chuyén dong hoac tuong tu, c6 thé mai mon céc vat liéu
cach nhiét trén day dan hodc lam hong hé thong di day.
7.4.2.1.10 Thé tich téi thiéu ciia mot hop (ngin) di ddy hién trudng tich hop cho cac két
nbi mach dién nhanh duogc xac dinh bang cach st dung bang 7.3. Tat ca cac diy dan vao
hoic ra khoi ngin d6 phai duoc bao gdm trong tinh toan; day dat khong co cach dién hoic
cac day din két ndi tich hop trong thiét bi khong duoc bao gdm trong d6. Di day hién
truong duoc cho 1a co diy dan kich thude 12 AWG (1,64 mm?) trir khi dong danh dinh
ctia thiét bi doi hoi day dan 16n hon.
7.4.2.2 Day dan di day hién truong
7.4.2.2.1 Day dan di day hién truong phai khong nho hon 18 AWG (0,82 mm ?).
7.4.2.2.2 Chiéu dai tu do cua day dan di day hién truong s& phai 1a 15,2 c¢m (6 in) hodc
nhiéu hon. Trong trudng hop ngin (hop) di ddy duoc cung cp, chiéu dai tu do dwogc do tir

diém di vao cua day din vao ngan di day toi dau tu do.
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Table 7.3
Determination of minimum wiring compartment volume

Wire size Conductor volume
AWG cm? (in%)
18 8.2 (0.5)
16 9.8 (0.6)
14 12.3 (0.75)
12 16.4 (1.0)
10 27.9 (1.7)

7.4.2.2.3 Cach dién cta day dan danh cho két ndi ciia day dan ndi dat (grounded) (dit chung
hoic trung tinh) phai c6 mau tring hodc mau xam trong sudt chiéu dai cta né.

7.4.2.2.4 Cach dién cta day dan danh cho két ndi cia day dan khong ndi dat (day nong)
phai c6 bat ky mau nao khac ngoai mau tring, xam, xanh l4 cay, hoic mau xanh 14 cay véi
sQc vang.

7.4.2.2.5 Day din danh cho két ndi cua day dan ndi dat (grounding) phai dé tran (khéng cé
cach di¢n) hodc mau xanh 14 cay, hay mau xanh 14 cdy vdi soc vang.

7.4.2.3 Két cudi di day hién truong

7.4.2.3.1 Két cudi day loai ép ap luc hay dc vit gitr day sé thich hop cho di ddy hién truong.
7.4.2.3.2 Két cudi danh cho két ndi cua ddy dan nbi dat (grounded) ciia mot ngudn cép dién
ac vé co ban phai 1a kim loai mau tring hoic bac hodc duoc danh déu bang cac tir "TRUNG
TINH", "N", "W" hodc "tring". V& co ban khong c6 két cudi khac s& c6 mau tring hoic
bac.

7.4.2.3.3 Két cubi du dinh cho két ndi cuia day dan ndi dat (grounding) phai c6 dau mau
xanh 14 cay, hoidc khu vuc tiép giap truc tiép véi két cudi sé phai duoc danh dau biang mot
trong céc chir viét tat sau: G hoic GR, GRD GND, GRND, GROUND hoic biéu tuong L
(Cong bd IEC 417, Biéu tuong 5019).

7.4.2.3.4 Két cudi danh cho két ndi ctia ngudn cip dién dc, noi ma cuc cua két ndi cip dién
duoc yéu cau, s& phai duoc danh ddu bang ky hiéu "-" va "+" bén trén hodc ngay sat v6i
cac két cudi cap dién.

7.4.2.3.5 Trudng hop su dich chuyén cua day dan duoc giir ¢b dinh c6 thé dan dén nguy
co bi di¢n giat hodc gidm céc khoang cach dién yéu cau, két cudi dang tdm det ¢6 16 ren
cho bc vit budc giit day hoic dinh tan phai biang déng thau hodc kim loai khac khong phai
sit, hodc thép ma, co do day khong nho hon 0,76 mm (0.030 in), va phai cung cap khong
it hon hai vong ren day du trong kim loai cho céac ¢ vit budc giit day.
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Ngoai 1é 1: Hai vong ren day dii |a khéng can thiét néu it hon sé vong ren ma van cé thé
dan t6i két noi an toan, néu cdc ren khéng bi tron khi phdi chiu CAC thir nghiém Va c&c yéu
cau vé thir nghiém d¢o an toan cua cac két cudi 16i ra theo 8.9.

Ngoai 1é s6 2: Tam det ¢6 thé day it hon 0,76 mm (0.030 in) néu cac vong ren c6 dé bén
co hoc ¢6 thé chcfp nhan khi duoc xac dinh boi thir nghiém sy an toan cua két cudi dau ra
theo 8.9.

7.4.2.3.6 Oc vit gitr day hodc dinh tan két cudi ddy phai c6 dudng kinh khong nho hon 3,5
mm (No. 6) va s& khong c6 nhiéu hon 32 vong ren trén mdi 25,4 mm (1 in). Cac b¢ vit
hozc dinh tan phai bang dong thau, hop kim dong thau hoic sit ma hay thép.

7.4.2.3.7 Két cubi dinh tan phai duoc ngan chin khoi sy xoay bang phuong tién khac hon
so v&i ma sat gitra Cac bé mat tiép xuc. Su chép nhan dugc cua long den ham hodc cac
phuong ti€n tuong tu dé ngan chan sy xoay dugc xac dinh béi thur nghi€ém do chic chan
ctia két cudi dau ra theo 8.9.

7.4.2.4 Két cudi chan cam (push-in)

7.4.2.4.1 Két cudi chan cam cho két n6i day dan cap dién sé chi cho phép su két cudi day
dan mach dién nhanh cap dién cho ngudn nudi ma khong cung cap cac két nbi bo sung, trir
khi két cudi di day chan cam da duoc danh gia dé xir Iy toan bo dong dién mach nhanh.
7.4.2.4.2 Su tang nhiét 6 cua két cudi chan cam khong duoc vuot qua 30 © C trong khi thi
nghiém nhiét d¢ theo 8.3.

7.4.2.4.3 Thiét bi c6 str dung két cudi chan cam s& duoc ghi nhan theo 9.3.1.

7.4.3 Két ndi bang day ngudn va c4c thiét bi cam truc tiép

7.4.3.1 Thiét bi khong c6 du dinh két néi vinh vién véi mot ngudn cap dién mach nhanh sé
duoc cung cip véi mot trong hai cach sau:

a) Két n6i bang diy ngudn hodc bang ngudn cap dién cam truc tiép véi mot day dau ra két
ndi véi thiét bi, hodc

b) DAy ngudn cép dién va phich cam tich hop dugc phan cuc hoic loai phich cam tiép dat
nhu trong Hinh 7.2.

7.4.3.2 Day nguon mém (linh hoat) gdm ba day din véi day dat sé phai duoc cung cép sy
ghi nhan day dan dé phan biét day dan néi dat tham chiéu hay trung tinh (grounded) va day
nbi dat (grounding). Day ngudn cd vo boc nhu loai SJT c¢6 ddy din ndi dat (grounding) co
v6 mau xanh 14 cdy hodc mau xanh 14 ciy voi mot soc mau vang va day din ndi dat tham

chiéu (grounded) phai c6 mau trang hodc mau xam.
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7.4.3.3 Thanh phén c6 cac bd phan kim loai khong ¢ dién (dead-metal part) khong thé tiép
can khong can thiét phai c6 dy cap ngudn loai ndi dat (grounding), khi xac dinh dé sir
dung trong mot san pham cubi cing khong c6 phan kim loai c6 dién can ndi dat hodc trong
san pham cudi cing nhu dén chiéu sang cAm tay ma trong nhimg muc dich str dung xac
dinh viéc nbi dt 1a khong can thiét.

7.4.3.4 Khi ddy nguén mém gdm hai day dan duoc cung cp dé két ndi v6i cac ngudn cap
dién va phan cuc dugc yéu cau, cac day dan duoc két ndi véi cac chdt (ludi) cam song song
phan cuc ctia phich cam voi voi ddy dat (ddy trung tinh) nhan dang dugc ndi v6i chdt cam
rong ban hon. Day dan song song nhu loai SPT-2 s& c6 soc, g& hay rianh trén mit ngoai
day dat (trung tinh) dé nhan dang.

Figure 7.2
Connection to attachment plug

CONNECTIONS OF CORD CONDUCTORS TO GROUNDING — TYPE
ATTACHMENT PLUG (FACE OF PLUG REPRESENTED)

CONDUCTOR WITH INSULATION HAVING A
GREEN OR GREEN AND YELLOW STRIPED
OUTER SURFACE @

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR)

CONDUCTOR INTENDED TO BE GROUNDED
(IDENTIFIED CONDUCTOR)b

CONNECTIONS OF CORD CONDUCTORS TO POLARIZED
ATTACHMENT PLUG (FACE OF PLUG REPRESENTED)

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR)

CONDUCTOR INTENDED TO BE GROUNDED
AB100 (IDENTIFIED CONDUCTOR)®

Trong hinh:

a) Chét (Iudi) cam duoc két ndi véi day dan mau xanh 14 cay c6 thé co thiét dién cit ngang
dang chir U hodc tron.

b) Day din duoc nhan dang (indentified) 12 day dan duoc du dinh ndi dat.
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7.4.3.5 Day ngudn cap dién tdi thiéu phai 1a 18 AWG (0,82 mm?).

7.4.3.6 Day nguédn cip dién duoc cung cap trén thiét bi duoc chi dinh ding cho dia diém
kho chi duoc 13 loai SP-2, loai SPE-2, loai SPT-2, hoic loai ning hon. Day ngudn cap dién
trén san pham danh cho st dung trong dia diém w6t duoc phan loai bd sung dé st dung
ngoai troi bang cach ghi nhan trén bé mat "W" hoic "Chéng nuéc."

7.4.3.7 Day ngudn cap dién phai co chiéu dai tdi thiéu 1,5 m (5 ft). Chiéu dai dugc do tir
diém ma day di ra tir thiét bi, sau bat ky phuong tién giam nhe stic cing nao duoc cung
cap, dén diém ma day di vao phich cam gin kém.

7.4.3.8 Khi mot nut trong day ngudn cap dién mém dung dé giam nhe stc cing, bé mit ma
trén d6 nat tiép xtc hay chong d& phai khong dugc co go, vay, canh sic, va nhitng chd nho
ra ma co thé 1am hong vo cach dién trén day.

7.4.3.9 D4y ngudn cap dién s& dugc cung cip véi mot ong 16t tai diém ma day di qua 16
mo trén vo hop bao kim loai hodc qua mot 16 khong tron ciia mot vo hop bao polyme. Ong
16t phai dugc giit chac tai chd va co bé mat min, tron noi day tiép xtic. Cac 6ng 16t s& 1a phi
kim loai néu day la loai SVT hodac nhe hon.

7.4.3.10 Cac phich cam di kém cua thiét bi két nbi bang day ngudn phai duge cau hinh cho
6 cim mach nhanh 15 hodc 20-A va phai tuan theo mot trong hai yéu cau trong tiéu chuan
cho phich di kém va 6 cam, UL 498, hodc tiéu chuan cho B¢ day va day ngudn cip dién,
UL 817, hoac ca hai.

7.4.4 Céc day dan, két cudi va dau ndi cho cac két ndi khac voi két ndi véi mach dién nhanh
7.4.4.1 Tong quat

7.4.4.1.1 Cac day dén, két cudi va dau nbi 16i vao va 1i ra s& dugce danh gia vé dién ap,
dong dién va nhiét do lién quan.

7.4.4.2 Cac day dan

7.4.4.2.1 Cac day din 16i vao va dau ra phai tuan theo cac yéu cau dbi véi di day noi bo &
7.3 va phai di dai dé cho phép két néi dy dinh.

7.4.4.3 Céc dau nbi 16i ra

7.4.4.3.1 Thiét bi v6i nhiéu loai két ndi cAp ngudn hay ra tai Cap d6 2 hoiac LVLE, noi lién
két ndi (interconnection) co thé tich liiy vuot qua giéi han Cap do 2 hodc LVLE, s& phai
duoc cung cip v6i cac dau ndi phan cuc (polarized connectors) dé ngan chin lién két nbi

nhu vay.
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7.4.4.3.2 Cac dau ndi 16i ra dugc gan trén vo hop bao va dy dinh cho két ndi truc tiép véi
cac phu kién s& phai cung cdp mot két ndi chéc chin giita cac bo phan lién két. Cac két ndi
phai dugc phan cuc néu dau ra 13 dong di¢én mot chiéu (dc) hoac néu nhiéu dau ra duogc
cung cAp.

