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Lêi nãi ®Çu 

Tiªu chuÈn TCN 68 - 203: 2001 ®­îc x©y dùng trªn c¬ së chÊp thuËn ¸p 
dông c¸c yªu cÇu kü thuËt cña tiªu chuÈn ETS 300 065 cña ViÖn Tiªu chuÈn 
viÔn th«ng ch©u ¢u (ETSI). 

Tiªu chuÈn TCN 68 - 203: 2001 do ViÖn Khoa häc kü thuËt B­u ®iÖn biªn 
so¹n. Nhãm biªn so¹n do kü s­ NguyÔn Minh Thoan chñ tr× víi sù tham gia 
tÝch cùc cña c¸c kü s­ D­¬ng Quang Th¹ch, Phan Ngäc Quang, NguyÔn Anh 
TuÊn, NguyÔn Ngäc TiÕn, NguyÔn Xu©n Trô, Vò Hoµng HiÕu, Ph¹m B¶o S¬n, 
c¸c c¸n bé nghiªn cøu cña Phßng Nghiªn cøu kü thuËt v« tuyÕn, ViÖn Khoa 
häc kü thuËt B­u ®iÖn vµ mét sè c¸n bé kü thuËt kh¸c trong Ngµnh. 

Tiªu chuÈn TCN 68 - 203: 2001 do Vô Khoa häc c«ng nghÖ - Hîp t¸c quèc 
tÕ ®Ò nghÞ vµ ®­îc ban hµnh kÌm theo QuyÕt ®Þnh sè 1059/2001/Q§-TCB§ 
ngµy 21 th¸ng 12 n¨m 2001 cña Tæng côc tr­ëng Tæng côc B­u ®iÖn. 

Tiªu chuÈn TCN 68 - 203: 2001 ®­îc ban hµnh kÌm theo b¶n dÞch tiÕng 
Anh t­¬ng ®­¬ng kh«ng chÝnh thøc. Trong tr­êng hîp cã tranh chÊp vÒ c¸ch 
hiÓu do biªn dÞch, b¶n tiÕng ViÖt ®­îc ¸p dông. 

Vô khoa häc c«ng nghÖ vµ hîp t¸c quèc tÕ 
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ThiÕt bÞ ®iÖn b¸o in trùc tiÕp b¨ng hÑp  
thu th«ng tin khÝ t­îng vµ hµnh h¶i 

Yªu cÇu kü thuËt 

(Ban hµnh kÌm theo QuyÕt ®Þnh sè 1059/2001/Q§-TCB§  
ngµy 21 th¸ng 12 n¨m 2001 cña Tæng côc tr­ëng Tæng côc B­u ®iÖn) 

1. Ph¹m vi  
Tiªu chuÈn nµy quy ®Þnh c¸c yªu cÇu thiÕt yÕu cho m¸y thu hµng h¶i in trùc 

tiÕp b¨ng hÑp (NBDP) ho¹t ®éng trong hÖ thèng NAVTEX. 

ThiÕt bÞ ph¶i cã mét m¸y thu tÇn sè v« tuyÕn ®iÖn, mét bé xö lý tÝn hiÖu vµ 
mét m¸y in. 

D¹ng b¶n tin ph¶i phï hîp víi KhuyÕn nghÞ 625-1 cña CCIR [1]. HÖ thèng 
ph¶i phï hîp víi KhuyÕn nghÞ 540-2 cña CCIR [2]. 

Chøc n¨ng thiÕt bÞ lµ thu vµ in tù ®éng, liªn tôc c¸c th«ng b¸o khÝ t­îng, hµnh 
h¶i, t×m cøu ®­îc ph¸t ®i tõ tr¹m bê hÖ thèng NAVTEX. 

Tiªu chuÈn nµy lµm c¬ së cho viÖc chøng nhËn hîp chuÈn thiÕt bÞ ®iÖn b¸o in 
trùc tiÕp b¨ng hÑp thu th«ng tin khÝ t­îng vµ hµnh h¶i thuéc hÖ thèng th«ng tin an 
toµn vµ cøu n¹n hµng h¶i toµn cÇu (GMDSS). 

2. §Þnh nghÜa vµ ch÷ viÕt t¾t 

- NAVTEX lµ hÖ thèng ph¸t qu¶ng b¸ vµ thu tù ®éng th«ng tin an toµn hµng 
h¶i b»ng c¸c thiÕt bÞ ®iÖn b¸o in trùc tiÕp b¨ng hÑp. 

NghiÖp vô NAVTEX quèc tÕ kÕt hîp ph¸t qu¶ng b¸ vµ thu tù ®éng th«ng tin 
an toµn hµng h¶i trªn tÇn sè 518 kHz b»ng c¸c thiÕt bÞ ®iÖn b¸o in trùc tiÕp b¨ng 

hÑp sö dông tiÕng Anh.  

NghiÖp vô NAVTEX quèc gia ph¸t qu¶ng b¸ vµ thu tù ®éng th«ng tin an toµn 
hµng h¶i b»ng c¸c thiÕt bÞ ®iÖn b¸o in trùc tiÕp b¨ng hÑp sö dông c¸c tÇn sè vµ c¸c 

ng«n ng÷ ®­îc quy ®Þnh bëi c¬ quan qu¶n lý (tÇn sè 490 kHz dïng tiÕng ViÖt). 

- r.m.s -  C¨n trung b×nh b×nh ph­¬ng. 

- SAR - T×m kiÕm vµ cøu n¹n. 
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3. Yªu cÇu chung 

3.1 CÊu tróc 

3.1.1 CÊu tróc c¬ vµ ®iÖn cña thiÕt bÞ ph¶i phï hîp víi c¸c tiªu chuÈn cña thiÕt bÞ 

trªn tµu. 

3.1.2 ThiÕt bÞ sö dông ph¶i cã m¸c/nh·n râ rµng. ViÖc cÊp nguån cho thiÕt bÞ ph¶i 

®­îc chØ dÉn râ rµng, chi tiÕt. 

3.1.3 Cã thÓ gi¶m tíi kh«ng c­êng ®é cña bÊt kú nguån s¸ng nµo ngoµi ®Ìn b¸o ®éng. 

3.1.4 M¸y thu tÇn sè v« tuyÕn ho¹t ®éng ë tÇn sè 518 kHz.  

3.1.4.1 Khi sö dông tÇn sè thø 2 vµ thø 3 ®Ó thu th«ng tin an toµn hµng h¶i, chØ cã 

thÓ chän nh÷ng tÇn sè nµy b»ng tay. 

