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THIÕT BÞ TR¹M MÆT §ÊT INMARSAT-B  
Sö DôNG TR£N TµU BIÓN 

Y£U CÇU Kü THUËT 
(Ban hµnh kÌm theo QuyÕt ®Þnh sè 30/2006/Q§ - BBCVT ngµy 05/9/2006  

cña Bé trëng Bé Bu chÝnh, ViÔn th«ng) 
 

1. Ph¹m vi vµ ®èi tîng 

Tiªu chuÈn nµy quy ®Þnh c¸c yªu cÇu tèi thiÓu vÒ ho¹t ®éng vµ chÊt lîng, c¸c ®Æc tÝnh 
kü thuËt, ph¬ng ph¸p kiÓm tra vµ kÕt qu¶ kiÓm tra ®èi víi thiÕt bÞ tr¹m mÆt ®Êt Inmarsat - B 
líp 1 sö dông trªn tµu biÓn (SES), cã kh¶ n¨ng thu ph¸t th«ng tin an toµn vµ cøu n¹n sö dông 
®iÖn tho¹i vµ Telex in trùc tiÕp, nh quy ®Þnh cña §iÒu IV/10.1 vµ 14.1 (c¸c ®iÓm söa ®æi 
n¨m 1998) trong C«ng íc quèc tÕ vÒ An toµn sinh m¹ng trªn biÓn - 1974 (SOLAS), cho hÖ 
thèng GMDSS.  

Tiªu chuÈn nµy lµm c¬ së cho viÖc ®o kiÓm, ®¸nh gi¸ chÊt lîng vµ chøng nhËn hîp 
chuÈn ThiÕt bÞ tr¹m mÆt ®Êt Inmarsat-B sö dông trªn tµu biÓn thuéc hÖ thèng th«ng tin an 
toµn vµ cøu n¹n hµng h¶i toµn cÇu GMDSS. 

2. Tµi liÖu tham chiÕu chuÈn 

IEC 61097-10, Global maritime distress and safety (GMDSS). Part 10: Inmarsat - B 
ship earth station equipments, methods of testing and required test results. 

3. §Þnh nghÜa vµ ch÷ viÕt t¾t  

3.1 §Þnh nghÜa 

3.1.1 B¨ng L 

B¨ng tÇn sè cÊp ph¸t cho dÞch vô vÖ tinh di ®éng trong ®ã EUT thu vµ ph¸t tõ 1,4 GHz 
®Õn 1,7 GHz. 

3.1.2 ThiÕt bÞ m« pháng LES  

ThiÕt bÞ kiÓm tra ®Ó m« pháng ho¹t ®éng kÕt hîp gi÷a vÖ tinh Inmarsat vµ tr¹m mÆt ®Êt 
Inmarsat - B. ThiÕt bÞ m« pháng LES giao tiÕp víi EUT trong b¨ng L, b»ng mét ¨ng ten nhá 
hoÆc qua mét c¸p ®ång trôc. ThiÕt bÞ nµy cho phÐp thiÕt lËp c¸c cuéc gäi tho¹i vµ Telex theo 
giao thøc Inmarsat-B. 

3.1.3 SafetyNET  

DÞch vô cung cÊp trªn sãng mang dµnh cho Inmarsat-C ®Ó ph¸t c¸c th«ng tin an toµn 
hµng h¶i, nh c¶nh b¸o cøu n¹n, dù b¸o thêi tiÕt vµ c¶nh b¸o bê biÓn. 

3.1.4 TØ sè c«ng suÊt sãng mang/nhiÔu 

TØ sè c«ng suÊt sãng mang kh«ng ®iÒu chÕ trªn mËt ®é t¹p ©m trong ®é réng b¨ng 1 Hz. 
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3.1.5 KiÓm tra chÊt lîng 

Trong tiªu chuÈn nµy, kiÓm tra chÊt lîng lµ phÐp kiÓm tra chøc n¨ng ng¾n tiÕn hµnh 
trong hoÆc sau phÐp kiÓm tra kÜ thuËt ®Ó x¸c nhËn t×nh tr¹ng ho¹t ®éng cña thiÕt bÞ, bao gåm 
c¸c phÐp kiÓm tra tiªu chuÈn A vµ D trong 5.3.2, tiÕn hµnh trong ®iÒu kiÖn ®o kiÓm b×nh 
thêng cho u tiªn cøu n¹n. 

3.1.6 §o kiÓm chÊt lîng 

§o kiÓm chÊt lîng lµ mét phÐp ®o hay mét nhãm phÐp ®o tiÕn hµnh trong hoÆc sau 
phÐp kiÓm tra kÜ thuËt ®Ó x¸c nhËn thiÕt bÞ tu©n thñ theo c¸c tham sè ®îc quy ®Þnh trong tiªu 
chuÈn cña thiÕt bÞ, bao gåm c¸c phÐp kiÓm tra tiªu chuÈn A, B, C, D vµ E trong 5.3.2, tiÕn 
hµnh cho c¶ u tiªn an toµn vµ cøu n¹n. 

3.2 Ch÷ viÕt t¾t 

C/No TØ sè mËt ®é tÝn hiÖu/ nhiÔu trong ®é réng b¨ng tÇn 1 Hz  
CR Trë vÒ ®Çu dßng 
DIGS  Híng dÉn thiÕt kÕ vµ l¾p ®Æt (Inmarsat)  
EGC Cuéc gäi chän nhãm t¨ng cêng  
EUT ThiÕt bÞ cÇn kiÓm tra 
GMDSS  HÖ thèng an toµn vµ cøu n¹n hµng h¶i toµn cÇu  
ID M· nhËn d¹ng 
IEC Uû ban Kü thuËt ®iÖn Quèc tÕ  
IMO Tæ chøc Hµng h¶i Quèc tÕ 
Inmarsat Tæ chøc VÖ tinh Hµng h¶i Quèc tÕ  
ISO Tæ chøc Tiªu chuÈn hãa Quèc tÕ 
ITU Liªn minh ViÔn th«ng Quèc tÕ 
LES Tr¹m  cæng mÆt ®Êt Inmarsat 
LF Xuèng dßng 
MES Tr¹m mÆt ®Êt di ®éng  
MSI Th«ng tin an toµn hµng h¶i  
RCC Trung t©m ®iÒu phèi cøu n¹n 
SAR T×m kiÕm vµ cøu n¹n 
SDM Sæ tay ®Þnh nghÜa hÖ thèng 
SES Tr¹m mÆt ®Êt sö dông trªn tµu biÓn 
SOLAS  C«ng íc quèc tÕ vÒ An toµn sinh m¹ng trªn biÓn. 

4. C¸c yªu cÇu chung vµ yªu cÇu khai th¸c 

4.1 Kh¸i qu¸t  

PhÇn nµy bao gåm c¸c yªu cÇu cña SOLAS vµ IMO A.808 vµ A.694, trong ®ã kh«ng 
chØ râ c¸c phÐp ®o, hay nãi c¸ch kh¸c c¸c phÐp ®o chØ giíi h¹n ë viÖc xem xÐt c¸c tµi liÖu 
do nhµ s¶n xuÊt cung cÊp. Nã bao gåm c¸c phÐp kiÓm tra ho¹t ®éng, ®Æc biÖt lµ c¸c yªu 
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cÇu ®Þnh tÝnh vµ ®îc tiÕn hµnh bëi nh÷ng ngêi cã thÈm quyÒn. C¸c yªu cÇu díi ®©y bæ 
sung vµo c¸c yªu cÇu khai th¸c t¬ng øng trong IEC 60945.  

4.2 C¸c yªu cÇu chung  

4.2.1 ThiÕt bÞ tr¹m mÆt ®Êt sö dông trªn tµu biÓn ®îc ®Þnh nghÜa lµ SES hµng h¶i líp 1 theo 
nh Inmarsat-B SDM ph¶i cã kh¶ n¨ng:  

a) Ph¸t vµ thu th«ng tin an toµn vµ cøu n¹n sö dông Telex in trùc tiÕp;  

b) Ph¸t vµ thu c¸c cuéc gäi u tiªn cøu n¹n;  

c) Duy tr× theo dâi c¸c c¶nh b¸o bê-®Õn-tµu, bao gåm c¸c c¶nh b¸o híng ®Õn c¸c vïng 
®Þa lý ®· ®îc x¸c ®Þnh cô thÓ. Yªu cÇu nµy ®îc tho¶ m·n khi cung cÊp thªm mét thiÕt bÞ 
thu EGC; 

d) Thu vµ ph¸t th«ng tin v« tuyÕn th«ng thêng, sö dông ®iÖn tho¹i v« tuyÕn hay Telex 
in trùc tiÕp.  

Phô lôc C cã nªu vÒ ®é kh¶ dông dù tÝnh cña c¸c kh¶ n¨ng theo dâi cña mét thiÕt bÞ 
Inmarsat - B SES. 

4.2.2 ThiÕt bÞ ph¶i ®îc chøng nhËn hîp chuÈn bëi tæ chøc Inmarsat vµ ph¶i tu©n thñ c¸c 
®iÒu kiÖn m«i trêng ghi trong tµi liÖu kÜ thuËt cña tr¹m mÆt ®Êt Inmarsat ®Æt trªn tµu 
biÓn cã kh¶ n¨ng truyÒn th«ng tin hai chiÒu.  

4.2.3 ThiÕt bÞ ph¶i ®îc l¾p ®Æt tho¶ m·n c¸c yªu cÇu theo tiªu chuÈn cña IMO. 

4.2.4 ThiÕt bÞ ph¶i chØ râ tr¹ng th¸i ph¸t tÝn hiÖu cøu n¹n.  

4.2.5 ThiÕt bÞ ph¶i ®îc trang bÞ ph¬ng tiÖn cho phÐp kiÓm tra mäi chØ thÞ ho¹t ®éng (c¶nh 
b¸o, b¸o ®éng vµ thêng lÖ), c¸c hiÓn thÞ, vµ c¸c thiÕt bÞ nghe theo yªu cÇu cña tiªu 
chuÈn thiÕt bÞ t¬ng øng. 

4.3 C¸c yªu cÇu ho¹t ®éng cña thiÕt bÞ SES Inmarsat-B líp 1 

4.3.1 Kh«ng bé ®iÒu khiÓn nµo n»m bªn ngoµi thiÕt bÞ cã kh¶ n¨ng thay ®æi m· nhËn d¹ng 
tr¹m mÆt ®Êt ®Æt trªn tµu biÓn.  

4.3.2 ThiÕt bÞ ph¶i cã kh¶ n¨ng khëi t¹o vµ t¹o ra c¸c cuéc gäi cøu n¹n b»ng ®iÖn tho¹i hay 
Telex in trùc tiÕp tõ vÞ trÝ tµu ®ang di chuyÓn b×nh thêng hay tõ bÊt kú vÞ trÝ nµo ®îc 
chØ ®Þnh cho c¶nh b¸o cøu n¹n. Ngoµi ra, khi cã yªu cÇu vÒ ph¹m vi truyÒn t¶i sãng  
v« tuyÕn, c¸c thiÕt bÞ t¹o cuéc gäi cøu n¹n còng ph¶i ®îc l¾p ®Æt phï hîp trong ph¹m 
vi ®ã.  

4.3.3 Khi kh«ng cã c¸c ph¬ng tiÖn kh¸c ®Ó thu tÝn hiÖu qu¶ng b¸ cøu n¹n, khÈn cÊp vµ an 
toµn hoÆc cã thiÕt bÞ chuyÓn tiÕp c¶nh b¸o cøu n¹n vµ møc tÝn hiÖu nghe hiÖn t¹i cña 
®iÖn tho¹i hay telex kh«ng ®ñ, tr¹m mÆt ®Êt trªn tµu biÓn ph¶i ®îc cÊu tróc ®Ó khëi 
®éng c¶nh b¸o nghe/nh×n theo møc ®é phï hîp.  

4.3.4 ThiÕt bÞ ph¶i cã kh¶ n¨ng ng¾t vµ khëi t¹o c¸c cuéc gäi cøu n¹n t¹i bÊt kú thêi ®iÓm nµo.  
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4.3.5 Cuéc gäi cøu n¹n ph¶i ®îc kÝch ho¹t bëi mét nót cøu n¹n dµnh riªng. Nót nµy kh«ng 
ph¶i bÊt k× phÝm nµo trong b¶ng nhËp cña ITU-T hay b¶ng phÝm ISO cung cÊp trªn 
thiÕt bÞ.  

Nót nµy kh«ng ph¶i bÊt k× phÝm nµo trong b¶ng nhËp cña ITU-T hay b¶ng phÝm ISO 
g¾n liÒn víi thiÕt bÞ vµ cÇn ®îc t¸ch rêi mét c¸ch vËt lý víi c¸c nót/phÝm sö dông trong ho¹t 
®éng b×nh thêng. §ã ph¶i lµ mét nót ®¬n, kh«ng dµnh cho môc ®Ých nµo kh¸c ngoµi khëi t¹o 
cuéc gäi cøu n¹n.  

4.3.6 Nót dµnh riªng nµy ph¶i 

a) §îc x¸c ®Þnh râ rµng; vµ  

b) §îc b¶o vÖ chèng l¹i c¸c ho¹t ®éng s¬ xuÊt.  

Nót c¶nh b¸o cøu n¹n nªn cã mµu ®á vµ ®¸nh dÊu DISTRESS. NÕu sö dông n¾p hoÆc vá 
kh«ng trong suèt, n¾p vµ vá nµy còng cÇn ®îc ®¸nh dÊu  DISTRESS. 

Nót c¶nh b¸o cøu n¹n cÇn ®îc b¶o vÖ víi n¾p hay vá ®Ýnh lß xo g¾n cè ®Þnh víi thiÕt 
bÞ, vÝ dô b»ng c¸c b¶n lÒ. Ngêi sö dông kh«ng cÇn ph¶i bãc c¸c tem d¸n bæ sung hoÆc ph¸ 
vì n¾p vá ®Ó sö dông nót c¶nh b¸o cøu n¹n.  

4.3.7 Khëi t¹o cuéc gäi cøu n¹n ®ßi hái Ýt nhÊt hai hµnh ®éng ®éc lËp  

Hµnh ®éng thø nhÊt lµ nhÊc n¾p hay vá b¶o vÖ. Hµnh ®éng thø hai lµ Ên nót c¶nh b¸o 
cøu n¹n theo nh chØ ®Þnh.  

4.3.8 Hµnh ®éng thø hai ®Ó khëi t¹o cuéc gäi cøu n¹n b»ng c¸ch Ên nót mét lÇn, trong Ýt nhÊt 
3 s. Mét chØ dÉn nh×n thÊy ®îc ph¶i ph¸t ra ngay khi cuéc gäi cøu n¹n võa ®îc khëi 
t¹o. ChØ dÉn nµy ph¶i ®îc t¹o ra t¹i mäi vÞ trÝ tõ ®ã cuéc gäi cøu n¹n cã thÓ ®îc khëi 
t¹o, kh«ng kÓ cuéc gäi cøu n¹n ph¸t ra tõ ®Çu cuèi tho¹i hay telex. ChØ dÉn nµy ph¶i 
liªn tôc cho tíi khi ®îc thiÕt lËp l¹i b»ng tay. ChØ ngêi ®îc uû quyÒn míi ®îc thùc 
hiÖn viÖc thiÕt lËp l¹i nµy. C¸c cuéc gäi cøu n¹n kh¸c cã thÓ ®îc khëi t¹o mµ kh«ng 
cÇn ph¶i thiÕt lËp l¹i chØ dÉn thø nhÊt. ChØ dÉn ph¶i cã chøc n¨ng gièng hÖt khi ®o 
kiÓm chÊt lîng víi u tiªn cøu n¹n.  

4.3.9 Khi khëi t¹o cuéc gäi u tiªn cøu n¹n, thiÕt bÞ ph¶i ng¾t bÊt k× cuéc gäi nµo cã ®é u 
tiªn thÊp h¬n, nÕu cÇn thiÕt, vµ thiÕt lËp cuéc gäi u tiªn cøu n¹n tù ®éng. 

4.3.10 C«ng suÊt cña bøc x¹ gi¶ ®o víi ®é réng b¨ng 4 kHz ph¶i nhá h¬n hay b»ng -43 dBW 
hay -60 dBc, tïy theo gi¸ trÞ nµo kÐm nghiªm ngÆt h¬n, ®o t¹i ®Çu nèi cña ¨ng ten 
(ITU-R SM.329-7).  

4.4 Kh¶ n¨ng ho¹t ®éng t¬ng t¸c  

4.4.1 Khi mét khèi cña thiÕt bÞ cung cÊp mét tÝnh n¨ng ®Æc biÖt bæ sung ngoµi nh÷ng yªu cÇu 
tèi thiÓu theo tiªu chuÈn nµy vµ ®îc chÊp nhËn bëi nhµ s¶n xuÊt EUT, ho¹t ®éng vµ 
c¸c trôc trÆc cña c¸c tÝnh n¨ng ®Æc biÖt bæ sung nµy, chõng nµo cßn ®ang thùc hiÖn 
mét c¸ch hîp lý, ph¶i kh«ng lµm suy gi¶m ho¹t ®éng cña thiÕt bÞ.  



 TCN 68 - 247: 2006  

9 

4.4.2 NÕu mét khèi cña thiÕt bÞ ®îc kÕt nèi víi mét hay nhiÒu khèi kh¸c cña thiÕt bÞ ®îc 
chÊp nhËn bëi nhµ s¶n xuÊt EUT, ho¹t ®éng cña nh÷ng khèi thiÕt bÞ sau ph¶i ®îc 
duy tr×.  

4.5 C¸c giao diÖn  

4.5.1 Ph¶i cã lèi vµo tu©n thñ 4.3.2.  

4.5.2 Ph¶i cã lèi ra kÝch ho¹t c¶nh b¸o nghe/nh×n khi nhËn ®îc cuéc gäi u tiªn cøu n¹n 
(xem 4.3.3).  

4.5.3 Tr¹m SES l¾p ®Æt trªn c¸c tµu chë kh¸ch ph¶i cã mét giao diÖn ®Ó thu thËp th«ng tin vÒ 
vÞ trÝ cña tµu ®Ó cung cÊp trong th«ng tin c¶nh b¸o cøu n¹n ban ®Çu. Giao diÖn nµy 
tu©n thñ theo IEC 61162-1.  

4.6 An toµn 

4.6.1 Nguy hiÓm vÒ tÇn sè v« tuyÕn  

§Ó hiÓn thÞ c¸c c¶nh b¸o nguy hiÓm t¹i nh÷ng vÞ trÝ thÝch hîp, m¸i che cña m¸y ph¶i 
®îc ®Ýnh kÌm nh·n chØ râ kho¶ng c¸ch t¹i ®ã møc bøc x¹ lµ 100 W/m2, 25 W/m2 vµ  
10 W/m2. Nh·n ph¶i bao gåm c¸c nÐt ch÷ cao Ýt nhÊt 20 mm vµ cã thÓ ®äc râ t¹i vÞ trÝ cµi ®Æt 
b×nh thêng ë kho¶ng c¸ch tèi thiÓu 5 m.  

4.6.2 §Ò phßng an toµn 

4.6.2.1 CÇn phßng chèng tiÕp xóc víi nguån ®iÖn ¸p nguy hiÓm trong ph¹m vi cã thÓ. TÊt c¶ 
c¸c bé phËn vµ d©y dÉn cã ®iÖn ¸p mét chiÒu hay xoay chiÒu hay tæ hîp c¶ hai 
(kh«ng ph¶i lµ ®iÖn ¸p tÇn sè v« tuyÕn) cã gi¸ trÞ cùc ®¹i lín h¬n 55 V ch¹y qua cÇn 
®îc b¶o vÖ khái tiÕp xóc ngÉu nhiªn vµ ph¶i ®îc ng¾t khái mäi nguån ®iÖn khi më 
vá b¶o vÖ. ThiÕt bÞ cÇn ®îc thiÕt kÕ sao cho chØ cã thÓ truy nhËp vµo nguån ®iÖn ¸p 
trªn nÕu cã dông cô cÇn thiÕt nh cê lª hoÆc tuèc n¬ vÝt, vµ c¸c nh·n c¶nh b¸o ph¶i 
®îc hiÓn thÞ ch¾c ch¾n c¶ ë trªn thiÕt bÞ vµ c¸c vá b¶o vÖ. 

