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Lêi nãi ®Çu 

Tiªu chuÈn TCN 68 - 205: 2001 “Bé ph¸t ®¸p ra ®a t×m kiÕm  
vµ cøu n¹n - Yªu cÇu kü thuËt” ®îc x©y dùng trªn c¬ së chÊp thuËn ¸p 
dông c¸c yªu cÇu kü thuËt cña khuyÕn nghÞ ITU-R M.828 cña Liªn minh  
ViÔn th«ng quèc tÕ (ITU). 

Tiªu chuÈn TCN 68 - 205: 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 - 205: 2001 do Vô Khoa häc C«ng nghÖ vµ Hîp t¸c 
Quèc tÕ ®Ò nghÞ vµ ®îc Tæng côc Bu ®iÖn ban hµnh kÌm theo QuyÕt ®Þnh  
sè 1059/2001/Q§-TCB§ ngµy 21 th¸ng 12 n¨m 2001. 

Tiªu chuÈn TCN 68-205: 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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Bé ph¸t ®¸p ra ®a t×m kiÕm vµ cøu n¹n 

Yªu cÇu kü thuËt 
(Ban hµnh 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 chØ tiªu kü thuËt thiÕt yÕu cña bé ph¸t ®¸p ra ®a 

t×m kiÕm vµ cøu n¹n ho¹t ®éng trong b¨ng tÇn 9200 - 9500 MHz. 

Tiªu chuÈn nµy lµm c¬ së cho viÖc chøng nhËn hîp chuÈn Bé ph¸t ®¸p ra ®a 

t×m kiÕm vµ cøu n¹n thuéc hÖ thèng th«ng tin an toµn vµ cøu n¹n hµng h¶i toµn cÇu 

(GMDSS). 

2. Ch÷ viÕt t¾t  

SART: Bé ph¸t ®¸p ra ®a t×m kiÕm vµ cøu n¹n 

nm: H¶i lý 

3. §Æc tÝnh kü thuËt cña bé ph¸t ®¸p ra ®a t×m kiÕm vµ cøu n¹n  

3.1 TÇn sè: 9200 - 9500 MHz. 

3.2 Ph©n cùc: ngang. 

3.3 Tèc ®é quÐt: 200 MHz trong 5 µs, danh ®Þnh. 

3.4 TÝn hiÖu tr¶ lêi gåm 12 chu kú quÐt. 

3.5 D¹ng quÐt: r¨ng ca, thêi gian quÐt thuËn: 7,5 µs ±  1µs. 

 thêi gian quÐt ngîc: 0,4 µs ±  0,1µs. 

 tÝn hiÖu tr¶ lêi b¾t ®Çu ë thêi gian quÐt ngîc. 

3.6 Xung ph¸t x¹: 100 µs danh ®Þnh. 

3.7 e.i.r.p: kh«ng thÊp h¬n 400 mW (t¬ng ®¬ng +26 dBm). 

3.8 §é nh¹y hiÖu dông cña m¸y thu: nhá h¬n -50 dBm (t¬ng ®¬ng 0,1 mW/m2)  

(xem ghi chó 1). 

3.9 Thêi gian ho¹t ®éng: 96 giê trong tr¹ng th¸i chê, sau ®ã bé ph¸t ®¸p ph¸t trong 8 giê 
khi liªn tôc nhËn ®îc xung th¨m dß víi tÇn sè xung lÆp l¹i lµ 1 kHz. 

3.10 Kho¶ng nhiÖt ®é: m«i trêng : -200 C ®Õn +550 C, 
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 lu kho : -300 C ®Õn +650 C. 

3.11 Thêi gian håi phôc sau khi kÝch ho¹t: 10 µ s hoÆc thÊp h¬n. 

3.12 §é cao hiÖu dông cña anten: ≥  1 m (xem ghi chó 2). 

3.13 TrÔ gi÷a thêi ®iÓm thu tÝn hiÖu ra ®a vµ thêi ®iÓm b¾t ®Çu ph¸t: 0,5 µ s hoÆc 

thÊp h¬n. 

