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LOI NOI PAU

Tiéu chudn TCN 68 - 199: 2001 "Phao vé6 tuyén chi vi tri khin cip
Hang hai (EPIRB) hoat dong & tan s6 121,5 MHz hoac 121,5 MHz va
243 MHz - Yéu cau ky thuat" dugdc xay dung trén cd sé chap thuan ap dung
cac yéu cau ky thuat caa tiéu chuan ETS 300 152 cta Vién Tiéu chuin Vién
théng chau Au (ETSI).

Tiéu chuidn TCN 68 - 199: 2001 do Vién Khoa hoc k§ thuat Buu dién bién
soan. Nhém bién soan do k¥ 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
Tudn, Nguyén Ngoc Tién, Nguyén Xuan Tru, Vit Hoang Hiéu, Pham Bao Son,
cac can bd nghién ctiu cua Phong nghién ciiu ky thuat vo tuyén, Vién Khoa
hoc k§ thuat Buu dién va mot s6 can bo ky thuat khac trong Nganh.

Tiéu chuan TCN 68 - 199: 2001 do Vu Khoa hoc c6ng nghé - Hgp tac Quéc
t& dé nghi va duge Tong cuc Buu dién ban hanh kém theo Quyét dinh sé
1059/2001/QD - TCBD ngay 21 thang 12 nam 2001.

Tiéu chuan TCN 68 - 199: 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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PHAO VO TUYEN CHI VI TRI KHAN CAP HANG HAI (EPIRB)
HOAT PONG O TAN SO 121,5 MHz HOAC 121,5 MHz VA 243 MHz
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 nhitng yéu cau thiét yéu d6i v6i Phao vo tuyén chi vi
tri khan cap hang hai (EPIRB) thuoc hé théng thong tin an toan va cttu nan hang
hai toan cau - GMDSS.

Tiéu chudn nay chi 4p dung cho EPIRB phat tin hiéu trén tdn s6 121,5 MHz
hodc 121,5 va 243 MHz dé dinh vi tau thuyén va xudng cttu sinh bi nan vd EPIRB
dinh vi ngudi roi xuéng bién cu ly cuc ngan.

Tiéu chuin ndy 1am co s& cho viéc ching nhan hop chuin Phao vo tuyén chi
vi tri khan cdp hang hai (EPIRB) hoat dong & tan s6 121,5 MHz hoic 121,5 MHz
va 243 MHz thuoc hé thong thong tin an toan va ctu nan hang hai toan cau
(GMDSS).

2. Yéu cau chung

2.1. Cdu tric

Mait ngoai cua thi€t bi khong c6 nhitng canh sic c6 thé 1am hong thiét bi khac
hoac lam bi thuong nguoi st dung.

Thiét bi gon nhe, chic chin va 1a mot bo tich hop cé thé xach tay. EPIRB c6
mot anten do dai co dinh hodc thay d6i va dugc cung cap ngudn tir mot dc-qui gan
lién véi thiét bi.

EPIRB duoc trang bi phuong tién kiém tra nhd d6 mdy phat va dc-qui dé dang
dugc kiém tra khong can ding dén thiét bi ngoai nao khéc.

Thiét bi chi ¢6 thé kich hoat va tat bing tay va c6 thé duoc st dung boi ngudi
khong c6 kinh nghiém.

Thiét bi EPIRB khong thAm nudc va ndi trén mat nudc. Phan chinh cta thiét
bi ¢6 mau vang sang hoac da cam.
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Thiét bi c¢6 phuong tién chi thi cho biét dang phat tin hiéu. Chi thi bang am
thanh hodc dén dé dang phan biét v6i moi di€u kién moi trudng xung quanh.

Chi dan khai thac can thiét phai dugc cung cip kem véi thiét bi.
2.2. Diéu khién

Thiét bi duoc kich hoat bang hai thao tic don gian va doc 1ap. Néu ding mot
trong hai thao tdc trén khong lam thi€t bi hoat dong. V6i thiét bi chi dung dé dinh
vi ngudi roi xudng bién, thao tac thi hai ¢6 thé dugc thay bing mot bo cam bién
ngip nudc hoan toan.

Thiét bi khong thé tu dong kich hoat, trir trudng hop & thao tac thit hai véi
thi€t bi chi danh cho dinh vi ngudi roi xuéng bién.

Lan thao tac dau tién s€ lam mat dau niém phong. Dau nay nguoi su dung
khong thé tu thay duoc. Dau niém phong khong bi mat khi do ki€m.

Cong tic gidp thuc hién ki€ém tra phai tu dong trd vé vi tri tat khi dugc nha ra
(Xem muc 2.1, doan 6).
2.3. Nhdn

Thiét bi phai dugc dan nhan véi nhitng thong tin sau:

- Ky hiéu loai thiét bi.

- Hudng dan bat/ tat thiét bi.

- Loai ac-qui dugc chi ra boi nha san xuat EPIRB.

- Canh bao ring viéc st dung EPIRB, chi cho trudng hop khén cép.

- Ngay can phai thay th€ dc-qui, cach thay doi ngay nay khi thay thé dc-qui phai
don gian.
2.4. Cdc yéu cdu vé viéc do kiém

Dé hd trg co quan do kiém, tai liéu k§ thuat va khai thdc phai duoc cung cap
theo thiét bi.
2.5. /i/c-qui

Can c6 ba bo ac-qui khi do kiém

Ac—qui c6 dung lugng dam bao thi€t bi lam viéc lién tuc trong thoi gian toi
thi€u 1a: 24 gid, doi véi thiét bi cho dinh vi ngudi roi xuong bién 1a: 6 gid, & moi
diéu kién nhiét do theo yéu cau 6 muc 3.5.1 va 3.6.1.

