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LOI NOI PAU

Tiéu chudn Nganh TCN 68 - 208: 2002 “Tuong thich dién tx (EMC) - Mién
nhiém doi v6i cac hién tuong sut ap, ngiat quang va thay déi dién ap - Phuong phap
do va thir” dugc xay dung trén co s& chap thuan dp dung nguyén ven cic yéu cau trong
tieu chuan IEC 1000 - 4 - 11: 1994 “Tuong thich dién tir (EMC) — Phan 4: Cac k§y thuat
do va thir - Chuong 11: Phép thir mién nhiém d6i vdi céc hién tugng sut dp, ngit quang va
thay déi dién ap”.

Tiéu chuan Nganh TCN 68 - 208: 2002 do Vién Khoa hoc K§ thuat Buu dién (RIPT)
bién soan theo dé nghi cia Vu Khoa hoc - Cong nghé va dugc Bo Buu chinh Vién thong
ban hanh theo Quyét dinh s6 28/2002/QD-BBCVT ngay 18/12/2002.

Tiéu chudn Nganh TCN 68 - 208: 2002 duoc ban hanh du6i dang song ngit (ti€ng
Viét va ti€ng Anh). Trong trudng hop c6 tranh chip vé céch hiéu do bién dich, ban tiéng
Viét dugc 4p dung.

VU KHOA HOC - CONG NGHE
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TUONG THICH PIEN TU (EMC)

MIEN NHIEM POI VOI CAC HIEN TUONG
SUT AP, NGAT QUANG VA THAY POI PIEN AP

PHUONG PHAP PO VA THU

(Ban hanh kéem theo Quyét dinh s6 28/2002/QD-BBCVT ngay 18/12/2002
cua Bo truong Bo Buu chinh, Vién thong)

1. Pham vi

Tiéu chudn ndy quy dinh cidc phuong phép thir, cic mic thir kha niang mién
nhiém cho thiét bi dién va dién tir n6i v6i ngudn dién ha ap cé cdc hién tuong sut
4p, ngat quang va thay do6i dién 4p.

Tiéu chuédn nay 4p dung cho cac thiét bi dién, dién tlir c6 dong dau vao dinh
muc khong vuot qua 16 A mdi pha.

Tiéu chuin nay khong dp dung d6i véi cdc thiét bi dién, dién tr n6i v6i mang
DC hoac AC 400 Hz. Cac phép thlr d6i véi mang trén sé€ duoc quy dinh trong cac
tieu chudn khéc.

Muc dich cua tiéu chudn 12 x4c 1ap mot chudn chung ddnh gid mic do mién
nhiém cua céc thiét bi dién, dién tir khi chiu tdc dong cua hién tugng sut dp, ngat
quang va thay déi dién 4p nguon.

Chui y: Tiéu chudn nay duogc dp dung cho cdc thiét bi vién thong.

2. Tai liéu tham chiéu chuan

[1]. IEV 50(161):1990 "International Electrotechnical Vocabulary (IEV) -
Chapter 161 : Electromagnetic compatibility";

[2]. IEC 68-1:1988 "Environmental testing - Part I: General and guidance";

[3]. IEC 1000-2-1:1990 "Electromagnetic compatibility (EMC) - Part 2:
Environment - Section 1: Description of the environment - Electromagnetic
environment for low-frequency conducted disturbances and signalling in
public power supply systems";

[4]. IEC 1000-2-2:1990 "Electromagnetic compatibility (EMC) - Part 2:
Environment - Section 2: Compatibility levels for low-frequency conducted
disturbances and signalling in public power supply systems"
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[5]. IEC 1000-4-1:1992 "Electromagnetic compatibility (EMC) - Part 4. Testing
and measurement techniques - Section 2: Overview of immunity tests - Basic
EMC publication".

3. Tong quan

Nhitng thiét bi dién, dién tir c6 thé bi anh hudng boi cdc hién tuong sut ap,
ngat quang hodc thay déi dién ap ctia nguén dién cung cap.

Hién tugng sut 4p va ngit quing dién ap c6 thé do 16i trong mang, trong lap
dat hoac do thay déi 16n dot ngot cua tai. Trong thuc t€, ¢6 thé xay ra nhitng trudng
hop ¢6 hai hodc nhiéu hién tuong sut 4p hodc ngat quang dién 4p lién ti€p. Con hién
tuong thay déi dién ap thudng 12 do tai noi v6i mang dién thay déi lién tuc.

V€ ban chat, nhitng hién tuong nay 1a ngiu nhién va duoc dic trung boi su
thay déi dién ap dinh miic va khoang thoi gian xdy ra su thay déi d6. Cac dong co
dién va phan tir bao vé n6i v6i mang cap nguéon thuong cé thoi gian phan ung doi
véi céc hién tuong sut 4p va ngat quang dién dp, cho nén cac hién tugng trén khong
thudng xuyén x4y ra dot ngot. Néu cac nguodn cap dién 16n duoc ngit ra (trong noi
bo mot cong trinh hodc mot viing rong trong mot khu vuc) thi khi x4y ra cdc hién
tuong sut dp, ngat quang dién dp, dién dp chi giam tix tir do ¢4 nhiéu dong co dién
noi v6i mang nguon. Ly do 1a trong thoi gian phan dng, cic dong co dién sé€ hoat
dong nhu cdc may phat cap ngudn dén mang. Trong thuc t&€, c6 mot s6 thiét bi nhay
cam v6i su thay d6i dién 4p nguén tir tir hon 1 su thay doi dot ngot. Hau hét cac
thiét bi xtr 1y dit liéu déu c6 céc bo phat hién 16i nguén nham bao vé, luu gitt dit
liéu trong bod nhd. Sau khi dién dp ngudn khoi phuc, thiét bi sé trd lai hoat dong
binh thudng. Mot s6 bo phat hién 16i ngudn khong phan tng du nhanh véi su giam
dién dp nguon tir tir. Vi thé, truée khi nhitng bo phét hién 16i nay hoat dong, dién ap
DC ctia cac mach tich hop c6 thé bi giam dén mic duéi dién dp hoat dong t6i thiéu,
lam dit liéu mat hoac sai léch. Khi dién ap ngudn khoi phuc, thiét bi s& khong thé
lam viéc binh thuong, néu khong dugc dat lai chuong trinh hoat dong.

Vi vay, trong tiéu chudn nay quy dinh céc loai phép thir khdc nhau mo phong
c4c anh hudng thay déi dién ap ngudn dot ngot va, v6i nhitng 1y do giai thich &
trén, quy dinh phép thir khong béit budc cho su thay déi dién 4p nguén tir tir. Phép
thr nay chi stt dung cho nhiing truong hgp thlr nghiém dac biét, theo tai liéu k§y
thuat san phdm hodc theo qui dinh ctia cdc nha quan 1y san pham.

Céc nha quan ly san phdm c6 trach nhiém xac dinh hién twong nao trong s6
céc hién tuong duoc néu trong tiéu chuédn 1a thich hop (vé6i san pham can thr) va
quyét dinh ap dung phép thtr.
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4. Cac dinh nghia

Trong pham vi tiéu chudn nay, céc dinh nghia dudi day duoc hiéu nhu sau:

4.1. Tiéu chudn EMC co bdn

Tiéu chuan EMC co ban 1a tiéu chudn quy dinh cac diéu kién, cic quy tic co
ban va tong quat dé dat dugc su tuong thich dién tir d6i véi tit ca cdc san pham, céc
hé thong. Tiéu chudn EMC co ban c6 vai tro 1a nhing tai liéu tham chi€u cho céc
nha quén ly san pham.

