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LOI NOI PAU

Tiéu chudn TCN 68 - 198: 2001 “Phao vé tuyén chi vi tri khan cip
Hang hai (EPIRB) hoat dong & tan s6 406,025 MHz - Yéu cau ky thuat”
dude xay dung trén cd sé chap thuan ap dung cac yéu cau ky thuat caa tiéu
chuin ETS 300 066 cta Vién Tiéu chuén vién thong chau Au (ETSI).

Tiéu chuian TCN 68 - 198: 2001 do Vién Khoa hoc ky thuat Buu dién bién
soan. Nhém bién soan do k¥ su Nguyén Minh Thoan chu tri v6i 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 - 198: 2001 do Vu Khoa hoc Cong nghé - Hgp 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 chudn TCN 68 - 198: 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 406,025 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 chudn nay quy dinh céc yéu cau t6i thiéu vé chat lugng va cdc dic tinh
k§ thuat cho cac Phao vo tuyén chi vi tri khan cidp (EPIRB) qua vé tinh khai thdc
trong hé thong vé tinh COSPAS-SARSAT dé thong tin vo tuyén cho Hé thong
thong tin an toan va ctu nan hang hai toan cau (GMDSS).

Tiéu chuin ndy phi hop vdi cdc yéu cau lién quan cta Lién minh vién thong
quéc t€ (ITU) va To chic Hang hai quoc t€ (IMO).

Tiéu chudn nay dp dung cho ciac EPIRB hoat dong & tan s6 406,025 MHz va
dugc trang bi mot thi€t bi dan duong 121,5 MHz cong suét thap.

Cac EPIRB hoat dong trong khoang nhiét do:

e -40°C dén +55°C (loai 1); hoic

e -20°C dén +55°C (loai 2);

vGi mot co cau tu giai phong tu do.

Tiéu chuin ndy 1am co s& cho viéc ching nhan hop chuin Phao vo tuyén chi
vi trf khan cép hang hai (EPIRB) hoat dong & tin s6 406,025 MHz thuoc Hé thong
thong tin an toan va ctu nan hang hai toan cau (GMDSS).

2. Pinh nghia va chir viét tat

2.1 Dinh nghia

¢ EPIRB v¢ tinh

Tram mat dat thuoc nghiép vu thong tin luu dong qua vé tinh, phat xa clia n6
tao thuan loi cho cac hoat dong tim kiém va ctiu nan.

¢ Co cdu tu giai phong

10
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Mot co cau cho phép EPIRB tu dong giai phong va néi tu do.
¢ Thiét bi dan duong
Béo hiéu vo tuyén 121,5 MHz, cht yéu cho dan duong biang mdy bay.
¢ Khoi diéu khién tir xa
Khai cho phép kich hoat EPIRB tir xa khi EPIRB dugc lap trong co ciu tu
giai phong
¢ EPIRB loai 1: hoat dong trong dai nhiét do tir - 40°C dén +55°C.
¢ EPIRB loai 2: hoat dong trong dai nhiét do tir -20°C dén +55°C.
2.2 Chi viét tdt
¢ BCH: Bose-Chaudhuri - Hocquenhem
¢ CW: Song mang
¢ ID: Nhan dang
¢ LSB: Bit c6 trong s6 thap nhat
¢ MID: S6 nhan dang hang hai
¢ MSB: Bit c6 trong s cao nhat
¢ VSWR: Ty s6 dién 4p song ding
¢ EPIRB: Phao vo tuyén chi vi tri khan cap

3. Yéu cau chung

3.1 Pham vi

Nha san xuat phai cam két bang van ban véi Co quan ching nhan hop chuin
rang da tuan tha hoan toan cdc yéu cau trong muc 3 va phai cung cap céc tai liu
lién quan.
3.2 Diéu kién hoat dong

EPIRB phai dugc lap trong co cdu tu giai phong (muc 11) ¢6 tidc dung tu dong
giai phéng EPIRB khi bi chim trong nudc. Khi gidi phéng nhu vay EPIRB s& noi
len bé mat va bat ddu phat tu dong khong cin bat ki su diéu khién nao.

EPIRB phai ¢6 kha niang hoat dong khi ndi trén bién, trén boong thu va trén
xudng cuu sinh.

11
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Cau tric va phuong phap khai thac phai tranh thao tdc vo0 y & mic cao nhung
van phai dam bao thao tic don gian khi khan cép.

EPIRB phai ¢6 kha nang tu giai phong va khai thac bang tay. Néu EPIRB duoc
thdo khoi co cdu tu gidi phong, né chi c6 thé duoc kich hoat khi néi trén mat nudc
hoac duoc kich hoat bang tay.

Thoi gian tir lic EPIRB dugc kich hoat tu dong hoac bang tay dén lic tin hiéu
ctru nan dugc phét phai it nhat 1a 47 giay va nhiéu nhat 1a 5 phidt. EPIRB phai 1a
mot khoi tich hop don gom mot ngudn so cdp va mot anten bat ¢d dinh. Khong
phan nao cé thé thio ra dugc néu khong ding céc dung cu. Phan c6 dinh clia ban
tin ctru nan phai dugc luu gitt sao cho khong bi anh huéng khi mat toan bo nguon
cung cap. Moi két ndi ngoai khong dugc can tré dén viéc giai phong va kich hoat
EPIRB.

3.3 Dady buoc

EPIRB phai c6 mot day budc dé gitt thiét bi trong khi st dung. Day phai c6
kha nang ndi trén bién va dugc sap x€p dé trdnh bi mac vao tau khi néi tu do.
3.4 Mau sac

EPIRB phai ¢c6 mau vang chanh, riéng phan dai phai rong it nhat 25 mm
quanh phan nho trén mat nuGe va lam bang vat liéu phan quang.
3.5 Deén hiéu

EPIRB phai dugc trang bi dén hiéu dap tng cac yéu cau cua muc 9.1.

3.6 Cdc bo phdn diéu khién

Cac bo phan diéu khién phai c6 kich thuéc vira dé thao tic duoc thuan tién,
don gian ca khi sir dung gang tay ctia bd do lan.

Kich hoat EPIRB bing tay phai lam mat niém phong va dugc thuc hién bang
hai thao tac doc lap. Niém phong nay phai khong cé kha nang tu dugc thay thé boi
nguoi st dung. Niém phong phai khong bi mat khi sir dung bd phan thir.

Khi EPIRB lap trong co céu tu giai phong, viéc kich hoat bang tay phai yéu
cdu hai thao tiac doc lap. Cac bo phan kich hoat bang tay phai dugc bao vé doi véi
céc thao tac vo y.

Sau khi kich hoat béing tay hodc tu dong, c6 thé tat EPIRB bing tay .
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3.7 Cdc chi bdo

Deén hiéu (muc 3.5) phai bat diu phdt sdng trong khoang 10 gidy sau khi
EPIRB duoc kich hoat.

EPIRB phai c6 cdc chi bdo bang den hoic loa dé bdo tin hiéu dang phat. Chi
bdo bang den c6 thé két hop véi den hiéu.

3.8 Ché do tu thu

EPIRB phai c¢6 kha nang tu thir khong can st dung hé thong vé tinh, dé xac
dinh riing n6 hoat dong t6t. O diéu kién day tai t6i thiéu nhiing muc sau duoc thir:

- Dién 4p ac-qui di dé thoa man yéu cidu ngudn dién cap cho EPIRB;

- Tang ra tan so6 vo tuyén 406 MHz hoat dong; va

- Khod pha ctia mach vong khoa pha 406 MHz, néu st dung.

Khi ch€ do tu thir duoc kich hoat, EPIRB phai phat burst don 1a burst truyén
dan binh thudng cua né, ngoai trir mau dong bo khung phai l1a “011010000”. Viéc
hoan thanh tu thir phai duoc chi bdo. Sau d6 cac bo phan thir phai tu dong ngiing
hoat dong.

3.9 Nhdn

EPIRB phéi c¢6 mot hodac nhiéu nhin chita cdc thong tin sau (it nhat bang
ti€éng Anh):

- Ki hiéu kiéu, s6 séri va chi din ctia nha san xuat vé ki€u ac-qui str dung;

- Ngay can thay thé ac-qui;

- Chi dan day du dé co6 thé kich hoat, tit bang tay va tu thir

- Canh bao ring EPIRB chi sir dung trong trudng hop khan cap;

- Phan trong dé ghi tén tau, ma nhan dang luu dong hang hai MMSI va ho hiéu;

- Loai EPIRB ;

- Ma nhéan dang hé 16 dugc lap trinh trong EPIRB xac dinh boi cac bit 26 dén

85 cua ban tin s0;

- Khoang céch an toan tGi thiét bi la ban.
3.10 Cdc chi dan khai thdc

Nha san xudt thié€t bi phai cung cép day du cac chi dan va thong tin lién quan
dén bao quan, lap dat va khai thac EPIRB. Chi dan phai gom cédc phan: khai thac
phii hop, han ché tu thir t6i mic t6i thiéu dé van dam bao su tin cdy trong viéc khai
thac EPIRB, su thay thé€ dc-qui va tranh bdo dong sai.

13
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3.11 Thiét bi dan duong
EPIRB phai dugc trang bi mot thié€t bi dan duong hoat dong & tan s6 121,5 MHz
va thiét bi nay phai thoa man cac yéu ciu ctia muc 9.3.

3.12 Cac phu kién
Khi cac phu kién hoat dong, EPIRB van phai thoa man toan bo cac yéu cau
cla tiéu chudn ndy.

3.13 Nguon

3.13.1 Ac-qui

Thoi gian hoat dong clia dc-qui giGi han bdi ngay hét han ctia né phai it nhat
1a 3 nam.

Ngay hét han clia dc-qui 12 ngdy tinh tir ngdy san xuét dc-qui cong vdi t6i da
mot nira thoi gian hoat dong c6 ich cia dc-qui. Ngay hét han phai dugc dianh dau
r0 rang.

Thoi gian hoat dong c6 ich clia dc-qui 12 mot khoang thoi gian sau ngdy san
xuét dc-qui ma dc-qui van con thod man cdc yéu ciu cap nguodn dién cho EPIRB.
3.13.2 Yéu cdu an toan

Ac-qui phéi khong thé néi véi cuc tinh nguoc.

Ac-qui phai khong théi céc chat doc hai hodc 4n mon ra bén ngoai EPIRB.

4. Piéu kién do kiém
4.1 Yéu cdu chung

Céc yéu cdu cua tieu chuin ndy phai dugc thod man sau thdi gian 15 phit
khai dong.

Nha san xudt phai cung cap ddy du thong tin dé thiét 1ap, ki€ém tra va van hanh
thiét bi trong khi do kiém. C4c phu kién va chi bdo phai duoc van hanh trong khi
do kiém.

4.2 Kiém tra chdt luong

Trong tiéu chudn nay “kiém tra chit luong” nghia la:

- Xéc dinh tan s6 dic trung tir 4 1an do tiAn s6 mang cua tin hiéu khong diéu
ché fc(l), & céc diéu kién do ki€ém t6i han (muc 4.11 va 4.12) trong thoi gian S,
(hinh 5) ctia bon 1an phat lién ti€p nhu sau:

1

l
47
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Tan s6 dac trung phai nam gitra: 406,023 MHz va 406,027 MHz;

- Do cong suét diu ra ctia EPIRB & céc diéu kién do kiém binh thudng. Cong
sudt dau ra phai la: 37 dBm + 2 dB;

- Do cong suit dau ra cta thiét bi dan duong 121,5 MHz & céc diéu kién do
kiém binh thudong. Cong suat dau ra phai la: 17 dBm + 3 dB;

- Po tin s6 mang cua thiét bi din dudng 121,5 MHz & céc diéu kién do ki€ém
binh thuong. Tan s6 mang phai la: 121,5 MHz + 3,5 kHz.

- Kiém tra hoat dong ctia dén hiéu.

4.3 Chudn bi EPIRB dé do kiém

Khi do kiém, EPIRB phai duoc 1ap trinh dé phat cac burst s6 liéu dugc ma hoa
theo giao thic ngudi st dung do kiém (muc 8.3.6). Thiét bi din dudng phai duoc
chudn bi dé phat khi do kiém. Tranh phat tin hiéu cttu nan trén cdc tin s6 cttu nan
va an toan bing cdch bl tan s6 hodc ma hoa do ki€m.

Nha san xuét phai cung cap EPIRB c6 cong anten c6 thé ndi dugc véi thiét bi
do ki€ém bang cdp dong truc co tai két cudi 50 Q. Day n6i nay phai khong thdm
nuéc va chiu duge tat ca cac diéu kién moi trudng. Cong anten c6 thé dugc nha san
xuat chudn bi truée khi do ki€ém.

4.4 Trinh tu do kiém
Cac phép do phai duoc thuc hién theo thi tu nhu trong tiéu chuin nay va c6

thé két hop v6i ciac phép do nhu trinh bay trong cac dac ta C/S T.001 [10],
C/ST.007 [11] cia COSPAS-SARSAT.

Tat ca cac phép do phai duoc thuc hién trén mot khoi duy nhat va duoc chuin
bi theo muc 4.3.
4.5 Nguon do kiém

Thiét bi phai sir dung nguén dc-qui bén trong khi thuc hién cic do kiém va
kiém tra chat lugng.
4.6 Vi tri do kiém

Vi tri do kiém phai 12 mot vi tri khong c6 cdc vat phan xa nhu cay va cdc vat
kim loai. Céc vat phan xa khong dugc nam trong pham vi dudng elip c6 kich thuéc
nhu trong hinh 1.
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< Budng kinh I6n =6 m >
Cap déng truc
’ DPudng kinh nhd = 5,20 m
Anten phat xa
<—1,5m V< 3m ——> /<—1,5m—>‘} ~
; |_ /' May thu (may do
/ / ./ cudng do trudng
EPIRB hodc may phan

Anten do tich phc“§)

Pham vi cyc tiéu B R LT T T URORRL
(elip) khdng c6 vat phan xa

Hinh 1: Vi tri do kiém mdu

Pia hinh bén ngoai vi tri do phai bing phang. Bat ky vat dan nio bén trong
viing elip phai c6 kich thuéc nho hon 7 cm. Chuén bi mat san kim loai hoac lué6i day
dé c6 thé bao phu it nhit ving elip c6 truc 16n va truc nho nhu trong hinh 1. Tat ca
cac day dién va cap phai dugc di duéi san. Cap anten phai dugc kéo dai sau anten
do 1,5 m so véi hai truc, doc theo truc 16n trude khi di xuong san.

Trong khi do, khong c6 ngudi nao dugc diung trong pham vi 6 m tinh tu
EPIRB. Bio cé4o do kiém phai trinh bay chi ti€t vé moi trudong do kiém.

C6 thé bao quanh vi tri do kiém béng céc vat liéu nhu soi thay tinh, nhua, gb
hoac vai.

4.7 Thiét lap do kiém

Thiét lap do kiém nhu trong hinh 2.

EPIRB duoc dat & tu thé hoat dong nhu theo thiét ké va EPIRB dugc dat trong
mot mat hinh tron c6 kha nang quay 360° trong mat phang phuong vi. Nhu chi
trong hinh 2, mat xoay B phai ¢6 ban kinh t6i thi€u 1a 1,7A (125 c¢cm) va dugc 1am
bang vat liéu dan dién cao (dong hoac nhom). N6 phai duoc dat trén mat phiang A &
do cao chuan X = 0,75 £ 0,10 m. Vach néi cua EPIRB phai ngang mit xoay B va
anten cta EPIRB dugc dinh vi & giita.
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Anten dang th(
Géc anten

Pudng néi \
M3t xoay B H
(ban kinh 12,5 cm)\_ 0
/I—,g.\f\ EPIRB T

|
I
I
| &
|~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I

Mat san lién tuc

N 0,75 m
Mat san A Ban xoay J v
May thu do diéu
chinh & 406,025 MHz
Hinh 2: Thiét ldp do kiém
4.8 May thu do

May thu do (c6 thé 12 mdy do cudng do trudng hodc mdy phan tich phd) duoc
hiéu chinh nhu sau:

a) Noi thiét bi nhu trong hinh 2. Lap dat EPIRB nhu trong muc 4.7.

b) Bat EPIRB phat binh thudng. Dat bang thong may thu dé do cong suat phat.
Bang thong nay duoc st dung trong qud trinh do anten. Diéu chinh mdy thu dé c6
tin hiéu thu cuc dai. Dinh vi anten do trong mat phang (ding hoic ngang) ma c6 tin
hiéu thu dugc 16n nhat. Xoay anten EPIRB va xac dinh huéng cé cuong do truong
btic xa trung binh. Ghi lai muc thu;

c¢) Ngit anten do va cap ngudén RF chuin t6i mdy thu thong qua cép anten do.
Diéu chinh nguén tin hiéu dé c6 cung miic thu nhu trong phan b);

d) Ngit nguon RF chuén tir cdp anten do va do ddu ra RF biang mdy do
cong suat;

e) Noi lai nguon RF chuén t6i cap anten do va diéu chinh hé s6 khuéch dai
ctia may thu.

4.9 Anten do

Truong biic xa cta anten EPIRB dugc do tim va do bang anten ludng cuc.
Anten ludng cuc duoc dat cach anten EPIRB 3 m va duoc lap trén mot cot d& thang
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ditng ma c6 thé thay déi do cao cia anten do tir 1,3 dén 4,3 m (nghia la tir 10 dén
15 do so v6i mat phang B duoc dit & do cao chudn X = 0,75 m, hinh 2). Anten do
phai duoc nang Ién & géc nging duoc tinh theo cong thiic sau:

h=3tgdvaH=h+X
trong do:
X 12 do cao chuén (0,75 m);
h 12 do cao cta anten do so v6i do cao chuin X;
0 12 g6c ngdng so vdi mit xoay B (¢ do cao chuin X);
H 1a do cao ctia anten do so v4i mat san A.
Ghi chu: diém giira cla anten luéng cuc duoc sir dung dé€ xac dinh dé cao clia n6
Khi anten do dugc nang theo phuong thang diing, khoang cich (R) giita anten

EPIRB va anten do tang lén. Khoang cich (R) 1a ham cta géc ngang (0) va duoc
tinh theo cong thuc sau:

3
cosO

R =

Can biét hé s6 anten (AF) ctia anten do & 406 MHz.

Hé s6 nay thuong dugc nha san xudt anten ludng cuc cung cip. N6 dugc st
dung dé chuyén déi so do dién ap cam tng thanh cudng do trudng dién tir.

Do gia tri cia AF phu thuoc vao huéng truyén séng so véi hudng ctia anten
thu nén anten ludng cuc phai luon vuodng goc véi hudng truyén séng (hinh 3). Dé
giam sai s6 trong khi do, sit dung hé s6 hiéu chinh d6 thi phuong huéng clia anten
do (hinh 4). Véi anten ludng cuc, hé so6 hiéu chinh anten dugc tinh nhu sau:

_ ﬁ v cosS (90 x sin 9)

cos 0

AF

C

aP=

trong do:

AF la hé s0 anten cua anten do 6 406 MHz;

0 1a g6c ngang;

P 1a hé s6 hiéu chinh ctia anten ludng cuc.

