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Y

2)

3)

4)

UY BAN KY THUAT PIEN QUOC TE
NHUNG CUON KHANG

LOI NOI PAU

Nhitng quyét dinh hay thoa thuan chinh thic cia IEC vé nhitng van dé k§ thuat dugc chudn bi boi cdc
uy ban k¥ thuat quéc gia quan tam t6i cdc van dé nay thé hién trong kha nang 16n nhat ¢6 thé dugc mot
thod thuan qudc t&€ vé cdc van dé xem xét.

Nhiing quyét dinh nay cé dang nhiing khuyén nghi qudc t€ va dugc thoa thuan nhu vay bai cdc uy ban
qudc gia.

Nhim muc dich khuyén khich su théng nhat quéc t&, IEC thé hién sy mong mu6n tit ca uy ban quoc
gia cha’p nhan van ban khuye'n nghi cta IEC trong nhiing quy tic quoc gia cha ho, trong chu’ng muc
ma cdc diéu kién quoc gia cho phep Tat ca nhitng khac nhau ctia khuyén nghi IEC va quy tic quoc gla
tuong lrng phéi, trong chitng muc c6 thé dugc, duge chi ra bing nhitng thuat ngi rd rang trong quy tic
qudc gia.

IEC khong an dinh mot thii tuc nao lién quan t6i su biéu 16 nhu,mot chi dn vé chdp nhan va trdch
nhiém cua né khong bi dang budc khi né tuyén bd mot thiét bi phit hop v6i mot trong cac khuyén nghi
ctia né.

LOI'TUA

Tiéu chuén nay da dugc soan thao bdi phén“ban 14C: nhitng cudn khéng, clia uy ban

nghién ctu s6 14 ctia IEC: nhiing mdy bién dp dién luc.

Lan xuat ban thit hai nay tha§thé 1n xuat ban thit nhit ctia an pham 289 ctia IEC, phat

hanh nam 1968.

Vin ban cua tiéu chufinay dua trén nhitng tai liéu sau:

Quy tic sdu thiang Bdo cdo bo phiéu
14C (CO) 7 14C (CO) 9
14C (CO) 8 14C (CO) 9

Thong tin ddy du cho viéc chap nhan tiéu chuin nay cé thé tim thdy trong bdo cdo bo

phi€u duoc chi trong bang trén

Nhitng dn phdm sau ddy dugc néu trong tiéu chudn nay.

Nhitng an phdm s6 60-2 (1973):  K§ thuat thir nghiém cao 4p: Phan 2: thé thic thi nghiém
70(1967): Nhiing tu dién cong xuit
70-1 (1976): M4y bién 4p cong xuét: phan 1: Téng quat
76-2 (1976): M4y bién ap cong xudt: Phan 2: Tang nhiét do
76-3 (1980): Phén 3: Nhitng muc cich dién va thi nghiém dién moi
76-5 (1976): Phan 5: kha nang chiu dung ngan mach
146 (1973):  Chinh luu ban dan
551 (1976): Nhiing phép do miic 6n clia mdy bién dp va cuon khing

722 (1982): Hudng dan cho nhiing thi nghiém xung sét va xung thao tdc clia may

bién dp cong xudt va cac cudn khang
; 726 (1982):  May bién dp cong xuat loai kho
An phdm khdc duoc néu ra:
Tiéu chuén ISO 3 (1973): Nhitng so tiéu chudn — Dy céc s6 tieu chuén
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CAC CUON KHANG

TIET MOT — TONG QUAT

1.Pham vi ap dung

Tiéu chuén nay 4p dung cho cac loai cuon khang sau:
—nhiing cudn khing shunt,
— nhitng cudn khang dao dong tat dan,
— nhitng cudn khang diéu chinh (loc),
— nhitng may bién 4p noi dat (nhitng cuon khang ba pha noi dat),
— nhitng cudn khang gi6i han dong gébm ca nhitng cuon khang noi dat trung tinh,
— nhiing cudn khang dap ho quang,
—nhitng cudn khang tron,
trir nhitng cuon khang sau:
— nhitng cudn khang ndéi chung cong xuit thap*hon 2kvar mot pha va 10kvar ba
pha.

— nhitng cuon khang loai dac biénhu nhiing cuon khang c6 dong tan s6 cao hay
nhiing cudn khang dung cho nhimg’thiét bi di dong.

Khi khong c6 nhitng 4i€u chudn IEC cho nhiing cuon khing cong suat nhd va
cho nhitng cuon khiangléai dac biét khdc, tiéu chudn nay cé thé 4p dung mot
phan hay toan bo,

Khi stt dung e¢a&muic va céc tiéu muc dic biét ctia cic phan khic nhau clia 4n
pham 76 cuaNEC: mdy bién 4p cong xuat, thi c6 nghia 12 da sir dung nhitng 14n
xuat ban'dudi day

76-1 (1976) Phan 1: Tong quat

76-2 (1976) Phan 2: Tang nhiét do

76-3(1980) Phan 3: Nhitng mitc do cach dién va nhiing thi nghiém dién moi
Ban stra d6i s6 1 (1981)

76-4 (1976) Phan 4: Dau va néi

76-5*%(1976) Phan 5: Kha nang chiu dung ngédn mach

2. Nhirng dinh nghia

Nhitng dinh nghia trong muc nay lién quan téi cac loai cuén khang la muc tiéu
clia nhitng tiét tir hai dén tdm cla tiéu chuén nay.

Trong nhiing tiét nay nhitng dinh nghia b6 xung clia nhitng thuat ngit chuyén
dung & loai dac biét dugc cho hay ching mang mot y nghia dac biét khi chiing
lién quan t6i tiéu chudn nay

* Lan in thit hai (1982) dua vao ban stra d6i s6 1 (1979)
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Trir khi ¢6 nhitng dinh nghia dac biét khac, nhiing thuat nglt duoc dung c6 y
nghia duogc cho trong IEC 76.

Nhitng thuat ngit b6 xung vdi ban chat tong quat hon dugc dinh nghia trong Tix
ngit Ky thuat Dién Quoc t&€ (IEV).

Nhitng tham khao thudng gap ciing ¢6 trong cdc di€u muc ky thuat cta an
phdm 76 cua IEC va cdc 4n phdm khéc lién quan t6i mdy bién dp va nhiing thi
nghiém vé mdy bién 4p. Hé thong thuat ngit clia nhitng 4n phdm nay van duogc
duy tri , ngay néu né khong hoan toan ap dung cho cac cuon khang.

Nhitng muc lién quan tGi cac thi nghiém phai dugc tuan thi néu duoc 4p dung
cho cac bién do , thoi gian, thi tu thi nghiém, nhitng phép do va danh gia két
qua, ngay ca khi cac viéc ddu cac thi nghiém dac biét khong thuc hién dugc. Vi
du, thi nghiém “dién 4p cam tng” 1la mot thi nghiém trong dd, cho nhiing cudn
khang, dién ap thi nghiém dat vao dau cuc cua cudn day tuy khong phai “cam
ting” tr mot cudn day khac, nhung luon luon duge dat truc ti€p vao ngudn ngoai

2.1 Nhiing loai cuén khang
2.1.1  Cuon khdng shunt
Cuon khang dung dau song song dé bii,cho dong dién dung
2.1.2  Cuén khang gioi han dong
Cuon khing dung d4u néi ti€p treng mot hé thong dé giéi han dong trong
truong hop su ¢6 trong hé thong
2.1.3  Cuon khdng noi ddt diém trung tinh
Cuo6n khang mot pha‘diing dé néi gitta diém trung tinh cia mot hé thong véi
dat dé gi6i han tGismQLtri s6 vira phai dong pha dat trong trudng hop su c6 cham
dit ctia hé thong
2.14  Cuon khdng daoidong tdt dan
Cuonkhang/ding dau noi tiép véi céc tu dién dé han ché dong déng.
2.1.5  Cuomkhdng diéu chinh (loc)
Cuon khing dung dé giam, ngin hay loc nhitng séng hai hay nhitng tin so vién
thong
2.1.6  Mady bién dp noi ddt (cudn khdang ba pha noi ddt)
M4y bién ap hay cuon khang ba pha diing ddu song song trong mot hé thong dé
tao mot diém trung tinh.
Ghi chi.— ngoai ra nhitng mdy bién 4p néi dit c6 thé cung cap cho mot ludi dién phu tai chd
2.1.7  Cuon khdng ddp ho quang
Cuon khang mot pha dung n6i gifta diém trung tinh chia mot hé thong véi dat
dé chli yéu bu dong dién dung pha dat do su c6 mot pha véi dit (hé thong noi dat
cong huong)
2.1.8  Cuon khdng tron
Cuon khang ding dé gidi han su chdy clia nhitng dong diéu hoa va nhitng qué
dién dp qué do trong nhitng hé théng mot chiéu
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2.2 Ddc tinh tiw
Moi quan hé giita tri s6 dinh cta tir thong ctia cudn day cua cudn khang va tri
s0 dinh cua dong

2.3 Nhiing diéu kién lam viéc
Nhiing diéu kién lam viéc binh thuong cho cuén khéng ciing nhu nhitng yéu
ciu vé ciac diéu kién lam viéc bat thudong ciing nhu nhiing di€u kién quy dinh
cho nhitng mdy bién 4p cong xudt (4&n phdm 76-1 cha IEC, muc 2), tuy theo
nhitng ap dung

TIET HAI - NHONG CUON KHANG SHUNT

3.Téng quat

3.1 Pham vi ap dung
Cuon khdng dung dau n6i song song tréng mot hé thong dé bu dong dién dung

Ghi chii.- Cong xudt phdn khdng bi hdp_thu dudtdién dp dinh mitc c6 thé cé6 mot tri s6 khong doi
hay cé thé hiéu chinh bdng cdch diing nhitigthiét bi bé xung:

a) su thay doi cé thé dugc thie hiéni'dy, bdng nhiing ti-rit-to diéu khién bdng pha (b tinh)
hay bdi tir hod 161 tir bang dongunde.chiéu

b) su thay doi cé thé dugéithue hién bang lua chon nhitng ché ddau dw dinh truéc vao cudén day
béng nhiing chuyén mach%hong tdi hodic cé tdi

3.2 Thiét ké’
Vé phuong dién thiét k& hay lap dat, cuon khang c6 thé:
— mdt-pha hay'ba pha,
— loai khd hoac ngam trong dau,
— khongsmdch tir hay véi mach tir ¢6 16i thép c6 khe ho,
— v6i hoac khong vo boc tir,
— dé 14p dat trong nha hay ngoai troi,
— c6 dién khang khong d6i hay thay déi,
— ¢6 thém cudn day mang tai.

3.3 Pdc tinh tu

Su hiéu biét day du vé dic tinh tir, nhu duoc chi trong nhitng hinh 1b va 1c, ¢6
thé can thiét dé :
— thiét 1ap nhitng mang van hanh binh thuong,
— cho phép nghién citu cac diéu kién qua dién 4p,
—mo phong trong nghién ctu hé thong,
Nhitng huéng dan lién quan dén dic tinh tir phai c6 thé dugc cung cip theo yéu
cau.

Vé quan diém clia dic tinh tir ddy di cia n6, mot cuon khang c6 thé 1a:

— tuyén tinh (hinh 1a),
IEC289 916B52.DOC 7 146
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4.1

4.2

4.3

44

4.5

4.6

— khong tuyén tinh (hinh 1b),
—bao hoa (hinh Ic¢),

Nhitng cudn khang cé dac tinh tir khong tuyén tinh van hanh binh thudng trong
mién tuyén tinh clia dic tinh tlr, nhu trong hinh 2. Diém u6n ctia bao hoa va do
déc trong phan bdo hoa c6 thé 12 muc tiéu clia mot thod thuan giita ngudi mua va
nha ché tao. Nhitng tri s6 ndy c6 thé dugc xac dinh hodc bing cac phép do, hoic
bang cdc phép tinh

4.Nhirng dinh nghia

Dién ap dinh miic Uy

bién ap 6 tan s6 dinh mic sé duoc ap dung giita cac dau ndi ctia duong day cua
cac cuon day ctia mot cudn khang ba pha, hay gitta cac dau ndi ctua cudn day cua
mot cudn khang mot pha.

bién ap dinh muic Uy la mot dac tinh co ban doivoithiét k&, doi véi nhitng bao
hanh cho boi nha ché tao va do6i v6i nhiing thi nghi¢m

Ghi chii.- DPoi voi nhitng cudn khdng mot pha shop thanh'mot bo ba pha , dién dp dinh miic cua
cuén mot pha ding dé ddau hinh sao duoc xdc dinhJg béi mot phdn sé° cé tir s6'la dién dp gifta cdc
pha va mau la \/'_3 vidu

525

U, & —kV

V3

Dién dp t6i da lam viéc Ukya
bién 4p t6i da 6 tin€o dinh mc tai d6 cudn khang phai ¢6 kha nang van hanh

lau dai kho vuot qua nhifng su tang nhiét do quy dinh

Ghi chi.— 1) Dién dp\dinh miic c6 thé quy dinh bing dién 4p t6i da
2) Dien ap'tdi da 1am viéc va dién dp dinh miic phai dugc quy dinh bdi ngudi mua

Cong xudndinh miic Qn
Céng xuat phan khang quy dinh cho van hanh dudi dién dp tan s6 dinh mic

Dong dinh miic Iy
Dong ctia cua cudn khang suy ra tir cong xuét dinh muc va ap dinh mic

Ghi chii.- P6i véi cuén khdang mot pha diing dé’ tao thanh mét bo ba pha, dong dinh miic ciia mét
cia cuén mot pha diing cho viéc ddu tam gidc thé hién bdng mot phdn sé ¢é tit s6'la dong cia
tuong ting va mdu s6'la \/§ ,vidu:

500

VK
Dién khdang dinh miic Xy
bién khidng quy dinh du6i dién 4p dinh muc (thé hién bing 6m theo pha, & tin
s0 dinh
muc)

I A

Dién khdng thir tu khong X, (cua mot cuon khdng ba pha)
Dién khang pha 6 tan s6 dinh mic, bang ba 1an tri s6 do dugc giita ddu chung
clia mot cudn khang d4u hinh sao va dau néi chia diém trung tinh
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4.7 Dién khang tuong hd Xu (cia mot cudn khdang ba pha)
Ty s0 gitta dién ap cam tng trong mot pha m& va dong trong pha duogc cap dién
(bang 6m theo pha cua tan s6 dinh mic), xem hinh 3.
bién khing twong hd duoc thé hién thich hop theo don vi clia dién khing dinh
mtuc

Ghi chi.— a) D& xem xét luéi dién, nén ghi nhan ring, dién khing tuong hé néi chung c6 thé
bd qua véi:

b) mot bo gébm ba cudon khang mot pha riéng ré, ngam trong dau

¢) mot bo clia ba cudn khang mot pha khong 16i tir (loai kho) dat canh nhau

d) mot cudn khang ba pha c6 dudng st tir lién tuc cho tir thong thit tu khong

5. Cac dai luong dinh mirc.
Cac dai lugng dinh muc trong mot cudn khang loai shunt dugc st dung lién tuc
trong van hanh , trr phi ¢6 cic quy dinh nguoc lai

D6i véi nhitng cudn khang st dung bu finh véi, su diéu hanh cta dong theo
pha, nhiing tri s6 bao dam duoc 4p dung cho domg.hinh sin khi day tai, trir khi c6
quy dinh khéc.

