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LOI NOI PAU

Tiéu chudn TCN 68 - 205: 2001 “Bé phat dap ra da tim kiém
va cltu nan - Yéu cau ky thuat” dugc xay dung trén cd sé chap thuan ap
dung cac yéu cau k¥ thuat cta khuyén nghi ITU-R M.828 ctia Lién minh
Vién thong quéc t& (ITU).

Tiéu chuéan TCN 68 - 205: 2001 do Vién Khoa hoc ky thuat Buu dién bién
soan. Nhém bién soan do Ky su Nguyén Minh Thoan chu tri véi su tham gia
tich cuc cua cac k§j su Duong Quang Thach, Phan Ngoc Quang, Nguyén Anh
Tuén, Nguyén Ngoc Tién, Nguyén Xuan Tru, Vit Hoang Hiéu, Pham Bao Son,
cic can bd nghién ctiu cua Phong nghién ciiu kj thuat vd tuyén, Vién Khoa
hoc k§ thuat Buu dién va mot s6 can bo ky thuat khac trong Nganh.

Tiéu chuan TCN 68 - 205: 2001 do Vu Khoa hoc Cong nghé va Hop tac
Quéc t& dé nghi va dude Téng cuc Buu dién ban hanh kém theo Quyét dinh
s6 1059/2001/QD-TCBD ngay 21 thang 12 nam 2001.

Tiéu chuan TCN 68-205: 2001 dugc ban hanh kém theo ban dich tiéng
Anh tuong duong khéng chinh thiic. Trong truong hop cé tranh chap vé cach
hiéu do bién dich, ban tiéng Viét duge ap dung.

VU KHOA HOC CONG NGHE VA HQP TAC QUOC TE
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BO PHAT PAP RA PA TIM KIEM VA CUU NAN

YEU CAU KY THUAT
(Ban hanh theo Quyét dinh s6 1059/2001/QD-TCBD ngay 21 thdng 12 nam 2001
cua Tong cuc truong Tong cuc Buu dién)
1. Pham vi

Tiéu chuin nay quy dinh cdc chi tiéu k§ thuat thiét yéu cua bo phat ddp ra da
tim ki€m va cttu nan hoat dong trong bang tan 9200 - 9500 MHz.

Tiéu chudn nay lam co s& cho viéc ching nhan hop chuidn Bo phat déap ra da
tim ki€ém va ctru nan thuoc hé thong thong tin an toan va cttu nan hang hai toan cau
(GMDSS).

2. Chir viét tat

SART: Bo phat dap ra da tim kiém va cttu nan

nm: Hai ly
3. Pac tinh ky thuat cua bo phat dap ra da tim ki€ém va ctru nan
3.1 Tan s6: 9200 - 9500 MHz.

3.2 Phan cuc: ngang.
3.3 Toc do quét: 200 MHz trong 5 ps, danh dinh.
3.4 Tin hiéu tra 16i gobm 12 chu ky quét.
3.5 Dang quét: rang cua, thoi gian quét thuan: 7,5 us + lus.
thoi gian quét nguoc: 0,4 pus = 0,1ps.
tin hiéu tra 10i bat dau & thoi gian quét nguoc.
3.6 Xung phat xa: 100 ps danh dinh.
3.7 e.i.r.p: khong thap hon 400 mW (tuong duong +26 dBm).

3.8 Do nhay hiéu dung ctia may thu: nh6 hon -50 dBm (twong dwong 0,1 mW/m?)
(xem ghi chu 1).

3.9 Thoi gian hoat dong: 96 gid trong trang thai cho, sau d6 bo phat dap phat trong 8 gio
khi lién tuc nhan duoc xung tham do véi tan s6 xung lap lai la 1 kHz.

3.10 Khoang nhiét do: moi trudong : -20° C dén +55°C,
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luu kho : -30°C dén +65° C.
3.11 Thoi gian hoi phuc sau khi kich hoat: 10 p s hoac thap hon.
3.12 Do cao hiéu dung cua anten: > 1 m (xem ghi chd 2).
3.13 Tré gifta thoi di€ém thu tin hiéu ra da va thoi di€ém bat dau phét: 0,5 ps hoic
thap hon.
3.14 Do rong biip séng ding clia anten: it nhat 13 +12,5° so v6i mat phang nam
ngang cta bo phat dap ra da.
3.15 Do rong biip séng ngang clia anten: dang huéng trong khoang +2 dB.
Ghi chu 1:
- Do nhay hiéu dung cua mdy thu tinh cd tang ich cua anten.

- Do nhay hiéu dung cua mdy thu thdp hon -50 dBm doi vdi cdc xung tham do cua
ra da (xung trung binh va dai) > 400 ns.

- Do nhay hiéu dung cua mdy thu thdp hon -37 dBm doi vdi cdc xung tham do cua
ra da (xung ngdn) < 100 ns.

- Mady thu cé khd ndng hoat dong tot trong truong biic xa 28 dB(W/m?) tir ra da
theo nghi quyét A.477 (XII) cua IMO & bdt ky khodng cdch > 20m.