Ghi chu: Hé s6 hiéu chinh (P) bang 1 khi anten do vuéng goc vai hudng truyén

song. Vi vay, P bang 1 khi anten do phan cuc ngang & béat ky goc ngdng nao. Hé
s6 hiéu chinh chi 4p dung véi cac phép do phan cuc dimg.
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Anten do

D6 thi phuong huéng .- A7 \

\L I\ 3m

Hinh 3: Anten do vuéng géc vdi phuong truyén song

Anten do

90 x sin 6 S .
P=cos( X sin 0) ]“

cos 0 S~o -

Hinh 4: Anten do khong vuéng géc voi phuong truyén song
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4.10 Piéu kién do kiém binh thuong
Piéu kién nhiét do va do 4m:
_ Nhiét do: +15°C dén 35°C:;
- Do 4m tuong doi: 20% dén 75%.

4.11 Piéu kién do kiém t6i han

Cac phép do dugc thuc hién theo thu tuc trong muc 4.12 tai cac nhiét do tGi
han trén va duéi nhu sau:

- V6i EPIRB loai 1 : - 40°C va +55°C

- V6i EPIRB loai 2 : -20°C va +55°C

Khi do kiém co cau tu giadi phéng & nhiét do t6i han, nhiét do t6i han trén va
duéi 1a -30°C va +65°C
4.12 Thii tuc do kiém & nhiét do téi han

Thiét bi phai duoc tat trong thoi gian 6n dinh nhiét do.

TruGe khi thuc hién cdc phép do, thiét bi phai dat dugc can bang nhiét trong
buodng do va dugc bat trong thoi gian 15 phiit.

4.13 Sai s6 do
Bdng 1: Sai so do tuyét doi
Thoéng sd Sai s6 cuc dai
Chu ky [3p lai +0,01s
Téng thai gian phat +1,0ms
Phan mao dau séng mang +1,0ms
Toc do bit + 0,6 bit/s
Tan s6 danh dinh +100 Hz
D6 6n dinh tan s8 <1x107°
Cong suat phat +0,5dB
Mét na phé +2dB
Thai gian qua dé séng mang +0,5ms
Thai gian qua do diéu ché +25 s
Dai xing diéu ché <0,01
Diéu ché pha + 0,04 rad
Nhiét do +2°C
Do anten +3dB
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4.14 Pdanh gid két qud do

- Gia tri do so vdi céc gidi han tuong ting s& dugc st dung dé quyét dinh thiét
bi ¢6 thod man cdc yéu cdu cua tiéu chuin nay hay khong;

- Gid tri sai s6 do ctia mdi thong so phai dugc dua vao trong bdo cdo do kiém;

- Gia tri sai s6 do ghi lai cia moi phép do phai bang hoac thap hon cic gia tri
cuc dai trong bang 1.

5. Thir nghiém moi truong

5.1 Yéu cau chung

Céac thir nghiém moi trudng trong muc nay dugc thuc hién truée cic do ki€ém
khdc. EPIRB phai duoc lap dat trong co cau tu giai phong & diéu kién hoat dong
binh thuong nhung khong dugc phat, trir khi ¢6 chi dinh khac.

5.2 Thit nhiét do

5.2.1 Pinh nghia
Tinh 6n dinh d6i v6i cdc anh hudng clia nhiét do 1a kha nang cua thiét bi duy
tri chi tiéu dién va co xac dinh sau khi thir nhiét do.

Toc do tang va giam nhiét do ctia budng do t6i da 1a 1°C/phuit.
5.2.2 Thut nung kho

5.2.2.1 Phuong phéap do

Thiét bi phai duoc dit trong mot buéng do c6 nhiét do phong binh thuong.
Sau d6 tang nhiet do va giit & 70°C (£ 3°C) trong mot khoang thoi gian tir 10 gid
dén 16 gio.

Sau thoi gian nay, bo phan diéu khién nhiét do trong thiét bi méi duoc bat va
nhiét do buéng do dugc giam xuong +55°C (+ 3°C). Qu4 trinh giam nhiét do phai
hoan thanh trong 30 phuit.

Sau d6 EPIRB dugc bat va duy tri lam viéc binh thuong trong 2 gio. Nhiét do
ctia budéng do phai dugc giit & +55°C (+ 3°C) trong thdi gian nay. Thi€t bi phai duoc
kiém tra chat luong trong thoi gian 30 phiit cudi.

Cudi qua trinh thtr, buéng do phai duoc giam nhiét do trong thoi gian khong
it hon 1 gio. Thiét bi dugc dat trong diéu kién nhiét do va do 4m phong binh thudng
trong thoi gian khong it hon 3 gio trude khi phép do ti€p theo duoc thuc hién.
5.2.2.2 Yéu cau

Céc yéu ciu cta kiém tra chat luong phai dugc thoa man.
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5.2.3 Thit nung dm

5.2.3.1 Phuong phéap do

Thiét bi phai dugc dat trong mot buéng do & nhiét do phong binh thuong. Do
4m cua phong duoc giit khong do6i trong thoi gian 3 gid (+ 0,5 gid). Thiét bi duoc
nung tir nhiét do phong t6i 40°C (+ 3°C) va trong khoang thoi gian nay phai duy tri
do 4m tuwong d6i 6 93 % (£ 2 %).

Nhiing diéu kién nay phai dugc duy tri trong mot khoang thoi gian tir 10 gio
dén 16 gio.

30 phut sau, EPIRB dugc bat va duy tri lam viéc trong 2 gio.

Nhiét do va do 4m tuwong d6i cua budng do phai giit & 40°C (+ 3°C) va 93 %
(£ 2 %) trong khoang thoi gian 2 gid 30 phdt. Thiét bi phai dugc ki€ém tra chat
luong trong thoi gian 30 phut cuoi.

Cu6i qua trinh thtr, buéng do phai duoc giam xudng nhiét do0 phong binh
thudng trong thoi gian khong it hon 1 gid. Thiét bi dugc dat trong diéu kién nhiét
do va do am phong binh thudng trong thoi gian khong it hon 3 gid hoic t6i khi do
am dugc phan tdn déu trude khi thuc hién kiém tra chat luong ti€p theo.
5.2.3.2 Yéu cau

Céc yéu ciu cua kiém tra chat luong phai dugc thoa man.

5.2.4 Thit nhiét do thdp
5.2.4.1 Phuong phéap do

Thiét bi phai dugc dat trong mot buong do ¢ nhiét do phong binh thuong. Sau
d6 giam nhiét do va gitt & -40°C (£ 3°C) v6i EPIRB loai 1 va -30°C (+ 3°C) véi
EPIRB loai 2 trong mot khoang thai gian tir 10 gio dén 16 gio.

Bo phan diéu khién nhiét do cta thiét bi dugc bat va phong duoc chuyén t6i
nhiét do -20°C (+ 3°C) (vdi thiét bi loai 2). Qua trinh nay phai hoan thanh trong
25 phit (£ 5 phat).

Nhiét do ctia phong phai duoc duy tri & -20°C (+ 3°C) trong thoi gian 2 gid.

Thiét bi duoc kiém tra chat luong trong 30 phiit cudi ctia qud trinh thir nghiém.

Cudi qua trinh thtr, buéng do phai dugc giam xudng nhiét do phong binh
thudng trong thoi gian khong it hon 1 gid. Thiét bi dugc dat trong diéu kién nhiét
do va do 4m phong binh thudng trong thoi gian khong it hon 3 gid hoic t6i khi do
4m dugc phan tdn déu trude khi thuc hién phép do ti€p theo.

Sau thlr nghiém thiét bi phai hoat dong binh thuong.
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5.2.4.2 Yéu cau

Cac yéu ciu cua kiém tra chat luong phai dugc thoa man.

5.3 Thu rung
5.3.1 Pinh nghia

Tinh 6n dinh d6i v6i cdc anh hudng cua rung 1a kha niang cua thiét bi duy tri
chi tiéu dién va co khong doi sau khi thir rung.
5.3.2 Phuong phap do

Thiét bi dugc gan vao mot ban rung bdi cdc phuong tién ho trg ctia nd. Thiét
bi ¢6 thé duoc treo dé bu trong lugng ma ban rung khong chiu duoc.

Tranh cac anh hudng dén chi tiéu thiét bi do truong dién tir cia khoi rung.

Thiét bi phai chiu rung dang sin theo phuong thang diing & tit ca cic tdn s6
nam gitta:

- 2 Hz (-0/+3 Hz) va 13,2 Hz véi khoang rung £ 1 mm + 10 % (gia toc toi da
7 m/s*> & 13,2 Hz); va

- 13,2 Hz va 100 Hz vé6i gia t6c t6i da khong doi 7 m/s>.

Toc do quét tan s6 phai du thap dé cho phép phat hién su cong hudng trong
cac phan cua thiét bi.

Do tim cong hudng phai dugc thuc hién trong khi thir rung. Néu tim thay su
cong hudng & bat ky phan nao, thi€t bi phai dugc thlr su chiu rung & tan s6 cong
hudng d6 véi thoi gian khong it hon 2 gio. Thut nghiém phai dugc lap lai véi miic
rung nhu trén & huéng vuong géc tuong hd trong mat phang ngang.

Kiém tra chat luong ctia EPIRB va khéi diéu khién tir xa (n€u trang bi) phai
dugc thuc hién trong va sau khi thlr rung. Cudi qua trinh thir, thiét bi dugc xem xét
cac sai hong co khi.

5.3.3 Yéu cdu

EPIRB phai khong phéng khoi vi tri 1ap rap cta n6 va khong tu dong kich hoat
trong khi thir rung.

Céc yéu cau cua kiém tra chat luong phai thoa man. Khong c¢6 sai hong co khi
nao c6 thé nhin thiy bing mat thudng.

5.4 Thu va cham
5.4.1 Pinh nghia

Tinh 6n dinh d6i v6i anh hudng clia va cham 1a kha nang cua thiét bi duy tri
chi tiéu dién va co xac dinh sau khi thir va cham.
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5.4.2 Phuong phap do

EPIRB phai dugc lap trong co cau tu gidi phong cua nd. Thir nghiém duoc tién
hanh véi:

- Gia toc dinh: 98 m/s* + 10 %;

- Do rong xung: 18 ms + 20 %;

- Dang séng: Séng hinh sin ntra chu ky;

- Truc thir: Thang ding;

- S6 va cham: 4000.

Cu6i qud trinh thir nghiém, thiét bi phai duoc ki€ém tra cdc sai hong co khi.
Thuc hién tu tht EPIRB (muc 3.8).
5.4.3 Yéu cdu

EPIRB khong dugc phéng khoi vi tri ctia né va phai khong tu dong kich hoat
trong qua trinh thu.

Viéc hoan thanh tu thir phai duoc chi bao.

Khong c6 sai hong co khi nao c6 thé nhin thdy bang mét thuong.

5.5 Thu an mon

Thir nghiém c6 thé khong can néu nha san xuat c6 kha niang cung cap diy du
cdc thong tin vé cdc thanh phan, cdc chat va kha nang duy tri cdc chi tiéu dién va co
xac dinh doi véi cac anh hudng cua su an mon.
5.5.1 Pinh nghia

Tinh 6n dinh d6i v6i anh hudng ctia an mon 13 kha nang cua thiét bi duy tri chi
tieu dién va co xac dinh sau khi thuc hién thir nghiém sau.
5.5.2 Phuong phap do

Str dung thi€t bi phun suwong dung dich mudi c6 thanh phan nhu trong bang 2.

Bdng 2: Thanh phan dung dich mudi

NaCl 26,5 g +10 %
MgCl, 2,5 g +10 %
MgSO, 3,3 g +10 %
CaCl, 1,1 g +10 %
KCI 0,73 g +10 %
Na,CO, 0,20 g +10 %
NaBr 0,28 g +10 %
Thém nuéc cat dé tao thanh 1 lit dung dich
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Ngoai ra c6 thé sir dung dung dich NaCl 5 %. Mu6i dugc sit dung trong thir
nghiém phai 1a NaCl chat lugng cao (0,1 % 16t va 0,3 % tong tap chit).

Dung dich duoc pha ché bang cdch hoa tan 5 phan (+ 1) trong luong clia mudi
trong 95 phan trong luong cua nude cat hoac nudc duge khir khodng.

Do pH cua dung dich phai nam giita 6,5 va 7,2 & nhiét do 20°C (+ 2°C). Duy
tri do pH trong khoang nay bing cich pha théem HCI hoic NaOH dé diéu chinh
do pH.

Céc thiét bi phun suong phai dam bao khong c6 thanh phan an mon trong
dung dich muoi.

Phun suong dung dich mudi trén toan bo mat ngoai cta thiét bi trong thoi gian
1 gi®. Sau méi 1an phun, thi€t bi duoc luu trit v6i thoi gian 7 ngay & nhiét do 40°C
(£ 2°C). B¢ 4m tuong doi trong khi luu trit duoc giit trong khoang 90 % va 95 %.
Qua trinh trén dugc thuc hién 4 lan.

Cudi thoi gian thir nghiém, thiét bi phai duogc xem xét biang mat thudong. Qud
trinh tu thit EPIRB (muc 3.8) phai dugc thuc hién.

5.5.3 Yéu cdu

Cac yéu ciu cua kiém tra chat luong phai dugc thoa man va cdc phan kim loai
khong bi an mon.

Trong trudng hop duoc 1ap kin, thiét bi phai khong c¢6 d4u hiéu bi thAim am.

Viéc hoan thanh tu thir phai duoc chi bao.

5.6 Thu roi vao nudc
5.6.1 Pinh nghia

Tinh 6n dinh d6i v6i anh hudng khi roi vao nudc 1a kha nang ctia EPIRB giit
dugc chi tiéu dién va co xac dinh sau khi thuc hién thir nghiém dudi day.
5.6.2 Phuong phap do

EPIRB dugc thao khoi co cau tu giai phong va duge tha vao nuéc. EPIRB
dugc tha ba lan vao nudc tir dd cao 20 m £ 1 m & vi tri hoat dong binh thuong, vi tri
dao nguogc va vi tri vuong gdéc so véi vi tri hoat dong binh thuong.

Cuo6i qua trinh thir nghiém, thuc hién qua trinh tu thir (muc 3.8).
5.6.3 Yéu cdu

Viéc hoan thanh tu thir phai duoc chi bao.

Khong c6 sai hong nao c6 thé nhin thdy bing mat thudng.
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5.7 Thu soc nhiét
5.7.1 Pinh nghia

Tinh 6n dinh doi v6i anh hudng do s6c¢ nhiét 1a kha nang cta thiét bi duy tri
dugce chi tiéu dién va co xac dinh sau khi thir nghiém dudi day dugc thuc hién.
5.7.2 Phuong phap do

Thiét bi dugc dat trong moi trudng khong khi +65°C (+ 3°C) trong 1 gid. Sau
d6 n6 duoc ngam trong nudc véi nhiét do +20°C (= 3°C) & do sau 10 cm (do tir
diém cao nhat ctia EPIRB dén mit nudc) trong thoi gian 1 gio.

Cuoi qua trinh thir nghiém, thuc hién qua trinh tu thir (muc 3.8).
5.7.3 Yéu cdu

Viéc hoan thanh tu thir phai duoc chi bao.

Khong c6 sai hong nao c6 thé nhin thdy bing mat thudng.

5.8 Thit ngdm nudc
5.8.1 Pinh nghia

Tinh 6n dinh d6i v6i anh hudng khi ngdm nudc 1a kha nang cua EPIRB giit
dugc chi tiéu dién va co xac dinh sau khi thuc hién thir nghiém sau.
5.8.2 Phuong phap do

Thiét bi phai chiu ap suit thuy luc 100 kPa (tuong tng vé6i do sau 10 m) trong
thoi gian 5 phut.

Cuoi qua trinh thir nghiém, thuc hién qua trinh tu thir (muc 3.8).
5.8.3 Yéu cdu

Viéc hoan thanh tu thir phai duoc chi bao.

Khong c6 sai hong nao c6 thé nhin thdy bing mat thudng.

5.9 Thu tdc dong cua dong phun nudc

5.9.1 Pinh nghia

Tinh 6n dinh doi v6i anh hudng ciia nude tir voi phun 1a kha nang gitt EPIRB
trong co cdu tu giai phong cua né va khong phat bao dong cdp ctu khi thir tic dong
ctuia dong phun nuéc.
5.9.2 Phuong phap do

EPIRB dugc lap trong co cdu tu gidi phéng. Phun nudc truc ti€p vao EPIRB
trong thoi gian 5 phit. Voi phun nudc phai ¢6 duong kinh danh dinh 1a 63,5 mm va
toc do phun nudc 1a 2300 lit nuéc mot phit. Diém ddu cta voi phun phai cich
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EPIRB 3,5 m va cao hon diém g6c cuia anten 1,5 m. Voi phun nuéc duge di chuyén
trong khi thir nghiém dé phun nuéc t6i EPIRB tir tat ca cdc hudng trong cung 180°
vuong goc véi vi tri 1ap rap binh thudng ciia EPIRB.
5.9.3 Yéu cdu

EPIRB khong dugc phéng khoi vi tri ctia né va phai khong tu dong kich hoat

trong qua trinh thr.

5.10 Thi noi
5.10.1 Pinh nghia

Do noi dugc tinh theo phén tram cua ty s6 luc néi trén trong luc.
5.10.2 Phuong phap do

EPIRB duoc ngam trong nudc.

C6 thé str dung mot trong hai phuong phdp sau:

- Luc néi duge do trong khi toan bo EPIRB ngap trong nudc. Sau d6 1ay luc
néi chia cho trong luc do duoc. Két qua duoc ghi lai; hodc

- Do ndi c6 thé dugc tinh biang cdch chia thé tich cua khoi trén mit nudc cho
thé tich ctia khoi duéi mat nudc. Két qua duge ghi lai.
5.10.3 Yéu cau

Do ndi nhod nhat 13: 5 %.
5.11 Thu birc xa mat troi

Thir nghiém nay c6 thé khong cin néu nha san xuét ¢6 thé cung cap du céc
ching c¢6 ma cac thanh phan, vat liéu... duy tri duoc chi tiéu dién va co xac dinh
dudi anh hudng clia blic xa mat troi lién tuc.
5.11.1 Pinh nghia

Tinh 6n dinh d6i v6i anh hudng cuia biic xa mat troi 12 kha nang cta thi€t bi duy
tri dugc chi tiéu dién va co xac dinh sau khi thir nghiém dudi day duoc thuc hién.
5.11.2 Phuong phap do

Thiét bi phai dugc dat dudi nguon bic xa mat troi gia (xem bang 3) trong 80 gio.

Cuoi qua trinh thir nghiém, qua trinh tu thir (muc 3.8) phai dugc thuc hién.