3.1.5 ThiÕt bÞ ph¶i cã ph­¬ng tiÖn ®Ó kiÓm tra m¸y thu v« tuyÕn, bé xö lý tÝn hiÖu 

vµ m¸y in. 

3.1.6 §Ó h¹n chÕ sè l­îng c¸c b¶n tin ®­îc in, cã thÓ chän c¸c tr¹m bê b»ng c¸ch 

ph¸t hiÖn c¸c ký tù B1 nhËn d¹ng chóng. C¸c b¶n tin cña c¸c tr¹m bê kh«ng ®­îc 

chän ph¶i kh«ng ®­îc in. 

3.1.7 ThiÕt bÞ ph¶i hiÓn thÞ th«ng tin chØ b¸o c¸c ký tù B1 ®­îc lùa chän hoÆc bÞ 

lo¹i trõ. 

3.1.8 ThiÕt bÞ ph¶i cã kh¶ n¨ng kh«ng in c¸c lo¹i b¶n tin (x¸c ®Þnh bëi c¸c ký tù B2) 

ph¸t bëi c¸c tr¹m bê ®­îc chän mµ kh«ng ph¶i lµ c¸c b¶n tin dÉn ®­êng, c¸c b¶n tin 

b¸o b·o vµ c¸c b¶n tin SAR. Cã thÓ lo¹i trõ Ýt nhÊt bèn lo¹i b¶n tin kh¸c nhau. 

3.1.9 ThiÕt bÞ ph¶i cã chØ b¸o râ rµng vÒ c¸c lo¹i b¶n tin bÞ lo¹i trõ. 

3.1.10 ThiÕt bÞ ph¶i cã c¸c bé phËn ®Ó tr¸nh viÖc in c¸c b¶n tin thu sai hoÆc ®· thu 

®óng tr­íc ®ã. 

3.1.10.1 Mét b¶n tin lµ thu ®óng nÕu tû sè lçi ký tù thÊp h¬n 4.10-2. NhËn d¹ng cña 

mçi b¶n tin nµy ®­îc l­u tr÷ trong bé nhí cho ®Õn khi bÞ xo¸. 

3.1.10.2 Khi tû sè lçi ký tù thu ®­îc v­ît qu¸ 33.10-2 trong h¬n 5 gi©y, viÖc in b¶n 

tin ph¶i dõng l¹i, b¶n tin ®­îc xem lµ thu sai vµ nhËn d¹ng b¶n tin kh«ng ®­îc l­u 

tr÷ trong bé nhí. 

3.1.10.3 ThiÕt bÞ ph¶i kh«ng in b¶n tin (trõ nh­ x¸c ®Þnh trong môc sau) mµ nhËn 

d¹ng cña nã ®· ®­îc l­u tr÷ trong bé nhí. 
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3.1.11 Mét b¶n tin ph¶i ®­îc in nÕu B3B4 = 00. 

3.1.12 ThiÕt bÞ ph¶i cã kh¶ n¨ng l­u tr÷ Ýt nhÊt 100 nhËn d¹ng b¶n tin trong bé nhí. 

3.1.12.1 NÕu sè nhËn d¹ng b¶n tin thu ®­îc v­ît qu¸ dung l­îng bé nhí, nhËn 

d¹ng b¶n tin cò nhÊt ph¶i bÞ xo¸. 

3.1.12.2 Sau thêi gian 60 ®Õn 72 giê, nhËn d¹ng b¶n tin ph¶i tù ®éng bÞ xo¸ khái 

bé nhí. 

3.1.13 ThiÕt bÞ ph¶i cã kh¶ n¨ng b¸o ®éng khi thu c¸c b¶n tin SAR. B¸o ®éng nµy 

chØ cã thÓ ®­îc t¾t b»ng tay. 

3.1.14 ThiÕt bÞ ph¶i cã bé phËn ®Ó l­u tr÷ toµn bé c¸c b¶n tin kh«ng ®­îc in trùc 

tiÕp, trõ c¸c b¶n tin cã nhËn d¹ng B3B4 = 00 vµ/hoÆc B2 = A, B, D hoÆc L lu«n 

lu«n ®­îc in trong khi thu. NÕu trang bÞ bé nhí nh­ vËy, thiÕt bÞ ph¶i cã kh¶ n¨ng 

in ra khi yªu cÇu vµ theo nguyªn t¾c: nhí sau - in tr­íc. 

3.1.15 ThiÕt bÞ ph¶i cã mét b¸o hiÖu chØ giÊy s¾p hÕt hoÆc ®· hÕt. 

3.1.15.1 NÕu b¶n tin bÊt kú ®­îc in kh«ng ®Çy ®ñ v× hÕt giÊy th× nhËn d¹ng cña b¶n 

tin ®ã kh«ng ®­îc l­u tr÷ trong bé nhí. Kh«ng l­u tr÷ c¸c nhËn d¹ng b¶n tin nÕu 

kh«ng cßn giÊy trong m¸y in. 

3.1.16 ThiÕt bÞ ph¶i in mét dÊu sao (∗) mçi khi ph¸t hiÖn ký tù lçi. 

3.1.17 ThiÕt bÞ cã thÓ cã c¸c bé phËn phô ®Ó in c¸c b¶n tin theo ng«n ng÷ sö dông 

b¶ng ch÷ c¸i kh«ng ph¶i lµ ch÷ latinh. 

3.2 C¸c phßng bÞ an toµn 

3.2.1 ThiÕt bÞ ph¶i cã bé phËn ®o ®Ó tr¸nh ¶nh h­ëng do sù t¨ng dßng ®iÖn hoÆc 

®iÖn ¸p vµ t¨ng nhiÖt ®é do hÖ thèng lµm m¸t bÞ háng. 

3.2.2 ThiÕt bÞ ph¶i cã bé phËn ®o ®Ó tr¸nh ¶nh h­ëng do sù thay ®æi ®iÖn ¸p tøc 

thêi vµ viÖc l¾p ng­îc cùc tÝnh nguån ®iÖn. 

3.2.3 Nèi ®Êt c¸c phÇn kim lo¹i mÆt ngoµi cña thiÕt bÞ nh­ng kh«ng ®­îc lµm cho 

bÊt kú cùc nµo cña nguån bÞ nèi ®Êt. 