Kiéu dc-qui duge nha san xudt chi ro trén thiét bi. Ac-qui phai dugc gén nhan,
ghi r6 thoi han st dung.

C6 bo phan bao vé chong 1am hong thiét bi do nham cuc ac-qui.



TGN 68 - 199: 2001

3. Diéu kién do kiém, nguén nuoi va nhiét do moi truong
3.1. Tdn s6 do kiém

DPé do ki€m hop chudn, EPIRB phai c6 tdn s6 ma co quan quan ly, noi thuc
hién do ki€ém, yéu cau.
3.2. Thiét bi do kiém

Nha san xuat phai cung cédp thiét bi do ki€m cho phép cac phép do lién quan
thuc hién theo ban mau da trinh. Thiét bi do phai cung cdp mot dau cudi cao tan
50 Q & nhitng tan s6 hoat dong cla thiét bi.

Céc dic tinh cua thiét bi do kiém phai tuan thii phé chudn cta co quan do kiém.
Céc dac tinh sau dugc ap dung:

- Suy hao dau néi cang nho cang t6t va khong duge 16n hon: 30 dB.

- Su thay d6i clia suy hao dau néi theo tdn s6 khong duoc gay ra sai s6 do
16n hon: 2 dB.

- Thiét bi dau no6i khong dugce phoi hgp véi bat ky phan tir phi tuyén nao.

- Cong sudt tieu thu ctia EPIRB khong thay d6i dang ké khi lap vao thiét bi
do kiém.

Moi dau n6i c6 trén thiét bi dé thuc hién cdc phép do twong ting duoc dé dang
khong duoc anh hudng dén chi tiéu cta thiét bi.
3.3. Piéu kién do kiém binh thuong va téi han

Do kiém hop chuin phai duoc thuc hién & diéu kién binh thudng va t6i han trix
khi c¢6 chi dinh khac.
3.4. Nguon do kiém

Khi yéu cau, dc-qui ctia thi€t bi s& duoc thay thé bing mot nguén do kiém cé
thé tao ra dién 4p binh thudng va dién dp t6i han nhu chi ra trong muc 3.5.2 va 3.6.2.
3.5. Piéu kién do kiém binh thuong
3.5.1. Nhiét do binh thuong

- Nhiét do : +15°C dén +35°C

- Do 4m tuong d6i:  20% dén 75%
3.5.2. Dién dp do kiém binh thuong

Bing dién 4p dc-qui tao ra ¢ nhiét do va do 4m binh thudng véi tai bing tai
cua thiét bi.



TGN 68 - 199: 2001

3.6. Piéu kién do kiém tdi han
3.6.1. Nhiét do toi han
- Nhiét do t6i han dué6i: -10°C
- Nhiét do t61 han trén:  +55°C
3.6.2. Dién dp toi han

Dién 4p t6i han trén: dién d4p ma dc-qui tao ra & nhiét do t6i han trén véi tai
bang tai cta thiét bi.

Dién dp t6i han dudi: dién 4p ma dc-qui tao ra & nhiét do t6i han dudi véi tai
bang tai cla thiét bi sau 24 gid lam viéc
3.7. Trinh tu do kiém ¢ nhiét dé t6i han

- Thiét bi dugc tét trong thoi gian 6n dinh nhiét do.

- Thiét bi phai dugc can bang nhiét trong buéng do va dugc bat 1én 5 phuit.

3.8. Thi méi truong

Thir moi trudng duge thuc hién trude khi do kiém theo nhiing yéu cau khac
cuia tiéu chudn ndy. Néu cé yéu cdu do dién thi dién 4p duoc thuc hién véi dién dp
thir binh thuong.

Tur kiém tra chét luong trong tiéu chudn duoc hiéu 1a kiém tra cong suat ra, tin
s0 va diéu ch€ cua thiét bi.

Theo diéu kién moi trudng duoc chi ra trong phu luc VI cia Khuyén nghi T/R
34-01 CEPT “Thir moi truong thi€t bi vo tuyén hang hai”, cac phép thir sau dugc
thuc hién:

Do rung Muc 4

Chu ky nung néng khd  Muc 5.1

Chu ky nung néng 4m Muc 6

Chu ky nhiét do thdp ~ Muc 7.1

Thiét bi dat & khong khi vé6i nhiét do 70°C + 3°C trong thoi gian 1 gio, sau do
dim trong nudc & do sau 10 cm véi nhiét do +20°C + 3°C trong 1 gio.

Thr roi: thir roi duoc thuc hién trude tat ca cac phép thur do dién.

3.8.1 Thit roi

Dé xac dinh kha nang duy tri cdc chi tiéu vé€ co cling nhu vé dién cta thiét bi
sau nhiéu 14n cho roi xuéng mat goé cing (day 15 cm va khoi luong it nhat 30 kg),
tor do cao 1m.

Thiét bi ¢6 lap ac-qui va anten va & trang thdi tat. SO 1an roi 1a: 6 1an, moi 1an
mot tu thé roi.

10
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Sau khi thir, hu hong vé co khi & bén trong va ngoai thiét bi khong dugc anh
hudng dén su 1am viéc clia né. Péc biét cac bo phan nhu nit, chuyén mach va anten
phai hoat dong binh thuong. Roi khong lam cho thiét bi hoat dong.

