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Lêi nãi ®Çu 
 
 

Tiªu chuÈn Ngµnh TCN 68 - 208: 2002 “T­¬ng thÝch ®iÖn tõ (EMC) - MiÔn 
nhiÔm ®èi víi c¸c hiÖn t­îng sôt ¸p, ng¾t qu·ng vµ thay ®æi ®iÖn ¸p - Ph­¬ng ph¸p 
®o vµ thö” ®­îc x©y dùng trªn c¬ së chÊp thuËn ¸p dông nguyªn vÑn c¸c yªu cÇu trong 
tiªu chuÈn IEC 1000 - 4 - 11: 1994 “T­¬ng thÝch ®iÖn tõ (EMC) – PhÇn 4: C¸c kü thuËt 
®o vµ thö - Ch­¬ng 11: PhÐp thö miÔn nhiÔm ®èi víi c¸c hiÖn t­îng sôt ¸p, ng¾t qu·ng vµ 
thay ®æi ®iÖn ¸p”. 

Tiªu chuÈn Ngµnh TCN 68 - 208: 2002 do ViÖn Khoa häc Kü thuËt B­u ®iÖn (RIPT) 
biªn so¹n theo ®Ò nghÞ cña Vô Khoa häc - C«ng nghÖ vµ ®­îc Bé B­u chÝnh ViÔn th«ng 
ban hµnh theo QuyÕt ®Þnh sè 28/2002/Q§-BBCVT ngµy 18/12/2002. 

Tiªu chuÈn Ngµnh TCN 68 - 208: 2002 ®­îc ban hµnh d­íi d¹ng song ng÷ (tiÕng 
ViÖt vµ tiÕng Anh). Trong tr­êng hîp cã tranh chÊp vÒ c¸ch hiÓu do biªn dÞch, b¶n tiÕng 
ViÖt ®­îc ¸p dông. 

 
 

Vô khoa häc - c«ng nghÖ 
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T­¬ng thÝch ®iÖn tõ (EMC) 

MiÔn nhiÔm ®èi víi c¸c hiÖn t­îng  
sôt ¸p, ng¾t qu·ng vµ thay ®æi ®iÖn ¸p 

ph­¬ng ph¸p ®o vµ thö  
 

(Ban hµnh kÌm theo QuyÕt ®Þnh sè 28/2002/Q§-BBCVT ngµy 18/12/2002  
cña Bé tr­ëng Bé B­u chÝnh, ViÔn th«ng) 

1. Ph¹m vi 

Tiªu chuÈn nµy quy ®Þnh c¸c ph­¬ng ph¸p thö, c¸c møc thö kh¶ n¨ng miÔn 
nhiÔm cho thiÕt bÞ ®iÖn vµ ®iÖn tö nèi víi nguån ®iÖn h¹ ¸p cã c¸c hiÖn t­îng sôt 
¸p, ng¾t qu·ng vµ thay ®æi ®iÖn ¸p. 

Tiªu chuÈn nµy ¸p dông cho c¸c thiÕt bÞ ®iÖn, ®iÖn tö cã dßng ®Çu vµo ®Þnh 
møc kh«ng v­ît qu¸ 16 A mçi pha. 

Tiªu chuÈn nµy kh«ng ¸p dông ®èi víi c¸c thiÕt bÞ ®iÖn, ®iÖn tö nèi víi m¹ng 
DC hoÆc AC 400 Hz. C¸c phÐp thö ®èi víi m¹ng trªn sÏ ®­îc quy ®Þnh trong c¸c 
tiªu chuÈn kh¸c. 

Môc ®Ých cña tiªu chuÈn lµ x¸c lËp mét chuÈn chung ®¸nh gi¸ møc ®é miÔn 
nhiÔm cña c¸c thiÕt bÞ ®iÖn, ®iÖn tö khi chÞu t¸c ®éng cña hiÖn t­îng sôt ¸p, ng¾t 
qu·ng vµ thay ®æi ®iÖn ¸p nguån. 

Chó ý: Tiªu chuÈn nµy ®­îc ¸p dông cho c¸c thiÕt bÞ viÔn th«ng. 

2. Tµi liÖu tham chiÕu chuÈn 

[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. Tæng quan 

Nh÷ng thiÕt bÞ ®iÖn, ®iÖn tö cã thÓ bÞ ¶nh h­ëng bëi c¸c hiÖn t­îng sôt ¸p, 
ng¾t qu·ng hoÆc thay ®æi ®iÖn ¸p cña nguån ®iÖn cung cÊp. 

HiÖn t­îng sôt ¸p vµ ng¾t qu·ng ®iÖn ¸p cã thÓ do lçi trong m¹ng, trong l¾p 
®Æt hoÆc do thay ®æi lín ®ét ngét cña t¶i. Trong thùc tÕ, cã thÓ x¶y ra nh÷ng tr­êng 
hîp cã hai hoÆc nhiÒu hiÖn t­îng sôt ¸p hoÆc ng¾t qu·ng ®iÖn ¸p liªn tiÕp. Cßn hiÖn 
t­îng thay ®æi ®iÖn ¸p th­êng lµ do t¶i nèi víi m¹ng ®iÖn thay ®æi liªn tôc. 

VÒ b¶n chÊt, nh÷ng hiÖn t­îng nµy lµ ngÉu nhiªn vµ ®­îc ®Æc tr­ng bëi sù 
thay ®æi ®iÖn ¸p ®Þnh møc vµ kho¶ng thêi gian x¶y ra sù thay ®æi ®ã. C¸c ®éng c¬ 
®iÖn vµ phÇn tö b¶o vÖ nèi víi m¹ng cÊp nguån th­êng cã thêi gian ph¶n øng ®èi 
víi c¸c hiÖn t­îng sôt ¸p vµ ng¾t qu·ng ®iÖn ¸p, cho nªn c¸c hiÖn t­îng trªn kh«ng 
th­êng xuyªn xÈy ra ®ét ngét. NÕu c¸c nguån cÊp ®iÖn lín ®­îc ng¾t ra (trong néi 
bé mét c«ng tr×nh hoÆc mét vïng réng trong mét khu vùc) th× khi xÈy ra c¸c hiÖn 
t­îng sôt ¸p, ng¾t qu·ng ®iÖn ¸p, ®iÖn ¸p chØ gi¶m tõ tõ do cã nhiÒu ®éng c¬ ®iÖn 
nèi víi m¹ng nguån. Lý do lµ trong thêi gian ph¶n øng, c¸c ®éng c¬ ®iÖn sÏ ho¹t 
®éng nh­ c¸c m¸y ph¸t cÊp nguån ®Õn m¹ng. Trong thùc tÕ, cã mét sè thiÕt bÞ nh¹y 
c¶m víi sù thay ®æi ®iÖn ¸p nguån tõ tõ h¬n lµ sù thay ®æi ®ét ngét. HÇu hÕt c¸c 
thiÕt bÞ xö lý d÷ liÖu ®Òu cã c¸c bé ph¸t hiÖn lçi nguån nh»m b¶o vÖ, l­u gi÷ d÷ 
liÖu trong bé nhí. Sau khi ®iÖn ¸p nguån kh«i phôc, thiÕt bÞ sÏ trë l¹i ho¹t ®éng 
b×nh th­êng. Mét sè bé ph¸t hiÖn lçi nguån kh«ng ph¶n øng ®ñ nhanh víi sù gi¶m 
®iÖn ¸p nguån tõ tõ. V× thÕ, tr­íc khi nh÷ng bé ph¸t hiÖn lçi nµy ho¹t ®éng, ®iÖn ¸p 
DC cña c¸c m¹ch tÝch hîp cã thÓ bÞ gi¶m ®Õn møc d­íi ®iÖn ¸p ho¹t ®éng tèi thiÓu, 
lµm d÷ liÖu mÊt hoÆc sai lÖch. Khi ®iÖn ¸p nguån kh«i phôc, thiÕt bÞ sÏ kh«ng thÓ 
lµm viÖc b×nh th­êng, nÕu kh«ng ®­îc ®Æt l¹i ch­¬ng tr×nh ho¹t ®éng. 