3.2.4 TÊt c¶ c¸c bé phËn vµ d©y cã c¸c ®iÖn ¸p mét chiÒu hoÆc xoay chiÒu, hoÆc c¶ 

hai mµ cã ®iÖn ¸p ®Ønh lín h¬n 50 V ph¶i ®­îc b¶o vÖ tr¸nh viÖc ngÉu nhiªn tr¹m 

ph¶i vµ ph¶i tù ®éng ng¾t khái tÊt c¶ c¸c nguån ®iÖn khi vá b¶o vÖ ®­îc th¸o ra. 
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3.2.5 ThiÕt bÞ sÏ ®­îc chÕ t¹o sao cho viÖc ch¹m vµo nguån ®iÖn thÕ nµy chØ ®­îc 
thùc hiÖn khi dïng c«ng cô riªng. Nh·n c¶nh b¸o ph¶i ®­îc g¾n vÜnh viÔn trªn thiÕt 
bÞ vµ vá b¶o vÖ. 

3.2.6 Th«ng tin trong bé nhí do ng­êi lËp tr×nh ph¶i (xem c¸c môc 3.1.5  
vµ 3.1.7) kh«ng bÞ xo¸ khi nguån cung cÊp bÞ ng¾t Ýt h¬n 6 giê.  

4. §iÒu kiÖn ®o kiÓm  

4.1 Yªu cÇu chung 

§o kiÓm hîp chuÈn ph¶i ®­îc thùc hiÖn ë c¸c ®iÒu kiÖn ®o kiÓm b×nh th­êng 
vµ c¸c ®iÒu kiÖn ®o kiÓm tíi h¹n (khi cã chØ dÉn). 

ThiÕt bÞ ph¶i tho¶ m·n c¸c yªu cÇu cña tiªu chuÈn nµy ë c¸c ®iÖn ¸p vµ nhiÖt 
®é trong c¸c giíi h¹n x¸c ®Þnh. 

4.1.1 Anten gi¶ 

Anten gi¶ cã cÊu t¹o nh­ sau: 

a) Mét ®iÖn trë 50 Ω ; 

b) Mét ®iÖn trë 10 Ω  nèi tiÕp víi mét ®iÖn dung 150 pF. 

4.1.2 TÝn hiÖu ®o kiÓm b×nh th­êng 

TÝn hiÖu ®o kiÓm b×nh th­êng lµ tÝn hiÖu tÇn sè v« tuyÕn ®iÒu chÕ F1B ë tÇn sè 
trung t©m 518 kHz víi ®é dÞch tÇn ± 85 Hz. 

TÝn hiÖu ®o kiÓm b×nh th­êng gåm c¸c tÝn hiÖu cã th«ng tin l­u l­îng sau: 

1 2 3 4 5 6 7 8 9 0 A B C D E F G H I J K L M N O P Q R S T U - Carriage 
return (xuèng dßng) ( ← ) - Line feed (vÒ ®Çu dßng) ( ≡ ).  

Khi ®o kiÓm, th«ng tin trªn ®­îc ph¸t Ýt nhÊt 35 lÇn liªn tôc. 

Khi sö dông c¸c tÇn sè thu kh¸c tÇn sè NAVTEX quèc tÕ 518 kHz, tÝn hiÖu ®o 
kiÓm ë trªn ph¶i cã tÇn sè trung t©m ë mçi tÇn sè thu ®ã. 

4.1.3 TÝn hiÖu ®o kiÓm ®­a tíi ®Çu vµo m¸y thu 

C¸c nguån tÝn hiÖu ®o kiÓm ®­a tíi ®Çu vµo thiÕt bÞ ®­îc nèi th«ng qua mét 
m¹ng cã trë kh¸ng ®èi víi thiÕt bÞ b»ng trë kh¸ng cña anten gi¶ (xem môc 4.1.1), 
trong c¶ tr­êng hîp mét hoÆc nhiÒu tÝn hiÖu ®o kiÓm ®­îc ®­a tíi thiÕt bÞ ®ång 
thêi. NÕu cã hai hoÆc nhiÒu tÝn hiÖu ®o kiÓm, tr¸nh ¶nh h­ëng do sù t­¬ng t¸c gi÷a 
c¸c tÝn hiÖu trong c¸c bé dao ®éng hoÆc c¸c nguån kh¸c. 

4.2 Nguån ®o kiÓm 

Trong khi ®o kiÓm, nguån ®iÖn ph¶i cã kh¶ n¨ng cung cÊp c¸c ®iÖn ¸p b×nh 
th­êng vµ tíi h¹n nh­ trong c¸c môc 4.3.2 vµ 4.4. Trë kh¸ng trong cña nguån ph¶i 
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®ñ nhá ®Ó ¶nh h­ëng kh«ng ®¸ng kÓ tíi c¸c kÕt qu¶ ®o. §iÖn ¸p nguån ®­îc ®o ë 
c¸c cæng vµo cña thiÕt bÞ.  

Trong khi ®o kiÓm, ®iÖn ¸p nguån ph¶i ®­îc gi÷ víi dung sai ± 3 % so víi 
møc ®iÖn ¸p cña nã ë thêi ®iÓm b¾t ®Çu mçi phÐp ®o. 

4.3 §iÒu kiÖn ®o kiÓm b×nh th­êng 

4.3.1 NhiÖt ®é vµ ®é Èm 

- NhiÖt ®é: + 150C ®Õn + 350C; 

- §é Èm t­¬ng ®èi: 20 % ®Õn 75 %. 

4.3.2 Nguån ®o kiÓm  

4.3.2.1 §iÖn ¸p vµ tÇn sè m¹ng ®iÖn 

§iÖn ¸p ®o kiÓm b×nh th­êng lµ ®iÖn ¸p danh ®Þnh cña m¹ng ®iÖn. Trong Tiªu 
chuÈn nµy, ®iÖn ¸p danh ®Þnh lµ ®iÖn ¸p ®­îc c«ng bè hoÆc mét trong sè c¸c ®iÖn 
¸p mµ thiÕt bÞ sö dông theo thiÕt kÕ. 

TÇn sè cña m¹ng ®iÖn lµ: 50 Hz ±  1 Hz. 

4.3.2.2 Nguån ¾c quy 

Khi thiÕt bÞ sö dông ¾c quy, ®iÖn ¸p ®o kiÓm b×nh th­êng lµ ®iÖn ¸p danh ®Þnh 
cña ¾c quy (12 V, 24 V,...).  

4.3.2.3 C¸c nguån ®iÖn kh¸c 

Khi sö dông c¸c nguån ®iÖn kh¸c, ®iÖn ¸p ®o kiÓm b×nh th­êng ®­îc quy ®Þnh 
gi÷a nhµ s¶n xuÊt thiÕt bÞ vµ ng­êi cã thÈm quyÒn thùc hiÖn ®o kiÓm. 