4.2. Mién nhiém (doi véi nhiéu)

Mién nhiém la kha nang hoat dong cua mot dung cu, mot thiét bi hoac mot hé
thong ma khong c6 su suy giam chat lugng khi ¢6 nhiéu dién tir [IEV 161-01-20].
4.3. Sut ap

Sut 4p 1a hién tuong giam dién 4p dot ngot tai mot thoi diém nao do trong hé
thong dién, sau mot nita chu ky dén mot vai giay dién ap lai duoc phuc hoi. [IEV
161- 08- 10, stra doi].

4.4. Ngat quang dién ap

Ngét quang dién ap 1a hién tugng mat dién 4p ngudn trong mot khoang thoi
gian thudong khong vuot qua 1 phit. Su ngit quing dién dp c6 thé coi nhu su sut 4p
100% bién do (xem 8.1 IEC 1000-2-1).

4.5. Thay doi dién dp

Thay d6i dién 4p la hién tuong dién 4p nguén thay déi tir tir I1én cao hoic
xuong thip so véi dién 4p dinh mic. Khoang thoi gian thay déi dién dp c6 thé ngian
hoac dai.

4.6. Su co
Su ¢6 1a hién tugng thi€t bi khong hoat dong hoac thuc hién sai chiic nang.

5. Cac miic thur

Tiéu chudn nay 14y dién 4p dinh muc cua thiét bi dugc thir nghiém (U,) 1am co
sG cho chi tiéu mdc thir dién ap.

Vi thiét bi ¢6 mot dai dién dp dinh miic, phai 4p dung cdc quy dinh vé mic
thir nhu sau:

- Néu dai dién ap khong vuot qua 20% tri s6 dién ap thap cua dai dién ap
dinh muc, thi c6 thé 14y mot tri so dién 4p trong dai nay 1am co s cho chi tiéu
muc thir (U,);
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- Trong cac truong hop khéc, cac budc thir duge d4p dung cho ca hai tri s6 dién
ap thap va dién ap cao ctia dai dién ap do;

- Huéng dan lya chon muc thir va khoang thai gian thir nghiém c6 trong phu
luc B.
5.1. Hién tuong sut dap va ngat quang dién dap

Bdng 1: Miic thit va khodng thoi gian thuit khuyén nghi doéi voi
hién tuong sut dp va ngdt qudng dién dp nguon

Murc thir Sut ap va ngéat quang Khoang thdi gian
(% U;) dién ap (% U;) (theo chu ky)
0 100 0.5
1
5
40 60 10
25
70 30 50
X

" Dai véi 0,5 chu ky, phép thlr thuc hién & cuc tinh duong va am, tiic 1a bat dau & goéc pha 0° va 180°
theo thr tu.

Chu y:

1. CO thé Iua chon mét hodc nhiéu murc thir va khoéng thoi gian thir néu trén.

2. Théng thudng, néu thlr EUT trong trudng hop sut ép 100%, thi khdng can thir cac mirc thir khac
co cung khoédng thoi gian thi, trir mot s6 truong hop (cac hé théng béo an hodc cac dung cu co
dién). Chi tiéu ky thuat sén phdm hodc nha quan ly sdn phdm phai cé huéng dan ap dung chu y nay.
3. "x" la khodng thoi gian mé co thé co trong chi tiéu ky thuat sén phdm. Thuc té & chau Au da do
dugc sut &p va ngat quéng dién ap ngudn trong khodng thoi gian giita 1/2 chu ky va 3000 chu ky,
nhung khodng thdi gian nhd hon 50 chu ky la phé bién nhét.

4. Co thé€ ap dung khodng thdi gian bat ky cho méot mure thir béat ky.

Su chuyén dai gitta U, va dién 4p thay déi 1a dot ngot, budc thir c6 thé bat dau
va két thdc & géc pha bat ky cta dién ap nguon st dung. Cac miic dién ap thu (tinh
bang % cua U;) duoc dp dung 1a 0%, 40% va 70% tuong tng vGi mic sut dp va
ngat quang dién ap 100%, 60% va 30%.

Cac muc thlr va khoang thoi gian thir khuyén nghi trong bang 1, hinh 1 1a mot
vi du vé tin hiéu sut 4p ngudn. Mic thir va khoang thoi gian thir phai dugc quy dinh
trong chi tiéu k§ thuat san phadm. Mic thir 0% tuong tng vé6i trudng hop ngit toan
bo dién 4p ngudn. Trong thuc t€, mic dién dp thir 0 + 20% dién 4p dinh muc c6 thé
xem nhu 13 trudng hop ngét toan bo dién ap nguodn.

Véi cdc khoang thoi gian ngan hon cidc gid tri néu trong bang, dac biét 1a
khoang thoi gian nita chu ky, phai duogc thir d€ dam bao ring thiét bi dugc thir
(EUT) dap tng cac chi tiéu k¥ thuat.

8
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5.2. Hién tuong thay doi dién dp (tuy chon)

Phép thir nay xem xét su qua do xac dinh gitta dién ap dinh mic U, va dién ap
thay doi.

Chui y: Su thay doi dién dp xdy ra trong mot khodng thoi gian ngdn, cé thé do tdi hodc ndng
Iuong tich trit trong cdc mang nguodn dién luc dia phiong thay doi.

Bang 2 dua ra khoang thoi gian khuyén nghi dé thay déi dién ap va khoang
thoi gian duy tri dién 4p da giam. Toc do thay doi dién dp 1a khong déi, tuy nhién
dién 4p c6 thé thay déi ting budc. Cac budc phai bat dau & diém 0 (goc pha 0) va
khong 16n hon 10% U.. D6i vé6i cac bude nhod hon 1% U, toc do thay doi dién ap
dugc coi nhu khong déi.

Bdng 2: Thoi gian thay doi dién dp nguon

Mtrc Thdgi gian Thai gian dién ap da Thdai gian
dién ap thir giam dién ap giam ton tai tang dién ap
40% U; 2s +20% 1s £ 20% 2s £ 20%
0% Uy 2s +20% 1s £ 20% 2s £ 20%

X X X

Chu y: x la khodng thdai gian dé md, ¢co thé coé trong chi tiéu ky thuat san pham.

Hinh 2 biéu dién ham dién 4p theo thoi gian. C4c tri s6 khac co thé dugc st
dung trong céc truong hop di€u chinh va phai duoc quy dinh trong chi tiéu k§ thuat
san pham.

6. Thiét bi thir

6.1. Cdc bo tao tin hiéu thu

Trir nhitng trudng hop xdc dinh, bo tao tin hiéu thir sut dp, ngat quang va thay
déi dién 4p ngudn thudng cé cac dic di€ém chung nhu & dudi day.

Céc vi du vé bo tao tin hiéu thir dugc gidi thiéu trong phu luc C.

B0 tao tin hiéu thir phai dam bao khong tao ra nhiitng nguon nhiéu manh,
nhiém vao mang cap nguon, c6 thé dnh hudng dén két qua thur.
6.1.1. Ddc tinh va chdt luong bo tao tin hiéu thir

Cdc chi tiéu ky thudt:

Dié¢n dp dau ra: Nhu yéu ciu trong bang 1, + 5%.

Thay d6i tai ddu ra:
100% dién apra, 0 + 16 A:
70% dién dp ra, 0 + 23 A:
40% dién dp ra, 0 + 40 A:

Nho hon 5%.
Nho hon 7%.
Nho hon 10%.
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Kha nang cung cép dong dau ra: 16 A r.m.s/pha & dién ap danh dinh va
23 A r.m.s/pha & 70% dién ap dinh miic,
40 A r.m.s/pha & 40% dién ap dinh miic
trong khoang thoi gian dén 5s (yéu cau
ndy c6 thé giam theo dong cung cap
dinh muc bao hoa cia EUT (xem A.2)).