V× vËy, trong tiªu chuÈn nµy quy ®Þnh c¸c lo¹i phÐp thö kh¸c nhau m« pháng 
c¸c ¶nh h­ëng thay ®æi ®iÖn ¸p nguån ®ét ngét vµ, víi nh÷ng lý do gi¶i thÝch ë 
trªn, quy ®Þnh phÐp thö kh«ng b¾t buéc cho sù thay ®æi ®iÖn ¸p nguån tõ tõ. PhÐp 
thö nµy chØ sö dông cho nh÷ng tr­êng hîp thö nghiÖm ®Æc biÖt, theo tµi liÖu kü 
thuËt s¶n phÈm hoÆc theo qui ®Þnh cña c¸c nhµ qu¶n lý s¶n phÈm. 

C¸c nhµ qu¶n lý s¶n phÈm cã tr¸ch nhiÖm x¸c ®Þnh hiÖn t­îng nµo trong sè 
c¸c hiÖn t­îng ®­îc nªu trong tiªu chuÈn lµ thÝch hîp (víi s¶n phÈm cÇn thö) vµ 
quyÕt ®Þnh ¸p dông phÐp thö. 
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4. C¸c ®Þnh nghÜa  

Trong ph¹m vi tiªu chuÈn nµy, c¸c ®Þnh nghÜa d­íi ®©y ®­îc hiÓu nh­ sau: 

4.1. Tiªu chuÈn EMC c¬ b¶n  

Tiªu chuÈn EMC c¬ b¶n lµ tiªu chuÈn quy ®Þnh c¸c ®iÒu kiÖn, c¸c quy t¾c c¬ 
b¶n vµ tæng qu¸t ®Ó ®¹t ®­îc sù t­¬ng thÝch ®iÖn tõ ®èi víi tÊt c¶ c¸c s¶n phÈm, c¸c 
hÖ thèng. Tiªu chuÈn EMC c¬ b¶n cã vai trß lµ nh÷ng tµi liÖu tham chiÕu cho c¸c 
nhµ qu¶n lý s¶n phÈm. 

4.2. MiÔn nhiÔm (®èi víi nhiÔu) 

MiÔn nhiÔm lµ kh¶ n¨ng ho¹t ®éng cña mét dông cô, mét thiÕt bÞ hoÆc mét hÖ 
thèng mµ kh«ng cã sù suy gi¶m chÊt l­îng khi cã nhiÔu ®iÖn tõ [IEV 161-01-20]. 

4.3. Sôt ¸p  

Sôt ¸p lµ hiÖn t­îng gi¶m ®iÖn ¸p ®ét ngét t¹i mét thêi ®iÓm nµo ®ã trong hÖ 
thèng ®iÖn, sau mét nöa chu kú ®Õn mét vµi gi©y ®iÖn ¸p l¹i ®­îc phôc håi. [IEV 
161- 08- 10, söa ®æi]. 

4.4. Ng¾t qu·ng ®iÖn ¸p 

Ng¾t qu·ng ®iÖn ¸p lµ hiÖn t­îng mÊt ®iÖn ¸p nguån trong mét kho¶ng thêi 
gian th­êng kh«ng v­ît qu¸ 1 phót. Sù ng¾t qu·ng ®iÖn ¸p cã thÓ coi nh­ sù sôt ¸p 
100% biªn ®é (xem 8.1 IEC 1000-2-1). 

4.5. Thay ®æi ®iÖn ¸p  

Thay ®æi ®iÖn ¸p lµ hiÖn t­îng ®iÖn ¸p nguån thay ®æi tõ tõ lªn cao hoÆc 
xuèng thÊp so víi ®iÖn ¸p ®Þnh møc. Kho¶ng thêi gian thay ®æi ®iÖn ¸p cã thÓ ng¾n 
hoÆc dµi. 

4.6. Sù cè   

Sù cè lµ hiÖn t­îng thiÕt bÞ kh«ng ho¹t ®éng hoÆc thùc hiÖn sai chøc n¨ng.  

5. C¸c møc thö  

Tiªu chuÈn nµy lÊy ®iÖn ¸p ®Þnh møc cña thiÕt bÞ ®­îc thö nghiÖm (UT) lµm c¬ 
së cho chØ tiªu møc thö ®iÖn ¸p.  

Víi thiÕt bÞ cã mét d¶i ®iÖn ¸p ®Þnh møc, ph¶i ¸p dông c¸c quy ®Þnh vÒ møc 
thö nh­ sau: 

- NÕu d¶i ®iÖn ¸p kh«ng v­ît qu¸ 20% trÞ sè ®iÖn ¸p thÊp cña d¶i ®iÖn ¸p 
®Þnh møc, th× cã thÓ lÊy mét trÞ sè ®iÖn ¸p trong d¶i nµy lµm c¬ së cho chØ tiªu 
møc thö (UT); 
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- Trong c¸c tr­êng hîp kh¸c, c¸c b­íc thö ®­îc ¸p dông cho c¶ hai trÞ sè ®iÖn 
¸p thÊp vµ ®iÖn ¸p cao cña d¶i ®iÖn ¸p ®ã; 

- H­íng dÉn lùa chän møc thö vµ kho¶ng thêi gian thö nghiÖm cã trong phô 
lôc B. 

5.1. HiÖn t­îng sôt ¸p vµ ng¾t qu·ng ®iÖn ¸p  

B¶ng 1: Møc thö vµ kho¶ng thêi gian thö khuyÕn nghÞ ®èi víi  
hiÖn t­îng sôt ¸p vµ ng¾t qu·ng ®iÖn ¸p nguån 

Møc thö 
(% UT) 

Sôt ¸p vµ ng¾t qu·ng 
 ®iÖn ¸p (% UT)  

Kho¶ng thêi gian 
(theo chu kú) 

0 100 

40 60 

70 30 

0,5* 
1 
5 

10 
25 
50 
x 

* §èi víi 0,5 chu kú, phÐp thö thùc hiÖn ë cùc tÝnh d­¬ng vµ ©m, tøc lµ b¾t ®Çu ë gãc pha 00 vµ 1800 
theo thø tù. 
Chó ý: 
1. Cã thÓ lùa chän mét hoÆc nhiÒu møc thö vµ kho¶ng thêi gian thö nªu trªn. 
2. Th«ng th­êng, nÕu thö EUT trong tr­êng hîp sôt ¸p 100%, th× kh«ng cÇn thö c¸c møc thö kh¸c 
cã cïng kho¶ng thêi gian thö, trõ mét sè tr­êng hîp (c¸c hÖ thèng b¶o an hoÆc c¸c dông cô c¬ 
®iÖn). ChØ tiªu kü thuËt s¶n phÈm hoÆc nhµ qu¶n lý s¶n phÈm ph¶i cã h­íng dÉn ¸p dông chó ý nµy. 
3. "x" lµ kho¶ng thêi gian më cã thÓ cã trong chØ tiªu kü thuËt s¶n phÈm. Thùc tÕ ë ch©u ¢u ®· ®o 
®­îc sôt ¸p vµ ng¾t qu·ng ®iÖn ¸p nguån trong kho¶ng thêi gian gi÷a 1/2 chu kú vµ 3000 chu kú, 
nh­ng kho¶ng thêi gian nhá h¬n 50 chu kú lµ phæ biÕn nhÊt. 
4. Cã thÓ ¸p dông kho¶ng thêi gian bÊt kú cho mét møc thö bÊt kú. 