7.4.4.3.3 Cac dau ndi cap ddng truc khong duoc sir dung cho cac két ndi 14i ra.

7.4.4.4 Céac két ndi dam xuyén 16p cach dién

7.4.4.4.1 CAc thiét bi st dung cac két cudi dam xuyén 16p céch dién (insulation-piercing
terminal) du dinh str dung cho day din mém (linh hoat) hodc bd cép hoat dong vuot qua
céc gidi han Cap do 2 hodc LVLE s& chi duoc lap rap trong nha may.

7.4.4.4.2 Day mém (linh hoat) va day dién cho cac két ndi ddm xuyén cach dién s& phai c6
nhiét do danh dinh téi thiéu 105°C (221°F).

7.4.4.4.3 Céc thiét bi hoat dong vuot qua cac gidi han Cap do 2 hoic LVLE va du dinh cho
cac két nbi dam xuyén cach dién phai chiu cac thir nghi¢m diéu kién chu trinh nhiét cho
két ni ddm xuyén cach dién theo 8.10 va tuan thi cac thr nghiém nhiét d6 theo 8.3.

7.5 Sw ngan cach cac mach

7.5.1 Céc day dan c6 cach dién ciia cac mach khac nhau ma co thé tiép xtc voi nhau, bao
gom ca cac day trong hop hay ngin két cudi, phai c6 do cach dién danh dinh ddi véi dién
thé cao nhat trong cac dién thé trén mach hodc duoc phan cach mot cach tin cay voi khoang
cach toi thiéu 1a 6,44 mm (0,25 in).

7.5.2 Truong hop cac thiét bi c6 cac két ndi hién truong duoc lép dat cho cac mach Cép do
2 hodc LVLE bén trong vo bao ngin di ddy, sy phan cach khoi cac mach Cap do khac 2
hoic LVLE s& duoc cung cap bang cac 16i vao tach biét ddi véi di day Cap do 2 hoic LVLE
va khac Cap do 2, hodc bang cach dinh tuyén dang tin cay cac day dan bén trong thiét bi,
hodc bang viéc sir dung c6 hiéu qua cac tAm rao chan.

7.5.3 Sy phan tach cac day din cach dién ¢ thé duoc thyc hién bang cach kep, dinh tuyén,
tdm rao chan, hodc cac phuong tién twong duong ma cung cap su tch biét dang tin cay
khoi c4c phan ¢ dién dugc cach dién hay khong duoc cach dién cia cac mach khac nhau.
7.6 Cac vat liéu cach dién

7.6.1 Céc phan tich hop nhu cac vong dém va ng 16t cach dién va cac chan dé hoic cac
bd phan hd tro dé gin cac phan co dién, s& phai 1a cac vat liéu chdng 4m va khong bi hu
hai bai nhiét d6 va cac tng suit ma chdng phai chiu trong diéu kién sir dung thuc té.

7.6.2 Vat li¢u cach dién phai dugc danh gia cho cac ting dung phu hop véi cac tiéu chuin
cho cac Vit liéu polymer - Str dung trong Danh gia Thiét bi dién, UL 746C, dbi véi:
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a) bo bén co hoc,

b) Kha ning khang ngudn moi Ira,

¢) Do bén dién moi,

d) Bién tro cach dién,

e) C4c tinh chju nhiét trong ca diéu kién gia hoa va khong gia hoa,

f) Mtrc d§ ma no bao phu,

g) Kha nang khang 4m néu thiét bi khac loai sir dung cho dia diém kho, va

h) Bat ky tinh ning nao khac anh huéng dén nguy co chay va dién giat.

Ngoai lé: Vat liéu, chcfng han nhw mica, gém, hodc mot sé hop chdt diic ma thuong duoc
chcfp nhan sw dung nhu sy hé tro duy nhat cho cdc bé phdn co dién.

7.7 Cac bang mach in di day

7.7.1 Cac bang mach in di day phai dap Gng cac tiéu chi sau:

a) Cac dudong dan dién phai dugc gan chit véi dé d6i voi chicu rong day dan toi thiéu va
dién tich khong bi duc 15 t6i da theo yéu cau cia tiéu chuan cho Bang mach in di day, UL
796,

Ngoai 1é: Cac bang mach in di day ma dwoc boc hodn toan trong hop chdt nhiing phii dwoc
phép vuot qud chiéu réng ddy dan téi thiéu hodc dién tich khéng bi duc 16 t6i da quy dinh
cua chung.

b) Nhiét d6 dugc do trong thir nghiém nhiét do theo 8.3 khéng duoc vuot qua nhiét d6 danh
dinh (RTI) cta dé dugc xac dinh béi cac tiéu chuan cho Vat liéu polymer - Panh gia Tinh
chat trong thoi gian dai, UL 746B, va

¢) Tinh chat dé chay ctia bang mach in di day phai khong duge nho hon so véi V-1 phu
hop theo Tiéu chuan thir nghiém cho tinh dé chay cua cac vat liéu nhua cho C&c phan trong
thiét bi va do gia dung, UL 94.

Ngoai l¢: Mach duoc ccfp dién boi nguén Ccfp do 2 hoac LVLE khong can phdai tuan theo.
7.7.2 Trudng hop mdt 16p phu comformal dugce st dung dé tao diéu kién giam khoang cach
(dién) theo 7.8.2, 16p phu comformal phai tuan thi cac yéu cau trong tiéu chuan cho Vat
lidu polymer - Sir dung trong Danh gia Thiét bi dién, UL 746C, va phu hop dé sir dung két
hop véi bang mach in di day.

7.7.3 Dbi v6i cac thanh phan (linh kién) gin doc theo cac canh bang mach in di ddy, cac
khe hé thoang khong khi (clearances) gitta cac phan c6 dién khong dugc cach dién c6 phan
cuc nguoc nhau, cac phan c6 dién khong duoc cach dién va phan khong c6 dién ma cé thé

dugc noi dat hodc phan kim loai phoi 1§ ma nguoi ta ¢é theé ti€p xiac phai dugc dua vao
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xem xét sy dich chuyén c6 thé co cua cac thanh phan (linh kién) va cta chinh bang mach
in di day. Khi ap dung céc gidi han trong Bang 7.4, bang mach in di day phai dugc dinh vi
khi sy dich chuyén 1a c6 thé theo huéng nhan dugc khe ho thoang khong khi nho nhét giira
c4c phan dang ban dén.

Table 7.4
Spacing on printed wiring boards and for board mounted components
Maximum voltage between parts, Vrms (Vpeak=1.4 Vrms)
[through airfover surface distance]
0-50 | 51-150 | 151-300 | 301 - 450 | 451 - 600
Locations Dimensions in millimeters (inches)
Parts potted or subsequently coated -/0.182 -/0.32 -/0.7 -/0.8 -/0.8
(=/0.007) (=/0.012) (—/0.028) (—/0.030) (—/0.030)
For Dry and Damp Locations: Live parts 0.2/0.6 0.5/0.8 1.5/1.5 2.25/2.25 3.0/3.0
reliably positioned AND insulator CTI > (0.008/0.025) | (0.020/0.030) (0.080/ (0.080/ (0.120/
600 (PLC = 0); example: lead wires of a 0.060) 0.090) 0.120)
fransistor or diode to its mounting®
For Dry and Damp Locations: Live parts 0.271.2 0.5/11.6 1.5/3.0 2.25/4.5 3.0/6.1
reliably positioned AND insulator CTI < (0.008/0.045) | (0.020/0.065) (0.060/ (0.090/ (0.120/
600 (PLC = 3 or 4); examples: adjacent 0.120) 0.175) 0.250)
foils on printed wiring board or lead wires
of a transistor or diode to its mounting®
For Wet Locations: Live parts reliably 0.2/1.5 0.5/2.0 1.5/3.7 2.25/5.6 3.0/7.5
positioned AND insulator CTI = 600 (PLC | (0.008/0.060) | (0.020/0.080) (0.080/ (0.080/ (0.120/
= 0); example: lead wires of a transistor 0.145) 0.220) 0.300)
or diode to its mounting®
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Table 7.4 Continued

Maximum voltage between parts, Vrms (Vpeak=1.4 Vrms)
[through air/over surface distance]
0-50 | 51-150 | 151-300 | 301 -450 | 451 - 600
Locations Dimensions in millimeters (inches)

For Wet Locations: Live parts reliably 0.2/1.9 0.5/2.7 1.5/14.7 2.25/7.1 3.0/9.5
positioned AND insulator CTI < 600 (PLC | (0.008/0.075) | (0.020/0.110) (0.080/ (0.090/ (0.120/
= 3 or 4); examples: adjacent foils on 0.185) 0.280) 0.375)
printed wiring board or lead wires of a
transistor or diode to its mounting"
Parts on printed wiring boards that are - 3.0/- 3.9/~ 4.7/ 5.6/—
soldered in place but can move in (0.120/-) (0.155/-) (0.185/-) (0.220/-)
production prior to soldering to fixed parts
or parts on printed wiring board to
enclosure where enclosure and can
deflect.9
Live parts and dead conductive parts in a 3.2/6.4 3.2/64 6.4/8.5 6.4/8.5 9.5/9.5
conventional magnetic device (0.125/0.250) | (0.125/0.250) (0.250/ (0.250/ (0.375/
construction where the coil size can vary 0.375) 0.375) 0.375)
due to random wind OR where coil
assembly placement can vary in
production.
Field wiring terminals to each other and Not defined 6.4/6.4 6.4/9.5 9.5/9.5 9.5/9.5
fixed live or dead conductive parts (0.250/0.250) (0.250/ (0.375/ (0.375/

0.375) 0.375) 0.375)

2 Or as determined from the investigation of the Conformal Coating, whichever is greater.

b When the insulating material involved is not readily carbonized — for example, porcelain or urea-formaldehyde
porcelain — the minimum required creepage distance is 9.5 mm (0.37 in).

¢ Other dimensions of over surface distance calculated by the following for voltage less than or equal to 160 V:
D = 0.002V + 0.5

and the following formula for voltages greater than 160 V-

D = 0.005V
in which D is distance and V is volts.
¢ Other dimensions of over surface distance calculated by the following for voltages less than or equal to 160 V:
D = 0.004V + 1.0

and the following formula for voltages greater than 160 V:

D = 0.01v

in which D is distance and V is volts.

€ Other dimensions of over surface distance calculated by the following formula for voltage less than or equal to
160 V:

D = 0.005V + 1.26

and the following formula for voltages greater than 160 V:

D = 0.0126V

in which D is distance and V is volts.
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Table 7.4 Continued

Maximum voltage between parts, Vrms (Vpeak=1.4 Vrms)
[through air/over surface distance]

0-50 | 51-150 | 151-300 | 301 - 450 | 451 - 600
Locations Dimensions in millimeters (inches)
T Other dimensions of over surface distance calculated by the following formula for voltage less than or equal to

160 V:

D = 0.0057V + 1.61

and the following formula for voltages greater than 160 V:

D = 0.016V

in which D is distance and V is volts.

9 Other dimensions of through air distance calculated by the following formula for voltages between 150 and 1050
V:

D = 0.0059V + 2.09

in which D is distance and V is volts.

7.8 Cac khoang cach dién

7.8.1 Cac khoang cach t6i thiéu dbi voi cac két cudi mach cap dién nhanh di day hién
truong, gilta cac phan co dién khong dugc cach dién co phan cuc nguoc nhau, giita phan
c¢6 dién khong cach dién va phan kim loai khong co dién ndi dat, va giira phan co dién
khong cach dién va phan kim loai khong ¢ dién c6 thé tiép can dugc s& phai phu hop véi
Bang 7.5.