6. Miic cach dién
Xem an pham 76-3 clia IEC cho quyrdinh ctia mic cich dién

7. Nhiing tam bién ghi thong so

Mbi cuon khiang phaincdmot tdm bién ghi thong s6 bing vat liéu chiu 4m , dat
c6 dinh tai mot ¢hé=nhin thdy dugc va mang nhiing chi dan thich hgp dénh s6
duéi day. Nhitfig.noivdung ghi trén tam bién phai khong xo4 duoc (vi du khic hod
hoc, khéc hay rap)

7.1 Nhitngthong tin cdn cung cdp trong moi truong hop

LoaiCudn khiang

Lap dat bén ngoai / bén trong

So thit tu clia tiéu chudn hién tai
Tén cua nha ché tao

S6 thit tu trong day cuia nha ché tao
Nam san xuat

S6 cac pha

Cong xuit dinh muc

Tén s6 dinh mdc

bién ap dinh mic

Dong dién dinh mic

Dién 4p toi da l1am viéc

(nhitng) Mtc cich dién

Té dau day cac cuon day

bién khang duéi ap dinh muc (tri s6 do dugc)
Kiéu lam mat

Khéi luong téng cong

Khai lugng dau cach dién
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7.2 Nhitng thong tin bé xung dé cdp trong mot so truong hop

Cép chiu nhiét ctia cach dién (chi d6i v6i cuon khang loai kho)

Tang nhiét do (néu khac mot tri s6 binh thuong)

Khéi Iugng van chuyén (d6i v6i cudn khang clia mot khéi luong tong cong
16n hon 5t)

Khai lugng rat khoi vo (d6i v6i cac cudn khang c6 khai lugng 16n hon 5t)

Ban chat cua chat 1ong cach dién, néu khong phai dau khoang

Nhiing chi tiét lién quan dén viéc dau, néu co

bién khang thi tu khong

Dién khang tuong hd

8. Nhitng thi nghiém

8.1 Nhitng yéu cdu cho cdc thi nghiém thong 1é, mdau va.ddc biét
Xem tiéu muc 8.1 ctia 4n pham IEC 76-1

8.2 Nhiing thi nghiém thong lé
a) Do stic bén clia cuon day (tiéu muc 8.5)
b) Do dién khing (tiéu muc 8.6)
c) Do tén that (tiéu muc 8.7)
d) Nhitng thi nghiém dién moi (ti¢trmuc 8.11)
e) Do ty s6 mdy bién dp va 0 khing ngan mach d6i vé6i cac cuon khang c6
cuon day b3 xung mangiai

8.3 Nhitng thi nghiém mau
a) Thi nghiém tafignhiét do (tiéu muc 8.15)
b) Nhiing thi fighiéta dién moi (tiéu muc 8.11)

84 Nhiing thi nghiém ddc biét
a) De=dién khang thi tu khong cua nhitng cudn khang ba pha tuyén tinh va
khong tuyén tinh (tiéu muc 8.9)
b) Pe.dién’khang tuong hd ctia nhitng cuon khang ba pha (tiéu muc 8.10)
¢) Do mic 6n (tiéu muc 8.13)
d) Do do rung (ti€u muc 8.14)
e) Do séng hai ctia dong (tiéu muc 8.8)
f) Do cong xuat tiéu thu boi quat va bom, néu co.
g) Do dac tinh tir (tiéu muc 8.12)

8.5 Do dién tro cudn dday

Xem tiéu muc 8.2 clia 4n phdm 76-1 cta IEC

8.6 Xdc dinh dién khang.

a/ Dién khang duoc xdc dinh bang ty so gitta dién dp dinh mitc va dong duoc
do (tri s6 hiéu dung) & dién 4p dinh miic, véi gia thiét rang thanh phan dién trd cua trd
khang 1a khong ddng ké.

b/ Dién khang phai dugc xac dinh & tdn s6 dinh miic bang dat vao mot ngudn
gan hinh sin (xem an pham 60-2 cta IEC, tiéu muc 7.1)
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8.7

c)

d)

Doi v6i cac cuon khdng khong ¢ 161 sat c6 khe hd ciing khong ¢6 vo boc tir
nhitng phép do c6 thé thuc hién & bat ky & dién 4p nao gém gitta 10% va 100%
cta dién ap dinh mic.

Dai v6i mot cuon khang c6 mot 16i sit ¢6 khe hd hodc ¢6 vo boc tir, nhitng phép
do phai duoc thuc hién & dién ap dinh mic. Trong nhiing truong hop dat biét, vi
du, doi vé6i nhitng cong xudt rat 16n va dién dp cao clia hé thong, c6 thé khé duy
tri nhitng di€u kién thi nghiém. V&i nhitng cudn khang tuyén tinh va khong tuyén
tinh, mot phép ngoai suy khoang 10% dugc cho phép, nghia 1a dién 4p thi nghiém
phai, trong tat ca cac trudng hgp, vuot qua 0,9Ux

bién khang mot cuon khang ba pha phai duge do v6i mot hé thong dién ap ba
pha can bang dat vao cdc ddu n6i clia cuon khang.
bién khang phai dugc 14y theo quan hé:

Dién 4p pha-pha

Do6i v6i nhitng cudn khang ba day véi duong tir cho cac tir thong tha tu khong ,
viéc do dién khang c6 thé ciing dugc thuc hién véi.mdt nguon dién mot pha

Ghi chii.- Khi viéc ldp ddt thi nghiém khong cho phép thuc hién thi nghiém mot cdch thod mdn,
thi

nghiém cé thé duoc thuc hién trén hién truong voi.diéu kién cé su thod thudn giita nguoi mua va
nha ché’ tao

Do cdc ton thdt

Do tn thit phai dugc thuc hién'dudi dién dp va tan s6 dinh mic v6i mot von
mét nhay vdi tri s6 trungsbinh, nhung duoc khac do theo tri s6 hiéu dung ctia mot
hinh sin ¢6 cung tri s6‘trung binh ay .

Trong nhitng trueng hop dac biét, vi du d6i véi cac cuon day cong xuit rat 16n
va d6i v6i nhiiiigsdién dp cao,khé ma c6 thé thuc hién duoc céc diéu kién thir
Trong nhing, trtdng hop nay, tén thit & dién ap dinh mic c6 thé c6 duoc bing
cach nhan ton)that do dugc véi binh phuong cla ty so giita dong dinh mic va
dong/dorduee’s dién ap giam.

Phu6ng phap x4c dinh tén that phai 12 muc tiéu mot thoa thuan giit ngudi mua
va nha ché tao. Nguoi ta s€ cung cap tu liéu diy du vé do chinh xéc va do tin cay
ctia phuong phéap dé nghi.

Vi tri s6 cong xudt mot cudn khang shunt binh thudng rat bé, viéc do nhitng t6n
that bang phuong phdp watt mét quy udc rd rang 1a ¢6 nhiing sai s6 16n.

Nhitng t6n that trong nhitng phan khdc nhau ctia cuon khéang (t6n that I’R, t6n
that sat, tén that phu) khong thé tich riéng bang cic phép do; dé tranh phai hiéu
chinh dén nhiét d6 tham khéao, nén thuc hién nhiing phép do khi nhiét do trung
binh nhitng cuon day thuc chit bang nhiét do tham khao.

Trong trudng hop nhiéu thiét bi can thi nghiém, cdi ndo s& dugc chon dé do
nhing t6n thit & nhiét do ké gan nhiét do tham khdo ciing phéi 12 muc tiéu cha
viéc do ton that & nhiét do moi trudng. Viéc d6 cho phép thiét 1ap mot tri s6 nhiét
do cho nhitng tén that téng (gia thiét 1a thay ddi tuyén tinh). D6i véi nhing thiét
bi khac, viéc do cédc ton thit s& chi dugc thuc hién & nhiét do moi trudng va
nhitng tri s6 s& dugc stta chita bang cach dua chiing vé nhiét do tham khéao bang
mot hé s6 nhiét do thiét 1ap v6i don vi dugc chon cho thi nghiém mau.

Néu & dién 4p dinh mitc, dong dugc do khic dong dinh mic, nhitng ton that do
dugc phai dugce nhan véi binh phuong ty s6 dong dinh muc véi dong do duoc
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Ghi chi.— xem ghi chd tiéu muc 8.6
8.8 Do cdc séng hai cua dong

Phép do nay 4p dung cho nhitng cuon khang c6 dac tinh tir bao hoa (xem hinh
I¢c). Nguoi ta do cac song hai cia dong trong tat ca ba pha & dién ap dinh mic
bing mot cai phan tich séng hai, va dai luong clia séng hai xem xét dugc thé hién
bang phan tram cta thanh phan co ban.

Viéc do cdc song hai cua dién 4p ngudn cap dién phai duoc thuc hién dong thoi
biang phuong phép thich hop.

Ghi chi.”| Thi nghiém nay chi duoc thuc hién néu hé s6 méo mé ciia dién dp nguon cung cdp bé
hon 2% (xem tiéu muc 7.1 ciia dn phdam 60-2 ciia IEC)

8.9 Do dién khdng thir tw khong cua cdc cudn khdng ba pha tuyén tinh va khong
tuyén tinh
Xem tiéu muc 8.7 ctia 4n phdm 76-1 IEC
Tiéu chuin nay phai dugc thuc hién & mot dién ap, tuong Gng v6i mot dong &
trung tinh khong vuot qia dong dinh mic & pha.

8.10 Do dién khdng tuong hé cua nhitng cuén khang-ba pha
Viéc do phai dugc thuc hién, trude hét, Gdién,dp dinh muc theo hinh 3

8.11 Nhiing thi nghiém dién moi

Viéc ap dung nhitng thi aghi€m dién moi khac nhau & nhitng cuon khang loai
shunt theo mot cich ton@yqudt nhitng quy tic twong tng d6i v6i mdy bién 4p
trong 4n phdm 76-3,7264a 722 cha IEC

8.11.1 Thi nghiém chiu dumg dién dp nguon riéng biét (thi nghiém thong 1é).
Xem muc 10\clia=an pham 76-3 IEC

8.11.2. Thi nghiémychiwdung dién dp cam iing (thi nghiém thong 1é).

N6i chung thi nghiém chiu dung dién ap cam dng dugc ti€n hanh theo muc 11
clia &n pham 76-3 cua IEC, trir chi din nguoc lai cho sau day:

Néu cudn day cach dién nhu nhau, ngudi ta 4p dung tiéu muc 11.2

Néu cuodn day céch dién khong nhu nhau, nguoi ta 4p dung hoac 12 tiéu muc
11.3, hodc tiéu muc 11.4, theo dién 4p thi nghiém va nhiing phuong tién thi
nghiém san co.

Thi nghiém theo tiéu muc 11.4 12 kha nang duy nhat cho U, = 245kV, nhung
né ciing c6 thé duoc thuc hién cho nhitng dién 4p thdp hon theo thoa thuan gitta
ngudi mua va nha ché tao. Khi thi nghiém theo 11.4 dugc ap dung, né dugc sua
déi nhu sau:

Viéc do cac phong dién bo phan phai duoc thuc hién véi mot dién ap U, =
1,5Un/+/3, viéc ap dung thoi gian ngan mic U, cao duoc bo di.
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Néu nhiing cong xuét va dién ap can thiét cho nhiing thi nghiém nay vugt qua
kha nang c6 sin tai tram thi nghiém, thi nghiém phai dugc thay thé bang mot thi
nghiém xung sét theo thoa thuan giita nguoi mua va nha ché tao.

Nhiing dién ap thi nghiém va nhitng phuong phép thi nghiém phai 1a muc tiéu
thoa thuan khi dat hang.
Ghi chii.— Dai v6i nhitng cudn khang thuoc loai kho, ciing xem muc 20 clia 4n phdm 726 clia
IEC

8.11.3 Thi nghiém xung sét (thi nghiém mdu va thong 1é)
Xem céc muc 12 va 13 cia an phdm 76.3 va muc 19 cta an phdm 726 va an
pham 722 ctia IEC

8.12 Do ddc tinh ti
Do dic tinh tir c¢6 thé quy dinh khi cudn khang thuoc loai khong tuyén tinh
(hinh 1b) hay thudc loai bdo hoa (hinh 1c). Phép do c6 thé thuc hién v6i mot dién
dp hay mot dong dién & tin s6 cong nghiép tdi dién dp 1am viéc t6i da hay, bang
thoa thuan giita ngudi mua va nha ch€ tao, & bén trén chiit it cta tri s6 nay. Mot
phuong phdp do khic phtt mot mién rong hon ctia tir thong dugc bao boc ciing ¢6
thé 12 doi tuong ctia mot thod thuan

8.13 Do miic do on
Thi nghiém nay thuc hién néi chung theo an'phém 551 ctia IEC
Khi nhitng phép do duoc thuc hién trén nhitng cuon khang kho, nguoi ta phai
bao dam nhiing khoang cach an toariiday, du*d nhitng cuon day dudi dién ap.

Puong vién dinh nghia & tiéu mu€ 374 cta an pham 551 IEC phai cdch 2m cua
bé mat cdc cudn day. Dudng yién mo ta sé ¢ trong mot mat phang nam ngang di
qua ntra chiéu cao ctia cudn day

Ghi chii.-Péi véi nhitng cugnkhdng cong xudt lon, nhitng thi nghiém cé thé dwoc thuc hién tai
hién triuong néu viéc do khéng thé thuc hién trong xi nghiép va la muc tiéu mot thod thudn giiia
nguoi mua va nha@wdy dung.