Kha nang chiu dung dong khoi Khong bi gidi han, nhung khong céan

dong (khong yéu cau vé6i phép thir  vuot qua:

thay doi dién 4p nguon): - 500 A v6i ngudn vao 220 + 240 V;
- 250 A v6i nguodn vao 100 + 120 V.

bién ap vuot trén/hoac giam dudi

muc thyc € khi c6 tai thuan tr6 100 Nho hon 5% tri s6 thay déi dién ap

Q:

Thoi gian tang (giam) dién 4p khi

c6 tai thuan trg 100 Q: Nim trong khodng 1 us va 5 ps

Dich pha (néu can thiét): 0° dén 360°

Mo6i quan hé vé pha cua sut dp va

ngat quang dién dp v6i tdn SO Nhd hon + 10°

nguon:

Tré khang dau ra chu yéu 1a thuan trd va co tri s6 thip ngay ca khi & trang thai
qua do.

6.1.2. Kiém tra cdc ddc tinh ctia bo tao tin hiéu thir

Dé so sanh két qua thir thu duge tir cdc b tao tin hiéu thir khdc nhau, cdc dic
tinh ctia bo tao tin hiéu thir s& dugc ki€ém tra nhu sau:

- 100%, 70%, 40% r.m.s (tri s6 hiéu dung) dién ap ra ctia bo tao tin hiéu thir
phai phu hop véi cac tri s6 % dién ap hoat dong duoc chon: 230 V, 120 V..;

- Céc tri sO r.m.s cua ba dién ap trén phai dugc do & trang thai khong tai va
dugc duy tri trong pham vi % cho phép ctia cac tri s6 danh dinh;

- Viéc diéu chinh tai tai 3 trudng hop dién 4p ra phai duoc kiém sodt ¢ ting
truong hgp va khong vuot qua 5% do6i véi dong tai 16 A & truong hop 100% dién
ap ra, cling nhu céc tri s6 % da cho doi v6i dong tai 23 A & 70%; 40 A & 40%
dién 4p ra;

- Thoi gian thir & miac 70% va 40% dién ap ra khong vuot qua Ss.

10
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Néu can kiém tra kha nang chiu dung dong khdi dong clia bo tao tin hiéu thtr,
phai thay doi tai diu ra bo tao tin hiéu thir tir 0 + 100% gid tri bang viéc diéu chinh
tu dién 1700 pF méc néi ti€p vé6i bo chinh luu. Viéc kiém tra nay sé dugc tién hanh
& céa hai géc pha 90° va 270°. Mach do kha niang chiu dung dong khoi dong cua bo
tao tin hiéu thu dugc trinh bay trong phan A.1.

Khi do dong khdi dong dinh cia EUT ma thay thap hon dong khoi dong dinh
bo tao tin hiéu chudn (500 A doi v6i nguén 220 + 240 V), thi trong trudng hop nay
mot bo tao tin hiéu thir c6 dong khai dong dinh thap hon gia tri quy dinh ciing c6
thé dugc sir dung. Tuy nhién theo phu luc A, khi bo tao tin hiéu thir dugc dua vao
mach thir, dong khéi dong cua EUT do dugc phai nhd hon 70% kha nang chiu dung
dong khoi dong cta bo tao tin hiéu. Dong khoi dong EUT thuc t€ dugce do khi bat
dau khoi dong va sau khi tat 5s theo huéng dan & phu luc B.

Dic tinh chuyén mach ctia bo tao tin hiéu thir duge do véi tai 100 Q c6 miic
tiéu thu nang lugng thich hop.

Thoi gian tdng va giam ciing nhu sy qua tai va thap tai dugc kiém tra véi céc
truong hop chuyén déi & géc pha 90° va 270°, tir 0 =+ 100%; 100 =+ 70%; 100 + 40%
va 40 + 0% tri s6 dién ap ra.

Do chinh x4c géc pha dugc kiém tra trong cdc trudng hop chuyén doi tir 0 +
100% va tix 100 + 0% tri s6 dién 4p ra, tai chin gbc pha tir 0 + 360° vé6i so gia
45°,Viéc kiém tra nay ciing dugc thuc hién d6i vé6i trudng hop chuyén déi tir 100 +
70% va tix 70 + 100%, cling nhu tir 100 + 40% va 40 + 100% tri s6 dién ap ra, &
g6c pha 90° va 180° .

Sau mot s6 chu ky hoat dong nhat dinh, cac b tao tin hiéu thir phai dugc hiéu
chudn lai bang mot hé thong dam bdao chat lugng duoc cong nhan.

6.2. Ddc tinh bé giam sdt do dong khoi dong dinh

Dién 4p ddu ra véi tai 50 Q: 0,01 V/A hodac 16n hon.
Dong dinh: Thap nhat 1 000 A.

Do chinh xdc dong dinh (xung do rong 3 ms):  + 10%.

Dong r.m.s (hiéu dung): Nho nhat 50 A.

IXT 16n nhat: 10 A.s hoac 16n hon.
Thoi gian tang/giam: 500 ns hoac nho hon.
Tan s6 thap tai diém 3 dB: 10 Hz hodc nho hon.
bién tré ghép: 0,001 Q hoac nho hon.
Cau tao: Hinh xuyén.

Puong kinh 16: Nho nhat 5 cm.

11
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6.3. Nguon dién

Tan so dién 4p thir phai & trong khoang tan s6 dinh muc + 2%.

7. Cau hinh tha

Phép thlr dugc thuc hién khi EUT da ndéi véi bo tao tin hiéu thir bang cap
ngudn ngan nhat theo qui dinh cta nha san xuat EUT, néu khong ¢6 quy dinh cu
thé thi c4dp ngudn cang ngén cang thich hop cho viéc thir EUT.

Cau hinh thir d6i v6i hai hién tugng trinh bay trong tiéu chuin nay la:

- Hién tuong sut dp va ngat quang dién ap;

- Hién tuong thay déi dién 4p c¢6 qud do cham giita dién 4p dinh miic va dién
4p thay dai (tuy chon).

Hinh C.1(a) 1a so d6 nguyén ly bo tao tin hiéu thir sut 4p, ngat quiang va thay
déi dién 4p c6 qua do cham giita dién 4p dinh mitc va dién 4p thay doi.

Hinh C.1(b) 1a so d6 bo tao tin hiéu thir c6 bd khuéch dai cong suat.

Hinh C.(2) 1a so d6 nguyén ly bo tao tin hiéu thir thay doi dién 4p c6 qua do
cham giira dién 4p dinh miic va dién ap thay d6i sir dung bién ap bién déi.

Ca hai phép thtr déu c6 thé duoc thuc hién véi céc cau hinh trén.

Céc phép thir d6i v6i EUT ba pha dugc thuc hién bang cach sir dung ba thiét bi
thir dong bo véi nhau.

Nhiing thi du vé c&u hinh thir ¢6 trong phu luc C.

8. Thu tuc thuc hién phép thi

Trudc khi tién hanh thir nghiém mot thiét bi, phai chuin bi sdn mot k& hoach
thir nghiém.

K¢& hoach thir nghiém c6 thé bao gom nhing noi dung sau:

- X4c dinh 10 loai EUT;

- Thong tin vé cdc loai két n6i c6 thé c6 (phich cam...), cap tuong ing va cac
thi€t bi ngoai vi;

- Cong nguén dién vao EUT;

- Cac ché€ do 1am viéc dién hinh ctia EUT d6i vdi phép thir;

- Tiéu chi chat lugng duogc st dung va quy dinh trong tai liéu k¥ thuat;

- Céc ch€ do hoat dong cua EUT;

- M6 ta céu hinh thir.
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Néu khong c6 cac nguon tin hiéu hoat dong thuc t€ dua vao EUT thi céc
nguon tin hiéu nay ¢ thé duoc mo phong cho phi hop.