Cudng do sang & diém thir (gém ca bic xa phan xa tir xung quanh) phai la
1120 kW/m? £ 10 % véi su phan b6 phd nhu trong bang 3.
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Bdng 3: Phdn bo phd

Ving phé | T& ngoai | T ngoai Nhin thay Héng
B A ngoai
Bang théng | 0,28-0,32 | 0,32-0,40 | 0,40-0,52 | 0,52-0,64 | 0,64-0,78 | 0,78-3,00
(nm)
Birc xa 5 63 200 186 174 492
(W/m?)
Dung sai +35 +25 +10 +10 +10 +20
(%)
Ghi chu: Blc xa ¢6 budc séng ngan hon 0,30 pum t6i bé mat trai dat [a khong dang ké

5.11.3 Yéu cau
Viéc hoan thanh tu thir phai duoc chi bao.

Khong c6 sai hong nao c6 thé nhin thdy bing mat thudng.

5.12 Thu tac dung cua dau

Thir nghiém nay c6 thé khong cidn néu nha san xuét c6 thé cung cap du cic
ching ¢6 ma cac thanh phan, vat liéu... duy tri duogc chi tiéu dién va co do tac dung
cua dau.
5.12.1 Pinh nghia

Tinh 6n dinh d6i v6i anh huong khi nhiing trong dau 12 kha nang cta thiét bi
duy tri cac chi tiéu dién va co xac dinh sau khi thir nghiém duéi day duogc thuc hién.
5.12.2 Phuong phap do

EPIRB phéi dugc nhing trong ddu trong 6 gid & nhiét do 19°C (+ 1°C) vdi yéu
cau sau:

- biém Aniline: 120°C + 5°C;

- Diém Flash: Téi thiéu 1a 240°C;

- Do nhét: 10 - 25 ¢St & 99°C.

- Céc dAu sau c6 thé duoc st dung:

- Dau ATSM s0 1;

- Dau ATSM s0 2;

-Dau ISO so6 1.
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Cu6i qua trinh thir nghiém, thuc hién qua trinh tu thir (muc 3.8). Sau khi thir
nghiém, EPIRB phai dugc rira sach theo cac chi dan ctia nha san xuét.

5.12.3 Yéu cau
Viéc hoan thanh tu thir phai duoc chi bao.

EPIRB phai khong c6 dau hiéu hong nhu co, v, nd, tan hoac thay doi cac dic
tinh co khi.

6. May phat
6.1 Cong sudt dau ra
6.1.1 Dinh nghia
Cong suat dau ra cua EPIRB la cong suit trung binh cung cip cho dau cudi
RF 50 Q trong mot chu ky tan s6 vo tuyén.
6.1.2 Phuong phdp do
Cong suat tai ddu ra ctia EPIRB dugc do & cdc diéu kién do kiém binh thudng va
duoc ghi lai. Cong suat ndy dugc ding nhu cong sut ddu ra chuin ctia EPIRB (Py).
Phép do dugc lap lai & cac diéu kién do kiém t6i han. Cac gi4 tri nay duoc
ghi lai.
6.1.3 Yéu cdu
Cong suat dau ra la: 37 dBm + 2 dB.

6.2 Tan so ddc trung
6.2.1 Dinh nghia

Tan s6 cta tin hiéu khong diéu ché phat boi EPIRB.
6.2.2 Phuong phdp do

Tan s6 dac trung (f,) dugc xac dinh tir 18 phép do tan s6 mang cula tin hiéu
khong diéu ché .V ,dugc thuc hién & cdc diéu kién t6i han (muc 4.11 va 4.12) trong
thoi gian S, (Hinh 5) cta 18 lan phat lién ti€p nhu sau:
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Tin hiéu phat
P

r ; !
/ i Séng mang R

| chua diéu ché

0,1P--- i

Séng mang \
da diéu ché \

_ S, . S, S;
! | 1 | | |
1 100ms | | 100ms | | 100ms |
I
A < > < g
—>12 ms! i i —>15 msi<— :
| | | \ |

- Xung S, bt dau sau 12ms tinh tir thoi diém d4u clia séng mang khong diéu ché.
- Xung S, b4t dau & bit 23.
- Xung S, bt ddu sau 15 ms tinh tir khi két thac S,.

Hinh 5: Cdc thoi gian do

6.2.3 Yéu cdu
Tan s6 dac trung phai nam trong khoang: 406,023 MHz va 406,027 MHz.

6.3 Do on dinh tdn s6 thoi han ngdn
6.3.1 Dinh nghia

Do 6n dinh tan s6 trong s6 1an phat dugc xac dinh trudc.
6.3.2 Phuong phdp do

Do 6n dinh tan s6 thoi han ngan thu duoc tir cac phép do £® va £, dugc thuc
hién & céc diéu kién do ki€ém t6i han (muc 4.11 va 4.12) trong céc thoi gian S, va S,
(hinh 5) ctia 18 lan phat lién ti€p nhu sau:

2
2 _¢£3)
R 18 fi fi

c == X
100ms 36 _— £ )
1

6.3.3 Yéu cdu
Do 6n dinh tan s6 thoi han ngin phai nho hon: 2x107 .
6.4 Do on dinh tdn s6 thoi han trung binh

6.4.1 Dinh nghia

Do 6n dinh tin so thoi han trung binh dugc d4nh gid theo hai tham so 1a do
doc trung binh ctia duong tan so - thoi gian trong mot khoang thoi gian dinh trudc
va bién thién tan s6 du so véi do doc do.
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6.4.2 Phuong phdp do

Do 6n dinh tan s6 thoi gian trung binh thu dugc tir cdc phép do £?, dugc thuc
hién & cdc diéu kién do kiém t6i han (muc 4.11 va 4.12) trén céc 14n phat lién tiép
tai cdc thoi diém t. trong thoi gian 15 phit (hinh 6).

A

7

Thai gian

A------

15 phut
Hinh 6: Po dé én dinh tdn s thoi han trung binh

V6i 1 nhém (n) phép do, do 6n dinh tan s6 thoi han trung binh duoc xdc dinh
bdi do déc trung binh clia dudng thang binh phuong nho nhat va bién thién tin so
du so véi do doc do.

Do doc trung binh dugc tinh nhu sau:

n n n
n) tif; = 2.6 20t

A = _i=] i=1 =l

i=1

Tung do tai goc ctia dudng thiang binh phuong nhé nhat duoc tinh nhu sau:

n n 2 n
ny f;> "= >t > tf;
=1 i=l i

—

i=1 =l

B=

Bién thién tan s6 du duoc tinh nhu sau:
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G \/li(fi ~At, -B)

0 -
Vé6i chu ky lap lai phat 1a 50 s, s€ c6 18 phép do trong thoi gian 15 phut
(n = 18).
6.3.3 Yéu cdu
Do doc trung binh khong duoc vuot qud: 1 x 107 .
Bién thién tdn s6 du khong dugc vuot qua: 3 x 107,

6.5 Gradien nhiét do
6.5.1 Dinh nghia

Tinh 6n dinh d6i v6i anh hudng clia gradien nhiét do 1a kha nang cia EPIRB
duy tri chi tiéu dién xac dinh khi cac phép do sau dugc thuc hién.
6.5.2 Phuong phdp do

Trong khi tit, EPIRB duoc phép 6n dinh trong 2 gid tai nhiét do hoat dong
thap nhat, sau d6 dugc bat va chiu gradien nhiét do nhu xac dinh trong hinh 7.
Trong thoi gian d6, cac phép do sau thuc hién trén mdi burst:

- Tan s6 dic trung (muc 6.2), do 6n dinh tin s6 thoi han ngdn (muc 6.3) va do
on dinh tin s6 thoi han trung binh (muc 6.4).

- Cong sudt dau ra (muc 6.1).

- Ban tin s6 (muc 7).

N A B
-
Lo Yo Y [
o
<y t warmeup = 15 M
f“i'_).
= Do déc = +5 °Clgio

P6 déc = -5 °Clgid

Tmin

Thdai gian

tstart ton  tmean
- T =-40°C(EPIRB loai 1)
- Toin = -20°C(EPIRB loai 2)
- t,, = EPIRB bat sau 2 gid “lam lanh”
- tyean = thdi gian bat d4u 6n dinh tan sé (t,, + 15 phat)

Hinh 7: Gradien nhiét do
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6.5.3 Yéu cdu

Céc yéu ciu cla cdc muc 6.2 (tdn s6 dic trung), muc 6.3 (do6 6n dinh tdn s6
thoi han ngin), muc 6.4 (d6 6n dinh tan s6 thoi han trung binh), muc 6.1 (cong suat
dau ra) va muc 8 (ma hoa EPIRB) phai duoc thoa man.

6.6 Mat na phé RF
6.6.1 Dinh nghia

Mit na phé RF dugc xéc dinh theo cong sudt ddu ra so v6i cong suét cuc dai
trong bang tan 406,0 - 406,1 MHz.
6.6.2 Phuong phdp do

Thiét bi dugc néi véi mot may phan tich pho.

EPIRB phit tin hiéu diéu ché€ trén tan s6 f. & cic diéu kién do kiém t6i han
(muc 4.11 va 4.12).

Tr& khang vao cia mdy phan tich phé 1a 50Q. T4n s6 trung tam cta hé thong
hién thi clia may phan tich phé phai 1 tAn s6 séng mang cua EPIRB. Do phan giai
tdn s6 clia may phan tich phé 1a 100 Hz.

Hinh hién thi trén man phai duoc ghi lai.
6.6.3 Yéu cdu

Phat xa khano dirae wirat ana ciac mite dirae x4c dinh hdi mit na nhd trono hinh 8.

0 dBc
R T
5 |
S |
o -20dBc| | |-20dBc
o P
T Lo
L o
© o
G -30 dBc Lo -30 dBc
8 : to !
2 | A !
i -35 dBc ; b ; -35 dBc
© | oo ! !
@ | | L : i
3 |-40dBc : ! Lo ! ! -40 dBc
o) ! | i oo i i !
S ! : ! Lo : i !
© | (¢ (¢ : . : N G R ¢ N
J )) 3 )) ))
-24 12 7 343 4T 412 +24
406,0 MHz 406,1 MHz

Tén s6 clia EPIRB (kHz)

P, = CAng suét séng mang khong diéu ché dau ra clla EPIRB
f, = Tan s6 s6ng mang clia EPIRB

dBc = Mirc cong suét tin hiéu phat clia EPIRB theo dB so véi P,
(86 phan gidi bang tan clia may phan tich phé 1a 100Hz)

Hinh 8: Mt na phé & bang 406,0 dén 406,1 MH:z
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6.7 Do léch pha va sw md hod s liéu

6.7.1 Dinh nghia
Do 1éch pha 1a hiéu giita pha tdc thoi ctia tin s6 vo tuyén duoc diéu ché va pha

ctia song mang khong diéu ché.

6.7.2 Phuong phdp do

Tin hiéu RF da diéu ch€ duoc dua t6i dau vao ctia mot bo giai diéu ché tuyén
tinh va mot bo giai ma.

Céc gia tri gi6i han cua pha ¢, va ¢, trong hinh 9, duoc do & cac diéu kién do
kiém t6i han (muc 4.11 va 4.12) khong tinh dén cac gia tri tic thoi.

6.7.3 Yéu cdu

Séng mang duogc di€u ché pha (G1B) vdéi hai gia tri dinh 1a +1,1 + 0,1 rad va
-1,1 £0,1 rad so véi s6ng mang khong di€u ché. S6 liéu phai dugc ma hod hai pha
L nhu trong hinh 9.

Chu ky bit

—_—

S6 lieu
NRZ

¢, =+1,1rad i :
Orad — ‘ | ‘ ‘ ‘ i ‘ | ‘ i
(p2=-1,1 rad ! '

Hinh 9: Mda hod sé'liéu va dang diéu ché

E

6.8 Qud do diéu ché

6.8.1 Dinh nghia

Thoi gian qud do di€u ché€ ting (Ty) va thoi gian qua do di€u ché giam (Ty)
cta dang séng da diéu ché 1a thoi gian do duoc giita cac diém 0,9 clia chuyén tiép
pha dinh - dinh (hinh 10).
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+o 1 Tin hiéu da diéu ché

Thai gian

To=150us £ 100 ps T =150 ps + 100 us
Hinh 10: Thoi gian diéu ché tdng va giam

6.8.2 Phuong phdp do

Tin hiéu RF da diéu ch€ duoc dua tGi diu vao cua bo giai di€u ché tuyén tinh.
Thoi gian qua do diéu ché tang (Ty) va thoi gian qua do diéu ch€ giam (T) dugc do
& cac diéu kién do kiém t6i han (muc 4.11 va 4.12) va duoc ghi lai.
6.8.3 Yéu cdu

Céc thoi gian qué do di€u ché tang va giam cua dang séng da diéu ché phai la:

150 pus £+ 100 ps.
6.9 Doi xiing diéu ché
6.9.1 Dinh nghia

Dai xitng diéu ch€ 1a su khdc nhau gitta cdc khoang thoi gian T, va T, nhu xac
dinh trong hinh 11.

+o
Tin hiéu da diéu ché

Thai gian

Hinh 11: Doi xitng diéu ché
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6.9.2 Phuong phdp do
Tin hiéu RF da diéu ch€ dugc dua t6i ddu vao cua bo giai di€u ché€ tuyén tinh.
Céc thoi gian T, va T, dugc do & cdc diéu kién t6i han (muc 4.11 va 4.12) va
duoc ghi lai.
6.9.3 Yéu cdu

T] — T2

Tinh d6i xding di€u ché phai thoa man: < 0,05.

7. Dang tin hiéu

7.1 Yéu cdau chung
Phat xa cia EPIRB duoc di€éu ché bdi tin hiéu s6 gdm phan diu, ban tin va
moOt ma stra 16i. Dang tin hiéu duoc xac dinh trong muc nay.

Ghi chu: Cac phép do trong muc 7 duoc thuc hién trén 18 burst.

7.2 Chu ky lap lai
7.2.1 Dinh nghia

Khoang thoi gian gitta cdc diém 90% (0,9 Py) cong suat cua hai 14n phét lién
ti€p (T) (hinh 12).

Tin hiéu phat sau khi tach séng

i i T ;
Tin hiéu i
| 2 pha |_|_| | !
- | |
—— |
' Tr >
Hinh 12: Chu ky ldp lai
7.2.2 Phuong phap do

Chu ky lap lai (Ty) duoc do trong 18 lan phat lién tuc. Cac phép do dugc thuc
hién & céc diéu kién do kiém t6i han (muc 4.11 va 4.12) va sai s6 giita cdc gid tri
cuc dai va cuc tiéu cua chu ky 1ap lai phai nho hon 1 giay. Ghi lai céc gi4 tri cuc
dai va cuc tiéu cta Ty.
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7.2.3 Yéu cau
Ty phai nam trong khoang: 47,5 s dén 52,5 s

7.3 Téng thoi gian phdt (T,)
7.3.1 Dinh nghia

Khoang thoi gian phat cong sudt & tan s6 dac trung trong mot 1an phat
7.3.2 Phuong phap do

Tong thoi gian phat (T,) dugc do & cdc diéu kién do kiém t6i han (muc 4.11 va
4.12) gitta cac di€ém ma cong suit séng mang dau ra bang 90% gia tri giGi han cua
né (hinh 12).
7.3.3 Yéu cdu

Tong thoi gian phét (T,) phai ndm trong gidi han sau:

- Ban tin ngéan: 435,6 ms dén 444,4 ms;

- Ban tin dai (tuy chon): 514,8 ms dén 525,2 ms.

7.4 Phan mao dau song mang (CW)
7.4.1 Dinh nghia

Phan mao ddu séng mang 1a s6ng mang khong diéu ché, ¢6 mot khoang thoi
gian xac dinh, & ddu mo6i ban tin so.
7.4.2 Phuong phap do

Thoi han ctia phan ddu CW (T, ) dugc do & cic diéu kién do kiém t6i han
(muc 4.11 va 4.12), giita diém ma cong suit séng mang dau ra dat 90% gia tri giGi
han clia n6é va diém bt dau cua ban tin s6 (hinh 12). Phép do nay dugc thuc hién
trong 18 lan phat lién tié€p.
7.4.3 Yéu cdu

Phan mao d4u séng mang phai nam trong khoang: 158,4 ms dén 161,6 ms.

7.5 Toc do bit
7.5.1 Dinh nghia

Toc do bit 1a s6 bit/giay.
7.5.2 Phuong phap do

Toc do bit (f,) duge do & cdc diéu kién do kiém t6i han (muc 4.11 va 4.12),
trén 15 bit dau tién trong 1 1an phat. Phép do dugc thuc hién trong 18 lan phat va
toc do bit duoc ghi lai.
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7.5.3 Yéu cau
Toc do bit phai nam trong khoang: 396 bit/s dén 404 bit/s.

8. Ma hoa EPIRB

8.1 Yéu cau chung

Nhitng kiém tra ndy dugc thuc hién & cic diéu kién do kiém t6i han
(muc 4.11 va 4.12).

Noi dung cuia ban tin s6 trong muc nay phai dugc kiém tra theo mot ban tin do
nha san xudt cung cip. Méi trudng s6 liu phai dugc kiém tra theo timng bit. Ma stra
sai cling phai duoc kiém tra.

Ban tin s6 dugc phat boi EPIRB gom c6:

a) 112 bit cho ban tin ngan (280 ms * 1 %);

b) 144 bit cho ban tin dai (360 ms + 1 %).

Nhitng bit nay dugc chia thanh 4 nhoém:

- 24 bit dau tién dugc phat (cac vi tri tr 1 d€n 24) 1a cac bit hé thong va duogc
stt dung dé dong bo bit va khung cho bo xir Iy ctia hé thong thu;

- 61 bit sau (cac vi tri tir 25 dén 85) 1a cac bit s0 liéu. Bit so liéu dau tién (vi tri
25) xdc dinh ban tin 12 ngan hoic dai;

- 21 bit ti€p theo (cac vi tri tir 86 dé€n 106) 1a ma stra sai (BCH) (82, 61), duoc
tinh tir 61 bit so6 liéu phia trudc.

- 6 bit cudi cing cta ban tin (ban tin ngin) & cdc vi tri 107 dén 112 hoic 38
bit cudi cung ctia ban tin (ban tin dai) & cac vi tri 107 dé€n 114 la céc bit s6 liéu.

Ban tin so trong hinh 13 duoc chia thanh cac truong bit nhu trong bang 4.

Bdng 4: Cdc truong bdn tin s6

S6 Tén trudng bit Vi tri truéng bit
1) Péng bd bit bit 1 dén bit 15
2) DPong bd khung bit 16 dén bit 24
3) Trudng dudc bao vé bit 25 dén bit 85
4) Trudng sla sai bit 86 dén bit 106
5) Trudng ma hoa khan cap bit 107 dén bit 112
6) Ban tin dai (tuy chon) bit 113 dén bit 144

Trudng dugc bao vé, trudng ma hod khan cap va trudng ban tin dai duoc chi
trong hinh 13. Hinh 15 tém tat su lua chon ma hod cho toan bo ban tin.