8.14 Do do rung
Néusedn'yeu cau do do rung, nhitng diém sau day phai lduoc thong nhat truée
khi thi nghiém dé:

—hoac thi nghiém phai dugc thi nghiém nhu mot thi nghiém mau trén mot thiét

bi hoac nhu mot thi nghiém thong 1é trén tét ca cac thiét bi,

— hoac u thi nghiém phai duoc thuc hién & dién 4p dinh muc hay & dién ap lam

viéc binh thuong t6i da néu hai dién ap nay khac nhau,

—viéc do nay phai duoc thuc hién & dau va nhu thé nao (thuong trén bon thanh

clia thing va mot s6 diy du cic diém cia viéc do dé c6 thé thiét 1ap mot trung

binh) nhitng bién do ctia do rung phai dugc thé hién tir tri s6 tir dinh dén dinh
Mot tri s6 t6i da 200um duoc khuyén nghi

8.15 Thi nghiém tang nhiét do
Xem an pham 76-2 ctia IEC
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Thi nghiém nay dugc thuc hién, trudc hét, & ap lam viéc binh thuong téi da va &
tan s6 dinh muc.

Néu 4p t6i da 1am viéc khong thé duy tri trong thi nghiém, thi nghiém c6 thé
thuc hién & mot dién ap giam nhung khong thap hon 90% ap t6i da lam viéc.
Nhiing viéc ting nhiét do phai dugc di€u chinh cho tri s6 cua 4p t6i da lam viéc
phl hop vé6i an pham 76-2 hay 726 ctia IEC, tuong tng v6i cdc cudn khdng ngam
trong dau hay thudc loai kho.

9. Cac dung sai
Trong trudng hop cla céc cuon khdng shunt ¢6 nhiéu diém ddu, nhitng dung
sai 4p dung cho diém dau chinh trir cdc quy dinh khdc .

9.1 Nhiing dung sai trén dién khdng ¢ dién dp dinh miic va & tdan sé dinh miic

+ 5% cta dién khang dinh mdc.

Trong trudng hop nhitng cudon khing shunt basphashay nhitng bo ba cudn day
mot pha, nhitng dién khang trong ba pha, dau vao'mot hé thong dién ap doi xing,
khong duoc chéch qua £2% tri s6 trung Bimh, \nhung Iuon luon trong gidi han
dung sai +5% chi & trén.

Néu cudn day cam khang c6 mot dac tinh phu hop v6i hinh 1b, mot dung sai
+5% trén su thay déi tri so clia dien/Khang do dugc & dién 4p dinh mitc phai dugc
dat vao t6i mot dién 4p giGi hangquy dinh bdi nguoi mua

9.2 Nhiing dung sai vé caditon'that
Nhitng t6n that tdngcong do dugc va diéu chinh theo tiéu muc 8.7 khong duoc
vuot qué nhiing ton thatbao dam 15%

TIET'BA - NHONG CUON KHANG GIOI HAN DONG VA
NHUNG CUON KHANG NOI AT BIEM TRUNG TINH

10. Téng quat

10.1 Pham vi ap dung
Nhitng cuon khing dung dé gi6i han dong trong nhitng trudng hop su c6 trong
hé thong ¢6 thé 1a:

10.1.1  Nhitng cuén khdng gioi han dong
Nhitng cuon khidng ding dé giéi han dong ngan han . Trong van hanh binh
thuong mot dong lién tuc chay qua bd cam giGi han dong

10.1.2  Nhitng cudn khdng noi ddt trung tinh
Nhiing cuon khang mot pha trong hé thong ba pha, ndi giita trung tinh mot hé
thong va dat, dé gi6i han dong pha dat trong nhitng diéu kién su c6 clia hé thong.
No6i chung nhitng cudn khang ndéi dat trung tinh khong mang dong lién tuc, hay
chi c6 mot dong lién tuc nho
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10.1.3 Nhitng loai cuén khdang khdc

Tuy theo viéc 4p dung cua ching, nhitng cuon khang dung cho cac cong viéc khac
c6 thé duoc bao gém trong tiét nay.
Nhitng cudn khang nhu thé vi du la:

— nhitng cudn khang phan bd tai cho su can bang clia dong trong nhitng mach
song song

— nhitng cudn khang khoi dong dau ndi ti€p véi mot dong co ¢ dong xoay chiéu
dé gi6i han dong khoi dong

10.2  Thiét ké
Lién quan dén thiét k& va lap dat, nhiing cuon khang giéi han dong c6 thé xé&p
loai nhu sau:

— mot pha hay ba pha

— loai kho hay loai ngam trong dau

— khong 16i tir hoac 15i sat tir ¢6 khe ho,
— ¢6 hoac khong c6 vo boc tir,

— dé lap dat & bén trong hay bén ngoai

Nhiing ghi chii.- 1- V6 boc tir cia mot cudn kldng gidi han dong néi chung duwocthiét ké” dé’ bdo
hoa khi cuon khdng mang mét dongdién Ion trong mot thoi gian ngdn.
2- Mot cudn khdng gidi han'dongploai khé khong va, sinh ra mot tir truong manh
khi né mang mot dong lomrong thoi gian ngdn. Vi tri cdc cuon ddy pha va vi tri
tuwong doi cia chiun@wdi'etc thiét bi khdc va vdi cdc cdu triic kim loai phdi duoc
xem xét dé' lam gidmgdiscdc hdu qud cé thé xdy ra, nhu lam néng qud miic cdc bo
phdn kim logi=ké éan va ddt nhitng Iuc nguy hiém vao cdc bo phdn nay khi cé
nhiing dong ngan han

11. Nhitng dinh ngliia
11.1 Dong lién tucdinh muc Iy
Dong &l tan s6 dinh muc, chay qua cdc ddu noi ctia cudon day, ma cudn dién
khang-dtto¢ thiét k& dé mang lién tuc. Trir phi c6 nhitng chi din ngugc lai, khong
mot dong lién tuc dinh mitc nao dugc quy dinh cho cuon khang ndi dat trung tinh
11.2  Dong ngdn han dinh miic Ixy
Tri s6 hiéu dung cta thanh phan d6i xtng trong ché do xac lap ctia dong ngan
han , & tan s6 dinh muc, chay qua cudn day trong thoi gian quy dinh vi n6 ma
cuon khang dugc thiét k& va do d6 cuon day c6 thé chiu dung khong bi 1am néng
qud muc va cling khong c6 luc co qua miic.

Ghi chii.- Dong ngdn han dinh miic sinh ra tir cdc diéu kién sy c¢é cia hé thong

11.3  Thoi gian dong dinh mitc ngdn han txy
Thoi gian ctia dong ngan han dinh mic vi n6é ma ¢6 cudon khang dugc thiét ké

11.4  Tro khdng dinh mitc Zxy
Trd khdng quy dinh bang 6m theo pha, & tan s6 dinh mic va dong ngan han dinh
muc
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Doi v6i mot cudn khang ba pha giéi han dong hay mot bd ba cuon khang mot
pha, tr6é khang dinh miic 1a trung binh cua ba tré khang mot pha

Ghi chii.[] Trong truong hop nhiing cuén khdng ba pha, hay moét bo cdc cudn ddy mot pha, su néi
mach t giita cdc pha gdy nén mét tré khdng thuc sw giita cdc pha khdc vdi tré khdang dinh miic
duoc dinh nghia J trén. Viéc dé chi ¢c6 mot sw quan trong nhd néu cdc hé s6 noi nho hon 5%

12. Cac dai luong dinh mic

12.1 Dong lién tuc dinh muc
Tru phi c6 quy dinh ngugc lai, dong lién tuc dinh mic 1a mot dong ba pha doi
xung.
Nhiing tri s6 dugc ua thich ctia dong lién tuc dinh mic tuong ting véi nhiing sé-ri
R10 cta tiéu chudn 1SO3

12.2  Dong ngdan han dinh miic
Dong ngéan han dinh muc phai it nhat_bang tris6 cao nhét clia dong trong
nhiing diéu kién su c6 hay khoi dong quy dinfi

12.3 Thoi gian dong ngdn han dinh miic
Trir phi c6 nhitng quy dinh ngugeJaiydong ngin han han dinh mic phai c6 thoi
gian nhu sau:
a) nhitng cudn khang gidishan‘dong: 2s
b) nhitng cudn khang nordattrung tinh: 10s

Ghi chii. - Néu nhiéu su €6 hay khdi dong ké tiép co thé xudt hién trong khodng mot thoi gian
ngdn, thoi gian cia chiiigmkhodng thoi gian chia cdch chiing va sé cia chiing phdi dugc quy
dinh bdi nguoi miua, Khedng thoi gian cia dong ngdn han dinh mitc phdi dugc lua chon thich
hop

12.4  Tro khdangdinh miic

Tri $6,cua.trd khang dinh mic phai dugc quy dinh dong thoi v6i dong ngin han
dinh muc c6 tinh dén céac thong s6 clia hé thong va nhiing truong hgp nhan biét
céc su ¢ clia hé thong. So Iuong nay can thiét ¢ dic tinh t6i thiéu.

Doi v6i mot cudon khang ba pha hay mot bo cac cudén mot pha duoge tach trong
mot thiét tri da dinh nghia rd, nha ché tao phai cap, theo yéu cau nhitng hudng
dan lién quan t6i cdc hé s6 ndi hay nhitng dién khang tuong ho giita cdc pha trong
nhiing diéu kién dong ngan han han dinh mic.

Ghi chii.- B6i voi mot s loai cudn khdng, mot phép do tric tiép ciia khoi lwong nay la khé (xem
tiéu muc 17.11)

13. Mic cach dién
D6i v6i nhitng quy dinh ctia mic cdch dién, xem an pham 76-3 IEC

13.1 Nhiing yéu cdu cdch dién cho nhitng cuén khdng gici han dong
Nhitng yéu cau cach dién gilra cac pha va véi dat néi chung phai tuong ung véi
dién ap cao nhit doi véi thiét bi U, cua hé thong trong d6 cudn khang phai dugc
dat
IEC289 916B52.DOC 16 /46

https://quanpham.vn/download/tieu-chuan-iec/




289 © IEC 1988 — 17 —

Ngudi ta ¢6 thé quy dinh nhitng yéu cdu céch dién thap hon cho cuon day, dic
biét khi cac chong sét sé dugc ndi song song véi cac cudn day. Pién ap dinh mic
ctia chong sét dugc khuyén 1a khong nén chon thap hon 1,2 14n dién 4p phét trién
doc theo cuon day bdi dong ngan han dinh mutc

13.2  Nhiing yéu cdau cdch dién cho nhitng cudén khdng noi ddt trung tinh
Nhiing yéu cau cach dién cia mot cudon khang ndi dat trung tinh phai tuong ting
véi cdch dién cta trung tinh cta hé thong trong d6 cuon day phai duoc lap dat.
Nguoi ta ¢6 thé chon mot cich dién giam vé phia ddu dat (cach dién khong dong
nhat)

14. Kha nang chiu dong ngian han dinh mirc
Nhitng cuon khang giéi han dong va nhitng cuon khang néi dat trung tinh phai
duoc thiét k& dé chiu dung nhing hiéu ting vé dong luc va nhiét

15. Su tang nhiét do

15.1 Su tang nhiét do o dong lién tuc dinh miic
Ap dung nhiing gi6i han tang nhiét do, he.d trong muc hai ctia 4n phdm 76-2
hay trong diéu 10 ctia 4n phdm 726 ctadEC

15.2 Nhiét do sau khi ddt vao mot dong ngén han
Nhiét do tinh todn cla cudn day Saw khi c¢6 mot dong ngan han, khong duoc
VUOt qud tri s6 mo ta trong tiéwmuc 2.1.4 trong &n phdm 76-5 cta IEC, lién quan
dén cdc mdy bién dp dat trong nhiing diéu kién ngan mach

16. Cac tam bién ghi'thong s6

Mbéi cuonkhérig phai c6 mot tim bién ghi thong s6 béng vat liéu chiu thoi tiét
xdu, cd dinh vao'mot noi nhin thady duoc va mang nhiing chi dan thich hop dudi
day. Nhitng,vi€c ghi trén tdm phai khong xod duoc (vi du khac hoa hoc, khiac hay
dap)

16.1 Nhitng thong tin dé cung cdp trong moi truong hop
Loai cuon khang
Lap dat bén ngoai/bén trong
S6 thit tu clia tiéu chuédn nay
Tén cua nha ché tao
S6 day cua cac nha ché tao
Nam san xudt
S6 pha
Tan s6 dinh muc
bién ap cao nhat cho thiét bi
Dong lién tuc dinh mic
Dong ngan han va thdi gian dinh mic
Miic cach dién
Tré khang (tri s6 do dugc)
Kiéu lam lanh
Khai lugng toan bo
Khai lugng dau cach dién
16.2  Nhiing thong tin bo xung phdi cung cdp trong mot s truong hop

IEC289 916B52.DOC 17 /46

https://quanpham.vn/download/tieu-chuan-iec/




289 © IEC 1988 — 18 —

Cép nhiét ctia cach dién (chi cho cuon khang kho)

Tang nhiét do (n€u khac tri s6 binh thuong)

Nhiing diéu kién cach dién cho nhitng dau noi dat cia mot cudn day ¢ céach
dién khong dong nhat.

Kha nang chiu dung cta dién ap dinh mic v6i xung sét doc theo cudn day khi
c6 nhitng chong sét dad song song vGi cudn day (truong hop nhitng cudn
khang han ché& dong)

Khéi lugng van chuyén (d6i v6i nhitng cuon khang c6 khéi lugng téng cong
16n hon 5t)

Khai lugng rit khoi vo (d6i véi nhitng cudn khang ¢6 khoi lugng 16n hon 5t)
Ban chat cua chat 1ong cach dién, néu khong phai dau khoang

Nhiing chi tiét lién quan dén chd dau, néu cé

17. Nhitng thi nghiém

17.1 Nhitng yéu cdu téong qudt doi véi nhiing thi nghiém thong 1é, nhitng thi nghiém
mau va nhitng thi nghiém ddc biét
Xem tiéu muc 8.1 clia 4n phadm 76-1 IEC
17.2 Thi nghiém thong lé
a) Do dién trdé cuon day (xem 4n pham 76=k, tiéu muc 8.2)
b) Do trd khang vé6i dong lién tuc, néu@dugc (tiéu muc 17.5)
¢) Do céc tén that néu duogc (tiéu muc 17:6)
d) Do bang dién ap dit vao (tiéu mue,17.7)
e) Thi nghiém dién 4p cdm tng (t{iémmuc 17.8)
17.3  Thi nghiém mdu
a) Thi nghiém tang nhiét @6 &nhiét do lién tuc dinh mic (ti€u muc 17.9)
b) Thi nghiém xungiséty(tiéu muc 17.10)
17.4 Thi nghiém daebiét
a) Thi nghiém dOfig ngdn han va do trd khiang & dong ngin han (tiéu muc
17.11)
b) Do.mitic do 6n (tiéu muc 17.12)
17.5 Do tré.khdng voi dong lién tuc

Trd khang phai do & tan s6 dinh mic. V6i nhiing cudn khang ba pha va cac bo
ba pha ctia cdc cudn khang mot pha cac trd khang phai dugc do v6i mot pha duge
dong dién ; trd khang la trung binh cua ba tré khang mot pha.