Sù chuyÓn ®æi gi÷a UT vµ ®iÖn ¸p thay ®æi lµ ®ét ngét, b­íc thö cã thÓ b¾t ®Çu 
vµ kÕt thóc ë gãc pha bÊt kú cña ®iÖn ¸p nguån sö dông. C¸c møc ®iÖn ¸p thö (tÝnh 
b»ng % cña UT) ®­îc ¸p dông lµ 0%, 40% vµ 70% t­¬ng øng víi møc sôt ¸p vµ 
ng¾t qu·ng ®iÖn ¸p 100%, 60% vµ 30%. 

C¸c møc thö vµ kho¶ng thêi gian thö khuyÕn nghÞ trong b¶ng 1, h×nh 1 lµ mét 
vÝ dô vÒ tÝn hiÖu sôt ¸p nguån. Møc thö vµ kho¶ng thêi gian thö ph¶i ®­îc quy ®Þnh 
trong chØ tiªu kü thuËt s¶n phÈm. Møc thö 0% t­¬ng øng víi tr­êng hîp ng¾t toµn 

bé ®iÖn ¸p nguån. Trong thùc tÕ, møc ®iÖn ¸p thö 0 ÷ 20% ®iÖn ¸p ®Þnh møc cã thÓ 
xem nh­ lµ tr­êng hîp ng¾t toµn bé ®iÖn ¸p nguån. 

Víi c¸c kho¶ng thêi gian ng¾n h¬n c¸c gi¸ trÞ nªu trong b¶ng, ®Æc biÖt lµ 
kho¶ng thêi gian nöa chu kú, ph¶i ®­îc thö ®Ó ®¶m b¶o r»ng thiÕt bÞ ®­îc thö 
(EUT) ®¸p øng c¸c chØ tiªu kü thuËt. 
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5.2. HiÖn t­îng thay ®æi ®iÖn ¸p (tuú chän) 

PhÐp thö nµy xem xÐt sù qu¸ ®é x¸c ®Þnh gi÷a ®iÖn ¸p ®Þnh møc UT vµ ®iÖn ¸p 
thay ®æi. 

Chó ý: Sù thay ®æi ®iÖn ¸p xÈy ra trong mét kho¶ng thêi gian ng¾n, cã thÓ do t¶i hoÆc n¨ng 
l­îng tÝch tr÷ trong c¸c m¹ng nguån ®iÖn lùc ®Þa ph­¬ng thay ®æi. 

B¶ng 2 ®­a ra kho¶ng thêi gian khuyÕn nghÞ ®Ó thay ®æi ®iÖn ¸p vµ kho¶ng 
thêi gian duy tr× ®iÖn ¸p ®· gi¶m. Tèc ®é thay ®æi ®iÖn ¸p lµ kh«ng ®æi, tuy nhiªn 
®iÖn ¸p cã thÓ thay ®æi tõng b­íc. C¸c b­íc ph¶i b¾t ®Çu ë ®iÓm 0 (gãc pha 0) vµ 
kh«ng lín h¬n 10% UT. §èi víi c¸c b­íc nhá h¬n 1% UT, tèc ®é thay ®æi ®iÖn ¸p 
®­îc coi nh­ kh«ng ®æi. 

B¶ng 2: Thêi gian thay ®æi ®iÖn ¸p nguån 
Møc 

®iÖn ¸p thö 
Thêi gian 

gi¶m ®iÖn ¸p 
Thêi gian ®iÖn ¸p ®· 

gi¶m tån t¹i 
Thêi gian 

t¨ng ®iÖn ¸p 
40% UT 2s ± 20% 1s ± 20% 2s ± 20% 
0% UT 2s ± 20% 1s ± 20% 2s ± 20% 

 x x x 
Chó ý: x lµ kho¶ng thêi gian ®Ó më, cã thÓ cã trong chØ tiªu kü thuËt s¶n phÈm. 

H×nh 2 biÓu diÔn hµm ®iÖn ¸p theo thêi gian. C¸c trÞ sè kh¸c cã thÓ ®­îc sö 
dông trong c¸c tr­êng hîp ®iÒu chØnh vµ ph¶i ®­îc quy ®Þnh trong chØ tiªu kü thuËt 
s¶n phÈm. 

6. ThiÕt bÞ thö  

6.1. C¸c bé t¹o tÝn hiÖu thö  

Trõ nh÷ng tr­êng hîp x¸c ®Þnh, bé t¹o tÝn hiÖu thö sôt ¸p, ng¾t qu·ng vµ thay 
®æi ®iÖn ¸p nguån th­êng cã c¸c ®Æc ®iÓm chung nh­ ë d­íi ®©y. 

C¸c vÝ dô vÒ bé t¹o tÝn hiÖu thö ®­îc giíi thiÖu trong phô lôc C. 

Bé t¹o tÝn hiÖu thö ph¶i ®¶m b¶o kh«ng t¹o ra nh÷ng nguån nhiÔu m¹nh, 
nhiÔm vµo m¹ng cÊp nguån, cã thÓ ¶nh h­ëng ®Õn kÕt qu¶ thö. 

6.1.1. §Æc tÝnh vµ chÊt l­îng bé t¹o tÝn hiÖu thö  
C¸c chØ tiªu kü thuËt: 

§iÖn ¸p ®Çu ra: Nh­ yªu cÇu trong b¶ng 1, ± 5%. 

Thay ®æi t¶i ®Çu ra: 

100% ®iÖn ¸p ra, 0 ÷ 16 A: 

70% ®iÖn ¸p ra, 0 ÷ 23 A:                

40% ®iÖn ¸p ra, 0 ÷ 40 A: 

 

Nhá h¬n 5%. 

Nhá h¬n 7%. 

Nhá h¬n 10%. 



TCN 68 - 208: 2002 

 10 

Kh¶ n¨ng cung cÊp dßng ®Çu ra: 16 A r.m.s/pha ë ®iÖn ¸p danh ®Þnh vµ 
23 A r.m.s/pha ë 70% ®iÖn ¸p ®Þnh møc, 
40 A r.m.s/pha ë 40% ®iÖn ¸p ®Þnh møc 
trong kho¶ng thêi gian ®Õn 5s (yªu cÇu 
nµy cã thÓ gi¶m theo dßng cung cÊp 
®Þnh møc b·o hoµ cña EUT (xem A.2)). 

Kh¶ n¨ng chÞu ®ùng dßng khëi 
®éng (kh«ng yªu cÇu víi phÐp thö 
thay ®æi ®iÖn ¸p nguån): 

Kh«ng bÞ giíi h¹n, nh­ng kh«ng cÇn 
v­ît qu¸: 

- 500 A víi nguån vµo 220 ÷ 240 V; 

- 250 A víi nguån vµo 100 ÷ 120 V. 