38



TGN 68 - 198: 2001

1) @ 3) ) Ghi chd
Cacbit1 16 25 86 107108109 113 14
16045| 9 61 21 |1]1] 4 32 S6 bit
ms .
f y' N y' N y' N y' N ' N ' N A y' N ; Séng mang
> Déng bo bit

» Déng bd khung

Trudng dugc
bao vé

»
»

»
»

Trudng sta sai

» Cd ma khan cap

, Ma kidu kich hoat

Ghicha1 : Béng b bit - 15 bit “1” trong tat ca cac EPIRB M4 khan cap/Trudng

Ghi chi 2 : Béng bd khung (Cho tat ca cac EPIRB) - 000101111 qudc gia s dung
khi hoat dcf)ng binh thudng - 011010000 khi tu thd Ban tin dai

Ghi cht 3 : Cac bit 25 dén 112 ma hoa théng tin . —— (tuy chon)

Ghi chi 4 : Cac bit 113 dén 144 chira théng tin bé sung cho ban tin dai '

»
»

Hinh 13: Dang bdn tin tong qudt

M 2 @ @ (3) (6) (7) (8) (9) Ghi cha
Cacbit 2526 27 37 40 84 86 107108 109 113 114
111] 10 |3 44 2| 21 | 1]1]4 32 S6 bit
t i 1 1 1 i 1 » Codang
» CO giao thic

v

Ma quéc gia (MID)

. Giao thiic ngudi
s dung

S6 lieu

Thiét bi dinh vi
vO tuyén phu trg

Cd stra sai BCH

v

v

v

C6 ma khan cap
Kiéu kich hoat
phao vo6 tuyén

v

v

Ghichd1:  “0” véi ban tin ng&n va “1” véi ban tin dai  turdong/bang tay
Ghicha 2:  Thiét 1ap “1” cho dang nay > M khan cap
Ghi cht 3:  Ma nhi phan tuong duong 3 sd thap phan MSB (muc 9.3.4) Ban tin dai

Ghi chti 4:  Giao thiic ngudi st dung: hang hai, ho hiéu thGttw hosc dokim > (tuy chon)

Ghichi 5:  Xac dinh thiét bi dinh vi bang v tuyén clia EPIRB

Ghi chti 6:  “0” khi qudc gia st dung hozc khong dudc chi dinh va “1” khi st dung ma khan cap

GhichG 7:  “0” cho kiéu EPIRB chi kich hoat bang tay va “1” cho kiéu EPIRB c6 kha nang kich hoat bang tay
va tu dong

Ghichli 8: 4 bit tuong (ing vdi viéc st dung clia quéc gia ho#c véi cac ma khin cap nhu trong bang 9

Ghichti 9: S6 lieu biéu dién kinh d6 va vi d6 clia EPIRB theo dé va phlt

Hinh 14: Giao thiic nguoi sit dung
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b 25: Cd dang ban tin (0 = Ban tin ngan, 1 = Ban tin dai)

b 26: Co giao thic (1 = Giao thic ngudi st dung)

b 27 - b 36: Cac s6 nhan dang hang hai (MID), Phu luc 43 clia Thé 1& vo tuyén clia ITU [1]

Giao thic ngudi st dung (b 26 = 1)
b 37 - b 39: Kiéu giao thiic ngudi st dung:
010 = Hang héi; 110 = H6 hiéu; 111 = Do kiém

Ngudi st dung hang hai (b 37 - b 39 = 010)

b 40 - b 75: SID hoac hé hiéu (ma Baudot sita ddi)
b 76 - b 81: EPIRB riéng (ma Baudot stra déi)

b 82 -b 83: 00 - Dy tri

b 84 - b 85: Kiéu thiét bi dinh vi v6 tuy&n phu (Ghi ch);

00 = Khong c6 thiét bi dinh vi vé tuyén phuy;

01 =121,5 MHz (Ghi chu);

10 = Pinh vi hang héi: B6 phéat dap rada tim kiém va clu nan 9 GHz;
11 = Binh vi hang hai: Thiét bi dinh vi vé tuyén khac

b 86 - b 106 ma s(ta sai cho b 25 -b 85

b 107: Ma khén cap s dung b 100 - b 112 0 = S{r dung clia quéc gia
1= CO méa khan cap

b 108: 0 = Kiéu EPIRB chi kich hoat bang tay;
1 = Kiéu EPIRB kich hoat tu dong va bang tay

b 109 - 112: N6i dung ciu nan
0000 = Clu nan khoéng xac dinh
0001 = Chéay/né
0010 = Nudc tran vao tau
0011 = Va cham
0100 = M&c can
0101 = Nghiéng, c6 nguy co lat tau
0110 = Chim
0111 = M4t diéu khién va tha troi
1000 = B6 tau

b 113 - b 144: Ban tin dai tuy chon cho giao thitc ngudi s dung
b 113 - b 114: 00 = CG vi &/ kinh d%; 01, 10, 11 = Dy phong

b 115-b 121: DO vi

b 122 - b 127: Phut vi d6

b 128: 0 = B4c, 1 = Nam

b 129 - b 136: B0 kinh d6

b 137 - b 142: Phat kinh d6

b 143: 0 = Boéng, 1 = Tay

b 144: Bit chn I8 cho b 113 - b 143

Ghi chu: (v6i “b 84 - b 85” & trén) néu thiét bi dinh vi vo tuyén phu 121,5 MHz dugc st dung, ma cho 121,5 MHz
la 01 sé dudc sU dung.
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8.2 Cdc truong bit hé thong
8.2.1 DBong bo bit
MAu dong bo bit gom céc bit “1” chi€m 15 vi tri bit dau tién.
8.2.2 Bong bo khung
M4u dong bo khung gom 9 bit chi€m céc vi tri bit tir 16 dén 24. Mau dong bo

khung binh thuong 1a 000101111. Trong ché do6 tu thit, mau dong bo khung la
011010000 (nghia la 8 bit cudi duogc bu).

8.3 Truong duoc bdo vé
8.3.1 Yéu cau chung

Truong duoc bao vé gom 61 bit (bit 25 dén bit 85). Truong dugc bao vé cé cau
trdc nhu trong bang 5.

Trudng nhan dang (ID) ma bat ddu & bit 26 sau co dinh dang va két thic &
bit 85 ¢4 céu tric nhu trong bang 5.

Bdng 5: Truong duoc bdo vé
Cac bit Sir dung
25 Cd dinh dang
26 Ca giao thiic
27-36 Ma MID
37-85 | Trudng s6 liéu

8.3.2 Co dinh dang

Bit dau tién (bit 25) 1a cd dinh dang chi ban tin 12 ngan hodc dai, st dung
ma sau:

0 - Dang ngan 1 - Dang dai.
8.3.3 Co giao thiic

Bit 26 trong trudng ID duoc sit dung dé nhan dang giao thiic ngudi sir dung
hang hai (bit 26 = 1).
8.3.4 S0 MID

Céc bit 27 dén 36 trong trudong ID biéu dién 3 s6 MID hé co s6 10 dudi dang
ky hiéu nhi phan. Nhitng s6 nay can ctt vao cac s6 MID duoc an dinh béi ITU trong
Phu luc 43 ctia Thé 1¢ vo tuyén [1].
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Dén 01/02/1999 ma nhan dang nay gom 3 ma s6 cho nudc dang ky theo sau bai:
a) Sau s6 nhan dang tram tiu theo Phu luc 43 ctia Thé 1¢ vo tuyén cua ITU [1]; hay
b) Mot chudi s6 duy nhit khong triung lap; hay
c) Ho hi¢u dai tau
Ul tién phuong phép a). Sau 01/02/1999 , tat ca viéc lap dat mGi EPIRB theo
phuong phép a).
8.3.5 Giao thiic nguoi su dung hang hdi
Giao thic nguoi st dung hang hai ¢6 cdu tric nhu trong bang 6.

Bang 6: Giao thiic nguoi su dung hang hdi

Cac bit St dung
26 Ca giao thirc (=1)
27-36 Céac s6 MID
37-39 Kiéu giao thic ngudi st dung (=010)
40-75 Sau s6 kém theo nhan dang tram tau
76-81 EPIRB riéng
82-83 Du trir (=00)
84-85 Thiét bi dinh vi vo tuyén phu trg bén ngoai

Cac bit 27- 36 chi nuéc dang ky tau.

Céc bit 40-75 biéu dién ho hiéu hoidc 6 s cudi ciia 9 s6 nhan dang tram tau su
dung ma Baudot sira doi trong bang 7.

Cac bit 76-81 duoc st dung dé phan biét cdc EPIRB riéng trén cling tau
(EPIRB dau tién hodc chi EPIRB néi tv do dugc ma hod véi Baudot sira doi
“khong” (001101 ); dong thoi cac EPIRB duoc danh s6 lién tiép sir dung céac ky tu
Baudot stra doi tir 1dén 9 va tir A dén Z).
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Bdng 7: Md Baudot sita doi
Chir cai Ma Chirsd Ma
MSB LSB MSB LSB
111000 (-)(Ghi chu 1) 001000
110011
101110
110010
110000
110110
101011
100101
101100 8 001100
111010
111110
101001
100111
100110
100011
101101
111101
101010
110100
100001 5 000001
111100 7 011100
101111 011001
111001 2 010111
110111 / 010101
110101 6
Z 110001
()(Ghi chu 2) 100100
Ghi cha 1: Dau gach noi
Ghi cha 2: Dau cach

000011
001101
011101
001010

< XCcCc<CcCcHwnwxXxnxO ovtOZZrr X —ITOGmMmmMOO®W>
N =)

8.3.6 Giao thiic nguoi sit dung do kiém

Tat ca cdc EPIRB khi do kiém duoc ma hoa theo giao thic ngudi st dung do
kiém va phan con lai ciia ban tin duoc ma hoa theo ma do co quan quén 1y quoc gia
cung cap.
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Giao thic ngudi sir dung do kiém c¢6 céu tric nhu trong bang 8.

Bdng 8: Giao thiic nguoi sit dung do kiém

Cac bit Sir dung
26 Ca giao thirc (=1)
27-36 M4 qudc gia
37-39 Kiéu giao thiic ngudi st dung (=111)
40-83 S dung trong qudc gia
84-85 Kiéu thiét bi dinh vi vé tuyén phu trg bén ngoai

8.4 Truong sta sai

Truong stra sai gom 21 bit (bit 86 dén bit 106) 1a ma stra sai BCH (82, 61),
dugce tinh tir 61 bit s6 liéu ding trudc. Ma nay 1a dang rit gon cua ma sua sai boi ba
BCH (127, 106) thu duoc tu da thic sinh sau:

g5(x) = g3(x).(7, 4, 3,2,0)

g3(x)=gl(x).(7,3,2,1,0)

gl(x)=(7,3,0)

Ban tin duoc gtri chi 1a 61 bit (it hon 106 bit), diéu d6 ¢ nghia la cac bit con lai
dat 1a “0” khi tinh toan céc bit stra sai. Cac bit ctia ban tin “khong” nay coi nhu &
phan diu cua ban tin va s€ khong duoc phat vi n6 luon 1a “0” va khong cé thong tin.
8.5 Truong md hod khdn cdp

Trudng ma hod khan cap gém céc bit 107 dén 112. Bit 107 1a “1” véi ma khan
cép. Bit 108 1a “1” chi ring EPIRB c¢6 thé dugc kich hoat ca bang tay va tu dong.

Khi dugc sir dung, cac bit 109 dén 112 dugc ma hod theo cdc ma khan cap
hang hai ctia IMO (bang 9) cho tit ca cttu nan hang hai (nghia 1a giao thitc nguoi st
dung hang hai).

Khi ma khén cap khong dugc dung, bit 107 va céc bit 109 dén 112 déu dat “0”.
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Bdng 9: Cdc md khdn cdp hang hdi IMO sita doi
Ma Pinh nghia
0000 Clu nan khong xac dinh(Ghi chu 2)
0001 Chay/né
0010 Nudc tran vao tau
0011 Va cham
0100 Ma&c can
0101 Nghiéng,c6 nguy ca lat tau
0110 Chim
0111 M4t diéu khién va tha troi
1000 Bo tau
1001 Khéng chi dinh
1010 Khéng chi dinh
1011 Khéng chi dinh
1100 Khéng chi dinh
1101 Khéng chi dinh
1110 Khéng chi dinh
1111 Khéng chi dinh

Ghi cha 1: Viéc stta ddi chi ap dung cho ma “1111” dudc
st dung nhu mét ma du trir thay cho ma “do kiém”

Ghi cht 2: Néu khéng nhap s6 liéu ma khan cap, bit 107
van la “0”

8.6 Bdn tin dai (tuy chon)
Kiéu ban tin dai tuy chon cho phép str dung thém 32 bit thong tin trong cdc vi
tri bit 113 dén 144 cua ban tin s6 liéu.

Cac bit 113-144 xac dinh ban tin 32 bit va duoc ma hoa nhu sau:

Bdng 10: Mda hod ban tin dai

Ma St dung
00 | C vi do/kinh do
01 | Dutrir

10 | Dutrir

11 | Dutrir

Vi ban tin vi do/kinh d9, cac bit 115 dén 144 dugc giai ma nhu trong Bang 11.
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Bang 11: Ban tin dai

Cac bit St dung

115-121 | D6 vi do

122-127 | Phat vi d6

128 0 =B4c; 1 = Nam
129-136 | B6 kinh @6
137-142 Phat kinh d6
143 0 =bbng; 1 =Tay
144 Bit chan 1& duing cho c4c bit 113-144

Co dinh dang ban tin (bit 25) binh thuong dat "0" va ban tin ngan dugc phat,
tuy nhién n6 s& tuw dong chuyén sang "1" khi s6 liéu ndm trong céc bit 113 dén 144
dé phét ban tin dai. Do d6 yéu cdu 2 ma BCH riéng biét: mot ma khi st dung véi co
dinh dang ban tin = 0 (ban tin ngan) va mot ma khi sir dung vé6i co dinh dang ban
tin = 1(ban tin dai).

9. Cac yéu cau ky thuat khac

9.1 Cuong do sdng hiéu dung cua dén hiéu
9.1.1 Dinh nghia
Gia tri dugc tinh toan theo cong thic nhu trong Nghi quyét A689 (17) cla
IMO [8].
9.1.2 Phuong phdp do
Cudng do sang duoc do & cac diéu kién do kiém binh thudng va t6i han.

Cuong do sang hiéu dung dugc tinh theo cong thiic sau:

t,
[I(0)dt

t

T 024 (t, 1))

Ieff

trong do:

- I 12 cuong do hiéu dung (candela);
- I(t) 1a cudng do tic thoi;

- (t, - t,) 1a thoi gian phét sdng (s).

9.1.3 Yéu cdu
Cuong do sang hiéu dung nho nhit 1a 0,75 cd, téc d6 nhap nhay thap nhat 1a
20 lan trong 1 phiit, thoi gian mot 14n phat séng ndm trong khoang 10°s va s.

46



TGN 68 - 198: 2001

9.2 Dung luong dc-qui
9.2.1 Dinh nghia

Dung luong dc-qui 1a kha niang cua ngudn dién bén trong cung cap du cong
sudt cho hoat dong lién tuc cta thiét bi trong mot khoang thoi gian xac dinh.
9.2.2 Phuong phdp do

St dung mot ac-qui méi, EPIRB dugc kich hoat (tai nhiét do moi trudng)
trong mot thoi gian duge nha san xuét dua ra tuong tng véi su giam dung lugng do
tu thir va tu phéng dién trong thoi gian hoat dong c6 ich clia dc-qui (nhu xdc dinh
trong muc 3.13). Nha san xuat phai giai thich phuong phdp sir dung dé xac dinh thoi
gian nay.

EPIRB dugc dat trong mot phong ¢6 nhiét do binh thuong. Sau d6 giam nhiét
do va giit & -40°C (£ 3°C) véi EPIRB loai 1 hoac -30°C (+ 3°C) vé6i EPIRB loai 2
trong thoi gian 10 gio.

Cu6i thoi gian trén, bo phan diéu khién nhiét do duoc bat va phong dugc
chuyén t6i nhiét do -20°C (+ 3°C) (v6i thiét bi loai 2). Qud trinh nay phai hoan
thanh trong 20 phut.

30 phit sau, thiét bi duoc kich hoat va duy tri hoat dong lién tuc trong thoi
gian 48 gio. Nhiét do ctia budéng do phai dugc duy tri 6n dinh trong su6t 48 gid.
9.2.3 Yéu cdu

EPIRP phai tuan theo yéu cau cua cac muc 6.1 (cong sudt dau ra), muc 6.2
(tdn so dac trung), muc 6.3 (d0 6n dinh tin s6 thoi han ngén), muc 6.4 (d6 6n dinh
tan s6 thoi han trung binh) va muc 8 (ma hoa EPIRP) trong 48 gio.

9.3 Thiét bi dan duong
9.3.1 Yéu cau chung
9.3.1.1 Loai phat xa
Tin hiéu song bién ca séng mang (A3X).

9.3.1.2 Tan so diéu ché

Tin hiéu am thanh quét tr cao xudng thap giita 1.600 Hz va 300 Hz trong mot
dai khong nho hon 700 Hz.

9.3.1.3 Chu trinh hoat dong ctia may phat
Trong khi phat tin hiéu 406 MHz, may phat phai dam bao lam viéc lién tuc va
chi ¢6 thé bi gidn doan t6i da 1a 2 giay.
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9.1.3.4 Toc do quét lap lai
Toc do quét lap lai cia may phat 1a: 2 Hz dén 4 Hz.
9.3.2 Sai s0'tan s6
9.3.2.1 Dinh nghia
Sai s tan s6 1a hiéu gitta tan s6 do dugc va gia tri danh dinh cta nd.
9.3.2.2 Phuong phéap do

Tan s6 s6ng mang duoc do bang mot may dém tin s6 hoac mot mdy phan tich
pho & cdc diéu kién do kiém binh thudng va t6i han.

9.3.2.3 Yéu cau
Tan s6 song mang la: 121,5 MHz £ 50 ppm.

9.3.3 Chu trinh hoat dong diéu ché’
9.3.3.1 Dinh nghia

. .. T
Chu trinh hoat dong diéu ché = T—l 100%
2

trong do:

- T,1a khoang thoi gian nita chu ky duong cua diéu ch€ am tan dugc do & cic
diém nira bién do cua dudng bao diéu ch¢; va

- T, 1a chu ky cua tan s6 di€éu ché am tan co ban.
9.3.3.2 Phuong phép do

Pau ra mdy phat dugc n6i véi mot may hién séng ¢6 nhé. T, va T, duoc do tai
diém dAu, diém giita va diém cudi cta chu ky diéu ché. Chu ky hoat dong diéu ché
phai dugc tinh toan.
9.3.3.4 Yéu cau

Chu trinh hoat dong diéu ch€ phai nam gitta: 33% va 55%.

9.3.4 Hé s6 diéu ché
9.3.4.1 Dinh nghia
Heé s6 diéu ché = A+B
A-B

trong do:
- A la gid tri bién do cuc dai cua duong bao;

- B 1a gid tri bién do cuc ti€u clia dudng bao.
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9.3.4.2 Phuong phéap do

Pau ra may phat dugc noi véi mot may hién séng c¢6 nhé. A va B duoc do tai
cac diém dau, diém giita va diém cu6i cta chu ky diéu ché. He s6 diéu ché phai
dugc tinh todn.
9.3.4.3 Yéu cau

Heé s6 diéu ché phai nam trong khoang: 0,85 va 1,0.