4.6.2.2 CÇn nèi ®Êt c¸c thµnh phÇn kim lo¹i hë cña thiÕt bÞ nhng kh«ng g©y ra nèi ®Êt bÊt kú 
cùc nguån ®iÖn nµo. 

4.6.2.3 C¸c bíc thùc hiÖn cÇn ®¶m b¶o n¨ng lîng sãng v« tuyÕn ®iÖn tõ trêng kh«ng g©y 
¶nh hëng ®Õn con ngêi. 

4.6.2.4 ThiÕt bÞ cã c¸c thµnh phÇn g©y ra tia X nh èng ch©n kh«ng cÇn tu©n thñ c¸c yªu  
cÇu sau: 

a) Bøc x¹ tia X bªn ngoµi thiÕt bÞ trong ®iÒu kiÖn ho¹t ®éng b×nh thêng kh«ng ®îc 
vît qu¸ c¸c gi¸ trÞ giíi h¹n do nhµ qu¶n lý quy ®Þnh. 

b) Khi bøc x¹ tia X bªn trong thiÕt bÞ cã kh¶ n¨ng vît qu¸ quy ®Þnh cña nhµ qu¶n 
lý, c¶nh b¸o dÔ nh×n cÇn ®îc d¸n bªn trong thiÕt bÞ vµ nh÷ng ®Ò phßng khi lµm viÖc víi 
thiÕt bÞ cÇn ®îc ghi trong sæ tay thiÕt bÞ. 

c) NÕu viÖc ho¹t ®éng sai cña bÊt kú thµnh phÇn nµo cña thiÕt bÞ cã thÓ g©y ra t¨ng bøc 
x¹ tia X, cÇn cã c¸c chØ dÉn ®Çy ®ñ trong phÇn cung cÊp th«ng tin vÒ thiÕt bÞ, c¶nh b¸o c¸c 
trêng hîp gia t¨ng ®ét biÕn cña tia X vµ c¸c ®Ò phßng cÇn thùc hiÖn. 
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4.7 Sæ tay thiÕt bÞ 

4.7.1 Ph¶i cung cÊp ®Çy ®ñ th«ng tin nh»m ®¶m b¶o thiÕt bÞ ®îc cµi ®Æt, ho¹t ®éng vµ b¶o 
tr× chÝnh x¸c. Sæ tay ph¶i tu©n thñ theo c¸c yªu cÇu:  

a) Trêng hîp thiÕt bÞ ®îc thiÕt kÕ ®Ó viÖc chuÈn ®o¸n vµ söa ch÷a lçi cã thÓ thùc hiÖn 
ë møc linh kiÖn, th× cÇn cung cÊp ®Çy ®ñ c¸c s¬ ®å m¹ch, s¬ ®å bè trÝ linh kiÖn vµ danh s¸ch 
c¸c linh kiÖn.   

b) Trêng hîp thiÕt bÞ bao gåm c¸c m« ®un phøc hîp mµ viÖc chuÈn ®o¸n vµ söa ch÷a 
lçi kh«ng thÓ thùc hiÖn ë møc linh kiÖn th× sæ tay ph¶i cung cÊp ®Çy ®ñ th«ng tin gióp ®Þnh vÞ 
m« ®un phøc hîp lçi, nhËn d¹ng vµ thay thÕ. C¸c m« ®un kh¸c vµ c¸c linh kiÖn rêi r¹c kh«ng 
t¹o thµnh mét phÇn cña m« ®un còng cÇn tu©n thñ c¸c yªu cÇu a) ë trªn. 

4.7.2 BÊt kú yªu cÇu vÒ ®é räi bªn ngoµi nµo còng cÇn ®îc ghi râ trong sæ tay thiÕt bÞ.  

4.7.3 Sæ tay thiÕt bÞ cÇn ®îc viÕt b»ng tiÕng Anh vµ x¸c ®Þnh râ lo¹i thiÕt bÞ.  

4.7.4 Kho¶ng c¸ch an toµn tèi thiÓu cÇn ghi râ trong sæ tay thiÕt bÞ ®èi víi thiÕt bÞ ®Æt cè 
®Þnh, vµ ghi trªn vá víi thiÕt bÞ x¸ch tay.  

4.7.5 ISO 694 x¸c ®Þnh “khu vùc phô cËn”, liªn quan ®Õn la bµn, lµ kho¶ng c¸ch trong vßng 
5 m. §èi víi thiÕt bÞ kh«ng ghi râ kho¶ng c¸ch an toµn tíi la bµn, sæ tay thiÕt bÞ cÇn cã 
chØ dÉn vÒ viÖc ®Æt thiÕt bÞ ngoµi “khu vùc phô cËn” trªn. 

4.7.6 C¸c chØ ®Þnh, c¸c c¶nh b¸o g¾n cè ®Þnh trong vµ ngoµi thiÕt bÞ, vµ c¸c ®Ò phßng cÇn 
thùc hiÖn khi lµm viÖc víi thiÕt bÞ cÇn ®îc ghi râ trong sæ tay thiÕt bÞ.  

4.7.7 NÕu ho¹t ®éng sai cña bÊt kú bé phËn nµo cña thiÕt bÞ cã thÓ lµm gia t¨ng bøc x¹ tia X, 
cÇn cã c¸c chØ dÉn ®Çy ®ñ trong sæ tay thiÕt bÞ, c¶nh b¸o c¸c trêng hîp gia t¨ng ®ét 
biÕn cña tia X vµ c¸c ®Ò phßng cÇn thùc hiÖn.  

4.7.8 Sæ tay thiÕt bÞ cÇn ghi râ c¸c vÞ trÝ cùc ®¹i so víi EUT mµ t¹i ®ã møc mËt ®é c«ng suÊt 
ph¸t x¹ sãng v« tuyÕn lµ 100 W/m2 vµ 10 W/m2 .  

4.7.9 Sæ tay còng ph¶i ®Ò cËp ®Õn vÊn ®Ò thu th«ng tin an toµn hµng h¶i (MSI) (xem Phô lôc B).  

4.7.10 Sæ tay ph¶i bao gåm th«ng tin vÒ l¾p ®Æt tu©n thñ theo c¸c yªu cÇu IMO chi tiÕt trong 
c¸c tiªu chuÈn IEC liªn quan cã tÝnh ®Õn EMC vµ c¸c yªu cÇu trong Phô lôc A.  

4.7.11 Sæ tay còng ph¶i bao gåm c¸c ghi chÐp phßng ngõa ®Ó b¸o cho RCC nh t¹i sao cuéc 
gäi l¹i bÞ xo¸, tríc khi xo¸ mét cuéc gäi u tiªn cøu n¹n ®· ®îc khëi t¹o.  

4.8 Ghi nh·n vµ m· nhËn d¹ng  

Mçi khèi cña thiÕt bÞ ph¶i ®îc ghi nh·n bªn ngoµi gåm c¸c th«ng tin sau, cã thÓ ®äc 
®îc dÔ dµng ë vÞ trÝ l¾p ®Æt b×nh thêng:  

a) M· nhËn d¹ng nhµ s¶n xuÊt;  

b) Sè hiÖu kiÓu thiÕt bÞ hay m· nhËn d¹ng ph©n lo¹i theo kiÓm tra hîp chuÈn; vµ  

c) Sè xª ri cña khèi thiÕt bÞ.  
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Nh lµ mét c¸ch thay thÕ, phÇn nh·n cã thÓ hiÖn trªn mµn h×nh khi thiÕt bÞ khëi ®éng. 
ThiÕt bÞ ph¶i ®îc ghi nh·n tríc khi ®a lªn tµu hay t¹i thêi ®iÓm l¾p ®Æt trªn tµu. 

Tªn vµ phiªn b¶n cña c¸c phÇn mÒm trong hÖ thèng phÇn mÒm cµi ®Æt ph¶i ®îc ghi 
nh·n hay hiÓn thÞ trªn thiÕt bÞ khi thùc hiÖn lÖnh. Khi thùc hiÖn ghi nh·n, tªn vµ phiªn b¶n 
cña phÇn mÒm chØ b»ng c¸ch hiÓn thÞ trªn mµn h×nh, c¸c th«ng tin nµy cÇn ®îc ®a bæ 
sung vµo sæ tay thiÕt bÞ. 

Nh÷ng khèi thiÕt bÞ thêng ®îc l¾p ®Æt trong kho¶ng phô cËn theo mét tiªu chuÈn 
hoÆc la bµn tõ cña thiÕt bÞ l¸i ph¶i ®îc ghi nh·n râ rµng vÒ kho¶ng c¸ch an toµn tèi thiÓu 
mµ thiÕt bÞ nµy cã thÓ ®îc l¾p ®Æt tíi la bµn.  

Kho¶ng c¸ch an toµn tèi thiÓu cho thiÕt bÞ l¾p ®Æt cè ®Þnh cã thÓ ®îc ghi trong sæ 
tay thiÕt bÞ, nhng ®èi víi thiÕt bÞ x¸ch tay ph¶i lu«n ghi nh·n trªn vá. 

ISO 694 ®Þnh nghÜa “kho¶ng phô cËn”, liªn quan ®Õn la bµn, lµ kho¶ng c¸ch trong 
vßng 5 m. §èi víi thiÕt bÞ kh«ng ghi râ kho¶ng c¸ch an toµn tíi la bµn, sæ tay thiÕt bÞ cÇn 
cã chØ dÉn vÒ viÖc ®Æt thiÕt bÞ ngoµi “khu vùc phô cËn” trªn. 

4.9 B¶o tr× 

4.9.1 ThiÕt bÞ ®îc thiÕt kÕ sao cho c¸c khèi chÝnh cã thÓ ®îc thay thÕ dÔ dµng mµ kh«ng 
cÇn ®iÒu chØnh hay hiÖu chuÈn l¹i phøc t¹p (A.694/8.1).  

4.9.2 ThiÕt bÞ ®îc x©y dùng vµ l¾p ®Æt cã thÓ truy nhËp dÔ dµng cho môc ®Ých kiÓm tra vµ 
b¶o tr× (A.694/8.2).  

5. §Æc tÝnh kÜ thuËt, ph¬ng ph¸p ®o kiÓm vµ kÕt qu¶ yªu cÇu 

5.1 Môc ®Ých  

5.1.1 C¸c yªu cÇu trong môc nµy bæ sung cho c¸c yªu cÇu chøng nhËn hîp chuÈn cña 
Inmarsat, ®îc cho trong Inmarsat-B SDM. Trõ khi cã tho¶ thuËn kh¸c, nhµ s¶n xuÊt 
ph¶i khëi t¹o thiÕt bÞ vµ ®¶m b¶o r»ng nã ho¹t ®éng b×nh thêng tríc khi b¾t ®Çu 
kiÓm tra.  

NÕu vÞ trÝ ®o kiÓm chøng nhËn hîp chuÈn lµ n¬i phßng ®o kiÓm Inmarsat chÊp nhËn, 
hai lo¹i kiÓm tra cã thÓ ®îc kÕt hîp l¹i, víi sù ®ång ý tríc cña Inmarsat.  

5.1.2 Sau khi ®· hoµn thµnh phÐp kiÓm tra pha 1 cña Inmarsat (xem Inmarsat-B SDM module 2, 
part II), viÖc tu©n thñ c¸c yªu cÇu cña tiªu chuÈn nµy ®îc chøng minh b»ng c¸ch tiÕn 
hµnh c¸c phÐp kiÓm tra m« t¶ ë c¸c môc díi ®©y. C¸c phÐp kiÓm tra nµy ph¶i ®îc 
thùc hiÖn sö dông bé m« pháng LES hay mét ph¬ng ph¸p cã chøc n¨ng t¬ng ®¬ng 
®Ó ®¹t ®îc cïng mét kÕt qu¶.  

5.1.3 Nhµ s¶n xuÊt ph¶i tuyªn bè c¸c phÇn nµo cña thiÕt bÞ lµ hë vµ phÇn nµo ®îc b¶o vÖ. 
ThiÕt bÞ b×nh thêng ®îc b¶o vÖ bëi m¸i che ph¶i ®îc kiÓm tra víi m¸i che trong 
®iÒu kiÖn m«i trêng chØ râ trong IEC 60945.  
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5.1.4 Nhµ s¶n xuÊt ph¶i chØ râ c¸c ®iÒu kiÖn cÇn tríc khi thö m«i trêng, vÝ dô, kÝch ho¹t 
c¸c qu¹t lµm l¹nh tríc khi thö.  

5.2 §iÒu kiÖn ®o kiÓm 

§iÒu kiÖn ®o kiÓm b×nh thêng vµ tíi h¹n ®îc ®Þnh nghÜa díi d¹ng c¸c ®iÒu kiÖn m«i 
trêng vµ c¸c tham sè nguån ®iÖn cung cÊp. ThuËt ng÷ “b×nh thêng” ë ®©y tuú thuéc vµo 
ng÷ c¶nh, víi lu ý cô thÓ lµ c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng vµ tíi h¹n bao trïm mét 
ph¹m vi réng c¸c ®iÒu kiÖn cã thÓ x¶y ra trªn tµu. 

Nguån ®o kiÓm ph¶i cã kh¶ n¨ng cung cÊp c¸c ®iÖn ¸p ®o kiÓm b×nh thêng, tíi h¹n vµ 
c¸c tÇn sè ®èi víi c¸c nguån xoay chiÒu, cho mäi gi¸ trÞ biÕn thiªn cña t¶i g©y ra bëi EUT, 
nghÜa lµ ®iÖn trë trong cña nã ph¶i ®ñ nhá ®Ó kh«ng ¶nh hëng ®Õn kÕt qu¶ ®o kiÓm. §iÖn ¸p 
nguån vµ tÇn sè ph¶i ®îc ®o t¹i c¸c cùc ®Çu vµo cña EUT. 

§èi víi thiÕt bÞ sö dông nguån lµ ¾c quy tÝch hîp, viÖc sö dông nguån ®o kiÓm chØ v× 
môc ®Ých tiÖn lîi, vµ ph¶i ®îc sù ®ång ý cña nhµ s¶n xuÊt. Trong trêng hîp kh«ng cã sù 
thèng nhÊt, kÕt qu¶ ®o kiÓm khi sö dông ¾c quy ph¶i thay thÕ kÕt qu¶ ®o kiÓm sö dông nguån 
®o kiÓm. 

5.2.1 §iÒu kiÖn ®o kiÓm b×nh thêng 
§iÒu kiÖn m«i trêng b×nh thêng lµ nhiÖt ®é tõ +150C ®Õn +350C vµ ®é Èm t¬ng ®èi 

tõ 20% ®Õn 75%. 
Khi kh«ng thÓ thùc hiÖn ®o kiÓm ë ®iÒu kiÖn m«i trêng trªn, c¸c ¶nh hëng g©y ra bëi 

®iÒu kiÖn ®o kiÓm thùc tÕ cÇn ®îc ghi trong biªn b¶n thö nghiÖm. 

§iÖn ¸p ®o kiÓm b×nh thêng ph¶i cã dung sai ±3% so víi ®iÖn ¸p nguån trªn tµu danh 
®Þnh. Víi c¸c nguån xoay chiÒu, tÇn sè nguån ®o kiÓm ph¶i cã dung sai ±1 Hz so víi tÇn sè 
danh ®Þnh. 

5.2.2 §iÒu kiÖn ®o kiÓm tíi h¹n 

Phßng ®o ph¶i m« pháng c¸c ®iÒu kiÖn kh«ng gian tù do tèt nhÊt cã thÓ, b»ng viÖc sö 
dông kÝch thíc lín so víi EUT hay t¹o ra luång lu th«ng khÝ. Phßng ®o ph¶i ®îc xö lý 
chèng l¹i t¸i bøc x¹ nhiÖt cña EUT. Tèc ®é t¨ng gi¶m nhiÖt ®é cña phßng ®o EUT ph¶i lµ 
10C/phót vµ, ngo¹i trõ cã ®iÒu kiÖn kh¸c ®îc chØ râ, ®é Èm trong phßng ®o ph¶i ®îc kiÓm 
so¸t ®¶m b¶o kh«ng cã ngng tô h¬i níc.  

BiÕn thiªn nguån ®îc cho ë b¶ng 1 sÏ ®îc sö dông thÝch hîp cho EUT. 

B¶ng 1. BiÕn thiªn nguån tíi h¹n 
Nguån BiÕn thiªn nguån, % BiÕn thiªn tÇn sè, % 

a.c. ± 10 ± 5 

d.c. 
+ 30 

- 10 
Kh«ng ¸p dông 

§iÖn ¸p ®o kiÓm tíi h¹n díi sö dông cho c¸c ¾c quy tÝch hîp sÏ phô thuéc vµo lo¹i ¾c 
quy sö dông, cô thÓ: 

- S¬ cÊp: ¾c quy alkaline hay lithium: 0,8 lÇn ®iÖn ¸p danh ®Þnh cña ¾c quy; 

- ¾c quy thuû ng©n: 0,9 lÇn ®iÖn ¸p danh ®Þnh cña ¾c quy; 
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- Thø cÊp: ¾c quy cadmium: 1,2 vµ 0,9 lÇn ®iÖn ¸p danh ®Þnh cña ¾c quy; 

- C¸c lo¹i ¾c quy kh¸c: ®iÖn ¸p chØ ®Þnh bëi nhµ s¶n xuÊt. 

§iÖn ¸p ®o kiÓm tíi h¹n trªn sö dông c¸c ¾c quy tÝch hîp s¬ cÊp sÏ lµ ®iÖn ¸p danh ®Þnh 
cña ¾c quy. 

§iÖn ¸p ®o kiÓm tíi h¹n ®èi víi thiÕt bÞ sö dông nguån ®iÖn kh¸c, hay cã kh¶ n¨ng ho¹t 
®éng ë nhiÒu nguån ®iÖn kh¸c nhau, ph¶i ®îc tho¶ thuËn víi nhµ s¶n xuÊt vµ ®îc ghi l¹i 
trong biªn b¶n thö nghiÖm. 

KÕ ho¹ch ®o kiÓm chÊt lîng vµ kiÓm tra chÊt lîng EUT ®îc x¸c ®Þnh ë b¶ng 2. 

B¶ng 2: KÕ ho¹ch ®o kiÓm chÊt lîng vµ kiÓm tra chÊt lîng 
M«i trêng Nguån ®iÖn b×nh thêng Nguån ®iÖn tíi h¹n 

Nãng kh« §o kiÓm chÊt lîng KiÓm tra chÊt lîng 

Nãng Èm KiÓm tra chÊt lîng - 

NhiÖt ®é thÊp §o kiÓm chÊt lîng KiÓm tra chÊt lîng 

NhiÖt ®é b×nh thêng §o kiÓm chÊt lîng §o kiÓm chÊt lîng 

5.2.3 §iÒu kiÖn kh¾c nghiÖt 

C¸c ®iÒu kiÖn nµy vît c¸c ®iÒu kiÖn tíi h¹n ë trªn, trong ®ã EUT ph¶i ho¹t ®éng cã 
hoÆc kh«ng suy gi¶m chÊt lîng nh chØ râ trong tiªu chuÈn thiÕt bÞ. Dßng kh¾c nghiÖt ®îc 
®Þnh nghÜa lµ dßng lín h¬n so víi dßng ho¹t ®éng b×nh thêng. 

§iÖn ¸p kh¾c nghiÖt lµ ®iÖn ¸p lín h¬n ®iÖn ¸p ë môc 5.2.2. Nhµ s¶n xuÊt cÇn cung cÊp 
c¸c biÖn ph¸p b¶o vÖ ë møc ®é thÝch hîp chèng l¹i ®iÒu kiÖn kh¾c nghiÖt vµ khi kÝch ho¹t cã 
thÓ ®ßi hái ph¶i thiÕt lËp l¹i EUT, ch¼ng h¹n b»ng c¸ch thay thÕ cÇu ch×. Nguån ®iÖn ph¶i 
®îc ®iÒu chØnh l¹i ®Ó kÝch ho¹t b¶o vÖ vµ sau khi thiÕt lËp l¹i EUT, cÇn thùc hiÖn kiÓm tra 
chÊt lîng t¹i ®iÒu kiÖn ®o kiÓm b×nh thêng. 

§Êu nèi sai nguån còng ®îc xem lµ ®iÒu kiÖn kh¾c nghiÖt. EUT ph¶i chÞu ®îc ®Êu 
nèi sai cùc nguån hay thø tù pha trong vßng 5 phót. Sau khi kÕt thóc kiÓm tra, vµ thiÕt lËp l¹i 
phÇn b¶o vÖ EUT, nÕu cÇn thiÕt, ph¶i ®Êu nèi nguån cung cÊp b×nh thêng vµ tiÕn hµnh kiÓm 
tra chÊt lîng. 

5.3 Thö chÊt lîng 

5.3.1 Kh¸i qu¸t  

5.3.1.1 PhÐp kiÓm tra chÊt lîng hoÆc ®o kiÓm chÊt lîng th«ng thêng ph¶i bao gåm c¸c 
phÐp kiÓm tra truyÒn th«ng tin gi÷a EUT vµ mét thiÕt bÞ m« pháng Inmarsat LES. C¸c 
th«ng tin tiªu ®Ò cña tµu cã thÓ cÇn ®îc cung cÊp.  

5.3.1.2 TÊt c¶ c¸c phÐp kiÓm tra ph¶i ®îc thùc hiÖn víi gi¸ trÞ C/No b»ng 51 dBHz  ±2 dB, 
®o t¹i b¨ng L. 

5.3.1.3 ViÖc kiÓm tra tu©n thñ c¸c yªu cÇu kü thuËt ®îc cung cÊp bëi c¸c phÐp ®o kiÓm chÊt 
lîng hay kiÓm tra chÊt lîng nh ®Þnh nghÜa trong môc 3.1 ë c¸c ®iÒu kiÖn ®o kiÓm 
b×nh thêng, trõ khi cã c¸c chØ ®Þnh kh¸c.  

5.3.2 C¸c phÐp kiÓm tra tiªu chuÈn 

5.3.2.1 PhÐp kiÓm tra A: PhÐp kiÓm tra Telex song c«ng (tµu khëi t¹o)  
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Ngêi ®iÒu khiÓn EUT ph¶i thiÕt lËp mét kªnh telex song c«ng víi ®é u tiªn thÝch hîp.  

Trong qu¸ tr×nh gi¸m s¸t, ph¶i kiÓm tra tÝnh chÝnh x¸c cña c¸c trao ®æi cuéc gäi, tr¶ lêi.  