Khi nhitng hé s6 lién hé¢ tir ctia mot cudn khang ba pha cao hon 5%, trd khang
mot cudn nhu vay phai duoc do bang cdh déng mot dién ap ba pha d6i xing vao
nhiing cudn day dau hinh sao.

Trd khdng nhu vay phai bang

dién 4ap dat vao gitta cidc pha
dong trung binh do duoc x V3
Ghi chii.- Poi véi nhitng cuon ddy khong vé boc tix, thi nghiém nay ciing sé kiém tra tré khdng
dinh mic
17.6 Do cdc ton thdt

Viéc do nay sé€ chi dugc 4p dung véi nhitng cudn khang c6 quy dinh st dung

lién tuc. Viéc do nay phai dugc thuc hién & tan s6 dinh mic
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Phuong phap xéc dinh nhitng tén that phai 12 muc tiéu nhitng thoa thuan giita
nguoi mua va nha ché tao. Mot tai liéu day da lién quan dén do chinh xac va do
tin cay cua phuong phdp dé nghi phai duoc cung cép.

Vi hé s6 cong xudt cua mot cudn khang gidi han dong thuong rat bé, viéc do
nhiing ton that bing phuong phap watt mét quy udc c6 thé cé nhiing sai so 16n

V6i nhitng cudn khang, c6 thé c6 loi khi sit dung phuong phap ciu

17.6.1  Véi nhitng cudn khang khong mach tir khong c6 vo boc tir, viec do cé thé thuc
hién trén bat ky dong nao va dan t6i dong lau dai dinh mdc. V6i diéu chinh nhiét
do, xem tiéu muc 8.4 clia 4n pham 76-1 IEC
Ghi chd.— Su ¢6 mit chia nhitng bo phan kim loai ké gan cuon khang c6 thé 12 nguén goc nhing
sai s6 do quan trong

17.6.2 D6i véi nhitng cudn khang c6 vo boc tir, nhitng tén that trong c4c phan khic nhau
cua cudn khang (ton that I’R, t6n thét sét, ton that phu) khong thé do riéng 1&
duoc; nhu vay, dé tranh nhitng diéu chinh nhiét do t6i nhiét do tham khdo, tot
hon Ia thuc hién nhitng viéc do khi nhiét do trung binh cac cudn day xdp xi nhiét
do tham khdo. Néu viéc nay khong thé lam dugc, nhitng tén that phu nhu nhiing
ton that sat s& dugc coi nhu doc lap véi nhiét de.

Trong truong hop c6é nhiéu thiét bi can_ th&t nghiém, cdi dugc chon lam thi
nghiém mau cho viéc do céc tén that & nhiet'doké gan nhiét do tham khdo ciing
12 muc tiéu cha viéc do cdc ton that & nhiét do moi truong. Nhitng thiét bi khac
ciing dugc do & nhiét do moi trudng@vanhitg t6n thit duoc diéu chinh bing cich
dua ching vé nhiét do tham khae<banghé s6 nhiét do xéc 1ap cho céi duoc chon
dé thi nghiém mau.

17.7 Thi nghiém chiu dung “dién dap ddt vao (thi nghiém thong l¢)
Thi nghiém phai dugc thuc hién, néi chung, theo diéu 10 clia an phdm 76-3
IEC.

bién ap thi nghiém phai duoc dat vao:
— gilra méi cudn day va dat;
— giid céc cudn day khac nhau.

17.8 Thi nghiem chiu dung dién dp cam iing (thi nghiém thong 1é)
Thi nghiém phai dugc thuc hién, néi chung theo tiéu muc 11.1 clia an pham 76-
3 IEC. Dién dp thi nghiém phai bing hai l1an dién dp tao ra dong c6 thoi gian
ngan dinh mic.

Néu thi nghiém nay dan t6i nhiing ting luc nhiét khong can xing trén nhiing
thiét bi thir , hay néu cong xuat va dién ap can thiét vugt qua nhitng cai c6 san tai
bé thir, n6 phai dugc thay thé bang mot thi nghiém xung sét theo thoa thuan gitta
nha ché tao va nguoi mua

17.9 Thi nghiém tdang nhiét do o dong dinh miic lién tuc
Thi nghiém phai dugc thuc hién, néi chung, theo &n phim 76-2 IEC

17.9.1  Nhiing cuon khdng loai kho
Thi nghiém phai duoc thuc hién & tri s6 dong thi nghiém cang gan tri s6 cua
dong lién tuc dinh mic Iy cang t6t va khong thap hon 90% cua tri s6 d6. Thi
nghiém s€ tiép tuc tGi khi do tang chia bat ky phan nao cua cudn day thap hon 2K
trong lh
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Su tang nhiét d0 AOx clia cuon day trén nhiét do khong khi lam lanh, & dong
mot chiéu dinh mic, dugc tinh boi cong thic:

| q
Aq N — AQt|:I_N:|
t

trong do:

In = dong lién tuc dinh mtc

I: = dong thi nghiém

AB: = su tang nhiét do tuong ting & dong thi nghiém

Nhiing tri s6 clia q phai dugc 14y bang:
1,6 cho nhitng cudn lam lanh AN( lam lanh tu nhién)
1,8 cho nhitng cudn lam lanh AF( lam lanh cudng biic)
Nhiét do 0, chia cudn day phdi dugc tinh tir dién trd do duoc theo tiéu muc 3.3
clia &n pham 76-2 IEC

17.9.2  Nhitng cudn khdng ngdam trong dau
Viéc xac dinh su tang nhiét do dau & phan trén va su tang nhiét do cuon day
phai duoc thuc hién & tiéu muc 3.7 ctia 4n pham 76-2,ctia IEC

17.10  Thi nghiém xung sét
V6i nhitng thong tin téng qudt, xem muc 12+fia 4n pham 76-3 IEC va muc 19
cuia an pham 726 IEC, ciing xem &n pham,722 IEC

Ghi chi.l  Thoi gian diing & nita i, 56 C6.thé khong dat t6i. Khodng thoi gian nay ngdn
hon thuong duoc chdp nhdn

17.10.1 Thi nghiém xung sét cua nhdig cuon khdang gioi han dong
Dién 4p thi nghiém duge datlién ti€p vao mdi diu clia nhitng cuon khang gidi
han dong dé thi nghiém,'dau kia n6i dat. Nhiing ddu clia cdc cudn day khéc ciing
phai néi dat.
Néu nhitng diéu Kién cich dién gidm doc nhiing cuon day duoc quy dinh, thé
thic nhitng«hi nghiém xung sét phai la muc tiéu gitta ngudi mua va nha ché tao

17.10.2 Thi nghiénmwxung sét cria nhiing cudén khdng noi ddt trung tinh
V6i nhiing cuon khang ndi dat trung tinh, dién ap thi nghiém dat vao dau ndi
trung*tinhi*€lla may bién ap, dau kia n6i dat. Mot thoi gian dai hon clia dau séng
dugc chap nhan t6i 13us

17.11  Thi nghiém & dong ngdn han va do trd khdng & dong ngdn han
Phan 16n céc thong tin chung clia 4n phdm 76-5 IEC duogc 4p dung
Thi nghiém dong ngén han ding dé chiing t6 kha ning chiu dung co ctia cudon
khdng tai dong ngan han dinh mic va trong truong hop mot cudn khang véi vo
boc tir, cho phép do tré khang dinh miic.

Trir phi ¢6 quy dinh ngugc lai, diém thit nhét ctia dong ngian han phai c6 mot
tri s6 dinh 1,8 x J2 lan tri s6 hiéu dung (trong mot vai truong hop lam viéc,
ngudi ta c6 thé c6 nhing hé s6 thap hon 1,8 x +/2)

Kha ning cta cudn khing chiu thi nghiém nay phai duoc xac dinh theo tiéu
muc 2.2 clia 4n phdm 76-5 IEC

Trd khang cho dong ngin han phai dugc xdc dinh tir nhitng ghi chép nhiing tri
sO 6 ch€ do xac lap cta ap va dong cua thi nghiém
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17.11.1

17.11.2

17.12

Tri s6 cua n6 phai bang trd khdang dinh mic trong nhitng gidi han dung sai
thich hop.

Trd khdng ctia cuon khdng ba pha cho nhitng dong ngan han phai dugc do theo
tiéu muc17.5. Trong nhitng thi nghiém, nhitng dién 4p cam ting trong nhitng pha
khong thi nghiém phai duoc ghi chép dé xac dinh cdc hé s6 dau va nhing trd
khang tuong ho giita cic pha

Thé thiic thi nghiém
Dai v6i nhitng cuon khang mot pha, thi nghiém s& gém hai lan dat dong ngén
han trong khoang thai gian 0,5 + 0,05s.

Nhitng cudn khang ba pha hay bd ba pha ctia nhitng cudén khang tach riéng phai
chiu mot thi nghiém mot pha cho moi pha hoan toan khong déi xdng va mot thi
nghiém ba pha v6i mot dong x4p xi bang ba pha

Ghi chii- Néu thoi gian 0,55 khong thé c¢é duoc trong thi nghiém bdi thiéu cong xudt clia
cdc phuong tién thi nghiém, nhitng thoi gian ngdn hon cé thé la muc tiéu clia
mot thod thudn giita nguoi mua va nha ché’tao

Phdm chdt nhiét tai dong ngdn han

Khé nang chiu nhiét cia dong ngin han\phai duoc chiing minh biang mot phép
tinh theo tiéu muc 2.1.5 cta &n pharfi76-5 IEC

Do miic do on d dong lién tucdinhaniic

Thi nghiém nay phai détec thuc hién, néi chung, theo 4n pham 551 IEC. Déi véi
nhiing viéc do trén, cdcCudn khang loai kho, ngudi ta phai bao dam nhiing
khoang cach an toan d& cho nhitng cuon day dé thi nghiém. Vanh xdc dinh & tiéu
muc 3.4 ctia an pham 551 IEC phai cach bé mit cdc cudn day 2m. Vanh duoc mo
t4 phai & trén motmat phang & nira chiéu cao clia cic cuon day

18. Cae dung sai

Cac dung sai cua trd khang xac 1ap bdi thi nghiém va / hay tinh toan cho dong
ngan mach dinh muc:

2% 9% cla try khang dinh mic.
Nhitng dung sai trén tré khang ctia nhitng cuon khang ba pha:
Dong do duogc trong cdc cudn clia moi pha trong nhiing di€u kién xdc dinh &
tiéu muc 17.5 khong duoc chéch qud 5% cla tri s6 trung binh, nhung luon luon
trong mién ghi & trén hay:

+20
+ 4, %
Nhitng dung sai trén tré khang dong lién tuc dinh mic, néu dugc chi:
+20
+ 4 %
Dung sai trén céc ton thét (chi trong trudng hop & d6 mot dong lién tuc dinh
muc dugc quy dinh cho cudn khéng)

+ 15% cua tri s6 quy dinh
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TIET BON - NHONG CUON KHANG DAO DONG TAT DAN
19. Téng quat
19.1 Pham vi ap dung

Nhitng cuon khdng dao dong tit dan duoc st dung dic biét dé gi6i han nhitng
dong déng xuat hién khi ddu cdc bo tu dién vao mot ludi xoay chiéu. Chiing duoc
dau noi ti€p véi cac tu dién.

Trong nhitng diéu kién lam viéc binh thudng, dong dinh miic cua cic tu dién
chay trong cac cuon khiang dao dong tat dan. Dong t6i da cho phép (qua tai) trong
cudn khang dao dong tat dan bang tri s6 tuong Gng ciia bo tu ghi trong nhitng tiéu
chuén lién quan dén céc tu dién cong xudt (shunt)

Ghi chu- cho nhitng dp dung ddc biét ciia cdc tu dién tinh hay nhiing hé thong HVDC truyén
tdi ndang luong bdng dong mot chiéu dién dp cao, nhiing dong qud tdi quy dinh
trong nhitng tiéu chudn lién quan dén cdc tu dién cong xudt khéng phdi lic nao
ciing dp dung duoc.

19.2  Thiét ké

Nhitng cudn khiang dao dong tat dan néi chiing 12 mot pha hay ba pha, loai kho
lam lanh tu nhién, khong 16i tlr, dugc durkién dé lap dat bén trong hay bén ngoai.