9.3.5 Cong sudt phdt xa hiéu dung dinh
9.3.5.1 Dinh nghia

La cong sudt trung binh trong mdt khoang chu ky tan s6 vo tuyén tai dinh cua
dudng bao diéu ché.

9.3.5.2 Phuong phép do

Phép do duoc thuc hién & cic diéu kién nhiét do binh thudong va sur dung
EPIRB ma ac-qui ciia nd da dugc bat trong it nhat 44 gio. Néu thoi gian do vuot
qua 4 giv, ac-qui c6 thé duoc thay thé boi cdi khdc véi diéu kién da bat trong it nhat
44 gi0.

Khi do ki€m ngoai budng do, dé phong phat cic tin hiéu cttu nan trén cdc tin
s an toan va cttu nan, vi du bang cach bu tin so.

Phuong phap do la xac dinh 12 gia tri cong suat phat xa hiéu dung dinh
(PERP) dugc thuc hién bang cach do truc ti€p cong sudt phat xa.

Cac phép do dugc thuc hién & goc phuong vi 30° + 3°. Tat ca cac phép do
PERP dugc thuc hién & cling géc nging; goc ngang duoc st dung 1a goc gitta 5° va
20° & d6 EPIRB c¢6 hé s6 khuéch dai anten cuc dai. Gia tri trung gian cua PERP
duogc ghi lai.
9.3.5.3 Yéu cau

Gia tri trung gian ctia cong sudt phat xa hiéu dung dinh phai nidm trong
khoang 25mW va 100 mW. Ty s6 cuc dai trén cuc tiéu cua 11 gia tri PERP 16n
nhat khong duoc vuot qua: 6 dB.

9.3.6 Phdt xa gid
9.3.6.1 Dinh nghia

Céc phat xa gia 1a cdc phdt xa trén mot hay nhi€u tAn s6 ngoai bang thong cin
thi€t va muc phét xa c6 thé duoc 1am giam nhung khong dnh hudng dén su truyén
thong tin tuong tng. Cdc phdt xa gia bao gém phat xa hai, phdt xa ky sinh, san pham

xuyén diéu ché va san pham bién doi tdn s6 nhung khong gém phéat xa ngoai bang.
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9.3.6.2 Phuong phép do

Cac phat xa gia duoc do trong cac bang tan 108 MHz - 137 MHz; 156 MHz -
162 MHz; 406,0 MHz - 406,1 MHz va 450 MHz dén 470 MHz tai vi tri do kiém
trong muc 4.6.
9.3.6.3 Yéu cau

Cong sudt ctia thanh phan phat xa gia & tan s bat ky khong duoc vuot qua:
25uW.

10. Do cong suat phat xa

10.1 Yéu cau chung

Cong suat phat xa va cac dac tinh anten cia EPIRB phai dugc do & vi tri nhu
trong muc 4.6.

Phuong phdp do cong suat phdt xa cung cap s liéu biéu thi dic tinh anten
bang cdch do phan cuc séng ditng va ngang.

10.2 Cong sudt phdt xa
10.2.1 Dinh nghia

Cong sudt phat xa 12 cong sudt phit xa dang huéng tuong duong (e.i.r.p).
10.2.2 Phuong phap do

EPIRB phét binh thudng va st dung mot ac-qui mdéi. Tin hiéu tir anten do
dugc dua t6i mot mdy phan tich ph6 hodc mot mdy do cudng do trudng. Mdy thu
dugc hiéu chinh nhu trong muc 4.8. EPIRB dugc xoay 360° véi it nhat 12 bude
bang nhau 30°(x 3°) va cdc phép do duogc thuc hién.

Dé do e.i.r.p toan phan, anten do phai phan cuc tuyén tinh va dugc dat & hai vi
tri d€ déng chinh véi hai thanh phan phan cuc ditng va ngang cua tin hiéu phat xa.

Sau d6 anten do dugc dat tai goc ngﬁng 10°, 20°, 30°,40° va 50°(£3°) v6i cac
gdc phuong vi 0° dé€n 360° theo cac budc 30° va do dién dp cam (ing cho méi loai
phan cuc & 60 vi tri do.

Céc gia tri V, vaV, 6 moi vi tri do dugc ghi lai.

Céc budc sau dugc thuc hién cho méi bo dién ap do dugc va cac két qua duoc
ghi lai.
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Budce 1: Tinh dién ap cam ting toan phan V. theo dBV sir dung cong thic:

Viecny) = 20log /V\% + V}%

-V, va V, la cac s6 do dién dp cam tng (V) khi anten do dugc dinh hudng

Trong do:

trong miat phang ding va ngang.
Budc 2: Tinh toan cuong do truong E theo dBV/m tai anten do st dung cong thiic:
E gvim = Vieet 20l0gAF_ + L,
Trong do:
- V.. la mic tin hi¢u dugc tinh tix bude 1 (dBV);
- AF, 1a tham s6 hiéu chinh cua anten do;

rec

- L, 12 do suy giam hé thong thu va suy hao cap (dB).
Bu6c 3: Tinh e.i.r.p
Tinh e.i.r.p cho moi toa do géc theo cong thiic:
E2.R2

30

€.LI.Pw, =

Trong do:

- R 1a khoang cach giita EPIRB va anten ludng cuc do;

- E 1a cudng do trudong dugce chuyén déi trong budc 2 thanh V/m.
Ciac phép do dugc thuc hién & céc diéu kién do ki€ém binh thuong.

10.2.3 Yéu cdu
Cong suat phat xa phai nam trong gi6i han tir -5 dB dén +6 dB so véi mic
e.L.r.pS W.
10.3 Cdc ddc tinh anten
10.3.1 Dinh nghia
Céac dac tinh anten dugc xdc dinh véi cac géc ngang 16n hon 5°va nho hon 60°.

10.3.2 Phuong phap do
Hé s6 khuéch dai anten dugc tinh cho tirng bo toa do géc theo cong thiic:
G, = e.l.r.p.
Pt
Trong do:

- e.i.r.p. la cong suat phat xa duoc do trong muc 10.2;
- P, 1a cong suat cip cho anten EPIRB;
- G, 1 ty s6 hé s6 khuéch dai clia anten EPIRB so v6i anten dang huéng.
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Phan tich s6 liéu (V,,V,) thu duogc trong khi do, anten phai du dé xdc dinh
phan cuc cta anten EPIRB Ia tuyén tinh hoac tron.

Néu cédc phép do dién dp cam tng (V, ,V,) cho moéi bd toa dd goc (géc phuong
vi, géc ngang) khdc nhau it nhat 10 dB, phan cuc 1a tuyén tinh. Phan cuc s& 1a diing
hoac ngang néu V, hoac V, 16n hon.

Néu cac phép do dién ap cam tng (V,,V,) khac nhau trong khoang 10 dB ,
anten EPIRB la phéan cuc tron.

So sanh cac tin hiéu thu dugc sit dung cdc anten phan cuc tron phai va phan
cuc tron trai da biét khi anten EPIRB dang phat xa. Két qua anten c6 tin hiéu thu
duoc 16n hon xac dinh chiéu cua phan cuc.

10.3.3 Gioi han.

Anten c6 cic dac tinh sau:

- Kiéu: Ban cau;

- Phan cuc: Phan cuc tron phai hoac tuyén tinh;

- Tang ich (& huéng vuong géc véi mat phang): Tir -3 dBi dén +4 dBi;

- Bién dai tang ich (theo géc phuong vi): Nho hon 3 dB;

- Ty s6 dién ap song ding cta anten: Khong 16n hon 1,5:1.

11. Co cau tu giai phong

11.1 Yéu cdau chung
11.1.1 Cdc diéu kién hoat dong

Co cau tu giai phong phai duoc ché tao tir cac vat lieu phu hgp khong bi an
mon. Khong ma hoac cac hinh thic pha kim loai khac trén cac phan cua co ciu tu
giai phong.

C6 thé kiém tra co cau tu giai phong bing mot phuong phdp don gian ma
khong can kich hoat EPIRB.

Co cau tu giai phéng phai dugc trang bi cdc bo phan dé tranh phéng hay kich
hoat EPIRB mot cach vo y.

C6 thé giai phong EPIRB bang tay khong can céc dung cu.

11.1.2 Nhan
Co cdu tu giai phéng phai ¢6 mot hoidc nhi€u nhan chita thong tin sau (it nhat
bang ti€ng Anh):

- Ki hiéu kiéu;
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- Céc chi dan khai thac khi giai phéng EPIRB bang tay;
- Khoang cach an toan t&i thi€t bi la ban;

- Ngay bao dudng va /hoic thay thé co ciu tu giai phéng, néu co thé.

11.1.3 Cdc chi dan khai thdc

Nha san xuit thi€t bi phai cung cép tt ca cac chi dan va thong tin lién quan
dén viéc sap xép, lap dat va khai thac co cau tu giai phong.
11.2 Tu dong phong EPIRB
11.2.1 Dinh nghia

Tu dong phong la kha nang tu giai phong EPIRB ctia co cdu tu giai phong khi
chim trong nuGc & cac diéu kién xac dinh.
11.2.2 Phuong phap do

EPIRB dugc lap trong co cu tu giai phéng va dugc dim xudng nude. Nhiét do
ctua nudc duoc ghi lai.

Thir nghiém dugc thuc hién sdu 1an va thiét bi duoc xoay trong moi lan nhu sau:

- Vi tri lap rdp binh thudng;

- Xoay 90" vé phia man phai tau;

- Xoay 90" vé phia man tréi tau;

- Xoay 90° vé phia mili tau;

- Xoay 90° vé phia duoi tau;

- V1 tri nguoc lai.

, Thir nghiém & di€u kién nhiét do t6i han (muc 4.11) chi dugc thuc hién & vi tri

lap rap binh thuong.
11.2.3 Yéu cdu

EPIRB phai tu dong phéng va néi tu do trudc khi dat t6i do sau 4m.

Co cau tu giai phong phai ¢6 kha nang hoat dong & dai nhiét do:

-30°C dén +65°C.
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FOREWORD

The technical standard TCN 68 - 198: 2001 “Maritime Emergency
Position Indicating Radio Beacon (EPIRB) Operating on 406.025 MHz
Technical Requirements” is based on the ETS 300 066 of the European
Telecommunications Standards Institute (ETSI).

The technical standard TCN 68 - 198: 2001 is drafted by Research

Institute of Posts and Telecommunications.

The technical standard TCN 68 - 198: 2001 is issued following the
Decision No 1059/200/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 - 198: 2001
into English is edited. In cases of interpretation disputes, Vietnamese version
1s applied.

SCIENCE-TECHNOLOGY
& INTERNATIONAL COOPERATION DEPARTMENT
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EMERGENCY POSITION INDICATING RADIO BEACONS
(EPIRB) OPERATING ON 406.025 MHz
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 out the minimum performance requirements and
technical characteristics for float-free satellite Emergency Position-Indicating
Radio Beacons (EPIRB), operating in the COSPAS-SARSAT satellite system,
concerning radio communications for the Global Maritime Distress and Safety
System (GMDSS).

This standard incorporates the relevant requirements of the International
Telecommunications Union (ITU) and the International Maritime Organisation (IMO).

The equipment covered by this standard operates on 406.025 MHz which is
provided with a low power 121.5 MHz homing device.

This standard 1s applicable for satellite EPIRBs operating over the temperature
ranges of :

e -40°C to +55°C (Class 1); or
e -20°C to +55°C (Class 2);
with a float free release mechanism.

This technical standard is used as the basis for type approval of Emergency
Position Indicating Radio Beacon (EPIRB) operating on 406.025 MHz in the
Global Maritime Distress and Safety System (GMDSS).

2. Definitions and abbreviations

2.1 Definitions

¢ Satellite EPIRB: An earth station in the Mobile Satellite Service the
emissions of which are intended to facilitate search and rescue operations.

¢ Release mechanism: An arrangement which allows the satellite EPIRB to
float free automatically.

¢ Homing device: A 121.5 MHz beacon primarily intended for homing by
aircraft.
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¢ Remote control unit: An unit which allows the satellite EPIRB, while
mounted in the release mechanism, to be activated from another position than its
installation point.

¢ Class 1: A satellite EPIRB intended for operation over the temperature
range -40°C to +55°C.

¢ Class 2: A satellite EPIRB intended for operation over the temperature
range -20°C to +55°C.
2.2 Abbreviations

¢ BCH: Bose-Chaudhuri-Hocquenghem

¢ CW: Carrier Wave

¢ ID: Identification

¢ LSB: Least Significant Bit

¢ MID: Maritime Identification Digits

¢ MSB: Most Significant Bit

¢ VSWR: Voltage Standing Wave Ratio

¢ EPIRB: Emergency Position Indicating Radio Beacon

3. General requirements

3.1 Scope

The manufacturer shall declare that compliance to the requirements of clause
3 is achieved and shall provide relevant documentation.

3.2 Operating conditions

The satellite EPIRB shall be mounted in a release mechanism (clause 11)
which automatically releases the EPIRB when submerged in water. When so
released, the EPIRB shall float to the surface and start transmitting automatically
irrespective of the settings of any control.

The satellite EPIRB shall be designed to operate when floating in the sea but
shall also operate satisfactorily on a ship's deck and in a survival craft.

The general construction and method of operation shall provide a high degree
of proof against inadvertent operation, whilst still providing a simple means of

operation in an emergency.
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The satellite EPIRB shall be capable of being carried by one person and it
shall be possible to release and operate the satellite EPIRB manually. If the satellite
EPIRB is manually removed from its release mechanism, it shall be activated only
when floating in the water or manually activated.

After automatic or manual activation, no distress signal shall be emitted until
at least 47 seconds and at most 5 minutes after the satellite EPIRB has been
activated. The satellite EPIRB shall be a single integral unit incorporating a primary
battery and a permanently attached antenna. No part of it shall be detachable without
the use of tools. The fixed portion of the distress message shall be stored in such a
way that it will not be affected by removal of all power sources. Any external
connection shall not inhibit the release or activation of the satellite EPIRB.

3.3 Lanyard

The satellite EPIRB shall be provided with a firmly attached line in order that
the equipment may be tethered in use. The lanyard shall be capable of floating in
sea water and shall be arranged so as to prevent it being trapped in the ship's
structure when floating free.

3.4 Colour and surface

The satellite EPIRB shall be finished with a highly visible yellow/orange
colour and shall be fitted with a band of retro-reflecting material shall be at least
25 mm wide, encircling that part of the satellite EPIRBs body which is normally
protruding above the waterline.

3.5 Low duty cycle light

The satellite EPIRB shall be provided with a low duty cycle light which fulfils
the requirements of subclause 9.1.

3.6 Controls
All controls shall be of sufficient size for simple and satisfactory operation
and also be capable of being operated by a person wearing gloves.

Manual activation of the satellite EPIRB shall break a seal which shall not be
replaceable by the user and shall require two simple but independent mechanical
actions neither of which, on its own, shall activate the equipment. The seal shall not
be broken when using the test facility.

If the satellite EPIRB is installed in its release mechanism the manual
activation shall require two simple but independent mechanical actions. The means
for manual activation shall be protected against inadvertent activation.

After manual or automatic activation it shall be possible to manually
deactivate the satellite EPIRB repetitively.
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3.7 Indicators
If the satellite EPIRB is activated, the low duty cycle light (subclause 3.5)
shall begin flashing within 10 seconds, in any lighting condition.

The satellite EPIRB shall be provided with either an audible or a visual
indication that signals are being emitted. The visual indication could be combined
with the low duty cycle light.

3.8 Self-test mode

The satellite EPIRB shall be capable of being tested, without using the
satellite system, to determine that the satellite EPIRB is capable of operating
properly, 1. e. the following items under a full-load condition as a minimum shall
be tested:

- The battery voltage is sufficient to meet the power input requirements of the
EPIRB;

- The 406 MHz Radio Frequency (RF) output stage is operational; and
- If used, the phase lock of the 406 MHz Phase Locked Loop (PLL).

When the self-test mode is activated, the satellite EPIRB shall emit a single
burst which shall be identical to its normal transmission burst except that the frame
synchronisation pattern shall be "011010000". Successful completion of the self-
test shall be indicated after which the test facility shall deactivate automatically.

3.9 Labelling

The satellite EPIRB and its container, if any, shall be provided with a label or
labels containing the following information at least in English:

- Type designation, serial number, and the type of battery specified by the
manufacturer for use in the equipment;

- The date on which the battery will need to be replaced;

- Adequate instruction to enable manual activation and deactivation and
self-test;

- A warning to the effect that the satellite EPIRB shall not be operated except
in an emergency;

- Space on which the ship name, Maritime Mobile Station Identity (MMSI)
and call sign may be recorded;

- The class of the satellite EPIRB;

- The identity code programmed into the satellite EPIRB, namely hexadecimal
representation of bits 26 to 85 of the digital message;

- The compass-safe distance.
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3.10 Operating instructions

The equipment manufacturer shall provide full instructions and information
regarding stowage, installation, and operation of the satellite EPIRB. This shall
include proper operation, procedures to limit self-testing to the minimum necessary
to ensure confidence in the operation of the satellite EPIRB, battery replacement,
and the avoidance of false alarms.

3.11 Homing device

The satellite EPIRB shall be provided with a homing device operating on
121.5 MHz which shall fulfil the requirements of subclause 9.3.

3.12 Accessories

Where a unit of equipment provides a facility which is additional to
requirements of this standard, the operation or malfunction of such an additional
facility shall not prevent the satellite EPIRB conforming fully to the requirements
of this standard during normal combined operation.

3.13 Power source

3.13.1 Battery requirements
The battery life as defined by its expiry date shall be at least 3 years.

The expiry date of the battery shall be the battery manufacturing date plus no
more than half the useful life of the battery. The expiry date shall be clearly and
durably marked.

The useful life of the battery is defined as the period of time after the date of
battery manufacture that the battery will continue to meet the input power
requirements of the satellite EPIRB.

3.13.2 Safety precautions
It shall not be possible to connect the battery with the polarity reversed.

The battery shall not release toxic or corrosive products outside the satellite
EPIRB.

4. Test conditions

4.1 General

The requirements of this Standard shall be met after a maximum warm-up
period of 15 minutes.

Adequate information shall be provided to enable the equipment to be
properly set up, maintained and operated during the conformance testing.
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If the equipment contains any additional facilities or auxiliary devices, they
shall be operational for the duration of all tests. During testing all audible and
visual indications including the low duty cycle light shall be functioning.

4.2 Performance check

For the purpose of this standard, the term "performance check" shall be taken

to mean:

- To determine the characteristic frequency from four measurements of the
carrier frequency of the unmodulated signal ", made under extreme test
conditions (subclauses 4.11 and 4.12) during the interval S, (figure 5) during four

successive transmissions as follows:

e _1$ 0
fo f 4§f01

The characteristic frequency shall be between 406.023 MHz and 406.027 MHz;

- To measure the output power of the satellite EPIRB under normal test
conditions. The output power shall be 37 dBm + 2 dB;

- To measure the output power of the 121.5 MHz homing device under normal
test conditions. The output power shall be 17 dBm + 3 dB;

- To measure the carrier frequency of the 121.5 MHz homing device under
normal test conditions. The carrier frequency shall be 121.5 MHz + 3.5 kHz;

- To check the operation of low duty cycle light.