Ngêi ®iÒu khiÓn EUT ph¶i ph¸t b¶n tin thö:  

TEST A (LF, CR)  

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM EUT) (LF, CR)  

0123456789 (LF, CR)  

Ngêi ®iÒu khiÓn thiÕt bÞ m« pháng LES ph¶i ph¸t b¶n tin thö: 

TEST A (LF, CR)  

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM LES) (LF, CR)  

0123456789 (LF, CR)  

Ngêi ®iÒu khiÓn EUT ph¶i ng¾t cuéc gäi.  

5.3.2.2 PhÐp kiÓm tra B: PhÐp kiÓm tra Telex song c«ng (bê khëi t¹o)  

Ngêi ®iÒu khiÓn thiÕt bÞ m« pháng LES ph¶i thiÕt lËp mét kªnh telex song c«ng víi ®é 
u tiªn thÝch hîp.  

Trong qu¸ tr×nh gi¸m s¸t ph¶i kiÓm tra tÝnh chÝnh x¸c cña c¸c trao ®æi cuéc gäi, tr¶ lêi. 

Ngêi ®iÒu khiÓn thiÕt bÞ m« pháng LES ph¶i ph¸t b¶n tin thö:  

TEST B (LF, CR)  

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM LES) (LF, CR)  

0123456789 (LF, CR)  

Ngêi ®iÒu khiÓn EUT ph¶i ph¸t b¶n tin thö:  

TEST B (LF, CR)  

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM EUT) (LF, CR)  

0123456789 (LF, CR)  

Ngêi ®iÒu khiÓn EUT ph¶i ng¾t cuéc gäi.  

5.3.2.3 PhÐp kiÓm tra C: PhÐp kiÓm tra Telex ®¬n c«ng (bê khëi t¹o)  

Ngêi ®iÒu khiÓn thiÕt bÞ m« pháng LES ph¶i thiÕt lËp mét kªnh telex ®¬n c«ng víi ®é 
u tiªn thÝch hîp.  

Ngêi ®iÒu khiÓn thiÕt bÞ m« pháng LES ph¶i ph¸t b¶n tin thö:  

TEST C (LF, CR)  

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM LES) (LF, CR)  

0123456789 (LF, CR)  

Ngêi ®iÒu khiÓn thiÕt bÞ m« pháng LES ph¶i ng¾t cuéc gäi 

5.3.2.4 PhÐp kiÓm tra D: PhÐp kiÓm tra ®iÖn tho¹i song c«ng (tµu khëi t¹o)  

Ngêi ®iÒu khiÓn EUT ph¶i thiÕt lËp mét kªnh ®iÖn tho¹i song c«ng víi ®é u tiªn 
thÝch hîp.  
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Ngêi ®iÒu khiÓn EUT ph¶i nãi râ rµng: 

“This is the EUT operator performing test D, delta. Please report my speech 
quality. Over”  

Ngêi ®iÒu khiÓn thiÕt bÞ m« pháng LES ph¶i tr¶ lêi: 

“This is the LES simulator operator performing test D, delta. Your speech quality is 
good/poor. Please report my speech quality. Over”  

Ngêi ®iÒu khiÓn EUT ph¶i tr¶ lêi:  

“Your speech quality is good/poor. I am now clearing the channel. Over”  

Ngêi ®iÒu khiÓn EUT ph¶i ng¾t cuéc gäi.  

5.3.2.5 PhÐp kiÓm tra E: PhÐp kiÓm tra ®iÖn tho¹i song c«ng (bê khëi t¹o)  

Ngêi ®iÒu khiÓn thiÕt bÞ m« pháng LES ph¶i thiÕt lËp mét kªnh ®iÖn tho¹i song c«ng 
víi ®é u tiªn thÝch hîp.  

Ngêi ®iÒu khiÓn thiÕt bÞ m« pháng LES ph¶i nãi râ rµng: 

“This is the LES simulator operator performing test E, echo. Please report my speech 
quality. Over”  

Ngêi ®iÒu khiÓn EUT ph¶i tr¶ lêi:  

“This is the EUT operator performing test E, echo. Your speech quality is good/poor. 
Please report my speech quality. Over”  

Ngêi ®iÒu khiÓn thiÕt bÞ m« pháng LES ph¶i tr¶ lêi:  

“Your speech quality is Good/Poor. I am now clearing the channel. Over”  

Ngêi ®iÒu khiÓn thiÕt bÞ m« pháng LES ph¶i ng¾t cuéc gäi. 

5.3.3 C¸c kÕt qu¶ yªu cÇu 

5.3.3.1 Víi phÐp kiÓm tra chÊt lîng (3.1.5), trong PhÐp kiÓm tra A cho telex, kh«ng cã lçi 
nµo x¶y ra trong mçi híng truyÒn vµ trong PhÐp kiÓm tra D cho truyÒn tho¹i, ph¶i cã 
kh¶ n¨ng ph©n biÖt râ néi dung cña b¶n tin tho¹i.  

5.3.3.2. Víi phÐp ®o kiÓm chÊt lîng (3.1.6), trong PhÐp kiÓm tra A, B vµ C cho telex, kh«ng 
cã lçi nµo x¶y ra trong mçi híng truyÒn vµ trong PhÐp kiÓm tra D vµ E cho truyÒn 
tho¹i, ph¶i cã kh¶ n¨ng ph©n biÖt râ rµng néi dung cña b¶n tin tho¹i.  

5.4 Thö m«i trêng 

5.4.1 EUT ph¶i ®îc thö tu©n thñ theo c¸c yªu cÇu vÒ m«i trêng theo nh IMO A.694, chi 
tiÕt trong IEC 60945. Tu©n thñ theo c¸c ®iÒu kiÖn thö m«i trêng ®îc kiÓm tra bëi 
Inmarsat ngo¹i trõ thö rung vµ kh«ng cÇn lÆp l¹i.  

5.4.2 Thö rung 

5.4.2.1 Môc ®Ých 

PhÐp thö nµy x¸c ®Þnh kh¶ n¨ng chÞu rung cña thiÕt bÞ mµ kh«ng bÞ háng hãc c¬ häc 
hay suy gi¶m vÒ chÊt lîng. PhÐp thö m« pháng ¶nh hëng cña rung x¶y ra trªn tµu do ho¹t 
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®éng cña ch©n vÞt vµ m¸y mãc. Nã thêng x¶y ra víi tÇn sè 13 Hz theo chiÒu th¼ng ®øng. 
PhÐp thö ë tÇn sè cao h¬n m« pháng trêng hîp chÊn ®éng m¹nh do b·o biÓn vµ thêng theo 
ph¬ng ngang. PhÐp thö kh«ng m« pháng c¸c ¶nh hëng khi biÓn ë tr¹ng th¸i ho¹t ®éng b×nh 
thêng g©y ra c¸c hiÖn tîng nh sãng, ®u ®a, nhÊp nh« vµ khi tµu ®i trÖch híng, trßng 
trµnh hay nh« lªn hôp xuèng. 

5.4.2.2 Ph¬ng ph¸p thö 

EUT, cïng víi c¸c bé phËn gi¶m xãc vµ rung ®éng kÌm theo, ph¶i ®îc g¾n liÒn víi 
bµn rung b»ng c¸c ph¬ng tiÖn hç trî vµ ®Æt ë t thÕ b×nh thêng. EUT cã thÓ ®îc treo ®µn 
håi ®Ó bï träng lîng kh«ng chÞu ®ùng ®îc cña bµn rung. Cã thÓ thùc hiÖn bè trÝ ®Ó gi¶m 
thiÓu hoÆc triÖt tiªu ¶nh hëng cña trêng ®iÖn tõ cña thiÕt bÞ rung lªn ho¹t ®éng cña EUT. 

EUT ph¶i chÞu rung theo chiÒu ®øng d¹ng h×nh sin t¹i mäi tÇn sè gi÷a: 

- 2 Hz ®Õn 5 Hz vµ ®Õn 13,2 Hz víi ®é lÖch ±1 mm ± 10% (7 m/s2 tèc ®é t¨ng cùc ®¹i 
t¹i 13,2 Hz); 

- Trªn 13,2 Hz vµ tíi 100 Hz víi tèc ®é t¨ng cùc ®¹i kh«ng ®æi 7 m/s2. 

Tèc ®é quÐt tÇn sè ph¶i lµ 0,5 octave/phót cho phÐp ph¸t hiÖn céng hëng ë bÊt kú 
thµnh phÇn nµo cu¶ EUT.  

Dß céng hëng sÏ thùc hiÖn trong suèt qu¸ tr×nh thö. Trong qu¸ tr×nh dß céng hëng, 
EUT sÏ ®îc theo dâi bªn ngoµi b»ng c¸c dông cô nghe nh×n ph¸t hiÖn c¸c dÊu hiÖu cña bÊt 
kú hiÖn tîng céng hëng nµo ë bÊt k× thµnh phÇn nµo cã thÓ ¶nh hëng ®Õn sù toµn vÑn 
cña EUT. 

ViÖc theo dâi ®ã ph¶i ®îc ghi trong biªn b¶n thö nghiÖm. NÕu cã bÊt kú hiÖn tîng 
céng hëng nµo ghi ®îc bëi bé c¶m øng g¾n cè ®Þnh bªn ngoµi EUT t¹i vÞ trÝ ph¸t hiÖn c¸c 
dÊu hiÖu râ rµng cña céng hëng, cã tû lÖ biªn ®é dao ®éng ®o ®îc ≥ 5 so víi bÒ mÆt g¾n 
EUT, EUT ph¶i chÞu ®îc phÐp thö rung t¹i mçi tÇn sè céng hëng víi møc rung chØ râ trong 
phÐp thö trong kho¶ng 2 h. Khi c¸c tÇn sè céng hëng cã quan hÖ sãng hµi víi tØ lÖ biªn ®é 
dao ®éng ≥ 5, chØ cÇn kiÓm tra ë tÇn sè chÝnh. NÕu kh«ng cã céng hëng víi tØ sè biªn ®é dao 
®éng ≥ 5, phÐp thö kh¶ n¨ng chÞu ®ùng ph¶i ®îc thùc hiÖn t¹i mét tÇn sè ®¬n thu ®îc. NÕu 
kh«ng cã céng hëng, kiÓm tra kh¶ n¨ng chÞu ®ùng ®îc thùc hiÖn ë tÇn sè 30 Hz. 

KiÓm tra chÊt lîng cÇn ®îc thùc hiÖn Ýt nhÊt mét lÇn trong mçi qu¸ tr×nh thö kh¶ 
n¨ng chÞu ®ùng vµ Ýt nhÊt mét lÇn sau khi kÕt thóc phÐp thö. 

Thñ tôc thùc hiÖn rung cÇn ®îc lÆp l¹i ë mét trong hai híng trùc giao trong mÆt 
ph¼ng n»m ngang. 

C¸c th«ng tin kh¸c ®îc cho ë IEC 60068-2-6. 

5.4.2.3 KÕt qu¶ yªu cÇu 

C¸c yªu cÇu cña kiÓm tra chÊt lîng cÇn ®îc tho¶ m·n. 

5.5 Ph¸t x¹ ®iÖn tõ 

5.5.1 Kh¸i qu¸t  

Trong khi ®o ph¸t x¹ ®iÖn tõ, EUT ph¶i ho¹t ®éng trong ®iÒu kiÖn ®o kiÓm b×nh thêng, 
vµ c¸c thiÕt lËp ®iÒu khiÓn cã thÓ ¶nh hëng ®Õn møc ph¸t x¹ dÉn hay ph¸t x¹ bøc x¹ ph¶i 
®îc thay ®æi ®Ó ®¹t ®îc møc ph¸t x¹ lín nhÊt. NÕu EUT cã nhiÒu tr¹ng th¸i ho¹t ®éng, nh 
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tr¹ng th¸i ho¹t ®éng b×nh thêng, tr¹ng th¸i chê (stand-by)... tr¹ng th¸i t¹o ra møc ph¸t x¹ 
cùc ®¹i ph¶i ®îc kÝch ho¹t vµ c¸c phÐp ®o ®Çy ®ñ ph¶i ®îc thùc hiÖn ë tr¹ng th¸i nµy. KÕt 
nèi ¨ng ten cña EUT, nÕu cã, ph¶i ®îc kÕt cuèi víi ¨ng ten gi¶ kh«ng bøc x¹.  

§èi víi c¸c phÐp ®o ph¸t x¹ bøc x¹, thiÕt bÞ cã bé ph¸t sãng v« tuyÕn ho¹t ®éng trong 
b¨ng tÇn ®o ph¶i ë tr¹ng th¸i ho¹t ®éng nhng kh«ng ph¸t.  

§èi víi c¸c phÐp ®o ph¸t x¹ dÉn víi thiÕt bÞ cã bé ph¸t sãng v« tuyÕn, ph¶i cã b¨ng lo¹i 
trõ 200 kHz cã t©m t¹i tÇn sè c¬ b¶n vµ c¸c hµi trong b¨ng ®o.  

C¸c giao diÖn ®Æc biÖt cña EUT víi m«i trêng ®iÖn tõ bªn ngoµi ®îc gäi lµ c¸c cæng. 
Giíi h¹n vËt lý cña EUT qua ®ã c¸c trêng ®iÖn tõ cã thÓ bøc x¹ hay t¸c ®éng lµ cæng vá 
(h×nh 1). 

Cæng vá

ThiÕt bÞ

Cæng nguån AC

Cæng nguån DC

Cæng ®Êt

Cæng tÝn hiÖu/®iÒu khiÓn 

H×nh 1. VÝ dô minh ho¹ c¸c cæng trong phÐp thö miÔn nhiÔm vµ ph¸t x¹ ®iÖn tõ 

C¸c ®iÒu kiÖn vµ phÐp ®o ®îc tãm t¾t ë b¶ng 3. 

B¶ng 3: Ph¸t x¹ ®iÖn tõ 
 X¸ch tay PhÇn ®îc b¶o vÖ PhÇn hë PhÇn ch×m 

Ph¸t x¹ 
dÉn 

 

10 kHz - 150 kHz        63 mV - 0,3 mV (96 dBµV - 50 dBµV) 

150 kHz - 350 kHz      1 mV - 0,3 mV (60 dBµV - 50 dBµV) 

350 kHz - 30 MHz       0,3 mV (50 dBµV) 

Ph¸t x¹ 
bøc x¹ 

150 kHz - 300 kHz       10 mV/m - 316 µV/m (80 dBµV/m - 52 dBµV/m) 

300 kHz - 30 MHz       316 µV/m - 50 µV/m (52 dBµV/m - 34 dBµV/m) 

30 MHz - 2 GHz           500 µV/m (54 dBµV/m) ngo¹i trõ: 

156 MHz - 165 MHz    16 µV/m (24 dBµV/m) gÇn ®Ønh       

                                      hoÆc 32 µV/m (30 dBµV/m) ®Ønh 

 

5.5.2. Ph¸t x¹ dÉn   

5.5.2.1 Môc ®Ých  

PhÐp thö nµy ®o c¸c tÝn hiÖu do thiÕt bÞ ph¸t ra t¹i cæng nguån cã thÓ dÉn sang nguån 
cung cÊp cña tµu, do ®ã sÏ g©y nhiÔu lªn c¸c thiÕt bÞ kh¸c.  

5.5.2.2 Ph¬ng ph¸p ®o 

Ph¸t x¹ ph¶i ®îc ®o bëi thiÕt bÞ thu ®o gÇn ®Ønh nh chØ râ trong CISPR 16-1. M¹ng 
nguån gi¶ V theo nh CISPR 16-1, nh ë h×nh 2, ®îc sö dông ®Ó cung cÊp trë kh¸ng x¸c 
®Þnh ë tÇn sè cao qua c¸c cùc cña EUT, vµ ®Ó c« lËp m¹ch kiÓm tra khëi c¸c tÝn hiÖu tÇn sè 
sãng v« tuyÕn kh«ng mong muèn trªn m¹ng nguån. §é réng b¨ng tÇn ®o trong d¶i tÇn tõ  
10 kHz ®Õn 150 kHz lµ 200 Hz, vµ trong d¶i tÇn tõ 150 kHz ®Õn 30 MHz lµ 9 kHz.  

C¸c c¸p nguån ®Çu vµo gi÷a c¸c cæng nguån a.c. vµ d.c. cña EUT vµ m¹ng nguån gi¶ 
ph¶i ®îc che ch¾n vµ kh«ng vît qu¸ ®é dµi 0,8 m. NÕu EUT cã nhiÒu h¬n mét khèi víi c¸c 
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cæng nguån a.c vµ/hoÆc d.c riªng, c¸c cæng nguån cña cïng mét ®iÖn ¸p cung cÊp danh ®Þnh 
cã thÓ ®îc nèi song song víi m¹ng cung cÊp nguån gi¶.  

§o kiÓm ph¶i ®îc thùc hiÖn víi mäi thiÕt bÞ ®o vµ EUT ®îc ®ì vµ g¾n víi mÆt ph¼ng 
®Êt. Trong trêng hîp kh«ng cã mÆt ph¼ng ®Êt, cã thÓ thùc hiÖn c¸c s¾p ®Æt t¬ng ®¬ng sö 
dông khung hay th¶m kim lo¹i cña EUT lµm ®Êt chuÈn. 

 

a) VÝ dô m« pháng m¹ng nguån gi¶ V 50Ω/50µH + 5Ω  
sö dông trong d¶i tÇn sè tõ 10 kHz ®Õn 150 kHz 

 
b) VÝ dô m« pháng m¹ng nguån gi¶ V 50Ω /50µH + 5Ω 

sö dông trong d¶i tÇn sè tõ 150 kHz ®Õn 30 MHz 

H×nh 2: M¹ng nguån gi¶ ®Ó kiÓm tra ph¸t x¹ dÉn 

 

5.5.2.3 KÕt qu¶ yªu cÇu 

Trong d¶i tÇn tõ 10 kHz ®Õn 30 MHz, ®iÖn ¸p tÇn sè v« tuyÕn cña c¸c cùc nguån cung 
cÊp cña EUT kh«ng ®îc vît qu¸ gi¸ trÞ qui ®Þnh trong h×nh 3. 
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H×nh 3: Giíi h¹n ®iÖn ¸p t¹i cùc tÇn sè v« tuyÕn cho ph¸t x¹ dÉn 

5.5.3 Ph¸t x¹ bøc x¹ tõ cæng vá 

5.5.3.1 Môc ®Ých 

PhÐp thö nµy ®o bÊt kú tÝn hiÖu nµo bøc x¹ tõ thiÕt bÞ mµ kh«ng qua ¨ng ten vµ cã 

thÓ g©y nhiÔu lªn c¸c thiÕt bÞ kh¸c cña tµu, nh c¸c thiÕt bÞ thu sãng v« tuyÕn. 

5.5.3.2 Ph¬ng ph¸p ®o 

a) ThiÕt bÞ thu ®o gÇn ®Ønh chØ râ trong CISPR 16-1 ®îc sö dông. §é réng b¨ng tÇn 

thiÕt bÞ thu trong d¶i tÇn tõ 150 kHz ®Õn 300 MHz lµ 9 kHz, vµ trong d¶i tÇn tõ 30 MHz 

®Õn 2 GHz lµ 120 kHz.  

Víi c¸c tÇn sè tõ 150 kHz ®Õn 30 MHz phÐp ®o ph¶i sö dông trêng tõ H. ¡ng ten ®o lµ 

¨ng ten vßng cã mµn ch¾n ®iÖn vµ cã kÝch thíc sao cho cã thÓ ®Æt võa khÝt trong mét h×nh 

vu«ng cã mçi c¹nh dµi 60 cm, hay mét thanh ferit thÝch hîp nh chØ râ trong CISPR 16-1.  

HÖ sè hiÖu chØnh cña ¨ng ten bao gåm hÖ sè +51,5 dB chuyÓn ®æi cêng ®é tõ 

trêng thµnh ®iÖn trêng t¬ng øng. 

Víi c¸c tÇn sè trªn 30 MHz phÐp ®o ph¶i sö dông trêng tõ E. ¡ng ten ®o lµ ¨ng ten 

lìng cùc c©n b»ng ®é dµi céng hëng, hay lìng cùc thu gän thay thÕ hay ¨ng ten cã ®é 

t¨ng Ých cao nh chØ râ trong CISPR 16-1. KÝch thíc cña ¨ng ten ®o theo híng cña EUT 

kh«ng ®îc vît qu¸ 20% kho¶ng c¸ch ®Õn EUT. Víi c¸c tÇn sè trªn 80 MHz, cã thÓ thay 

®æi ®é cao cña t©m ¨ng ten ®o so víi mÆt ®Êt trong ph¹m vi tõ 1 m ®Õn 4 m.  

VÞ trÝ ®o kiÓm ph¶i tu©n thñ CISPR 16-1, sö dông mÆt ph¼ng ®Êt b»ng kim lo¹i vµ cã 

kÝch thíc sao cho cho phÐp kho¶ng c¸ch ®o lµ 3 m.  
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EUT ph¶i ®îc l¾p ®Æt hoµn chØnh, ®Çy ®ñ víi c¸c c¸p kÕt nèi liªn kÕt vµ ®îc g¾n 

lªn mÆt ph¼ng ho¹t ®éng b×nh thêng.  