3.14 §é réng bóp sãng ®øng cña anten: Ýt nhÊt lµ ± 12,50 so víi mÆt ph¼ng n»m 
ngang cña bé ph¸t ®¸p ra ®a. 

3.15 §é réng bóp sãng ngang cña anten: ®¼ng híng trong kho¶ng ± 2 dB. 

Ghi chó 1: 

- §é nh¹y hiÖu dông cña m¸y thu tÝnh c¶ t¨ng Ých cña anten. 

- §é nh¹y hiÖu dông cña m¸y thu thÊp h¬n -50 dBm ®èi víi c¸c xung th¨m dß cña 
ra ®a (xung trung b×nh vµ dµi) > 400 ns. 

- §é nh¹y hiÖu dông cña m¸y thu thÊp h¬n -37 dBm ®èi víi c¸c xung th¨m dß cña 

ra ®a (xung ng¾n) ≤ 100 ns. 

- M¸y thu cã kh¶ n¨ng ho¹t ®éng tèt trong trêng bøc x¹ 28 dB(W/m2) tõ ra ®a 
theo nghÞ quyÕt A.477 (XII) cña IMO ë bÊt kú kho¶ng c¸ch > 20m. 

Ghi chó 2: 

- §é cao hiÖu dông cña anten ¸p dông cho c¸c thiÕt bÞ yªu cÇu bëi c¸c khuyÕn nghÞ 
II/6.2.2 vµ IV/7.1.3 trong c¸c ®iÓm söa ®æi n¨m 1988 cña c«ng íc SOLAS 1974. 
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Phô lôc A 
(Tham kh¶o) 

Cù ly ph¸t hiÖn xa nhÊt cña SART 

Cù ly ph¸t hiÖn xa nhÊt cña SART víi e.i.r.p ®· cho hoÆc ®îc ®o vµ víi ®é 
nh¹y hiÖu dông khi ®îc l¾p ®Æt víi ra ®a theo nghÞ quyÕt A.477 (XII) cña IMO cã 
thÓ ®îc x¸c ®Þnh theo h×nh A.1. 

C¸c tham sè cña ra ®a: 

- C«ng suÊt ph¸t: 25 kW, 

- T¨ng Ých anten: 30 dBi, 

- §é cao anten: 15 m, 

- §é nh¹y m¸y thu: -94 dBm. 

H×nh A.1 lµ c¸c ®êng truyÒn sãng cña c¸c SART cã ®é cao 0,5 m; 1 m vµ  
1,5 m khi biÓn lÆng (®é cao sãng 0,3 m). Khi biÓn ®éng, hÖ sè ph¶n x¹ gi¶m vµ c¸c 
®êng truyÒn sãng di chuyÓn vÒ phÝa ®êng kh«ng gian tù do tuú theo sù khóc x¹ 

cña khÝ quyÓn. Víi SART cã ®é cao 1 m, cù ly ph¸t hiÖn xa nhÊt: ≥ 5 nm. 

Ph¬ng ph¸p sö dông h×nh A.1 nh sau: 

- TÝnh c«ng suÊt cña tÝn hiÖu thu ®îc t¹i ra ®a Pr ë kho¶ng c¸ch 1 nm sö dông 
c«ng thøc sau: 

Pr = SART e.i.r.p. × T¨ng Ých anten ra ®a × (λ /4 π R)2 

 do ®ã Pr(dBm) = SART e.i.r.p. (dBm) - 87 dB; 

- Tõ ®ã x¸c ®Þnh ®îc ®iÓm A trªn thang ®o c«ng suÊt thu cña ra ®a vµ lËp 
thang ®o (10 dB trªn mét thang ®o); 

- Tõ ®é nh¹y hiÖu dông cña m¸y thu SART trªn thang ®o c«ng suÊt thu cña bé 
ph¸t ®¸p x¸c ®Þnh ®îc cù ly ph¸t hiÖn xa nhÊt tõ ra ®a tíi SART; 

- Tõ møc -94 dBm trªn thang ®o c«ng suÊt tÝn hiÖu thu ®îc cña ra ®a x¸c 
®Þnh ®îc cù ly ph¸t hiÖn xa nhÊt tõ SART tíi ra ®a; 