§iÖn ¸p v­ît trªn/hoÆc gi¶m d­íi 
møc thùc tÕ khi cã t¶i thuÇn trë 100 

Ω: 

 

Nhá h¬n 5% trÞ sè thay ®æi ®iÖn ¸p 

Thêi gian t¨ng (gi¶m) ®iÖn ¸p khi 

cã t¶i thuÇn trë 100 Ω: 

 

N»m trong kho¶ng 1 µs vµ 5 µs 

DÞch pha (nÕu cÇn thiÕt): 00 ®Õn 3600 

Mèi quan hÖ vÒ pha cña sôt ¸p vµ 
ng¾t qu·ng ®iÖn ¸p víi tÇn sè 
nguån: 

 

Nhá h¬n ± 100 

Trë kh¸ng ®Çu ra chñ yÕu lµ thuÇn trë vµ cã trÞ sè thÊp ngay c¶ khi ë tr¹ng th¸i 
qu¸ ®é. 

6.1.2. KiÓm tra c¸c ®Æc tÝnh cña bé t¹o tÝn hiÖu thö 

§Ó so s¸nh kÕt qu¶ thö thu ®­îc tõ c¸c bé t¹o tÝn hiÖu thö kh¸c nhau, c¸c ®Æc 
tÝnh cña bé t¹o tÝn hiÖu thö sÏ ®­îc kiÓm tra nh­ sau: 

- 100%, 70%, 40% r.m.s (trÞ sè hiÖu dông) ®iÖn ¸p ra cña bé t¹o tÝn hiÖu thö 
ph¶i phï hîp víi c¸c trÞ sè % ®iÖn ¸p ho¹t ®éng ®­îc chän: 230 V, 120 V...; 

- C¸c trÞ sè r.m.s cña ba ®iÖn ¸p trªn ph¶i ®­îc ®o ë tr¹ng th¸i kh«ng t¶i vµ 
®­îc duy tr× trong ph¹m vi % cho phÐp cña c¸c trÞ sè danh ®Þnh; 

- ViÖc ®iÒu chØnh t¶i t¹i 3 tr­êng hîp ®iÖn ¸p ra ph¶i ®­îc kiÓm so¸t ë tõng 
tr­êng hîp vµ kh«ng v­ît qu¸ 5% ®èi víi dßng t¶i 16 A ë tr­êng hîp 100% ®iÖn 
¸p ra, còng nh­ c¸c trÞ sè % ®· cho ®èi víi dßng t¶i 23 A ë 70%; 40 A ë 40% 
®iÖn ¸p ra; 

- Thêi gian thö ë møc 70% vµ 40% ®iÖn ¸p ra kh«ng v­ît qu¸ 5s. 
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NÕu cÇn kiÓm tra kh¶ n¨ng chÞu ®ùng dßng khëi ®éng cña bé t¹o tÝn hiÖu thö, 

ph¶i thay ®æi t¶i ®Çu ra bé t¹o tÝn hiÖu thö tõ 0 ÷ 100% gi¸ trÞ b»ng viÖc ®iÒu chØnh 

tô ®iÖn 1700 µF m¾c nèi tiÕp víi bé chØnh l­u. ViÖc kiÓm tra nµy sÏ ®­îc tiÕn hµnh 
ë c¶ hai gãc pha 900 vµ 2700. M¹ch ®o kh¶ n¨ng chÞu ®ùng dßng khëi ®éng cña bé 
t¹o tÝn hiÖu thö ®­îc tr×nh bµy trong phÇn A.1. 

Khi ®o dßng khëi ®éng ®Ønh cña EUT mµ thÊy thÊp h¬n dßng khëi ®éng ®Ønh 

bé t¹o tÝn hiÖu chuÈn (500 A ®èi víi nguån 220 ÷ 240 V), th× trong tr­êng hîp nµy 
mét bé t¹o tÝn hiÖu thö cã dßng khëi ®éng ®Ønh thÊp h¬n gi¸ trÞ quy ®Þnh còng cã 
thÓ ®­îc sö dông. Tuy nhiªn theo phô lôc A, khi bé t¹o tÝn hiÖu thö ®­îc ®­a vµo 
m¹ch thö, dßng khëi ®éng cña EUT ®o ®­îc ph¶i nhá h¬n 70% kh¶ n¨ng chÞu ®ùng 
dßng khëi ®éng cña bé t¹o tÝn hiÖu. Dßng khëi ®éng EUT thùc tÕ ®­îc ®o khi b¾t 
®Çu khëi ®éng vµ sau khi t¾t 5s theo h­íng dÉn ë phô lôc B. 

§Æc tÝnh chuyÓn m¹ch cña bé t¹o tÝn hiÖu thö ®­îc ®o víi t¶i 100 Ω cã møc 
tiªu thô n¨ng l­îng thÝch hîp.  

Thêi gian t¨ng vµ gi¶m còng nh­ sù qu¸ t¶i vµ thÊp t¶i ®­îc kiÓm tra víi c¸c 

tr­êng hîp chuyÓn ®æi ë gãc pha 900 vµ 2700, tõ 0 ÷ 100%; 100 ÷ 70%; 100 ÷ 40% 

vµ 40 ÷ 0% trÞ sè ®iÖn ¸p ra. 

§é chÝnh x¸c gãc pha ®­îc kiÓm tra trong c¸c tr­êng hîp chuyÓn ®æi tõ 0 ÷ 

100% vµ tõ 100 ÷ 0% trÞ sè ®iÖn ¸p ra, t¹i chÝn gãc pha tõ 0 ÷ 3600 víi sè gia 

450.ViÖc kiÓm tra nµy còng ®­îc thùc hiÖn ®èi víi tr­êng hîp chuyÓn ®æi tõ 100 ÷ 

70% vµ tõ 70 ÷ 100%, còng nh­ tõ 100 ÷ 40% vµ 40 ÷ 100% trÞ sè ®iÖn ¸p ra, ë 
gãc pha 900 vµ 1800 .  

Sau mét sè chu kú ho¹t ®éng nhÊt ®Þnh, c¸c bé t¹o tÝn hiÖu thö ph¶i ®­îc hiÖu 
chuÈn l¹i b»ng mét hÖ thèng ®¶m b¶o chÊt l­îng ®­îc c«ng nhËn.  

6.2. §Æc tÝnh bé gi¸m s¸t ®o dßng khëi ®éng ®Ønh 

 §iÖn ¸p ®Çu ra víi t¶i 50 Ω: 0,01 V/A hoÆc lín h¬n. 

Dßng ®Ønh: ThÊp nhÊt 1 000 A. 
§é chÝnh x¸c dßng ®Ønh (xung ®é réng 3 ms): ± 10%. 
Dßng r.m.s (hiÖu dông): Nhá nhÊt 50 A. 
IxT lín nhÊt: 10 A.s hoÆc lín h¬n. 
Thêi gian t¨ng/gi¶m: 500 ns hoÆc nhá h¬n. 
TÇn sè thÊp t¹i ®iÓm 3 dB: 10 Hz hoÆc nhá h¬n. 
§iÖn trë ghÐp: 0,001 Ω hoÆc nhá h¬n. 
CÊu t¹o: H×nh xuyÕn. 
§­êng kÝnh lç: Nhá nhÊt 5 cm. 
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6.3. Nguån ®iÖn  

TÇn sè ®iÖn ¸p thö ph¶i ë trong kho¶ng tÇn sè ®Þnh møc ± 2%.  