4. Tan so, loai phat xa va dac tinh phat xa
4.1. Tan s6

Khi hoat dong, EPIRB phit lién tuc hay ngit quang trén tan so: 121,5 MHz
hoac 121,5 MHz va 243 MHz.

Chu trinh 1am viéc cta ch€ do phat ngat quang khong nho hon 2:1 ON/OFF,
thoi gian ON tur 2 dén 5 giay.
4.2. Sai 50 tan s6
4.2.1. Dinh nghia

Sai sO tan s6 la sai léch giita tan s6 song mang do dugc véi gia tri danh dinh
cta no.
4.2.2. Phuong phdp do
Téan s6 song mang duoc do khi thi€t bi n6i véi thiét bi do (muc 3.2). Phép do

dugc thuc hién khi dung nguén do kiém (muc 3.4).
4.2.3. Yéu cdu

O diéu kién binh thudng, diéu kién t6i han va cdc diéu kién trung gian, sai s6
tan s6 khong vugt qua :  +3,5 kHz vé6i tan s6 121,5 MHz va +7 kHz vé6i tan so
243 MHz.
4.3. Loai phat xa

Tin hiéu RF dugc diéu ché bién do vdi song bién va ca séng mang: A3X

Phat xa gdm mot tin hiéu nhan duoc bang di€u bién tn sd séng mang vGi mot
dai quét am tan t6i thi€u 700 Hz theo chiéu giam trong khoang 1600 Hz va 300 Hz,
va c6 toc do lap lai quét tir 2 dén 4 1an trong mot giay.

Tin hiéu nay c6 thé gom thong tin nhan dang cla tau dugc phat tu dong va
khong duogc chiém phan 16n thoi gian phat.
4.4. Pdc tinh diéu ché
4.4.1. Binh nghia

- Do sau diéu ché:

Do sau diéu ch€ dugc tinh theo cong thic: 5 x100%, trong d6 A va B

1a gid tri cuc dai va cuc tiéu ciia dudng bao (hinh1).
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- Chu ky hoat dong diéu ché:
Chu k¥ hoat dong di€u ché 1a ti s0: t—l x 100% , trong d6 t, 1a khoang thoi
2
gian nira chu ky duong cua diéu ché am tin duoc do ¢ diém c6 gia tri 1/2
bién do ctia dudng bao di€u ché, va t, 1a chu ky cta di€u ch€ am tan (hinh 1).

4.4.2. Phuong phdp do

Do sau di€u ché€ va chu ky hoat dong diéu ché duoc do khi EPIRB dit trong
thi€t bi do kiém (muc 3.2). Phit xa dugc dua t6i diu vao ctia mot dao dong ky c6
nhG. Dang hién thi dugc vé trong hinh 1 ¢6 thé thiy duoc trén dao dong ky d6. Chu
ky hoat dong di€u ché va do sau diéu ché dugc tinh nhu chi ra trong hinh 1.

50 %

O

0N
NN é\Q N

2

NN

B
x 100%
A+B

D06 sau diéu ché:

Chu ky hoat dong diéu ché: tt—1 x 100%
2

Ghi cha: Vi du nay cho thdy hinh vé véi diéu ché hinh sin. Chu ky hoat déng diéu ché thap
co thé xay ra do quéa diéu ché.

Hinh 1. Ddc tinh diéu ché
4.4.3. Yéu cdau

Do sau di€u ché it nhat 1a: 85%.
Chu k¥ hoat dong diéu ché: tir 50% dén 70%.
4.5. Dac tinh phat xa

Phat xa tir anten phai 12 phan cuc ding, dang huéng trén mat phang nim ngang.
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Trong trudng hop thiét bi hoat dong khi néi trén mat nudc, phat xa tir thiét bi
s€ 16n hon & nhiing gbc ngang nho.

Céc diéu kién cu thé trén c6 thé dugc thod man v6i mot anten rau thang ding
c6 do dai dién tir 1/4 dén 5/8 budc séng clia tan s6 hoat dong.

4.6. Cong sudt duong bao dinh phdt xa
4.6.1. Dinh nghia

Cong suit duong bao dinh phat xa la cong suat duong bao dinh yéu cau & dau
vao anten 1/4 budc séng dé tao ra cudng do tir trudng, & cing mot khoang céch,
bang cudng do tir truong thiét bi tao ra.

Cong suit duong bao dinh la cong suét trung binh trong moét chu ky RF tai
dinh cta dudng bao diéu ché.

4.6.2. Phuong phdp do

Cong suat duong bao dinh phét xa dugc do bang phuong phép thay thé. Noi do
kiém phai thoa min cac yéu ciu ctia Phu luc A, thi€t bi dugc dat trén mot gia dd co
do cao gan bang do cao khi sir dung binh thudng.

Anten do kiém dugc dinh huéng vé6i phan cuc thang diing va duogc nang cao
hoic ha thap trong mot dai do cao cu thé dén khi may thu nhan duoc mot mic tin
hiéu 16n nhat. Sau d6 may phat duoc quay 360° dén khi tin hiéu thu nho nhat.

May phat dugc thay thé bang anten thay thé va anten do ki€m duoc nang cao
hoic ha thap khi cidn dé dam bao thu duoc tin hiéu cuc dai. Miic tin hiéu vao anten
thay th€ dugc di€u chinh dén khi bang hoac ¢6 mot ti 1 nao d6 véi tin hiéu tir may
phét, ma may thu nhan dugc.

Cong sudt dudng bao dinh bang cong suét cip cho anten thay thé tang thém boi
ti 1& da biét giita cong suat dudng bao dinh va cong sudt truyén tdi anten thay thé.