Khi EUT gåm nhiÒu khèi th× c¸c c¸p liªn kÕt (kh¸c víi phi ®¬ ¨ng ten) gi÷a khèi 

chÝnh vµ c¸c khèi kh¸c ph¶i b»ng gi¸ trÞ cùc ®¹i x¸c ®Þnh bëi nhµ s¶n xuÊt hoÆc 20 m tïy 

theo gi¸ trÞ nµo nhá h¬n. C¸c cæng vµo/ra s½n cã ph¶i ®îc kÕt nèi víi c¸p cã ®é dµi cùc 

®¹i quy ®Þnh bëi nhµ s¶n xuÊt hoÆc 20 m tïy theo gi¸ trÞ nµo nhá h¬n vµ ®îc kÕt cuèi ®Ó 

m« pháng trë kh¸ng cña thiÕt bÞ phô trî mµ chóng thêng nèi tíi.  

PhÇn chiÒu dµi vît qu¸ cña c¸c c¸p nµy ph¶i ®îc bã l¹i t¹i ®iÓm gi÷a víi mçi bã tõ 

30 cm ®Õn 40 cm trong mÆt ph¼ng n»m ngang tõ cæng mµ chóng kÕt nèi. NÕu kh«ng thÓ 

thùc hiÖn ®îc ®iÒu nµy do khèi c¸p lín hay cã ®é cøng cao, th× cã thÓ s¾p xÕp c¸p cµng 

gÇn víi yªu cÇu cµng tèt vµ s¾p xÕp nµy ph¶i ®îc nªu râ trong biªn b¶n thö nghiÖm.  

¡ng ten thö ®îc ®Æt c¸ch EUT 3 m. T©m cña ¨ng ten c¸ch mÆt ®Êt Ýt nhÊt 1,5 m. 

¡ng ten trêng E ®îc ®iÒu chØnh ®é cao vµ híng quay ®Ó cã ph©n cùc ®øng vµ ngang, 

khi ®· song song víi mÆt ®Êt, ®Ó x¸c ®Þnh møc ph¸t x¹ cùc ®¹i. Cuèi cïng, ¨ng ten ®îc 

di chuyÓn vßng quanh EUT, ®Ó x¸c ®Þnh møc ph¸t x¹ cùc ®¹i mét lÇn n÷a, hay EUT cã 

thÓ ®îc ®Æt trong mÆt ph¼ng trùc giao víi ¨ng ten thö t¹i ®iÓm gi÷a vµ quay ®Ó ®¹t ®îc 

cïng mét kÕt qu¶.  

b) H¬n n÷a, trong b¨ng tÇn sè tõ 156 MHz ®Õn 165 MHz, phÐp ®o ph¶i ®îc lÆp l¹i 

víi ®é réng b¨ng tÇn thu 9 kHz, c¸c ®iÒu kiÖn kh¸c ë a) sÏ kh«ng ®æi.  

c) Còng cã thÓ lùa chän c¸ch kh¸c, trong b¨ng tÇn sè tõ 156 MHz ®Õn 165 MHz, lµ 

sö dông mét thiÕt bÞ thu gi¸ trÞ ®Ønh hay thiÕt bÞ ph©n tÝch tÇn sè, tïy theo tháa thuËn gi÷a 

nhµ s¶n xuÊt vµ c¬ quan ®o kiÓm.  

5.5.3.3 KÕt qu¶ yªu cÇu 

a) Trong d¶i tÇn tõ 150 kHz ®Õn 2 GHz, giíi h¹n bøc x¹ t¹i kho¶ng c¸ch 3 m tõ cæng 

vá ®îc chØ râ ë h×nh 4. 

b) Trong d¶i tÇn tõ 156 MHz ®Õn 165 MHz, giíi h¹n bøc x¹ t¹i kho¶ng c¸ch 3 m tõ 

cæng vá lµ 24 dBµV/m.  

c) Trong c¸ch lùa chän kh¸c, trong d¶i tÇn tõ 156 MHz ®Õn 165 MHz, giíi h¹n ph¸t 

x¹ t¹i kho¶ng c¸ch 3 m tõ cæng vá lµ 30 dBµV/m.  
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§é lín trêng E ë kho¶ng c¸ch 3 m
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H×nh 4: Giíi h¹n ph¸t x¹ bøc x¹ tõ cæng vá 

5.6 MiÔn nhiÔm ®iÖn tõ 

5.6.1 Kh¸i qu¸t 

Trong c¸c phÐp thö nµy, EUT ph¶i tu©n thñ cÊu h×nh ho¹t ®éng, thñ tôc l¾p ®¾t vµ nèi 
®Êt b×nh thêng, trõ khi cã thay ®æi ®îc chØ râ, vµ ho¹t ®éng trong ®iÒu kiÖn ®o kiÓm b×nh 
thêng. 

Giao diÖn ®Æc biÖt cña EUT víi m«i trêng ®iÖn tõ bªn ngoµi ®îc gäi lµ  c¸c cæng. 
Giíi h¹n vËt lý cña EUT qua ®ã c¸c trêng ®iÖn tõ cã thÓ bøc x¹ hay t¸c ®éng lµ cæng vá 
(h×nh 1). 

C¸c phÐp thö chÕ ®é chªnh lÖch lµ c¸c phÐp thö ®îc ¸p dông gi÷a c¸c ®êng ®iÖn, 
®êng tÝn hiÖu vµ ®êng ®iÒu khiÓn. 

C¸c phÐp thö chÕ ®é chung lµ c¸c phÐp thö ®îc ¸p dông gi÷a c¸c nhãm ®êng d©y vµ 
®iÓm tham chiÕu chung, thêng lµ ®Êt. 

§èi víi c¸c phÐp thö miÔn nhiÔm, c¸c kÕt qu¶ ®îc ®¸nh gi¸ theo c¸c tiªu chÝ chÊt 
lîng phô thuéc vµo c¸c ®iÒu kiÖn ho¹t ®éng vµ c¸c ®Æc tÝnh chøc n¨ng cña EUT, vµ ®îc 
®Þnh nghÜa nh sau: 

- Tiªu chÝ chÊt lîng A: EUT ph¶i tiÕp tôc ho¹t ®éng b×nh thêng trong vµ sau khi thö. 
Kh«ng ®îc x¶y ra suy gi¶m chÊt lîng hay mÊt chøc n¨ng nh ®· ®Þnh nghÜa trong tiªu 
chuÈn thiÕt bÞ vµ chØ tiªu kÜ thuËt do nhµ s¶n xuÊt cung cÊp. 
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- Tiªu chÝ chÊt lîng B: EUT ph¶i tiÕp tôc ho¹t ®éng b×nh thêng sau khi thö. Kh«ng 
®îc x¶y ra suy gi¶m chÊt lîng hay mÊt chøc n¨ng nh ®· ®Þnh nghÜa trong tiªu chuÈn thiÕt 
bÞ vµ chØ tiªu kÜ thuËt do nhµ s¶n xuÊt cung cÊp. Trong khi thö cho phÐp suy gi¶m chÊt lîng 
hay mÊt chøc n¨ng nhng cã thÓ tù phôc håi nhng kh«ng cho phÐp thay ®æi tr¹ng th¸i ho¹t 
®éng thùc tÕ hay sè liÖu lu tr÷. 

- Tiªu chÝ chÊt lîng C: cho phÐp suy gi¶m hoÆc mÊt chøc n¨ng t¹m thêi trong khi thö, 
víi ®iÒu kiÖn chøc n¨ng cã thÓ tù phôc håi, hoÆc cã thÓ phôc håi l¹i sau khi kÕt thóc phÐp thö 
b»ng c¸c bé phËn ®iÒu khiÓn, nh ®· ®Þnh nghÜa trong tiªu chuÈn thiÕt bÞ vµ chØ tiªu kÜ thuËt 
do nhµ s¶n xuÊt cung cÊp. 

C¸c ®iÒu kiÖn vµ phÐp thö ®îc tãm t¾t trong b¶ng 4 díi ®©y. B¶ng 4 còng cung cÊp 
c¸c yªu cÇu chØ tiªu chÊt lîng cho thiÕt bÞ v« tuyÕn vµ thiÕt bÞ ®Þnh vÞ. Víi c¸c lo¹i thiÕt bÞ 
kh¸c, tiªu chÝ chÊt lîng ph¶i ®îc cung cÊp trong tiªu chuÈn thiÕt bÞ t¬ng øng vµ c¸c chØ 
tiªu kü thuËt do nhµ s¶n xuÊt cung cÊp, tuy nhiªn, tèi thiÓu EUT ph¶i tu©n thñ tiªu chÝ chÊt 
lîng C. 

B¶ng 4: MiÔn nhiÔm ®iÖn tõ 
 X¸ch tay PhÇn ®îc b¶o vÖ PhÇn hë PhÇn ch×m 

NhiÔu dÉn tÇn sè 
v« tuyÕn 

* 

3 V r.m.s e.m.f 150 kHz - 80 MHz, 10 V r.m.s e.m.f  
t¹i c¸c tÇn sè ®iÓm quy ®Þnh 

C¸c cæng nguån a.c vµ d.c, cæng ®iÒu khiÓn vµ tÝn hiÖu, chÕ ®é chung 

Tiªu chÝ chÊt lîng A 

NhiÔu bøc x¹ 

10 V/m 80 MHz - 2 GHz 

Cæng vá 

Tiªu chÝ chÊt lîng A 

* 

ChuyÓn tiÕp nhanh * 

§iÖn ¸p 2 kV trªn c¸c cæng nguån a.c. 

§iÖn ¸p 1 kV chÕ ®é chung trªn c¸c cæng ®iÒu khiÓn vµ tÝn hiÖu 

Tiªu chÝ chÊt lîng B 

ChuyÓn tiÕp chËm * 

1 kV ®êng/ ®Êt, 0,5 kV ®êng/ ®êng 

C¸c cæng nguån AC 

Tiªu chÝ chÊt lîng B 

BiÕn ®æi nguån ng¾n 
h¹n 

* 
§iÖn ¸p ±20% cho 1,5 s, tÇn sè ±10% cho 5 s 

C¸c cæng nguån AC 

Tiªu chÝ chÊt lîng B 

Lçi nguån * 

Ng¾t 60 s 

C¸c cæng nguån a.c vµ d.c. 

Tiªu chÝ chÊt lîng C 

Phãng tÜnh ®iÖn 

TiÕp xóc 6 kV 

Kh«ng khÝ 8 kV 

Tiªu chÝ chÊt lîng B 

* 

* : Kh«ng quy ®Þnh 

5.6.2 ThiÕt bÞ thu sãng v« tuyÕn 
NÕu EUT cã g¾n thiÕt bÞ thu sãng v« tuyÕn, c¸c tÇn sè trong b¨ng lo¹i trõ, cïng víi c¸c 

®¸p øng cña thiÕt bÞ thu b¨ng hÑp (®¸p øng gi¶), ph¶i kh«ng n»m trong c¸c phÐp thö miÔn 
nhiÔm víi nhiÔu bøc x¹ vµ nhiÔu dÉn. 

5.6.2.1 B¨ng lo¹i trõ 
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B¨ng lo¹i trõ cña thiÕt bÞ thu ®îc ®Þnh nghÜa lµ b¨ng tÇn ho¹t ®éng cña thiÕt bÞ thu, do 
nhµ s¶n xuÊt c«ng bè, më réng t¹i c¸c giíi h¹n thªm 5% gi¸ trÞ. 

5.6.2.2 §¸nh gi¸ ®¸p øng thiÕt bÞ thu 

§¸p øng b¨ng hÑp cho phÐp (®¸p øng gi¶) ®îc x¸c ®Þnh b»ng ph¬ng ph¸p sau: 

NÕu tÝn hiÖu thö (tÝn hiÖu kh«ng mong muèn) lµm suy gi¶m chÊt lîng t¹i mét tÇn sè 
riªng, tÇn sè tÝn hiÖu thö ph¶i ®îc t¨ng thªm mét lîng gÊp ®«i ®é réng b¨ng tÇn cña bé läc 
IF m¸y thu n»m ngay tríc bé gi¶i ®iÒu chÕ, theo nh c«ng bè cña nhµ s¶n xuÊt. TÝn hiÖu thö 
sau ®ã ®îc gi¶m mét lîng t¬ng ®¬ng.  

NÕu kh«ng cã suy gi¶m chÊt lîng t¹i c¶ hai tÇn sè nµy th× ®¸p øng ë ®©y ®îc gäi lµ 
®¸p øng b¨ng hÑp cho phÐp. NÕu vÉn cã suy gi¶m chÊt lîng, th× cã thÓ do phÇn thay ®æi ®· 
lµm cho tÇn sè cña tÝn hiÖu thö t¬ng øng víi mét ®¸p øng b¨ng hÑp kh¸c. §iÒu nµy ®îc x¸c 
®Þnh b»ng c¸ch lÆp l¹i c¸c thñ tôc trªn b»ng c¸ch t¨ng vµ gi¶m tÇn sè tÝn hiÖu thö thªm  
2,5 lÇn ®é réng b¨ng tÇn ë trªn. 

NÕu vÉn cã suy gi¶m chÊt lîng th× ®¸p øng ë ®©y kh«ng ®îc coi lµ ®¸p øng b¨ng hÑp 
cho phÐp. 

5.6.3 MiÔn nhiÔm ®èi víi nhiÔu dÉn tÇn sè v« tuyÕn 

5.6.3.1 Môc ®Ých 

PhÐp thö nµy m« pháng ¶nh hëng cña nhiÔu ®îc g©y ra trªn ®êng nguån, ®êng 
tÝn hiÖu vµ ®iÒu khiÓn tõ c¸c thiÕt bÞ ph¸t sãng v« tuyÕn trªn tµu t¹i c¸c tÇn sè díi 80 MHz. 

5.6.3.2 Ph¬ng ph¸p thö 

EUT ®îc ®Æt trªn mét tÊm ®ì c¸ch ®iÖn cã ®é cao 0,1 m so víi mÆt ph¼ng tham chiÕu 
®Êt (xem h×nh 5). ThiÕt bÞ phô trî (AE) cÇn thiÕt cung cÊp nguån vµ c¸c tÝn hiÖu cÇn thiÕt cho 
EUT ®Ó ho¹t ®éng b×nh thêng vµ kiÓm tra chÊt lîng ph¶i ®îc kÕt nèi b»ng d©y c¸p, víi 
c¸c thiÕt bÞ ghÐp vµ t¸ch thÝch hîp (CDNs) t¹i kho¶ng c¸ch 0,1 m vµ 0,3 m tõ EUT (xem  
h×nh 6). IEC 61000-4-6 chØ râ thiÕt kÕ cña CDNs vµ c¸c kÑp tiªm thay thÕ nÕu kh«ng thÓ sö 
dông CDN. 

ThiÕt bÞ 
phô trî 1

ThiÕt bÞ 
phô trî 2CDNCDN

MÆt ph¼ng tham chiÕu ®Êt

Gi¸ ®ì 0,1 m

Bé ph¸t RF
Bé ph¸t thö

T T2

ThiÕt bÞ cÇn 
kiÓm tra

 
Chó thÝch:   T         KÕt cuèi 50 Ω 

                         T2        Suy hao c«ng suÊt (6 dB) 
                     CDN   M¹ng ghÐp/t¸ch 

H×nh 5: S¬ ®å thiÕt lËp thö miÔn nhiÔm ®èi víi nhiÔu dÉn tÇn sè v« tuyÕn 
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Cæng AE
PE

N
L

C2

L

R 

C1

Cæng EUT

Chó ý : CDN-M3, C  (typ) = 10 nF, C  (typ) = 47 nF, R = 300 , L  280 H t¹i 150 kHz.

CDN-M2, C  (typ) = 10 nF, C  (typ) = 47 nF, R = 200 , L  280 H t¹i 150 kHz.

CDN-M1, C  (typ) = 22 nF, C  (typ) = 47 nF, R = 100 , L  280 H t¹i 150 kHz.

1 2

1 2

1 2

Ω ≥ µ
Ω ≥ µ
Ω ≥ µ

Cæng IN

 
H×nh 6. VÝ dô minh ho¹ s¬ ®å ®¬n gi¶n cña CDN sö dông víi c¸c  

nguån cung cÊp kh«ng cã líp che ch¾n, trong phÐp thö nhiÔu dÉn tÇn sè v« tuyÕn 

PhÐp thö ph¶i ®îc thùc hiÖn víi bé ph¸t thö nèi lÇn lît víi c¸c CDN, trong khi c¸c 

cæng vµo RF kh«ng kÝch thÝch ®Õn CDN ®îc kÕt cuèi b»ng trë kh¸ng 50 Ω. 

Bé ph¸t thö ph¶i ®îc thiÕt lËp cho mçi CDN víi AE vµ EUT ®îc ng¾t ra vµ thay 

thÕ b»ng c¸c trë kh¸ng 150 Ω. Bé ph¸t thö ph¶i cung cÊp e.m.f kh«ng ®iÒu chÕ t¹i cæng 

EUT víi møc thö yªu cÇu. 

PhÐp thö ®îc tiÕn hµnh nh trong IEC 61000-4-6 víi c¸c møc thö sau: 

- Biªn ®é 3 V r.m.s quÐt trong d¶i tÇn sè tõ 150 kHz ®Õn 80 MHz (møc kh¾c nghiÖt 2); 

- Biªn ®é 10 V r.m.s t¹i c¸c tÇn sè: 2 MHz, 3 MHz, 4 MHz, 6,2 MHz, 8,2 MHz, 

12,6 MHz, 16,5 MHz, 18,8 MHz, 22 MHz vµ 25 MHz; 

Trong khi thö, ®iÒu chÕ biªn ®é t¹i 400 Hz  ± 10% víi ®é s©u 80% ± 10% sÏ ®îc 

sö dông. 

Tèc ®é quÐt tÇn sè kh«ng ®îc vît qu¸ 1,5 × 10-3 decade/s ®Ó cho phÐp ph¸t hiÖn 

lçi cña EUT. 

C¸c tÝn hiÖu trªn ®îc ®Æt lªn ®êng ®iÖn, ®êng tÝn hiÖu vµ ®êng ®iÒu khiÓn cña 
EUT. PhÐp kiÓm tra chÊt lîng EMC sÏ ®îc trùc hiÖn trong vµ sau mçi phÐp thö. 

5.6.3.3 KÕt qu¶ yªu cÇu 

C¸c yªu cÇu kiÓm tra chÊt lîng EMC ph¶i ®îc tho¶ m·n trong vµ sau phÐp thö 

t¬ng øng víi Tiªu chÝ chÊt lîng A nh chØ râ trong môc 5.6.1. 
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5.6.4 MiÔn nhiÔm ®èi víi bøc x¹ tÇn sè v« tuyÕn 
5.6.4.1 Môc ®Ých 

PhÐp thö nµy m« pháng ¶nh hëng cña c¸c thiÕt bÞ ph¸t sãng v« tuyÕn tÇn sè trªn  
80 MHz, nh c¸c thiÕt bÞ ph¸t VHF ®Æt trªn tµu, thiÕt bÞ v« tuyÕn cÇm tay, ®Æt gÇn thiÕt bÞ. 

5.6.4.2 Ph¬ng ph¸p thö 

EUT ph¶i ®îc ®Æt trong mét phßng che thÝch hîp hay buång ®o kh«ng ph¶n x¹ vµ 
cã kÝch thíc t¬ng xøng víi EUT (xem h×nh 7). 

EUT cÇn ®îc ®Æt ë khu vùc trêng ®ång nhÊt vµ c¸ch ®iÖn víi ®Êt b»ng gi¸ ®ì phi 
kim. Khu vùc ®ång nhÊt ®îc hiÖu chuÈn khi phßng ®o trèng. CÊu h×nh cña EUT vµ c¸c 
c¸p ®i cïng sÏ ®îc ghi trong biªn b¶n thö nghiÖm.  

NÕu ®êng d©y tõ vµ ®Õn EUT kh«ng ®îc chØ râ, c¸c d©y dÉn song song kh«ng che 
ch¾n sÏ ®îc sö dông vµ ®Ó trÇn trong trêng ®iÖn tõ c¸ch EUT 1 m. 

PhÐp thö ®îc tiÕn hµnh nh trong IEC 61000-4-3, t¹i møc nghiªm ngÆt 3, víi ¨ng ten 
ph¸t ®Æt ®èi diÖn víi mét trong bèn mÆt cña EUT. Khi thiÕt bÞ cã thÓ ®îc sö dông theo c¸c 
híng kh¸c nhau (th¼ng ®øng vµ n»m ngang), phÐp thö ®îc tiÕn hµnh ë tÊt c¶ c¸c mÆt.  

EUT ban ®Çu ®îc ®Æt sao cho mét mÆt trïng víi mÆt ph¼ng hiÖu chuÈn. D¶i tÇn 
®îc quÐt víi tèc ®é theo thø tù lµ 1,5 × 10–3 decade/s víi d¶i tÇn tõ 80 MHz ®Õn 1 GHz 
vµ 0,5 × 10–3 decade/s víi d¶i tÇn tõ 1 GHz ®Õn 2 GHz, vµ ph¶i ®ñ chËm ®Ó cho phÐp 
ph¸t hiÖn bÊt kú lçi chøc n¨ng nµo cña EUT. BÊt kú tÇn sè nh¹y c¶m hay tÇn sè quan 
t©m vît tréi nµo còng cÇn ®îc ph©n tÝch riªng. 

EUT ®îc ®Æt trong ®iÖn trêng ®iÒu chÕ víi cêng ®é 10 V/m quÐt trong d¶i tÇn tõ 
80 MHz ®Õn 2 GHz. §iÒu chÕ t¹i 400 Hz ± 10% ®Õn ®é s©u 80% ± 10%.  