Table 7.5
Spacings at field-wiring branch circuit supply terminals
Voltage range | Minimum through-air and over- Minimum spacings between live parts of opposite polarity
surface spacings between live -
and dead-metal parts Through air QOver surface
) mm (in) mm (in) mm (in)

0-125 6.4 (1/4) 32 (1/8) 6.4 (1/4)
126 — 300 6.4 (1/4) 6.4 (1/4) 9.5 (3/8)
301 - 600 95 (3/8) 9.5 (3/8) 9.5 (3/8)

7.8.2 Céc khoang cach tdi thiéu cho céac két cudi khac vai cac két cudi mach cép dién nhanh
di day hién truong, gitta cac phan c6 dién khong duoc cach dién cé phan cuc nguoc nhau,
gitta phan c6 dién khong cach dién va phan kim loai khong co dién ndi dat, va giita phan
c6 dién khong cach dién va phan kim loai khong c6 dién c6 thé tiép can duoc s& phai phu
hop v6i Bang 7.6.
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Table 7.6
Spacings other than field-wiring branch circuit supply terminals

Potential Minimum spacings
involved, V rms | Between any uninsulated live part and an uninsulated live part of Between any uninsulated live
opposite polarity, uninsulated grounded dead-metal part, or part and the walls of a metal
accessible dead-metal part enclosure
Through air Over surface Shortest distance
mm (in) mm (in) mm (in)
0-50 1.6 (1/16)2 1.6 (1/18)° 1.6 (1/16)3
51-150 3.2 (1/8)2 6.4 (1/4) 6.4 (1/4)
151 - 300 6.4 (1/4) 9.5 (3/8) 12.7 (1/2)
301 - 600 9.5 (3/8) 12.7 (1/2) 12.7 (1/2)
2 The spacing between field-wiring terminals of opposite polarity and the spacing between a field-wiring terminal and a
grounded dead-metal part shall not be less than 1/4 in.

7.8.3 Cac khoang céch t6i thiéu trén bang mach in di day va d6i vé6i cac thanh phan (linh
kién) gan trén bang mach, giira cac phan c6 dién khong duoc cach dién cé phan cuc nguoc
nhau, giita phan c6 dién khong cach dién va phan kim loai khong c6 dién ni dat, va giira
phan c6 dién khong cach dién va phan kim loai khong co6 dién co thé tiép can dugc s& phai
phu hop véi Bang 7.4.

Ngoai 1é s6 1: Khdc hon so véi cdc két cudi di day hodc cdc khodng cdch téi vo hép bao
bang kim logi dan dién khong cé dién, cdc khodng cdch dwoc phép phit hop véi cdc tiéu
chudn cho sie phéi hop cdch dién bao gom cdc khodng cdch khe thodng khéng khi va dwong
do doi véi cdc thiét bi dién, UL 840. Qua thé loai IT ap dung cho Cac mach két noi truc tié})
dén nguon cdp dién. Cdc bang mach in di déy dwoc cho la c6 mirc CT t6i thiéu 14 100 trir
khi dwoc biét cé gid tri 1om hon.

Ngoai l¢ 56 2: Cdc khoang cach giita cac phdn co dién khong duoc cach dién voi cdc dién
ap khac nhau trén bang mach in di day dwoc phii khéng phdi la conformal, cac dau noi
ciia chlng va cdc thanh phan dién gdn trén bang mach dwoc néi day ¢ phia tdi ciia cdc bé
loc dién luoi hodc cac mang lwoi va cdac thanh phdn giam dién ap dinh twong tu, duoc
phép la 0,58 mm (0,0230 in) cong véi 0.005 mm (0.0002 in) trén mot V dinh.

NQoai l¢ s6 3: Cdc phcfn dwoc boc kin, cac khoang cach von ¢é cua cdc thanh phdn roi rac
ciing véi cac phan dan dién khdc tai diém két noi cia ching téi nhitng thanh phan roi rac
nay, Va cac mach dwoc cdp dién boi nguon Cap do 2 hodc nguon LVLE dwoc mién trir.
Ngoai l¢ $6 4: Sw tudn thii véi thir nghiém cach dién dién moi dwoc quy dinh o 8.4 sé dwoc
chdp nhéan nhw la phwong tién thay thé @é xdc dinh si tudn thii ciia cdc khodng cdach giita
bdt ky phan cé dién khéng dweoe cach dién va bat ky phan kim logi khéng cé dién ndo.
7.8.4 Day dan phu son émay va mang phu twong ty dugc xac dinh 1 phan c6 dién khong
cach dién.
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7.8.5 Cac khoang cach giita mach 16i ra va phan kim loai khéng c6 dién cho mach dat tham
chiéu dugc xac dinh dua trén dién ap ho mach tbi da so véi dat.

7.8.6 Cac phan phai chiju chuyén dong twong ddi so véi cac bd phan khac s& dugc dinh vi
trong dinh huéng nghiém trong nhat cta ching trudc khi do cac khoang cach, trir khi ching
duogc giit chac chin tai chd.

7.9 Cac thanh phin mach

7.9.1 Pién trd cb dinh, chat ban dan, nhiét trd, dién trd c6 hé sd nhiét do duong (PTC) hoic
hé s6 nhiét do am (NTC), hoac cac loai trong tu ma dua vao do dé han ché dau ra cua mot
thiét bi hodc mit khac dat duoc tinh ning chap nhéan c6 tinh 1au dai va 6n dinh ma khong
lam giam céac kha nang gidi han cta n6 theo thoi gian va viéce str dung. Trong s cac yéu td
xem xét khi danh gia mot thanh phan (linh kién) han ché 1a cac tac dong tich lily cuia nhiét
do, xung dién qua do, do am va cac diéu kién moi truong khac.

7.9.2 Thanh phan ndi hai mach c6 tinh trang khac nhau can dugc cach ly véi nhau sé 1a
mot trong nhirng thir sau day:

a) Tu dién tuan tha cac yéu cau vé két ndi ang ten duoc quy dinh trong tiéu chuan cho

Tu dién va bo triét nhiu (Suppressors) cho radio va truyén hinh-Type gia dung, UL 1414,
b) Hai tu dién mic ndi tiép, moi tu dién tuan thu riéng r& voi thir nghiém chiu dién ap danh
thing di¢n moi theo 8.4.

¢) Bo cach ly quang tuan thil cac yéu cau cia tiéu chuan cho cach ly quang, UL 1577, voi
dién ap céch ly danh dinh thich hop, hoac

d) Su cach ly dugc cung cap bdi mot bién 4p ma tuan thu thir nghiém chju dién ap danh
thung dién moi theo 8.4.

7.10 Cac linh kién bao vé

7.10.1 Linh kién bao vé trén co sé tuan thi tiéu chuan nay dugc thuc hién theo yéu cau ap
dung ddi véi linh kién d6. Linh kién bao vé bao gom cac vat lidu eutectic, cau chi, bao vé
qué dong va qua nhiét do, bao vé qué nhiét, va cac linh kién twong tw nham ngat hodc han
ché dong dién 1a két qua cia tinh trang qua tai.

7.10.2 Linh kién bao vé trong mach so cap thi khéng dugc két ndi v6i day dan trung tinh
(ndi dat) trir khi cac linh kién dong thoi lam ngat cac day dan cap ngudn ndi dat va khong
ndi dat.

7.10.3 Linh kién bao vé qua dong dua vao cac yéu cau cau tao hay tinh ning phai khong
tiép can duoc dé sira ddi hoac khong dugc hoan ddi cho nhau v6i mot linh kién cé dong

danh dinh cao hon.
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7.10.4 Viéc xac dinh loai cAu chi va sé ampe danh dinh s& duoc ghi nhan theo 9.3.2 & trén
hodc vung lan can voi dé gifr cau chi.

7.10.5 Linh kién bao vé qua dong trén co so lién két bang vat liéu eutectic hodc duong dan
(trace) trén bang mach in di day sé phai dugc trdng conformal hoac nhiing phu, va phai
tuan thu cac thir nghiém hiéu chinh dong ngin mach han ché va dudng din 14 kim loai (foil
trace) duoc quy dinh trong tiéu chuan cho Pén huynh quang- Chan luwu dén, UL 935.

7.11 Céach dién ciia cudn day

7.11.1 Téng quat

7.11.1.1 Cudn day (coil) phai dugc cung cip cach dién giita cudn day d6 va bat ky phan
kim loai khéng ¢ dién nao, va gitra mdi cap cudn day (winding) lién ké. Vat liéu cach dién
vat 1y 1a khong can thiét néu cac yéu cau khoang cach cua cac khoang cach dién theo 7.8
duoc dap ung ma khong can bat ky vat lidu cach dién thay thé nao.

Ngoai l¢: Hai hoac nhiéu hon cudn day thw ccfp 6 thé duwoc coi la mot cudn day va cach
dién xen giita khong can thiét néu, khi két ndi véi nhau, cdc cudn déy tudn thi cac yéu cau
tinh ndng cho mét cudn day don nhat.

7.11.1.2 Céch dién cta cudn day hodc phai von da 12 chong am hodc duoc xur 1y dé lam
cho chong am. DAy cuén 16i tir 6 phu 16p mang dugce coi 14 ¢6 kha nang chdng am.
7.11.2 Cach dién cho bién ap

7.11.2.1 Cach dién giira cAc day so cap khong cach dién 6 phan cuc nguoc s& 1a mot trong
nhirng thir sau day:

a) Gidy cach dién duoc tim sap hodc xir Iy cach khac dé chdng lai sy hap thu do am, co
tong chiéu day khong nho hon 0,305 mm (0,012 in), hoic

b) Vat liéu cach dién khac cé thé danh thung dién moi khong it hon 2500 V cho d¢ day st
dung dugc xac dinh bdi cac thir nghiém trén cac vat li¢u cach dién dugc quy dinh trong
tiéu chuan cho cac nguon cap dién Cap d6 2, UL 1310.

7.11.2.2 Cach dién giita cac cudn day so cap va thir cap s& 1a mot trong nhirng thir sau dy:
a) Gidy céach dién duoc tam sap hodc xur 1y cach khac dé chong lai su hap thu do am, c6
tong do day tdi thiéu 1a 0,305 mm (0,012 in),

b) Vat liéu polyme duc theo dang cudn day hoic bd bin c6 chiéu day tdi thiéu 0,644 mm
(0,025 in), hoac

¢) Néu 1a loai khac véi vat liéu polyme duc co thé danh thing dién méi khong dudi 2500
V cho d¢ day str dung dugc xac dinh bdi cac thir nghiém trén cac vat liéu cach dién duoc

quy dinh trong tiéu chuén cho céc thiét bj cp dién Cap do 2, UL 1310.
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7.11.2.3 Bang sir dung nhu céch dién thay thé cho khoang cach dién d6i voi bién ap cudn
trén bo bin c6 mit bich (flanged bobbin) s& phai dugc bé cong & canh véi bé rong lién tuc
t61 thiéu 0,8-mm (1/32-in) ti vao mit bich cta bd bin.

7.11.2.4 Bién 4p c6 bo bin hai mit bich, cuén day dong tdm s& phai tuan thu cac yéu cau
thir nghiém tai 16i ra theo 8.5.3. Thir nghiém nay s& duy tri trong 15 ngay néu bién &p co:
a) Cudn day so cap dugc cudn 1én trén cudn thir cap hodc cudn thir cap cudn 1én trén cudn
SO cip, Va

b) Sur cudn déy so cap duge cach dién khoi su cudn day thir cap bang mot 16p vat lidu cach
dién khac véi quy dinh tai 7.11.2.1 (b).

Ngoai 1é: Thir nghiém khéng can phai dwoc dp dung trong 15 ngay, néu cdc yéu cau sau
day dwoc dap wng:

a) Nhiéu 16p ddy cudn dwoc sir dung ma da dwoc ddnh gid déi véi yéu cau cho cac linh
kién va vt liéu cach dién nhiéu thé logi theo tiéu chudn Vit liéu polymer — cac danh gid
tinh chdt ngan han, UL 7464, tiéu chudn cho Vit liéu polymer - cdc danh gid tinh chat dai
han, UL 746B, va cdc tiéu chudn cho Vit liéu polymer - sir dung trong Panh gid Thiét bi
dién, UL 746C,

b) C4c khodng cdch tir cuén so cap dén thir cdp dwoe duy tri mét cach ddng tin cdy va tuan
theo Bang 1.6.

¢) Cdc yéu cau trong tiéu chudan cho sw phéi hop cach dién bao gom Cac khe hé thodng
khong khi va khodng cdch dieong do cho cac Thiét bi dién, UL 840, dwoc duy tri mét cdch
ddng tin cdy doi véi khodng cach dwong do giika cudn so cdp va thir cdp, Va chi sé theo réi
twong doi CTI (Comparative Tracking Index) danh dinh 1& 100 dwoc xdc dinh cho todan bo
vat liéu cach dién, hoac

d) DAy c6 cdch dién dwoc sik dung ma tudn thii cdc tiéu chudn cho mét va nhiéu I6p day
cuon cach dién, UL 2353.