Phuong phdp do kiém & diéu kién t6i han giong do kiém & diéu kién binh thudng.
4.6.3 Yéu cdu

Trong moi diéu kién nhiét do, cong sudt dudng bao dinh phat xa trén moi tan
s0, st dung trong vong 24 gio lién tuc, it nhat la: 75 mW.

Riéng d6i véi thi€t bi cho dinh vi ngudi roi xuéng bién, cong suat dudng bao
dinh phat xa, trong 6 gio lam viéc lién tuc, it nhat la: 25 mW.

4.7. Phat xa tao ra boi phuong tién tu thi

4.7.1. Binh nghia
La phat xa & tan sO danh dinh tao boi phuong tién tu thir khi may lam viéc &
ch€& do tu thr.

13



TGN 68 - 199: 2001

4.7.2. Phuong phdp do

Chuyén mach cua EPIRB dit & ché do tu thir

Phuong phédp do tuong tu nhu muc 4.6.2 va chi do ¢ di€u kién nhiét do binh
thuong.

Mady phat dugc chinh theo nhiéu huéng dén khi dat duoc phat xa cuc dai.
4.7.3. Yéu cdu

Cong suat phat xa hiéu dung dinh tao bdi phuong tién tu thir trén moi tan s6
song mang ctia EPIRB khong dugc 16n hon: 25 nW.
4.8. Phdt xa gia
4.8.1. Binh nghia

Phét xa & mot hay nhiéu tan s6 ngoai dai thong cin thiét va mifc ctia n6 co thé
giam ma khong anh hudng t6i viéc truyén thong tin.

Phét xa gia gom phat xa hai, phat xa ky sinh, san phdm xuyén diéu ch& va
bién dai tan so, trir phdt xa ngoai bang.
4.8.2. Phuong phap do

Phép do duoc thuc hién véi EPIRB & vi tri hoat dong binh thuong.

Phuong phdp do tuong tu nhu muc 4.6.2 d€ xac dinh phdt xa gia trong céc

bang tan 108 MHz - 137 MHz; 156 MHz - 162 MHz; 406,0 MHz - 406,1 MHz va
450 MHz - 470 MHz.

Mady thu do c6 bang thong 10 kHz.

Phép do chi thuc hién & di€u kién binh thudng.
4.8.3 Yéu cdu

Cong sudt cia moi thanh phan phat xa gia & tan s6 bat ky khong qua: 25 mW.
4.9. Bdo vé mdy phat
4.9.1. Binh nghia

Khi hoat dong, may phat EPIRB khong bi hong do méat phoi hop anten.
4.9.2. Phuong phdp do

May phat dang lam viéc dugc dim ngéap trong nudc khoang 5 phdt. Véi anten
c6 thé kéo dai duoc, mdy phat dugc thir v6i khi anten duoc kéo dai va khi anten rit
ngan lai.
4.9.3. Yéu cdu

May phat hoat dong binh thuong sau khi thu.
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PHU LUC A
(Quy dinh)

TRAM PO KIEM VA BO TRi CHUNG PE PO TRUONG PHAT XA

A.1 Tram do Kkiém

Tram do kiém c6 nén bing phang. Phai c6 mot mat phang tai thiéu 5 m dudong
kinh. Tai giita mat phang, dat mot gid cach dién c6 thé quay 360° theo phuong nim
ngang, cao 1,5 m dé d& mau do kiém.

Buéng do ki€ém du rong dé dung anten do hay anten phat & khoang céch khong
nho hon mot nira bude séng tng vaéi tan s thip nhat can do.

Khoang cach thuc khi do s& dugc ghi lai ciing két qua do ki€ém thuc hién trong
tram do. C6 ddy du cac bién phap an toan dé dam bao nhitng phan xa tlr cic vat gan
tram va phan xa tir nén khong anh hudng dén phép do.

A.2 Anten do kiém

Anten do kiém phai dugc sir dung dé phét hién phat xa tir ca anten do kiém va
anten thay thé khi tram duoc dung dé do phét xa. Khi can, né c6 thé dugc sir dung
nhu anten phat khi do chi tiéu mdy thu. Anten duoc lap dat trén trén mot gia cho
phép anten sir dung theo phan cuc ngang hodc ditng va c6 do cao thay déi duoc tir
1 dén 5 m. Kich thudc cua anten doc theo truc do khong dugc vuogt qua 20%
khoang cach do.

Dé do phat xa, anten do ki€m dugc noi véi mot mdy thu do ¢6 thé dat & moi
tdn s6 cin do va do chinh x4c mic tin hiéu twong tng & dau vao. Khi can (dé do
mdy thu), mdy thu do kiém dugc thay thé bang mot ngudn tin hiéu.

A.3 Anten thay thé

Anten thay thé 1a loai don cuc moét phan tu bude song, cong hudng & tan so
can do. Tam cla anten phai tring v6i diém chudn ctia mau do ma né thé chd. Diém
chudn nay 1a tam dung lugng clia miu khi anten ctia né dugc lap trong budng hoic
& vi tri ddu noi anten ngoai.

Anten thay thé dugc n6i v6i mot may phat tin hiéu chudn khi tram duoc ding
dé do phat xa va noi véi mot may thu do chudn khi tram duoc dung dé do dic tinh
may thu. Mat phat tin hiéu va mdy thu hoat dong & tan s6 can do va dugc noi qua
mach can bang va ph6i hop phit hop.
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A.4 Tram trong nha

Khi tan s6 tin hiéu dugc do 16n hon 80 MHz, ¢6 thé ding tram trong nha. Néu
vay, viéc nay phai dugc ghi trong bao céo do kiém.