5.6.4.3 KÕt qu¶ yªu cÇu 

C¸c yªu cÇu kiÓm tra chÊt lîng EMC ph¶i ®îc tho¶ m·n trong vµ sau phÐp thö 
t¬ng øng víi Tiªu chÝ chÊt lîng A nh chØ râ trong 5.6.1. 

¡ng ten t¹o trêng

 

H×nh 7: VÝ dô ®iÒu kiÖn thö nghiÖm thÝch hîp miÔn nhiÔm ®èi víi bøc x¹ v« tuyÕn 
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5.6.5 MiÔn nhiÔm ®èi víi ®ét biÕn nhanh trªn ®êng ®iÖn a.c, ®êng tÝn hiÖu vµ ®êng  
         ®iÒu khiÓn 

5.6.5.1 Môc ®Ých 

PhÐp thö nµy m« pháng ®ét biÕn n¨ng lîng thÊp, nhanh g©y ra do chuyÓn m¹ch 
thiÕt bÞ t¹o nªn cung löa ®iÖn t¹i chç tiÕp xóc. 

5.6.5.2 Ph¬ng ph¸p thö 

PhÐp thö ®îc tiÕn hµnh nh trong IEC 61000-4-4, t¹i møc nghiªm ngÆt 3, sö dông 
thiÕt bÞ ph¸t thö tu©n thñ theo 6.1.1 cña IEC 61000-4-4, m¹ng ghÐp/t¸ch tu©n thñ theo 6.2 
cña IEC 61000-4-4 cho c¸c ®êng ®iÖn, vµ gi¸ kÑp ghÐp ®iÖn dung tu©n thñ theo 6.3 cña 
IEC 61000-4-4 cho ®êng tÝn hiÖu vµ ®êng ®iÒu khiÓn (xem h×nh 8). 

M¹ng GhÐp/t¸ch MÆt ph¼ng tham chiÕu

Bé ph¸t EFT/B MÆt ph¼ng 
tham chiÕu

Bé ph¸t EFT/B (B)

Nguån AC

Nguån AC

Nèi ®Êt theo quy ®Þnh
cña nhµ s¶n xuÊt

§é dµi chØ râ trong 
s¬ ®å thö nghiÖm

Gi¸ ®ì 
c¸ch ®iÖn

Gi¸ kÑp ghÐp 
®iÖn dung

EUT

EUT

EUT

EUT
EUT

Bµn phi
kim lo¹i

> 0,5 m

> 
0,

5 
m

> 0,5 m

> 0,5 m

0,1 m0,1m
EUT

 
Chó thÝch: 
                  I       Kho¶ng c¸ch gi÷a gi¸ kÑp vµ EUT (kh«ng lín h¬n 1 m) 
                  (A)   VÞ trÝ ghÐp ®êng nguån 
                  (B)   VÞ trÝ ghÐp ®êng tÝn hiÖu  

H×nh 8. ThiÕt lËp thö nghiÖm chung cho miÔn nhiÔm ®èi víi ®ét biÕn nhanh 

Xung víi c¸c ®Æc tÝnh sau ®îc sö dông cho ®êng ®iÖn, ®êng tÝn hiÖu vµ ®êng  
®iÒu khiÓn: 

- Thêi gian qu¸ ®é: 5 ns (Gi¸ trÞ n»m gi÷a 10% vµ 90%)  

- §é réng: 50 ns (50% gi¸ trÞ)  

- Biªn ®é: 2 kV chÕ ®é chªnh lÖch trªn c¸c ®êng ®iÖn a.c.  

  1 kV chÕ ®é chung trªn ®êng tÝn hiÖu vµ ®êng ®iÒu khiÓn 

- Tèc ®é lÆp: 5 kHz (1 kV), 2,5 kHz (2 kV)  
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- øng dông: burst 15 ms trong 300 ms  

- Chu tr×nh: 3 phót ®Õn 5 phót cho mçi xung cùc tÝnh d¬ng vµ ©m. 

5.6.5.3 KÕt qu¶ yªu cÇu 

C¸c yªu cÇu kiÓm tra chÊt lîng EMC ph¶i ®îc tho¶ m·n trong vµ sau phÐp thö t¬ng 
øng víi Tiªu chÝ chÊt lîng B nh chØ râ trong 5.6.1. 

5.6.6 MiÔn nhiÔm ®èi víi xung sÐt trªn ®êng ®iÖn a.c. 

5.6.6.1 Môc ®Ých 

PhÐp thö m« pháng xung sÐt n¨ng lîng cao, chËm g©y ra do chuyÓn m¹ch thyristor lªn 
nguån ®iÖn a.c. 

5.6.6.2 Ph¬ng ph¸p thö 

PhÐp thö ®îc tiÕn hµnh nh trong IEC 61000-4-5, t¹i møc nghiªm ngÆt 2, sö dông thiÕt 
bÞ ph¸t sãng kÕt hîp (lai) thö tu©n thñ theo 6.1 cña IEC 61000-4-5, kÕt hîp víi m¹ng 
ghÐp/t¸ch tu©n thñ theo 6.3.1.1 cña IEC 61000-4-5 (xem h×nh 9). 

Xung víi c¸c ®Æc tÝnh sau ®îc sö dông cho c¸c ®êng ®iÖn: 

- Thêi gian qu¸ ®é: 1,2 µs (Gi¸ trÞ n»m gi÷a 10% vµ 90%)  

- §é réng: 50 µs (50% gi¸ trÞ)  

- Biªn ®é: 1 kV d©y/®Êt, 0,5 kV d©y/d©y 

- Tèc ®é lÆp: 1 xung/phót  

- øng dông: liªn tôc 

- Chu tr×nh: 5 phót cho mçi xung cùc tÝnh d¬ng vµ ©m. 

5.6.6.3 KÕt qu¶ yªu cÇu 

C¸c yªu cÇu kiÓm tra chÊt lîng EMC ph¶i ®îc tho¶ m·n trong vµ sau phÐp thö t¬ng 
øng víi Tiªu chÝ chÊt lîng B nh chØ râ trong 5.6.1. 

M¹ng t¸ch

Bé ph¸t sãng 
kÕt hîp

EUT

Tham chiÕu ®Êt

L

N 

PE

AC (DC)
M¹ng nguån

C = 18 F 
L

 
a) VÝ dô thiÕt lËp phÐp thö ghÐp ®iÖn dung trªn ®êng a.c./d.c.;  

ghÐp ®êng tíi ®êng, ®Çu ra thiÕt bÞ ph¸t th¶ næi 
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Bé ph¸t sãng 
kÕt hîp

M¹ng t¸ch

AC (DC)
M¹ng nguån

Tham chiÕu ®Êt

EUT

L

N

PE

L

 

b) VÝ dô thiÕt lËp phÐp thö ghÐp ®iÖn dung trªn ®êng a.c./d.c.;  
ghÐp ®êng tíi ®Êt, ®Çu ra thiÕt bÞ ph¸t nèi ®Êt 

H×nh 9. ThiÕt lËp phÐp thö miÔn nhiÔm ®èi víi xung sÐt trªn ®êng a.c. 

5.6.7 MiÔn nhiÔm ®èi víi biÕn ®æi nguån ng¾n h¹n 

5.6.7.1 MiÔn trõ 

PhÐp thö nµy kh«ng dïng cho thiÕt bÞ ®iÖn ¸p d.c. 

5.6.7.2 Môc ®Ých 

PhÐp thö nµy m« pháng biÕn ®æi nguån do t¶i thay ®æi m¹nh. PhÇn nµy bæ sung cho 
phÐp thö biÕn ®æi nguån liªn tôc trong ®iÒu kiÖn ®o kiÓm tíi h¹n nh chØ ra trong b¶ng 1. 

5.6.7.3 Ph¬ng ph¸p thö  

BiÕn ®æi ®iÖn ¸p nguån ®îc t¹o ra b»ng nguån ®iÖn cã thÓ lËp tr×nh ®îc 

EUT ph¶i chÞu biÕn ®æi ®iÖn ¸p nguån t¬ng øng víi gi¸ trÞ danh ®Þnh 1/phót trong 
10 phót (h×nh 10) nh sau: 

a) §iÖn ¸p: danh ®Þnh +(20 ± 1)%, chu tr×nh 1,5 s ± 0,2 s,  

tÇn sè: danh ®Þnh +(10 ± 0,5)%, chu tr×nh 5 s ± 0,5 s, ¸p ®Æt; 

b) §iÖn ¸p: danh ®Þnh –(20 ± 1)%, chu tr×nh 1,5 s ± 0,2 s,  

tÇn sè: danh ®Þnh –(10 ± 0,5)%, chu tr×nh 5 s ± 0,5 s, ¸p ®Æt.  

Thêi gian t¨ng vµ gi¶m biÕn ®æi tÇn sè vµ ®iÖn ¸p lµ 0,2 s ± 0,1 s (tõ 10% ®Õn 90%).  

C¸c th«ng tin kh¸c ®îc cho trong IEC 61000-4-11.  
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V  + 20%nominal

Vnominal

1,5 s 

5 s

f  + 10%nominal

fnominal 
a) PhÐp thö 1: ®iÖn ¸p (V) + 20% vµ tÇn sè (f) + 10% 

 
Vnominal

1,5 s 

5 s

fnominal

 
b) PhÐp thö 2: ®iÖn ¸p (V) - 20% vµ tÇn sè (f) - 10% 

H×nh 10: BiÕn ®æi nguån trong phÐp thö miÔn nhiÔm ®èi víi   
biÕn ®æi ®iÖn ¸p nguån ng¾n h¹n 

5.6.7.4 KÕt qu¶ yªu cÇu 

C¸c yªu cÇu kiÓm tra chÊt lîng EMC ph¶i ®îc tho¶ m·n trong vµ sau phÐp thö 
t¬ng øng víi Tiªu chÝ chÊt lîng B nh chØ râ trong 5.6.1. 

5.6.8 MiÔn nhiÔm ®èi víi lçi nguån 

5.6.8.1 MiÔn trõ 

PhÐp thö nµy kh«ng ¸p dông víi EUT ho¹t ®éng b»ng nguån ¾c quy hay ®îc trang 
bÞ hoÆc kÕt nèi tíi ¾c quy dù phßng. 

5.6.8.2 Môc ®Ých 

PhÐp thö nµy m« pháng ng¾t nguån trong kho¶ng thêi gian ng¾n do thay ®æi nguån 
®iÖn vµ hay nh¶y r¬le. Nã bao gåm c¶ trêng hîp ng¾t cho phÐp bëi C«ng íc IMO 
SOLAS trong viÖc chuyÓn ®æi tõ nguån ®iÖn chÝnh sang nguån khÈn cÊp. 

5.6.8.3 Ph¬ng ph¸p thö 

EUT ph¶i chÞu ba lÇn ng¾t nguån víi mçi lÇn ng¾t kho¶ng 60 s. 

C¸c th«ng tin kh¸c ®îc cho trong IEC 61000-4-11.  

5.6.8.4 KÕt qu¶ yªu cÇu 

C¸c yªu cÇu kiÓm tra chÊt lîng EMC ph¶i ®îc tho¶ m·n trong vµ sau phÐp thö 
t¬ng øng víi Tiªu chÝ chÊt lîng C nh chØ râ trong 5.6.1. Kh«ng x¶y ra háng hãc phÇn 
mÒm hay mÊt c¸c d÷ liÖu quan träng. 

5.6.9 MiÔn nhiÔm ®èi víi phãng tÜnh ®iÖn 
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5.6.9.1 Môc ®Ých 

PhÐp thö nµy m« pháng ¶nh hëng cña phãng tÜnh ®iÖn tõ ngêi x¶y ra trong m«i trêng 
mµ ngêi ®ã tÝch ®iÖn, nh tiÕp xóc víi th¶m sîi nh©n t¹o hay c¸c ¸o quÇn b»ng Vinyl. 

5.6.9.2 Ph¬ng ph¸p thö 

PhÐp thö ®îc thùc hiÖn nh m« t¶ trong IEC 61000-4-2, sö dông thiÕt bÞ ph¸t tÜnh ®iÖn 
(ESD), lµ mét tô ®iÖn dù tr÷ n¨ng lîng cã ®iÖn dung 150 pF vµ trë kh¸ng phãng 330 Ω nèi 
víi mét ®Çu phãng. 

EUT ph¶i ®îc ®Æt trªn mét mÆt ph¼ng ®Êt b»ng kim lo¹i vµ c¸ch ®iÖn víi mÆt 
ph¼ng nµy. MÆt ph¼ng nµy ph¶i nh« ra tèi thiÓu 0,5 m bªn ngoµi EUT ë mçi mÆt (h×nh 11 
vµ h×nh 12). ThiÕt bÞ ph¸t tÜnh ®iÖn sÏ phãng ®iÖn vµo c¸c ®iÓm trªn EUT mµ ngêi sö 
dông thêng truy nhËp trong qu¸ tr×nh sö dông b×nh thêng. 

TÊm c¸ch ®iÖn
h = 0,1m

MÆt ph¼ng tham chiÕu ®Êt
C¸p tÝn hiÖu

C¸p nguån

VÞ trÝ chuÈn cho phãng
®iÖn ®Õn VCP

VCP

0,5m x 0,5m

0,1 m

Nguån ®iÖn

Nguån ®iÖn

D©y dÉn b¶o vÖ

VÞ trÝ chuÈn cho øng dông trùc tiÕp
VCP phãng ®iÖn gi¸n tiÕp

 

H×nh 11: VÝ dô thiÕt lËp phÐp thö miÔn nhiÔm phãng tÜnh ®iÖn (ESD)  
cho thiÕt bÞ ®Æt trªn sµn chØ râ c¸c vÞ trÝ c¬ b¶n cña thiÕt bÞ ph¸t ESD 
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VCP

0,5m x 0,5m

VÞ trÝ chuÈn cho phãng 
®iÖn gi¸n tiÕp ®Õn HCP

VÞ trÝ chuÈn cho
øng dông trùc tiÕp

VÞ trÝ chuÈn cho phãng 
®iÖn gi¸n tiÕp ®Õn VCP

MÆt ph¼ng ghÐp
ph¬ng ngang
1,6 m 0,8 m

C¸ch ®iÖn

0,1 m

Nguån ®iÖn
Bµn gç

h = 0,8 m

MÆt ph¼ng tham chiÕu ®Êt

 

H×nh 12: VÝ dô thiÕt lËp phÐp thö miÔn nhiÔm phãng tÜnh ®iÖn (ESD)  
cho thiÕt bÞ ®Æt trªn bµn chØ râ vÞ trÝ c¬ b¶n cña thiÕt bÞ ph¸t ESD 

ThiÕt bÞ ph¸t ESD ®îc gi÷ vu«ng gãc víi bÒ mÆt, t¹i vÞ trÝ cã thÓ thùc hiÖn phãng ®iÖn 
vµ víi tèc ®é 20 lÇn phãng trong mét gi©y. Mçi vÞ trÝ ®îc thö víi 10 lÇn phãng ®iÖn tÝch 
d¬ng vµ ©m trong kho¶ng thêi gian gi·n c¸ch Ýt nhÊt 1 s gi÷a c¸c lÇn phãng ®Ó cho phÐp 
kiÓm tra lçi ho¹t ®éng cña EUT. Ph¬ng ph¸p hay ®îc sö dông lµ phãng ®iÖn tiÕp xóc; tuy 
nhiªn phãng ®iÖn qua kh«ng khÝ sÏ ®îc dïng ë nh÷ng n¬i kh«ng thÓ ¸p dông phãng ®iÖn 
tiÕp xóc, nh trªn c¸c bÒ mÆt s¬n c¸ch ®iÖn theo c«ng bè cña nhµ s¶n xuÊt. 

§Ó m« pháng phãng ®iÖn lªn c¸c vËt thÓ ®Æt c¹nh EUT, 10 lÇn phãng ®iÖn tiÕp xóc ®¬n, 
cùc tÝnh d¬ng vµ ©m, sÏ ®îc sö dông cho mÆt ph¼ng ®Êt t¹i mçi bÒ mÆt ë vÞ trÝ c¸ch EUT 
0,1 m. 10 lÇn phãng ®iÖn kh¸c sÏ ®îc ®Æt vµo t©m cña mét c¹nh cña mÆt ph¼ng ghÐp th¼ng 
®øng (VCP), mÆt ph¼ng nµy ®îc ®Æt ë c¸c vÞ trÝ kh¸c nhau ®ñ ®Ó c¶ 4 bÒ mÆt cña EUT ®îc 
chiÕu ®Çy ®ñ. 

Møc thö lµ 6 kV cho phãng ®iÖn tiÕp xóc vµ 8 kV cho phãng ®iÖn qua kh«ng khÝ.  

5.6.9.3 KÕt qu¶ yªu cÇu 

C¸c yªu cÇu kiÓm tra chÊt lîng EMC ph¶i ®îc tho¶ m·n trong vµ sau phÐp thö t¬ng 
øng víi Tiªu chÝ chÊt lîng B nh chØ râ trong 5.6.1 

5.7 C¸c phÐp kiÓm tra chung 

5.7.1 C¸c phÐp kiÓm tra sau ph¶i ®îc thùc hiÖn  

 PhÐp kiÓm tra A víi u tiªn cøu n¹n  
 PhÐp kiÓm tra A víi u tiªn an toµn   
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 PhÐp kiÓm tra A víi u tiªn th«ng thêng  
 PhÐp kiÓm tra B víi u tiªn cøu n¹n  
 PhÐp kiÓm tra B víi u tiªn an toµn   
 PhÐp kiÓm tra B víi u tiªn th«ng thêng  
 PhÐp kiÓm tra C sö dông m· nhãm khu vùc vµ u tiªn cøu n¹n  
 PhÐp kiÓm tra D víi u tiªn cøu n¹n  
 PhÐp kiÓm tra D víi u tiªn th«ng thêng  
 PhÐp kiÓm tra E víi u tiªn cøu n¹n  
 PhÐp kiÓm tra E víi u tiªn th«ng thêng  
 PhÐp kiÓm tra nµy cã thÓ thùc hiÖn cïng lóc víi 5.6.3.  

C¸c cuéc gäi kiÓm tra nµy ph¶i ®îc thiÕt lËp b»ng c¸ch sö dông mét nót c¶nh b¸o 
cøu n¹n cïng vÞ trÝ víi EUT.  

5.7.2 C¸c kÕt qu¶ yªu cÇu  

C¸c cuéc gäi ph¶i ®îc thiÕt lËp vµ huû bá theo mong muèn. Víi c¸c phÐp kiÓm tra 
Telex, ph¶i kh«ng nhËn ®îc lçi kÝ tù nµo. Víi c¸c phÐp kiÓm tra ®iÖn tho¹i, chÊt lîng 
cuéc gäi ph¶i tèt ë c¶ 2 híng gäi.  

5.8 C¸c phÐp kiÓm tra ho¹t ®éng 

5.8.1 PhÐp kiÓm tra Telex  

5.8.1.1 Ph¬ng ph¸p kiÓm tra 

PhÐp kiÓm tra A ph¶i ®îc thùc hiÖn sö dông u tiªn cøu n¹n, cuéc gäi ®îc khëi 
t¹o tõ nót c¶nh b¸o cøu n¹n tõ xa, ®îc ®Æt xa EUT Ýt nhÊt 10 m.  

5.8.1.2 C¸c kÕt qu¶ yªu cÇu 

C¸c cuéc gäi ®îc thiÕt lËp vµ huû bá theo mong muèn. Kh«ng cã lçi kÝ tù nµo 
nhËn ®îc. 

5.8.2 PhÐp kiÓm tra ®iÖn tho¹i  

5.8.2.1 Ph¬ng ph¸p kiÓm tra 

PhÐp kiÓm tra D ®îc thùc hiÖn sö dông u tiªn cøu n¹n, cuéc gäi ®îc khëi t¹o tõ 
nót c¶nh b¸o cøu n¹n tõ xa, ®Þnh vÞ c¸ch EUT Ýt nhÊt 10 m.  

5.8.2.2 C¸c kÕt qu¶ yªu cÇu 

C¸c cuéc gäi ®îc thiÕt lËp vµ huû bá theo mong muèn. ChÊt lîng cuéc gäi ph¶i 
tèt ë c¶ 2 híng.  

5.8.3 ¦u tiªn cøu n¹n 

5.8.3.1 Ph¬ng ph¸p kiÓm tra 

a) Mét cuéc gäi Telex song c«ng th«ng thêng ®îc thiÕt lËp tõ EUT. PhÐp kiÓm 
tra A ®îc thùc hiÖn víi u tiªn cøu n¹n mµ kh«ng huû bá cuéc gäi th«ng thêng ®ang 
thùc hiÖn. 
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b) Mét cuéc gäi ®iÖn tho¹i song c«ng th«ng thêng ®îc thiÕt lËp tõ EUT. PhÐp 
kiÓm tra A ®îc thùc hiÖn víi u tiªn cøu n¹n mµ kh«ng huû bá cuéc gäi th«ng thêng 
®ang thùc hiÖn.  

c) Mét cuéc gäi Telex song c«ng th«ng thêng ®îc thiÕt lËp tõ EUT. PhÐp kiÓm 
tra D ®îc thùc hiÖn víi u tiªn cøu n¹n mµ kh«ng huû bá cuéc gäi th«ng thêng ®ang 
thùc hiÖn.  

d) Mét cuéc gäi ®iÖn tho¹i song c«ng th«ng thêng ®îc thiÕt lËp tõ EUT. PhÐp 
kiÓm tra D sÏ ®îc thùc hiÖn víi u tiªn cøu n¹n mµ kh«ng huû bá cuéc gäi th«ng thêng 
®ang thùc hiÖn.   