7.11.2.5 Cach dién giita cudn day so cap va 13i s& 1a mot trong nhitng tht sau day:

a) Gidy céach dién, tdm sap hodc xir 1y cach khac dé chdng am, c6 d6 day tong cong t6i
thiéu 0,305 mm (0,012 in),

b) Vat liéu polyme duc theo dang cudn day hoic bd bin c6 chiéu day tdi thiéu 0,644 mm
(0,025 in), hoac

¢) Loai khac so véi loai vat liéu polyme duic va c¢6 dién ap danh thung dién moi khong dudi
2500 V véi do day dugc xac dinh bdi cac thir nghiém trén cac vat liu cach nhiét quy dinh
trong tiéu chudn cho céc thiét bj cAp dién Cép do 2, UL 1310.
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Ngoai l¢: Cach dién co thé duoc giam hoac mién trir gitta cuon so cdp va 16i khi tdt ca
nhitng diéu kién sau day dwoc dap img:
a) Loi la mot vat liéu dan dién kém, vi du ferit dwoc sir dung trong san phdam ¢ ché dé
switching,
b) Léi duwege coi la phan ¢é dién va dan dién khi danh gid vé dg cach dién va cdc khodng
cach gitra l6i va:

i) Cdc bé phdn kim loai c6 thé tiép cdn,

ii) Cdc cudn day thir cdp, va

iii) Bat ky mach dau ra khdc.
¢) Khi dp dung (b), 16i sé duoc coi la ¢O dién thé toi da ciia cudn ddy so cdp, Va
d) Cdch dién giita cdc cudn dady thir cdp va 16i phit hop véi yéu cau trén.
7.11.2.6 Céach dién giita cac két ndi day véi cudn so cap va hop bao kim loai s& 1a mot trong
nhirng thir sau day:
a) Giay cach dién, tam sap hodc xir Iy cach khac dé chong lai su hap thy d6 am, d6 day
khong it hon 0,305 mm (0,012 in) néu duoc sir dung két hop vi mot khoang cach khong
khi khong it hon mdt ntra quy dinh tai 7.8,
b) Gidy cach dién duoc tim sap hoic xtr Iy cach khac dé chong lai su hap thy d6 am c6
tong chiéu day khong nho hon 0,71 mm (0,028 in) khi cach dién tiép xtic v6i vo hop bao
vay, hoic
¢) Cach dién c6 thé danh thing dién moi khong it hon 2500 V véi do day sir dung cho
truong hop (a) va 5000 V trong do day sir dung cho truong hop (b) duge xac dinh bang cac
thir nghiém trén cac vat liéu cach dién quy dinh trong tiéu chuan cho cac Thiét bi cap dién
Céap d6 2, UL 1310.
7.11.2.7 Cach dién theo 7.11.2.8 dugc cung cap gilta mot day dan bat chéo qua (crossover)
va:
a) C4c vong cua cudn day ma né duoc két ndi,
b) Céc cudn day lién ke,
c¢) Hop bao kim loai, va
d) LGi.
7.11.2.8 Dé tuan theo 7.11.2.7, cach dién s& 1a mot trong nhitng tht sau day:
a) Gidy cach dién duoc tam sap hodc xir Iy cach khac dé chdng lai sy hip thu d6 am, c6
téng chiéu day khong nho hon 0,305 mm (0,012 in), hoic
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b) Vit liéu cach dién khac co thé danh thung dién moéi khong it hon 2500 V véi do day su
dung xac dinh boi cac thir nghiém trén cac vat liéu cach dién dugc quy dinh trong tiéu
chuan ddi véi thiét bi cap dién Cap do 2, UL 1310.

Ngoai l¢ s6 1: Bat ky loai hay do day nao cua vdt liéu cdach dién, hodc thong qua khodang
cach khdng khi it hon quy dinh tai 7.8, giita mét ddy ddn bdt chéo qua Va cudn ddy ma nd
duwoc két noi dén cé thé duoc sir dung néu cudn ddy chiu dwoc cac thu nghiém dién dp danh
thing dién méi & 8.4 véi dién thé dp dung giita cdc ddy néi cudén ddy va véi ché cat day
dan cudn day tai diém ma né di vao I6p bén trong.

Ngoai 1é s6 2: Yéu cau nay khéng dp dung cho cdach dién giita ddy dan bt chéo qua thir
cap Cdp dé 2 va:

a) Cudn thir cap ma dan bat chéo qua dwoc két noi,

b) Hop kim loai bao vay, va

c) LOi.

7.11.2.9 Véi tham chiéu dén ngoai 18 s6 1 d6i véi 7.11.2.8, cudn day 15i tir ciia bién ap voi
bd bin dic cd khe cho day dan bat chéo qua hodc day din khéi dau — khong ghép lién véi
cac cudn day - dugc chip nhan nhu cach dién cua ddy dan bat chéo qua néu:

a) Cac khe cung cip khoang cach qua khong khi t6i cudn day vai cac cap do khac nhau ,
tang dan vé phia cac vong day cudi, va

b) Cudn day 16i tir chiu dugc thtr nghiém dién ap danh thung dién moi theo 8.4.

7.11.2.10 Cach dién giira cac dau day két ndi cudn so cap va cudn day lién ké, va gitra dau
day két ndi cudn thtr cdp va cudn day so cp s& 1a mot trong nhitng thir sau dy:

a) Gidy cach dién duoc tim sap hodc xir Iy cach khac dé chdng lai su hap thu d6 am, cO
tong chiéu day khong nho hon 0,71 mm (0,028 in), hodc

b) Vat liéu cach dién khac c6 thé danh thing dién moi khong it hon 5000 V véi do day sir
dung dugc xac dinh bﬁng cach kiém tra trén cac vat liéu cach dién duoc quy dinh trong tiéu
chuan cho thiét bi cap dién Cap d6 2, UL 1310.

7.12 C4c mach diu ra Cap do 2

7.12.1 Khi dau ra dugc ghi nhdn hodc nhan biét theo cach khac la Cap d6 2, dau ra phai
tuan theo cac yéu cau vé két ciu, tinh ning va ghi nhin mo ta trong tiéu chuan cho thiét bi
cap dién Cap d6 2, UL 1310.
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TINH NANG

8 Cac thir nghiém tinh ning

8.1 Tong quat

8.1.1 Thiét bi dy dinh s& duoc sir dung trong g dung dugc xac dinh theo mdt trong cac
tiéu chuan quy dinh tai 1.3 phai tuan thu cac yéu cau thir nghiém tinh ning ciia CAc tiéu
chuan d6. Néu mot ung dung st dung cudi cung khong dugc xac dinh hodc nhan biét, hoac
néu khia canh an toan lién quan dén cac hoat dong cua thiét bi khong dugc dé cap béi mot
tiéu chuan xac dinh, thiét bi d6 s& phai tudn theo cac yéu cau tinh ning ctia phan nay.
8.1.2 Tat ca cac phép do dién, trir trudng hop quy dinh khac, phai dugc thuc hién:

a) Trong mot can phong khong co gio lua,

b) Tai nhiét d0 moéi truong xung quanh la 25 £ 5°C (77 + 9°F) trir khi nhiét 6 moi truong
cao hon duoc quy dinh bdi nha san xuat, va

c) Véi thiét bi két ndi v4i mot nguén cép dién co tan s6 danh dinh da duogc diéu chinh trong
vong 5 phan tram cua dién ap danh dinh ghi trén nhan.

8.2 Thir nghiém dau vao

8.2.1 Dong dién 16i vao (hodc cong suat, néu duoc danh gia) cia mang, mo-dun, hoic goi
LED khong duoc vuot qua 110 phﬁn tram danh dinh cua thiét bi khi hoat dong o dién ap
16i vao danh dinh.

8.2.2 Dong dién 16i vao (hodc cong suat, néu dugc dénh gia) cta bo diéu khién hay ngudn
nudi LED khong duoc vuot qua 110 phan trim danh dinh khi hoat dong & dién ap dau vao
danh dinh va cap cho tai danh dinh.

8.3 Thir nghiém nhiét do

8.3.1 Thiét bi phai chiu sy kiém tra nhiét 46 dé xac dinh rang nhiét 46 khong vuot qua cac
gidi han trén cac thanh phan néu trong Bang 8.1 trong qua trinh hoat dong binh thuong cta
thiét bi. Thiét bi phai dat ¢ vi tri trong mot hdc twong hodc 10 thir nghiém thich hop cho
san pham va duy tri & nhiét d6 moi trudng xung quanh theo quy dinh tai Bang 8.2
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Table 8.1
Maximum acceptable temperatures

Materials and components °Cc °F
A COMPONENTS
1. Capacitor (other than oil filled) a a
2. Fuses a a
3. Internal wiring a 2
4. Potting compound b b
5. Printed-wiring boards a @
B. ELECTRICAL INSULATION
6. Class 105 (A) Insulation systems:
Over surface — thermocouple method 90 194
Average — resistance method (fully potted) 105 221
Average — resistance method (open core and coil) 95 203
Class 130 (B) Insulation systems:
Quter surface — thermocouple method 110 230
Average — resistance method 120 248
Class 155 (F) Insulation systems:
Outer surface — thermocouple method 135 275
Average — resistance method 140 284
Class 180 (H) Insulation systems:
Outer surface — thermocouple method 150 302
Average — resistance method 165 329
7. Vulcanized fiber employed as electrical insulation for other than 90 194
coil systems
C. SURFACES
8. A surface upon which the unit is placed or mounted in service 90 194
9. A non-metallic surface of a direct plug-in or through-cord unit 75 167
10.  Interior surface of field-wiring compartment See 8.3.4
@ There are no temperatures specified; the manufacturer’s rated temperature of the material or component is to be
used.
b Unless the material is thermal-setting, the maximum potting-compound temperature, when corrected to a 40°C
(104°F) ambient temperature, is 15°C (27°F) less than the softening point of the compound as determined by the
Standard Test Methods for Softening Point of Resins Derived from Naval Stores by Ring-and-Ball Apparatus, ASTM
E28.

Table 8.2
Ambient temperature test condition

Device Test chamber Ambient temperature
Remote, through-cord, or direct plug-in Alcove 25°C (7T7°F)
Used within a luminaire Test oven 40°C (104°F)

8.3.2 Thiét bi (bo phan) tich hop trong san pham bo dén chiéu sang s& dugc thir nghiém
pht hop véi tidu chuan ap dung cho san pham bo dén.
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8.3.3 Nhiét d6 trén bat ky bé mit ndo bén trong mot ngin (hdp) két cudi hoic déu ndi khi
diéu chinh dén 25°C (77 ° F) khéng dugc vuot qua 60°C (140°F), trir khi thiét bi duoc ghi
nhan t6i da 75°C (167 ° F) hoic tdi da 90 ° C (194 ° F) phu hop véi 9.3.3.

8.3.4 Thiét bi cho cac (mg dung tir xa duoc thir nghiém trong nhiét do khong khi moi truong
xung quanh 25°C (77°F). Thir nghiém nhiét do c6 thé dugc thuc hién tai bat ky nhiét do
moi truong khong khi xung quanh nao trong vong 20 - 30 ° C (68-86 ° F) va sy thay ddi so
vo125°C(77°F)co thé duoc cong vao hodc trur di tur sb6 doc nhiét do quan sat dugc.
8.3.5 Trung binh cua hai hay nhiéu gia tri doc trén cap nhiét dién 1a nhiét do khong khi bén
trong hop vo bao thir nghiém. Cip nhiét dién nhu mé ta trong 8.3.17 phai duge bd tri sao
cho phan cam tng nhiét do cach day ciia hop vo bao thir nghiém 76,2 mm (3 in), va khong
it hon 76,2 mm (3 in) ké tir VAch twong gan nhat.

8.3.6 Thir nghiém nay dugc tiép tuc cho dén khi nhiét d6 khong d6i nhan dugc. Nhiét do
duoc coi 1a khong doi, néu:

a) Céc thir nghiém da duoc thuc hién trong it nhat 1a 3 gio, va

b) Ba s doc lién tiép, 1ay trong khoang thoi gian 15 phit mot, sy khac nhau giita s6 doc
nay va sd doc khéac trong vong 1 ° C (1,8 ° F) va khong tang tiép.