4.3 Preparation of satellite EPIRB for testing

For the purpose of conformance testing, the satellite EPIRB shall be specially
programmed to transmit data bursts encoded using the test user protocol (subclause
8.3.6) when the satellite EPIRB is activated. All homing devices should be
prepared for test transmission. Care shall be taken not to transmit distress signals
on distress and safety frequencies, for example by frequency offset or test coding.

The manufacturer shall supply a satellite EPIRB which is configured such that
the antenna port can be connected to the test equipment by a coaxial cable

terminated by a 50 ) load. This connection shall be waterproof and able to
withstand all environmental conditions. The configuration of the antenna port may

be prepared by the manufacturer before the relevant test.
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4.4 Test sequence

The tests shall be carried out in the order described in this Standard and may
be combined with the tests as described in the COSPAS-SARSAT specifications
C/ST.001 [10], C/S T.007 [11].

All tests shall be performed on a single unit, prepared in accordance with
subclause 4.3.

4.5 Test power source

All tests and performance checks shall be carried out using the internal battery.

4.6 Test site

The test site for radiation measurements shall be an area clear of any
obstruction such as trees, bushes or metal fences within an elliptical boundary of
dimensions shown in figure 1.

< Major diameter = 6 m

Coaxial cable
Minor diameter = 5.20 m

Radiating antenna |_ .
< 15m—>" 3m /%1.5m—>‘} ~
. |_  Receiver

‘ e / . (field strength meter or

Satellite EPIRB spectrum analyzer)

Measuring antenna

Minimum area (ellipse) "<+ v
tobe free of reflecting objects. T

Figure 1: Sample test site

The terrain at an outdoor test site shall be flat. Any conducting object inside
the area of the ellipse shall be limited to dimensions less than 7 cm. A metal
ground plane or wire mesh covering at least the area of the ellipse and keeping the
same major and minor axis as indicated in figure 1 is preferred. All electrical wires
and cables should be under the ground plane. The antenna cable shall be extended
behind the measuring antenna along the major axis of the test site for a distance of
at least 1.5 m from the dipole elements before being routed down to ground level.
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No personnel above ground shall be within 6 m of the satellite EPIRB during
measurements. Test reports shall include a detailed description of the test
environment.

Weather protection enclosures may be constructed either partially or entirely
over the site. Fibreglass, plastics, treated wood or fabric is suitable materials for
construction of an enclosure.

4.7 Test set-up

The test set-up, as shown in figure 2, shall be used to simulate water
conductivity of the satellite EPIRB.

The satellite EPIRB shall be oriented in a manner in which it is designed to
operate and placed on a circular ground plane capable of rotation through 360° in
azimuth. As shown in figure 2, the rotating ground plane B shall have a minimum
radius of 1.7A, (125 cm) and be made of highly conductive material (aluminium or

copper). It shall be located at a reference height X = 0.75 + 0.10 m above ground
plane A. The satellite EPIRB shall be mounted within the rotating ground plane B
to a level such that its float line is aligned with the ground plane B and the antenna
of the satellite EPIRB is positioned at the centre.

Mast

Measuring antenna

Antenna under test R | .
Antenna base h = Elevation
Floating line
Rotating ground plane B H
(125 cm radius) ™\ 0 v
______________________________ LHE--Yo
Continuous ground pIane_I \_H:\ EPIRB under test 1\
0.75m
Ground plane A . N Turntable \l, v
RF RECEIVER

TENED AT 406.025 MHz

Figure 2: Test set-up
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4.8 Test receiver

The test receiver (which may be a field strength meter or a spectrum analyzer)
should be calibrated as follows:

a) Connect the equipment as shown in figure 2. Install the satellite EPIRB as
described in subclause 4.7;

b) Turn on the satellite EPIRB for nominal transmission. Set the receiver
bandwidth to measure the power of the transmission. The same receiver bandwidth
shall be used during the antenna measurement process. Tune the receiver for
maximum received signal. Position the measuring antenna in the plane (horizontal
or vertical) that gives the greatest received signal. Rotate the satellite EPIRB
antenna and determine an orientation which is representative of the average
radiation field strength. Record the receiver level,

c¢) Disconnect the measuring antenna and feed the calibrated RF source to the
receiver through the measuring antenna cable. Adjust the signal source to give the
same receiver level recorded in b) above;

d) Disconnect the calibrated RF source from the measuring antenna cable and
measure its RF output with a power meter;

e) Reconnect the calibrated RF source to the measuring antenna cable and
adjust the gain calibration of the receiver for a reading which is equal to the power.

4.9 Measuring antenna

The radiated field of the satellite EPIRB antenna shall be detected and
measured using a tuned dipole. This dipole antenna shall be positioned at a
horizontal distance of 3 m from the satellite EPIRB antenna and mounted on a non-
conducting vertical mast that permits the height of the measuring antenna to be
varied from 1.3 to 4.3 m (i.e. from 10 to 50 degrees relative to the ground plane B
located at reference height X = 0.75 m, figure 2). The height at which the
measuring antenna shall be elevated on the supporting mast for a specific angle of
elevation is calculated as follows:

h=3tgband H=h+ X
Where :
X 1s the reference height (0.75 m);
h is the height of the measuring antenna relative to the reference height X;

0 is the desired angle of elevation in degrees with respect to the rotating
ground plane B (at reference height X);

H is the height of the measuring antenna above the ground plane A.
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Note: The centre of the measuring dipole antenna is used as the reference to
determine its height.

As the measuring antenna is vertically elevated, the distance (R) between the

satellite EPIRB antenna and the measuring antenna increases. The distance (R) is a

function of the elevation angle (0) and it is calculated as follows:

3
cosO

R =

The antenna factor (AF) of the measuring antenna at 406 MHz shall be known.

This factor is normally provided by the manufacturer of the dipole antenna or
from the latest antenna calibration data. It is used to convert the induced voltage

measurement into electric field strength.

Since the value of AF depends on the direction of propagation of the received
wave relative to the orientation of the receiving antenna, the measuring dipole
should be maintained perpendicular to the direction of propagation. In order to
minimize errors during measurement, it is recommended to adopt its practice
(figure 3) If the measuring antenna cannot be maintained perpendicular to the
direction of propagation (figure 4), a correction factor shall be considered due to
the gain variation pattern of the measuring antenna. For a dipole, the corrected

antenna factor (AF,) is calculated as follows:

AF =% and P = cos (90 x sin 0)

C
cos 0

Where:
AF is the antenna factor of the measuring antenna at 406 MHz;
0 is the elevation angle;

P is the correction factor for the dipole antenna pattern.

Note: The correction factor (P) is equal to 1 when the measuring antenna
elements are maintained perpendicular to the direction of propagation. P is
therefore equal to 1 when the measuring antenna is horizontally polarized at any
elevation angle. The correction factor applies only to vertically polarized
measurements.
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Measuring antenna

\ Mast

Gain variation pattern

Figure 3: Measuring antenna perpendicular to the direction of propagation

Measuring antenna

T \\x\ﬂ Mast
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cos 0 S~o -

Figure 4: Measuring antenna not perpendicular to the direction of propagation
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Normal temperature and humidity conditions:

- Temperature: +15°C to 35°C;

- Relative humidity: 20 % to 75 %.

4.11 Extreme test conditions

For tests at extreme temperatures, measurements shall be made in accordance

with the procedure specified in subclause 4.12 at the following lower and upper

extreme temperatures:

- For the class 1 EPIRB -40°C and +55°C;
- For the class 2 EPIRB -20°C and +55°C.

For tests of the release mechanism at extreme temperature, the lower and

upper temperature are -30°C and +65°C.

4.12 Procedure for tests at extreme temperatures

The equipment shall be switched off during the temperature stabilising 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 15 minutes.

4.13 Measurement uncertainties

Table 1: Absolute measurement uncertainties

Parameter

Maximum uncertainty

Repetition time

+ 0.01 seconds

Total transmission time +1.0ms
CW preamble +1.0ms
Bit rate + 0.6 bit/s
Nominal frequency +100 Hz
Frequency stability <1x107°
Transmitted power +0.5dB
Spectrum mask +2dB
Carrier rise time +0.5ms
Modulation rise +25us
Modulation symmetry <0.01
Phase modulation + 0.04 radians
Temperature +2°C
Antenna measurement +3dB
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4.14 Interpretation of the measurement results

- The measured value related to the corresponding limit will be used to decide
whether an equipment meets the requirements of this standard;

- The measurement uncertainty value for the measurement of each parameter
shall be included in the test report;

- The recorded value of the measurement uncertainty shall be, for each
measurement, equal to or lower than the maximum values given in table 1.

5. Environmental tests

5.1 General

Environmental tests in this clause shall be carried out before any other tests
and shall be performed under normal test conditions unless otherwise stated. The
satellite EPIRB shall be installed in its release mechanism in operating conditions
but not transmitting unless otherwise stated.

5.2 Temperature tests

5.2.1 Definition

The immunity against the effects of temperature is the ability of the
equipment to maintain the specified mechanical and electrical performance after
the following tests have been carried out.

The maximum rate of raising or reducing the temperature of the chamber in
which the equipment is being tested shall be 1°C/minute.

5.2.2 Dry heat test
5.2.2.1 Method of measurement

The equipment shall be placed in a chamber of normal room temperature.
Then the temperature shall be raised to and maintained at +70°C (£3°C) for a period
of between 10 hours and 16 hours.

After this period any climatic control device provided in the equipment may
be switched on and the chamber cooled to +55°C (£3°C). The cooling of the
chamber shall be completed within 30 minutes.

The equipment shall then be switched on and shall be kept working
continuously for a period of 2 hours. The temperature of the chamber shall be

maintained at +55°C (£3°C) during the 2 hour 30 minute period. The equipment
shall be subjected to a performance check during the last 30 minutes.
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At the end of the test, and with the equipment still in the chamber, the
chamber shall be brought to room temperature in not less than 1 hour. The
equipment shall then be exposed to normal room temperature and humidity for not
less than 3 hours before the next test is carried out.

5.2.2.2 Requirement

The requirement for the performance check shall be met.

5.2.3 Damp heat test

5.2.3.1 Method of measurement

The equipment shall be placed in a chamber at normal room temperature and
humidity which, steadily, over a period 3 hours (£0.5 hours), shall be heated from
room temperature to +40°C (£3°C) and shall during this period be brought to a
relative humidity of 93 % (12 %).

These conditions shall be maintained for a period of between 10 hours and
16 hours.

The equipment shall be switched on 30 minutes later, and shall then be kept
working continuously for a period of 2 hours.

The temperature and relative humidity of the chamber shall be maintained at
+40°C (£3°C) and 93 % (+2 %) during the 2 hour 30 minute period. The equipment
shall be subjected to a performance check during the last 30 minutes.

At the end of the test, and with the equipment still in the chamber, the
chamber shall be brought to room temperature in not less than 1 hour. The
equipment shall then be exposed to normal room temperature and humidity for not
less than 3 hours, or until moisture has dispersed, whichever is longer, before the
performance check is carried out.

5.2.3.2 Requirement

The requirement for the performance check shall be met.

5.2.4 Low temperature test

5.2.4.1 Method of measurement

The equipment shall be placed in a chamber at normal room temperature.
Then the temperature shall be reduced to, and maintained at -40°C (£3°C) for class
1 and -30°C (£3°C) for class 2 for a period of between 10 hours and 16 hours.
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For class 2 equipment the chamber shall then be heated to -20°C (£3°C). Any
climatic control device provided in the equipment may be switched on. The action
of the climatic control device and (for class 2 equipment) the heating of the
chamber shall be completed within 25 minutes (+5 minutes).

The temperature of the chamber shall be then maintained during a period of
2 hours.

The equipment shall be subjected to a performance check during the last 30
minutes of the test.

At the end of the test, and with the equipment still in the chamber, the
chamber shall be brought to room temperature in not less than 1 hour. The
equipment shall then be exposed to normal room temperature for not less than 3
hours, or until moisture has dispersed, which ever is longer, before the next test is
carried out.

Throughout the test the equipment shall be working normally.

5.2.4.2 Requirement

The requirement for the performance check shall be met.

5.3 Vibration test

5.3.1 Definition

The immunity against the effects of vibration is the ability of the equipment to
maintain the specified mechanical and electrical performance when the following
test is carried out.

5.3.2 Method of measurement

The equipment, complete with any shock absorbers which are part of it, shall
be clamped to the vibration table by its normal means of support and in its normal
attitude. The equipment may be suspended to compensate for weight not capable of
being withstood by the vibration table.

Provision may be made to reduce or nullify any adverse effect on the
equipment performance which could be caused by the presence of any electro-
magnetic field due to the vibration unit.

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

- 2 Hz (-0/+3 Hz) and 13.2 Hz with an excursion of = 1 mm + 10 % (7 m/s?
maximum acceleration at 13.2 Hz); and
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- 13.2 Hz and 100 Hz with a constant maximum acceleration of 7 m/s’.
The frequency sweep rate shall be slow enough to allow the detection of
resonances in any part of the Equipment Under Test (EUT).

A resonance search shall be carried out during the vibration test. If any
resonance of any part of any component is observed, the equipment shall be
subjected to a vibration endurance test at each resonance frequency with the
duration of not less than 2 hours at the vibration level specified above. The test
shall be repeated with vibration in each of the mutual perpendicular direction in the
horizontal plane.

A performance check at the satellite EPIRB and from the remote control unit
(when provided) shall be carried out during and after the test. At the end of the test,
the equipment shall be examined for any mechanical deterioration.

5.3.3 Requirement

The satellite EPIRB shall not release from its mounting arrangement nor shall
it automatically activate during the vibration test.

The requirement for the performance check shall be met. No damage or
mechanical deterioration shall be visible to the naked eye.

5.4 Ruggedness test
5.4.1 Definition

The immunity against the effects of bumps is the ability of the equipment to
maintain the specified mechanical and electrical performance after the following
test has been carried out.

5.4.2 Method of measurement

The satellite EPIRB and release mechanism installed in its bracket, if any, shall
be mounted successively in each method intended for mounting on a ship. The
equipment shall be subjected to the ruggedness test according to the following profile:

- Peak acceleration: 98 m/s* + 10 %;
- Pulse duration: 18 ms * 20 %;

- Wave shape : half-cycle sine wave;
- Test axis: vertical;

- Number of bumps: 4,000.

At the end of the test, the equipment shall be examined for any mechanical
deterioration. The self-test of the satellite EPIRB (subclause 3.8) shall be carried out.
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5.4.3 Requirements

The satellite EPIRB shall not release from its mounting arrangement nor shall
it automatically activate during the ruggedness test.

Successful completion of the self-test shall be indicated.

No damage or mechanical deterioration shall be visible to the naked eye.

5.5 Corrosion test

This test need not be carried out if the manufacturer is able to produce
sufficient evidence that the components, materials etc. maintain their specified
mechanical and electrical performance against the effects of corrosion.

5.5.1 Definition

The immunity against the effects of corrosion is the ability of the equipment
to maintain the specified mechanical and electrical performance after the following
test has been carried out.

5.5.2 Method of measurement

The equipment shall be placed in a chamber fitted with apparatus capable of
spraying in the form of fine mist, such as would be produced by a spray gun, salt
solution to the formula in table 2.

Table 2: Salt solution formula

Sodium chloride 26.5 g +10 %
Sagnesium chloride 2.5 g +10 %
Magnesium sulphate 3.3 g +10 %
Calcium chloride 1.1 g +10 %
Potassium chloride 0.73 g +10 %
Sodium bicarbonate 0.20 g +10 %
Sodium bromide 0.28 g +10 %
Plus distilled water to make the solution up to 1 litre.

Alternatively a 5 % sodium chloride (NaCl) solution may be used. The salt
used for the test shall be high quality sodium chloride (NaCl) containing, when dry,
not more than 0,1 % sodium iodide and not more than 0,3 % of total impurities.

Salt solution concentration shall be 5 % (£1 %) by weight. The solution shall

be prepared by dissolving 5 parts £1 by weight of salt in 95 parts by weight of
distilled or de-mineralised water.

The pH value of the solution shall be between 6.5 and 7.2 at temperature of
20°C (£2°C). The pH value shall be maintained within this range during
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conditioning. For this purpose, diluted hydrochloric acid or sodium hydroxide may
be used to adjust the pH value.

The spraying apparatus shall be such that the products of corrosion cannot mix
with the salt solution contained within the spray reservoir.

The equipment shall be sprayed simultaneously on all its external surfaces
with the salt solution for a period of 1 hour. This spraying shall be carried out
4 times with a storage period of 7 days; at 40°C (£2°C) after each spraying. The
relative humidity during storage shall be maintained between 90 % and 95 %. At
the end of the total period the equipment shall be examined visually.

The self-test of the satellite EPIRB (subclause 3.8) shall be carried out.

5.5.3 Requirements

There shall be no undue deterioration or corrosion of the metal parts, finishes,
material, or component parts visible to the naked eye.

In the case of hermetically sealed equipment there shall be no evidence of
moisture penetration.

Successful completion of the self-test shall be indicated.

5.6 Drop test into water
5.6.1 Definition

The immunity against the effects of dropping is the ability of the satellite
EPIRB to maintain the specified mechanical and electrical performance after being
subjected to a series of drops into water.

5.6.2 Method of measurement

The satellite EPIRB shall be removed from the release mechanism or mounting
bracket and dropped into water. Three drops shall be performed, namely in normal
floating position, satellite EPIRB vertically down and satellite EPIRB in 90°
orientation to its normal floating position. The height of the lowest part of the satellite

EPIRB relative to the water surface at the moment of release shall be 20 m £+ 1 m.

At the end of the test the self-test of the satellite EPIRB (subclause 3.8) shall
be carried out.

5.6.3 Requirement
No damage shall be visible to the naked eye.

Successful completion of the self-test shall be indicated.
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5.7 Thermal shock test
5.7.1 Definition

The immunity against the effects of thermal shock is the ability of the
equipment to maintain the specified mechanical and electrical performance after
the following test has been carried out.

5.7.2 Method of measurement

The equipment shall be placed in an atmosphere of +65°C (£3°C) for 1 hour. It

shall then be immersed in water at +20°C (£3°C) to a depth of 10 cm, measured
from the highest point of the equipment to the surface of the water, for a period of
1 hour.

At the end of the test the self-test of the satellite EPIRB (subclause 3.8) shall
be carried out.

5.7.3 Requirements
Successful completion of the self-test shall be indicated.

No damage shall be visible to the naked eye.

5.8 Immersion test

5.8.1 Definition

The immunity against the effects of immersion in water is the ability of the
equipment to maintain the specified mechanical and electrical performance after
the following test has been carried out.

5.8.2 Method of measurement

A hydraulic pressure of 100 kPa, corresponding to a depth of 10 m shall be
applied for a period of 5 minutes.

At the end of the test the self-test of the satellite EPIRB (subclause 3.8) shall
be carried out.

5.8.3 Requirements
Successful completion of the self-test shall be indicated.

No damage shall be visible to the naked eye.