Trong cac phép thir, moi trudng hop suy giam chat luong déu phai dugc ghi
lai. Thiét bi giam sat phai c6 kha nang hién thi tinh trang hoat dong ctia EUT trong
va sau khi thtr. Sau méi 14n thir nghiém, phai kiém tra toan bo chic nang cta EUT.
8.1. Cdc diéu kién chudn ciia phong thit nghiém
8.1.1. Diéu kién khi hdu

Céac phép thir phai tién hanh trong diéu kién khi hau chuin ctia IEC 68 -1:

- Nhiét do: 15° C + 35°C;

- Do 4m tuong d6i: 25% + 75%;

- Ap suit khi quyén: 86 kPa + 106 kPa (860 mbar + 1060 mbar).

Chii y: Trong chi tiéu ky thudt san phdam cé thé quy dinh cdc tri s6 khdc.

8.1.2. Diéu kién dién tr

Céc diéu kién dién tir trong phong thir nghiém phai dam bao sao cho EUT hoat
dong chinh xac, khong anh hudng dén két qua phép thir.
8.2. Thuc hién phép thu

Trong khi thir, dién d4p nguon thtr nghiém khong duoc sai s6 qua 2%.
Viéc hiéu chinh diém 0 (géc pha bing 0) cuia bo tao tin hiéu thir phai c6 do
chinh xac + 10°.

8.2.1. Hién tuong sut dp va ngdt qudng dién dp

EUT duoc thir nghiém véi su két hop lua chon miic thir, khoang thoi gian thir
12 mot chubi 3 14n sut 4p/ngét quang dién ap, khoang cach thoi gian t6i thiéu 1a 10s
(gitta mdi 14an thir). Cac ché do hoat dong dién hinh ctia EUT déu phai dugc thi
nghiém.

Su thay doi dot ngot dién d4p ngudn phai x4y ra tai thoi di€ém dién 4p c6 géc
pha bang 0 va tai cic géc bo sung c6 trong chi tiéu k¥ thuat hodc duoc nha quan 1y
san pham can nhéc, lua chon tir cdc goc 45°, 90°, 135°, 180°, 225°, 270° va 315° trén
moi pha.

boi v6i hé thong ba pha, phép thlr pha - pha dugc wu tién thuc hién. Trong
truong hop cu thé, vi du c6 thi€t bi nguén ba pha, cdc déng hé do ba pha, thi ca ba
pha s& duoc thir nghiém dong thoi. Trudng hop thi sut 4p hoac ngit quang dién ap
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dong thoi 1én ca ba pha, diéu kién géc pha bang 0 cta dién dp trong 6.1 s& chi thoa
man trén mot pha.
8.2.2. Hién tuong thay doi dién dp (tuy chon)

EUT duoc thir doi véi ting mic thay d6i dién dp x4c dinh, mdi miic thir ba 1an
céch nhau 10s cho cac ché€ do hoat dong dién hinh nhat.

9. Cac két qua thir nghiém va bién ban thit nghiém

Muc nay trinh bay cdc hudng dan vé viéc danh gid cac két qua thir va 1ap bién
ban thir nghiém do6i v6i phép thir trong tiéu chudn nay.

Su da dang va phtc tap cta cac hé thong va thi€t bi dugc thir nghiém da lam
cho viéc xdc dinh cdc anh hudng clia céc hién tuong sut 4p, ngit quing va thay doi
dién 4p nguon 1én cac hé thong va thiét bi trd nén khoé khan.

Néu chi tiéu k§ thuat san phdm hay nha quan ly san phdm khong dua ra cac
chi tiéu cu thé, két qua thir cAn dugc phan loai theo céc diéu kién hoat dong va céc
thong so chiic nang cua EUT nhu sau:

a) Dac tinh nam trong gidi han chi tiéu ky thuat cho phép;

b) Suy giam chat luong hoac mat cac chiic nang tam thoi nhung tu phuc hoi;

¢) Suy giam chat lugng hoac mat cac chdc nang tam thoi, muén khoi phuc lai
can c¢0 su can thiép cua nguoi van hanh hoac khoi dong lai hé thong;

d) Suy giam hodc mat céc chiic nang nhung khong thé phuc héi do hong cic
bo phan thiét bi, phAn mém hoac mat s6 liéu.

EUT phai dam bao khong tré nén nguy hiém hay mat an toan khi duoc thir
theo cdc quy dinh trong tiéu chuén nay.

Trong truong hop cac phép thu nghiém thu, chuong trinh thir va cach xtr 1y két
qua phai dugc mo ta trong tiéu chuin san pham cu thé.

Theo nguyén tic chung, két qua thir 1a dat néu thiét bi thé hién kha nang mién
nhiém trong su6t thoi gian thuc hién phép thir va khi két thic phép thir EUT van
thoa man cac yéu cau chitic nang duoc quy dinh trong chi tiéu k¥ thuat thiét bi.

Tai liéu k§ thuat ctia EUT c6 thé xdc dinh mot s6 anh hudng duoc xem la
khong quan trong, vi vay cic anh hudng nay c6 thé duogc chap nhan.

V6i truong hop nay, khi két thic thir phai ki€ém tra su tu phuc hdi cac kha
nang hoat dong cua thiét bi. Do vay, phai ghi lai khoang thoi gian thiét bi mat hoan
toan chic niang hoat dong. Pay chinh 12 co s& dé d4nh gia két qua phép thir.

Bién ban thir nghiém phai bao gém cdc diéu kién thir va cédc két qua thur.
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U |
VVVVEVYVRT ™
Chu y: Bién ép gidm xuéng 70% trong 10 chu ky, budc giam bat dau tai diém O.
Hinh 1: Hién tuong sut dp
u
100% U; _|

40% U+ \/_\ /
0% U; -
| | | | | | | | | | | | |

t7(3)

Chua y: Bién ap giam tur tir

Hinh 2: Hién tuong thay doi dién dp
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PHU LUC A
(Quy dinh)
CAC MACH THU CHI TIET

A.1. Kha nang chiu dung dong khoéi dong dinh cua bo tao tin hiéu thu

Hinh A.1 trinh bay mach dién do kha nang chiu dung dong khéi dong dinh
cta bo tao tin hiéu thit. Mach dién nay dung chinh luu cau, vi vy khong can thay
déi cuc tinh bo chinh luu doi véi phép thir & 270° va 90°. D€ c6 hé s6 hoat dong an
toan phl hop, dong ra bo chinh luu nira chu ky t6i thiéu phai ¢6 tri s6 bing hai 1an
kha nang chiu dung dong khai dong cta bo tao tin hiéu thir.

Tu hod 1700 pF phai ¢6 dung sai + 20%. Tu nay c¢6 mic dién ap t6t nhat l1a
16n hon 15 + 20% dién ap dinh nguén danh dinh, vi du 400 V véi dién ap nguoén
220 + 240 V. Dé c6 hé s6 hoat dong an toan thich hop, tu phai c6 kha niang chiu
dugc dong khoi dong dinh it nhat gap hai lan kha nang chiu dung dong khéi dong
cta bo tao tin hiéu thu. Tu dién cling phai c6 dién tré tuong duong noi ti€p thap
nhat (ESR) khong vuot qua 0,1 Q tai hai tan s6 100 Hz va 20 kHz.

Phép thir thuc hién véi tu 1700 uF phéng dién, mot thudn trd mac song song
vGi tu, hing s6 thoi gian RC cin ¢6 tri s6 phit hop véi khoang thoi gian nghi gitta
cdc phép thlr. Véi thuan trd 10000 Q, hiang s6 thoi gian RC 1a 17s, thi thoi gian
nghi gitta cac phép thir kha nang chiu dung dong khai dong sé€ 1a 1,5 + 2 phiit. Khi
can thoi gian nghi ngin hon, c6 thé str dung céc thuin trd ¢6 tri s6 thap khoang 100 Q.