20. Nhirng dinh nghia

20.1 Dong lién tuc dinh muc\ly
Tri s6 hiéu dung cia\dong chay trong cudn khang dao dong tat dan

20.2 Dong doéng dink mwic Ty
Tri s6 dinficiid dong dong t6i da quy dinh cho cuon khing dao dong tit dan

20.3  Tw cdm dinhmiic Ly
Tri,s6 cam khdng & tan s6 cta lu6i quy dinh cho cudn khang dao dong tat dan

204  Hés6 0

Ty s6 giita dién khang véi dién trd clia cudn khang dao dong tit dan & tn s6 va
& nhiét do quy dinh

21. Nhiing tri s6 dinh mic
21.1 Dong lién tuc dinh miic
Dong lién tuc dinh mic cia mot cudn khang dao dong tat dan phai dugc chon it

nhat bang dong t6i da cho phép ciia bd hay mot phan cta bo tu dién két hop

Ghi chi.— Dong t6i da cho phép theo &n pham 70 IEC, la dong c6 tri s6 hiéu dung béng 1,3
lan tri s6 c6 dugc & dién dp hinh sin dinh midc dén cdc dau néi cha tu dién
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21.2 Dong dong dinh miic
Dong déng dinh mitc phai dugc chon sao cho bao gém tét ca nhiing trudng hop
da biét vé chuyén mach clia bo tu dién hay nhiing phan tir clia bo. T4n s6 cong
hudng khi dong tuong ting phai duoc quy dinh trong dau thau. Nha ché tao theo
yéu cdu , phai cung cap diy du cac thong tin lién quan dén hé s6 Q mong mudn
cta cudn khang dao dong tit dan tai tAn s6 nay. Cudn khdng dao dong tat dan
phai c6 thé chong véi cdc hiéu tng dong luc do dong déng dinh muc.
Nhiing ghi chii.- 1.00 Hiéu iing nhiét ciia dong déng thuong la khong ddang ké
2.0 Néu cuén khdang dao dong tdt dan duoc yéu cdu dé cé thé chiu mot
qud cuong do lom hon dong déng dinh miic, do, vi du, tir nhiing su c6
cua tu dién, bién do va thoi gian ciia mot qud cuong do nhu vy phdi
duoc quy dinh

22. Mixc cach dién
Trut phi ¢6 quy dinh nguoc lai, mic cach dién phai tuong Gng véi dién ap cao
nhat U, cho thiét bi cua hé thong trong d6 cudon®khang dao dong tat dan phai
duoc dat. Néu mot dau ctia cuon day duge du ki€n«triic tiép ndi v6i dat mot cach
dién khong dong nhat c6 thé dugc 4p dung sau'khired thod thuan giita nha ché tao
va nguoi mua

23. Su tang nhiét do
V6i nhitng cuon khing dao dong tatdan, an dinh nhiing giGi han tang nhiét do
quy dinh trong muc 2 ctia &n phiam 76=2 TEC

24. Tam bién ghi thong so
Madi cuon khang phai c6'mot tdim bién ghi thong s6 bang vat liéu chiu thoi tiét
x4u, c6 dinh vao motwoinhin thdy duge va mang nhiing chi dan thich hgp, danh
s0 dudi day. Viec\ghi=ttén tdm phai khong xod dugc (vi du khac hoa hoc, khac
hay rap)

24.1 Nhitng thong tin® dé cung cdp trong tdt cd cdc truong hop

Loai cuon khang

Lap dat-béri ngoai/bén trong

So thit tu clia tiéu chuén hién tai
S6 day cta nha ché tao

Nam san xuat

Tan s6 dinh muc

Dong lién tuc dinh muc

Dong déng dinh mic

Miic céch dién

Cam tng dinh muc

Heé s6 Q cho tin s6 quy dinh
Cép nhiét ctia cach dién (chi cho cuon khang loai kho)
Su tang nhiét do

Khoéi luong téng cong

25. Nhitng thi nghiém

Nhiing diéu kién chung cho nhiing thi nghiém thong 1é, nhitng thi nghiém mau va
nhitng thi nghiém dic biét, xem tiéu muc 8.1 clia 4n phadm 76-1 IEC
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25.1 Nhiing thi nghiém thong lé
25.1.1 Do stic bén chia cudon day, xem tiéu muc 8.2 clia an pham 76-1 IEC

25.1.2 Do cam khang
Viéc do c6 thé thuc hién tai tat ca céc gia tri ctia dong thich hgp hay bdi mot
phuong phap cau.
Tri s6 cua cam khang dinh muc c¢6 quan hé tGi tan s6 ctia hé thong

25.1.3 Thi nghiém chiu dién 4p dat vao

25.1.4 Thi nghiém chiu dién 4p cam tng
Thi nghiém nay phai dugc thuc hién, néi chung, theo tiéu muc 17.8, loai trir diém
sau:
Dién dp thi nghiém phai bang hai 1an dién 4p xuat hién v6i dong dong dinh miic

25.2  Nhiing thi nghiém mdu

25.2.1 Thi nghiém tang nhiét do, xem tiéu muc 17.9
25.2.2 Thi nghiém xung sét, xem tiéu muc 17.10
25.3 Nhiing thi nghiém ddc biét

25.3.1 Thi nghiém dong déng
Thi nghiém phai duoc thuc hién 6ifan s6 clia hé thong theo tiéu muc 17.11 trong
chimg muc tiéu muc nay céithé ap dung duoc

2532 DPohés6Q
Viéc do phai duoc thueghién bang mot phuong phap ciu cho tin s6 déng quy
dinh. Xem tiéu mue.316 frong chitng muc tiéu muc nay c6 thé 4p dung duoc

26. Nhirng dung sai
2% cla cam tng quy dinh

TIET NAM - NHONG CUON KHANG DIEU CHINH (LOC)

27. Tong quat

27.1 Pham vi ap dung
Nhitng cudn khang diéu chinh, trong nhitng hé thdng xoay chiéu, duoc noi véi
céc tu dién dé tao thanh nhitng mach loc v6i séng hai trong dai tAn s6 am thanh
dé giam, chin hay loc nhitng séng hai hay nhiing tin so lién tuc. Nhitng cuon
khéng diéu chinh dugc ddu hodc theo mot so do song song véi hé thong (dién dp
ctia hé thong nhu vay dugc dat vao gitta hai dau cta chiing), hoac theo mot so do
ndi ti€p (v6i dong tai chay trong nhitng cudn day cta ching)

27.2  Thiét ké
Nhitng cudén khang diéu chinh 1a mot pha hay ba pha, loai ngam trong dau hay
loai kho. Nhitng cudn khéng c6 thé thiét k& v6i mot thiét bi hiéu chinh clia gid tri
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cam tng & bén trong mot mién giGi han, hay biang di chuyén mach tir va / hay
nhitng cudn khang viéc nay phai 1a muc tiéu ciia mot thoa thuan va phai ghi trong
dau thdu hay moi thau nhitng cudn khang diéu chinh cho nhitng tin hiéu & tan s6
am thanh c6 thé duoc trang bi mot cudn day thit hai ddu véi ngudn tan s6 am
thanh hay véi cac thanh phan khac.

Khi nhitng cuén khang dugc dau theo mot so dé song song, ching phai chiu
nhing ting luc déng quéd do khi c6 nhitng thao tdc chuyén mach

Khi ching dau theo so do ndi ti€p, ching phai chiu nhitng qua dong do nhiing
su ¢O cta hé thong, nhitng qua dong ma ching phai chiu dung trong nhiing diéu
kién x4c dinh

Ghi chi. 1.0 Trong truong hop ldp ddt mach loc ba pha, cdn phdi chii ¥ dén néi tir gifta cdc
pha khdc nhau cia cuén khdng.

2.0 D6t véi nhitng cuén khdng diéu chinh dao déng tdt ddan khong vé boc ti,
nguoi ta sé tinh dén dnh hudng cé thé xdy ra cia cdu triic kim loai ldp dét

28. Nhitng dinh nghia

28.1 Dong dinh mitc d tan so cong nghiép difth.miic Iy
Tri s6 hiéu dung cua dong khi déng chdy lién tuc trong cudn khang & tan s6
cong nghiép

28.2  Dién dp dinh mitc & tan so congwghiép Uy
Tri s6 hiéu dung & tan sé céng nghiép, dat lién tuc & dau noi ctia cudn khang

28.3  Dong dinh miic ¢ tan's¢ diéu chinh dinh miic 1,

Tri s6 hiéu dung'ctiaddng chay lién tuc trong cudn & tan s6 di€u chinh

Ghi chi.l[1 ¢ Trong ot sé dp dung (tin hiéu & tan sé am thanh), dong & tan sé" hiéu chinh la gian
doan/viéc nay sé duoc xem xét cho nhiing ton thdt va ting nhiét do

28.4  Dién dp dinh miic J tan s6 diéu chinh U,
Tri s0 hiéu dung ctia dién dp & tan s di€u chinh, dat vao lau dai & cdc dau noi
cua cudn khang

28.5  Tdn s6 diéu chinh dinh miic f»
Tan s6 cong hudng cta mach loc trong d6 cudn khang 1a mot thanh phan

28.6 Cam khdng dinh miic La
Tri s6 ctia cam khéang & tdn s6 di€u chinh dinh mic

28.7  Hé 56 Q dinh miic Qa
Ty s6 giita dién khdang va dién trd & tan sd di€u chinh va & nhiét do tham khao
28.8  Dong ngdan han dinh miic Ixy

Tri s6 hiéu dung clia dong ngén han va thoi gian cta né (néu c6 thé 4p dung
duoc) quy dinh cho cudn khéang diéu chinh
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29. Cac dai luong dinh miic

290.1 Cdc dai luong dién ap hay dong dién dinh muc
Tuy theo cuon khing diéu chinh ding dé dau vao mot so do noi tiép hay song
song, n6 cb cac tri s6 dinh mic cua dong va dién ap cho nhiing tan s6 ctia hé
thong va diéu chinh tuy truong hop.
Nhing tri s6 dinh mic phai dugc chon it nhit bang cac tri s6 mong mudn trong
nhitng diéu kién lam viéc binh thudng cta nhitng mach loc cta hé théng

29.2  Dong ngdn han dinh miic

Véi mot cudn khang diéu chinh song song, tri s6 nay cé quan hé vé6i cdc hién
tuong dong va xéc dinh theo tiéu muc 21.2

Cho mot cuon khang diéu chinh dau néi ti€p, tri s6 nay c¢6 quan hé véi céac su
c6 qua dong (cdc tiéu muc 11.2 va 12.2)

Bién do va thoi gian dong ngan han han dinh mitc phai duoc quy dinh trong
dau thau va moi thau lién quan t6i cdc cuon khang di€u chinh cho nhiing dp dung
dac biét. Véi nhitng cuon khang tiéu chudn hod dén dién ap thdp nhat va khong
c6 nhitng quy dinh khéc, qua cuong do duoc gia thiét 1a gidi han dén 2,5 1an dong
dinh mdc lau dai & tan s6 cua hé thong véi thoi gian khong vuot qua 2s

29.3  Hé 56 Q dinh miic
Trir phi ¢6 quy dinh ngugc lai, d6 1a mot tri s0 t6i thiéu bao dam

29.4  Pho ciia dong va dp
Phé clia dong va dp séng hai va,/hay khong séng hai trong nhitng tin s6 clia hé
thong tin hiéu phai duoc quy dinh trong ddu thau

29.5 Miuic cdch dién
Tru phi ¢6 quy dirth nguoc lai, mic cach dién phai tuong Gng véi dién ap cao
nhat U, cua thi€tdbiseuayhé thong trong d6 cudn khang duoc lap dat néu mot dau
clia cudn duoesdu Kién dé diu truc tiép vé6i dat, ngudi ta, c6 thé, sau thoa thuan,
ap dung mot cagh’dien khong dong nhat

Ghi chi#t.”)  \Khi mét cuon khdng duoc bé xung vao mot cuén khdng cé tin hiéu dm thanh, cudn
ddy nay nén dwoc thiét ké voi sw xem xét c6 thé chuyén thanh qud dién dp tir hé
thong dién

30. Tam bién ghi thong s6

Madi cuon khang phai c6 mot tim bién ghi thong s6 bang vat liéu chiu thoi tiét
x4u, ¢d dinh vao mot noi nhin thdy duge va mang nhiing chi dan thich hop dudi
day. Nhitng viéc ghi trén tdm phai khong xod duoc (vi du khic hoa hoc, khic hay
dap)

30.1 Nhitng thong tin dé cung cdp trong tdt cd cdc truong hop
Loai cuon khang
Lap dat bén ngoai / bén trong
So thit tu clia tiéu chudn hién tai
Tén ctia nha ché tao
S6 day cua cac nha ché tao
Nam san xuat
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Tan s6 dinh muc cua hé thong

Tan s6 diéu chinh dinh mic

bién ap dinh muc & tan s6 cong nghiép (tuy theo ap dung)
Dién dp dinh miic & tan s6 diéu chinh (tuy theo dp dung)
Dong dién dinh mic & tan s6 cong nghiép (tuy theo ap dung)
Dong dién dinh muc & thoi gian ngan va thoi gian ctia dong do
Miic cach dién

Tu cam dinh mic

Heé s6 Q

Khai lugng toan bo

Khai lugng dau cach dién

31. Nhitng thi nghiém

31.1 Nhitng diéu kién chung cho cdc thi nghiém thong 1é, nhitng thi nghiém mdu
va nhitng thi  nghiém ddc biét
Xem tiéu muc 8.1 ctia 4&n phdm 76-1 IEC

31.2 Nhiing thi nghiém thong lé
a) Do dién trd cuon day (xem 4n pham 76-1 IEChti€u muc 8.2)
b) Po cam tng (tiéu muc 31.4)
c) Thi nghiém béng dién 4p cam ng (iéu muc 31.5)
d) Thi nghiém béng dién 4p dat vao (an'phari 76-3 IEC, diéu 10)
e) Do hé s6 Q (tiéu muc 31.6)
f) Do céc ton that (tiéu muc 31.7)

31.3  Nhiing thi nghiém mdu
a) Thi nghiém tang mhiéf do (tiéu muc 31.8)
b) Thi nghiém xung.sét.(dn pham 76-3 IEC, muc 12)

31.4 Do cam iing

Do camiiing cua mot cudn khang diéu chinh phai duoc thuc hién & tn s6 di€u
chinhwasép xi bang dong hay bang dién dp dinh muc tuy trudng hop loai trir sau
day:

Cam (ng ctia mot cudn khdng khong mach tir duoc gia thiét 1a khong doi va
doc lap vé6i dong va c6 thé do dugc & dong (hay dién 4p) gidm nho.