8.3.7 Dbi voi tat ca cac thir nghiém trong d6 mot thiét bi cdm truc tiép vao 6 cam dién dé
duoc cung cap dién ning tir mot ngudn cung cip, thiét bi phai duoc van hanh véi 6 cam
dién co cau tao sau day:

a) O cim dién d6i voi voi thm mit ¢ trén khdng phai 1a kim loai,

b) O cim dién gan trén mot hop 6 cam khong phai 1a kim loai, thé tich khéng quéa 196
cm?3(12in%) va

¢) Hop 6 cam dién gin trén mot phan buc tuong thang dimg day khoang 100 mm (3-1/2
in) voi cac bé mat bang van ép hodc thach cao tam Op tudng va duoc dién mot cach long
1é0 bang soi thuy tinh hodc vat liéu cach nhiét twong duong.

8.3.8 Thiét bi (bd phan) du dinh s& duoc sir dung bén trong ctia mot b deén s& duoc gitr
trong mot 1o thir nghiém vaéi bé mat gin giit nd quay xudng dudi va bén trén day ciia hop
bao vay (16) 76 mm (3 in), tai vi tri trung tAm trén hai thanh giing bing gb hodc gdm dai
76 mm (3 in). Dé xac dinh nhiét d6 sinh ra trén bé mat thiét bi, cap nhiét dién duoc gan voi
vo hop trén ving cic ngudn nhiét chinh. Nhiét do trén vo linh kién duoc xac dinh bang
phuong tién cip nhiét dién, va trong cac cudn diy bang cip nhiét dién hodc phwong phap

do su tang dién trd.
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8.3.9 P6i v6i thiét bi duoc nhung phu can 4p cip nhiét dién vao cac thanh phan bén trong
trude khi nhiing phu.

8.3.10 Pau chuyén tiép clia cap nhiét dién va day cap nhiét dién lién ké phai dugc dam bao
gifr tiép xtic nhiét chic chin v&i bé mit cia vat liéu ma nhiét d6 duoc do. Trong hau hét
cac truong hop, tiép xuc nhiét du tot s& 1a két qua cla viéc giir tai chd cip nhiét dién béng
bang dinh, budc giit mot cach chic chian hodc gin xi mang; nhung néu 1a bé mat kim loai,
han hoi hodc han thiéc cac cap nhiét dién véi kim loai c6 thé 1a can thiét.

8.3.11 Thir nghiém mot mau bién doi (modified) c6 thé 1a can thiét, véi cac day din bd
sung duoc kéo dai, do d6 nhiét do timg cudn ddy cua thiét bi co thé duoc do bang phuong
phap dién tro.

8.3.12 Giai thich sau day lién quan dén nhiét do cach dién cua cudn day. Nhiét do hé théng
cach dién (cap do) ciing 1a gidi han nhiét do tai diém nong bén trong. Nhiét d6 cudn day
trung binh, thu dugc béi phuong phap su thay doi cia dién trd, 1a mirc trung binh ciia toan
bd cudn day tir diém nong bén trong dén mit ngoai lanh hon; do d6, gidi han trung binh 1a
thap hon so v&i diém nong bén trong, hay gigi han cta hé thong. Phuong phéap do cap nhiét
cho thay nhiét d6 ciia bé mit mat phia bén ngoai; do d6, gidi han bé mat bén ngoai thap
hon giéi han trung binh. Trong cac tmg dung san pham cudi cing, phuong phap cip nhiét
dién cin ban 1a tién loi. Tai cac diém trén bé mat cta thiét bi ma nhiét do bi anh huong bai
mot ngudn nhiét khac, nhiét d6 c6 thé vuot qua gia tri cho trong Bang 8.1 mién 1a nhiét do
trung binh khong dugc vuot qua.

8.3.13 Nhiét d6 trén mot cudn day c6 thé duogc do bang phuong phap cip nhiét dién hoic
xéac dinh bang phuong phap su thay d6i ciia dién trd (so sanh dién tré cia cudn diy & nhiét
d6 can do véi dién tro ciia n6 tai nhiét do di biét) bang cach sir dung cong thic néu dudi
day.

8.3.14 Nhiét do cia mot cudn day duoc tinh theo cong thirc sau:

trong do:

Tw 14 nhiét do cua cudn day & lGc cudi cta thir nghiém, °C

Ru & dién tré cua cudn day o lac cudi cua thir nghiém, Q

Rc 1a dién tro clia cudn day luc bat dau thir nghiém, Q

k 12 hang s6 biéu thi hé s6 nhiét d6 cho cudn day = 234,5 cho dong hodc 225,0 cho nhém
loai dan dién (EC)
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Ac 1a nhiét 46 moi trudng xung quanh ctia cudn ddy lic bat dau thir nghiém khi RC duoc
do, °C. Thong thuong 1a 25 © C, trur khi cac cudn day dang duogc thir nghiém trong mot 16
nung ¢ nhiét dg cao hon moi truong xung quanh.

Ay 14 nhiét d6 moi trudng xung quanh & lie cudi cia thir nghiém khi Ry duoc do, °C
8.3.15 NGi chung, can phai can ngit dién cho cudn day trude khi do Ry, gid tri ciia Ry khi
tat may duoc xac dinh bang cach 1ay vai s do dién trd trong cac khoang thoi gian ngin,
bt ddu cang nhanh cang tot ngay 1ap tirc sau khi tit may. Puong cong vé thé hién céac gia
tri dién tré nhu mot ham theo thoi gian sau do co thé duoc ngoai suy cho gié tri Ry luc tat
may.

8.3.16 Néu mot phuong phép thu cong duoc sir dung dé thu thap cac dit liéu, théng thuong
cac gia tri dién tré duoc do trong khoang thoi gian 30 gidy, cach nhau 5 gidy mot lan. Cac
gia tri ngoai suy (dén thoi diém tat may) c6 thé duoc xac dinh boi ng dung bang tinh may
tinh do hoa. Néu ing dung bang tinh duoc str dung, phuong trinh dudng xu hudng c6 thé
la duong phu hop nhét trong cac hoi quy tuyén tinh, da thirc, hodc ham mil. Néu phuong
phap may tinh tu dong (va nhanh hon) duoc sir dung dé thu thap cac dir liéu, cac gia tri cia
dién tro c6 thé dugc thu thap do thiét bi cho phép. Cac gia tri ngoai suy (dén thoi diém tit
may) c6 thé dugc xac dinh bdi mot hoi quy tuyén tinh.

8.3.17 Chuyén tiép cuia cac cip nhiét dién phai dugc bao dam giit chic chan voi cac diém
trén bé mat ma trén d6 nhiét 46 duoc do. Cap nhiét dién phai gdm cac day khong 16n hon
24 AWG (0.21 mm?) va khong nho hon 30 AWG (0,05 mm? ). C4c cip nhiét dién gdm day
sat 30 AWG (0,05 mm? ) va day Constantan (Type J), dang dugc sir dung bat cir khi ndo
phép do nhiét d6 mang tinh chimg nhan (trong tai) boi cdp nhiét dién 13 can thiét. Cac cap
nhiét dién gom cac day cromen-alumel (Type K) hodc dong-Constantan (Type T) c6 thé
dugc st dung néu duogc xac dinh 13 hoat dong tan sb cao dan dén lam nong cap nhiét dién
sat va Constantan bang dong dién phuco.

8.4 Thir nghiém dién ap danh thing dién moi

8.4.1 Thiét bi phai chiu duoc trong mot phtt, ma khong bi danh thing, dién ap thir nghi¢ém
quy dinh tai bang 8.3, sir dung céc thiét bi kiém tra quy dinh tai 8.4.2 v&i V 1a dién ap AC
(rms) tdi da giira cac phan duoc thir nghiém. Néu c6 dong ro dién dung vuot qué mtc, Cac
tu dién duoc phép loai bo di hay thir nghiém c6 thé duogc thuc hién bang cach st dung dién
thé DC gip1,414 lan dién thé AC.
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Table 8.3
Dielectric voltage withstand potential

Applied potential Circuit location

Between primary circuits or secondary circuits operating at greater than 70 V peak
and accessible dead conductive parts

+
2V + 1000 Between the primary and secondary of a transformer
Between PWB traces or other parts operating at different potentials
500 v Between a secondary circuit operating at no more than 70 V peak and accessible

dead conductive parts

8.4.2 Thiét bi thir nghiém chiju dién ap danh thung dién moi phai sir dung mét bién ap 500-
VA hoic cong suit 16n hon va c6 dién 4p dau ra bién ddi, cha yéu 1a dong dién hinh sin
hodc mot chiéu lién tuc. Pién thé ap dung s€ dugc tang tor khong dén muc d6 thu nghi¢m
vé cin ban voi tbe do dong déu, va phai dugc gitt & mirc d6 trong 1 phit.

Ngoai 1é: Bién dp 500-VA hodc céng sudt I6n hon la khéng can thiét néu bién dp dwoc
cung cdp véi von ké dé do truc tiép dién thé dau ra dp dung.

8.5 Thir nghiém bét binh thwong

8.5.1 Tong quat

8.5.1.1 Mbi thir nghiém trong phan nay s& dugc tién hanh trén mot mau riéng biét trir khi
tat ca cac bén dong y rang nhiéu hon mot thir nghiém duoc tién hanh trén cing mot mau.
8.5.1.2 Trong qua trinh timg thir nghiém, cac phuong tién ndi dat, néu duoc cung cap, phai
duoc két ndi v6i dat thong qua mot cau chi khong bi tré theo thoi gian 3-A, va mau duge
boc bang hai 16p vai thua phi hop véi dudng bao ciia mau. Mau dugc cung cap dién ning
& dién ap va tan s6 16i vao danh dinh. Mach cap dién dugc két nbi ndi tiép véi cau chi (loai
tré theo thoi gian) 20 A, véi dic trung 1a cau chi khong bi hé mach trong thoi gian it hon
12 s khi mang dong 40 A.

8.5.1.3 Sau khi két qua cudi ciing da thu duoc cho timg thir nghiém, mau dugc cho phép
lam méat dén nhiét d6 phong va thir nghiém dién ap dénh thang dién moi theo 8.4 s& duoc
lap lai.

8.5.1.4 Nguy co chay hoic sbc dién duoc coi 14 ton tai v6i bat ky két qua nhu sau:

a) Cau chi ndi dat bj hd mach,

b) Vai bi d6t thanh than,

¢) Ngon Itra hoic vat liéu nong chay thoat ra tir mau thir,

d) Panh lira hoic nho giot ctia hop chat (tan lira) tir mau,
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e) Pé 16 ra cac phan c6 dién ma dit ra nguy co dién giat theo yéu cau ddi v6i kha nang tiép
can ¢ 7.2, hoac

f) Bi danh thiing khi thir nghiém dién ap danh thung dién moéi sau do.

8.5.2 Thr nghiém sy hong cua thanh phan (linh kién)

8.5.2.1 Thiét bi s& khong thé hién nguy co chay hozc dién giat khi ngan mach mo phong
duoc ap dit trén ty dién hodic cac linh kién ban dan.

Ngoai l¢ 1: Mach trong do cac muc cong sudt t0i da di dwoc xdc dinh khong vuot qua 50
W khéng can phai dwoc danh gia doi véi sw hong linh kién.

Ngoai l¢ s6 2: Cdc linh kién duwoc ccfp dién boi ngué‘n Cép do 2 hoac LVLE khong can phai
chiu thir nghiém nay.

8.5.2.2 Mbi tu dién va linh kién ban dan 13 phai duoc 1am ngrfm mach, tung linh ki¢én mot
(mot 18i trén mot thir nghiém). Mdi thir nghiém sé tiép tuc cho dén khi hozc 1a linh kién
khong con hoat dong tiép, hodc cho dén khi cac diéu kién 13 6n dinh mot cach rd rang (duoc
xéac dinh boi khong c6 su thay ddi cé thé nhin thay hay su ting nhiét phat hién duoc) cho
it nhat 30 pht.

8.5.3 Thir nghiém tai 16i ra

8.5.3.1 Ngudn nudi (driver) hoic mo-dun diéu khién LED s& khong thé hién nguy co chay
hodc dién giat khi chiu cac thir nghi€ém sau.

