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LOI NOI PAU

Tiéu chuan Nganh TCN 68 - 247: 2006 “Thiét bi tram mat dat INMARSAT-B sir
dung trén tau bién - Yéu cau ky thuat” duoc xay dung trén co s& tiéu chudn IEC
61097-10.

Tiéu chuidn Nganh TCN 68 - 247: 2006 do Vién Khoa hoc K§ thuat Buu dién bién
soan theo dé nghi ctia Vu Khoa hoc - Cong nghé va duoc ban hanh theo Quyét dinh s6
30/2006/QD-BBCVT ngay 05/9/2006 cua Bo trudng Bo Buu chinh, Vién thong.

Tiéu chuian Nganh TCN - 247: 2006 dugc ban hanh dudi dang song ngit (ti€ng Viét
va tiéng Anh). Trong trudng hop c6 tranh chap vé cdch hiéu do bién dich, ban tiéng Viét
duoc 4p dung.

VU KHOA HOC - CONG NGHE



TCN 68 - 247: 2006

THIET BI TRAM MAT DAT INMARSAT-B
SUDUNG TREN TAU BIEN

YEU CAU KY THUAT

(Ban hanh kém theo Quyét dinh s6 30/2006/Q0D - BBCVT ngay 05/9/2006
cua Bo truong Bo Buu chinh, Vién thong)

1. Pham vi va doi tuong

Tiéu chuin nay quy dinh cdc yéu cdu t6i thiéu vé hoat dong va chat lugng, cdc dic tinh
k¥ thuat, phuong phdp ki€ém tra va két qua ki€ém tra d6i vdi thiét bi tram mat dat Inmarsat - B
16p 1 st dung trén thu bién (SES), c6 kha nang thu phat thong tin an toan va cttu nan st dung
dién thoai va Telex in truc ti€p, nhu quy dinh cta Diéu IV/10.1 va 14.1 (cdc di€ém stra d6i
nam 1998) trong Cong uSc quoc t€ vé An toan sinh mang trén bién - 1974 (SOLAS), cho hé
thong GMDSS.

Tiéu chudn nay 1am co s& cho viéc do ki€ém, danh gid chat luong va chitng nhan hop
chuén Thié€t bi tram mat dat Inmarsat-B sir dung trén tau bién thuoc hé théng thong tin an
toan va ctiu nan hang hai toan cau GMDSS.

2. Tai liéu tham chiéu chudn

IEC 61097-10, Global maritime distress and safety (GMDSS). Part 10: Inmarsat - B
ship earth station equipments, methods of testing and required test results.

3. Pinh nghia va chir viét tat
3.1 Pinh nghia

3.1.1 Bdang L

Bang tan s6 cdp phat cho dich vu vé tinh di dong trong d6 EUT thu va phat tr 1,4 GHz
dén 1,7 GHz.
3.1.2 Thiét bi mé phong LES

Thiét bi ki€ém tra d€ mo phong hoat dong két hgp gitta vé tinh Inmarsat va tram mat dat
Inmarsat - B. Thi€t bi m6é phong LES giao ti€p véi EUT trong bang L, bang mot ang ten nho
hoac qua mot cap dong truc. Thiét bi nay cho phép thiét 1ap cac cudc goi thoai va Telex theo
giao thic Inmarsat-B.
3.1.3 SafetyNET

Dich vu cung cép trén séng mang danh cho Inmarsat-C dé phat céc thong tin an toan
hang héi, nhu canh bdo cttu nan, du béo thoi tiét va canh bdo b bién.
3.1.4Ti s6 cong sudt séng mang/nhiéu

Ti s6 cong suat séng mang khong diéu ché trén mat do tap am trong do rong bang 1 Hz.
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3.1.5 Kiém tra chdt luong

Trong tiéu chuidn nay, kiém tra chét lugng 1a phép kiém tra chiic nang ngén tién hanh
trong hodc sau phép kiém tra ki thuat dé xac nhan tinh trang hoat dong cua thi€t bi, bao gém
céc phép kiém tra tiéu chudn A va D trong 5.3.2, tién hanh trong diéu kién do ki€ém binh
thuong cho uu tién ctru nan.