5.8.3.2 KÕt qu¶ yªu cÇu 

C¸c cuéc gäi u tiªn th«ng thêng ph¶i bÞ huû bá tù ®éng. C¸c cuéc gäi u tiªn cøu 
n¹n ph¶i ®îc thiÕt lËp tù ®éng.  

5.9 Nguån ®iÖn 

5.9.1 Nguån ®iÖn tíi h¹n 

§o kiÓm chÊt lîng vµ kiÓm tra chÊt lîng t¹i c¸c ®iÒu kiÖn nguån tíi h¹n ®îc thùc 
hiÖn t¹i ®iÒu kiÖn m«i trêng chØ râ trong b¶ng 2.  

5.9.2 §iÒu kiÖn kh¾c nghiÖt 

C¸c yªu cÇu liªn quan cÇn ®¸p øng cho trong 5.2.3. 

5.9.3 BiÕn ®æi nguån ng¾n h¹n 

C¸c phÐp thö t¬ng øng cho trong 5.6.7.  

5.9.4 Lçi nguån 

C¸c phÐp thö t¬ng øng cho trong 5.6.8.  

 

 

 



TCN 68 - 247: 2006 

34 

 

Phô lôc A 
(Quy ®Þnh) 

C¸c yªu cÇu liªn quan ®Õn l¾p ®Æt 

 

Sæ tay thiÕt bÞ ph¶i cung cÊp c¸c th«ng tin cÇn thiÕt ®Ó x¸c ®Þnh EUT cã tu©n thñ c¸c 
yªu cÇu l¾p ®Æt cña IMO kh«ng.  

A.1. Nguån ®iÖn 

A.1.1 Tr¹m mÆt ®Êt ®Æt trªn tµu thêng ®îc cung cÊp n¨ng lîng tõ nguån ®iÖn chÝnh 
trªn tµu. Ngoµi ra, cã thÓ vËn hµnh tr¹m mÆt ®Êt trªn tµu vµ c¸c thiÕt bÞ phô trî, 
gåm c¶ hÖ thèng theo dâi ¨ng ten, tõ nguån n¨ng lîng thay thÕ.  

A.1.2 ViÖc chuyÓn ®æi tõ mét nguån cung cÊp sang mét nguån kh¸c hoÆc bÊt kú mét gi¸n 
®o¹n nµo tíi 60 s cña nguån ®iÖn ph¶i kh«ng g©y ra tr¹ng th¸i ngõng ho¹t ®éng cña 
thiÕt bÞ hay ®ßi hái ph¶i khëi t¹o l¹i thiÕt bÞ b»ng tay. 

A.1.3 NÕu cã yªu cÇu vËn hµnh thiÕt bÞ tõ nhiÒu nguån n¨ng lîng ®iÖn, cÇn ph¶i bè trÝ 
®Ó chuyÓn ®æi nhanh tõ mét nguån nµy sang mét nguån kh¸c nhng kh«ng cÇn s¸t 
nhËp bè trÝ nµy trong thiÕt bÞ.  

A.2 VÞ trÝ ¨ng ten 

A.2.1 ¡ng ten cÇn ®Æt ë vÞ trÝ kh«ng bÞ vËt ch¾n c¶n trë lµm suy gi¶m ®¸ng kÓ chÊt lîng 
thiÕt bÞ trong mäi gãc ph¬ng vÞ ngÈng xuèng díi mét gãc –50.  

A.2.2 CÇn xem xÐt kü lìng ¶nh hëng cña rung ®éng khi l¾p ®Æt ¨ng ten trªn cét cao vµ 
gi¶m thiÓu qu¹t mê. C¸c vËt thÓ n»m trong ph¹m vi 10 m tõ m¸i vßm t¹o ra qu¹t mê 
lín h¬n 60 sÏ lµm gi¶m ®¸ng kÓ ho¹t ®éng cña ¨ng ten.  

A.2.3 ThiÕt bÞ l¾p ®Æt trªn tµu ph¶i t¸ch rêi, ë kho¶ng c¸ch cho phÐp, khái ¨ng ten cña 
c¸c thiÕt bÞ truyÒn th«ng vµ thiÕt bÞ ®Þnh vÞ kh¸c.  

C¸c th«ng tin bæ sung cã trong Híng dÉn cµi ®Æt vµ thiÕt kÕ Inmarsat (DIGS) cho 
Inmarsat-B. 
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Phô lôc B 
(Tham kh¶o) 

Thu c¸c th«ng tin an toµn hµng h¶i (MSI) 

 

MSI hiÖn ®ang ®îc ph¸t qu¶ng b¸ qua NAVTEX vµ SafetyNET. Inmarsat-B kh«ng 
cung cÊp c¸c dÞch vô nµy. §Ó thu ®îc MSI, cÇn cµi ®Æt c¸c thiÕt bÞ thu bæ sung thÝch hîp 
n»m trong bé cµi ®Æt GMDSS (xem A.701, IEC 61097-4 vµ IEC 61097-6).  

H×nh B.1 chØ râ c¸c khu vùc ®Þa lý x¸c ®Þnh cho truyÒn vµ ®iÒu phèi c¸c c¶nh b¸o 
®Þnh vÞ sãng v« tuyÕn. 

 

 

H×nh B.1: C¸c khu vùc ®Þa lý x¸c ®Þnh cho truyÒn b¸ vµ ®iÒu phèi  
c¸c c¶nh b¸o ®Þnh vÞ sãng v« tuyÕn 
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Phô lôc C 
(Tham kh¶o) 

QuÐt chïm ®iÓm cña Inmarsat-B 

 

PhÇn kh«ng gian Inmarsat thÕ hÖ thø 3 mang lu lîng chñ yÕu trong c¸c chïm 
®iÓm. Mçi chïm ®iÓm cung cÊp dÞch vô chØ cho phÇn bÒ mÆt tr¸i ®Êt nh×n thÊy ®îc tõ vÖ 
tinh liªn quan.  

KÕt qu¶ lµ c¸c tr¹m mÆt ®Êt ®Æt trªn tµu (SES) Inmarsat-B ph¶i cã kh¶ n¨ng x¸c ®Þnh 
®îc chïm ®iÓm nµo lµ thÝch hîp t¹i vÞ trÝ ®Þa lý hiÖn t¹i cña SES. Qu¸ tr×nh nµy gäi lµ 
"Lùa chän chïm ®iÓm".  

Lùa chän chïm ®iÓm ®îc thùc hiÖn khi SES ®o (víi gi·n c¸ch thÝch hîp kh«ng nhá 
h¬n 2 h) ®é lín tÝn hiÖu ph¸t pilot trong mçi chïm ®iÓm trong khu vùc ®¹i d¬ng mµ tµu 
®ang ®Þnh vÞ. 

Trong qu¸ tr×nh lùa chän chïm ®iÓm (còng nh trong bÊt kú thêi ®iÓm nµo mµ SES 
®ang thùc hiÖn truyÒn lu lîng), do SES chØ cã mét m¸y thu nªn nã kh«ng thÓ nhËn bÊt 
kú cuéc gäi tõ bê nµo, kÓ c¶ cuéc gäi u tiªn cøu n¹n.  

Tuy nhiªn, viÖc ph¸t c¸c cuéc gäi u tiªn cøu n¹n tõ tµu, vµ viÖc thu ®¸p øng tõ bê 
sÏ kh«ng bÞ ¶nh hëng do viÖc ph¸t c¸c yªu cÇu tiÕp nhËn u tiªn cøu n¹n sÏ lµm cho qu¸ 
tr×nh lùa chän chïm ®iÓm dõng trong 6 h tiÕp theo.  

Tæng thêi gian mµ SES kh«ng thÓ nhËn ®îc tÝn hiÖu u tiªn cøu n¹n tõ bê do qu¸ 
tr×nh lùa chän chïm ®iÓm phô thuéc vµo nhiÒu yÕu tè phøc t¹p (vÝ dô nh sè lîng c¸c 
chïm ®iÓm bao phñ hoµn toµn hoÆc mét phÇn vÞ trÝ ®Þa lý hiÖn t¹i cña SES), nhng sÏ 
kh«ng vît qu¸ 12 phót trong mét ngµy (t¬ng ®¬ng víi ®é kh¶ dông lµ 99,2%) cho 
phÇn kh«ng gian Inmarsat thÕ hÖ thø ba. Mçi chu tr×nh kh«ng kh¶ dông (do lùa chän 
chïm ®iÓm) ®iÓn h×nh sÏ lµ 1 phót. 
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INMARSAT-B SHIP EARTH STATION EQUIPMENT  

TECHNICAL REQUIREMENTS 

(Issued together with the Decision No. 30/2006/QD-BBCVT dated 05/9/2006 
of the Minister of Posts and Telematics) 

1. Scope  

This technical standard specifies the minimum operational and performance 
requirements, technical characteristics, methods of testing and required test results for 
Inmarsat-B maritime class 1 ship earth stations (SES), capable of transmitting and receiving 
distress and safety communications using telephony and direct-printing telegraphy, as 
required by regulation IV / 10.1 and 14.1 of the 1988 amendments to the 1974 International 
Convention for the Safety of Life at Sea (SOLAS), for use in the GMDSS.  

  This technical standard is used as the basis for measurement, performance test and 
type approval of Inmarsat-B ship earth station equipment for use in the GMDSS. 

2. Reference 

IEC 61097-10, Global maritime distress and safety (GMDSS). Part 10: Inmarsat - B 
ship earth station equipments, methods of testing and required test results. 

3. Definitions and abbreviations  

3.1 Definitions  

3.1.1 L-band  

The frequency band in the range 1.4 GHz to 1.7 GHz allocated to the mobile satellite 
service and in which the EUT transmits and receives.  

3.1.2 LES simulator  

An item of test equipment designed to simulate the combined operation of an 
Inmarsat satellite and an Inmarsat-B land earth station. The LES simulator interfaces to the 
EUT at L-band, either by means of a small antenna or via a coaxial cable. It permits voice 
and telex calls to be set up in accordance with the relevant Inmarsat-B protocols.  

3.1.3 SafetyNET  

A service provided over a dedicated Inmarsat-C carrier, for the dissemination of 
maritime safety information, such as distress alerts, weather forecasts and coastal warnings.  

3.1.4 Carrier to noise density ratio  

The ratio of unmodulated carrier power to noise power normalised to a 1 Hz bandwidth.  
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3.1.5 Performance check  

In this standard, a performance check means a short functional test carried out during 
or after a technical test to confirm that the equipment operates, comprises standard tests A 
and D in 5.3.2, carried out under normal test conditions for distress priority only.  

3.1.6 Performance test  

A performance test means a measurement or a group of measurements carried out 
during or after a technical test to confirm that the equipment complies with selected 
parameters as defined in the equipment standard, comprises standard tests A, B, C, D and E 
in 5.3.2, carried out for both distress and safety priorities. 

3.2 Abbreviations  

C/No           Carrier to Noise density ratio in a 1 Hz bandwidth  

CR               Carriage Return  

DIGS            Design and installation guidelines (Inmarsat)  

EGC             Enhanced Group Call  

EUT             Equipment Under Test  

GMDSS       Global Maritime Distress and Safety System  

ID                IDentity  

IEC              International Electrotechnical Commission  

IMO             International Maritime Organization  

Inmarsat      International Maritime Satellite Organization  

ISO              International Organization for Standardization  

ITU              International Telecommunication Union  

LES              Land earth station  

LF               Line feed  

MES             Mobile earth station  

MSI              Maritime safety information  

RCC             Rescue co-ordination centre  

SAR             Search and rescue  

SDM            System definition manual  

SES              Ship earth station  

SOLAS        International convention for the Safety of Life at Sea.  

4. General and operational requirements  

4.1 General  

This clause includes the requirements taken from SOLAS and IMO Resolutions A.808 
and A.694 for which no repeatable or verifiable test can be specified or for which the test is 



 TCN 68 - 247: 2006  

41 

limited to the verification of documentation presented by the manufacturer. It contains all 
operational tests, particularly those involving subjective judgment and which shall be 
conducted by qualified personnel. The requirements listed in this clause are in addition to 
the relevant operational requirements of IEC 60945.  

4.2 General requirements  

4.2.1 An Inmarsat ship earth station which is defined in the Inmarsat-B SDM as a 
maritime class 1 SES shall be capable of:  

a) Transmitting and receiving distress and safety communications using direct-
printing telegraphy;  

b) Initiating and receiving distress priority calls;  

c) Maintaining watch for shore-to-ship distress alerts, including those directed to 
specifically defined geographical areas. This requirement should normally be met by 
provision of an EGC receiver; 

d) Transmitting and receiving general radio communications, using either 
radiotelephony or direct-printing telegraphy.  

Annex C contains the anticipated availability of the watch-keeping capabilities for an 
Inmarsat-B SES.  

4.2.2 The equipment shall be type approved by Inmarsat and shall comply with the 
environmental conditions specified in its technical requirements for Inmarsat ship 
earth stations capable of two-way communications.  

4.2.3 Equipment shall be installed in such a manner that it is capable of meeting the 
requirements of applicable performance standards adopted by IMO. 

4.2.4 The equipment shall indicate the status of the distress alert transmission. 

4.2.5 The equipment shall be provided with facilities which permit the testing of all 
operational indicators (warning, alarm and routine), displays, and audible devices 
required by the relevant equipment standard  

4.3 Operational requirements for Inmarsat-B maritime class 1 SES  

4.3.1 No control external to the equipment shall be available for alteration of the ship 
earth station identity.  

4.3.2 It shall be possible to initiate and make distress calls by telephony or direct 
printing from the position at which the ship is normally navigated and from any 
position designated for distress alerting. In addition, where a room is provided for 
radio communications, means to initiate distress calls shall also be fitted in that 
room.  

4.3.3 Where no other means of receiving distress, urgency and safety broadcasts or an 
additional distress alert relay are provided and existing levels of aural signals 
produced by the telephone or teletype are considered to be inadequate, the ship 
earth station equipment shall be configured to actuate an aural/visual alarm of 
appropriate level.  
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4.3.4 It shall be possible to interrupt and initiate distress calls at any time.  

4.3.5 A distress call shall be activated only by means of a dedicated distress button. This 
button shall not be any key of an ITU-T digital input panel or an ISO keyboard 
provided on the equipment.  

This button should not be any key of an ITU-T input panel or an ISO keyboard 
associated with the equipment and should be physically separated from functional 
buttons/keys used for normal operation. This button should be a single button for no other 
purpose than to initiate a distress alert.  

4.3.6 The dedicated button shall:  

a) Be clearly identified; and  

b) Be protected against inadvertent operation.  

The distress button should be red in colour and marked DISTRESS. Where a non-
transparent protective lid or cover is used, it should also be marked DISTRESS.  

The required protection of the distress button should consist of a spring loaded lid or 
cover permanently attached to the equipment by for example hinges. It should not be 
necessary for the user to remove additional seals or to break the lid or cover in order to 
operate the distress button.  

4.3.7 The distress call initiation shall require at least two independent actions.  

Lifting of the protective lid or cover is considered the first action. Pressing the distress 
button as specified is considered as the second independent action.  

4.3.8 The second action to initiate a distress call shall be by pressing the button once, for 
at least 3 s. A visual indication shall be provided immediately after a distress call 
has been initiated. This indication shall be made at all positions from where a 
distress call may be initiated, irrespective of the telephone or telex terminal from 
which the distress call is originated. The indication shall continue until reset 
manually. This reset facility shall only be available to authorised personnel. It 
shall be possible to initiate further distress calls without re-setting the first 
indication. The indication shall function identically during performance testing 
with distress priority.  

4.3.9 On initiation of a distress priority call the equipment shall interrupt any on-going 
call of lower priority, if necessary, and then set up the distress priority call 
automatically. 

4.3.10 The power of any spurious output measured in a 4 kHz bandwidth shall be equal 
to or less than -43 dBW or -60 dBc, whichever is less stringent, measured at the 
antenna connector (ITU-R SM.329-7).  

4.4 Inter-operability  

4.4.1 Where a unit of equipment provides a facility which is additional to the minimum 
requirements of this standard, and which has been accepted by the manufacturer of 
the EUT, the operation and, as far as is reasonably practicable, the malfunction of 
such additional facility shall not degrade the performance of the equipment.  
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4.4.2 If a unit of equipment is connected to one or more other units of equipment 
accepted by the manufacturer of the EUT, the performance of each of the latter 
shall be maintained.  

4.5 Interfaces  

4.5.1 An input shall be provided to comply with 4.3.2.  

4.5.2 An output shall be provided to actuate an external aural/visual alarm on the receipt 
of a distress priority call (see 4.3.3).  

4.5.3 An SES intended for installation on passenger ships shall have an interface to 
receive information on the ship's position for inclusion in the initial distress alert. 
Such interface shall comply with IEC 61162-1.  

4.6 Safety  

4.6.1 Radio frequency hazards  

In order to permit warnings of potential hazards to be displayed in appropriate places, 
a label shall be attached to the radome indicating the distance at which radiation levels of 
100 W/m2, 25 W/m2 and 10 W/m2 exist. The label shall have characters at least 20 mm high 
and be clearly readable in the normally installed position from a distance of at least 5 m.  

4.6.2 Safety precautions  

4.6.2.1 (A.694/A.7) As far as is practicable, accidental access to dangerous voltages 
should be prevented. All parts and wiring in which the direct or alternating 
voltages or both (other than radio frequency voltages) combine to give a peak 
voltage greater than 55 V should be protected against accidental access and 
should be isolated automatically from all sources of electrical energy when the 
protective covers are removed. Alternatively, the equipment should be so 
constructed that access to such voltages may only be gained after having used a 
tool for this purpose, such as a spanner or screwdriver, and warning labels should 
be prominently displayed both within the equipment and on protective covers. 

4.6.2.2 Means should be provided for earthing exposed metallic parts of the equipment 
but this should not cause any terminal of the source of electrical energy to be 
earthed. 

4.6.2.3 All steps should be taken to ensure that electromagnetic radio frequency energy 
radiated from the equipment shall not be a hazard to personnel. 

4.6.2.4 Equipment containing elements such as vacuum tubes which are likely to cause  
X radiation should comply with the following requirement: 

a) External X-radiation from the equipment in its normal working condition should 
not exceed the limits laid down by the Administration concerned. 

b) When X-radiation can be generated inside the equipment above the levels laid 
down by the Administration, a prominent warning should be fixed inside the equipment and 
the precautions to be taken when working on the equipment should be included in the 
equipment manual. 
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c) If malfunction of any part of the equipment can cause an increase in  
X-radiation, adequate advice should be included in the information about the 
equipment, warning of the circumstances which could cause the increase and stating the 
precautions which should be taken. 

4.7 Equipment manual  

4.7.1 Adequate information shall be provided to enable the equipment to be properly 
installed, operated and maintained. The manual shall comply with the 
requirements:  

a) In the case of equipment be so designed that fault diagnosis and repair down to 
component level are practicable, provide full circuit diagrams, component layouts and a 
component part list; and  

b) In the case of equipment containing complex modules in which fault diagnosis and 
repair down to component level are not practicable, contain sufficient information to enable 
a defective complex module to be located, identified and replaced. Other modules and those 
discrete components, which do not form part of modules, should also meet the requirements 
of a) above. 

4.7.2 Any external illumination required shall be clearly identified in the equipment 
manual.  

4.7.3 The equipment manual shall be written in English and identify the category of the 
equipment 

4.7.4 Alternatively, the minimum safe distance for fixed equipment may be given in the 
equipment manual, but portable equipment shall always be marked.  

4.7.5 ISO 694 defines “vicinity”, relative to the compass, as within 5 m separation. For 
equipment not marked with compass safe distance, the equipment manual shall 
contain an instruction that the equipment shall be positioned outside the vicinity 
thus defined. 

4.7.6 Administration, a prominent warning shall be fixed inside and outside the 
equipment and the precautions to be taken when working on the equipment shall be 
included in the equipment manual.  

4.7.7 If malfunction of any part of the equipment can cause an increase in X-radiation, 
adequate advice shall be included in the equipment manual, warning of the  
circumstances which could cause the increase and stating the precautions which 
should be taken.  

4.7.8 Where appropriate, the maximum distance from the EUT at which the power density 
level of 100 W/m2 and 10 W/m2 of the radio frequency radiation has been 
measured shall be included in the equipment manual.  

4.7.9 The manual shall also address the issue of reception of maritime safety information 
(MSI) (see annex B).  
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4.7.10 The manual shall contain information for the installation to comply with IMO 
requirements as detailed in the relevant IEC standards taking into account EMC 
and the requirements contained in annex A.  

4.7.11 The manual shall also include a cautionary note to the effect that the RCC shall be 
advised as to why the call is being cleared, before clearing of a distress priority 
call is initiated.  

4.8 Marking and identification  

Each unit of the equipment shall be marked externally with the following information, 
which should be clearly visible in the normal installation position:  

a) identification of the manufacturer;  

b) equipment type number or model identification under which it was type tested; and  

c) serial number of the unit.  