8.5.3.2 Trong qua trinh cac thir nghiém theo 8.5.3.4 va 8.5.3.5, mach dién bao vé duogc
cung cap nhu 1a mot phan cia thiét bi phai dugc giit nguyén trong mach, va cau chi ngudi
sit dung c6 thé thay thé s& duoc thay bang cau chi 10n nhit ma gia giit cau chi chap nhan
dugc. Bo bao vé tu thiét 1ap lai (reset) duoc s€ duoc van hanh trong 10 chu ky va cac tiép
xuc (contacts) ctia bd bao vé s& hoat dong sau khi hoan thanh thir nghiém. Néu bo bao vé
thiét lap lai tw dong dugc cung cép, hoac dong dién 161 vao 1a mot gia tri khac khong, thir
nghiém dugc tiép tuc trong:

a) 7 gio, hoac

b) 15 ngay néu dugc yéu cau dé phu hop véi 7.11.2.4.

8.5.3.3 P6i v6i cac thiét bi c6 nhiéu hon mot dau ra, cac dau ra con lai phai dé hé mach
hodc ¢6 tai & cac diéu kién danh dinh, tuy theo két qua trong diéu kién van hanh ndo khic
nghiét hon.

8.5.3.4 Tung dau ra 1a duoc ngén mach 1an luot. Nhiét d6 trén vo hop bao khong duoc vuot
qua 90 ° C (194 ° F).
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Ngoai 1é: Nhiét d¢ 150 ° C (302 ° F) la chdp nhdn dwge néu thiét bi thiong xuyén hé mach
trong vong 1 gio sau khi bdt dau thir nghiém.
8.5.3.5 Ting dau ra dé bi qua tai lan luot. Mdi diéu kién qua tai s& duoc tién hanh voi dau
ra chiu tai toi dong (IL) bang v6i dong danh dinh (Ir ) cong v6i X phan trim cua sy khac
biét giita dong 16i ra cuc dai nhan dugc (Imax) va dong 16i ra danh dinh (Ir). Trong céc thir
nghiém, cac gia trj ciia X s& 1a 100, 75, 50, 25, 20, 15, 10, va 5, theo tht ty d6. Néu dong
tai dan dén sy hoat dong lién tuc, cic thur nghiém tiép theo khong can phai dugc tién
hanh. Bdi voi mbi thir nghiém, mot tai bién tré phai duoc diéu chinh dén céc gia tri yéu
cau va diéu chinh lai, néu can thiét, mot phut sau khi &4p dung nguén cép dién.
Ngoai 1é: Phuong phép thir nghiém thay thé ciia 8.5.4 ¢6 thé dwoc sit dung cho cdc thiét bi
co st dung:
a) Lién két nhiét tudn thii tiéu chudan cho Lién két nhiét- C&C Yéu cau va Huéng dan sir
dung, UL 60.691, hoac
b) Cau chi tudn thii tiéu chudan cho Cau chi thé thap - Phan 14: Cau chi b6 sung, UL 248-
14.
8.5.4 Tai 16i ra - phuong phap thay thé
8.5.4.1 V6&i tham chiéu dén ngoai 1€ dbi voi 8.5.3.5, néu viée thir nghiém ngén mach dau
ra theo 8.5.3.4 din dén ho (ngat) mach lién két nhiét hodc cau chi, phuong phap thay thé
theo 8.5.4.2 hay 8.5.4.3 ¢6 thé dugc thuc hién thay cho 8.5.3.5.
8.5.4.2 Néu ngan mach gay ra ho (ngit) lién két nhiét, thiét bi can phai dugc mac son va
cdp nhiét dugc gin voi than ciia n6. Dong tai can duoc nang 1én tir tir cho dén khi nhiét do
bang v&i nhiét do ngat danh dinh cia thiét bi cong thém 5 ° C (9 ° F) dat duoc. Néu khong
c¢6 diéu chinh tiép nira cua tai, thiét bi s& duoc van hanh cho dén hét khoang thoi gian quy
dinh (7 gio hoac 15 ngay nhu duogc ap dung).
8.5.4.3 Néu ngan mach gay ra dat cau chi, thiét bi s& duoc thir nghiém voi dong tai ma gay
ra dong tdi da chay trong mach cau chi ma khéng 1am dut cau chi. Dong tbi da chay qua
cau chi duoc xac dinh theo cong thirc sau:

Irc = 1.1 (Irr ) [1 + n(0.02)]
trong do:
Irc 12 dong qua tai cau chi,
Irr 12 dong cau chi danh dinh, va
n 1a mot s6 nguyén lam cho thiét bi van hanh nhu thé nao d6 ma Irc ¢6 thé dugc duy tri ¢

mirc dong lién tuc ti da (7 gio hodc 15 ngay, nhu duoc ap dung).
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8.5.4.4 Khi tién hanh thir nghiém nay, it nhat 13 hai diéu kién tai s& dugc st dung; mot diéu
kién tai khi ma lec (n = ¢) dan t6i sy hoat dong lién tuc, va mot diéu kién tai khi lrc (n = ¢
+ 1) din dén sy ngit cau chi truéce khi khoang thoi gian quy dinh két thic (7 gio hodc 15
ngay, nhu ap dung). Trudc mdi thir nghiém, mau duoc gitt & nhiét 6 phong.

8.6 Thir nghiém do cong suét diém 50-Watt

8.6.1 Pé xac dinh diém ma nam ngoai nd, bat ky mach nio ciing khdng c6 thé cung cap
hon 50 W cong suit ¢ san, ddng hd do cong sut va bién trd bén ngoai s& dugc sap xép
nhu minh hoa trong hinh 8.1. Han ché cong suat dugc phép thuc hién hodc bang thiét ké
vbn c6 ctia mach (theo 8.6.2), hoic bang cach dé hd (ngit) mot thanh phan mach (theo
8.6.3), hodc bang viéc ngit thiét bi bao vé (theo 8.6.4).

Figure 8.1
Connection of wattmeter
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8.6.2 Pau tién, trd tai didu chinh bén ngoai duoc thiét 1ap voi dién tré tdi da cia né. Sau
d6 bién trd s& dugc giam dan dén muc cong suat phan phat t6i da nhu duoc chi ra boi sb

doc dinh (peak) trén dong hd do cong suit.
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8.6.3 Pbi v6i mach khong duoc thiét ké véi thiét bi han dong, thanh phan mach bi hé (ngit)
mach trong thoi gian it hon 1 phuat & bat ky cap do phan phat cong suét it hon 50 W nao va
ngan can phan phéat 50 W trong hon mét phiit dugc xem I han ché hiéu qua mach dau ra
dén dudi 50 W, néu cac thu nghiém cé thé duoc 13p lai hai lan nita trén cAc miu méi véi
két qua twong duong.

8.6.4 D6i voi mach duoge thiét ké véi thiét bi (linh kién) han ché dong, mot cong tac dong
ngan mach duoc két ndi chéo qua thiét bi han ché dong va sau d6 bién tré dugc giam xudng
dé dan dén cong suét phat tan chinh xac 12 50 W nhu duoc chi ra boi dong hd. Cong tic
chuyén mach chéo qua thiét bi han ché dong sau d6 dugc dé hd (ngat) va thoi gian can thiét
cho thiét bj hé' (ngat) mach dugc ghi lai. Mot thiét bi han ché dong 1am ho mach trong it
hon 1 phut duoc coi 1a han ché hiéu qua dau ra ctia mach dudi 50 W.

8.7 Thir nghiém do dong ro

8.7.1 Thiét bi két ndi bang day ngudn (cord-connected) hoat dong véi dién ap danh dinh
250-V hoic it hon s& phai duoc thir nghiém theo phan nay. DOng ro s& phai khong 16n hon:
a) 0,5 MIU cho thiét bi két ndi bang ddy nguon va két ndi bang phich cam (plug-connected)
c6 ddy ngudn gom hai day dan.

b) 0,5 MIU cho thiét bi di chuyén duoc két ndi bang day nguodn va két néi bang phich cim
c6 ddy ngudn gom ba day dan (bao gdm ca day ndi dat).

¢) 0,75 MIU cho thiét bi tinh hay cb dinh két nbi bang diy ngudn va két ndi bang phich
cam (plug-connected) c6 ddy ngudn gom ba ddy dan (bao gdm ca diy nbi dat).

8.7.2 Tét ca cac phan dan dién tiép can dugc s& phai kiém tra dong ro. Dong ro tir cac Cac
phan nay dugc do dén day dan cap ngudn nbi dat mot cach riéng ré ciing nhu tap thé néu
ching tiép can duoc dong thoi, va tir phan nay dén phan khac néu ching cé thé dé dang
tiép xtc voi mot hodc ca hai ban tay clia ngudi ciing mot lac. Nhitng phép do nay khong
ap dung cho cac két cudi hoat dong & cac dién ap khong duoc coi 1a lién quan dén nguy co
bi dién giat. Néu tit ca cac phan dan dién duoc két ndi véi nhau va két ndi voi day dan nbi
dat cta cac day ngudn cép dién, dong ro c6 thé do gitta ddy dan ndi dat (grounding) cia
san pham va day dan cap dién ndi dat (grounded).

8.7.3 Néu phan din dién khac hon 1a kim loai dwoc st dung 1am hop bao vay hodc mot
phan cua hop bao vay, dong ro duoc do boi sit dung 14 kim loai véi dién tich 10 x 20 cm
(4 x 8 in) tiép xuc v&i bé mat. Néu bé mit dan dién co dién tich nho hon 10 x 20 cm (4 x 8
in), 14 kim loai ¢6 kich thudc gidng nhu bé mat d6. La kim loai phai phu hop véi hinh dang
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ctia bé mit, nhung khong dugc gift lai trén do du lau dé lam anh huong dén nhiét do cua
san pham.

8.7.4 Cac mach do tiéu biéu cho dong ro véi két ndi dat dé ho dugc minh hoa trong Hinh
8.2. Cac dung cu do duoc dinh nghia trong hinh 8.3. Pong ho do duge sir dung trén thuc
té cho phép do chi can chi ra cling gia trji s6 do cho mot phép do cu thé nhu dung cu duge
dinh nghia; n6 khong can phai c6 tat ca cac thudc tinh cta dung cu dugc dinh nghia. Trong
dai tan s6 tir 20 Hz dén 1 MHz véi cac dong dién hinh sin, hi¢u suat cta thiét bi nay phai
duoc nhu sau:

a) Ty 18 V1 / l1 do dugc véi cac dién ap hinh sin phai duoc gan nhit ma c6 thé thuc hién
duogc so vai ty 1€ V1 / 11 tinh toan vai cac gia tri dién tré va dién dung ctia cac dung cu do
ludng thé hién trong hinh 8.3.

b) Ty 18 V3 / 11 do duoc véi cac dién ap hinh sin phai duge gan nhat ma cé thé thuc hién
duoc so voi ty 1€ V3 / 11 tinh toan vai cac gia tri dién trd va dién dung cua cac dung cu do
ludng thé hién trong hinh 8.3. V3 dugc do bang dong hd M trong dung cu do. Céc s6 doc
ctia dong ho M theo volt RMS c¢6 thé duoc chuyén d6i sang MIU bang cach chia sé doc
cho 500 ohm va sau d6 nhan s6 thuong v4i 1.000. Tuong duong toan hoc chi don gian 1a
nhan sé doc ctia dién ap hiéu dung (RMS) véi 2.

Figure 8.2
Typical leakage-current measurement circuits
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Figure 8.3
Measurement instrument for reaction (leakage) current
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8.7.5 Trir khi dung cu do duoc sir dung dé do dong rd tir mot phan nay cua thiét bi dén
phan khéc, nd can duoc két ndi giira cac bo phan tiép can dugc va diy dan cAp ngudn ndi
dat.

8.7.6 Thiét bi mau dé thir nghiém do dong do phai khong duoc cap dién trude dé, trir khi
c6 thé xuat hién nhu mot phan cua thir nghiém trén day truyén san xuat. Dién 4p cung cap
duoc diéu chinh dén dién ap danh dinh. CAc thir nghiém vé6i tham chiéu dén mach do Hinh
8.2 theo trinh tu 1a nhu sau,:

a) V6i cong tic S1 mo, thiét bi duoc két ndi véi mach do. Dong ro duge do bang ca hai vi
tri cia cong tac S2, va vé6i cac linh kién chuyén mach & tat ca cac vi tri van hanh binh
thuong cua chung.

b) Chuyén mach S1 sau d6 phai dong lai, cap dién cho thiét bi. Trong vong 5 gidy, dong ro
dugc do st dung ca hai vi tri cia cong tdc S2 va voi cac linh kién chuyén mach cua thiét
bi & tAt ca CAC vi tri van hanh binh thudng cua ching.

c) Dong ro phai duoc theo doi cho dén khi 6n dinh nhiét. Ca hai vi tri cta cong tac S2 phai
duoc str dung trong viée xac dinh phép do nay. On dinh nhiét phai nhan duoc béi hoat dong
nhu trong cac thir nghiém nhi¢t d§ binh thuong.