Cù ly ph¸t hiÖn xa nhÊt nhá h¬n lµ cù ly ph¸t hiÖn xa nhÊt cña SART. Theo 

nghÞ quyÕt A.697 cña IMO, cù ly ph¸t hiÖn xa nhÊt cña SART ≥ 5 nm.  
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H×nh A.1: X¸c ®Þnh cù ly ph¸t hiÖn xa nhÊt cña SART 
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Phô lôc B 

(Tham kh¶o) 

¶nh hëng cña ®é cao anten vµ c¸c vËt ch¾n  
trªn tµu tíi cù ly ph¸t hiÖn cña SART 

B.1 ¶nh hëng cña ®é cao anten SART ®èi víi cù ly ph¸t hiÖn 

§é cao khi l¾p ®Æt anten thÊp nhÊt lµ 1 m so víi mÆt biÓn ®Ó cã cù ly ph¸t hiÖn 5 
h¶i lý theo nghÞ quyÕt A.697 cña IMO. C¸c phÐp ®o thùc tÕ ph¶i x¸c nhËn chØ tiªu nµy. 

B.1.1 Thùc hiÖn c¸c phÐp ®o víi c¸c vÞ trÝ cña SART víi c¸c chØ tiªu nh sau: 

- SART n»m trªn sµn tµu: cù ly ph¸t hiÖn 1,8 nm, 

- SART ®øng trªn sµn tµu: cù ly ph¸t hiÖn 2,5 nm, 

- SART næi trªn mÆt níc: cù ly ph¸t hiÖn 2,0 nm. 

B.2 ¶nh hëng cña c¸c vËt ch¾n ®èi víi tÝn hiÖu SART 

C¸c phÐp ®o ®îc thùc hiÖn víi SART ®îc l¾p trªn tµu víi ®é cao anten 1 m 
®Ó x¸c ®Þnh ¶nh hëng cña c¸c vËt ch¾n trªn tµu ®èi víi tÝn hiÖu SART. 
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Tµi liÖu tham kh¶o 

[1] Recommendation ITU-R M.628-1: “Technical characteristics for Search 
              and Rescue Radar Transponders”. 
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              and Rescue Radar Transponders”. 
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foreword 

The technical standard TCN 68 - 205: 2001 " Search and rescue radar 
transponder - Technical requirements" is based on the Recommendation 
ITU-R M.628 of the International Telecommunication Union. 

The technical standard TCN 68 - 205: 2001 is drafted by Research 
Institute of Posts and Telecommunications (RIPT). 

The technical standard TCN 68 - 205: 2001 is issued following the Decision 
No 1059/2001/QD-TCBD of the Secretary General of the Department General of 
Posts and Telecommunications dated 21 December 2001. 

An unofficial translation of the technical standard TCN 68 - 205: 2001 
into English is edited. In cases of interpretation disputes, Vietnamese version 
is applied. 

 
Science-Technology 

& International Cooperation Department 
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Search And Rescue Radar Transponder 

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 Search And Rescue 
Radar Transponder. 

This technical standard is used as the basic for type approval of Search And 
Rescue Radar Transponder operating in the Global Maritime Distress and Safety 
System (GMDSS). 

2. Abbreviations 

- SART: Search And Rescue Radar Transponder 

- nm: nautical mile 

3. Technical characteristics of search and rescue radar transponders (SART) 

3.1 Frequency: 9,200 - 9,500 MHz. 
3.2 Polarization: horizontal. 

3.3 Sweep rate: 5 µs per 200 MHz, nominal. 
3.4 The response signal should consist of 12 sweeps. 

3.5 Form of sweep: sawtooth, forward sweep time: 7.5 µs ± 1 µs, 

 return sweep time: 0.4 µs ± 0.1 µs. 
 the response should commence with a return sweep 

time. 

3.6 Pulse emission: 100 µs nominal. 

3.7 e.i.r.p.: not less than 400 mW (equivalent to +26 dBm). 