3.1.6 Do kiém chdt luong

Do kiém chat lugng 1a mot phép do hay mot nhém phép do tién hanh trong hoidc sau
phép kiém tra ki thuat dé xac nhan thiét bi tuan tha theo cdc tham s6 dugc quy dinh trong tiéu
chuén cua thiét bi, bao gébm cac phép ki€m tra tiu chuan A, B, C, D va E trong 5.3.2, tién
hanh cho ca uu tién an toan va ctru nan.

3.2 Chir viét tat

C/No Ti s6 mat do tin hiéu/ nhiéu trong do rong bang tan 1 Hz
CR Trd vé dau dong

DIGS Hudng dan thiét k€ va lap dat (Inmarsat)

EGC Cudc goi chon nhom tang cuong

EUT Thi€t bi can ki€ém tra

GMDSS Heé thong an toan va ctu nan hang hai toan cau
ID Ma nhén dang

IEC Uy ban Ky thuét dién Qudc t€

IMO T6 chitc Hang hai Quoc t€

Inmarsat T6 chitc Vé tinh Hang hai Quoc t€

ISO T6 chitc Tiéu chuin héa Quéc t&

ITU Lién minh Vién thong Quoc t&€

LES Tram c6ng mat dat Inmarsat

LF Xuong dong

MES Tram mat dat di dong

MSI Thong tin an toan hang hai

RCC Trung tam di€u phoi ctu nan

SAR Tim ki€m va cttu nan

SDM S6 tay dinh nghia hé thong

SES Tram mat dat sir dung trén thu bién

SOLAS Cong udc quoc t€ vé An toan sinh mang trén bién.

4. Cac yéu cau chung va yéu cau khai thac

4.1 Khdi quat

Phan nay bao gom céac yéu cau cua SOLAS va IMO A.808 va A.694, trong d6 khong
chi rd cac phép do, hay néi cach khac cac phép do chi giGi han & viéc xem xét cac tai liéu
do nha san xuét cung cap. N6 bao gébm cdc phép kiém tra hoat dong, dac biét 1a cac yéu
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cdu dinh tinh va duoc ti€n hanh bdi nhitng ngudi c6 thim quyén. C4c yéu cau dudi day b
sung vao cac yéu cau khai thac tuong ung trong IEC 60945.

4.2 Cdc yéu cau chung

4.2.1 Thiét bi tram mdt ddt sit dung trén tau bién duoc dinh nghia la SES hang hdi 16p 1 theo

nhu Inmarsat-B SDM phdi co kha ndng:

a) Phat va thu thong tin an toan va ctru nan st dung Telex in truc tiép;

b) Phét va thu cac cudc goi uu tién ctru nan;

¢) Duy tri theo ddi cac canh bao bd-dén-tau, bao gom cac canh bao huéng dén cac ving
dia ly da duogc xdc dinh cu thé. Yéu cdu nay dugc thoa man khi cung cap thém mot thi€t bi
thu EGC;

d) Thu va phat thong tin vo tuyén thong thuong, st dung dién thoai vo tuyén hay Telex
in truc ti€p.

Phu luc C ¢6 néu vé do kha dung du tinh ctia cdc kha niang theo doi cua mot thiét bi

Inmarsat - B SES.

4.2.2 Thiét bi phdi duoc chitng nhdn hop chudn bdi t6 chitc Inmarsat va phdi tudn thu cdc
diéu kién moi truong ghi trong tai liéu ki thudt ciia tram mdt ddt Inmarsat ddt trén tau
bién c6 khd ndng truyén thong tin hai chiéu.

4.2 .3 Thiét bi phdi duoc ldp ddt thod man cdc yéu cdu theo tiéu chudn cua IMO.

4.2 4 Thiét bi phdi chi ré trang thdi phdt tin hiéu ciiu nan.