Alternatively, the marking may be presented on a display at equipment start-up. The 
equipment shall be marked either before delivery to the ship, or on the ship at the time of 
installation.  

The title and version of each software element included in the installed software 
system shall be either marked or displayed on command on the equipment. When the 
marking and the title and version of the software are displayed only on the display, such 
information shall also be included in the equipment manual. 

Each unit of equipment normally to be installed in the vicinity of a standard or a 
steering magnetic compass shall be clearly marked with the minimum safe distance at 
which it may be mounted from such compasses. 

Alternatively, the minimum safe distance for fixed equipment may be given in the 
equipment manual, but portable equipment shall always be marked. 

ISO 694 defines “vicinity”, relative to the compass, as within 5 m separation. For 
equipment not marked with compass safe distance, the equipment manual shall contain an 
instruction that the equipment shall be positioned outside the vicinity thus defined. 

4.9 Maintenance  

4.9.1 The equipment shall be so designed that the main units can be replaced readily, 
without elaborate recalibration or readjustment (A.694/8.1).  

4.9.2 Equipment shall be so constructed and installed that it is readily accessible for 
inspection and maintenance purposes (A.694/8.2).  

5. Technical characteristics, methods of testing and required test results  

5.1 Purpose  

5.1.1 The requirements of this clause are in addition to the Inmarsat requirements for 
type approval, given in the Inmarsat-B SDM, as amended. The manufacturer shall, 
unless otherwise agreed, set up the equipment and ensure it is operating normally 
before testing commences.  

If the test site used for type approval is also an accepted Inmarsat test facility, both 
series of tests may be combined, with the prior agreement of Inmarsat.  
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5.1.2 After successful completion of the Inmarsat phase I tests, (see Inmarsat-B SDM 
module 2, part II) compliance with the requirements of this standard shall be 
demonstrated by carrying out the tests described in the following subclauses. These 
tests shall be conducted using a LES simulator or an alternative method of 
functionally achieving the same results.  

5.1.3 The manufacturer shall state which items of equipment are classified as exposed 
and which are protected. The equipment normally protected by a radome shall be 
tested with the radome in place under the exposed environmental conditions stated 
in IEC 60945.  

5.1.4 The manufacturer shall state what pre-conditioning is necessary before 
environmental testing, for example, the activation of cooling fans in advance of 
testing.  

5.2 Test Conditions 

Normal and extreme test conditions are defined in terms of environmental conditions 
and power supply parameters. The term “normal” shall be read in context, particularly 
noting that normal and extreme test conditions together cover the broad range of conditions 
which may normally be found on ships. 

The test power supply shall be capable of providing the normal and extreme test 
voltages and, for a.c. supplies, frequencies, for all variations of load imposed by the EUT, 
that is its internal impedance shall be low enough to have only negligible effect on the test 
results. The power supply voltage and frequency shall be measured at the input terminals of 
the EUT. 

For equipment powered from integral batteries, the use of a test power supply is for 
convenience only, and shall be agreed with the manufacturer. In the event of any 
discrepancy, results obtained using the batteries shall take precedence over results obtained 
using a test power source. 

5.2.1 Normal test conditions 

Normal environmental conditions shall be a convenient combination of +150C to 

+350C temperature and 20% to 75% relative humidity. 

When it is impractical to carry out the tests under the environmental conditions 
defined above, a note to this effect stating the actual environmental conditions prevailing 
during the tests shall be appended to the test report. 

The normal test power supply voltage shall be within a tolerance of ±3% relative to 
the nominal voltage of one (or any) of the ship’s power supplies for which the equipment is 
designed. For a.c. supplies, the test power supply frequency shall be within ±1 Hz of the 
nominal frequency. 

5.2.2 Extreme test conditions 

The test chamber shall simulate free air conditions as closely as possible, either by 
virtue of its large size relative to the EUT, or by forced air circulation. The inside of the 
chamber shall be treated to avoid re-radiation of the heat dissipated by the EUT. The 
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maximum rate of raising or reducing the temperature of the chamber in which the EUT is 
being tested shall be 10C/min and, except where otherwise stated, the humidity in the test 
chamber shall be controlled so that excessive condensation does not occur.  

The combinations of power supply variations given in table 1 shall be used as 
appropriate to the EUT. 

Table 1: Extreme power suppl variation 
Power supply Voltage cariation % Frequency variation % 

a.c. ±10 ±5 

d.c. 
+30 

-10 
Not applicable 

The lower extreme test voltage for equipment using integral batteries shall be in 
accordance with the type of batteries used, that is for: 

- Primary: alkaline or lithium cells: 0.8 times the nominal voltage of the battery; 

- Mercury cells: 0.9 times the nominal voltage of the battery; 

- Secondary: cadmium cells: 1.2 and 0.9 times the nominal voltage of the battery; 

- Other types of battery: the end point voltage declared by the manufacturer. 

The upper extreme test voltage for all types of primary integral battery shall be the 
nominal voltage of the battery. 

The extreme test voltages for equipment using other power sources, or capable of 
being operated from a variety of power sources, shall be agreed with the equipment 
manufacturer, and shall be recorded in the test report. 

The schedule of performance tests and checks to be carried out on the EUT are 
defined in table 2. 

Table 2: Schedule of perfomance tests and checks 
Environment Normal power supply Extreme power supply 

Dry heat Performance test Performance check 

Damp heat Performance check - 

Low temperature Performance test Performance check 

Normal temperature Performance test Performance test 

5.2.3 Excessive conditions 

These conditions exceed the extreme test conditions in which the EUT is required to 
operate, with or without performance degradation, as indicated in the equipment standard. 
Excessive current is defined as greater than normal working current. 

Excessive voltage is greater than that specified in 5.2.2. Protection shall be provided 
against such excesses at an appropriate level chosen by the manufacturer and, when 
activated, may require the EUT to be reset, for example by fuse replacement. The power 
supply shall be adjusted to cause activation of the protection and after EUT reset, a 
performance check under normal test conditions shall be carried out. 
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Power supply misconnections are also regarded as excessive conditions. Where 
appropriate, the EUT shall be subjected to an input from a power supply of reversed 
polarity or improper phase sequence for a period of 5 min. After completion of the test, and 
reset of the protection of the EUT, if required, the power supply shall be connected 
normally and a performance check shall be carried out. 

5.3 Performance testing  

5.3.1 General  

5.3.1.1 A performance check or test shall normally consist of communication tests 
between the EUT and an Inmarsat LES simulator. Ship’s heading information 
may need to be provided.  

5.3.1.2 All tests shall be performed at a C/No of 51 dBHz ± 2 dB, measured at L-band. 

5.3.1.3 Verification of compliance with the technical requirements is provided by 
performance tests or performance checks as defined in 3.1 at normal test 
conditions, unless otherwise stated.  

5.3.2 Standard tests  

5.3.2.1 Test A: Duplex telex test (ship originated)  

The EUT operator shall set up a duplex telex channel with the appropriate priority. 
Correct exchange of answer-backs shall be verified by inspection.  

The EUT operator shall transmit the test message:  

TEST A (LF, CR)  

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM EUT) (LF, CR)  

0123456789 (LF, CR)  

The LES simulator operator shall transmit the test message:  

TEST A (LF, CR)  

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM LES) (LF, CR)  

0123456789 (LF, CR)  

The EUT operator shall clear the call.  

5.3.2.2 Test B: Duplex telex test (shore originated)  

The LES simulator operator shall set up a duplex telex channel with the 
appropriate priority.  

Correct exchange of answer-backs shall be verified by inspection.  

The LES simulator operator shall transmit the test message:  

TEST B (LF, CR)  

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM LES) (LF, CR)  

0123456789 (LF, CR)  
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The EUT operator shall transmit the test message:  

TEST B (LF, CR)  

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM EUT) (LF, CR)  

0123456789 (LF, CR)  

The EUT operator shall clear the call.  

5.3.2.3 Test C: Simplex telex test (shore originated)  

The LES simulator operator shall set up a simplex telex channel with the appropriate priority.  

The LES simulator operator shall transmit the test message:  

TEST C (LF, CR)  

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM LES) (LF, CR)  

0123456789 (LF, CR)  

The LES simulator operator shall clear the call. 

5.3.2.4 Test D: Duplex telephone test (ship originated)  

The EUT operator shall set up a duplex telephone channel with the appropriate priority.  

The EUT operator shall say clearly:  

“This is the EUT operator performing test D, delta. Please report my speech quality. Over”  

The LES simulator operator shall reply:  

“This is the LES simulator operator performing test D, delta. Your speech quality is 
good/poor. Please report my speech quality. Over”  

The EUT operator shall reply:  

“Your speech quality is good/poor. I am now clearing the channel. Over”  

The EUT operator shall clear the call.  

5.3.2.5 Test E: Duplex telephone test (shore originated)  

   The LES simulator operator shall set up a duplex telephone channel with the 
appropriate priority.  

 The LES simulator operator shall say clearly:  

 “This is the LES simulator operator performing test E, echo. Please report my 
speech quality. Over”  

 The EUT operator shall reply:  

 “This is the EUT operator performing test E, echo. Your speech quality is 
good/poor. Please report my speech quality. Over”  

 The LES simulator operator shall reply:  

 “Your speech quality is Good/Poor. I am now clearing the channel. Over”  

 The LES simulator operator shall clear the call.  
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5.3.3 Results required  

5.3.3.1 For the performance check (3.1.5), in test A for telex, no errors shall be recorded 
in each direction of communication and in test D for voice communication, it shall 
be possible to distinguish clearly the content of the voice message.  

5.3.3.2 For the performance test (3.1.6), in tests A, B and C for telex, no errors shall be 
recorded in each direction of communication and in tests D and E for voice 
communication, it shall be possible to distinguish clearly the content of the voice 
message.  

5.4 Environmental testing  

5.4.1 The EUT shall be tested for compliance with the environmental requirements set out in 
IMO resolution A.694, as detailed in IEC 60945. Compliance with the environmental 
test conditions is tested by Inmarsat except for vibration and need not be repeated.  

5.4.2 Vibration (all equipment categories) 

5.4.2.1 Purpose 

This test determines the ability of equipment to withstand vibration without resulting 
in mechanical weakness or degradation in performance. The test simulates the effect of 
vibration induced in a ship's hull by its propeller and machinery. This is generally at 
frequencies of up to 13 Hz and predominantly vertical. The tests at higher frequencies 
simulate the effect of slamming which occurs in irregular stormy seas, and is 
predominantly horizontal. The test does not simulate the effect of regular seas giving the 
translational components of surging, swaying and heaving, and the corresponding rotational 
components of rolling, pitching and yawing which generally produce accelerations too 
small to be of consequence to electronic equipment. 

5.4.2.2 Method of test 

The EUT, complete with any shock and vibration absorbers with which it is provided, 
shall be fastened to the vibration table by its normal means of support and in its normal 
attitude. The EUT may be resiliently suspended to compensate for weight not capable of 
being withstood by the vibration table. Provision may be made to reduce or nullify any 
adverse effect on EUT performance which might be caused by the presence of an 
electromagnetic field due to the vibration unit. 

The EUT shall be subjected to sinusoidal vertical vibration at all frequencies between: 

- 2 Hz to 5 Hz and up to 13.2 Hz with an excursion of ±1 mm ± 10% (7 m/s2 
maximum acceleration at 13.2 Hz); 

- Above 13.2 Hz and up to 100 Hz with a constant maximum acceleration of 7 m/s2. 

The frequency sweep rate shall be 0.5 octaves/min in order to allow the detection of 
resonances in any part of the EUT as mounted. 

A resonance search shall be carried out throughout the test. During the resonance 
search the EUT shall be externally observed, by unaided visual and aural means, for 
obvious signs of any resonances of components or sub-assemblies, that may affect the 
integrity of the EUT. 
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Such observations shall be recorded in the test report. If any resonance, as measured 
by a sensor fixed to the outside of the EUT at the location where obvious signs of resonance 
have been observed, has a magnitude ratio ≥ 5 measured relative to the surface where the 
EUT is fastened, the EUT shall be subjected to a vibration endurance test at each resonant 
frequency at the vibration level specified in the test with a duration of 2 h. When resonant 
frequencies with magnitude ratios ≥ 5 are harmonically related, only the fundamental 
frequency shall be tested. If no resonance with a magnitude ratio ≥ 5 occurs, the endurance 
test shall be carried out at one single observed frequency. If no resonance occurred, the 
endurance test shall be carried out at a frequency of 30 Hz. 

Performance check(s) shall be carried out at least once during each endurance test 
period, and once before the end of each endurance test period. 

The procedure shall be repeated with vibration in each of two mutually perpendicular 
directions in the horizontal plane. 

Further information is given in IEC 60068-2-6. 

5.4.2.3 Required result 

The requirements of the performance check shall be met. 

5.5 Electromagnetic emission 

5.5.1 General  

During the measurements for electromagnetic emission, the EUT shall operate under 
normal test conditions, and the setting of controls which may affect the level of conducted 
or radiated emission shall be varied in order to ascertain the maximum emission level. If 
the EUT has more than one energized state, for example operate, stand-by, etc., the state 
which produces the maximum emission level shall be ascertained, and full measurements 
for that state shall be made. The antenna connection of the EUT, if any, shall be terminated 
in a non-radiating artificial antenna.  

For radiated emission tests, equipment including a radio transmitter operating within 
the measurement bands shall be in the operational state but not the transmitting state.  

For conducted emission tests with equipment including a radio transmitter, there shall 
be an exclusion band of 200 kHz centred at the fundamental and any harmonics within the 
measurement band.  

Particular interfaces of the EUT with the external electromagnetic environment are 
referred to as ports. The physical boundary of the EUT through which electromagnetic 
fields may radiate or impinge is the enclosure port (figure 1).  

 

Figure 1: Examples of ports referred to in electromagnetic  
emission and immunity tests 

 



TCN 68 - 247: 2006 

52 

Conditions and tests are summarized in table 3 below. 

Table 3: Electromagnetic emission 
 Portable Protected Exposed Submerged 

Conducted 

emissions 
 

10 kHz – 150 kHz        63 mV – 0,3 mV (96 dBmV – 50 dBmV 

150 kHz – 350 kHz   1 mV – 0,3 mV (60 dBµV – 60 dBµV) 

350 kHz – 30 MHz        0,3 mV (50 dBµV) 

Radiated 

emissions 

150kHz – 300kHz      10 mV/m – 316 µV/m (80dBµV/m – 52dBµV/m) 

300kHz – 30MHz     316 µV/m – 50 µV/m (52dBµV/m – 34 dBµV/m) 

30 MHz – 2 GHz          500 µV/m (54 µV/m) except for 

156 MHz – 165 MHz     16 µV/m (24 µV/m) quasi-peak 

       or 32 µV/m (30dBµV/m) peak 

 

5.5.2 Conducted emissions  

5.5.2.1 Purpose  

This test measures any signals generated by equipment, which appear on its power 
supply port and which can, therefore, be conducted into the ship’s power supply, and 
potentially disturb other equipment.  

5.5.2.2 Method of test  

The emission shall be measured by means of the quasi-peak measuring receivers 
specified in CISPR 16-1. An artificial mains V-network (figure 2) in accordance with 
CISPR 16-1 shall be used to provide a defined impedance at high frequencies across the 
terminals of the EUT, and to isolate the test circuit from unwanted radio frequency signals 
on the supply mains. The measuring bandwidth in the frequency range 10 kHz to 150 kHz 
shall be 200 Hz, and in the frequency range 150 kHz to 30 MHz shall be 9 kHz.  

The power input cables between the a.c. and the d.c. power ports of the EUT and the 
artificial mains network shall be screened and not exceed 0.8 m in length. If the EUT consists 
of more than one unit with individual a.c. and/or d.c. power ports, power ports of identical 
nominal supply voltage may be connected in parallel to the artificial mains supply network.  

Measurements shall be made with all measuring equipment and the EUT mounted on, 
and bonded to, an earth plane. Where provision of an earth plane is not practicable, 
equivalent arrangements shall be made using the metallic frame or mass of the EUT as the 
earth reference.  
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a) Example of artificial mains 50Ω/50µH + 5Ω V-network for use  

in the frequency range 10 kHz to 150 kHz 

 
b) Example of artificial mains 50Ω/50 µH V-network for use  

in the frequency range 150 kHz to 30 MHz 

Figure 2: Artificial mains networks for tests for conducted emissions 

5.5.2.3 Required result  

In the frequency range 10 kHz to 30 MHz, the radio frequency voltage of the power 
supply terminals of the EUT shall not exceed the limits shown in figure 3.  
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Figure 3: Radio frequency terminal voltage limits for conducted emissions 

5.5.3 Radiated emissions from enclosure port  

5.5.3.1 Purpose  

This test measures any signals radiated by an equipment other than through an 
antenna which can potentially disturb other equipment on the ship, such as radio receivers. 

5.5.3.2 Method of test  

a) The quasi-peak measuring receivers specified in CISPR 16-1 shall be used. The 
receiver bandwidth in the frequency ranges 150 kHz to 30 MHz shall be 9 kHz and in the 
frequency ranges 30 MHz to 2 GHz shall be 120 kHz.  

For frequencies from 150 kHz to 30 MHz measurements shall be made of the 
magnetic H field. The measuring antenna shall be an electrically screened loop antenna of 
dimension so that the antenna can be completely enclosed by a square having sides of  
60 cm in length, or an appropriate ferrite rod as described in CISPR 16-1.  

The correction factor for the antenna shall include the factor +51.5 dB to convert the 
magnetic field strength to equivalent electric field strength.  

For frequencies above 30 MHz measurements shall be made of the electric E field. 

The measuring antenna shall be a balanced dipole of resonant length, or alternate shortened 
dipole or higher gain antenna as described in CISPR 16-1. The dimension of the measuring 
antenna in the direction of the EUT shall not exceed 20% of its distance from the EUT. At 
frequencies above 80 MHz it shall be possible to vary the height of the centre of the 
measuring antenna above the ground over a range of 1 m to 4 m.  
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The test site shall be compliant with CISPR 16-1, using a metal ground plane and of 

dimensions to allow a measurement distance of 3 m.  

The EUT shall be fully assembled, complete with its associated interconnecting cables 

and mounted in its normal plane of operation.  

When the EUT consists of more than one unit, the interconnecting cables (other than 
antenna feeders) between the main unit and all other units shall be the maximum length as 
specified by the manufacturer or 20 m whichever is shorter. Available input and output 
ports shall be connected to the maximum length of cable as specified by the manufacturer 
or 20 m whichever is shorter, and terminated to simulate the impedance of the ancillary 
equipment to which they are normally connected.  

The excess length of these cables shall be bundled at the approximate centre of the 

cable with bundles 30 cm to 40 cm in length running in the horizontal plane from the port 
to which they are connected. If it is impractical to do so because of cable bulk or stiffness, 
the disposition of the excess cable shall be as close as possible to that required, and shall be 
precisely described in the test report.  

The test antenna shall be placed at a distance of 3 m from the EUT. The centre of the 

antenna shall be at least 1.5 m above the ground plane. The E-field antenna only shall be 
adjusted in height and rotated to give horizontal and vertical polarization, one being parallel 
to the ground, in order to determine the maximum emission level. Finally the antenna shall 
either be moved around the EUT, again in order to determine the maximum emission level, 
or alternatively, the EUT may be placed on a plane orthogonal to the test antenna at its mid-
point and rotated to achieve the same effect.  

b) In addition, for the frequency band 156 MHz to 165 MHz, the measurement shall 
be repeated with a receiver bandwidth of 9 kHz, all other conditions of a) hereinbefore 
remaining unchanged.  

c) Alternatively, for the frequency band 156 MHz to 165 MHz, a peak receiver or a 

frequency analyzer may be used, in accordance with the agreement between the 
manufacturer and the test house.  

5.5.3.3 Required result  

a) The radiation limit at a distance of 3 m from the enclosure port over the frequency 

range 150 kHz to 2 GHz shall be as shown in figure 4. 

b) The radiation limit at a distance of 3 m from the enclosure port over the frequency 

156 MHz to 165 MHz shall be 24 dBµV/m.  

c) Alternatively the radiation limit at a distance of 3 m from the enclosure port over 

the frequency 156 MHz to 165 MHz shall be 30 dBµV/m.  
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Figure 4: Limiting values for radiated emissions from enclosure ports 

5.6 Immunity to electromagnetic environment   

5.6.1 General  

For these tests the EUT shall conform to its normal operational configuration, 
mounting and earthing arrangements, unless otherwise stated, and shall operate under 
normal test conditions.  

Particular interfaces of the EUT with the external electromagnetic environment are 
referred to as ports. The physical boundary of the EUT through which electromagnetic 
fields may radiate or impinge is the enclosure port (figure 1).  

Differential tests are those applied between electrical power, signal and control 
lines. Common mode tests are those applied between groups of lines and a common 
reference, normally earth.  

For the tests in this subclause, the results are evaluated against performance 
criteria relating to the operating conditions and functional specifications of the EUT, 
and defined as follows:  

- Performance criterion A: the EUT shall continue to operate as intended during 
and after the test. No degradation of performance or loss of function is allowed, as 
defined in the relevant equipment standard and in the technical specification published 
by the manufacturer;  
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- Performance criterion B: the EUT shall continue to operate as intended after the 
test. No degradation of performance or loss of function is allowed, as defined in the 
relevant equipment standard and in the technical specification published by the 
manufacturer.  