8.8 Thir nghiém giam nhe sirc cing va chong diy nguoc cho diy ngudn

8.8.1 Day ngudn linh hoat (mém) duya trén co ché giam sirc cing dé han ché sirc cang ap
dung cho cac két ndi ndi bo phai chiu mét luc kéo 156 N (35 Ibf) ap dung trong 1 phit theo
huéng vudéng goc véi mat phang day di vao thiét bi.
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8.8.2 Sau khi thir nghiém ¢ 8.8.1, day ngudn duoc kep chat ¢ khoang 25,4 mm (1 in) tir
diém ma né di ra tir san pham. Khi mot dng 16t ¢6 thé théo roi ma kéo dai hon 25,4 mm (1
in) 14 hién hitu, n6 phai duoc loai bo trude khi thir nghiém. Khi cac dng 16t 1a mot phan
khong thé thiéu cua day, thir nghiém phai dugc thuc hién bang cach giir dng 16t. Day ngudn
phai bi diy nguoc vao trong san pham voi cac gia ting 25,4 mm (1-in) cho dén khi day
nguén bi oan, hodc luc ap dung vugt qua 26,7 N (6 1bf).

8.8.3 Dy din di ra khoi vo hop bao thiét bi dya trén co ciu giam strc cing dé han ché Gmg
sudt ap dung 1én cac két nbi bén trong phai chiu mét luc tac dung 89 N (20 1bf) hodc bdn
lan trong lugng cua thiét bi néu muc nao it hon, nhung khong dudi 22 N (5 1bf), trong
khoang thoi gian 1 phut.

8.8.4 Céc két qua ¢ 8.8.1 - 8.8.3 s& khong biéu hién:

a) Su di chuyén cuia day nguon linh hoat hon 1,6 mm (0,063 in),

b) Su di chuyén cta ddy dan cho thiy sirc cing di 4p dung Ién cac két ndi noi bo,

¢) Hu hai d6i véi cac day dan, cac két ndi, hodc cac thanh phan khéac, hodc sy ndi 1ong cac
két ndi bén trong vo hop bao cua thiét bi, hodc

d) Tiép xuc véi day cap nguodn hodc diy dan cd nhiét do cao hon so véi nhiét do danh dinh
cua ching.

8.9 P tin ciy ciia két cudi diu ra

8.9.1 Két cudi vin budc day (wire-binding) c6 s6 duong ren it hon hodc do day it hon so
voi yéu cau & 7.4.2.3.4, hoic dwa vao mét long den ham dé ngan chan sy xoay theo
7.4.2.3.6, phai chiu duoc 100 chu ky két n6i va ngat két nbi day ddn nhu mo ta trong 8.9.2.
8.9.2 Céc day thich hop s& dugc dua vao, va lyc (md-men) xoan that chit quy dinh tai Bang
8.4 duogc ap dung trong 10 gidy cho cac két cudi. Cac két cudi sau d6 duge ndi 16ng hoan
toan. Sau 100 chu ky, c4c két cudi s& khong bi xoay hodc thé hién bat ky dau hiéu hu hong
nao.
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Table 8.4
Tightening torque for wire-binding screws

Size of terminal screw Wire sizes to be tested Tightening torque
mm No. AWG (mm?) Nem (Ibfein)
35 6 16 — 22 (1.3 -0.32)2 1.4 (12)
14 (2.1)°
4.0 8 1.8 (16)
16 — 22 (1.3 - 0.32)2
10 - 14 (5.3 -2.1)P
5.0 10 23 (20)
16 — 22 (1.3 — 0.32)2
@ Stranded
b Solid wire

8.10 Thir nghiém chu ky nhiét cho két ndi dadm xuyén 16p cach dién

8.10.1 Sau mau két ndi ddm xuyén 16p cach dién (insulation-piercing connection) phai
duoc 1ap rap véi cac day dan c6 kich thude va loai ma chung dugc dy dinh két ndi. Nhiét
d6 cia cac két ndi két cudi dam xuyén 16p cach dién duoc theo ddi lién tuc trong bay gid
trong khi ching mang dong tai danh dinh t6i da. Sau d6 cac mau phai chiu téi 180 chu ky
v6i mot ty 18 3-1/2 gior bat va 1/2 gio tat (thoi gian chu ky tit co thé duoc mé rong dé thuan
tién cho phép do), trong lUc tiép tuc theo ddi nhiét 6 ciia cac két ndi két cudi ddm xuyén
16p cach dién. Sau chu ky cudi cung, cac mau duoc cap dién trong khoang thoi gian bay
gio, trong khi van theo ddi nhiét do.

8.10.2 Nhiét do cua cac két ndi két cudi ddm xuyén 16p cach dién trén ting thiét bji LED &
l4c cudi cua thir nghiém khong duoc vuot qua 30°C (54°F) cao hon so véi nhiét d6 do trén
cuing thiét bi sau bay gid hoat dong dau tién. Nhiét do cua bat ky két ndi két cudi dam
xuyén 16p cach dién nao ciing khong dugce vuot qua 90°C (194°F) tai bat ky thoi diém nao
trong qué trinh thur nghiém.

8.11 Thir nghiém s gin két bang keo

8.11.1 Su gan giir bd phan nay vai bo phan khac dua vao keo gin sé phai c6 di do bén dé
chiu luc kéo béng nam lan trong lugng cua bd phan duge ho tro sau khi thuc hién diéu kién
duoc mo ta ¢ 8.11.2.

8.11.2 Céc bo phan gan két bang keo duoc giit & nhiét do 23°C (73,4 ° F) trong 48 gio. Sau
d6, chiing sé duoc dat trong mot 16 say c6 khdng khi tuan hoan & nhiét d va thoi gian quy
dinh ¢ Bang 8.5. Nhiét do danh dinh cia keo gan phai dua trén cac két qua cia thir nghiém
nhiét d6 & 8.3; thoi gian thuc hién diéu kién thir nghiém lién quan s& do thoa thuén chung

cua cac bén.
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Table 8.5
Adhesive support oven temperature and time

Adhesive rating, °C Oven temperature, °C
300 h (12.5 d) 720 h (30 d) 1000 h (42 d) 1440 h (60 d)
60 125 115 110 100
75 145 135 125 110
90 160 150 140 130
106 180 170 160 145
130 200 190 180 170
155 220 215 205 195
180 245 235 230 220
200 280 265 255 245
220 295 285 275 265
240 N/A 300 290 280

8.11.3 Sau khi thuc hién diéu kién thir nghiém, cic mau duoc dua ra khoi 16 va dé ngudi
dén nhiét 6 phong. Sau d6 mét luc chia tach duogc ap dung dong déu trong mot phut, vudng
gdc vai truc chinh cua két ndi keo dinh. Cac bd phén s& van phai dugc gin két voi nhau.
8.12 Cac thir nghiém méi trudng

8.12.1 Phoi nhiém véi do am

8.12.1.1 Thiét bi dy dinh sir dung tai cac dia diém am hodc udt s& phai duoc giit trong 168
gid trong moi truong khong khi am c6 d6 4m twong d6i 88 + 2 phan trim ¢ nhiét d6 32,0 +
2,0°C (89,6 £ 3,6°F).

8.12.1.2 Tiép theo giai doan thuc hién diéu kién nay, thiét bi dy dinh ding trong cac dia
diém udt phai duoc thir nghiém tiép xuc (phoi nhiém) véi nude phu hop theo 8.12.2. Thiét
bi chi dy dinh cho céc dia diém am phai chiu sy thir nghiém dién ap danh thung dién moi
theo 8.4.

8.12.2 Phoi nhiém vé&i nuée

8.12.2.1 Thiét bi du dinh sir dung tai cac dia diém udt s& phai chiu tran mua mo phéng thuc
hién phu hop theo 8.12.2.4 - 8.12.2.6.

8.12.2.2 Sau khi phoi nhiém, cac bé mat ngoai duoc say kho va thir nghiém dién ap danh
thing dién moi theo 8.4 s& phai dugc 1ap lai. S& phai khong c6 sy danh thung nhu 1a két
qua cua thir nghiém dién &p danh thing dién moi.

8.12.2.3 Sau khi dién ap danh thung dién méi duoc thir nghiém theo 8.4, thiét bi s& duoc
mo ra mot cach cn thin dé xac dinh xem lidu c6 nude chui vao khdng. S& phai khéng duoc
c6 nudce tiép xuc voi cac bd phan co dién, ngoai trir cac thanh phan phu hop d6i véi tinh

trang nay.
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8.12.2.4 Trong qué trinh thtr nghiém thiét bi phai dugc dinh hudng & vi tri ma rat ¢ thé
dan dén viéc lam uét cac bod phan c6 dién, hodc phu hgp v6i nhitng danh dau dinh hudng
quy dinh cu thé cho myc dich nay.

8.12.2.5 Thiét bi thir nghiém mua s& bao gdm ba dau phun duogc gan trén gia dd dudong éng
cip nudc nhu thé hién trong hinh 8.4. Pau phun duoc ciu tao phit hop véi cac chi tiét thé
hién trong hinh 8.5. Bo phan lap rap phai dugc dit ¢ ving tiéu diém cta cac dau phun, do
d6 luong nudc 16n nhat s& ¢ kha nang chui vao thanh phan thtr nghiém. Ap lyc nudc s&
duogc duy tri & murc 34,5 kPa (5 psi) tai mdi dau phun.
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Figure 8.4
Spray head piping
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Figure 8.5
Spray head assembly
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Item mm (in) Item mm (in)

A 31.00 (1.219) M 2.38 (0.094)

B 11.00 (0.438) N 0.80 (0.031)

C 14.00 (0.563) P 14.61 — 14.63 (0.575 — 0.576)
D 14.68 — 14.73 (0.578 — 0.580) Q 11.51 - 11.63 (0.453 — 0.454)
E 0.40 (0.016) R 6.35 (0.250)

F Optional Optional S 0.80 (0.031)

G 1.52 (0.060) T 2.80 (0.110)

H 5.00 (0.196) U 2,50 (0.980)

J 18.30 (0.719) \ 16.00 (0.625)

K 3.97 (0.156) W 1.52 (0.060)

L 6.35 (0.250)
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8.12.2.6 B0 phan lip rap phai chiu su phun nudc véi tong s 4 gio. Trong sudt 4 gid bd

phan lap rap phai duoc cip dién va ngat cap dién theo trinh ty sau:

Test duration, h Test period, h Operational Water
0-1.0 1.0 Oon Off
10-15 05 Off On
156-35 20 On On
35-40 0.5 Off On

8.13 Cac thir nghiém d bén co hoc cho vé hop bao kim loai

8.13.1 Phan vo hop bao c6 do day it hon yéu cau trong Bang 6.1 phai chiu hai thir nghiém
lién tiép dugc mo ta ¢ 8.13.2 va 8.13.3:

a) Khong co su bién dang vinh vién dén mirc cac khoang cach bi giam xubng dudi gia tri
quy dinh ¢ 7.8,

b) Khdng cd su bién dang tirc thoi dan dén su tiép xtc vdi cac bd phan co dién ngoai nhiing
bo phan két ndi v6i mach Cép do 2 hoac LVLE, va

¢) Khéng ¢6 su phat trién ciia cac 16 mo (opening) 1am phoi 16 cac phan c6 lién quan dén
nguy co bi dién giat hoic bi thuong. Bat ky cac 16 md nao 1a két qua tir viéc thir nghiém sé
duoc danh gia theo cac yéu cau vé kha nang tiép can & 7.2.

8.13.2 Phan hop bao 1a phai chiu luc 111 N (Ibf 25) trong 1 phdt. Lyc duoc ap dung bang
phuong tién ban cau thép dudng kinh 12,7 mm (1/2 in).