4.2.5 Thiét bi phdi duoc trang bi phuong tién cho phép kiém tra moi chi thi hoat dong (cdnh
bdo, bdo dong va thuong 1é), cdc hién thi, va cdc thiét bi nghe theo yéu cdu cua tiéu
chudn thiét bi tuong iing.

4.3 Cdc yéu cau hoat dong cua thiét bi SES Inmarsat-B lop 1

4.3.1 Khong bo diéu khién nao ndm bén ngoai thiét bi ¢é khd ndng thay doi md nhdn dang
tram mdt dat ddt trén tau bién.

4.3.2 Thiét bi phdi c6 khd ndng khdi tao va tao ra cdc cudc goi ciiu nan bang dién thoai hay
Telex in truc tiép tir vi tri tau dang di chuyén binh thuong hay tir bdt ky vi tri nao duoc
chi dinh cho cdnh bdo citu nan. Ngoai ra, khi c¢é yéu cdu vé pham vi truyén tdi séng
Vo tuyén, cdc thiét bi tao cudc goi citu nan ciing phdi duoc ldp ddt phit hop trong pham
vi do.

4.3.3 Khi khong cé cdc phuong tién khdc dé thu tin hiéu qudng bd citu nan, khdan cdp va an
toan hodc cé thiét bi chuyén tiép cdanh bdo ciu nan va miic tin hiéu nghe hién tai cua
dién thoai hay telex khong dii, tram mdt ddt trén tau bién phdi duoc cdu tric dé khdi
dong canh bdo nghelnhin theo miic do phit hop.

4.3.4 Thiét bi phdi cé khd ndng ngdt va khdi tao cdc cudc goi ciu nan tai bt ky thoi diém nao.
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4.3.5 Cudc goi citu nan phdi duoc kich hoat boi mot niit ctiiu nan danh riéng. Nut nay khong
phdi bdt ki phim nao trong bang nhdp cua ITU-T hay bdng phim ISO cung cdp trén
thiét bi.

Nt nay khong phai bat ki phim nao trong bang nhap cua ITU-T hay bang phim ISO
gan lién vdi thiét bi va can dugce tach roi mot cach vat 1y v6i cac nidt/phim sir dung trong hoat
dong binh thuong. D6 phai 1a mot nuit don, khong danh cho muc dich nao khac ngoai khoi tao
cudc goi ctru nan.

4.3.6 Nut danh riéng nay phdi

a) Bugc xac dinh 10 rang; va

b) Puogc bao vé chong lai cac hoat dong so xuat.

Niit canh bdo cttu nan nén ¢6 mau do va danh ddu DISTRESS. Néu st dung nap hoic vo
khong trong sudt, nap va vo nay ciing can dugc danh ddu DISTRESS.

Nt canh bdo citu nan can dugc bao vé v6i nidp hay vo dinh 10 xo gan ¢ dinh véi thiét
bi, vi du bang cac ban 1€. Nguoi sir dung khong can phai béc cdc tem ddn b sung hodc pha
v3 nap vo dé str dung niit canh béo ctu nan.

4.3.7 Khdi tao cudc goi citu nan doi hoi it nhdt hai hanh dong doc ldp

Hanh dong tht nhat 1a nhdc nap hay vo bao vé. Hanh dong thi hai 1a &n ndt canh béao
ctru nan theo nhu chi dinh.

4.3.8 Hanh dong thit hai dé khdi tao cudc goi citu nan bdng cdch dn niit mot lan, trong it nhdt
3 s. Mot chi dan nhin thdy duoc phdi phdt ra ngay khi cudc goi citu nan via dugc khdi
tao. Chi ddn nay phdi duoc tao ra tai moi vi tri tir dé cudc goi citu nan cé thé duoc khdi
tao, khong ké cuéc goi citu nan phdt ra tir dau cudi thoai hay telex. Chi dan nay phdi
lién tuc cho t6i khi duoc thiét ldp lai bang tay. Chi nguoi dugc uy quyén mdi dugc thuc
hién viéc thiét ldp lai nay. Cdc cudc goi citu nan khdc cé thé duoc khdi tao ma khong
cdn phdi thiét lap lai chi dan thir nhdt. Chi dan phdi c6 chiic ndng giong hét khi do
kiém chdt luong véi wu tién ciiu nan.