Pau do dong dién ciling phai chiu dugc dong khéi dong dinh 16n nhat cta bo
tao tin hiéu thir trong mot phan tu chu ky ma khong bi bao hoa.

Dé dam bao du kha nang chiu dung dong khéi dong dinh & ca hai cuc tinh bo
tao tin hiéu thtr, cdc phép thir phai duoc thuc hién bing céch chuyén mach dau ra
ctia bo tao tin hiéu thir tir 0% sang 100% tai ca hai géc pha nguén 90° va 270°.

A.2. Yéu cau dong khoi dong dinh cua EUT

Khi kha nang chiu dung dong khaéi dong dinh cua b tao tin hiéu thir dap tng
yéu cdu quy dinh (vi du t6i thiéu 500 A cho ngudn dién 220 + 240 V), thi khong
can do yéu cau dong khai dong dinh ctia EUT.

Tuy nhién, c6 thé st dung bo tao tin hiéu thir c6 kha nang chiu dung dong
khai dong dinh thap hon so véi chi tiéu k¥ thuat, néu yéu cau dong khéi dong cla

16



TCN 68 - 208: 2002

EUT nho hon kha nang chiu dung dong khai dong bo tao tin hiéu thir. Mach dién
hinh A.2 trinh bay cdch do dong khoi dong dinh ctia EUT, d€ xdc dinh nd ¢6 nho
hon kha nang chiu dung dong khéi dong ctia bo tao tin hiéu thir hay khong.
Mach dién nay st dung bién dp dong nhu mach dién hinh A.1. Bon phép thir
dong khéi dong dinh duge thuc hién nhu sau:
a) Tat nguén t6i thiéu 5 phut, do dong khoi dong dinh khi bat trd lai & géc
pha 90°;
b) Lap lai phép thir a) & géc pha 270%
c) Bat lai nguodn t6i thi€u 1 phit; tit trong 5 giay; sau d6 do dong khoi dong
dinh khi bat nguén tr& lai & géc pha 90°;
d) Lap lai phép thir c) & géc pha 270°.
Dé c6 thé diung bo tao tin hiéu thir c6 kha nang chiu dung dong khoi dong
dinh thap dé thir mot EUT, thi dong khéi dong ctia EUT phai nhd hon 70% kha
nang chiu dung dong khai dong cta bo tao tin hiéu thir.

Dén may hién séng

T
B6 tao
dien ap . [\
ngat quang
g NS/ %R
Trong dé:

: Bo tao dién &p ngat quang, chuyén mach & 90° va 270°

: Dau do dong c6 dau ra giam sat dén may hién song

: C4u chinh luu

: Dién trd phan ap khéng vugt qua10 000Q ho&c nhé hon 100 Q
: Tu hoa 1 700 uF +20%

Hinh A.1: Mach xdc dinh khd ndng chiu dung dong khoi dong cua
bo tao dién dp ngdt qudng

OXWH®

Dén may hién séng

D);

C

B6 tao U

dién ap EUT
ngat quang
G

Hinh A.2: Mach xdc dinh yéu cdu dong khoi dong dinh cua EUT
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PHU LUC B
(Tham kh&o)
HUGNG DAN LUA CHON MUC THU

Viéc lua chon cac thong s6 cta phép thir, khoang thoi gian va do sau, phai can
cu vao cac so liéu dudi day.

Hau quéa hu hong (gém cdc kiéu hu hong cé thé va tdc dong can thiét khoi
phuc lai hoat dong) phai duoc xét dén khi lua chon cac thong so nay.

S6 liéu dudi day dugce trich ra tir nghién cttu cua UNIPEDE [1].

Nghién ctu nay duoc ti€n hanh nham muc dich cung cip cho khdch hang va
nha san xuat nhitng thong tin ddy du vé ty 1é lién quan cua su c6, khoang thoi
gian/do sau sut d4p va ngat quang dién ap theo dinh nghia trong IEC 1000-2-2.

Nghién cttu nay nham muc dich han ché€ nhiéu gay ra do 16i hoac hoat dong
dong ngat trong hé thong cdp ngudn cong cong.

Bang B.1

A s Khoang thgi gian
D‘-’o/fa" 10 = < 100 100 + < 500 500 ms + < 1s N
ms ms S
10 = < 30 61 66 12 6
30 = < 60 8 36 4 1
60 + < 100 2 17 3 2
100 0 12 24 5

S6 nhiéu / 1an th(r

Tai liéu tham khdo:
[1] International Union of Producers and Distributors of Electrical Energy

(UNIPEDE) 1991. No.50.02.
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PHU LUC C
(Tham khéo0)
THIET BI THU NGHIEM

Céc vi du vé bo tao tin hiéu thir va cdu hinh phép thir.

C6 thé dung c&u hinh phép thir & hinh C.1(a) va C.1(b) ¢ m6 phong nguén
cung cap. Trang thdi ctia EUT trong diéu kién ngit quing va thay doi dién dp
nguén duoc mo phong bang hai bién dp co dién ap ddu ra bién doi.

Ngudn cung cip bi ngat khi m& dong thoi ca hai cong tic. Khoang thoi gian
ngat quing c6 thé dat trudc. Dién dp giam hoic ting dugc thuc hién bang viéc dong
luan phién cong tic 1 va 2. Hai cong tic nay khong bao gid déng ciing mot lic.
Ching c6 thé dong va m& khong phu thuoc vao géc pha. Cac linh kién ban dan hién
dai nhu: MOSFET cong suét va IGBT dap tng dugc cac yéu cau nay, trudc day khi
dung thyristor va triacs chi m& & géc pha bang 0, vi vay khong mo phdéng dugc
chinh x4c tinh trang thuc té.

Dau ra cua bién 4p bién doi diéu chinh bang tay hoac tu dong.

C6 thé dung bo tao tin hiéu thir dang séng va bo khuéch dai cong suat dé thay
thé bién 4p bién déi va céc cong tic (xem hinh C.1(b)).

Cau hinh nay ciing cho phép thir EUT trong diéu kién c6 su thay déi tin s va
hai.

Cau hinh thi nhét (xem hinh C.1(a)) ¢6 thé dugc don gian hoéa cho cdc phép
thir ting phan, vi du, chi cAn mot bién 4p bién doi cho phép thir thay déi dién dp
(xem hinh C.2).
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Nguén

Day trung tinh

Day pha
o— Bo diéu khién
]
]
|
N ]
Nguén '
| Bo tao
i dang séng
]
]
Day trung tinh
o

20

Bién ap bién déi 1

Céng tac 1

Bién ap bién dsi 2

O

Céng tac 2

N~

EUT

Vén ké
hién séng

Hinh C.1(a): So do thiét bi thir sut dp va ngat qudng dién dp ding
cdc bién dp bién doi va cdc cong tdc

____________________________________________

B khuéch dai
cong suét

Hinh C.1(b): So doé thiét bi thit sut dp va ngdt qudng dién dp
dung bo khuéch dai cong sudt

EUT

Vén ké
hién séng
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Bién ap bién ddi 1

Day pha ,
—O_
Nguén
Vén ké
EUT hién séng

Day trung tinh

(e}

Hinh C.2: So dé thiét bi thit don gidn cho hién tuong thay doi dién dp
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FOREWORD

The technical standard TCN 68 - 208: 2002 “ElectroMagnetic compatibility
(EMC) - Voltage dips, short interruptions and voltage variations immunity” is based
on [EC 61000-4-2 (05/1999). A few of amendaments have been made to the scope to suit
the specific application in Vietnam.

The technical standard TCN 68 - 208: 2002 is drafted by Research Institute of Posts
and Telecommunications (RIPT) at the proposal of Department of Science & Technology

of Ministry of Post and Telematics. The Technical standard is adopted by the Decision
No. 28/2002/QD-BBCVT of the Minister of Posts and Telematics dated 18/12/2002.