Néu su tuyén tinh ctia cudn khiang cé mach tir 1én t6i mot dong tan s6 diéu
chinh dinh mic dugc ching minh & tan s6 cong nghiép nhu vay cam Gng cla tan
s6 diéu chinh ¢6 thé dugc do tai dong va dp da bi giam

31.5  Thinghiém chiu dung dién dp cam itng
Thi nghiém phéi duoc thuc hién, néi chung, theo tiéu muc 11.1 ctia &n phdm
76-3 IEC. Dién 4p thi nghiém phai bing hai 1an dién dp & ddu n6i cua cuc khi Ixy
qua nd, hay hai lan (Ux + Uy), cdi nao 16n hon dugc chon.
Néu nhiing yéu ciu cta dién dp va cong xuat, cho nhiing thi nghiém nay, vuot

qué nhitng kha nang cua bé thi nghiém, nd phai duoc thay thé€ biang mot thi
nghiém xung sét, theo thoa thuan gitta ngudi mua va nha ché tao
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31.6 Do hésoQ
Viéc do phai thuc hién & tin s6 diéu chinh. Hé s6 Q c6 dugc 6 hiéu chinh dén
nhiét do tham khao, phai khong dugc nho hon tri s6 bao dam.
Thé thitc cho viéc hiéu chinh nhiét do, néu né duogc dp dung, phai duoc quy
dinh va néi chung phit hgp véi tiéu muc 8.7

31.7 Do cdc ton thdt

Nhitng t6n that téng ctia mot cuon khang diéu chinh gém tdn that sat (néu cudn
c6 mot mach hay vo boc tir) va nhiing t6n thét trong céc cuon day do cac thanh
phan & c4c tin s6 cong nghiép, & cdc tan so séng hai c6 thé x4y ra va / hay khong
song hai x&p chong (nhiing tan so tin hiéu)

Nhitng t6n thit sat va nhitng ton that trong nhitng cudn day dugc x4c dinh bing
do & tan s6 cong nghiép. Nhiing ton that cho méi thanh phan & tin s6 cao hon quy
dinh duoc tinh hoidc do & cdc tin s6 twong (ing, va thém vao cdc tén thit & tan s6
ctia hé thong. Nhiing t6n that téng lién quan t6i nhiét do tham khao va khong
dugc vuot qua tri s6 bao dam

31.8 Xdc dinh sy tang nhiét do
Thi nghiém tang nhiét do phai duoc thuc hién Gtan s clia hé thong. Dong hay
dp thi nghiém phai duoc diéu chinh dé tweng ing v6i nhiing ton that téng xéc
dinh theo tiéu muc 31.7
Thé thitc thi nghiém phdi néi chung phihdp véi nhitng an phdm 76-2 hay 726
IEC (cho nhitng cudn loai kho)

32. Nhitng dung sai
Néu cuon khing diéu chini khong dugc trang bi nhitng phuong tién dé diéu
chinh cam tng, nguoi td phai quy dinh va bao dam mot dung sai vé cam tng dinh
muc

TIEPSAU - NHONG MAY BIEN AP NOI DAT
(NHONG CUON KHANG BA PHA NOI DAT)

33. Gidi thiéu

Nhifitg may bién ap n6i dit duoc st dung trong nhiing hé thong véi nhiing ndi
dat khac nhau. Viéc nay phan anh trong quy dinh ctia dong cua trung tinh trong
truong hop su co.

Khi diém trung tinh ctia mdy bién dp noi dat duoc noi véi dat, hodc truc ti€p,
hoac qua trung gian cia mét cudn khang giéi han dong, dong trung tinh dinh
miic (tiéu muc 35.3) 1a tuong doi cao, nhung mot khoang thoi gian ngin (chi mot
vai giay).

Khi trung tinh néi v6i cudn khang dap ho quang, dong trung tinh dinh miic
thuoc bién do giam, nhung khoang thoi gian dai hon (mot vai gio hay ngay ca
lién tuc)

34. Tong quat
34.1 Pham vi ap dung
Nhitng may bié€n ap noi dat 1a nhiing may bién ap ba pha (hay nhiing cudn
khang ba pha) dugc st dung dé c6 thé tao mot trung tinh nhan tao c6 thé mang tai
dé n6i dat mot hé thong tai mot diém ma & day néu khong né s& khong noi dat
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34.2

35.1

35.2

35.3

354
cip

35.5
pha)

35.6

— noi dat truc ti€p
— qua trung gian mot cudn khang clia diém trung tinh.mot dién tré hay mot cuon
dap ho quang

Thiét ké’

Nhitng mdy bién 4p noi dit n6i chung dau zic-zic hay sao / tam gidc. Cudn tam
gidc c6 thé thudc loai m& dé cho phép cai dat mot dién tré mot cudn khang dé
hiéu chinh mot tré khang dong cuc.

Nhitng mdy bién 4p noi dit c6 thé c6 mot cudn thit cip (dién ap thap) c6 mot
cong xuat dinh mic lién tuc dé cap dién tu diing cho tram

Ghi chi.l]l  Nhitng mdy bién dp noi ddt cé thé ciing duoc st dung trong viéc ddu mot phu tdi
mot pha giita ddy va trung tinh trong mot hé thong khong trung tinh

35. Nhirng dinh nghia

Cuén ddy chinh
Cuon day ctia mdy bién 4p n6i datieé.nhiing dau noi ctia day duoc du kién dé
ndi vGi cac pha cua hé thong ma figudi ta muon noi dat

Dién dp dinh miic
bién dp ¢ tan s6 dinh"ftcy, quy dinh dé dat vao hay phat trién khi khong tai
gitta cac dau noi day.cua.gac cudn day

Dong trung tinh dinh miic

Dong chay qua @au ndi cta trung tinh ctia cudon day chinh & tan s6 dinh muc, vi
né mdy biémdp ndi dat duoc thi€t k& va nd phai chiu ch€ do lién tuc hay trong
mot thot gian quy dinh
Dong lién tuc dinh miic (véi mdy bién dp noi ddt véi mot cudn ddy thir cdp)

Dong ¢ tan s6 dinh mdc tuong tng vGi cong xuat dinh mic cua cudn day thi

Trd khdng dong cuc dinh miic Zy (ciia mot mdy bién dp hay mot cudn khdng ba

Trd khang theo pha ¢ tan s6 dinh mic, bang ba l4n tri s6 duoc gitta cac dau noi
ctia day ddu chung, mot cudn day dau hinh sao, va mot dau ndi cta trung tinh

Cdc dinh nghia phu
V6i cac dinh nghia phu, xem 4n phdm 76-1 cta IEC

36. Cac dai luong dinh mirc

Trir phi nhitng di€u kién van hanh khong chiing minh su Iua chon mot tri s6 cao
hon, dién dp dinh mic phai bang dién 4p gitta cdc pha ctia hé thong
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36.2

36.3

36.4

38.1

38.2

Dong trung tinh dinh miic

Dong trung tinh dinh mic khong dugc thdp hon nhiing dong & ché do lién tuc
cao nhat trong nhiing diéu kién 1am viéc, vi du trong trudng hop mat can bang
gitta cac pha.

Trong trudong hop su ¢d lién tuc trong mot thoi gian ngéan, thoi gian khoang cach
gitta cdc 1an dat vao va s6 céac lan dat vao phai duoc quy dinh bdi ngudi mua.
Thoi gian quy dinh dong ngan han phai duogc lua chon thich hop.

Néu cin thiét ngudi mua c6 thé quy dinh, vi du mot dong lién tuc gay ra boi su
mat can bang gitta cac pha

Tro khdng thit tu khéng dinh miic

Tri s6 cla tré khiang dong cuc c6 thé hodc khong dugc ghi trong quy dinh, hoic
duoc quy dinh, vi du, khi mdy bién ap noi dit dugc st dung dé gi6i han dong su
c6 cham dat

Nhiing dai luong dinh miic phu
V6i nhitng dai lugng dinh miic phu, xem mu@ 4'eia 4n pham 76-1 cua IEC.
Viéc nay 4p dung khi mdy bién 4p noi déit.co'trang bi mot cuon thit cip dé cip
dién cho tuy dung ctia mot tram hay cho mahitng ap dung khac tuong tu.

Trong truong hop van hanh cuon day~chinh v6i mét cuon day thit cip, nhiing
dinh nghia tuong tu véi nhitng dinfisaghia ctia mdy bién ap, cling nhu dinh nghia
ctia cong xudt dinh mic, ap dung dirgc

37. Kha nang chiu dungdong trung tinh dinh miic

Nhitng may bién 4p néi dat phai dugc thiét k€ dé chiu dung nhitng hiéu tng
nhiét va dong lucde.dong trung tinh dinh mitc ma khong gay ra hu hong gi.

38. Tang.nhiét do

Tangwhiétdo o dong lién tuc dinh miic
Pit nhitng gi6i han tang nhiét do cho trong muc 2 cta 4n phdm 76-2 IEC va
trong muc 10 ctia &n phdm 726 IEC

Nhiét do sau khimang tdi thoi gian ngdn

Nhiét do cac cudn day sau mot tai thoi gian ngan t6i 10s v6i dong ngan han
khong dugc vuot qua tri s6 mo ta trong tiéu muc 2.1.4 cha 4n pham 76-5 IEC,
lién quan dén nhitng cudn day clia may bién dp dat trong nhitng diéu kién ngan
mach.

Trong trudng hop van hanh véi mot cuon khang dap hd quang, nhitng quy tic
ctia muc 47 phai dugc ap dung

39. Miic cach dién

Miic cach dién cho nhitng dau n6i cta cudon day chinh cia mot may bién ap noi
dat phai duoc chon theo an pham 76-3 IEC.
D6i v6i ddu néi trung tinh ngudi ta c6 thé cé miic cach dién gidm (cich dién
khong dong nhat)
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40. TAm bién ghi thong s¢

40.1

40.2

41.1

Madi cuon khang phai c6 mot tdim bién ghi thong s6 bang vat liéu chiu thoi tiét

x4u, c6 dinh vao mot noi nhin thdy dugc va mang nhiing chi dan thich hgp, danh
s0 dudi day. Viéc ghi trén tdm phai khong xod duoc (vi du khiac hod hoc, khac
hay dap)

Nhitng thong tin dé cdp trong tdt cd cdc truong hop

Loai may bién 4p hay cuon khang

Lap dat bén ngoai / hay bén trong

So thit tu clia tiéu chuén hién tai

Tén cua nha ché tao

S6 day cta nha ché tao

Nam san xudt

Tan s6 dinh muc

bién ap dinh mic

Dong trung tinh dinh mitc va thoi gian cua né
Miic cach dién

T6 dau day hay ky hiéu cta t6 d4u day
Trd khiang dong cuc (tri s6 do dugc)
Kiéu lam lanh

Khoi luong toan bo

Khoi lugng dau cach dién

Nhitng thong tin phu dé cdp trengimot so truong hop

Trong truong hop nhitng“mdy bicn dp noi dat vé6i cac cudn day thi cép, nhitng

huéng dan phu phai dudc cap,'nhu cho may bién dp cong xuéit

N

41. Nhirng thi nghiem

hiing diéu kién chung cho cdc thi nghiém thong 1é, thi nghiém mdu va thi

nghiém ddc biét.

41.2

41.3

N
a)

Xem tiéu muc 8.1 ctia 4n phdm 76-1 IEC

hitng thi nghiém thong lé
Do dién trd cac cudn day (4n pham 76-1 IEC, tiéu muc 8.2)

b) Do trd khang dong cuc (tiéu muc 41.5)

c)

Do nhiing ton that va dong khong tai (4n phdm 76-1 IEC, tiéu muc 8.5)

d) Nhing thi nghiém dién moi (4n phdm 76-3 IEC) Véi cdc may bién dp noi dat

e)
f)

N

vG6i cuon day thi cip

Do ty s6 bién va kiém tra t6 dau day (dn pham 76-1 IEC tiéu muc 8.3)

Po dién 4p ngan mach, tr& khdng ngin mach va ton that khi mang tai (4n
pham 76-1 IEC, tiéu muc 8.4)

hitng thi nghiém mdu

g) nhitng thi nghiém dién moi (an phdm 76-3 IEC)
h) Nhitng thi nghiém tiang nhiét do (4n phdm 41.6)
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41.4 Nhiing thi nghiém ddc biét
i) Thi nghiém dong dién thoi gian ngin (tiéu muc 41.7)
j) Do mic do 6n (4n pham 551 IEC)

41.5 Do tro khdng thit tu khong
Tr& khang thtt tu khong phai dugc do truée dong trung tinh dinhmiic va thé
hién bang om theo pha. Ngudi ta phai bdo dam rang dong va thoi gian dat la
tuong hop véi kich thuée cdc cudn day hay céc bo phan kim loai. Néu diéu kién
nay khong cho phép lam viéc do dong trung tinh dinh muc, toan bo dong giita
25% va 100% cta dong dinh miic nay c6 thé dugc st dung.
V6i phuong phép do, xem tiéu muc 8.7 clia 4n pham 76-1 IEC

41.6 Tdng nhiét do cho dong trung tinh dinh miic

Trong truong hgp nhitng mdy bién dp ndi dat trong mot thoi gian van hanh
khong vuot qud 10s, kha nang chiu nhiét dugc ching minh bang phép tinh phu
hop véi tiéu muc 2.1.5 ctia an pham 76-5 IEC.

Trong nhitng trudng hop khdc, viéc do phai Gueic [am theo diéu 3 clia 4n pham
76-2 1EC. Khi bat ddu thi nghiém, tri s6 ban d4u cta nhiét do dau & phan trén
phai 1a nhiét do cia mot ché do lién tuc khong tai hay mot ché€ do lién tuc véi
cong xuat dinh mic ctia cuon day thi captrong chiing muc ma viéc dé ap dung.

Nhiét do cdc cudn day sau thi nghiém duoc xdc dinh bang phuong phép dién trd

41.7 Chitng minh khd ndng chiu dung.deng ngdan han

Tiéu muc nay 4p dung.cho¢hhimg mdy bién dp noi dat v6i mot dong trung tinh
thoi gian ngéan 10s haydit hon.

Khé nang chiu dung,cde hiéu ting dong luc ctia dong ngan han dugc ching to
bdi cac thi nghiémay=béi tham khao nhiing thi nghiém trén nhitng thiét bi tuong
tu nhitng thi nghiémphai dugc thuc hién trén mot may bién ap noi dat san sang
dé van hanh,

Thi nghiém hay c6 thé thuc hién bang hai céch sau day:

- My, bién 4p noi dit duoc ndi véi mot ngudn cip dién ba pha doi xing, va
mot ngian mach dugc tao ra gita mot dau noi cua day va dau noi cua trung tinh
- My bién 4p noi dat duge noi véi mot nguodn cap dién mot pha giita ba dau
no6i day chum lai va dau noi trung tinh.

S6 cac thi nghiém phai 1a hai, thoi gian méi thi nghiém 14 0,5 + 0,05s.

Khoang cach thoi gian giita cdc thi nghiém lién tiép phai di dé tranh mot su ting
nhiét do qua mic.

Hon nita nhitng viéc do phai dugc thuc hién phi hop véi tiéu muc 2.2 clia an
pham 76-5 IEC.

42. Dung sai
Dung sai trén trd khang thit tu khong dugce do dudi dong trung tinh dinh miic
*200% cua tri s6 quy dinh.
V6i céc dai lugng khdc sau khi ching 13 d6i tuong phai bao dam, vi du t6n that
ty s bién, tr& khdng ngan mach v.v., tham khdo 4n phdm 76-1 IEC trong chimng
muc ma 4n phdm nay dp dung duoc
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43.1

44.1

44.2

44.3

44.4

44.5

TIET BAY - NHONG CUON KHANG DAP HO QUANG

43. Tong quat

Pham vi ap dung

Nhitng cuon khiang dap hé quang la nhitng cuon khiang mot pha dung dé bu
dong dién dung xuét hién trong truong hgp dong su c6 giita day va dat trong mot
hé thong trung tinh cach ly.