7. CÊu h×nh thö 

PhÐp thö ®­îc thùc hiÖn khi EUT ®· nèi víi bé t¹o tÝn hiÖu thö b»ng c¸p 
nguån ng¾n nhÊt theo qui ®Þnh cña nhµ s¶n xuÊt EUT, nÕu kh«ng cã quy ®Þnh cô 
thÓ th× c¸p nguån cµng ng¾n cµng thÝch hîp cho viÖc thö EUT. 

CÊu h×nh thö ®èi víi hai hiÖn t­îng tr×nh bµy trong tiªu chuÈn nµy lµ: 

- HiÖn t­îng sôt ¸p vµ ng¾t qu·ng ®iÖn ¸p; 

- HiÖn t­îng thay ®æi ®iÖn ¸p cã qu¸ ®é chËm gi÷a ®iÖn ¸p ®Þnh møc vµ ®iÖn 
¸p thay ®æi (tuú chän). 

H×nh C.1(a) lµ s¬ ®å nguyªn lý bé t¹o tÝn hiÖu thö sôt ¸p, ng¾t qu·ng vµ thay 
®æi ®iÖn ¸p cã qu¸ ®é chËm gi÷a ®iÖn ¸p ®Þnh møc vµ ®iÖn ¸p thay ®æi. 

H×nh C.1(b) lµ s¬ ®å bé t¹o tÝn hiÖu thö cã bé khuÕch ®¹i c«ng suÊt. 

H×nh C.(2) lµ s¬ ®å nguyªn lý bé t¹o tÝn hiÖu thö thay ®æi ®iÖn ¸p cã qu¸ ®é 
chËm gi÷a ®iÖn ¸p ®Þnh møc vµ ®iÖn ¸p thay ®æi sö dông biÕn ¸p biÕn ®æi. 

C¶ hai phÐp thö ®Òu cã thÓ ®­îc thùc hiÖn víi c¸c cÊu h×nh trªn. 

C¸c phÐp thö ®èi víi EUT ba pha ®­îc thùc hiÖn b»ng c¸ch sö dông ba thiÕt bÞ 
thö ®ång bé víi nhau.  

Nh÷ng thÝ dô vÒ cÊu h×nh thö cã trong phô lôc C. 

8. Thñ tôc thùc hiÖn phÐp thö 

Tr­íc khi tiÕn hµnh thö nghiÖm mét thiÕt bÞ, ph¶i chuÈn bÞ s½n mét kÕ ho¹ch 
thö nghiÖm. 

KÕ ho¹ch thö nghiÖm cã thÓ bao gåm nh÷ng néi dung sau: 

- X¸c ®Þnh râ lo¹i EUT; 

- Th«ng tin vÒ c¸c lo¹i kÕt nèi cã thÓ cã (phÝch c¾m...), c¸p t­¬ng øng vµ c¸c 
thiÕt bÞ ngo¹i vi; 

- Cæng nguån ®iÖn vµo EUT;  

- C¸c chÕ ®é lµm viÖc ®iÓn h×nh cña EUT ®èi víi phÐp thö; 

- Tiªu chÝ chÊt l­îng ®­îc sö dông vµ quy ®Þnh trong tµi liÖu kü thuËt; 

- C¸c chÕ ®é ho¹t ®éng cña EUT; 

- M« t¶ cÊu h×nh thö. 
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NÕu kh«ng cã c¸c nguån tÝn hiÖu ho¹t ®éng thùc tÕ ®­a vµo EUT th× c¸c 

nguån tÝn hiÖu nµy cã thÓ ®­îc m« pháng cho phï hîp. 

Trong c¸c phÐp thö, mäi tr­êng hîp suy gi¶m chÊt l­îng ®Òu ph¶i ®­îc ghi 

l¹i. ThiÕt bÞ gi¸m s¸t ph¶i cã kh¶ n¨ng hiÓn thÞ t×nh tr¹ng ho¹t ®éng cña EUT trong 

vµ sau khi thö. Sau mçi lÇn thö nghiÖm, ph¶i kiÓm tra toµn bé chøc n¨ng cña EUT. 

8.1. C¸c ®iÒu kiÖn chuÈn cña phßng thö nghiÖm 

8.1.1. §iÒu kiÖn khÝ hËu 

C¸c phÐp thö ph¶i tiÕn hµnh trong ®iÒu kiÖn khÝ hËu chuÈn cña IEC 68 -1: 

- NhiÖt ®é: 150 C ÷ 350C; 

- §é Èm t­¬ng ®èi: 25% ÷ 75%; 

- ¸p suÊt khÝ quyÓn: 86 kPa ÷ 106 kPa (860 mbar ÷ 1060 mbar).  

Chó ý: Trong chØ tiªu kü thuËt s¶n phÈm cã thÓ quy ®Þnh c¸c trÞ sè kh¸c. 

8.1.2. §iÒu kiÖn ®iÖn tõ 

C¸c ®iÒu kiÖn ®iÖn tõ trong phßng thö nghiÖm ph¶i ®¶m b¶o sao cho EUT ho¹t 

®éng chÝnh x¸c, kh«ng ¶nh h­ëng ®Õn kÕt qu¶ phÐp thö. 

8.2. Thùc hiÖn phÐp thö  

Trong khi thö, ®iÖn ¸p nguån thö nghiÖm kh«ng ®­îc sai sè qu¸ 2%.  

ViÖc hiÖu chØnh ®iÓm 0 (gãc pha b»ng 0) cña bé t¹o tÝn hiÖu thö ph¶i cã ®é  

chÝnh x¸c ± 100.  

8.2.1. HiÖn t­îng sôt ¸p vµ ng¾t qu·ng ®iÖn ¸p 

EUT ®­îc thö nghiÖm víi sù kÕt hîp lùa chän møc thö, kho¶ng thêi gian thö 

lµ mét chuçi 3 lÇn sôt ¸p/ng¾t qu·ng ®iÖn ¸p, kho¶ng c¸ch thêi gian tèi thiÓu lµ 10s 

(gi÷a mçi lÇn thö). C¸c chÕ ®é ho¹t ®éng ®iÓn h×nh cña EUT ®Òu ph¶i ®­îc thö 

nghiÖm. 

Sù thay ®æi ®ét ngét ®iÖn ¸p nguån ph¶i xÈy ra t¹i thêi ®iÓm ®iÖn ¸p cã gãc 

pha b»ng 0 vµ t¹i c¸c gãc bæ sung cã trong chØ tiªu kü thuËt hoÆc ®­îc nhµ qu¶n lý 

s¶n phÈm c©n nh¾c, lùa chän tõ c¸c gãc 450, 900, 1350, 1800, 2250, 2700 vµ 3150 trªn 

mçi pha. 

§èi víi hÖ thèng ba pha, phÐp thö pha - pha ®­îc ­u tiªn thùc hiÖn. Trong 

tr­êng hîp cô thÓ, vÝ dô cã thiÕt bÞ nguån ba pha, c¸c ®ång hå ®o ba pha, th× c¶ ba 

pha sÏ ®­îc thö nghiÖm ®ång thêi. Tr­êng hîp thö sôt ¸p hoÆc ng¾t qu·ng ®iÖn ¸p 
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®ång thêi lªn c¶ ba pha, ®iÒu kiÖn gãc pha b»ng 0 cña ®iÖn ¸p trong 6.1 sÏ chØ tho¶ 

m·n trªn mét pha. 