4.4 §iÒu kiÖn ®o kiÓm tíi h¹n 

4.4.1 NhiÖt ®é tíi h¹n 

- NhiÖt ®é tíi h¹n d­íi: 00C; 

- NhiÖt ®é tíi h¹n trªn: 400C. 

4.4.2 C¸c gi¸ trÞ tíi h¹n cña nguån ®o kiÓm 

4.4.2.1 §iÖn ¸p vµ tÇn sè tíi h¹n cña m¹ng ®iÖn 

§iÖn ¸p ®o kiÓm tíi h¹n lµ ®iÖn ¸p danh ®Þnh cña m¹ng ®iÖn ±  10 %.  

TÇn sè cña m¹ng ®iÖn lµ: 50 Hz ±  1 Hz. 

4.4.2.2 Nguån ¾c quy  

Khi thiÕt bÞ sö dông ¾c quy, ®iÖn ¸p ®o kiÓm tíi h¹n lµ 1,3 vµ 0,9 lÇn ®iÖn ¸p 
danh ®Þnh cña ¾c quy (12 V, 24 V,...). 
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4.4.2.3 C¸c nguån ®iÖn kh¸c 

Khi sö dông c¸c nguån ®iÖn kh¸c, ®iÖn ¸p ®o kiÓm tíi h¹n ®­îc quy ®Þnh gi÷a 
nhµ s¶n xuÊt thiÕt bÞ vµ ng­êi cã thÈm quyÒn thùc hiÖn ®o kiÓm. 

4.5 Thñ tôc ®o kiÓm ë c¸c nhiÖt ®é tíi h¹n 

Tr­íc khi c¸c phÐp ®o ®­îc thùc hiÖn, thiÕt bÞ ph¶i ®¹t ®­îc sù c©n b»ng nhiÖt 
trong buång ®o. T¾t thiÕt bÞ trong thêi gian æn ®Þnh nhiÖt ®é. Thø tù cña c¸c phÐp 
®o ®­îc lùa chän vµ ®é Èm trong buång ®o ®­îc ®iÒu khiÓn ®Ó kh«ng x¶y ra sù 
ng­ng tô h¬i n­íc. 

4.6 Thö m«i tr­êng 

Tr­íc khi thùc hiÖn thö m«i tr­êng, thiÕt bÞ ph¶i ®­îc ®o kiÓm theo nh÷ng yªu 
cÇu kh¸c cña tiªu chuÈn nµy. §o kiÓm vÒ ®iÖn ph¶i ®­îc thùc hiÖn ë ®iÖn ¸p ®o 
kiÓm b×nh th­êng. 

ThuËt ng÷ “kiÓm tra chÊt l­îng” trong tiªu chuÈn nghÜa lµ ®o ®é nh¹y cña 
m¸y thu nh­ tr×nh bµy trong môc 5.1, víi møc tÝn hiÖu ®o kiÓm cao h¬n møc tÝn 
hiÖu ®o kiÓm b×nh th­êng 6 dB. 

C¸c thö nghiÖm sau ®­îc thùc hiÖn theo ®iÒu kiÖn m«i tr­êng nh­ trong tiªu 
chuÈn “Thö m«i tr­êng thiÕt bÞ v« tuyÕn hµng h¶i”: 

- Rung, môc 4; 

- Chu kú nung kh«, môc 5.2; 

- Chu kú nung Èm, môc 6; 

- Chu kú nhiÖt ®é thÊp, môc 7.2. 

5. M¸y thu vµ bé xö lý tÝn hiÖu  
5.1 §é nh¹y cuéc gäi  
5.1.1 §Þnh nghÜa 

§é nh¹y cuéc gäi cña m¸y thu lµ mét møc x¸c ®Þnh cña tÝn hiÖu tÇn sè v« 
tuyÕn mµ t¹i ®ã m¸y thu cã tû sè lçi ký tù nhá h¬n mét gi¸ trÞ x¸c ®Þnh. 

5.1.2 Ph­¬ng ph¸p ®o 

M¸y thu ®­îc nèi víi anten gi¶ cã trë kh¸ng nh­ phÇn a) môc 4.1.1 vµ cÊp tÝn 
hiÖu ®o kiÓm b×nh th­êng (môc 4.1.2) ë møc 2 µV. 

Sau ®ã m¸y thu ®­îc nèi víi anten gi¶ cã trë kh¸ng nh­ phÇn b) môc 4.1.1 vµ 
cÊp tÝn hiÖu ®o kiÓm b×nh th­êng (môc 4.1.2) ë møc 5 µV. 

C¸c phÐp ®o ®­îc thùc hiÖn ë c¸c ®iÒu kiÖn ®o kiÓm b×nh th­êng vµ tíi h¹n 
(môc 4.4.1 vµ 4.4.2). 

LÆp l¹i phÐp ®o ë c¸c tÇn sè thu cña thiÕt bÞ. 
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5.1.3 Yªu cÇu 

Tû sè lçi ký tù ph¶i thÊp h¬n: 4.10-2. 

5.2 TriÖt nhiÔu vµ chèng nghÑt 

5.2.1 §Þnh nghÜa 

Kh¶ n¨ng cña m¸y thu ph©n biÖt gi÷a tÝn hiÖu mong muèn vµ c¸c tÝn hiÖu 
kh«ng mong muèn trªn c¸c tÇn sè n»m ngoµi b¨ng th«ng cña m¸y thu. 

5.2.2 Ph­¬ng ph¸p ®o 

Hai tÝn hiÖu ®­îc ®­a tíi m¸y thu nh­ trong môc 4.1.3. 

M¸y thu ®­îc nèi víi mét anten gi¶ cã trë kh¸ng nh­ phÇn b) môc 4.1.1 

TÝn hiÖu mong muèn lµ tÝn hiÖu ®o kiÓm b×nh th­êng ë møc 20 dBµV. 

TÝn hiÖu kh«ng mong muèn kh«ng ®­îc ®iÒu chÕ. 

Trong c¸c d¶i tÇn sè 517 kHz ®Õn 517,5 kHz vµ 518,5 kHz ®Õn 519 kHz, møc 

tÝn hiÖu lµ 40 dBµV. 

Trong c¸c d¶i tÇn sè 515 kHz ®Õn 517 kHz vµ 519 kHz ®Õn 521 kHz, møc tÝn 

hiÖu lµ 60 dBµV.  

Trong c¸c d¶i tÇn sè 100 kHz ®Õn 515 kHz, 521 kHz ®Õn 30 MHz, 156 MHz 

®Õn 174 MHz vµ 450 MHz ®Õn 470 MHz, møc tÝn hiÖu lµ 90 dBµV. 