5.9 Hose stream test
5.9.1 Definition

The immunity against the effects of the water form the hose stream is the
ability of the equipment to maintain the satellite EPIRB in its bracket and not to
transmit a distress alert when the following test is carried out.

74



TGN 68 - 198: 2001

5.9.2 Method of measurement

The satellite EPIRB and release mechanism installed in its bracket, if any,
shall be mounted successively in each method intended for mounting on a ship. A
stream from a fire hose shall be directed at the satellite EPIRB for a period of 5
minutes. The hose shall have a nominal diameter of 63.5 mm and a water delivery
rate of approximately 2,300 litres of water per minute. The end of the hose shall be
3.5 m away from the satellite EPIRB and 1.5 m above the base of the antenna. The
hose shall be moved during the test, so that water strikes the satellite EPIRB from
all directions in an arc of at least 180° perpendicular to the normal mounting
position of the satellite EPIRB.

5.9.3 Requirements

The satellite EPIRB shall not release from its bracket nor shall it automatically
activate as a result of the water from the hose stream.

5.10 Buoyancy test
5.10.1 Definition
Buoyancy, expressed as a percentage, is its buoyant force divided by its
gravity force.
5.10.2 Method of measurement
Satellite EPIRB shall again be submerged in calm fresh water.
One of the following methods of measurement shall be used:

- The buoyant force shall be measured when the satellite EPIRB is totally
submerged in fresh water. The buoyant force shall be then divided by the measured
gravity force. The result shall be recorded; or

- The buoyancy may be calculated by dividing the volume of the unit above the
waterline by the total volume of the satellite EPIRB. The result shall be recorded.

5.10.3 Requirements
The value of buoyancy shall be at least 5 %.

5.11 Solar radiation test

This test need not be carried out if the manufacturer is able to produce sufficient
evidence that the components, materials etc. maintain their specified mechanical and
electrical performance against the effects of continuous solar radiation.

5.11.1 Definition

The immunity against the effects of continuous solar radiation is the ability of
the equipment to maintain the specified mechanical and electrical performance
after the following test has been carried out.
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5.11.2 Method of measurement

The equipment shall be placed on a suitable support and exposed continuously
to a simulated solar radiation source (table 3) for 80 hours.

At the end of the test the self-test of the satellite EPIRB (subclause 3.8) shall
be carried out.

The intensity at the test point, which shall also include any radiation reflected

form the text enclosure, shall be 1,120 W/m? + 10 % with a spectral distribution
given in table 3 below.

Table 3: Spectral distribution

Spectral Ultra- Ultra- Visible Infra-red
region violet B violet A
Bandwidth | 0.28 -0.32 | 0.32-0.40 | 0.40-0.52 | 0.52-0.64 | 0.64-0.78 | 0.78 - 3.00
(nm)
Radiance 5 63 200 186 174 492
(W/m?)
Tolerance + 35 +25 +10 +10 +10 +10
(%)
NOTE: Radiation shorter than 0.30 um reaching the earth’s surface is insignificant

5.11.3 Requirements
Successful completion of the self-test shall be indicated.

No harmful deterioration of the equipment, including labelling, shall be
visible to the naked eye.

5.12 Oil resistance test

This test need not be carried out if the manufacturer is able to produce
sufficient evidence that the components, materials etc. maintain their specified
mechanical and electrical performance against the effects of corrosion.

5.12.1 Definition

The immunity against the effects of immersion in mineral oil is the ability of
the equipment to maintain the specified mechanical and electrical performance
after the following test has been carried out.

5.12.2 Method of measurement

The equipment shall be immersed horizontally for a period of 24 hours under
a 100 mm head of mineral oil as specified below at normal room temperature.

- Aniline point: 120°C;
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- Flash point: minimum 240°C;

- Viscosity: 10 - 25 ¢St at 99°C.

- The following oils may be used:
- ASTM Oil No. 1;

- ASTM Oil No. 2;

- ISO Oil No. 1.

At the end of the test the self-test of the satellite EPIRB (subclause 4.8) shall
be carried out. The satellite EPIRB shall be cleaned in accordance with the
manufacturer's instructions.

5.12.3 Requirements

Successful completion of the self-test shall be indicated.

No sign of damage such as shrinking, cracking, swelling, dissolution or
change of mechanical qualities of the satellite EPIRB, including labelling, shall be
visible to the naked eye.

6. Transmitter

6.1 Output power
6.1.1 Definition

The output power of the satellite EPIRB is the average power delivered to the
50 W RF-terminals during one radio frequency cycle.

6.1.2 Method of measurement

The power at the output socket of the satellite EPIRB shall be measured under
normal test conditions and noted. This power shall be taken as the reference output
power of the satellite EPIRB (Py).

The measurement shall be repeated under the extreme test conditions. These
values shall be recorded.

6.1.3 Limit
The output power shall be 37 dBm within + 2 dB.

6.2 Characteristic frequency
6.2.1 Definition

The characteristic frequency (f)) is the frequency of the unmodulated signal
transmitted by the satellite EPIRB.
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6.2.2 Method of measurement

The characteristic frequency (f,) shall be determined from 18 measurements
of the carrier frequency of the unmodulated signal " made under extreme test
conditions (subclauses 4.11 and 4.12) during the interval S, (figure 5) during 18
successive transmissions as follows:
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The S, pulse starts 12 ms after the beginning of the unmodulated carrier.
The S, pulse starts with bit 23.
The S, pulse starts 15 ms after the end of S,.

Figure 5: Measurement intervals

6.2.3 Limit
The characteristic frequency shall be between 406.023 MHz and 406.027 MHz.

6.3 Short term frequency stability

6.3.1 Definition

The short term frequency stability is the stability during a predetermined
number of transmissions.
6.3.2 Method of measurement

The short term frequency stability is derived from measurements of f® and
£ made under extreme test conditions (subclauses 4.11 and 4.12) during the
intervals S, and S, (figure 5) during 18 successive transmissions as follows:
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6.3.3 Limit
The short term frequency stability shall be better than 2 x 10” .

6.4 Medium term frequency stability

6.4.1 Definition

The medium term frequency stability shall be defined by the mean slope of
the frequency versus time over a pre-defined period and by the residual frequency
variation about the mean slope.

6.4.2 Method of measurement

The medium term frequency stability is derived from measurements of *

made under extreme test conditions (subclauses 4.11 and 4.12) over successive
transmissions at instants t, for a period of 15 minutes (figure 6).

)

@

Frequency f

Time

15 minutes

Figure 6: Medium-term frequency stability measurement

For a set of (n) measurements, the medium term frequency stability is defined
by the mean slope of the least-squares straight line and the residual frequency
variation about that line.

79



TGN 68 - 198: 2001

The mean slope is given by:

n n n
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The ordinate at the origin of the least-squares straight line is given by:

n n

2 n n
ny f;2 6,7 =2 t; > tif;

B= =l i=l i=l i=l

niti2 —[gtif

i=1

The residual frequency variation is given by:
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n -

With a transmission repetition period of 50 s, there will be 18 measurements
during the 15 minute period (i.e. n = 18).

6.4.3 Limits
The mean slope shall not exceed 1 x 10”.

Residual frequency variation shall not exceed 3 x 10°.

6.5 Temperature gradient

6.5.1 Definition

The immunity against the effects of temperature gradient is the ability of the
satellite EPIRB to maintain the specified electrical performance when the following
test is carried out.

6.5.2 Method of measurement

The satellite EPIRB, while turned off, 1s allowed to stabilise for 2 hours at the
minimum specified operating temperature. It is then turned on and subjected to
temperature gradient specified in figure 7 below, during which time the following
tests are performed continually on each burst:
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- Characteristic frequency (subclause 6.2), short term frequency stability
(subclause 6.3) and medium term frequency stability (subclause 6.4);

- Transmitter output power (subclause 6.1);

- Digital message (clause 7).

>
w

2 hours

+55 7
o
o _ )
5 twarm—up =15 min
©
g Slope = +5 °C/hour
E Slope = -5 °C/hour

2 hours 1 hours
&<—> HI

—
3
S

tstar‘( ton tmean Time

- Trin = -40°C (Class 1 satellite EPIRB)
- Trin = -20°C (Class 2 satellite EPIRB)
- t,, = satellite EPIRB turn on after 2 hours "cold soak"

- thean = Start time of frequency stability (t,, + 15 minutes)

Figure 7: Temperature gradient

6.5.3 Limits

The requirements of subclauses 6.2 (characteristic frequency), 6.3 (short term
frequency stability), 6.4 (medium term frequency stability), 6.1 (output power) and
clause 8 (satellite EPIRB coding) shall be met.

6.6 RF spectrum mask

6.6.1 Definition
The RF spectrum mask is defined as the output power, relative to the
maximum power in the frequency band 406.0 - 406.1 MHz .

6.6.2 Method of measurement
The equipment is connected to a spectrum analyser.

The satellite EPIRB transmits a modulated signal on the frequency f.. The
transmission 1s checked under extreme test conditions (subclauses 4.11 and 4.12).
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The input impedance of the spectrum analyser shall be 50 2. The centre
frequency of the spectrum analyser display system shall be the satellite EPIRB
carrier frequency. The value of the resolution bandwidth of the spectrum analyser
shall be 100 Hz.

The figure displayed on the screen shall be recorded.

6.6.3 Limit

The radiation shall not exceed the levels specified by the spectrum mask in
figure 8.
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Relative frequency of satellite EPIRB (kHz)

P, = Satellite EPIRB unmodulated carrier power output

f, = Satellite EPIRB carrier frequency

dBc = Satellite EPIRB emitted signal power level in dB relative to P,
(measured in a 100 Hz resolution bandwidth)

Figure 8: Spectrum mask for 406.0 to 406.1 MHz band

6.7 Phase deviation and data encoding

6.7.1 Definition

Phase deviation is the difference between the instantaneous phase of the
modulated radio-frequency and the phase of the unmodulated carrier.

6.7.2 Method of measurement

The modulated RF signal shall be applied to the input of a linear demodulator
and a decoder.

The extreme values of the phase, ¢, and ¢, in figure 9, are measured under
extreme test conditions (subclauses 4.11 and 4.12) not taking into account transients.

82



TGN 68 - 198: 2001

6.7.3 Limits

The carrier shall be phase modulated (G1B) positive and negative 1.1 £+ 0.1
radians peak, referenced to an unmodulated carrier. Modulation sense shall be as
shown in figure 9. The data shall be encoded biphase L as shown in figure 9.

Bit period
— s L
Non-return-to ' i i I i I | i i
zero (NRZ) data 1 01 11 0 0 1 0 + 0

=

o= +1.1rad :
Modulation 0 rad e i
sense |
¢,=-1.1rad !

Figure 9: Data encoding and modulation sense

6.8 Rise and fall times
6.8.1 Definition

The rise time (Ty) and the fall time (Tg) of the modulated waveform is the time
measured between the 0.9 points of the peak-to-peak phase transition (figure 10).

Modulated signal

Time

T =150 ps + 100 ps

Figure 10: Modulation rise and fall times
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6.8.2 Method of measurement

The modulated RF signal shall be applied to the input of a linear demodulator.
The rise time (Ty) and the fall time (Tg) shall be measured under extreme test
conditions (subclauses 4.11 and 4.12) and recorded.

6.8.3 Limits
The rise (Ty) and fall (Tg) times of the modulated waveform shall be 150 pus
+ 100 us.
6.9 Modulation symmetry
6.9.1 Definition

The modulation symmetry is difference between the time durations T, and T,
as defined in figure 11.

o
Modulated signal

O I /\
T1
0.1¢ <

1

\4

0
Time

Figure 11: Modulation symmetry

6.9.2 Method of measurement
The modulated RF signal shall be applied to the input of a linear demodulator.

The duration’s T, and T, shall be measured under extreme test conditions
(subclauses 4.11 and 4.12) and recorded.

6.9.3 Limit

L-T < 0.05.

The modulation symmetry shall be such that:
T, +T,
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7. Signal format

7.1 General

The emission of the satellite EPIRB is modulated by a digitally coded signal
including a preamble, a message, and an error correcting code. The format shall be
as defined in this clause.

Note: The measurements in clause 8 may be performed on the same set of
18 bursts.

7.2 Repetition period

7.2.1 Definition

The repetition period (Ty) is the time between the 90 % (0.9 Py) power points
of two successive transmissions, (figure 12).

Treansmission signal
after detection

TR N
Figure 12: Transmission timing

7.2.2 Method of measurement

The repetition period is measured on 18 successive transmissions. The
measurements shall be made under extreme test conditions (subclauses 4.11 and
4.12) and the difference between the maximum and minimum repetition periods
shall be more than 1 s. The maximum and minimum values of Ty shall be recorded.
7.2.3 Limit

The values of Ty shall be in the range 47.5 s to 52.5 s.

7.3 Total transmission time

7.3.1 Definition

The total transmission time is the time during which power is present on the
characteristic frequency during one transmission.

85



TGN 68 - 198: 2001

7.3.2 Method of measurement

The total transmission time (T,) shall be measured under extreme test
conditions (subclauses 4.11 and 4.12) between the points where the output carrier
power reaches 90 % of its end value (figure 12).

7.3.3 Limits
Each of the 18 measurements shall lie within the following range:
- Short message 435.6 ms to 444.4 ms;
- Long message (optional) 514.8 ms to 525.2 ms.

7.4 Carrier Wave (CW) preamble
7.4.1 Definition

The CW preamble is the unmodulated carrier with a defined duration which
precedes each digital message.

7.4.2 Method of measurement

The duration of the CW preamble (T,) shall be measured under extreme test
conditions (subclauses 4.11 and 4.12) between the point where the output carrier
power reaches 90 % of its end value and the beginning of the digital message
(figure 12). This measurement shall be performed at 18 successive transmissions.

7.4.3 Limit

Each of the 18 measurements shall lie within the range 158.4 ms to 161.6 ms.

7.5 Bit rate
7.5.1 Definition

The bit rate is the number of bits/s.
7.5.2 Method of measurement

The bit rate (f;)) is measured under extreme test conditions (subclauses 4.11
and 4.12) over the first 15 bits corresponding to one transmission. This

measurement shall be performed at 18 successive transmissions and the bit rate
shall be recorded.

7.5.3 Limit
Each of the 18 measurements shall lie within the range 396 bit/s to 404 bit/s.

8. Satellite EPIRB coding

8.1 General

These checks are performed under extreme test conditions (subclauses 4.11
and 4.12).
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The content of the digital message defined in this clause shall be checked
against the one provided by the manufacturer. The compliance with the format for
each data field shall be checked bit by bit. The correctness of the error-correcting
code shall also be checked.

The digital message which is transmitted by the satellite EPIRB consists of:
a) 112 bits for the short message (280 ms + 1 %);
b) 144 bits for the long message (360 ms + 1 %).

These bits are divided into four groups:

- The first 24 bits transmitted, positions 1 through 24, are system bits and used
for the bit and frame synchronisation of the receiving system processor;

- The following 61 bits, positions 25 through 85, are data bits. The first data
bit (position 25) indicates if the message is short or long;

- The following 21 bits, positions 86 through 106, are a Bose-Chaudhuri-
Hocquenghem (BCH) (82, 61) error-correction code calculated for the preceding 61
data bits;

- The last 6 bits (short message) of the message in positions 107 through 112
or the last 38 bits (long message) of the message in positions 107 through 144 are
data bits.

The digital message shown in figure 13 is divided into the bit fields shown in
table 4:

Table 4: Digital message fields

No. Bit field name Bit field location
1) Bit synchronisation bit 1 to bit 15;

2) Frame synchronisation bit 16 to bit 24;

3) Protected field bit 25 to bit 85;

4) Error-correcting field bit 86 to bit 106;

5) Emergency code field bit 107 to bit 112;

6) Long message (optional) bit 113 to bit 144.

The protected field, the emergency code field, and the long message field are
shown in figure 13. Figure 15 summarises all the coding options for the entire
message.
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(1 (2 (3) (4) Notes
Bits 1 16 25 86 107108109 113 114
160/15| o 61 21 | 1]1] 4 32 No. of
ms Bits
A y' N y' N A A
f 1 1 1 1 1 » Carrier

Bit synchronisation

v

Frame synchronisation

Protected field

v

v

Error-correcting

v

field
Emergency code

v

flag
Activation type

NOTE 1: Bit synchronisation - 15 "1" bits in all satellite EPIRBs.

operation -01101 0000 During on-air self test.

v

code
Emergency code/

NOTE 3: Bits 25 through 112 from the basic satellite EPIRB codes information.
NOTE 4: Bits 113 through 144 contain supplementary information for the optional long message.

Figure 13: General message format

v

National-use field
Long-message

—> (optional)
NOTE 2: Frame synchronisation (for all satellite EPIRBs) -0 0010 1111 in normal

1 @ 3 @ (5) () (7) (8) (9) Notes
Bits 2526 27 37 40 84 86 107108109 113 114
111 10 |3 44 21 21 | 1)1]4 32 No. of
Bits
T y' N '\ y' N y' N y' N y' N ' N y' N y' N y' N
» Format flag

Protocol flag

v

Country code (MID)

v

Use-protocol

v

Data
Auxiliary radio-

v

v

locating device
BCH error correc-

v

ting flag
Emergency code

NOTE 1: "0" for short message and "1" for long message.

NOTE 2: Set to "1" for this format.

NOTE 3: Binary equivalent of the appropriate three digit decimal
number (MSB on left), subclause 9.3.4.

NOTE 4: Specific user protocol: maritime, serialised radio call-sign or test

v

flag
Auto/manual acti-

v

vation beacon type
National use of

v

emergency code

Long data message
(optional)

NOTE 5: Specifies which auxiliary radio-locating device is incorporated in the satellite EPIRB.
NOTE 6: "0" for national use or undesignated and "1" for emergency code use.
NOTE 7: "0" for manual activation only and "1" for automatic and manual type satellite EPIRB.
NOTE 8: Four user-suitable bits for national use or for emergency codes as in table 9.

NOTE 9: Optional data giving latitude and longitude of satellite EPIRB in degrees and minutes.

Figure 14: Unique data in the user protocols
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b 25: message format flag (0 = short message, 1 = long message)

b 26: protocol flag (1 = user protocol)

b 27 - b 36: Maritime Identification Digits (MID), Appendix 43 of the ITU Radio Regulations [1]

User Protocol (b 26 =1)
b 37 - b 39: user protocol type:
010 = Maritime 110 = radio call sign 111 =test
Maritime user (b 37 - b39 = 010)
b 40-b75: SID or radio call sign
(modified Baudot)
b 76-b81: specific satellite EPIRB
(modified Baudot)
b 82-b 83: 00 - spare
b 84 -b 85: auxiliary radio-locating device type(s) (Note);
00 = no auxiliary radio-locating device;
01 =121.5 MHz (Note );
10 = maritime locating: 9 GHz search and rescue radar transponder;
11 = maritime locating: other auxiliary radio-locating device(s)

b 86 - b 106: error-correcting code for b 25 - b 85

b 107: emergency code use of b 100 - b 112 0 = national use undefined
1 = emergency code-flag

b 108: 0 = manual activation only type of satellite EPIRB;
1 = automatic and manual activation type of satellite EPIRB

b 109 - 112: nature of distress

0000 = unspecified distress

0001 = fire/explosion

0010 = flooding

0011 = collision

0100 = grounding

0101 = listing, in danger of capsizing
0110 = sinking

0111 = disabled and adrift

1000 = abandoning ship

b 113 - b 144: Optional Long Message for User Protocols

b 113 -b114: 00 = latitude/longitude flag; 01,10,11 = spares
b 115-b 121: latitude degrees

b 122 - b127: latitude minutes

b 128: 0 = north, 1 = south

b 129 - b 136: longitude degrees

b 137 - b 142: longitude minutes

b 143: 0 = east, 1= west

b 144: even parity bit applied to b 113 - b143

NOTE: (relating to "b84-b85" above) If other auxiliary radio-locating device(s) is (are) used in addition to
121.5 MHz , the code for 121.5 MHz (= 01) should be used.