8.13.3 Phan hop bao phai chiu tac dong 6.8 J (5 ft-Ib). Tac dong duoc ap dung boi phuong
tién qua cau thép nhin, cimg duong kinh 50,8 mm (2 in) va c6 khdi lugng 535 g (1,18
Ib). Qua cau dugc dé roi ty do tir trang thai tinh tir khoang cach thang dung 1,29 m (51).
8.14 Pinh nghia dién ap thap, tinh trang mach han ché dién niing

8.14.1 Khi danh gia theo 8.14.2 - 8.14.4, mot mach duogc dugc coi la dién ap thép, han ché
dién nang khi, mot phut sau khi hoat ddng, ngudn cap dién cta né khong vuot qua:

a) 8 amps cho dién ap 1én té1 42,4 V ac dinh hoac 30 V dc, hoac

b) 150/ V amps cho dién ap gitra 30-60 V dc.

8.14.2 Pau vao cho ngudn duoc danh gia phai dugc két ndi nhu dy kién trong san pham
cudi cung. Pau ra cho mach duoc danh gia s& phai duoc két ndi vi mot tai dién tré bién
d6i. Néu ngudn duoc danh gia c6 nhidu dau ra, tit ca cac dau ra khac s& phai dugc ho
mach. Pién ap dau ra cho mach duoc danh gia dau tién sé duoc do trong Cac diéu kién ho
mach. Sau d6 tai dién tré bién doi dau ra duoc thir nghiém s& dugc diéu chinh tir hé mach

dén ngin mach cho dén khi dong kha dung 8 A c6 thé dat duoc va duy tri trong mot phat
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hoat dong. Néu 8 A khong thé duge duy tri trong mot phut dudi bat ky diéu kién tai nao,
thir nghiém nay s& chim dut.

8.14.3 Khi mot cau chi thir cép hodc linh kién tuong ty dugc st dung dé han ché dong dau
ra cho mach duoc danh gid, n6 s& c6 danh dinh nhu dugc chi ra trong Bang 8.6. Bat ky gia
tri nao cling c6 thé duoc sir dung cho cau chi chinh; tuy nhién, mirc dong dau ra tdi da kha
dung phai duoc duy tri. Ghi nhin thay thé cau chi (dién thé va dong danh dinh) s& phai
dugc cung cap sat chd cau chi dugc lap dé han ché mirc dong dién 16i ra theo 9.3.2

8.14.4 Khi mot tré khang ¢ dinh hodc mang diéu chinh duoc st dung dé gi61 han dién ap
va / hodc dong dién, n6 s& phai gidi han dién 4p va dong dién mot cach phu hop trong bat

ky tinh trang 161 cia mot thanh phan don 1¢ nao.

9 Ghi nhén

9.1 Tong quat

9.1.1 Thiét bi du dinh s& duoc st dung trong mot ing dung dugc xac dinh bo1 mot trong
céc tiéu chuan quy dinh tai 1.3 s& phai tuan tha cac yéu cau ghi nhan cia tiéu chuan d6. Néu
mot rng dung st dung cudi cung la khong quy dinh hodc xac dinh, hoac néu két cau hoic
tinh nang lién quan dén ghi nhan cua thiét bi khong dugc dé cap béi tiéu chuan xac dinh,
thiét bi s& tuan theo cac yéu cau ghi nhan ctia phan nay.

9.1.2 Nhan ghi s& phai dé doc, voi chit ti thiéu 1,6 mm (0,062 in) va sir dung mot hodc
nhiéu hon cac phuong phap sau day:

a) Chir trén nhan ap lyc nhay cam,

b) Chir son khuon t0,

¢) Chir muc in ddu bang may,

d) Chit myc in dau bang tay

e) Chir in khong thé tay xéa dugc,

f) Chir in ddu bang Die, hoic

g) Chir ndi hodc chim duoc duc, hoidc dic khudn, phan ndi 1én hodc 16m t6i thiéu 14 0,010
in (0,25 mm) theo chiéu sau.

9.1.3 Cac nhan 4p luc nhay cam va nhan hiéu loai vinh vién dugc gén chat b%lng keo s€
phai tuan thu cac tiéu chuan cho Ghi nhan va Hé théng nhin mac, UL 969, va phu hop véi
vat liéu bé mit can gin va nhiét do lién quan ciing nhu méi trudng ma né sé phai chiu

dung.
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9.2 Nhan dang va cac danh dinh

9.2.1 Tét ca cac thiét bi phai c¢6 cac ghi nhan sau day:

a) Tén cong ty,

b) Mau thiét ké,

¢) Nhan dang nha may hodc ma ddi véi bat ky thanh phan ndo san xuat hay lip rap tai nhiéu
hon mot nha may, va

d) Ngay san xuat.

9.2.2 Ngudn dién tich hop véi mot bo diéu khién hodc mang LED hodc ca hai s& phai dugc
cung cip voi nhitng ghi nhan tir (a) dén (c) dudi day. Ngudn dién duoc dong goi tach biét
v6i bo diéu khién hodc mang LED hoic ca hai phai dugc cung cip voi nhitng ghi nhan tir
(a) dén (d):

a) Phu hop moi truong (vi tri khd, am, hodc udt),

b) Pién 4p dau vao,

¢) Dong dién dau vao va hé s cong suat, hodc cong suat dau vao, va

d) Pién 4p va dong dién dau ra (hodc cong suat).

9.2.3 Tung dau ra cua nguén dién hodc bo diéu khién dy dinh cép dién cho mach Cép do 2
s€ phai tuén theo 7.12 va dugc ghi nhan "Class 2."

9.2.4 Bo diéu khién LED s& phai dugc danh ddu bang nhitng diéu sau day:

a) Phu hop mai truong (vi tri khd, am, hodc udt),

b) Cac han ché dau vao (noi cach khéc, dau vao chi 1a Cap do 2), néu duogc p dung,

¢) Pién ap dau vao,

d) Dong dién hodc cong suat dau vao, va

e) Pién ap va dong dién dau ra (hoic cong suét) danh dinh.

So d6 hé thong day dién (di day) va bat ky thong tin bo sung can thiét nao cho két ndi thich
hop cua bo diéu khién LED vai (cac) tai LED du dinh ciing s& phai dugc cung cp cing
v6i bo diéu khién. Pidu nay c6 thé ¢ trén mot to gidy hudng dan riéng biét.

9.2.5 Mang, mo-dun, hodc goi LED s& phai duoc ghi nhan véi nhimg diéu sau day:

a) Phu hop mai truong (vi tri khd, am, hodc udt),

b) C4c han ché dau vao (ndi cach khac, dau vao chi la Cap do 2), néu duoc 4p dung,

¢) bién ap dau vao, va

d) Dong dién hodc cong suat danh dinh
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9.3 Ghi nhan lién quan dén két ciu

9.3.1 Thiét bi st dung cac két cudi chan cam (push-in) s& phai dugc cung cap véi cac hudng
dan lap dit gdm co cac thong tin sau:

a) Vé céach tach day ra khoi cac két ndi két cudi,

b) Kich thude day du dinh,

¢) Két cubi dugc thiét ké cho ca day dan 16i mot sgi dic va bo nhiéu soi hodc chi cho day
16i mot soi dac,

d) Chiéu dai 16p cach dién duoc tudt bo tir cac day din, va

e) Mdi quan hé cua két cudi v6i mach noi bo.

9.3.2 Trudng hop can thiét, ghi nhan thay thé cau chi s& phai duoc cung cap trén hoic lién
ké véi kep gitt cau chi, va phai xac nhan céc loai cau chi pht hop va ampe danh dinh.
9.3.3 Khi nhiét do trén bé mit bat ky bén trong ngin (khoang) két cudi hoic ngin méi ndi
vuot qua 60°C (140°F) trong khi thir nghiém nhiét 46 & 8.3, thiét bi s& phai duoc ghi nhan,
v6i bd tri sao cho dé dang nhin thay khi thuc hién két néi, bang dong chit hoic thir trong
duong nhu sau: "Dé cho céc két nbi hdy sir dung day dan danh dinh it nhat 1a "
trong d6 nhiét do phai hodc 1a 75°C (167°F) hoic 1a 90°C (194°F) theo xé4c dinh bang thir

nghiém nhiét do.

PHU LUC A

Tiéu chuin doi véi cac thanh phin

C4c tiéu chuan ma theo d6 cac thanh phan ciia san pham bao ham trong tiéu chuan nay
duoc danh gia gom nhu sau:

Tiéu dé ctia Tiéu chuan — Tén tiéu chuan UL

Phich cdm va 6 cim - UL 498

Tu - UL 810

Tu dién va B0 triét cho radio va truyén hinh-Loai gia dung - UL 1414

Cép mach di¢n, Gidi han cong suat - UL 13

DPau nbi thanh ph(:in st dung trong dir li€u, tin hi¢u, diéu khién va céc ung dung cong suét
- UL 1977

Day va cap dién linh hoat - UL 62

Bo day va day cip ngudn dién - UL 817

Két cudi két ndi dién nhanh - UL 310

Ong cach dién dun - UL 224
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Chan luu dén huynh quang - UL 935

Gié gitr cAu chi - Phan 1: Yéu cau chung - UL 4248-1

Gid giit cau chi - Phan 4: Cap CC - UL 4248-4

Gia giit cau chi - Phan 5: Cap G - UL 4248-5

Gia giit cau chi - Phan 6: Cap H - UL 4248-6

Gid giit cau chi - Phan 8: Céap J - UL 4248-8

Gia giit cau chi - Phan 9: Cap K - UL 4248-9

Gid giit cau chi - Phan 11: Loai C (P& Edison) va Cau chi chdt cdm loai S - UL 4248-11
Gié gitr cAu chi - Phan 12: Cép R - UL 4248-12

Kep giit cau chi - Phan 15: Cap T - UL 4248-15

Thiét bi Cong nghé Thong tin - An toan - Phan 1: Yéu cau chung - UL 60950-1
Phéi hop cach dién gom Khe hé thoang khong khi, Khoang cach dudng 1o cho céc thiét b
dién - UL 840

Gia giir dén - UL 496

Cau chi dién ap thap - Phan 14: B6 sung Cau chi - UL 248-14

Bién thé dién 4p thap - Phan 1: Yéu ciu chung - UL 5085-1

Bién thé dién 4p thap - Phan 2: Bién thé muc dich chung - UL 5085-2

Bién thé dién 4p thap - Phan 3: Bién thé cip d6 2 va Cap d6 3 - UL 5085-3

Hé thong Ghi nhan va Dan méac - UL 969

B9 cach dién quang - UL 1577

Vit liéu polymer - Cac bo phan Ché tao - UL 746D

Vit liéu polymer — Phién (14) cong nghiép, dng soi cudn, soi luu hoa, va Vat liéu str dung
trong bang mach in - UL 746E

Vit li¢u polymer — Panh gia tinh ndng dai han - UL 746B

Vit liéu polymer - Panh gia tinh nang ngan han - UL 746A

Vit liéu polymer - Str dung trong Panh gia Thiét bi dién - UL 746C

Thiét bi cap dién khac Cap do 2 - UL 1012

Thiét bi cap dién, Cap d6 2 - UL 1310

Béng mach in di day - UL 796

Bo bao vé st dung trong thiét bi dién, B6 sung - UL 1077

Day cudn mot va nhiéu 16p cach dién - UL 2353

Bo chuyén mach cho kiém soat anh sang, Quang dién phi cong nghiép - UL 773A
Bo chuyén mach, dac dung - UL 1054 hoac
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Bo chuyén mach gia dung - Phan 1: Yéu cau chung - UL 61.058-1

Heé théng Vit liéu cach dién - General - UL 1446

Thiét bi chi thi va diéu chinh nhi¢t d - UL 873

Khéi két cudi - UL 1059

Céc thtr nghiém vé tinh d& chay cta vat liéu nhya cho cac phan trong thiét bi va dung cu
gia dung - UL 94

Lién két nhiét - Yéu cau va Hudng dan tng dung - UL 60.691

Linh kién loai Thermistor - UL 1434

Bién thé, loai kho cho muc dich chung va Cong suat - UL 1561

Bién ap va bién 4p dong co st dung trong Audio-, radio va truyén hinh-loai gia dung — UL
1411

Pau ndi day - UL 486A-486B

Day dién va cap di¢n, duogc cach dién bﬁng nhua chiu nhiét- - UL 83

Vat liéu di day, Gia dung - UL 758
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