§Çu ra tÇn sè ©m thanh ®­îc sö dông ®Ó t×m ®¸p øng nhiÔu. 

PhÐp ®o ®­îc thùc hiÖn ë c¸c ®iÒu kiÖn ®o kiÓm b×nh th­êng vµ c¸c ®iÒu kiÖn 
®o kiÓm tíi h¹n (xem c¸c môc 4.4.1 vµ 4.4.2). 

LÆp l¹i phÐp ®o ë c¸c tÇn sè thu cña thiÕt bÞ. 

5.2.3 Yªu cÇu 

TÝn hiÖu kh«ng mong muèn ph¶i kh«ng lµm tû sè lçi ký tù t¨ng qu¸: 4.10-2. 

5.3 TriÖt nhiÔu cïng kªnh 

5.3.1 §Þnh nghÜa 

Kh¶ n¨ng cña m¸y thu thu tÝn hiÖu mong muèn trong khi cã tÝn hiÖu kh«ng 
mong muèn ë cïng tÇn sè danh ®Þnh cña kªnh. 

5.3.2 Ph­¬ng ph¸p ®o  

Hai tÝn hiÖu ®­îc ®­a tíi m¸y thu nh­ trong môc 4.1.3.  

M¸y thu ®­îc nèi víi anten gi¶ cã trë kh¸ng nh­ trong phÇn b) môc 4.1.1. 

TÝn hiÖu mong muèn lµ tÝn hiÖu ®o kiÓm b×nh th­êng ë møc 20 dBµV. 
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TÝn hiÖu kh«ng mong muèn ë møc 14 dBµV t¹i tÇn sè danh ®Þnh cña m¸y thu 

vµ kh«ng ®­îc ®iÒu chÕ. 

LÆp l¹i phÐp ®o ë c¸c tÇn sè thu cña thiÕt bÞ. 

5.3.3 Yªu cÇu 

TÝn hiÖu kh«ng mong muèn ph¶i kh«ng lµm tû sè lçi ký tù t¨ng qu¸: 4.10-2. 

5.4 Xuyªn ®iÒu chÕ 

5.4.1 §Þnh nghÜa 

Mét qu¸ tr×nh mµ c¸c tÝn hiÖu ®­îc sinh ra do ®ång thêi cã hai hoÆc nhiÒu tÝn 
hiÖu trong mét m¹ch phi tuyÕn. 

5.4.2 Ph­¬ng ph¸p ®o 

Ba tÝn hiÖu ®­îc ®­a tíi m¸y thu nh­ trong môc 4.1.3. 

M¸y thu ®­îc nèi víi mét anten gi¶ cã trë kh¸ng nh­ trong phÇn b) môc 4.1.1. 

TÝn hiÖu mong muèn lµ tÝn hiÖu ®o kiÓm b×nh th­êng ë møc 20 dBµV. 

Hai tÝn hiÖu kh«ng mong muèn kh«ng ®­îc ®iÒu chÕ cã cïng mét møc 70 dBµV 

vµ n»m ngoµi b¨ng tÇn 516 kHz ®Õn 520 kHz. 

LÆp l¹i phÐp ®o ë c¸c tÇn sè thu cña thiÕt bÞ. 

5.4.3 Yªu cÇu 

Xuyªn ®iÒu chÕ ph¶i kh«ng lµm tû sè lçi ký tù t¨ng qu¸: 4.10-2. 

5.5 Ph¸t x¹ gi¶  

5.5.1 §Þnh nghÜa 

Ph¸t x¹ tÇn sè v« tuyÕn t¹o ra trong m¸y thu vµ bøc x¹ bëi sù truyÒn dÉn tõ 
anten hoÆc tõ c¸c vËt dÉn kh¸c nèi tíi m¸y thu hoÆc bøc x¹ bëi m¸y thu. 

5.5.2 Ph­¬ng ph¸p ®o 

M¸y thu ®­îc nèi víi mét anten gi¶ cã trë kh¸ng nh­ trong phÇn a) môc 4.1.1 
vµ sö dông m¸y ®o cã tÝnh chän läc ®Ó ®o c¸c ph¸t x¹ gi¶. §o gi¸ trÞ hiÖu dông cña 
c¸c ph¸t x¹ gi¶. 

C¸c phÐp ®o ®­îc thùc hiÖn trªn toµn bé d¶i tÇn sè tõ 9 kHz ®Õn 2000 MHz. 

LÆp l¹i phÐp ®o ë c¸c tÇn sè thu cña thiÕt bÞ. 

5.5.3 Yªu cÇu 

C«ng suÊt cña thµnh phÇn rêi r¹c bÊt kú kh«ng ®­îc v­ît qu¸: 1 nW (1.10-9 W).  
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5.6 B¶o vÖ m¹ch vµo 

M¸y thu ph¶i kh«ng bÞ háng khi ®­a mét tÝn hiÖu kh«ng ®iÒu chÕ ë møc 30 V 
(r.m.s) tíi ®Çu vµo m¸y thu nh­ trong môc 4.1.3, trong thêi gian 15 phót, trªn tÇn 
sè bÊt kú trong ph¹m vi tõ 100 kHz ®Õn 28 MHz. Sau ®ã m¸y thu ph¶i ho¹t ®éng 
b×nh th­êng. 

LÆp l¹i phÐp thö ë c¸c tÇn sè thu cña thiÕt bÞ. 

§Ó tr¸nh ®iÖn ¸p tÜnh ®iÖn ë ®Çu vµo m¸y thu, ®iÖn trë mét chiÒu gi÷a ®Çu 
cuèi anten vµ vá kh«ng lín h¬n 100 kΩ. 

6. M¸y in 
6.1 Yªu cÇu chung 

NÕu m¸y in sö dông nguån xoay chiÒu, nã ph¶i tho¶ m·n tÊt c¶ c¸c yªu cÇu 
sau trªn 2 tÇn sè chÝnh 50 Hz vµ 60 Hz.  

M¸y in ph¶i in b¶n tin thu ®­îc trªn giÊy thao t¸c thay giÊy ph¶i ®¬n gi¶n. 
GiÊy ph¶i ®ñ ®Ó cã thÓ in ®­îc Ýt nhÊt 200.000 ký tù. 

6.2 In 

M¸y in ph¶i in c¸c ký hiÖu râ rµng vµ g©y ra møc ån thÊp.  

M¸y in ph¶i cã kh¶ n¨ng in Ýt nhÊt 32 ký tù trªn mét dßng. 