UL, e L

Vat liéu hap thy

>1,35m Mat phan xa goc

Diém chudn mau thd
A A2 anten
A / 450 /

Tudn
Phi-do tdi / \ g
may thu do

ol > "/
>1,35m [* . > >
A2 3-4m 2075 m /

>0,6m 77/

\/
A

Hinh A.1. BO tri tram do trong nha (cho phdn cuc ngang)

Tram do c6 thé 12 mot phong thi nghiém rong t6i thi€u 6 x 7 m va cao it nhat
2,7 m. Phong nay phai loai bd cang nhi€u cang tot cdc vat phan xa, trir tudng, san
va tran.

B6 tri tram duoc vé trong hinh A.1. Nhitng phan xa c6 thé tir tudng ding sau
thiét bi cdn do dugc giam b6t bang cach lap mot 16p vat liéu hdp thu trude do.
Guong phan xa géc quanh anten do kiém dugc dung dé giam anh hudng phan xa tir
phia tuong do6i dién va tur tran va san trong truong hop do phan cuc ngang. Tuong
tu, guong phan xa géc giam anh hudng cua phan xa tr tuong hai bén khi do phan
cuc ding.

V6i phan dai tan s6 thap hon (dudi 175 MHz), khong can guong phan xa goc
hay tuong hap thu.

Thuc t€, anten do ki€ém mot nira séng trong hinh A.1 ¢6 thé duoc thay thé
bang mot anten c6 do dai khong déi cho phép né duoc str dung & cdc tdn so tng vdi
khoang gitra mot phan tu dén mot budc song, chi can du do nhay. Ciing theo cach
nhu vay, khoang cdch nira buéc séng t6i dinh c6 thé dugc thay déi. Anten do kiém,
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mdy thu do ki€ém, anten thay thé&, va may phat tin hiéu chuin duoc st dung tuong tu
nhu trong phuong phap chung.

Dé dam béo ring khong sai s6 gay ra do dudng truyén song gan diém xay ra
triét pha giita tin hiéu truc ti€p va tin hiéu phan xa, mau do kiém phai duoc di
chuyén trong khoang céch +0,1 m theo huéng anten do ki€ém ciing nhu theo hai
huéng vuong géc véi huéng d6. Néu nhitng thay déi vé khoang cach nay gay ra
thay d6i tin hiéu 16n hon 2 dB thi miu do kiém cin dugc dat lai dén khi thay doi
nho hon 2 dB.
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TAI LIEU THAM KHAO
[1]. ETS 300 152 “Maritime Emergency Position Indicating Radio Beacons

(EPIRBs) intended for use on the frequency 121.5 MHz or frequencies 121.5
and 243 MHz for homing purposes only”.
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FOREWORD

The technical standard TCN 68 - 199: 2001 "Maritime Emergency
Position Indicating Radio Beacon (EPIRB) Intended for use on the
frequency 121.5 MHz or the frequencies 121.5 MHz and 243 MHz -
Technical Requirements" is based on the ETS 300 152 of the European
Telecommunications Standards Institute (ETSI).

The technical standard TCN 68 - 199: 2001 is drafted by Research
Institute of Posts and Telecommunications.

The technical standard TCN 68 - 199: 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 - 199: 2001
into English is edited. In cases of interpretation disputes, Viethamese version
1s applied.

SCIENCE-TECHNOLOGY
& INTERNATIONAL COOPERATION DEPARTMENT
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MARITIME EMERGENCY POSITION INDICATING RADIO BEACONS
(EPIRB) INTENDED FOR USE ON THE FREQUENCY 121.5 MHz
OR THE FREQUENCIES 121.5 MHz AND 243 MHz
TECHNICAL REQUIREMENTS

(Issued together with the Decision No 1059/0D-TCBP
of the Secretary General of DGPT of December 21, 2001)

1. Scope

This Standard specifies the minimum requirements for maritime Emergency
Position-Indicating Radio Beacons (EPIRBs).

The EPIRBs described in this standard are intended only for transmission of
radio signals on the frequency 121.5 MHz or the frequencies 121.5 MHz and
243 MHz for locating vessels and survival craft in distress. This standard also
applies to EPIRBs intended for very short ranges man-overboard location applications.

This technical standard is used as the basis for type approval of Maritime
Emergency Position Indicating Radio Beacons (EPIRBs) Intended for use on the
frequency 121.5 MHz or the frequencies 121.5 MHz and 243 MHz in the Global
Maritime Distress and Safety System (GMDSS).

2. General requirements

2.1. Construction

The exterior of the equipment shall have no sharp edges or projections which
could easily damage inflatable rafts or injure personnel.

The equipment shall be portable, lightweight, and compact and be designed as
one integral unit. The EPIRB shall derive its energy from a battery forming a part
of the equipment and incorporate a permanently attached antenna which may be
either fixed length or extendable.

The EPIRB may be fitted with a test facility by which the functioning of the
transmitter and battery can be easily tested without the use of any external
equipment.

The equipment shall be capable of being used by an unskilled person and only
be capable of manual activation and deactivation.
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The EPIRB shall be watertight and buoyant. A substantial part of the equipment
shall be of highly visible yellow or orange colour to assist visual location.

The equipment shall be provided with an indication that signals are being
emitted. The indication to the user shall be either an audible or visual indication,
clearly discernible under all ambient conditions.

Necessary operating instructions shall be provided with the equipment.