3.8 Effective receiver sensitivity: better than -50 dBm (equivalent to 0.1 mW/m2) (see 
note 1). 

3.9 Duration of operation: 96 h in stand-by condition followed by 8 h of 
transponder transmissions while being continuously interrogated with a pulse 
repetition frequency of 1 kHz. 

3.10 Temperature range: ambient: -20o C to +55o C, 

 stowage: -30o C to +65o C. 

3.11 Recovery time following excitation: 10 µs or less. 
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3.12 Effective antenna height: ≥ 1 m (see note 2). 

3.13 Delay between receipt of radar signal and start of transmission: 0.5 µs or less. 

3.14 Antenna vertical beamwidth: at least ± 12.5o relative to the radar transponders’ 
horizontal plane. 

3.15 Antenna azimuthal beamwidth: omnidirectional within ± 2 dB. 

Note 1: 
- Effective receiver sensitivity includes antenna gain. 

- Effective receiver sensitivity of better than -50 dBm applies to interrogating 

radar pulses (medium and long) of > 400 ns. 

- Effective receiver sensitivity of better than -37 dBm applies to interrogating 

radar pulses (short) of ≤ 100 ns. 

- The receiver should be capable of correct operation when subjected to the 
radiated field (28 dB (W/m2)) emitted from a shipborne radar complying 

with IMO Resolution A.477(XII) at any distance > 20 m. 

Note 2  
-  This effective antenna height is applicable for equipment required by  

Regulations III/6.2.2 and IV/7.1.3 of the 1988 Amendments to the 1974 
SOLAS Convention. 
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ANNEX A  
(Informative) 

The maximum detection range of a SART 

The maximum detection range of a SART of given or measured e.i.r.p. and 

effective receiver sensitivity when deployed with a radar conforming with IMO 

Resolution A.477(XII) may be assessed using Fig A.1. 

The essential parameters of the radar are: 

- Transmitter power: 25 kW, 

- Antenna gain: 30 dBi, 

- Antenna height: 15 m, 

- Receiver sensitivity: -94 dBm. 

Figure A.1 shows the propagation curves for SARTs of height 0.5 m, 1 m and 

1.5 m in a fairly calm sea (wave height 0.3 m). For rougher seas, the sea reflection 

coefficient is reduced and the propagation curves move back towards the free space 

line depending on atmospheric refraction. For an SART of 1 m height, the 

maximum detection range is at least 5 nm. 

The method of using Fig A.1 is as follows: 

- Calculate the radar received power Pr at range 1 nm using the formula: 

Pr = SART e.i.r.p. × radar antenna gain × (λ /4 π R)2
 

that is Pr (dBm) = SART e.i.r.p. (dBm) - 87 dB; 

- Set the calculated Pr against point A on the radar received power scale and 

complete the scale (10 dB per division); 

- Set the SART effective receiver sensitivity (ERS) on the transponder 

received power scale and read the intercept with the appropriate propagation curve 

at that level to obtain the radar to SART maximum detection range; 

- Take the -94 dBm level on the radar received power scale and read the 

intercept with the appropriate propagation curve at that level to obtain the SART to 

radar maximum detection range. 

The smaller of the two maximum detection ranges so obtained is the required 

assessment of SART maximum detection range, which should be at least 5 nm. 
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Fig A.1 Assessment of SART maximum detection range 
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ANNEX B  
(Informative) 

Effects of antenna height and obstruction of the 
signal path by a survival craft and its occupants on 

the detection range of SARTs 

B.1. Effects of SART antenna height on detection range 

This Recommendation requires that the height of the installed SART antenna 
should be at least 1 m above the sea surface in order to obtain the five nautical 
miles detection range required by IMO Resolution A.697(17). Practical tests have 
confirmed this performance.  

B.1.1. The follwing results were obtained with a SART in a survival craft. 

- SART lying flat on the floor: range 1.8 nm; 

- SART standing upright on the floor: range 2.5 nm; 

- SART floating in the water: range 2.0 nm. 

B.2. Effects of survival craft on SART signal 

Tests have been made with a SART mounted on a survival craft to give a 1 m 
antenna height, in order to determine whether the body of the survival craft and its 
occupants may cause an obstruction. 
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