7. Can nhiÔu 
7.1 Yªu cÇu chung 

CÇn ®¶m b¶o tÝnh t­¬ng thÝch ®iÖn tõ tr­êng gi÷a thiÕt bÞ liªn quan vµ thiÕt bÞ 
hµnh h¶i vµ th«ng tin v« tuyÕn kh¸c trªn tµu theo c¸c yªu cÇu liªn quan cña Ch­¬ng 
IV vµ Ch­¬ng V cña SOLAS 1974. 

7.2 Ph¸t x¹ t¹p dÉn vµo m¹ng ®iÖn l­íi  
7.2.1 C¸c ®iÒu kiÖn ®o  

C¸p nèi gi÷a thiÕt bÞ cÇn ®o kiÓm vµ m¹ng ®iÖn l­íi gi¶ ®­îc bäc kim vµ 
kh«ng dµi qu¸ 0,6 m. 

ThiÕt bÞ cÇn ®o kiÓm ®­îc nèi víi mét anten gi¶ kh«ng bøc x¹. 

7.2.2 Ph­¬ng ph¸p ®o  

C¸c ph¸t x¹ t¹p dÉn ph¶i ®­îc ®o trong d¶i tÇn sè 9 kHz ®Õn 30 MHz nh­ 
tr×nh bµy trong Ên b¶n 16 cña CISPR [4], phÇn 1 (m¸y thu ®o) vµ phÇn 2, c¸c môc 
8.1 ®Õn 8.3 (m¹ng ®iÖn l­íi gi¶ cã trë kh¸ng 50 Ω).  

7.2.3 Yªu cÇu 

Møc cña tÝn hiÖu ph¸t x¹ t¹p dÉn bÊt kú kh«ng ®­îc v­ît qu¸ gi¸ trÞ trong 
h×nh 1 sau: 
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Narrow-band direct-printing telegraph equipment 
for receiving meteorological  
and navigational information 

Technical Requirements 

(Issued together with the Decision No 1059/2001/Q§-TCB§  
of the Secretary General of DGPT of December 21, 2001) 

1. Scope 

This Standard specifies the minimum requirements for a Narrow-Band Direct-
Printing (NBDP) maritime receiver operating in the NAVTEX system. 

The equipment shall consist of a radio-frequency receiver incorporating a 
signal processor and a printing device. 

The message format shall conform to CCIR Recommendation 625-1 [1], 
collective B-mode. The system shall conform to CCIR Recommendation 540-2 [2]. 

The equipment's function is to receive and print automatically and 
continuously, meteorological and navigational messages and Search And Rescue 
(SAR) messages transmitted by coast stations participating in the NAVTEX 
system. 

This technical standard is used as the basis for type approval of Narrow-band 
direct-printing telegraph equipment for receiving meteorological or navigational 
information operating in the Global Maritime Distress and Safety System 
(GMDSS). 

2. Definitions and abbreviations 

- NAVTEX means the system for the broadcast and automatic reception of 
maritime safety information by means of narrow-band direct-printing telegraphy. 

International NAVTEX service means the co-ordinated broadcast and 
automatic reception on the frequency 518 kHz of maritime safety information by 
means of narrow-band direct-printing telegraphy using the English language.  

National NAVTEX services means the broadcast and automatic reception of 
maritime safety information by means of narrow-band direct-printing telegraphy 
using frequencies other than 518 kHz and languages as decided by the 
Administrations concerned (on the frequency 490 kHz using Vietnamese 
language). 

- r.m.s - root mean square 

- SAR - Search and Rescue 
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3. General requirements 

3.1 Construction 

3.1.1 The mechanical and electrical design and the construction and finish of the 
equipment shall accord with good engineering practice and the equipment shall be 
designed for use on board ships at sea. 

3.1.2 A label indicating the type designation under which the equipment is being 
submitted for the type approval tests shall be affixed to the equipment in a place 
where it is clearly visible in the normal operating position. Details concerning the 
power source with which the equipment is to be used shall be clearly indicated. 

3.1.3 It shall be possible to reduce to zero the intensity of any equipment light 
source other than visual alarms. 

3.1.4 The radio-frequency receiver shall operate on a frequency of 518 kHz.   

3.1.4.1 Where a second or third frequency is provided for the reception of maritime 
safety information, it shall only be possible to select these frequencies manually. 

3.1.5 The equipment shall comprise a device for performing tests to verify whether 
the radio-frequency receiver, signal processor or printing device are working 
correctly. 

3.1.6 To limit the number of messages printed, it shall be possible to select the 
coast stations which it is wanted to print, by detecting the B1 characters identifying 
them. Messages of coast stations not selected shall not be printed. 

3.1.7 The equipment shall display information indicating that the B1 characters 
have been selected or excluded, or this information shall be easily accessible, e.g. 
in printed form using the printing device. 

3.1.8 It shall be possible to inhibit the printing of message categories (defined by 
the B2 characters), transmitted by the coast stations selected, other than 
navigational warnings, gale warnings and SAR messages. It shall be possible to 
exclude at least four different message categories. 

3.1.9 The equipment shall provide a clear indication of the message categories that 
are excluded. 

3.1.10 Means shall be provided to avoid the printing of messages which are not 
correctly received or which have already been correctly received. 

3.1.10.1 A message is considered to have been correctly received if the character 
error rate is less than 4.10-2. The message identification of each such message shall 
be stored in memory until erased. 
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3.1.10.2 When the received character error rate exceeds 33.10-2 for more than 5 
seconds, the printing of the message shall be inhibited, the message shall be 
considered as not correctly received, and the message identification shall not be 
stored in memory. 

3.1.10.3 The equipment shall not print any message (except as defined in the 
following paragraph), the identification of which is already stored in memory. 

3.1.11 A message shall always be printed if B3B4 = 00. 

3.1.12 The equipment shall be capable of storing at least 100 message 
identifications in its memory. 

3.1.12.1 If the number of message identifications received exceeds the memory 
capacity, the oldest message identification shall be erased. 

3.1.12.2 However, after a period of 60 to 72 hours, a message identification shall 
automatically be erased from the memory. 

3.1.13 An alarm indicating the reception of SAR messages shall be provided. This 
alarm shall only be able to be stopped manually. 

3.1.14 The equipment may be provided with facilities to store complete 
messages without being printed directly, with the exception of messages with 
the message identity B3B4 = 00 and/or B2 = A, B, D or L, which shall always be 
printed upon receipt. Where such storage facilities are provided, it shall be 
possible at least to print out, on request, stored messages in the sequential order: 
last stored - first printed. 

3.1.15 An alarm shall be provided to indicate that the paper has nearly run out or 
has run out. 

3.1.15.1 If any message is incompletely printed because the paper has run out, the 
message identification for that message shall not be stored in the memory. Memory 
storage of new message identifications shall be inhibited if there is no paper 
available in the printing device. 