Figure 15: Summary of Coding Options
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8.2 System bit fields

8.2.1 Bit synchronisation

A bit synchronisation pattern consisting of "1's" shall occupy the first 15-bit
positions.
8.2.2 Frame synchronisation

A frame synchronisation pattern consisting of 9 bits shall occupy bit positions
16 through 24. The normal frame synchronisation pattern shall be 000101111. In
the self-test mode, the frame synchronisation pattern shall be 011010000 (i.e. the

last 8 bits are complemented).

8.3 Protected field

8.3.1 General
The protected field consists of 61 bits (i.e. bit 25 to bit 85). The protected field

has the structure as given in table 5.

The identification (ID) field which begins at bit 26 after the format flag and

ends at bit 85 has the structure as given in table 5 following:

Table 5: Protected field

Bits Usage
25 Format flag
26 Protocol flag

27 - 36 MID code
37 -85 Data field

8.3.2 Format flag
The first bit (i.e. bit 25) is a format flag which shows whether the message is
short or long using the following code:

0 - short format 1 - long format.

8.3.3 Protocol flag
Bit 26 in the ID field is used to identify the Maritime user protocol (bit 26 = 1).

8.3.4 MID number
Bits 27 to 36 in the ID field designate the 3-digit decimal MID number
expressed in a binary notation. These numbers are based on the Maritime
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Identification Digits (MID), assigned by the ITU from Appendix 43 of the Radio
Regulations [1].
Until 1 February 1999, this identification code shall include 3 digit codes for

the country of registration followed by either:

a) The trailing 6 digits of the ship station identity in accordance with appendix
43 of ITU Radio Regulation [1]; or

b) A unique serial number; or
¢) A radio call sign.

Preference is given to method a) After 1 February 1999, all new satellite

EPIRB installations shall be in accordance with method a).
8.3.5 Maritime user protocol

The maritime user protocol has the structure as given in table 6.

Table 6: Maritime user protocol

Bits Usage
26 Protocol flag (= 1)
27 - 36 | MID numbers
37 -39 | User protocol type (= 010)

40 - 75 | Trailing 6 digits of ship station identity
76 - 81 | Specific satellite EPIRB
82 -83 | Spare (=00)

84 - 85 | Auxiliary radio-locating device

Bits 27-36 designate the country of vessel registration.

Bits 40 to 75 designate the radio call sign or the trailing six digits of the
9-digit ship station identity using the modified Baudot code shown in table 7.

Bits 76 to 81 are used to identify specific satellite EPIRBs on the same vessel
(the first or only float-free satellite EPIRB should be coded with a modified Baudot
zero (001101); additional satellite EPIRBs should be numbered consecutively using
modified Baudot characters 1 to 9 and A to Z).
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Table 7: Modified baudot code

Letter Code Figure Code
MSB LSB MSB LSB
111000 (-) (Note 1) 001000
110011
101110
110010
110000
110110
101011
100101
101100 8 001100
111010
111110
101001
100111
100110
100011
101101
111101
101010
110100
100001 000001
111100 7 011100
101111
111001 2 011001
110111 / 010111
110101 6 010101
110001
() (Note 2) 100100
NOTE 1: Hyphen.
NOTE 2: Space.

000011
001101
011101
001010

A2 O|©

()]

NI<IX|S|I<|c|ld|wn|x|O|T|o|Z|IZ|r|X|«|—|T|@|M|mMO|O|®m|>

8.3.6 Test user protocol
All satellite EPIRBs submitted for conformance testing shall be coded with
the test user protocol and the remainder of the message shall be coded according to

the code provided by the designated national authority.

The test user protocol has the structure as shown in table 8.
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Table 8: Test user protocol

Bits Usage
26 Protocol flag (= 1)

27 - 36 | Country code (designate the country of satellite EPIRB
registration)

37 - 39 | User protocol type (= 111)
40 - 83 | National use

84 - 85 | Auxiliary radio-locating device type(s)

8.4 Error-correcting field

The error-correcting field consists of 21 bits (i.e. bit 86 through bit 106),
which are a Bose-Chaudhuri-Hocquenghem (BCH) (82, 61) error-correction code
calculated for the preceding 61 data bits. This code is a shortened form of a BCH
(127, 106) triple error-correcting code obtained from the following generator
polynomial:

g5(x) = g3(x).(7, 4, 3,2, 0)

g3(x)=gl(x).(7,3,2,1,0)

gl(x)=(7,3,0)

Since the message sent will be only 61 bits (i.e. less than the 106 bits), it is
assumed that the remaining bits will be set to zero for computation of the error-
correction bits. These zero message bits will be thought to be at the beginning of
the message and will not be transmitted since they are always zero and contribute

no new information.

8.5 Emergency code field

The emergency code field consists of bits 107 to 112. Bit 107 shall be "1" for
the emergency code. Bit 108 shall be "1" to indicate that the satellite EPIRB can be

activated both manually and automatically.

When used, bits 109 to 112 shall be coded with the International Maritime
Organisation (IMO) maritime emergency codes (table 9) for all maritime distresses

(i.e. maritime user protocol).

When the emergency code is not implemented, bit 107 shall be set to "0", and
bits 109 to 112 shall all be set to "0".
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Table 9: Modified IMO maritime emergency codes

Code Definition
0000 unspecified distress (Note 2)
0001 fire/explosion
0010 flooding
0011 collision

0100 grounding

0101 listing, in danger of capsizing
0110 sinking

0111 disabled and adrift

1000 abandoning ship

1001 undesignated

1010 undesignated

1011 undesignated

1100 undesignated

1101 undesignated

1110 undesignated

1111 undesignated

NOTE 1: Modification applies only to code "1111"
which is used as a "spare" instead of as the
"test" code.

NOTE 2: If nor emergency code data has been
entered, bit 107 remains
set to "0".

8.6 Long message (optional)

The optional long message format permits the inclusion of an additional 32
bits of information in bit positions 113 through 144 of the data message.

Bits 113 - 114 define the 32 bit message encoding as follows:

Table 10: Long message encoding

Codes Usage
00 Latitude/longitude flag;
01 spare
10 spare
11 spare

For the latitude/longitude message, bits 115 through 144 are decoded as given
in table 11 following:
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Table 11: Long message

Bits Usage
115-121 Degrees latitude
122-127 | Minutes latitude
128 0 = north; 1 = south
129-136 Degrees latitude
137-142 Minutes latitude
143 0 = east; 1 = west
144 Even parity bit applied to bits 113-143

The message format flag (bit 25) should normally be set to = 0 and a short
message be transmitted, however it should switch automatically to = 1 when data is
entered in bits 113 to 144 for the long message transmission. This will require two
separate BCH codes: one for use with message format flag = O (short message

format), and one for use with message format flag = 1 (long message format).

9. Other technical requirements

9.1 Effective luminous intensity of the low duty cycle light
9.1.1 Definition

The effective luminous intensity is a calculated value, which is defined by a
formula as indicated in IMO Resolution A.689(17) [8].
9.1.2 Method of measurement

The luminous intensity shall be measured under normal and extreme test
conditions.

The effective luminous intensity shall be than calculated by the following
formula:

t,
[I(Ddt

t

T 02+(t,—t))

Ieff

where:
- Ii 1s the effective intensity (candela);
- I(t) 1s the instantaneous intensity as a function of time;

- (t, - t; ) is the flash duration (seconds).
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9.1.3 Limit

The effective luminous intensity shall be at least 0.75 cd. The flashing rate
shall be at least 20 times per minute, with a flash duration of between 10%s and 1 s.

9.2 Battery capacity
9.2.1 Definition

Battery capacity is the ability of the internal power source of the equipment to
deliver sufficient power for an uninterrupted operation of the equipment in a
specified time period.

9.2.2 Method of measurement

Using a fresh battery pack, the satellite EPIRB shall be activated (at the
ambient temperature) for a period of time as stated by the manufacturer to be
equivalent to the loss of battery capacity due to self-testing as well as battery pack
self-discharge during the useful life of the battery pack (as defined in clause
3.1.3.). The manufacturer shall substantiate the method used to determine this time.

The satellite EPIRB shall be placed in a chamber of normal room temperature.
Then the temperature shall be reduced to and maintained at -40°C (£ 3°C) for class
1 or -30°C (z 3°C) for class 2 equipment for a period of 10 hours.

Any climatic control device provided in the equipment may be switched on

and for class 2 equipment the chamber heated to -20°C (£ 3°C), at the conclusion of
the period specified above. The action of the climatic control device and for class 2
equipment, the heating of the chamber, shall be complete within 20 minutes.

The equipment shall be activated 30 minutes after this period and shall then be
kept working continuously for a period of 48 hours. The temperature of the
chamber shall be maintained for the whole of the 48 hour period.

9.2.3 Limit

The satellite EPIRB shall comply with the requirements of the subclauses 6.1
(output power), 6.2 (characteristic frequency), 6.3 (short term frequency stability),
6.4 (medium term frequency stability) and clause 8 (satellite EPIRB coding) for
48 hours.

9.3 Homing device
9.3.1 General

9.3.1.1 Class of emission

The radio frequency transmission shall be amplitude modulated with full
carrier and both sidebands (A3X).
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9.3.1.2 Modulation frequency

An audio signal shall sweep downward within a range of not less than 700 Hz
between 1,600 Hz and 300 Hz.
9.3.1.3 Transmitter duty cycle

The transmitter shall have a continuous duty cycle except that it may be
interrupted for up to a maximum of 2 s during transmission of the 406 MHz signal.
9.3.1.4 Sweep repetition rate

The sweep repetition rate of the transmitter shall be 2 Hz to 4 Hz.

9.3.2 Frequency error

9.3.2.1 Definition

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

The carrier frequency shall be measured under normal and extreme test
conditions with a frequency counter or a spectrum analyzer.

9.3.2.3 Limit
The carrier frequency shall be 121.5 MHz + 50 ppm.

9.3.3 Modulation duty cycle
9.3.3.1 Definition

Duty cycle = 5 100%
T,

where:

- T, 1s the duration of the positive half cycle of the audio modulation measured
at the half amplitude points of the modulation envelope; and

- T, 1s the period of the fundamental of the audio modulation.

9.3.3.2 Method of measurement

The transmitter output shall be connected to a storage oscilloscope. T, and T,
shall be measured near the start, midpoint and end of the modulation period. The
modulation duty cycle shall be calculated.

9.3.3.3 Limit
The modulation duty cycle shall be between 33 % and 55 %.
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9.3.4 Modulation factor
9.3.4.1 Definition

A+B

Modulation factor =

where :
- A 1s the maximum value of the envelope curve; and

- B is the minimum value of the envelope curve.

9.3.4.2 Method of measurement

The transmitter output shall be connected to a storage oscilloscope. A and B
shall be measured near the start, midpoint and end of the modulation period. The
modulation factor shall be calculated.

9.3.4.3 Limit
The modulation factor shall be between 0.85 and 1.0.

9.3.5 Peak effective radiated power
9.3.5.1 Definition

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

9.3.5.2 Method of measurement

The measurement shall be performed at normal temperature conditions and
shall use a satellite EPIRB whose battery has been on for a minimum of 44 hours.
If the test exceeds 4 hours, the battery may be replaced by another which has been
preconditioned with at least 44 hours of on time.

For the purpose of testing outside a screened room, care shall be taken not to
transmit distress signals on distress and safety frequencies, for example by
frequency offset.

The measurement procedure consists in a determination of 12 values of Peak
Effective Radiated Power (PERP) made by direct measurement of radiated power.

The measurements are taken at an azimuth angle of 30° + 3°. All PERP
measurements shall be made at the same elevation angle; the elevation used shall
be the angle between 5° and 20° for which the satellite EPIRB exhibits a maximum
antenna gain. The median value of PERP shall be recorded.
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9.3.5.2 Limit

The median value peak effective radiated power shall be between 25 mW and
100 mW.

The ratio of maximum to minimum of the 11 highest values of PERP shall not
exceed 6 dB.

9.3.6 Spurious emissions

9.3.6.1 Definition

Spurious emission is emission 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.
9.3.6.2 Method of measurement

Spurious emissions shall be measured in the frequency bands 108 to 137
MHz, 156 to 162 MHz 406.0 to 406.1 MHz and 450 to 470 MHz at the test site
described in subclause 4.6.

9.3.6.3 Limit

The power of any spurious emission component shall not exceed 25 pyW on
any frequency.

10. Radiation measurements

10.1 General

The radiated power and antenna characteristics of the satellite EPIRB shall be
measured in an open field test site (subclause 4.6) or a shielded anechoic room.

The radiated power procedure provides data which characterise the antenna by
measuring the vertical and horizontal wave polarisation.

10.2 Radiated power
10.2.1 Definition
The radiated power is the effective isotropically radiated power (e.i.r.p.).

10.2.2 Method of measurement

The satellite EPIRB shall be transmitting normally with a fresh battery. The
signal received by the measuring antenna should be coupled to a spectrum analyser
or a field strength meter and the radiated power output should be measured during
the satellite EPIRB transmission. The receiver should be calibrated according to the

99



TGN 68 - 198: 2001

range of level expected, as described in subclause 4.8. The satellite EPIRB should
be rotated through 360° of azimuth with a minimum of twelve equal steps 30° (+ 3°)
and measurements made.

The measuring antenna should be linearly polarized and positioned twice to
align with both the vertical and horizontal components of the radiated signal in
order to measure the total e.1.r.p.

Measurements are then taken with the measuring antenna positioned at
elevation angle (£ 3°) of 10° 20°, 30°, 40° and 50° for azimuth angles (£ 3°) of 0° to
360° in 30° steps and the induced voltages for both polarisations are measured for
each one of the 60 positions.

The values of V, and V, for each measured position shall be recorded.

The following steps are performed for each set of measured voltages and the
results are recorded:

Step 1: Calculate the total induced voltage V... in dBV using:

Vecny) = 20log /V\% + V}%

-V, and V, are the induced voltage measurements (in V) when the measuring
antenna is oriented in the vertical and the horizontal plane respectively.

where:

Step 2: Calculate the field strength E in dBV/m at the measuring antenna using:

E gvim = Viee T 20l0gAF, + L where:

- V... 1s the calculated signal level from step 1 (dBV);
- AF, is the corrected antenna factor of the measuring antenna;
- L. 1s the receiver system attenuation and cable loss (dB).
Step 3: Calculate the e.1.r.p.:
Calculate the e.i.r.p. for each set of angular co-ordinates from
E*-R’

30

€.LI.Dw) =

where:

- R is the distance between the satellite EPIRB and the measuring dipole
antenna,

- E is the field strength converted from Step 2 into V/m.
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The measurements shall be performed under normal test conditions.

10.2.3 Limits
The radiated power shall be within the limits of +6 dB and -5 dB relative to

S We.ir.p.
10.3 Antenna characteristics

10.3.1 Definition

The following antenna characteristics are defined for elevation angles greater
than 5° and less than 60°.

10.3.2 Method of measurement

The antenna gain shall be calculated for each set of angular co-ordinates from:

e.1l.r.p.
Pt

G =

1

where:
- e.1.1.p. is the radiated power measured in subclause 10.2;
- P, is the power transmitted into the satellite EPIRB antenna;

- G, 1s the satellite EPIRB antenna numerical gain relative to an isotropic

antenna.

An analysis of the raw data (V,, V,) obtained during the antenna test should
be sufficient to determine if the polarisation of the satellite EPIRB antenna is linear

or circular.

If the induced voltage measurements V, and V, for each specific angular co-
ordinate (azimuth, elevation) differ by at least a factor of 10, the polarisation
should be linear. The polarisation will be vertical or horizontal if V, or V, is greater
respectively.

If the induced voltage measurements (V,, V,) are within 10 dB of each other

for most of the surface scanned, the satellite EPIRB antenna is considered to be

circularly polarized.

Compare the signals received using known Right Hand Circularly Polarised
(RHCP) and Left Hand Circularly Polarised (LHCP) antennas when the satellite
EPIRB antenna is radiating. The antenna resulting in the largest received signal
determines the sense of polarisation.

101



TGN 68 - 198: 2001

10.3.3 Limits
The antenna shall have the following characteristics:
- Pattern: hemispherical;
- Polarisation: Right Hand Circular Polarised (RHCP) or linear;
- Gain (vertical of the plane): between -3 dBi and +4 dBi;
- Gain variation (azimuth plan): less than 3 dB;

Antenna Voltage Standing Wave Ratio (VSWR): not greater than 1.5:1.

11. Release mechanism

11.1 General
11.1.1 Operating conditions

The release mechanism shall be constructed of non-corrosive compatible
materials, so as to prevent deterioration which may cause any malfunction of the
unit. Galvanising or other forms of metallic coating on parts of the release

mechanism shall not be accepted.

It shall be possible to assess the proper functioning of the automatic release
mechanism by a simple method without activation of the satellite EPIRB.

The release mechanism shall be fitted with adequate means to prevent
inadvertent release or activation of the satellite EPIRB.

It shall be possible to release the satellite EPIRB manually without tools.
11.1.2 Labelling

The release mechanism shall be provided with a label or labels affixed in such
a position as to be visible when the mechanism is installed and containing the
following information at least in English:

Type designation;

- Operating instructions for manual release of the satellite EPIRB;

- Compass safe distance;

- Maintenance and/or replacement date for the release mechanism, if applicable.
11.1.3 Operating instructions

The equipment manufacturer shall provide all instructions and information
regarding stowage, installation, and operation of the release mechanism.
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11.2 Automatic release of the satellite EPIRB
11.2.1 Definition

Automatic release is the ability of the release mechanism to release the
satellite EPIRB after having been submerged in water under specified conditions.
11.2.2 Method of measurement

The satellite EPIRB installed in the release mechanism shall be submerged in
non-freezing water. The temperature of the water shall be recorded.

This shall be performed six times with the equipment rotated each time as
follows:

- Normal mounting position;

- Rolling 90° to starboard;

- Rolling 90° to port;

- Pitching 90° bow down;

- Pitching 90° stern down;

- Upside-down position.

The test under extreme temperature test conditions (subclause 5.11) shall be

performed in the normal mounting position only.

11.2.3 Requirement

The satellite EPIRB shall be automatically released and float free of the
mounting before reaching a depth of 4 m at any orientation.

The release mechanism shall be capable of operating throughout the
temperature range of -30°C to +65°C.
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