The technical standard TCN 68 - 208: 2002 is issued in a bilingual document
(Vietnamese version and English version). In cases of interpretation disputes,
Vietnamese version is applied.

DEPARTMENT OF SCIENCE & TECHNOLOGY
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ELECTROMAGNETIC COMPATIBILITY (EMC)

VOLTAGE DIPS, SHORT INTERRUPTIONS AND VOLTAGE
VARIATIONS IMMUNITY

TESTING AND MEASUREMENT TECHNIQUES

(Issued together with the Decision No. 28/2002/QD-BBCVT of Decemberl8, 2002
of the Minister of Posts and Telematics)

1. Scope

This standard defines the immunity test methods and range of preferred test
levels for electrical and electronic equipment connected to low-voltage power
supply networks for voltage dips, short interruptions, and voltage variations.

The standard applies to electrical and electronic equipment having a rated
input current not exceeding 16 A per phase.

It does not apply to electrical and electronic equipment for connection to DC
networks or 400 Hz AC networks. Tests for these networks will be covered by
other technical standards.

The object of this standard is to establish a common reference for evaluating
the immunity of electrical and electronic equipment when subjected to voltage
dips. short interruptions, and voltage variations.

Note: This standard could be applied to telecommunication equipments.

2. Normative references

[1] IEV 50(161):1990 "International Electrotechnical Vocabulary (IEV) -
Chapter 161 : Electromagnetic compatibility";

[2] IEC 68-1:1988 "Environmental testing - Part 1 : General and guidance",;

[3] IEC 1000-2-1:1990 "Electromagnetic compatibility (EMC) - Part 2:
Environment - Section 1: Description of the environment -
Electromagnetic environment for low-frequency conducted disturbances
and signalling in public power supply systems";

[4] IEC 1000-2-2:1990 "Electromagnetic compatibility (EMC) - Part 2:
Environment - Section 2: Compatibility levels for low-frequency
conducted disturbances and signalling in public power supply systems";
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[5] IEC 1000-4-1:1992 "Electromagnetic compatibility (EMC) - Part 4:
Testing and measurement techniques - Section 2: Overview of immunity
tests - Basic EMC publication".

3. General

Electrical and electronic equipment may be affected by voltage dips, short
interruptions or voltage variations of power supply.

Voltage dips and short interruptions are caused by faults in the network, in
installations or by a sudden large change of load. In certain cases, two or more
consecutive dips or interruptions may occur. Voltage variations are caused by the
continuously varying loads connected to the network.

These phenomena are random in nature and can be characterized in terms of
the deviation from the rated voltage and duration. Voltage dips and short
interruptions are not always abrupt, because of the reaction time of rotating
machines and protection elements connected to the power supply network. If large
mains networks are disconnected (local within a plant or wide area within a region)
the voltage will only decrease gradually due to the many rotating machines, which
are connected to the mains networks. For a short period, the rotating machines will
operate as generators sending power into the network. Some equipment is more
sensitive to gradual variations in voltage than to abrupt change. Most data-
processing equipment has built-in power-fail detectors in order to protect and save
the data in the internal memory so that after the mains voltage has been restored,
the equipment will start up in the correct way. Some power-fail detectors will not
react sufficiently fast on a gradual decrease of the mains voltage. Therefore, the DC
voltage to the integrated circuits will decrease to a level below the minimum
operating voltage before the power-fail detector is activated and data will be lost or
distorted. When the mains voltage is restored, the data-processing equipment will
not be able to restart correctly before it has been re-programmed.

Consequently, different types of tests are specified in this standard to simulate
the effects of abrupt change voltage, and, optionally, for the reasons explained
above, a type test is specified also for gradual voltage change. This test is to be
used only for particular and justified cases, under the responsibility of product
specification or product committees.

It is the responsibility of the product committees to establish which
phenomena among the ones considered in this standard are relevant and to decide
on the applicability of the test.
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4. Definitions
For the purpose of this standard, the following definitions apply.

4.1. Basic EMC standard (ACEC)

Standard giving general and fundamental conditions or rules for the
achievement of EMC, which are related or applicable to all products and systems,
and serve as reference documents for product committees.

4.2. Immunity (to a disturbance)
The ability of a device, equipment or system to perform without degradation
in the presence of an electromagnetic disturbance (IEV 161-01-20).

4.3. Voltage dip
A sudden reduction of the voltage at a point in the electrical system, followed

by voltage recovery after a short period of time, from half a cycle to a few seconds
(IEV 161-08-10, modified).

4.4. Short interruption

The disappearance of the supply voltage for a period of time typically not
exceeding 1 min. Short interruptions can be considered as voltage dips with 100%
amplitude (See also 8.1, IEC 1000-2-1).

4.5. Voltage variation

A gradual change of the supply voltage to a higher or lower value than the
rated voltage. The duration of the change can be short or long with regard to the
period.

4.6. Malfunction
The termination of the ability of an equipment to carry out intended functions
or the execution of unintended functions by the equipment.

5. Test levels

The voltages in this standard use the rated voltage for the equipment (U;) as a
basis for voltage test level specification.

Where the equipment has a rated voltage range the following shall apply:

- If the voltage range does not exceed 20% of the lower voltage specified for
the rated voltage range, a single voltage from that range may be specified as a basis
for test level specification (U);

- In all other cases, the test procedure shall be applied for both the lower and
upper voltages declared in the voltage range:

- Guidance for the selection of test levels and durations is given in annex B.
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5.1. Voltage dips and short interruptions

The change between U; and the changed voltage is abrupt. The step can start

and stop at any phase angles on the mains voltage. The following test voltage levels
(in % U;) are used: 0%, 40% and 70% corresponding to dips and interruptions of
100%, 60% and 30%.

The preferred test levels and durations are given in table 1, and an example is

shown in figure 1. The levels and durations shall be given in the product
specification. A test level of 0% corresponds to a total supply voltage interruption.
In practice, a test voltage level from 0% to 20% of the rated voltage may be

considered as a total interruption.

Shorter durations in the table, in particular the half-cycle, should be tested to

be sure that the equipment under test (EUT) works in its intended performance.

Table 1: Preferred test levels and durations for voltage dips
and short interruptions

Test level Voltage dips and short interruptions Duration
(% U;) (% U;) (in period)
0 100 0.5°
1
5
40 60 10
25
70 30 50
X

* For 0.5 period, the test shall be made in positive and negative polarity, i.e. starting at 0° and 180°,
respectively.

Notes:

1. One or more of the above test levels and durations may be chosen.

2. If the EUT is tested for voltage dips of 100%, it is generally unnecessary to test for other levels for
the same durations. However, for some cases (safeguard systems or electromechanical devices) it
is not true. The product specification or product committee shall give an indication of the
applicability of this note.

3. "x" is an open dutation. This duration can be given in the product specification. Utilities in Europe
have measured dips and shot interruptions of duration between 1/2 a period and 3000 periods, but

duration less than 50 periods are most common.
4. Any duration may apply to any test level.

5.2. Voltage variations (optional)

This test considers a defined transition between rated voltage U; and the

changed voltage.

Note: The voltage change takes place over a short period, and may occur due to change of

load or stored energy in local power networks.

The preferred duration of the voltage changes and the time for which the

reduced voltages are to be maintained are given in table 2. The rate of change of
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voltage should be constant; however, the voltage may be stepped. The steps should
be positioned at zero crossings, and shall be not larger than 10% of U;. Steps under
1% of U, are considered as constant rate of change of voltage.

Table 2: Timing of short-term supply voltage variations

Voltage Time for Time at Time for
test level decreasing voltage reduced voltage increasing voltage
40% U, 2s £+ 20% 1s + 20% 2s + 20%
0% Uy 2s £+ 20% 1s + 20% 2s + 20%
X X X
Note: x represents an open set of durations and can be given in the product specification.