4.3.9 Khi khdi tao cudc goi wu tién citu nan, thiét bi phdi ngdt bdt ki cudc goi nao cé do uu
tién thdp hon, néu cdn thiét, va thiét ldp cudc goi uu tién citu nan tu dong.

4.3.10 Cong sudt ciia biic xa gid do voi do rong bang 4 kHz phdi nho hon hay bdang -43 dBW
hay -60 dBc, tity theo gid tri nao kém nghiém ngdt hon, do tai ddu noi cua dng ten
(ITU-R SM .329-7).

4.4 Khad ndng hoat dong tuong tdac

4.4.1 Khi mot khoi ciia thiét bi cung cdp mot tinh ndng ddc biét bo sung ngoai nhiing yéu cdu
161 thiéu theo tiéu chudn nay va duoc chdp nhdn bdi nha sdan xudt EUT, hoat déng va
cdc truc trdc clia cdc tinh ndng ddc biét bo sung nay, chiing nao con dang thuc hién
mot cdch hop 1y, phdi khong lam suy giam hoat dong cuia thiét bi.
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4.4.2 Néu mot khoi cua thiét bi duoc két noi véi mot hay nhiéu khoi khdc cua thiét bi duoc
chdp nhdn boi nha sdan xudt EUT, hoat dong ciia nhitng khoi thiét bi sau phdi duoc
duy tri.

4.5 Cac giao dién
4.5.1 Phai cé6 161 vao tudn thu 4.3.2.

4.5.2 Phdi c6 16i ra kich hoat cdnh bdo nghe/nhin khi nhdn duoc cudc goi uu tién ciu nan
(xem4.3.3).

4.5.3 Tram SES ldp ddt trén cdc tau chd khdch phdi cé6 mot giao dién dé thu thdp thong tin vé
Vi tri ctia tau dé cung cdp trong thong tin cdnh bdo ciu nan ban ddu. Giao dién nay
tudn thu theo IEC 61162-1.

4.6 An toan
4.6.1 Nguy hiém vé tdn s6 vo tuyén

Dé hién thi cdc canh bao nguy hiém tai nhitng vi tri thich hgp, mai che cia may phai
duoc dinh kém nhan chi rd khoang cdch tai d6 mic bic xa 1a 100 W/m?, 25 W/m* va
10 W/m*. Nhan phai bao gdm céc nét chit cao it nhat 20 mm va c6 thé doc rd tai vi tri cai dat
binh thudng & khoang cdch t6i thiéu 5 m.

4.6.2 Bé phong an toan

4.6.2.1 Can phong chong tiép xic v6i ngudn dién ap nguy hiém trong pham vi c6 thé. Tat ca
cac bo phan va day dan c6 dién 4p mot chiéu hay xoay chiéu hay t6 hgp ca hai
(khong phai 1a dién dp tan s6 vo tuyén) c6 gia tri cuc dai 16n hon 55 V chay qua can
dugc bado vé khdi ti€p xiic ngiu nhién va phai dugc ngat khoi moi nguodn dién khi mé
v0 bao vé. Thiét bi can duoc thiét k& sao cho chi ¢6 thé truy nhap vao nguédn dién dp
trén néu c6 dung cu can thiét nhu co 1€ hoac tude no vit, va cdc nhan canh bao phai
dugc hién thi chic chin ca & trén thiét bi va cdc vo bao ve.