2.2. Controls

The equipment shall be initially activated by the use of two simple, but
independent mechanical actions, neither of which on its own shall activate the
equipment. For equipment relating solely to man-overboard location applications,
the second mechanical action may be replaced by a total immersion sensor.

The equipment shall not be capable of automatic activation, except in the case
of the second operation for man-overboard devices only.

Initial activation shall break a seal which shall not be replaceable by the user.
This seal shall not be broken when using the test facility.

The switch which operates any test facility (subclause 2.1, sixth paragraph),
shall be so designed that it returns automatically to the off-position when released.
2.3. Labelling

The equipment shall be provided with a label, or labels, permanently affixed
to the exterior of the equipment, containing the following information:

- Type designation of the equipment;
- Adequate instructions to enable the equipment to be activated and de-activated;
- The type of battery as specified by the manufacturer of the EPIRB;

- A warning to the effect that the EPIRB should not be operated except in
an emergency.

- The date on which the battery will need to be replaced. Simple means shall
be provided for changing this date when the battery is replaced.
2.4. Requirements for conformity testing purposes

To assist the testing authority, complete technical and operational
documentation shall be provided with the equipment.
2.5. Battery

For the purpose of conformity testing, 3 sets of batteries shall be submitted.

The battery provided as a power source shall have sufficient capacity to
operate the equipment for an uninterrupted period of at least 24 hours, or for man-
overboard devices only, at least 6 hours, under all temperature conditions, within
the requirements in subclauses 3.5.1 and 3.6.1.
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The type of battery specified by the manufacturer for use in the equipment
shall be clearly stated on the equipment.

Provisions shall be made for protecting the equipment from damage due to
accidental reversal of polarity of the battery.

3. Test conditions, power sources and ambient temperatures

3.1. Test frequencies

For the purpose of conformity testing, the EPIRB shall be provided with the
frequencies specified by the administration of the country in which the test is
carried out.

3.2. Test fixture

The manufacturer shall supply a test fixture permitting relative measurements
to be made on the submitted sample. This test fixture shall provide a 50 ohm radio
frequency terminal at the working frequencies of the equipment.

The performance characteristics of the test fixture, under normal and extreme
conditions, shall be subjected to the approval of the testing authority. The following
characteristics shall apply:

- The coupling loss shall be as low as possible and in no case greater than 30 dB;

- The variation of coupling loss with frequency shall not cause measurement
errors exceeding 2 dB;

- The coupling device shall not incorporate any non-linear elements;

- The power consumption of the EPIRB shall not change substantially when
fitted in the test fixture.

Any connections provided on the equipment in order to facilitate relative
measurements shall not affect the performance of the equipment, neither in the test
fixture nor when making measurements involving the use of radiated fields.

3.3. Normal and extreme test conditions

Conformity testing shall be carried out under normal and extreme test
conditions, unless otherwise stated.
3.4. Test power source

Where stated, the battery of the equipment shall be replaced by a test power
source capable of producing normal and extreme test voltages as specified in
subclauses 3.5.2 and 3.6.2.
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3.5. Normal test conditions

3.5.1 Normal temperature
- Temperature: +15 °C to 435 °C
- Relative humidity: 20 % to 75 %

3.5.2 Normal test voltage

The normal test voltage shall be determined in each case and shall be the
voltage corresponding to the voltage which the battery gives at normal temperature
and humidity at a load equal to that of the equipment.

3.6. Extreme test conditions

3.6.1 Extreme temperatures
- Lower extreme temperatures: -10 °C

- Upper extreme temperatures: +55 °C

3.6.2 Extreme test voltages

Upper extreme test voltage: the upper extreme test voltage shall be determined
in each case and shall be the voltage corresponding to the voltage which the battery
gives at the upper extreme temperature with a load equal to that of the equipment.

Lower extreme test voltage: the lower extreme test voltage shall be
determined in each case and shall be the voltage corresponding to the voltage
which the battery gives at the extreme lower temperature with a load equal to that
of the equipment, after 24 hours of operation.

3.7. Procedure for tests at extreme temperatures
The equipment shall be switched off during the temperature stabilization period.
Before tests are carried out, the equipment shall have obtained thermal
balance in the test chamber and have been switched on for a period of 5 minutes.
3.8. Environmental tests

Environmental tests shall be carried out before tests in respect of the other
requirements in this standard are performed on the same equipment. Where
electrical tests are required, these shall be carried out with the normal test voltage.

The term performance check as used in this standard shall be taken to mean a
check of the output power, frequencies, and modulation of the equipment.

The following tests shall be made under environmental conditions as detailed

in Annex VI to CEPT Recommendation T/R 34-01: "Environmental Testing of
Maritime Radio Equipment":
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Vibration, Paragraph 4

Dry heat cycle, Paragraph 5.1

Damp heat cycle, Paragraph 6

Low temperature cycle, Paragraph 7.1

The equipment shall be placed in an atmosphere with a temperature of
70°C £ 3°C for one hour. It shall then be immersed in water, with a temperature of
+20°C = 3°C, to a depth of 10 cm, measured from the highest point of the
equipment to the surface of the water excluding the antenna, when extended, for a
period of one hour.

Drop test: Before any electrical tests are commenced, a drop test shall be
performed.

3.8.1 Drop Test

The immunity against the effects of dropping is the ability of the equipment to
maintain the specified mechanical and electrical performance after being subjected
to a series of drops on a hard wooden test surface (the hard wooden test surface
shall consist of a piece of solid hard wood with a minimum thickness of 15 cm and
a mass of at least 30 kilograms). The height of the lowest part of the equipment
under test, relative to the test surface at the moment of release, shall be 1 m.