Ghi chu 2:
- D¢ cao hiéu dung cuia anten dp dung cho cdc thiét bi yéu cdu bdi cdc khuyén nghi
11/6.2.2 va IV/7.1.3 trong cdc diém sita doi nam 1988 ciia cong wéc SOLAS 1974.
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PHU LUC A
(Tham khao)

CULY PHAT HIEN XA NHAT CUA SART

Cu ly phat hién xa nhat ciia SART véi e.i.r.p da cho hoac dugc do va vé6i do
nhay hiéu dung khi dugc lap dat véi ra da theo nghi quyét A.477 (XII) ctia IMO c6
thé duoc xdc dinh theo hinh A.1.

Cac tham s0 cua ra da:

Cong suat phat: 25 kW,
Tang ich anten: 30 dBi,

b0 cao anten: 15 m,
D06 nhay may thu: -94 dBm.

Hinh A.1 1a cdc dudng truyén séng ctua cic SART ¢6 do cao 0,5 m; 1 m va
1,5 m khi bién lang (do cao séng 0,3 m). Khi bién dong, hé s6 phan xa giam va céc
duodng truyén séng di chuyén vé phia dudng khong gian tu do tuy theo su khic xa
cta khi quyén. V6i SART c¢6 do cao 1 m, cu ly phét hién xa nhat: > 5 nm.
Phuong phép st dung hinh A.1 nhu sau:
- Tinh cong sudt cta tin hiéu thu duoc tai ra da P, & khoang cach 1 nm st dung
cong thuc sau:
P. = SART e.i.r.p. X Tang ich anten ra da X (A /4 tR)?
do d6 P(dBm) = SART e.i.r.p. (dBm) - 87 dB;
- Tr d6 xdc dinh duoc diém A trén thang do cong suat thu ctia ra da va lap
thang do (10 dB trén mot thang do);
- Tr d6 nhay hiéu dung ctia may thu SART trén thang do cong suat thu ctia bo
phat dap xac dinh dugc cu ly phat hién xa nhat tit ra da t6i SART;
- T mic -94 dBm trén thang do cong sut tin hiéu thu dugc cua ra da xac
dinh dugc cu ly phat hién xa nhat tt SART t6i ra da;
Cu ly phat hién xa nhat nho hon 1a cu ly phat hién xa nhat cia SART. Theo
nghi quyét A.697 ctia IMO, cu ly phat hién xa nhat cia SART > 5 nm.
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Hinh A.1: Xdc dinh cu ly phdt hién xa nhdt ciia SART
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PHU LUC B
(Tham khao)

ANH HUONG CUA PO CAO ANTEN VA CAC VAT CHAN
TREN TAU TOI CULY PHAT HIEN CUA SART

B.1 Anh huéng ciia do cao anten SART déi véi cu ly phat hién

Do cao khi lap dat anten thap nhat 12 1 m so v6i mit bién dé c6 cu ly phat hién 5
hai ly theo nghi quyét A.697 cia IMO. Cac phép do thuc t€ phai xac nhan chi tiéu nay.
B.1.1 Thuc hién cdc phép do voi cdc vi tri ciia SART vdi cdc chi tiéu nhu sau:

- SART nam trén san tau: cu ly phat hién 1,8 nm,

- SART dutng trén san tau: cu ly phat hién 2,5 nm,

- SART néi trén mat nuée: cu ly phat hién 2,0 nm.

B.2 Anh huéng cuia cac vat chin déi véi tin hiéu SART

Céc phép do dugc thuc hién v6i SART dugc lap trén tau véi do cao anten 1 m
dé x4c dinh anh hudng ctia cdc vat chin trén tau doi véi tin hieu SART.
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TAI LIEU THAM KHAO

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

[2] Recommendation ITU-R M.628-3: “Technical characteristics for Search
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
1s applied.

SCIENCE-TECHNOLOGY
& INTERNATIONAL COOPERATION DEPARTMENT
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SEARCH AND RESCUE RADAR TRANSPONDER

TECHNICAL REQUIREMENTS

(Issued together with the Decision No 1059/2001/0P-TCBP
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 ps 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 pus = 1 us,
return sweep time: 0.4 us + 0.1 ps.

the response should commence with a return sweep
time.

3.6 Pulse emission: 100 ps 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: -20° C to +55° C,
stowage: -30° C to +65° C.

3.11 Recovery time following excitation: 10 ps or less.

16
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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 us or less.

3.14 Antenna vertical beamwidth: at least + 12.5° relative to the radar transponders’
horizontal plane.
3.15 Antenna azimuthal beamwidth: omnidirectional within + 2 dB.
Note I:
- 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/m?)) emitted from a shipborne radar complying
with IMO Resolution A.477(XIl) at any distance > 20 m.

Note 2

- This effective antenna height is applicable for equipment required by
Regulations 111/6.2.2 and 1V/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 P, at range 1 nm using the formula:
P. = SART e.i.r.p. X radar antenna gain X (A /4 nR)>
that is P,(dBm) = SART e.i.r.p. (dBm) - 87 dB;

- Set the calculated P, 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.

18
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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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