4.6.2.2 Can nai dat cac thanh phan kim loai h& cua thiét bi nhung khong gay ra noi dét bat ky
cuc nguodn dién nao.

4.6.2.3 Cac budc thuc hién can dam bao nang lugng song vo tuyén dién tir truong khong gay
anh hudng dén con nguoi.

4.6.2.4 Thi€t bi c6 cac thanh phan gay ra tia X nhu 6ng chan khong can tuan tha cac yéu
cu sau:

a) Bic xa tia X bén ngoai thiét bi trong diéu kién hoat dong binh thudng khong dugc
vuot qué cdc gia tri giéi han do nha quan ly quy dinh.

b) Khi btic xa tia X bén trong thi€t bi c6 kha nang vuogt qua quy dinh cua nha quan
1y, canh bdo dé nhin can dugc dan bén trong thiét bi va nhitng dé€ phong khi 1am viéc véi
thié€t bi can duoc ghi trong s6 tay thiét bi.

¢) Néu viéc hoat dong sai ctia bat ky thanh phan nao cua thiét bi ¢6 thé gay ra tang bic
xa tia X, can c6 cdc chi dan day du trong phan cung cép thong tin vé thiét bi, canh bdo cic
trudng hop gia tang dot bién cua tia X va cac dé phong can thuc hién.
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4.7 S6 tay thiét bi

4.7.1 Phdi cung cdp ddy dui thong tin nham ddam bdo thiét bi duoc cai ddt, hoat dong va bdo
tri chinh xdc. SO tay phdi tudn thii theo cdc yéu cdu:
a) Trudng hop thiét bi dugc thié€t k€ dé viéc chuan dodn va sira chita 16i ¢6 thé thuc hién
& muc linh kién, thi can cung cép diy di cac so d6 mach, so do bo tri linh kién va danh sich
cac linh kién.
b) Trudng hop thiét bi bao gdm cdc mo dun phiic hop ma viéc chuin dodn va stra chita
16i khong thé thuc hién & miic linh kién thi s6 tay phai cung cdp ddy du thong tin gidp dinh vi
mo dun phic hgp 16i, nhan dang va thay thé. Cac mo dun khac va céc linh kién roi rac khong
tao thanh mot phan ctia mo6 dun cling cn tuan thu cac yéu ciu a) & trén.
4.7.2 Bdt ky yéu cdu vé do roi bén ngoai nao ciing can duoc ghi ré trong so tay thiét bi.
4.7.3 86 tay thiét bi cdn duoc viét bdang tiéng Anh va xdc dinh ré loai thiét bi.
4.7.4 Khodng cdch an toan toi thiéu cdn ghi ré trong so tay thiét bi doi véi thiét bi ddt co

dinh, va ghi trén vo vaoi thiét bi xdch tay.

4.7.5 ISO 694 xdc dinh “khu vuc phu cdn”, lién quan dén la ban, la khodng cdch trong vong
5 m. Doi vdi thiét bi khong ghi ré khodng cdch an toan téi la ban, s6 tay thiét bi cdn cé
chi dan vé viéc ddt thiét bi ngoai “khu vicc phu cdn” trén.

4.7.6 Cdc chi dinh, cdc cdnh bdo gdn cd dinh trong va ngoai thiét bi, va cdc dé phong cdn
thuc hién khi lam viéc véi thiét bi can duoc ghi ro trong so tay thiét bi.

4.7.7 Néu hoat dong sai ciia bdt ky bo phdn nao cua thiét bi cé thé lam gia tdng biic xa tia X,
cdn cé cdc chi dan ddy du trong sé tay thiét bi, cdanh bdo cdc truong hop gia tang dot
bién cua tia X va cdc dé phong can thuc hién.

4.7.8 86 tay thiét bi cdn ghi ré cdc vi tri cuc dai so véi EUT ma tai dé mitc mdt do cong sudt
phat xa séng vo tuyén la 100 Wim* va 10 Win’ .

4.7.9 86 tay ciing phdi dé cdp dén vdan dé thu thong tin an toan hang hdi (MSI) (xem Phu luc B).
4.7.10 S6 tay phdi bao gom thong tin vé lap ddt tudn thu theo cdc yéu cdu IMO chi tiét trong
cdc tiéu chudn IEC lién quan cé tinh dén EMC va cdc yéu cdu trong Phu luc A.