The test shall consist of six drops, once on each face.

Inspection for mechanical damage, both internal and external, shall be carried
out after completion of tests. Any damage shall not impair the operation of the
equipment. In particular, parts like knobs, switches and the antenna shall operate in
the normal manner. The act of dropping shall not cause the equipment to operate.

4. Frequencies, class of emission, and radiation characteristics

4.1. Frequencies

When activated, the EPIRB shall continuously or intermittently transmit on
either the frequency 121.5 MHz or the frequencies 121.5 MHz and 243 MHz.

Intermittent transmissions shall have a duty cycle of not less than 2:1 ON/OFF,
and the ON period shall have a duration of not less than 2 seconds and not more
than 5 seconds.

4.2. Frequency error

4.2.1 Definition

The frequency error is the difference between the measured carrier frequency
and its nominal value.
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4.2.2 Method of measurement

The carrier frequency shall be measured with the equipment placed in the test

fixture (see 3.2). The measurement shall be made using the test power source
(see 3.4).

4.2.3 Limit
The frequency error under both normal and extreme test conditions or at any

intermediate condition shall not exceed: 3.5 kHz for the frequency 121.5 MHz
and +7 kHz for the frequency 243 MHz.

4.3. Class of emission

The radio frequency transmission shall be amplitude modulated with full
carrier and both sidebands: A3X

The emission shall consist of a signal obtained by amplitude modulation of
the carrier frequencies with a downward audio-frequency sweep within a range of
not less than 700 Hz between 1600 Hz and 300 Hz, and with a sweep repetition rate

of 2 to 4 times per second.
The signal may include information of the identity of the ship. If included,

this information should be transmitted automatically and should not occupy a

substantial part of the transmission time.

4.4. Modulation characteristics

4 4.1 Definition
- Depth of modulation:

The depth of modulation is calculated from the formula: :‘+ B 100%

where A and B are respectively the maximum and minimum value of the

envelope curve.
- Modulation duty-cycle

. . . t . .
The modulation duty cycle is the ratio: tfl x 100% , where t, is the duration
2

of the positive half cycle of the audio modulation measured at the half
amplitude points of the modulation envelope, and t, is the period of the

fundamental of the audio modulation (Figure 1).
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4.4.2 Method of measurement

The depth of modulation and the modulation duty cycle shall be measured
with the EPIRB placed in the test fixture (see 3.2). The emission is applied to the
input of a storage oscilloscope. A display of the type shown in figure 1 can be
obtained on the storage oscilloscope. The modulation duty cycle and the depth of
modulation are calculated as represented in Figure 1.

50 %

O

NN

2

Modulation depth: x 100%

A+B

Modulation duty cycle: t—1 x 100%
2

NOTE: This example displays a figure with a modulation of a sinusoidal type. Low modulation
duty cycle may occur by over-modulation.

Figure 1. Modulation characteristic

4.4.3 Limits
The depth of modulation shall be at least 85%.
The modulation duty cycle shall be between 50% and 70%

4.5. RADIATION CHARACTERISTICS

The radiation from the antenna shall be vertically polarised. The radiation
shall be omnidirectional in the horizontal plane.

In the case of equipment intended to operate whilst floating in water, the
radiation from the equipment shall predominate at small angles of elevation.

The conditions specified in the above paragraphs may be satisfied with a
vertical whip antenna having an electrical length of between one quarter and five
eighths of the wavelength at the operating frequencies.
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4.6. Radiated peak envelope power
4.6.1 Definition

The radiated peak envelope power is the peak envelope power required at the
input of a quarter wave monopole antenna normal to a horizontal earth plane to
produce at the same distance in a horizontal direction, the same field strength as
produced by the equipment in the direction of maximum field strength under
specified conditions.

The peak envelope power is the average power during one radio frequency
cycle at the crest of the modulation envelope.

4.6.2 Method of measurement

The radiated peak envelope power shall be measured by means of a
substitution method. On a test site fulfilling the requirements of Annex A, the
equipment shall be placed on the support with that axis vertical which is closest to
vertical in normal use.

The test antenna shall be orientated for vertical polarisation and shall be raised
or lowered through the specified height range until a maximum signal level is
detected on the test receiver. The transmitter shall then be rotated through 360°
until the minimum signal is received.

The transmitter shall be replaced by the substitution antenna and the test
antenna raised or lowered as necessary to ensure that the maximum signal is
received. The input signal to the substitution antenna shall be adjusted in level until
an equal or known related level to that detected from the transmitter, is obtained in
the test receiver.

The peak envelope power is equal to the power supplied to the substitution
antenna increased by the known relationship between the peak envelope power and
the power delivered to the substitution antenna.

The measurement shall be made under normal test conditions and repeated
under extreme test conditions.

4.6.3 Limit

The radiated peak envelope power shall, for all temperature conditions, be at
least 75 mW on each frequency used during and at the end of 24 hours continuous
operation.

For man-overboard devices only, this i1s reduced to 25 mW and 6 hours
respectively.
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4.7. Radiation produced by operation of the test facility
4.7.1 Definition

Radiation produced by operation of the test facility is the radiation at the
nominal frequencies when the equipment is being tested.
4.7.2 Method of measurement

The EPIRB shall be held with the switch in the test position.

The method of measurement described in subclause 4.6.2 shall be used.
However, the test shall be performed at normal test temperature only.

The transmitter shall be turned in all directions until the maximum radiation
1s found.

4.7.3 Limit

The test facility provided to indicate the correct functioning of the EPIRB
shall not produce a peak effective radiated power, on each carrier frequency,
greater than 25 nW.