Figure 2 shows the voltage as a function of time. Other values may be taken in
justified cases and shall be specified in product specification.

6. Test instrumentation

6.1. Test generators

The following features are common to the generator for voltage dips, short
interruptions and voltage variations, except as indicated.

Examples of generators are given in annex C.

The generator shall have provision to prevent the emission of heavy
disturbances which, if injected in the power supply network, may influence the test
results.

6.1.1. Characteristics and performance of the generator

Specifications

Output voltage: As required in table 1, + 5%

Change with load at the output
of the generator:

100% output, 0 to 16 A: Less than 5%

70% output, 0 to 23 A: Less than 7%

40% output, 0 to 40 A: Less than 10%

Output current capability: 16 A r.m.s. per phase at rated voltage.

The generator shall be capable of
carrying 23 A at 70% of rated voltage
and 40 A at 40% of rated voltage for a
duration up to 5 s. (This requirement may
be reduced according to the EUT rated
steady-state supply current (see A.2)).
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Peak inrush current drive  Not to be limited by the generator.

capability (not required for  However, the maximum peak drive capa-

voltage variation tests): bility of the generator need not exceed
500 A for 220 V + 240 V mains, or 250

A for 100 V =+ 120 V mains.

Overshoot/undershoot of the

actual  voltage,  generator

loaded with 100 Q) resistive

load: Less than 5% of the change in voltage
Voltage rise (and fall) time

during abrupt change,

generator loaded with 100

resistive load: Between 1 ps and 5 ps

Phase shifting (if necessary): 0°to 360°

Phase relationship of voltage

dips and interruptions with the

power frequency: Less than + 10°

Output impedance shall be predominantly resistive.

The output impedance of the test voltage generator must be low even during
the transition.

6.1.2. Verification of the characteristics at the voltage dips, short interruptions and
voltage variation generators

In order to compare the test results obtained from different test generators, the
generator characteristics shall be verified according to the following:

- The 100%, 70% and 40% r.m.s. output voltages of the generator shall
conform to those percentages of the selected operating voltage: 230 V, 120 V, etc.;

- The r.m.s. values of all three voltages shall be measured at no toad, and shall
be maintained within a specified percentage of their nominal values;

- Load regulation shall be verified at each of the three outputs, and shall not
exceed 5% for 16 A loading at 100%, and specified percentages for 23 A loading at
70% and for 40 A loading at 40%;

- Tests at 70% and 40% need not exceed 5 s in duration.

If it 1s necessary to verify the peak inrush drive current capability, the
generator shall be switched from 0% to 100% of full output, when driving a load
consisting of an uncharged capacitor whose value is 1700 uF in series with a suitable
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rectifier. The test shall be carried out at phase angles of both 90° and 270°. The
circuit required to measure generator inrush current drive capability is given in A.1.

When it is believed that a generator with less than the specified standard
generator peak inrush current may be used because the EUT may draw less than the
specified standard generator peak inrush current (e.g., 500 A for 220 V + 240 V
mains), this shall first be confirmed by measuring the EUT peak inrush current.
When power is applied from the test generator, measured EUT peak inrush current
shall be less than 70% of the peak current drive capability of the generator, as
already verified according to annex A. The actual EUT inrush current shall be
measured both from a cold start and after a 5s turn-off, using the procedure of
annex B.

Generator switching characteristics shall be measured with a 100 € load of
suitable power dissipation rating.

Rise and fall time, as well as overshoot and undershoot, shall be verified for
switching at both 90° and 270°, from 0% to 100%, 100% to 70%, 100% to 40%,
and 100% to 0%.

Phase angle accuracy shall be verified for switching from 0% to 100% and
100% to 0%, at nine phase angles from 0 to 360° in 45° increments. It shall also be
verified for switching from 100% to 70% and 70% to 100%, as well as from 100%
to 40% and 40% to 100%, at 90° and 180°.

The voltage generators shall be recalibrated at defined time periods in
accordance with a recognized quality assurance system.

6.2. Current monitors characteristics for measuring peak inrush current

capability
Output voltage in 50 Q load: 0,01 V/A or more.
Peak current: 1 000 A minimum.
Peak current accuracy (3 ms duration pulse): + 10%.
r.m.s. current: 50 A minimum.
I x T maximum: 10 A.s or more.
Rise/fall time: 500 ns or less.
Low-frequency 3 dB point: 10 Hz or less.
Insertion resistor: 0.001 Q or less.
Construction: Toroidal.
Hole diameter: 5 cm minimum.

6.3. Power source

The frequency of the test voltage must be within + 2% of rated frequency.
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7. Test set-up

The test shall be performed with the EUT connected to the test generator with
the shortest power supply cable as specified by the EUT manufacturer. It no cable
length is specified, it shall be the shortest possible length suitable to the application
of the EUT.

The test set-up for the two types of phenomena described in this standard are:
- Voltage dips and short interruptions:

- Voltage variations with gradual transition between the rated voltage and the
changed voltage.

Figure C.1(a) shows a schematic for the generation of voltage dips, short
interruptions and voltage variations with gradual transition between rated and
changed voltage using a generator with internal switching, and figure C.1(b) using a
generator and a power amplifier.

Figure C.2 shows a schematic only for the generation of voltage variations
with gradual transition between rated and changed voltage using variable
transformers.

Both tests may be implemented with these set-ups.

Tests on the three-phase EUT are accomplished by using three sets of
equipment mutually synchronized.

Examples of test set-ups are given in annex C.

8. Test procedures
Before starting the test of a given equipment, a test plan shall be prepared.
It is recommended that the test plan shall comprise the following items:
- The type designation of the EUT;

- Information on possible connections (plugs, terminals, etc.) and correspon-
ding cables, and peripherals;

- Input power port of equipment to be tested;

- Representative operational modes of the EUT for the test:

- Performance criteria used and defined in the technical specifications;
- Operational mode(s) of equipment:

- Description of the test set-up.

If the actual operating signal sources are not available to the EUT they may be
simulated.
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For each test any degradation of performance shall be recorded. The
monitoring equipment should be capable of displaying the status of the operational
mode of the EUT during and after the tests. After each group at tests a full
functional check shall be performed.

8.1. Laboratory reference conditions

8.1.1. Climatic conditions

The tests shall be carried out in standard climatic conditions in accordance
with IEC 68-1:

- Temperature: 15°C + 35 °C;
- Relative humidity: 25% =+ T5%;
- Barometric pressure: 86 kPa + 106 kPa (860 mbar + 1060 mbar).
Note: Any other value may be given in the product specifications.
8.1.2. Electromagnetic conditions

The electromagnetic conditions of the laboratory shall be such as to guarantee
the correct operation of the EUT in order not to influence the test results.

8.2. Execution of the test
During the tests the main voltage for testing is monitored within accuracy at
2%. The zero crossing control of the generators must have an accuracy of £10°.

8.2.1. Voltage dips and short interruptions

The EUT shall be tested for each selected combination of test level and
duration with a sequence of three dips/interruptions with intervals of 10 s minimum
(between each test event). Each representative mode of operation shall be tested.

Abrupt changes in supply voltage shall occur at zero crossings of the voltage,
and at additional angles considered critical by product committees or individual
product specifications preferably selected from 45°, 90°, 135°, 180°, 225°, 270° and
315° on each phase.

For three-phase systems, phase-by-phase test is preferred. In certain cases e.g.
three-phase meters and three-phase power-supply equipment, all the three phases
must be simultaneously tested. In the case of simultaneous application at dips or
interruptions on all the three phases, the zero crossing condition at the voltage, as
given in 6.1, will be fulfilled only on one phase.