During the test, degradation or loss of function or performance which is self-
recoverable is however, allowed, but no change of actual operating state or stored data 
is allowed.  

- Performance criterion C: temporary degradation or loss of function or 
performance is allowed during the test, provided the function is self-recoverable, or can 
be restored at the end of the test by the operation of the controls, as defined in the 
relevant equipment standard and in the technical specification published by the 
manufacturer.  

Conditions and tests are summarized in table 4 below, which also gives the 
performance criteria required for the radio equipment and navigational equipment. For 
other equipment, the performance criteria will be given in the relevant equipment 
standard or the technical specification published by the manufacturer, but as a minimum 
the EUT shall comply with performance criterion C.  

Table 4: Electromagnetic immunity 
 Portable Protected Exposed Submierged 

Conducted radio 
frequency 

disturbance 
* 

3 V r.m.s.e.m.f. 150 kHz – 80 MHz, 10 V r.m.s. e.m.f. 

at specified spot frequencies. 

a.c. and d.c. power ports, signal and control ports, common mode. 

Performance criterion A. 

Radiated disturbance 
10 V/m 80 MHz – 2 GHz 

Enclosure criterion A 
* 

Fast transients 
(bursts) 

* 

2kV differential on a.c. power ports 

1 kV common mode on signal and control ports 

Performance criterion B 

Slow transients 
(surges) 

* 

1 kV line/earth, 0,5 kV line/line 

AC power ports 

Performance criterion B 

Power supply short 
term variation 

* 

± 20% voltage for 1,5 s, ± 10% frequency for 5 s 

AC power ports 

Performance criterion B 

Power supply failure * 

60 s interruption 

a.c. and d.c. power ports 

Performance criterion C 

Electrostatic 
discharge 

6 kV contact 

8  kV air 

Performance criterion B 

* 

* Not applicable 
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5.6.2 Radio receiver equipment  

If the EUT includes a radio receiver, then frequencies in the exclusion band, together 
with any narrow band receiver responses (spurious responses), are excluded from the 
immunity tests for conducted and radiated disturbance.  

5.6.2.1 Exclusion band  

The exclusion band for receivers is defined as the operating frequency band of the 
receiver, as declared by the manufacturer, extended at each end by 5% of the end of band 
frequency.  

5.6.2.2 Assessment of receiver responses  

The permissible narrow band responses (spurious responses) are identified by the 
following method.  

If the test signal (unwanted signal) creates a degradation of performance at a discrete 
frequency, the test signal frequency is increased by an amount equal to twice the bandwidth 
of the receiver IF filter immediately preceding the demodulator, as declared by the 
manufacturer. The test signal is then decreased by the same amount.  

If there is no degradation of performance at both of these offset frequencies, then the 

response is considered to be a permissible narrow band response. If the degradation 

remains, this may be due to the fact that the offset has made the frequency of the test signal 

correspond to the frequency of another narrow band response. This may be identified by 

repeating the procedure with the increase and decrease of the frequency of the test signal 

adjusted to two and one half times the bandwidth referred to previously.  

If the degradation still remains then the response cannot be considered to be a 

permissible narrow band response. 

5.6.3 Immunity to conducted radio frequency disturbance  

5.6.3.1 Purpose  

This test simulates the effects of disturbances induced in power, signal and control 

lines from ship’s radio transmitters at frequencies below 80 MHz.  

5.6.3.2 Method of test  

The EUT shall be placed on an insulating support of 0.1 m height above a ground 

reference plane (figure 5). The auxiliary equipment (AE) necessary to provide the EUT 

with power, and the signals required for normal operation and verification of performance 

shall be connected by cables, which shall be provided with appropriate coupling and 

decoupling devices (CDNs) at a distance between 0.1 m and 0.3 m from the EUT (figure 6). 

IEC 61000-4-6 describes the design of CDNs and alternative injection clamps if the use of 

CDNs is not possible.  
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The test shall be performed with the test generator connected to each of the CDNs in 

turn, while the other non-excited RF input ports to the CDNs are terminated by a 50 Ω 

load resistor.  

The test generator shall be set for each CDN with the AE and the EUT disconnected 

and replaced by resistors of value 150 Ω. The test generator level shall be set to provide an 

unmodulated e.m.f. at the EUT port of the required test level.  

The test shall be carried out as described in IEC 61000-4-6 with the following 

test levels:  

- 3 V r.m.s. amplitude swept over the frequency range 150 kHz to 80 MHz (severity level 2);  

- 10 V r.m.s. amplitude at spot frequencies: 2 MHz, 3 MHz, 4 MHz, 6.2 MHz, 8.2 MHz, 

12.6 MHz, 16.5 MHz, 18.8 MHz, 22 MHz and 25 MHz.  

During testing, amplitude modulation at 400 Hz ±10% to a depth of 80% ± 10% shall 

be used.  

The frequency sweep rate shall not exceed 1.5 × 10-3 decades/s in order to allow for 

the detection of any malfunction of the EUT.  

The above signals shall be superimposed on the power, signal and control lines of the EUT.  

An EMC performance check shall be applied during and after the test.  

 
  Key T  Termination 50 

    T2  Power attenuator (6 dB) 

    CDN Coupling and decoupling net work 

Figure 5: Schematic set-up for immunity test to conducted radio-frequency disturbance 



TCN 68 - 247: 2006 

60 

AE port
PE

N
L

C2

L

R 

C1

EUT port

Note

IN port

 
Figure 6: Example of a simplified diagram for CDN used with unscreened  

supply (mains) lines, in tests for conducted radio frequency disturbance 

5.6.3.3 Required result  

The requirements of the EMC performance check shall be met during and after the 
test in accordance with the performance criterion A, as described in 5.6.1.  

5.6.4 Immunity to radiated radiofrequencies  

5.6.4.1 Purpose  

This test simulates the effects of radio transmitters at frequencies above 80 MHz, such 
as the ship's VHF transmitter and hand-held portable radios, close to the equipment. 

5.6.4.2 Method of test  

The EUT shall be installed in a suitably shielded room or anechoic chamber of a size 
commensurate with the size of the EUT (figure 7).  

The EUT shall be set in the area of uniform field and insulated from the floor by a 
non-metallic support. The uniform area is calibrated with the test room empty. The 
configuration of the EUT and associated cables shall be recorded in the test report.  

If the wiring to and from the EUT is not specified, unshielded parallel conductors shall 
be used, and left exposed to the electromagnetic fields for a distance of 1 m from the EUT.  

The test shall be carried out as described in IEC 61000-4-3, at severity level 3, with the 
generating antenna facing each of the four sides of the EUT. When equipment can be used in 
different orientations (that is vertical or horizontal), the test shall be performed on all sides.  

The EUT is initially placed with one face coincident with the calibration plane. The 
frequency range shall be swept at a rate in the order of 1.5 × 10–3 decades/s for the 
frequency range 80 MHz to 1 GHz and 0.5 × 10–3 decades/s for the frequency range 1 GHz 
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to 2 GHz, and shall be slow enough to allow the detection of any malfunction of the EUT. 
Any sensitive frequencies or frequencies of dominant interest shall be discretely analyzed.  

The EUT shall be placed in a modulated electric field of strength 10 V/m swept over 
the frequency range 80 MHz to 2 GHz. The modulation shall be at 400 Hz ± 10% to a depth 
of 80% ± 10%.  

5.6.4.3 Required result  
The requirements of the EMC performance check shall be met during and after the test 

in accordance with the performance criterion A, as described in 5.6.1.  

0.8 m

Optional anechoic material in case of
semi-anechoic chamber to reduce

ground reflectionInterconnecting
cables

Chamber penetration cables
Field generation

equipment

EUT easurement
instrumentation

Interconnection
filter

Field generation antenna

Incomming mains power filter

0.8 m high non-conductive support
Area of uniform fields

 
Figure 7. Example of suitable test facility for immunity to radiated radiofrequencies 

5.6.5 Immunity to fast transients on a.c. power, signal and control lines  

5.6.5.1 Purpose  

This test simulates the fast, low-energy transients produced by equipment switching 
which causes arcing at contacts.  

5.6.5.2 Method of test  

The test shall be carried out as described in IEC 61000-4-4, at test severity level 3, 
using a test generator complying with 6.1.1 of IEC 61000-4-4, a coupling/decoupling 
network complying with 6.2 of IEC 61000-4-4 for power lines, and a capacitive coupling 
clamp complying with 6.3 of IEC 61000-4-4 for signal and control lines (figure 8).  
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Figure 8: General test set-up for immunity to fast transient/burst 

Pulses of the following characteristics shall be applied to its power, control and 
signal lines:  

- Rise time: 5 ns (value between 10% and 90%)  

- Width: 50 ns (50% value)  

- Amplitude: 2 kV differential on a.c. power lines 1 kV common mode on signal and 
control lines  

- Repetition rate: 5 kHz (1 kV), 2.5 kHz (2 kV)  

- Application: 15 ms burst every 300 ms  

- Duration: 3 min to 5 min for each of positive and negative polarity pulses. 

5.6.5.3 Required result  

The requirements of the EMC performance check shall be met during and after the 
test in accordance with the performance criterion B, as described in 5.6.1.  

5.6.6 Immunity to surges on a.c. power lines  

5.6.6.1 Purpose  

This test simulates the slow, high-energy surges produced by thyristor switching on 
a.c. power supplies.  
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5.6.6.2 Method of test  

The test shall be carried out as described in IEC 61000-4-5 at test severity level 2 using 
a combination wave (hybrid) generator complying with 6.1 of IEC 61000-4-5 in combination 
with a coupling/decoupling network complying with 6.3.1.1 of IEC 61000-4-5 (figure 9)  

Pulses of the following characteristics shall be applied to its power lines:  

- Rise time: 1.2 µs (value between 10% and 90% )  

- Width: 50 µs (50% value)  

- Amplitude: 1 kV line/earth, 0.5 kV line/line  

- Repetition rate: 1 pulse/min  

- Application: continuous  

- Duration: 5 min for each of positive and negative polarity pulses. 

5.6.6.3 Required result  

The requirements of the EMC performance check shall be met during and after the 
test in accordance with the performance criterion B, as described in 5.6.1.  

5.6.7 Immunity to power supply short-term variation  

5.6.7.1 Waiver  

This test is not applicable to d.c. powered equipment.  

5.6.7.2 Purpose  

This test simulates power supply variations due to large changes in load. It is 
additional to the tests under permanent power supply variation in extreme test conditions 
specified in table 1.  

Decoupling network

Combination wave
generator

EUT

Earth reference

L

N 

PE
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Power supply 

network

C = 18 F 
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a) Example of test set-up for capacitive coupling on a.c./d.c. lines;  

line-to-line coupling, generator output floating 
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b) Example of test set-up for capacitive coupling on a.c./d.c. lines;  

line-to-ground coupling, generator output grounded 

Figure 9: Test set-up for immunity to surges on power lines 

5.6.7.3 Method of test  

Power supply variations shall be applied using a programmable power supply.  

The EUT shall be submitted to the following power supply variations relative to 

nominal value 1/min for 10 min (figure 10):  

a) voltage: nominal + (20 ± 1)%, duration 1.5 s ± 0.2 s,  

frequency: nominal + (10 ± 0.5)%, duration 5 s ± 0.5 s, superimposed; 

b) voltage: nominal – (20 ± 1)%, duration 1.5 s ± 0.2 s,  

frequency: nominal – (10 ± 0.5)%, duration 5 s ± 0.5 s, superimposed.  

Voltage and frequency variation rise and decay times are 0.2 s ± 0.1 s (from 10% 
to 90%).  

Further information is given in IEC 61000-4-11.  

V  + 20%nominal

Vnominal

1.5 s 

5 s

f  + 10%nominal

fnominal 
a) Test 1: voltage (V) + 20% and frequency (f) + 10% 
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Vnominal

1.5 s 

5 s

fnominal

 
b) Test 2: voltage (V) - 20% and frequency (f)-– 10% 

Figure 10: Power supply variations for tests of immunity  
to power supply short-term  transients 

5.6.7.4 Required result  

The requirements of the EMC performance check shall be met during and after the 
test in accordance with the performance criterion B, as described in 5.6.1.  

5.6.8 Immunity to power supply failure  

5.6.8.1 Waiver  

This test is not applicable to EUT intended for operation from battery power sources 
or fitted with or connected to back-up batteries.  

5.6.8.2 Purpose  

This test simulates short breaks in the ship's power supply due to power supply 
changeover and breaker drop-out. It covers the break allowed by the IMO SOLAS 
Convention for changeover between main and emergency power supplies.  

5.6.8.3 Method of test  

The EUT shall be subjected to three breaks in power supply of duration 60 s each. 
Further information is in IEC 61000-4-11.  

5.6.8.4 Required result  

The requirements of the EMC performance check shall be met after the test in 
accordance with the performance criterion C, as described in 5.6.1.There shall be no 
corruption of operational software or loss of essential data.  

5.6.9 Immunity to electrostatic discharge  

5.6.9.1 Purpose  

This test simulates the effect of electrostatic discharges from personnel which may 
occur in environments which cause them to become charged, such as contact with artificial 
fibre carpets or vinyl garments.  
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5.6.9.2 Method of test  

The test shall be carried out as described in IEC 61000-4-2 using an electrostatic 
discharge (ESD) generator, that is an energy storage capacitance of 150 pF and a discharge 
resistance of 330 Ω connected to a discharge tip. 

The EUT shall be placed on, but insulated from, a metal ground plane which projects 
at least 0.5 m beyond the EUT on all sides (figures 11 and 12). Discharges from the 
generator shall be applied to those points and surfaces that are accessible to personnel 
during normal usage.  

Insulation pallet
h = 0.1 m

Ground reference plane
Signal cables

Power cable

Typical disposition for
discharge to VCP

VCP

0.5 m x 0.5 m

0.11m

Power supply

Power supply

Protective conductor

Typical position for 
direct application Indirect discharge

by VCP

 
Figure 11: Example of test set-up for floor-standing equipment, for tests  
of immunity to electrostatic discharge (ESD) showing typical positions  

of the ESD generator 
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VCP

0.5 m
 x 0.5m

Typical position for
indirect discharge to HCP

Typical position for
direct application

Typical position for
indirect discharge to VCP

Horizontal coupling plane
1.6 m x 0.8 m

Insulation

0.1 m

Power supply
Wooden table

h = 0.8 m

Ground reference plane

 

Figure 12: Example of test set-up for table-top equipment, for tests  
of immunity to electrostatic discharge (ESD) showing typical positions  

of the ESD generator 

The ESD generator shall be held perpendicular to the surface, and the positions at 
which discharges can be applied selected by an exploration with 20 discharges per second. 
Each position shall then be tested with 10 discharges positive and negative with intervals of 
at least 1 s between discharges to allow for any mis-operation of the EUT to be observed. 
Contact discharge is the preferred method; but air discharge shall be used where contact 
discharge cannot be applied, such as on painted surfaces declared by the manufacturer to be 
insulating.  

In order to simulate discharges on objects placed or installed near to the EUT, 10 
single contact discharges, positive and negative, shall be applied to the ground plane at 
positions on each side of, and 0.1 m from, the EUT. A further 10 discharges shall be 
applied to the centre of one edge of a vertical coupling plane (VCP), with this plane in 
enough different positions so that the four faces of the EUT are completely illuminated.  

The test levels shall be 6 kV contact discharge and 8 kV air discharge.  

5.6.9.3 Required result  

The requirements of the EMC performance check shall be met during and after the 
test in accordance with the performance criterion B, as described in 5.6.1.  
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5.7 General tests  

5.7.1 The following tests shall be performed  

 Test A with distress priority  

 Test A with safety priority  

 Test A with routine priority  

 Test B with distress priority  

 Test B with safety priority  

 Test B with routine priority  

 Test C using an area group code and distress priority  

 Test D with distress priority  

 Test D with routine priority  

 Test E with distress priority  

 Test E with routine priority  

This test may be performed at the same time as that in 5.6.3.  

These test calls shall be set up using a distress button co-located with the EUT.  

5.7.2 Results required  

Calls shall be set up and cleared down satisfactorily. For the telex tests, no character 
errors shall be received. For the telephone tests, voice quality shall be good in both 
directions.  

5.8 Operational tests  

5.8.1 Telex test  

5.8.1.1 Method of test  

Test A shall be performed using distress priority, the call being initiated from a 
remote distress button, located at least 10 m away from the EUT.  

5.8.1.2 Results required  

The call shall be set up and cleared down satisfactorily. No character errors shall 
be received.  

5.8.2 Telephone test  

5.8.2.1 Method of test  

Test D shall be performed using distress priority, the call being set up using a remote 
distress button, located at least 10 m away from the EUT.  

5.8.2.2 Results required  

The call shall be set up and cleared down satisfactorily. Voice quality shall be good in 
both directions.  
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5.8.3 Distress priority  

5.8.3.1 Methods of test  

a) A routine duplex telex call shall be set up from the EUT. Test A shall then be 
performed with distress priority, without first clearing the routine call in progress. 

b) A routine duplex telephone call shall be set up from the EUT. Test A shall then be 
performed with distress priority, without first clearing the routine call in progress.  

c) A routine duplex telex call shall be set up from the EUT. Test D shall then be 
performed with distress priority, without first clearing the routine call in progress.  

d) A routine duplex telephone call shall be set up from the EUT. Test D shall then be 
performed with distress priority, without first clearing the routine call in progress.  

5.8.3.2. Results required  

Routine priority calls shall clear automatically. Distress priority calls shall be set up 
automatically.  

5.9. Power supply  

5.9.1. Extreme power supply  

Tests and performance checks at extreme power supply conditions shall be performed 
under the environmental conditions indicated in table 2.  

5.9.2. Excessive conditions  

For the relevant requirements to be met, see 5.2.3. 

5.9.3. Power supply short-term variation  

For the relevant test, see 5.6.7.  

5.9.4. Power supply failure  

For the relevant test, see 5.6.8.  
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Annex A 
(Normative) 

Requirements relating to installation 

 

The equipment manual shall include all information necessary to determine whether 
the EUT complies with the IMO installation requirements.  

A.1 Power supply  

A.1.1 The ship earth station shall normally be powered from the ship's main source of 
electrical energy. In addition, it shall be possible to operate the ship earth station 
and all equipment necessary for its normal functioning, including the antenna 
tracking system, from an alternative source of energy.  

A.1.2 Changing from one source of supply to another or any interruption up to 60 s of the 
supply of electrical energy shall not render the equipment inoperative or require 
the equipment to be manually re-initialized.  

A.1.3 If provision is made for operating equipment from more than one source of 
electrical energy, arrangements for rapidly changing from one source to the other 
shall be provided but not necessarily incorporated in the equipment.  

A.2 Antenna siting  

A.2.1 It is desirable that the antenna be sited in such a position that no obstacle likely to 
significantly degrade the performance of the equipment appears in any azimuth 
down to an angle of elevation of -50.  

A.2.2 The siting of the antenna needs careful consideration, taking into account the 
adverse effect of high levels of vibration which might be introduced by the use of a 
tall mast and the need to minimise shadow sectors. Objects, especially those within 
10 m of the radome which cause a shadow sector of greater than 60, are likely to 
significantly degrade the performance of the equipment.  

A.2.3 The above deck equipment shall be separated, as far as is practicable, from the 
antennae of other communication and navigation equipment.  

Additional information is included in the Inmarsat design and installation guidelines 
(DIGS) for Inmarsat-B. 
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Annex B 
(Informative) 

Reception of maritime safety information (MSI) 

 

MSI is broadcast currently by NAVTEX and SafetyNET. Inmarsat-B provides neither 
of these services. Reception of MSI is thus dependent on appropriate additional receiving 
equipment being included in the GMDSS installation (see A.701, IEC 61097-4 and IEC 
61097-6).  

Figure B.1 shows the geographical areas used to identify the areas which are used for 
promulgation and co-ordination of radio-navigational warnings. 

 

Figure B.1: Geographical areas for co-ordinating 
and promulgating radio-navigational warnings 
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Annex C 
(Informative) 

Inmarsat-B spot beam scanning 

 

The third generation Inmarsat space segment carries traffic mainly in spot beams. 
Each spot beam provides service to only part of the Earth's surface visible from the relevant 
satellite.  

Consequently, all Inmarsat-B ship earth stations (SESs) must be capable of 
determining which of several spot beams is appropriate to the present geographical 
positions of the SES. This process is termed "Spot beam selection".  

Spot beam selection is accomplished by the SES measuring (at suitable intervals, not 
less than 2 h) the relative signal strengths of pilot transmissions in each spot beam in the 
ocean region in which it is currently considering itself as being located.  

Since the SES has only one receiver, during the spot beam selection process (as well 
as during any period in which the SES is engaged in normal commercial traffic) the SES 
will be unable to receive any type of offered shore-originated traffic, including distress 
priority traffic.  

However, the origination of any ship-originated distress priority traffic, and the 
reception of any resultant shore-originated responses thereto, will not be affected, as the 
transmission of a distress priority access request causes the spot beam selection process to 
be inhibited for the next 6 h.  

The total period during which the SES is unable to receive shore-originated distress 
priority traffic due to the operation of the spot-beam selection process depends upon a large 
number of complex factors (of which the number of spot beams which actually cover or 
partly cover the SES's current geographical position is but an example), and will not exceed 
12 min per day (equivalent to 99.2% availability) for the Inmarsat third generation space 
segment. The duration of each individual period of non-availability (due to spot-beam 
selection) will typically be 1 min.  
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