Trong mot hé thong ba pha ching duge néi gilra trung tinh mdt may bién ap
cong xudt hay mot may bié€n ap noi dat va dat.

Nhitng cudn khing dap hé quang c6 thé c6 mot do cam dng khac nhau, hoic
boi ting néc, hodc bdi bién thién lién tuc, trong mot mién quy dinh, dé c6 thé
hiéu chinh n6 véi dién dung ctia hé thong.

Nhitng cudn khang dap hé quang c6 thé cé mot cuon day thi cap dé dau mot
dién tré mang tai va / hay mot cuon day phu dung dé do

44. Cac dinh nghia

Dién dp dinh miic
bién dp dinh mic 1a dién apidung dé dat vao, & tan s6 dinh miic, giita nhitng
dau no6i ctia cuon day chinh

Dong dién dinh miic

Dong chay trong,cuonrday chinh, khi nguoi ta dat vao mot dién ap dinh mic &
tan s6 dinh m@eyi 16 cudn day duoc thiét k& dé van hanh lau dai hay trong mot
thoi gian quy. dinh.

Néwreamwing bién thién trong mot mién nao d6, dong dinh mic lién quan tGi
cam tng t6i thiéu

Mién diéu chinh
Véi mot cudn khang dap ho quang ¢6 cam ting bién thién, d6 la ty s6 giira dong
dinh muc va dong bé nhit c6 dugc cho dién ap dinh miic

Cuon khang tu diing
Cuon day tu dung dé cap dién cho nhitng thiét bi do va diéu khién, thiét bi thiét
k& cho mot dién ap thap va mot dong dién nho, vi du 100V, 10A

Cuén day thit cdp
Cuon day ctia mot cudn dap hé quang, ding dé n6i mot dién trd, du kién cho
mot ché do thoi gian ngan, dé tang thanh phan dién tr cha dong su co & dat.

45. Cac dai luong dinh miic

45.1 Dién dp dinh miic
Dién 4p dinh miic it nhat phéi bang dién dp cao nhét c6 thé xuat hién giita trung
tinh clia may bién ap cong xuat hay ndi dét, hay may bién 4dp noi dat, va dat trong
su ¢6 cham dat
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No6i chung dién dp dinh miic quy dinh bang dién 4p gilta day va trung tinh cta
hé thong.

Cuon khang phai c¢6 dac tinh tir chu yéu tuyén tinh t6i dién ap dinh mic (xem
hinh 1a).

45.2 Dong dinh miic
Dong dinh mtc va thoi gian cta né phai duoc quy dinh khong thap hon cac tri
s0 cao nhit xuit hién trong nhitng su co6 day-dat.
Néu nhiéu su c6 lién ti€p c6 thé xuét hién trong mot thoi ky ngén, nhiing
khoang cach thoi gian gitta nhitng 1an dat va s6 lan dat phai duoc quy dinh bdi
nguoi mua. Thoi gian quy dinh cho dong dinh mitc phai dugc chon thich hop

46. Mién dié¢u chinh
Dong tuong tng véi dp va & tan s6 dinh miic c6 thé duoc diéu chinh béi mot
trong nhitng phuong phép sau:
a) Thém nhiing boi day clia cuon day tiing nic cé han biang mot cdi chuyén mach
khong dién hoac khong tai.
Lam giam cac khe hd clia 16 sat bang phuong tién.covhoc

Ghi chi. Trong truong hop diém a) mot mién_diéu chinh khong vuot qud 2,5:1 dwoc khuyén
nghi

47. Tang nhiét do cac cuon day,

Tang nhiét do cac cudnsday cia mot cudn khang dap h6 quang bang dong dinh
muc khong vuot qud nhimg tri s6 sau khi né duoc thi nghiém theo tiéu muc 50.7:
— 80K cho mot dong dinh mic lién tuc.

— 100K cho mt thei gian quy dinh 2h t6i da, cia dong dinh muc

Ghi chuf Nhiing tri so’tang nhiét do tinh dén khd ndng it xdy ra va thoi gian ngdn ciia nhitng
sy ¢ cham ddt cuia hé thong

Trong trudng hop clia mot tai ngan han, t6i 10 phiit, cia mot cudn day thi cap,
nhiét do ctia n6 khong dugc vuot qua nhitng tri s6 ghi trong tiéu muc 2.1.4 clia 4n
pham 76-5 1IEC, lién quan dén nhitng cudn day ciia cic may bién dp dat trong céc
diéu kién ngan mach

48. Mirc cach dién

Trir phi ¢6 quy dinh nguogc lai, mic cich dién ctia cuon khang dap h6 quang
phai bang cdch dién trung tinh mdy bién dp ddu vé6i hé thong. V6i ddu cta cudn
khang dap hé quang noi v6i dit mot mic cach dién thap hon ¢ thé duoc quy
dinh (cach dién khong dong nhat).

D6i v6i nhitng tri s6 cach dién, xem an phdm 76-3 IEC

49. Tam bién ghi thong s6
Mbi cuon khang phai ¢c6 mot tdm bién ghi thong s6 bang vat liéu chiu duoc
thoi tiét xau, cd dinh tai mot chdé nhin thdy dugc va mang nhiing chi dan thich
hop, dédnh s6 dudi day. Nhitng ghi trén tdm phai khong xod duge (vi du khac hoa
ho4 hoc, khic hay rap)
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49.1 Nhiing thong tin can cdp trong tdt cd cdc truong hop
Loai cuon khang
Lap dat bén ngoai / hay bén trong
So thit tu clia tiéu chudn hién tai
Tén ctia nha ché tao
S6 thit tu trong day ctia nha ché tao
Nam san xuat
Tan s6 dinh muc
bién ap dinh muc (dién ap khongtai nhitng cuén day phu va thit cap, néu ap
dung duoc)
Dong dién dinh muc (cua tat ca cac cudn day) véi thoi gian quy dinh
Miic cach dién
Loai lam lanh
Khoi luong toan bo
Khoi lugng dau cach dién

49.2  Nhiing thong tin phu dé cdp trong mot so truong hgp
Béing va biéu d6 chi mién diéu chinh cho nhitng cuon khang dap hé quang cé
do tu cam bién thién

50. Nhitng thi nghiém

50.1 Nhitng diéu kién chung cho nhitugythi nghiém thong 1é, thi nghiém mdu va thi
nghiém ddc biét.
Xem tiéu muc 8.1 ctia An‘phdm TEC 76-1

50.2 Nhiing thi nghiém théngile

a) Do dién trd nhifing.Cuon day (4n phdm 76-1 IEC, tiéu muc 8.2)

b) Do nhiing dongcho tit ca mién diéu chinh trong trudong hop mot cuodn c6 do
tu cam biénthién (tiéu muc 50.5)

c) Do ty sodién dp giita cudn day chinh va thit cép, néu c6 dip (4n pham 76-1
IEC,tiéu muc 8.8)

d) Thi nghiém dién moi (tiéu muc 50.8)

e) Nhitng«thi nghiém co hoc vé budc chuyén clia cidc chuyén mach hay su thay
déi clia khe h& ¢ 16i thép, néu cé dip (an pham 76-1 IEC, tiéu muc 8.3)

50.3  Nhiing thi nghiém mdu
f) Nhitng thi nghiém dién moi (tiéu muc 50.8)
g) Thi nghiém tang nhiét do (tiéu muc 50.7)

50.4 Nhiing thi nghiém ddc biét
h) Do céc tén that
i) Do dac tinh 4p - dong t6i 1,1 1an ap dinh mdc

50.5 Do dong
Viéc do phai thuc hién cho toan bo mién diéu chinh, trudc tién cho dién ap va
tan s6 dinh mic néu viéc nay khong thé 1am duoc, dién 4p thi nghiém ciing phai
nang cang cao cang tot

50.6 Do dp khong tdi
Nhitng viéc do ap khong tai cta cac cuon day phu va tha cap phai duge thuc
hién trén toan bo mién diéu chinh, cta dp dinh mic dat vao cuon day chinh
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50.7 Thi nghiém tdng nhiét do
Viéc do phai duoc thuc hién véi nhitng dau ndi mé cua nhitng cudon day phu va
thtt cdp theo muc 3 clia 4n pham 76-2 IEC.
Trudc thi nghiém, cuon day phai & nhiét do thuc t€ gan ké nhiét do moi truong
nhiét do cudn day vao ldc thi nghiém xong dugc xédc dinh biang phuong phép dién
tro

50.8 Nhiing thi nghiém dién moi
Nhitng dién 4p dinh mic chiu dung duoc kiém tra bang nhitng thi nghiém dién

moi sau:
Cdch dién dong nhat.

a) Thi nghiém bang dién 4p dat vao (4n pham 76-3 IEC, muc 10) (thi nghiém thong
1¢).

b) Thi nghiém bing dién 4p cdm dng (4n pham 76-3 IEC, tiéu muc 11.2) (thi
nghiém thong 1¢).

c) Thi nghiém xung sét (4n phdm 76-3 IEC, tiéu muc 12.3.2) (thi nghiém méu)

Cdch dién khong dong nhat.

a) Thi nghiém bing dién 4p dat vao diu noi cua trung tinh cta cuon day chinh (4n
pham 76-3 IEC, tiéu muc 10) (thi nghiém thong 18),

b) Thi nghiém bing dién d4p cdm tng (4n pham, 76-3 IEC, tiéu muc 11.3) (thi
nghiém thong 1¢).

c¢) Thi nghiém xung sét (4n phadm 76-3 JEC, tiéu’muc 12.3.2) (thi nghiém mAu)

Nhitng cudn c6 tu cam bién thién ph&id vi tri cho dong t6i thi€u trong nhiing
thi nghiém nay.

Néu thi nghiém bang diéndp ¢am tng khong thuc hién duoc, né phai dugc
thay th€ bang mot thi nghi@m/Xung sét sau thoa thuan giita ngudi mua va nha ché
tao, theo dat hanh. Trofig frudng hop nay, ngudi ta c6 thé chiu mot thoi gian dai
hon cua su dang 1én‘etiaddau song, t6i 13us. Trong trudng hop cua mot cudn day
v6i chuyén machg@nhitng thi nghiém phai duoc thuc hién trén cdc vi tri t6i da va
t6i thiéu.

51. Cac dung,sai

Bang.J/eho cac dung sai ap dung cho mot s6 dai luong dinh muc cling nhu cac
dai luong khac khi ching 1a muc tiéu ctia nhitng su bao dam tham khao trong tiéu
chuin nay. Nhiing dung sai cho nhitng dai lugng khéic khong ghi phai duoc quy
dinh trong dau thau va trong dat hanh

BANG
Nhiing dung sai

Cic dai luogng Cic dung sai
1) Dong dinh mic clia cudon day chinh véi do tu | + 5% tri s6 dinh muc
cam t6i thiéu va & dién 4p dinh muc
2) Dong cho nhitng diéu chinh khac + 10% cta nhiing tri s6 quy dinh
3) Dién dp khong tai clia nhitng cudn day phu va | 1 109 ciia nhitng tri s6 quy dinh
thit cdp cho dong dinh muc trong cudn day ) '
chinh
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TIET TAM - NHONG CUON KHANG TRON

52. Tong quat

52.1 Pham vi ap dung
Nhitng cudn khdng tron diung dé cap mot tré khang 16n cho su chdy clia céc
dong séng hai va dé giam su tang dong trong hé théng mot chiéu. Hai pham vi
chinh ap dung cho cic cudn khang tron dugc dinh rd nhu sau:

a) Dong mot chiéu c6 cdc thanh phan séng hai 16n xép chong. Tinh hinh d6 x4y ra
trong hé thong mot chiéu cho nhitng d4p dung cong nghiép. Vi nhiing dién 4p cua
hé thong thuong khong cao hon 10kV, nhitng cuon khang tron thuong duoc thiét
ké cho lap dat trong nha.

b) Dong mot chiéu ¢ nhitng thanh phin séng hai nh6 xép chong. Tinh hinh nay xay
ra trong nhitng hé thong truyén tai mot chiéu cua hé thong cao 4p HVDC. Nhiing
dién 4p hé théng mot chiéu thuong 1a 50kV hay cae hon.

52.2 Thiét ké

Nhitng bo cam tron c6 thé 12 loai kho hodc ngam trong dau.
Chiing c6 thé dugc thiét k& c6 hoacdhong 161 sit c6 khe hé hay vo boc tix

53. Nhitng dinh nghia

53.1  Dong dién mot chiéu _dinh'miic Ly
Tri s6 trung binh edng clia dong vi nd, thiét bi duoc thiét k& & ché do lién tuc

53.2 Nhitng dong séng hai I
Nhitng tri s6’hiéu dung & cac tan s6 song hai tuong ung

53.3  Dién'dpmét chiéu dinh miic Uay
Dién 4p mot chiéu ctia hé thong ma cudn khang phai dau vao

53.4  Dong ngdan han dinh miic Iy
Tri s6 dinh clia dong ngdn han ma thiét bi phai c6 thé chiu dung
53.5  Twcam so léch dinh miic Lay

Tu cam so léch dinh mdc & dong mot chiéu dinh mic vé6i su chong chat ciia mot
dong s6ng hai quy dinh

53.6  Dién tro dong mot chiéu ciia cudn day Ry

Dién tré dong mot chiéu cua cudn day, lién quan téi nhiét do tham khao (cling
xem &n pham 76-1 IEC, bang IV)
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54. Nhitng dai luong dinh miic

Dong mot chiéu dinh mifc, do tu cam so léch dinh mic va phd céc dong séng
hai phai dugc quy dinh boi ngudi mua.

55. Mic cach dién

55.1  Miic cdch dién cudn dady voi ddt
Mitc cdch dién nay phai tuong ting véi mic cach dién cua hé théng mot chiéu
két hop.

Ghi chu.- Nhiing diéu kién phu lién quan dén nhitng khodng cdch do cho cdch dién bén ngoai
phdi la muc tiéu ciia mot thod thudn giita nguoi mua va nha ché'tao

Doi v6i nhitng cudn khang tron, nhitng mitc cach dién sé la
— dién 4p chiu dong mot chiéu,
— dién 4p chiu xung sét (né€u c6 dip),
— dién ap chiu dung xung thao tac (néu c6 dip)t
Nhitng dién ap chiu dung dinh muc phai dugciquy*dinh bdi nguoi mua

55.2 Nhiing diéu kién cdch dién doc cuon day
Nhiing di€u kién céch dién doc cudn=day phai 1a muc tiéu cia mot thoa thuan
gilra nguoi mua va nha ché tao

56. Tang nhiét do

Ap dung nhitng gigi han ting nhiét 6 da cho trong muc 2 ctia &n phdm 76-2
IEC.