8.2.2. Voltage variations (optional)

The EUT is tested to each of the specified voltage variations, three times at 10
s interval or the most representative modes of operations.
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9. Test results and test report

This clause gives a guide for the evaluation of the test results and for the test
report related to this standard.

The variety and diversity of equipment and systems to be tested make the task
of establishing the effects of voltage dips, short interruptions and voltage variations
on equipment and systems difficult.

The test results shall be classified on the basis of the operating conditions and
functional specifications of the equipment under test, as in the following, unless
different specifications are given by product committees or product specifications.

a) Normal performance within the specification limits.

b) Temporary degradation or loss of function or performance which is self-
recoverable.

c) Temporary degradation or loss of function or performance which requires
operator intervention or system reset.

d) Degradation or loss of function which is not recoverable due to damage of
equipment (components) or software, or loss of data.

EUT shall not become dangerous or unsafe as a result at the application of the
test defined in this standard.

In case of acceptance tests, the test programme and the interpretation of the
results shall be described in the specific product standard.

As a general rule, the test result is positive if the equipment shows its
immunity, for all the period of application of the test, and at the end of the tests the
EUT fulfils the functional requirements established in the technical specification.

The technical specification may define effects on the EUT, that may be
considered not relevant and therefore acceptable.

For these conditions it shall be verified that the equipment is able to recover
its operative capabilities by itself at the end of application of the test levels and
durations; therefore, the time interval during which the equipment has lost its full
functional capabilities shall be recorded. These verifications are binding for the
definitive evaluation of the test result.

The test report shall include the test conditions and the test results.
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U |
Note: The voltage decreases to 70% for 10 periods. Step at zero crossing.
Figure 1:Voltage dips
u
100% U; _|
40% U; _|
0% U; _

t(s)
Note: The voltage gradually decreases

Figure 2: Voltage variation
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ANNEX A
(Normative)

TEST CIRCUIT DETAILS

A.1. Test generator peak inrush current drive capability

The circuit for measuring generator peak inrush current drive capability is
shown in figure Al. Use of the bridge rectifier makes it unnecessary to change
rectifier polarity for tests at 270" versus 90°. The rectifier half-cycle mains current
rating should be at least twice the generator's inrush current drive capability to
provide a suitable operating safety factor.

The 1700 uF electrolytic capacitor shall have a tolerance of + 20%. It shall
have a voltage rating preferably 15% + 20% in excess of the nominal peak voltage
of the mains e.g. 400 V for 220 V + 240 V mains. It shall also be able to
accommodate peak inrush current up to at least twice the generator’s inrush current
drive capability, to provide an adequate operating safety factor. The capacitor shall
have the lowest possible equivalent series resistance (ESR) at both 100 Hz and 20

kHz, not exceeding 0.1 € at either frequency.

Since the test shall be performed with the 1700 pF capacitor discharged, a
resistor shall be connected in parallel with it and several RC time constants must be

allowed between tests. With a 10000 Q resistor, the RC time constant is 17s, so
that a wait of 1.5 min to 2 min should be used between inrush drive capability tests.

Resistors as low as 100 Q2 may be used when shorter wait times are desired.

The current probe shall be able to accommodate the full generator peak inrush
current drive for one-quarter cycle without saturation.

Tests shall be run by switching the generator output from 0% to 100% at
mains phasings of both 90° and 270°, to ensure sufficient peak inrush current drive
capability for both polarities.

A.2. EUT peak inrush current requirement

When a generator peak inrush current drive capability meets the specified
requirement (e.g., at least 500 A for a 220 V + 240 V mains), it is not necessary to
measure the EUT peak inrush current requirement.
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However, a generator with less than this inrush current may be used for the
test, if the inrush requirement of the EUT is less than the inrush drive capability of
the generator. The circuit of figure A.2 shows an example of how to measure the
peak inrush current of an EUT to determine if it is less than the inrush drive
capability of a low-inrush drive capability generator.

The circuit uses the same current transformer as the circuit of figure A.1. Four
peak inrush current tests are performed:

a) Power off for at least 5 min; measure peak inrush current when it is turned
back on at 90°;

b) Repeat (a), at 270°;

c) Power on preferably for at least one minute; off for 5 s; then measure peak
inrush current when it is turned back on again at 90

d) Repeat (c), at 270°.

In order to be able to use a low-inrush drive current capability generator to test

a particular EUT, that EUT’s measured inrush current shall be less than 70% of the

measured inrush current drive capability of the generator.
To oscilloscope

T
Voltage

interrupt 5 m

generator
G -/

Where
G is the voltage interrupt generator, switched on at 90° and 270°;
T is the current probe, with monitoring output to oscilloscope;

B is the rectifier bridge;

R is the bleeder resistor, not over 10000 Q or less than 100 Q;

C is the 1700 uF + 20% electrolytic capacitor.

|+

Figure A.l: Circuit for determining the inrush current drive
capability of the short interruptions generator

To oscilloscope

D

C

Voltage U

interrupt EUT
generator

G

Figure A.2: Circuit for determining the peak inrush current requirement of an EUT
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ANNEX B
(Informative)
GUIDE FOR THE SELECTION OF TEST LEVELS

The test parameters, duration and depth, should be selected by considering the
data given below.

Consideration of the consequences of failure (including modes of potential
failure and the action necessary to restore operation) should be borne in mind in
selecting these parameters.

The following data is an extract from a UNIPEDE study [1].

This study was conducted with the purpose of providing customers and
manufacturers with adequate information an the relative rate of occurrence,
duration/depth of voltage dips and short interruptions, according to the definition of
voltage dips issued from IEC 1000-2-2.

The study was confined to disturbances caused by faults or switching
operations in the public supply systems.

Table B.1
Duration
D?th 10 ms to 100 ms to 500msto< | 1sto<

° <100 ms <500 ms 1s 3s
10 to < 30 61 66 12 6
30to <60 8 36 4 1
60 to < 100 2 17 3 2
100 0 12 24 5

Number of disturbances/annum

Reference document

[1] International Union of Producers and Distributors of Electrical Energy (UNIPEDE),
1991, No 50.02.
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ANNEX C
(Informative)
TEST INSTRUMENTATION

Examples of generators and test set-ups.

Figures C.1a and C.1b show two possible test configurations for mains supply
simulation. To show the behaviour of the EUT under certain conditions,
interruptions and voltage variations are simulated by means of two transformers
with variable output voltages.

Opening both switches simultaneously interrupts the power supply. The
duration of the interruption can be preset. Voltage drops and rises are simulated by
alternately closing switch 1 and switch 2. These two switches are never closed at
the same time. It shall be possible to open and close the switches independently of
the phase angle. Modern semiconductors such as power MOSFET and IGBT fulfil
this requirement, whereas the thyristors and triacs used in the past can only open
during zero crossing, and therefore do not simulate the real situation correctly.

The output voltage of the variable transformers can either be adjusted
manually or automatically by means of a motor.

Wave-form generators and power amplifiers can be used instead of variable
transformers and switches (see figure C.1(b)).

This configuration also allows testing of the EUT in the context of frequency
variations and harmonics.

The first configuration (see figure C.1(a) can be simplified for partial tests. e.g.
only one variable transformer is required for voltage variations (see figure C.2).
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Variable transformer 1

EUT
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oscilloscope

Figure C.1(a): Schematic of test instrumentation for voltage dips and short

interruptions using variable transformers and switches
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Volmeter
oscilloscope

Figure C.1(b): Schematic of test instrumentation for voltage dips, short

interruptions and variations using power amplifier
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____________________________________________ A1
1 1
i Variable tranformer 1 |
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Phase  _! i
: |
1 1
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Power ' i
supply | |
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! ! oscilloscope
! 1
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i |
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Figure C.2: Schematic of simplified test instrumentation for voltage variations
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