3.1.16 The equipment shall print an asterisk for each invalid character detected. 

3.1.17 The equipment may be provided with additional facilities to print messages 
in a second language using an alphabet different from the Latin alphabet. 

3.2 Safety precautions 

3.2.1 Measures shall be taken to protect the equipment against the effects of 
excessive current or voltage and against an excessive temperature increase in any 
part of the equipment as a result of any defect in the cooling system. 
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3.2.2 Measures shall be taken to protect the equipment from damage as a result of 
transient changes of voltage or an accidental reversal of polarity at the power 
source.  

3.2.3 Means shall be provided for earthing the equipment's metal parts which are 
accessible from the outside, but the equipment shall not cause any terminal of the 
electrical power source to be earthed. 

3.2.4 All parts and all wiring in which the dc or ac voltage (except radio-frequency 
voltage) produce, singly or in combination, a peak voltage in excess of 50 volts, 
shall be protected against accidental access and shall automatically be isolated 
from all electrical power sources when the protective covers are removed. 

3.2.5 Alternatively, the equipment shall be constructed in such a way as to prevent 
access to such voltages unless an appropriate tool is used such as a nut-spanner or 
screwdriver, and conspicuous warning labels shall be affixed both inside the 
equipment and on the protective covers. 

3.2.6 The information in memories, programmed by the user, (see subclauses 3.1.5 
and 3.1.7), shall not be erased by power source interruptions of less than 6 hours. 

4. Test conditions, power supply and ambient temperatures 

4.1 General 

Type approval tests shall be made under normal test conditions and also, 
where stated, under extreme test conditions. 

The equipment shall meet the requirements of this standard for any 
combination of voltages and temperatures within the extremes specified. 

4.1.1 Artificial antennas 

a) A non-reactive resistance of 50 Ω; 

b) A resistance of 10 Ω in series with a capacitance of 150 pF. 

4.1.2 Normal test signal 

The normal test signal shall be an F1B radio-frequency signal modulated with 

a frequency shift of ± 85 Hz centred on 518 kHz. 

It shall contain signals providing the following traffic information: 

1 2 3 4 5 6 7 8 9 0 A B C D E F G H I J K L M N O P Q R S T U - Carriage 
return - Line feed. 

For tests with the normal test signal, the above information shall be 
transmitted at least 35 times continuously. 
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Where other receive frequencies are provided in addition to the international 
NAVTEX frequency of 518 kHz, the test signal described above shall be 
duplicated but centred on each of the additional frequencies in turn. 

4.1.3 Test signals applied to the receiver input 

Sources of test signals to be applied to the equipment input shall be connected 
via a network such that the impedance presented to the equipment is equal to the 
impedance of the artificial antenna (see subclause 4.1.1), whether one or more test 
signals are applied to the equipment simultaneously. If there are two or more test 
signals, measures shall be taken to prevent any undesirable effects resulting from 
interactions between the signals in the generators or other sources. 

4.2 Test power source 

During type approval tests, the equipment's power supply shall be provided by 
a test power source capable of producing normal and extreme voltages as specified 
in subclauses 4.3.2 and 4.4. The internal impedance of the test power source shall 
be low enough to have only a negligible effect on the test results. For the purpose 
of the tests, the power source voltage shall be measured at the input terminals of 
the equipment. 

During the tests, the power source voltage shall be maintained within a 

tolerance of ± 3 % relative to its level at the beginning of each test. 

4.3 Normal test conditions 
4.3.1 Normal temperature and humidity 

- Temperature: + 150C to + 350C; 

- Relative humidity: 20 % to 75 %. 

4.3.2 Normal test power supply 

4.3.2.1 Mains voltage and frequency 

The normal test voltage for equipment to be connected to the mains shall be 
the nominal mains voltage. For the purpose of this standard, the nominal voltage 
shall be the declared voltage or any of the declared voltages for which the 
equipment is indicated as having been designed for. 

The frequency of the test power source, corresponding to the mains, shall be 

50 Hz ± 1 Hz. 

4.3.2.2 Power source from a battery 

Where the equipment is designed to operate from a battery, the normal test 
voltage shall be the nominal voltage of the battery (12 volts, 24 volts, etc). 
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4.3.2.3 Other power sources 

For operation from other power sources, the normal test voltage shall be fixed 
by agreement between the equipment manufacturer and the authority conducting 
the tests. 

4.4 Extreme test conditions 
4.4.1 Extreme temperatures 

For tests at extreme temperatures, measurements shall be made in accordance 
with the procedures specified in subclause 4.5 at the lower and upper temperatures 
of 00C and 400C. 

4.4.2 Extreme test power supply values 

4.4.2.1 Extreme mains voltage and frequency 

The extreme test voltages for equipment to be connected to the mains shall be 
the nominal mains voltage ± 10 %. 

The frequency of the test power source corresponding to the mains shall be  
50 Hz ± 1 Hz. 

4.4.2.2 Power source from a battery 

Where the equipment is designed to operate from a battery, the extreme test 
voltages shall be 1.3 and 0.9 multiplied by the nominal voltage of the battery  
(12 volts, 24 volts, etc). 

4.4.2.3 Other power sources 

For equipment using other test power sources, the extreme voltages shall be 
fixed by agreement between the manufacturer and the authority conducting the tests. 

4.5 Procedures for tests at extreme temperatures 

Before measurements are made, the equipment shall have reached thermal 
equilibrium in the test chamber. The equipment shall be switched off during the 
temperature stabilising period. The sequence of measurements shall be chosen and 
the humidity in the test chamber shall be controlled so that excessive condensation 
does not occur. 

4.6 Environmental tests 

Before starting the environmental tests, the equipment shall be tested under 
the other clauses in this standard. Where electrical tests have to be made, they shall 
be carried out at the normal test voltage. 

The expression "performance check" used in this Standard means a sensitivity 
test of the receiver as described in subclause 5.1, with the test signal at a level 6 dB 
higher than the normal test signal mentioned. 
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The following tests shall be conducted under the environmental conditions as 
detailed in the standard for "Environmental testing of maritime radio equipment": 

- Vibration, clause 4; 

- Dry-heat cycle, subclause 5.2; 

- Damp-heat cycle, clause 6; 

- Low-temperature cycle, subclause 7.2. 

5. Receiver and signal processor 
5.1 Call sensitivity 
5.1.1 Definition 

The call sensitivity of the receiver is a defined level of the radio-frequency 
signal at which the receiver gives a character error ratio better than a defined value. 