57. También.ghi thong so

Mbi cuon khang phai ¢c6 mot tdm bién ghi thong s6 bang vat liéu chiu duoc
thoi tiét xau, cd dinh tai mot chdé nhin thdy dugc va mang nhiing chi dan thich
hop, dédnh s6 dudi day. Nhitng ghi trén tdm phai khong xod duoc (vi du khac hoa
ho4 hoc, khic hay rap)

57.1 Nhitng thong tin dé cdp trong tdt cd cdc truong hop
Loai cuon khing tron
Lap dat bén ngoai / hay bén trong
So thit tu clia tiéu chuén hién tai
Tén cua nha ché tao
S6 thit tu trong day cac nha ché tao
Nam san xuat
Dién dp t6i da cua hé théng mot chiéu
(nhitng) Muc cich dién
Dong mot chiéu dinh miic
Loai lam lanh
Khoéi lugng téng cong
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Khai lugng dau cach dién

57.2  Nhiingthong tin phu dé cdp trong mot so truong hop
Cép nhiét ctia cach dién (chi véi nhiing cuon khang loai kho).
Tang nhiét do (trong trudng hop tri s6 khac véi tri s6 binh thuong)
Nhitng chi tiét lién quan t6i 1am lanh bang nudc (v6i nhitng cudn ca 1am lanh
béng nudc).
Khéi lugng van chuyén (v6i nhitng cudn khang c6 khai luong téng hon 5t).
Khai lugng rat khoi vo (v6i nhitng cudn khang c6 khoi lugng hon 5t).
Ban chat cua chat 1ong cach dién néu khong phai dau khoang
58. Nhitng thi nghiém
58.1 Nhiing di€u kién chung cho nhitng thi nghiém thong 1€, thi nghiém mau va thi
nghiém dac biét
58.2 Nhiing thi nghiém thong 1é
Xem tiéu muc 8.1 clia 4n pham IEC 76-1
58.2.1 Nhing cudn khang c6 méi che boi diémsa) tiéu muc 52.1:
a) Do dién trd cuon day bing dongamot chiéu (4n phdm 76-1 IEC, tiéu muc 8.2).
b) Do do tu cdm so léch (tiéu mie58.5).
¢) Thi nghiém bang dién dpdat vilo véi nhitng dién dp xoay chiéu va / hay mot
chiéu, tuy theo cdc 4p dung (ti€étu muc 58.6.1)
58.2.2 Nhiing cudn khing cd mai che bdi diém b) clia tiéu muc 52.1:
a) Do dién trd cuon day bing dong mot chiéu (4n phdm 76-1 IEC, tiéu muc 8.2).
b) Do do tu cdm soJéch (tiéu muc 58.5).
c) Thi nghiém\bing dién 4p mot chiéu (tiéu muc 58.5).
d) Thi nghiém Xung sét (tiéu muc 58.7).
e) Thi nghiém xung thao tac (tiéu muc 58.8)
58.3  Thi nghiémmau .
Thi nghiém tang nhiét do (tiéu muc 58.9)
58.4 Nhiing thi nghiém ddc biét.
a) Thi nghiém chiu dong ngén mach thoi gian ngin (tiéu muc 58.10).
b) Do mitc do on (tiéu muc 58.11).
c) Do trd khdng & tin s6 cao (tiéu muc 58.12).
d) Do céc tén that (tiéu muc 58.9)
58.5 Do do tu cam so léch
V6i nhitng cudn khang tron khong ¢6 mach tir cling khong cé vo boc tir, do tu
cam c6 thé dugc do & bat ky tri s6 nao ctia dong va clia tin so.
V6i nhitng cudon khang tron c6 mach va vo boc tu, viéc do tu cam phai dugc
lam truéc vGi dong séng hai quy dinh, xép chong 1én dong mot chiéu dinh mic
(tri s6 tu cam so léch dinh mic) va & dong mot chiéu khong (tri s6 tu cam khong
tai). Mach do mo ta trong hinh 4 c6 thé st dung.
Neéu c6 sin hai cudn tron giong hét nhau, nén diung viéc ndéi do bang ciu chi
trong hinh 5
V6i thi nghiém thong 1¢, viec do tu cam so léch c6 thé dugc thuc hién chi bing
dong xoay chiéu.
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Nhitng phuong phép khac c6 thé duoc st dung sau thoa thuan giita ngudi mua
va nha ché tao.

Ghi chii.l]l  V&i nhitng cudn khdng cong xudt lén c6é mdi che bdi diém b) ciia tiéu muc 52.1
véi mach tix hay vé boc tix, viéc do tu cam so léch véi nhitng dong mot chiéu va
nhiing dong xoay chiéu xép chong khong thuc hién duoc.

Nguoi ta ciing ¢é thé quy dinh tir toan ven sé duogc xdc dinh theo phwong phdp
thod thudn

58.6 Nhiing thi nghiém chiu dung dién dp ddt vao.
58.6.1 Cuon khdng tron cé mdi tai diém b) ciia tiéu muc 52.1
Nhitng thi nghiém sau day bang dp mot chiéu dat vao (ngudn riéng).

Phai dugc thuc hién trén nhitng cudn khang tron dat & phia dp cao mot chiéu.
Nhitng thi nghiém khong ap dung cho nhiing cudn khang tron c6 thé€ cta dat
(phia trung tinh) nhiing diéu kién thi nghiém cho rthitng cuon khdng nhu thé€ phai
la muc tiéu ctia mot thoad thuan gitta nguoi mua va=nhaché tao
a) Cuon khang loai ngdm trong ddu

i) Thi nghiém bdang dong dién mot chiéu

Bién do cua dp thi nghiém (cuc tinh duong) 1,5 Uq

Uqs = 4p mot chiéu lam viéc cao nhat Schédo lién tuc

Thoi gian thi nghiém 60 phut

Khoédng cdch dé do phéng dién boyphan (PD) 10 phiit cu6i cuing

S6 t6i da cho phép ctia cic xungycua PD 10 xung vugt qua
2000pC

i) Thi nghiém@éi_cuc tinh  ddo nguoc

Bién do cua diémidp thi nghiém k x Ua
Day dao ngugéwa cuc tinh 2h (am)
2 phiit thoi gian dao
nguoc 30 phut (duong)
Ghi Chij.[” 1.0 Ddo nguoc cyc tinh clia nguén mot chiéu khong thé thuc hién trong

nha mdy 2 phit. Trong truong hop ma thoi gian ddo nguoc cuc tinh
I6n hon 2 phit, viéc chon gidi phdp dé thay thé chi trong diém iii)
dudi ddy, phdi la muc tiéu mot thod thudn giita ngudi mua va nha
ché'tao.

2.0 Hé s6 k thé hién mot gidi han an toan va bdang 1,1 triv quy dinh
nguoc lai

iii) Thi nghiém bdng dién dp moét chiéu thoi gian ngdn:
(Thi nghiém nay 12 mot gidi phap dé thay thé thi nghiém ddo ngugc cuc
tinh)
Bién do dién ap thi nghiém (cuc tinh am) 2 Uq
Thoi gian thi nghiém 2 phut
b) Nhitng cuon khdang loai khé, khéng 161 tu
Nhitng cuon khang loai kho, khong 16i tur, thuong dugc 1ap trén cach dién. N6

chi chiu thi nghiém ghi tai diém iii) & trén

Thi nghiém béang dién 4p mot chiéu
Bién do cta dién ap thi nghiém 2Uq
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(gitta cudn day va dat cuc tinh duong)
Thoi gian thi nghiém 2 phut

Ghi chi.]  Thuc hién thi nghiém nay, duy nhdt nhu thi nghiém madu, phdi la muc tiéu mot thod
thudn giia nguoi mua va nha ché'tao

58.7 Thi nghiém xung sét
Thi nghiém nay phai dugc thuc hién, ndi chung, theo cdc muc 12 va 13 clia an
pham 76-3 IEC, hay an phdm 722 IEC. Thi nghiém phai dugc thuc hién truc tiép
trén moi mot dau noi, diu kia noi dat.

Ghi chii. ] Trong nhiing truong hop khdc nhau gita nhitng diéu kién cdch dién doc cdc cuon
ddy va nhitng diéu kién cdch dién véi ddt, thé thitcc sit dung cho thi nghiém xung
sét la doi tuong mot thod thudn gilia nguoi mua va nha ché'tao

58.8 Thi nghiém xung thao tdc.

Thi nghiém nay phai dugc thuc hién, néi chung, theo muc 14 cta 4n phidm 76-3
IEC va &n pham 722 IEC véi cdc loai trir sau daye

Thi nghiém phai dugc thuc hién gitra hai*dau'noi chung va dat. Séng cua dién
ap phai la cuc tinh am.

Ghi chi.1  Néu vdn dé la cdc cuén khanghhudc loai kho, nhitng thi nghiém phdi dugc thuc
hién voi nhiing séng cé cuc tinh duong va dm.
Néu cdc cudn khdang, thitocyloai ngoai troi, nhitng thi nghiém dudi mua phdi la
muc tiéu mot thod thudn, giita nguoi mua va nha ché'tao

58.9  Thi nghiém ting nhiét'do wa do cdc ton thdt
Thi nghiém phai‘duoC thuc hién néi chung, theo an pham 76-2 IEC.
Dong mot chietpeua thi nghiém Ir chdy trong cuon khang phai duoc xdc dinh tir
trong dé:

moi quan hésaut
RI%n +2 P,
TR
It = dong mot chiéu cha thi nghiém

R = dién tr& cudn day bing dong mot chiéu
Iox = dong mot chiéu dinh mic
> Pu = téng céc t6n that song hai tinh todn
Nhitng t6n thit s& xdc dinh bing tich cla dién tr& bang dong dién mot chiéu
nhan véi binh phuong ctia dong mot chiéu thi nghiém trong cudn day

58.9.1 Cdc cuén khang loai khé.

Thi nghiém phai dugc thuc hién v6i mot dong I, cia mot tri s6 cang gan ké Ir
cang tot (nghia 12 bang tri s6 nay hay it nhat 90% ctia nd) va tié€p tuc cho t6i khi
tang nhiét do A0, clia cudn day, do bing phuong phép thay déi dién trd, khong
16n hon 2 K mot gid

Do tang nhiét do ctua cudon day ABr & trén nhiét do khong khi 1am lanh cho dong
thi nghiém Ir dugc tinh theo cong thic:
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58.9.2

58.10

76-5

58.11

58.12

| q
AQ; = Aqt|:|_1l
t

Tri s6 q béang:
1,6 cho cac cudn lam lanh AN
1,8 cho cac cudn lam lanh AF
Nhiét do 0, cha cudn day phai dugc tinh tir viéc do bang bién thién cla dién trd
theo tiéu muc 3.3 ctia 4n pham 76-2 IEC

Nhiing cudn khdng loai ngdm trong ddu
Do tang clia nhiét do ctia dau & phan trén va do tang nhiét do cta cudn day phai
duoc xéc dinh theo muc 3 clia &n phdm 76-2 IEC

Thi nghiém dong chiu thoi gian ngdn

Thi nghiém nay phai dugc thuc hién, néi chung, theo tiéu muc 2.2 ctia 4n phim
Do miic do on

Thi nghiém nay néi chung, phai thuc hién th&o &n pham 551 IEC

Do tro khdng d tan s cao
Mién cua tan s6 phai la:

a) tir 50Hz dén 2 500Hz gilra cic diu noi hay
Hz dén 3 000Hz gitta cac dau noi
b) tit 30kHz dén 1MHz gilta cic dau noi

gitta cac dau noi va dat

59. Cac dung sai

Cac dung,saitrén tu cam so léch dinh muc cho nhitng cuon khang c6 mai che
boi diém a) cha tiéu muc 52.1:
+20 q
070
Nhiting ‘dung sai trén tu cam so léch dinh mic cho nhitng cuon khang c6 mai
che bgi diém b) ca tiéu muc 52.1:
+ 7%
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Hinh 1.— Céc loai dac tinh tir cho
nhiing cuon khing shunt (cic vi du)

ou = gbéc dbc cua dudng dac tinh trong phan khong bao hoa
o2 = gbc doc clia dudng dac tinh trong phan bio hoa
K = diém u6n bao hoa, giao diém ctia hai duong thang a va b

Hinh 2.— Thong s6 cta cac dac tinh tir khong tuyén tinh
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V1, Va2, Vi: 86 doc ctia von mét
A1 : 86 doc clia ampe mét

Dién khéng twong hd = —= hay —> tuong Ging

Hinh 3.— Do dién khang tuong h6 cho nhiing cuon khdang ba pha hay bo géom ba cudn
mot pha

* & tan s6 séng hai, dién khdng s€ thap véi C va cao v6i B so véi dién khang clia cuon tron

A = ampemét dé do dong séng hai

B = loc chin dé tranh nhitng dong do xoay chiéu
= tu chan dé tranh nhitng dong do mot chiéu

G = ngudn dong xoay chiéu & tan s6 s6ng hai

L = cudn khédng tron

M = thiét bi dé do dong mot chiéu

R = dién tr& phu dé do dién 4p séng hai

S = nguén dong mot chiéu

V = von mét dé do dién 4p séng hai

W = watt mét dé do t6n that song hai

@)

Hinh 4.— Mach do dé xac dinh do tu cAm cdc t6n that & tdn s6 séng hai clia nhitng cuon
khang tron v6i mach tir hay vo boc tlr
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A = ampemér@éido dong séng hai

B = loc chimdédranh nhitng dong do xoay chiéu
C = tu chin d@é trénh nhitng dong do mot chiéu

G = nghéidong xoay chiéu & tan s6 s6ng hai

L =eeuon khéng tron

M =thi€t'bi dé do dong mot chiéu

R\= dién tré phu dé do dién 4p séng hai

S =hguén dong mot chiéu

V.= von mét dé do dién 4p séng hai

W = watt mét dé do tdn thit séng hai

Hinh 5. — Mach do dé xdc dinh do tu cAm so léch ctia hai cuon khang tron 16n

Tri s6 dinh cta tir thong bi boc
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(theo don vi) Tri s6 dinh cta tir thong bi boc
(theo don vi)

tuyén tinh khong tuyén tinh

bao hoa

Tri s6 dinh ctia dong
(theo don vi)

Tri s6 dinh ctia dong

(theo don vi)
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