8.2.2. HiÖn t­îng thay ®æi ®iÖn ¸p (tuú chän) 

EUT ®­îc thö ®èi víi tõng møc thay ®æi ®iÖn ¸p x¸c ®Þnh, mçi møc thö ba lÇn 
c¸ch nhau 10s cho c¸c chÕ ®é ho¹t ®éng ®iÓn h×nh nhÊt.  

9. C¸c kÕt qu¶ thö nghiÖm vµ biªn b¶n thö nghiÖm  

Môc nµy tr×nh bµy c¸c h­íng dÉn vÒ viÖc ®¸nh gi¸ c¸c kÕt qu¶ thö vµ lËp biªn 
b¶n thö nghiÖm ®èi víi phÐp thö trong tiªu chuÈn nµy. 

Sù ®a d¹ng vµ phøc t¹p cña c¸c hÖ thèng vµ thiÕt bÞ ®­îc thö nghiÖm ®· lµm 
cho viÖc x¸c ®Þnh c¸c ¶nh h­ëng cña c¸c hiÖn t­îng sôt ¸p, ng¾t qu·ng vµ thay ®æi 
®iÖn ¸p nguån lªn c¸c hÖ thèng vµ thiÕt bÞ trë nªn khã kh¨n. 

NÕu chØ tiªu kü thuËt s¶n phÈm hay nhµ qu¶n lý s¶n phÈm kh«ng ®­a ra c¸c 
chØ tiªu cô thÓ, kÕt qu¶ thö cÇn ®­îc ph©n lo¹i theo c¸c ®iÒu kiÖn ho¹t ®éng vµ c¸c 
th«ng sè chøc n¨ng cña EUT nh­ sau: 

a) §Æc tÝnh n»m trong giíi h¹n chØ tiªu kü thuËt cho phÐp; 

b) Suy gi¶m chÊt l­îng hoÆc mÊt c¸c chøc n¨ng t¹m thêi nh­ng tù phôc håi; 

c) Suy gi¶m chÊt l­îng hoÆc mÊt c¸c chøc n¨ng t¹m thêi, muèn kh«i phôc l¹i 
cÇn cã sù can thiÖp cña ng­êi vËn hµnh hoÆc khëi ®éng l¹i hÖ thèng; 

d) Suy gi¶m hoÆc mÊt c¸c chøc n¨ng nh­ng kh«ng thÓ phôc håi do háng c¸c 
bé phËn thiÕt bÞ, phÇn mÒm hoÆc mÊt sè liÖu. 

EUT ph¶i ®¶m b¶o kh«ng trë nªn nguy hiÓm hay mÊt an toµn khi ®­îc thö 
theo c¸c quy ®Þnh trong tiªu chuÈn nµy. 

Trong tr­êng hîp c¸c phÐp thö nghiÖm thu, ch­¬ng tr×nh thö vµ c¸ch xö lý kÕt 
qu¶ ph¶i ®­îc m« t¶ trong tiªu chuÈn s¶n phÈm cô thÓ. 

Theo nguyªn t¾c chung, kÕt qu¶ thö lµ ®¹t nÕu thiÕt bÞ thÓ hiÖn kh¶ n¨ng miÔn 
nhiÔm trong suèt thêi gian thùc hiÖn phÐp thö vµ khi kÕt thóc phÐp thö EUT vÉn 
tho¶ m·n c¸c yªu cÇu chøc n¨ng ®­îc quy ®Þnh trong chØ tiªu kü thuËt thiÕt bÞ. 

Tµi liÖu kü thuËt cña EUT cã thÓ x¸c ®Þnh mét sè ¶nh h­ëng ®­îc xem lµ 
kh«ng quan träng, v× vËy c¸c ¶nh h­ëng nµy cã thÓ ®­îc chÊp nhËn.  

Víi tr­êng hîp nµy, khi kÕt thóc thö ph¶i kiÓm tra sù tù phôc håi c¸c kh¶ 
n¨ng ho¹t ®éng cña thiÕt bÞ. Do vËy, ph¶i ghi l¹i kho¶ng thêi gian thiÕt bÞ mÊt hoµn 
toµn chøc n¨ng ho¹t ®éng. §©y chÝnh lµ c¬ së ®Ó ®¸nh gi¸ kÕt qu¶ phÐp thö.  
Biªn b¶n thö nghiÖm ph¶i bao gåm c¸c ®iÒu kiÖn thö vµ c¸c kÕt qu¶ thö. 
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Chó ý: §iÖn ¸p gi¶m xuèng 70% trong 10 chu kú, b­íc gi¶m b¾t ®Çu t¹i ®iÓm 0. 
 

H×nh 1: HiÖn t­îng sôt ¸p 

 
 
 
 
 
 
 
 
 
 
 
 
 

Chó ý: §iÖn ¸p gi¶m tõ tõ 

H×nh 2: HiÖn t­îng thay ®æi ®iÖn ¸p 
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  40% UT 
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Phô lôc A 
(Quy ®Þnh) 

C¸c m¹ch thö chi tiÕt 

A.1. Kh¶ n¨ng chÞu ®ùng dßng khëi ®éng ®Ønh cña bé t¹o tÝn hiÖu thö 

H×nh A.1 tr×nh bµy m¹ch ®iÖn ®o kh¶ n¨ng chÞu ®ùng dßng khëi ®éng ®Ønh 
cña bé t¹o tÝn hiÖu thö. M¹ch ®iÖn nµy dïng chØnh l­u cÇu, v× vËy kh«ng cÇn thay 
®æi cùc tÝnh bé chØnh l­u ®èi víi phÐp thö ë 2700 vµ 900. §Ó cã hÖ sè ho¹t ®éng an 
toµn phï hîp, dßng ra bé chØnh l­u nöa chu kú tèi thiÓu ph¶i cã trÞ sè b»ng hai lÇn 
kh¶ n¨ng chÞu ®ùng dßng khëi ®éng cña bé t¹o tÝn hiÖu thö.  

Tô ho¸ 1700 µF ph¶i cã dung sai ± 20%. Tô nµy cã møc ®iÖn ¸p tèt nhÊt lµ 

lín h¬n 15 ÷ 20% ®iÖn ¸p ®Ønh nguån danh ®Þnh, vÝ dô 400 V víi ®iÖn ¸p nguån 

220 ÷ 240 V. §Ó cã hÖ sè ho¹t ®éng an toµn thÝch hîp, tô ph¶i cã kh¶ n¨ng chÞu 
®­îc dßng khëi ®éng ®Ønh Ýt nhÊt gÊp hai lÇn kh¶ n¨ng chÞu ®ùng dßng khëi ®éng 
cña bé t¹o tÝn hiÖu thö. Tô ®iÖn còng ph¶i cã ®iÖn trë t­¬ng ®­¬ng nèi tiÕp thÊp 

nhÊt (ESR) kh«ng v­ît qu¸ 0,1 Ω t¹i hai tÇn sè 100 Hz vµ 20 kHz.  

PhÐp thö thùc hiÖn víi tô 1700 µF phãng ®iÖn, mét thuÇn trë m¾c song song 
víi tô, h»ng sè thêi gian RC cÇn cã trÞ sè phï hîp víi kho¶ng thêi gian nghØ gi÷a 

c¸c phÐp thö. Víi thuÇn trë 10000 Ω, h»ng sè thêi gian RC lµ 17s, th× thêi gian 

nghØ gi÷a c¸c phÐp thö kh¶ n¨ng chÞu ®ùng dßng khëi ®éng sÏ lµ 1,5 ÷ 2 phót. Khi 

cÇn thêi gian nghØ ng¾n h¬n, cã thÓ sö dông c¸c thuÇn trë cã trÞ sè thÊp kho¶ng 100 Ω. 