5.1.2 Method of measurement 

The receiver shall be connected to the artificial antenna specified in a) in 
subclause 4.1.1, and a normal test signal (see subclause 4.1.2) at a level of 2 µV 
shall be applied. 

The receiver shall then be connected to the artificial antenna specified in b) in 
subclause 4.1.1, and a normal test signal at a level of 5 µV shall be applied. 

Measurements shall be made under normal test conditions and under extreme 
test conditions (subclauses 4.4.1 and 4.4.2). 

Where additional receive frequencies are provided, the procedure shall be 
repeated at each of the additional frequencies in turn. 

5.1.3 Limit 

The character error ratio shall be less than 4.10-2. 

5.2 Interference rejection and blocking immunity 
5.2.1 Definition 

Interference rejection and blocking immunity is the receiver's ability to 
discriminate between the wanted signal and unwanted signals on frequencies 
outside the receiver's passband. 

5.2.2 Method of measurement 

Two signals shall be applied to the receiver as specified in subclause 4.1.3. 

The receiver shall be connected to the artificial antenna specified in b) in 
subclause 4.1.1. 

The wanted signal shall be the normal test signal at a level of 20 dBµV. 

The unwanted signal shall be unmodulated. 
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For the frequency ranges 517 kHz to 517.5 kHz and 518.5 kHz to 519 kHz, 
the level shall be 40 dBµV. 

For the frequency ranges 515 kHz to 517 kHz and 519 kHz to 521 kHz, the 
level shall be 60 dBµV. 

For the frequency ranges 100 kHz to 515 kHz, 521 kHz to 30 MHz, 156 MHz 
to 174 MHz and 450 MHz to 470 MHz, the level shall be 90 dBµV. 

An audio-frequency output shall be used to search for responses to 
interference. 

Measurements shall be made under normal test conditions and under extreme 
test conditions (subclauses 4.4.1 and 4.4.2). 

Where additional receive frequencies are provided, the procedure shall be 
repeated at each of the additional frequencies in turn. 

5.2.3 Limit 

The unwanted signal shall not induce a character error ratio of more than 4.10-2. 

5.3 Co-channel rejection 
5.3.1 Definition 

The co-channel rejection is the receiver's ability to receive a wanted signal in 
the presence of an unwanted signal, with both signals being at the nominal 
frequency of the wanted channel. 

5.3.2 Method of measurement 

Two signals shall be applied to the receiver as specified in subclause 4.1.3. 

The receiver shall be connected to the artificial antenna specified in b) in 
subclause 4.1.1. 

The wanted signal shall be the normal test signal at a level of 20 dBµV. 

The unwanted signal shall be unmodulated at a level of 14 dBµV at the 
nominal receiver frequency. 

Where additional receive frequencies are provided, the procedure shall be 
repeated at each of the additional frequencies in turn. 

5.3.3 Limit 

The unwanted signal shall not induce a character error ratio of more than 4.10-2. 

5.4 Intermodulation 
5.4.1 Definition 

Intermodulation is a process whereby signals are produced from two or more 
signals simultaneously present in a non-linear circuit. 
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5.4.2 Method of measurement 

Three signals shall be applied to the receiver as specified in subclause 4.1.3. 

The receiver shall be connected to the artificial antenna specified in b) in 
subclause 4.1.1. 

The wanted signal shall be the normal test signal at a level of 20 dBµV. 

The two unwanted signals shall be unmodulated at equal levels of 70 dBµV, 
with neither signal at a frequency in the frequency band 516 kHz to 520 kHz. 

Where additional receive frequencies are provided, the procedure shall be 
repeated at each of the additional frequencies in turn. 

5.4.3 Limit 

Intermodulation shall not induce a character error ratio of more than 4.10-2. 

5.5 Spurious emissions 

5.5.1 Definition 

Spurious emissions are any radio-frequency emissions generated in the 
receiver and radiated by conduction from the antenna or from other conductors 
connected to the receiver or radiated by the receiver. 

5.5.2 Method of measurement 

The receiver shall be connected to the artificial antenna specified in a) in 
subclause 4.1.1 and the spurious emissions shall be measured using a selective 
measuring instrument. The root mean squared (r.m.s) value of any component of 
the spurious emissions shall be measured. 

The measurements shall cover the frequency range from 9 kHz to 2 000 MHz. 

Where additional receive frequencies are provided, the procedure shall be 
repeated at each of the additional frequencies in turn. 

5.5.3 Limit 

The power of any discrete component shall not exceed 1 nW (1.10-9W). 

5.6 Protection of input circuits 

The receiver shall not be damaged when an unmodulated signal at a level of 
30 volts (r.m.s) is applied to the receiver input as specified in subclause 4.1.3 for a 
period of 15 minutes on any frequency in the range from 100 kHz to 28 MHz. The 
receiver shall operate normally without further intervention after the test. 

Where additional receive frequencies are provided, the procedure shall be 
repeated at each of the additional frequencies in turn. 
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In order to provide protection against damage due to electrostatic voltage 
which may occur at the receiver input, the resistance to direct current between the 
antenna terminal and the casing shall not exceed 100 kΩ. 

6. Printing device 
6.1 General 

If the printing device operates from ac power supply, it shall meet all the 
following requirements on the two main frequencies 50 Hz and 60 Hz. 

The printing device shall print the message received on paper. Changing the 
paper shall be a simple operation. The paper capacity shall be sufficient to enable at 
least 200.000 characters to be printed. 

6.2 Printing 

The printing device shall print easily legible signs and produce a low level 
of noise. 

The printing device shall be capable of printing at least 32 characters per line. 

7. Interference 
7.1 General 

All reasonable and practicable steps should be taken to ensure electromagnetic 
compatibility between the equipment concerned and other radio communication 
and navigational equipment carried on board in compliance with the relevant 
requirements of Chapter IV and Chapter V of the 1974 SOLAS. 

7.2 Conducted spurious emission into the mains 
7.2.1 Conditions of measurement 

The interconnection cable between the equipment under test and the artificial 
mains network shall be screened and not exceed 0.6 m in length. 

The antenna connection of the equipment under test if any shall be terminated 
with a non-radiating artificial antenna. 

7.2.2 Method of measurement 

Conducted spurious emissions shall be measured in the frequency range of  
9 kHz to 30 MHz as described in CISPR publication 16 [4], section 1 (measuring 
receiver) and section 2, subclauses 8.1 to 8.3 (artificial mains network with an 
impedance of 50 Ω). 

7.2.3 Specified limits 

The level of any conducted spurious signal shall not exceed the values given 
in figure 1 following. 
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