4.8. Spurious emissions

4.8.1 Definition

Emission(s) on a frequency or frequencies which are outside the necessary
bandwidth and the level of which may be reduced without affecting the
corresponding transmission of information.

Spurious emissions include harmonic emissions, parasitic emissions,
intermodulation products, and frequency conversion products, but exclude out-of-
band emissions.

4.8.2 Method of measurement

The measurement shall be performed with the EPIRB in its normal operating
position.

The method of measurement described in subclause 4.6.2 shall be used to search
for spurious emissions in the frequency bands 108 - 137 MHz, 156 - 162 MHz,
406.0 - 406.1 MHz, and 450 - 470 MHz.

The measuring receiver shall have a bandwidth of 10 kHz.

The measurement shall only be performed under normal temperature conditions.

4.8.3 Limit

The power of any spurious emission component shall not exceed 25 mW, on
any frequency.
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4.9. Protection of the transmitter

4.9.1 Definition

When operating, the EPIRB transmitter shall not be damaged due to antenna
mismatching.

4.9.2 Method of measurement

With the transmitter operating, the equipment shall be completely immersed
in water for a period of 5 minutes. For equipment fitted with an extendable
antenna, the test shall be carried out with the antenna fully extended, and repeated
with the antenna fully retracted.

4.9.3 Requirement

The equipment shall operate normally upon completion of tests.
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ANNEX A
(Normative)

TEST SITE AND GENERAL ARRANGEMENTS FOR MEASUREMENTS
INVOLVING THE USE OF RADIATED FIELDS

A.1 Test site

The test site shall be located on a surface or ground which is reasonably level.
At one point of the site, a ground plane of at least 5 metres diameter shall be
provided. In the middle of this ground plane a non-conducting support capable of
rotation through 360° in the horizontal plane shall be used to support the test
sample at 1.5 metres above the ground plane.

The test site shall be large enough to allow the erection of a measuring or a
transmitting antenna at a distance of not less than half the wavelength
corresponding to the lowest frequency to be considered.

The distance actually used shall be recorded with the results of the tests
carried out on the test site. Sufficient precautions shall be taken to ensure that
reflections from extraneous objects adjacent to the site and ground reflections do
not degrade the measurements.

A.2 Test antenna

The test antenna shall be used to detect the radiation from both the test sample
and the substitution antenna when the site is used for radiation measurements.
When necessary it is used as a transmitting antenna when the site is used for the
measurement of receiver characteristics. This antenna shall be mounted on a
support capable of allowing the antenna to be used in either horizontal or vertical
polarisation and for the height of its centre above ground to be varied over the
range 1 to 5 metres. Preferably a test antenna with pronounced directivity should be
used. The size of the test antenna along the measurement axis shall not exceed
20 % of the measuring distance.

For radiation measurements, the test antenna is connected to a test receiver
capable of being tuned to any frequency under investigation and measuring
accurately the relative levels of signals at its input. When necessary (for receiver
measurements), the test receiver is replaced by a signal source.
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A.3 Substitution antenna

The substitution antenna shall be a quarter wave monopole with quarter wave
ground plane, resonant at the frequency under consideration. The centre of this
antenna shall coincide with the reference point of the test sample it has replaced.
This reference point shall be the volume centre of the sample when its antenna is
mounted inside the cabinet or the point where an external antenna is connected.

The substitution antenna shall be connected to a calibrated signal generator
when the site is used for radiation measurements and to a calibrated measuring
receiver when the site is used for measurement of receiver characteristics. The signal
generator and the receiver shall operate at the frequencies under investigation and
shall be connected through suitable matching and balancing networks.

A.4 Alternative indoor site

For measurements when the frequency of the signal being measured is greater
than 80 MHz, use may be made of an indoor site. If this alternative site is used this
shall be recorded in the test report.

Absorbing material

>21.35m Corner reflector

Reference point
of test sample

A \ A2 anten %
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Figure A.l. Indoor site arrangement (shown for horizontal polarisation)

The measurement site may be a laboratory room having a minimum area of 6
metres by 7 metres and a height of at least 2.7 metres. Other than the measuring
apparatus and the operator, the room shall be as free as possible from reflecting
objects other than the walls, floor and ceiling.

31



TGN 68 - 199: 2001

The site arrangement is shown in principle by figure A.1. The potential
reflections from the wall behind the equipment under test are reduced by placing a
layer of absorbent material in front of it. The corner reflector around the test
antenna is used to reduce the effect of reflections from the opposite wall and from
the floor and ceiling in the case of horizontally polarised measurements. Similarly,
the corner reflector reduces the effects of reflections from the side walls for
vertically polarised measurements.

For the lower part of the frequency range (below approximately 175 MHz), no
corner reflector or absorbing wall is needed.

For practical reasons, the half-wave test antenna in figure A.1 may be replaced
by an antenna of constant length allowing it to be used at frequencies
corresponding to between a quarter and one wavelength, as long as the sensitivity is
sufficient. In the same way, the distance of a half-wave to the apex may be varied.
The test antenna, test receiver, substitution antenna, and calibrated signal generator
are used in a similar way to that in the general method.

To ensure that errors are not caused by the propagation path approaching the
point at which phase cancellation between direct and remaining reflected signals
occurs, the test sample shall be moved through a distance of 0.1 m in the direction
of the test antenna as well as in the two directions perpendicular to this first
direction. If these changes of distance cause a signal change of greater than 2 dB the
test sample should be re-sited until a change of less than 2 dB change is obtained.
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