§Çu dß dßng ®iÖn còng ph¶i chÞu ®­îc dßng khëi ®éng ®Ønh lín nhÊt cña bé 
t¹o tÝn hiÖu thö trong mét phÇn t­ chu kú mµ kh«ng bÞ b·o hoµ. 

§Ó ®¶m b¶o ®ñ kh¶ n¨ng chÞu ®ùng dßng khëi ®éng ®Ønh ë c¶ hai cùc tÝnh bé 
t¹o tÝn hiÖu thö, c¸c phÐp thö ph¶i ®­îc thùc hiÖn b»ng c¸ch chuyÓn m¹ch ®Çu ra 
cña bé t¹o tÝn hiÖu thö tõ 0% sang 100% t¹i c¶ hai gãc pha nguån 900 vµ 2700. 

A.2. Yªu cÇu dßng khëi ®éng ®Ønh cña EUT 

Khi kh¶ n¨ng chÞu ®ùng dßng khëi ®éng ®Ønh cña bé t¹o tÝn hiÖu thö ®¸p øng 

yªu cÇu quy ®Þnh (vÝ dô tèi thiÓu 500 A cho nguån ®iÖn 220 ÷ 240 V), th× kh«ng 
cÇn ®o yªu cÇu dßng khëi ®éng ®Ønh cña EUT. 

Tuy nhiªn, cã thÓ sö dông bé t¹o tÝn hiÖu thö cã kh¶ n¨ng chÞu ®ùng dßng 
khëi ®éng ®Ønh thÊp h¬n so víi chØ tiªu kü thuËt, nÕu yªu cÇu dßng khëi ®éng cña 
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EUT nhá h¬n kh¶ n¨ng chÞu ®ùng dßng khëi ®éng bé t¹o tÝn hiÖu thö. M¹ch ®iÖn 
h×nh A.2 tr×nh bµy c¸ch ®o dßng khëi ®éng ®Ønh cña EUT, ®Ó x¸c ®Þnh nã cã nhá 
h¬n kh¶ n¨ng chÞu ®ùng dßng khëi ®éng cña bé t¹o tÝn hiÖu thö hay kh«ng.  

M¹ch ®iÖn nµy sö dông biÕn ¸p dßng nh­ m¹ch ®iÖn h×nh A.1. Bèn phÐp thö 
dßng khëi ®éng ®Ønh ®­îc thùc hiÖn nh­ sau: 

a) T¾t nguån tèi thiÓu 5 phót, ®o dßng khëi ®éng ®Ønh khi bËt trë l¹i ë gãc 
pha 900; 

b) LÆp l¹i phÐp thö a) ë gãc pha 2700; 

c) BËt l¹i nguån tèi thiÓu 1 phót; t¾t trong 5 gi©y; sau ®ã ®o dßng khëi ®éng 
®Ønh khi bËt nguån trë l¹i ë gãc pha 900; 

d) LÆp l¹i phÐp thö c) ë gãc pha 2700. 

§Ó cã thÓ dïng bé t¹o tÝn hiÖu thö cã kh¶ n¨ng chÞu ®ùng dßng khëi ®éng 
®Ønh thÊp ®Ó thö mét EUT, th× dßng khëi ®éng cña EUT ph¶i nhá h¬n 70% kh¶ 
n¨ng chÞu ®ùng dßng khëi ®éng cña bé t¹o tÝn hiÖu thö. 

 
 

 
 
 
 

Trong ®ã: 
G : Bé t¹o ®iÖn ¸p ng¾t qu·ng, chuyÓn m¹ch ë 900 vµ 2700 
T : §Çu dß dßng cã ®Çu ra gi¸m s¸t ®Õn m¸y hiÖn sãng 
B : CÇu chØnh l­u 
R : §iÖn trë ph©n ¸p kh«ng v­ît qu¸10 000Ω hoÆc nhá h¬n 100 Ω  
C : Tô ho¸ 1 700 µF ± 20% 

H×nh A.1: M¹ch x¸c ®Þnh kh¶ n¨ng chÞu ®ùng dßng khëi ®éng cña  
bé t¹o ®iÖn ¸p ng¾t qu·ng 

 
 
 
 
 
 
 
 
 

H×nh A.2: M¹ch x¸c ®Þnh yªu cÇu dßng khëi ®éng ®Ønh cña EUT 

C 
+ 
- 

R 

T 

B 

§Õn m¸y hiÖn sãng 

 
Bé t¹o  
®iÖn ¸p  

ng¾t qu·ng 
G 

T 

§Õn m¸y hiÖn sãng 

 
Bé t¹o  
®iÖn ¸p  

ng¾t qu·ng 
G 

 
 

EUT 
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Phô lôc B 
(Tham kh¶o) 

H­íng dÉn lùa chän møc thö 
 

ViÖc lùa chän c¸c th«ng sè cña phÐp thö, kho¶ng thêi gian vµ ®é s©u, ph¶i c¨n 
cø vµo c¸c sè liÖu d­íi ®©y. 

HËu qu¶ h­ háng (gåm c¸c kiÓu h­ háng cã thÓ vµ t¸c ®éng cÇn thiÕt kh«i 
phôc l¹i ho¹t ®éng) ph¶i ®­îc xÐt ®Õn khi lùa chän c¸c th«ng sè nµy. 

Sè liÖu d­íi ®©y ®­îc trÝch ra tõ nghiªn cøu cña UNIPEDE [1]. 

Nghiªn cøu nµy ®­îc tiÕn hµnh nh»m môc ®Ých cung cÊp cho kh¸ch hµng vµ 
nhµ s¶n xuÊt nh÷ng th«ng tin ®Çy ®ñ vÒ tû lÖ liªn quan cña sù cè, kho¶ng thêi 
gian/®é s©u sôt ¸p vµ ng¾t qu·ng ®iÖn ¸p theo ®Þnh nghÜa trong IEC 1000-2-2. 

Nghiªn cøu nµy nh»m môc ®Ých h¹n chÕ nhiÔu g©y ra do lçi hoÆc ho¹t ®éng 
®ãng ng¾t trong hÖ thèng cÊp nguån c«ng céng. 

B¶ng B.1 

Kho¶ng thêi gian §é s©u 
% 10 ÷ < 100 

ms 
100 ÷ < 500 

ms 
500 ms ÷ < 1s 1 ÷ 3 

s 
10 ÷ < 30 
30 ÷ < 60 
60 ÷ < 100 

100 

61 
8 
2 
0 

66 
36 
17 
12 

12 
4 
3 
24 

6 
1 
2 
5 

 Sè nhiÔu / lÇn thö 

 
Tµi liÖu tham kh¶o:  
[1] International Union of Producers and Distributors of Electrical Energy 
(UNIPEDE) 1991. No.50.02. 
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Phô lôc C 
(Tham kh¶o) 

ThiÕt bÞ thö nghiÖm 
 

C¸c vÝ dô vÒ bé t¹o tÝn hiÖu thö vµ cÊu h×nh phÐp thö. 

Cã thÓ dïng cÊu h×nh phÐp thö ë h×nh C.1(a) vµ C.1(b) ®Ó m« pháng nguån 
cung cÊp. Tr¹ng th¸i cña EUT trong ®iÒu kiÖn ng¾t qu·ng vµ thay ®æi ®iÖn ¸p 
nguån ®­îc m« pháng b»ng hai biÕn ¸p cã ®iÖn ¸p ®Çu ra biÕn ®æi.  

Nguån cung cÊp bÞ ng¾t khi më ®ång thêi c¶ hai c«ng t¾c. Kho¶ng thêi gian 
ng¾t qu·ng cã thÓ ®Æt tr­íc. §iÖn ¸p gi¶m hoÆc t¨ng ®­îc thùc hiÖn b»ng viÖc ®ãng 
lu©n phiªn c«ng t¾c 1 vµ 2. Hai c«ng t¾c nµy kh«ng bao giê ®ãng cïng mét lóc. 
Chóng cã thÓ ®ãng vµ më kh«ng phô thuéc vµo gãc pha. C¸c linh kiÖn b¸n dÉn hiÖn 
®¹i nh­: MOSFET c«ng suÊt vµ IGBT ®¸p øng ®­îc c¸c yªu cÇu nµy, tr­íc ®©y khi 
dïng thyristor vµ triacs chØ më ë gãc pha b»ng 0, v× vËy kh«ng m« pháng ®­îc 
chÝnh x¸c t×nh tr¹ng thùc tÕ. 

§Çu ra cña biÕn ¸p biÕn ®æi ®iÒu chØnh b»ng tay hoÆc tù ®éng.  

Cã thÓ dïng bé t¹o tÝn hiÖu thö d¹ng sãng vµ bé khuÕch ®¹i c«ng suÊt ®Ó thay 
thÕ biÕn ¸p biÕn ®æi vµ c¸c c«ng t¾c (xem h×nh C.1(b)). 

CÊu h×nh nµy còng cho phÐp thö EUT trong ®iÒu kiÖn cã sù thay ®æi tÇn sè vµ 
hµi. 

CÊu h×nh thø nhÊt (xem h×nh C.1(a)) cã thÓ ®­îc ®¬n gi¶n ho¸ cho c¸c phÐp 
thö tõng phÇn, vÝ dô, chØ cÇn mét biÕn ¸p biÕn ®æi cho phÐp thö thay ®æi ®iÖn ¸p 
(xem h×nh C.2). 
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H×nh C.1(a): S¬ ®å thiÕt bÞ thö sôt ¸p vµ ng¾t qu·ng ®iÖn ¸p dïng  
c¸c biÕn ¸p biÕn ®æi vµ c¸c c«ng t¾c 

 
 
 
             
 
 
 
 
 
 
 
 
 
 

 
 

H×nh C.1(b): S¬ ®å thiÕt bÞ thö sôt ¸p vµ ng¾t qu·ng ®iÖn ¸p  
dïng bé khuÕch ®¹i c«ng suÊt 

 
 
 

C«ng t¾c 2 

C«ng t¾c 1 

D©y trung tÝnh 

D©y pha 

• 

° ° ° 

° ° 

 
 
 
 
EUT 

 

V«n kÕ 
hiÖn sãng 

° ° 

° 

BiÕn ¸p biÕn ®æi 2 

BiÕn ¸p biÕn ®æi 1 

 
Nguån 

 

Bé ®iÒu khiÓn 
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H×nh C.2: S¬ ®å thiÕt bÞ thö ®¬n gi¶n cho hiÖn t­îng thay ®æi ®iÖn ¸p 

 

D©y trung tÝnh 

D©y pha ° ° 

 
 
 
 
EUT 

° ° 

° 

BiÕn ¸p biÕn ®æi 1 

 
Nguån 

 

Von kÕ 
hiÖn sãng 

   D©y trung tÝnh 

D©y pha ° ° 

 
 
 
 
EUT 

° ° 

° 

BiÕn ¸p biÕn ®æi 1 

 

V«n kÕ 
hiÖn sãng 
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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 IEC 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 December18, 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 (UT) 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 (UT); 

- 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 UT 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 % UT) 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 
(% UT) 

Voltage dips and short interruptions 
(% UT) 

Duration 
(in period) 

0 100 

40 60 

70 30 

0.5* 
1 
5 

10 
25 
50 
x 

* For 0.5 period, the test shall be made in positive and negative polarity, i.e. starting at 00 and 1800, 
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 UT 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 UT. Steps under 
1% of UT are considered as constant rate of change of voltage. 

Table 2: Timing of short-term supply voltage variations 
Voltage 

test level 
Time for 

decreasing voltage 
Time at 

reduced voltage 
Time for 

increasing voltage 
40% UT 2s ± 20%  1s ± 20% 2s ± 20% 
0% UT 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: 

70% output, 0 to 23 A: 

40% output, 0 to 40 A: 

 
 

Less than 5% 

Less than 7% 

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 
capability (not required for 
voltage variation tests): 

Not to be limited by the generator. 
However, the maximum peak drive capa-
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 Ω resistive 
load: 

 

Less than 5% of the change in voltage 

Voltage rise (and fall) time 
during abrupt change, 

generator loaded with 100 Ω 
resistive load: 

 

Between 1 µs and 5 µs  

Phase shifting (if necessary): 00 to 3600 

Phase relationship of voltage 
dips and interruptions with the 
power frequency: 

 

Less than ± 100 

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 is 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 µF in series with a suitable 
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rectifier. The test shall be carried out at phase angles of both 900 and 2700. 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 Ω load of 
suitable power dissipation rating. 

Rise and fall time, as well as overshoot and undershoot, shall be verified for 
switching at both 900 and 2700, 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 3600 in 450 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 900 and 1800. 

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

6.2. Current monitor,s characteristics for measuring peak inrush current 
capability 

Output voltage in 50 Ω 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 Ω 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.l(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 0C ÷ 35 0C; 

- Relative humidity:           25% ÷ 75%; 

- 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 ±100. 

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 450, 900, 1350, 1800, 2250, 2700 and 
3150 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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Note: The voltage decreases to 70% for 10 periods. Step at zero crossing. 

Figure 1: Voltage dips 

 
 
 
 
 
 
 
 
 
 
 
 
 

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 2700 versus 900. 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 µF 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 Ω at either frequency. 

Since the test shall be performed with the 1700 µF capacitor discharged, a 

resistor shall be connected in parallel with it and several RC time constants must be 

allowed between tests. With a 10000 Ω 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 Ω 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 900 and 2700, 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 900; 

b) Repeat (a), at 2700; 

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 900; 

d) Repeat (c), at 2700. 

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. 
 
 
 
 
 
 

Where 
G is the voltage interrupt generator, switched on at 900 and 2700; 
T is the current probe, with monitoring output to oscilloscope; 
B is the rectifier bridge; 
R is the bleeder resistor, not over 10000 Ω or less than 100 Ω; 
C is the 1700 µF ± 20% electrolytic capacitor. 

Figure A.1: Circuit for determining the inrush current drive 
 capability of the short interruptions generator 

 
 
 
 
 
 
 
 

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 

Depth 
% 10 ms to 

< 100 ms 
100 ms to 
<500 ms 

500 ms to < 
1s 

1 s to < 
3s 

10 to < 30 61 66 12 6 
30 to < 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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Figure C.1(a): Schematic of test instrumentation for voltage dips and short 
interruptions using variable transformers and switches 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure C.1(b): Schematic of test instrumentation for voltage dips, short 
interruptions and variations using power amplifier 
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Figure C.2: Schematic of simplified test instrumentation for voltage variations 
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