4.7.11 S6 tay ciing phdi bao gom cdc ghi chép phong ngita dé bdao cho RCC nhu tai sao cudc

goi lai bi xod, truoc khi xod mot cudc goi uu tién ctiu nan dd duoc khoi tao.

4.8 Ghi nhdn va md nhdn dang
Mbéi khoi cta thi€t bi phai dugc ghi nhan bén ngoai gom cac thong tin sau, c6 thé doc

dugc dé dang 6 vi tri 1ap dat binh thudng:

a) Ma nhan dang nha san xuat;
b) S6 hiéu kiéu thiét bi hay ma nhan dang phan loai theo kiém tra hop chuin; va

¢) So xé ri cua khoi thiét bi.
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Nhu 12 mot cdch thay thé, phan nhan c6 thé hién trén man hinh khi thiét bi khéi dong.
Thi€t bi phai dugc ghi nhan trude khi dua l1én tau hay tai thoi diém lap dat trén tau.

Tén va phién ban clia cic phadn mém trong hé thong phan mém cai dat phai dugc ghi
nhan hay hién thi trén thiét bi khi thuc hién lénh. Khi thuc hién ghi nhan, tén va phién ban
ctia phan mém chi bing cdch hién thi trén man hinh, cdc thong tin nay can dugc dua b
sung vao so tay thiét bi.

Nhitng khoi thiét bi thuong dugc 1ap dat trong khoang phu can theo mot tiéu chuin
hodc la ban tir ctia thiét bi 14i phai duoc ghi nhan rd rang vé khoang cach an toan t6i thiéu
ma thiét bi nay c6 thé dugc lap dat t6i la ban.

Khoang céch an toan t6i thiéu cho thiét bi lap dat co dinh c¢6 thé duoc ghi trong s6
tay thi€t bi, nhung doi véi thi€t bi xach tay phai luon ghi nhan trén vo.

ISO 694 dinh nghia “khoang phu can”, lién quan dén la ban, la khoang cach trong
vong 5 m. D6i véi thi€t bi khong ghi rd khoang cdch an toan tdi la ban, s6 tay thiét bi can
c6 chi dan vé viéc dat thiét bi ngoai “khu vuc phu can” trén.

4.9 Bdo tri

4.9.1 Thiét bi duoc thiét ké’ sao cho cdc khoi chinh cé thé duoc thay thé dé dang ma khong
cdn diéu chinh hay hiéu chudn lai phiic tap (A.694/8.1).

4.9.2 Thiét bi duoc xdy dung va ldp ddt cé thé truy nhdp dé dang cho muc dich kiém tra va
bdo tri (A.694/8.2).

5. Pac tinh ki thuat, phuong phap do kiém va két qua yéu cau
5.1 Muc dich

5.1.1 Cdc yéu cdu trong muc nay bo sung cho cdc yéu cdu chiing nhdn hop chudn ciia
Inmarsat, dugc cho trong Inmarsat-B SDM. Trix khi ¢6 thod thudn khdc, nha san xudt
phdi khdi tao thiét bi va dam bdo rdng né hoat dong binh thuong trudc khi bdt ddu
kiém tra.

Néu vi tri do kiém ching nhan hgp chuén 1a noi phong do kiém Inmarsat chdp nhan,
hai loai ki€ém tra c6 thé dugc két hop lai, v6i su dong y trudc clia Inmarsat.

5.1.2 Sau khi da hoan thanh phép kiém tra pha 1 cuia Inmarsat (xem Inmarsat-B SDM module 2,
part 1), viéc tudn thii cdc yéu cdu cua tiéu chudn nay dugc chitng minh bdng cdch tién
hanh cdc phép kiém tra mé td & cdc muc dudi dday. Cdc phép kiém tra nay phdi duoc
thuc hién s dung bé mé phong LES hay mot phuong phdp cé chiic ndng tuong duong
dé dat duoc cung mot két qud.

5.1.3 Nha san xudt phdi tuyén bo cdc phdn nao cua thiét bi la hd va phdn nao duoc bdo vé.
Thiét bi binh thuong duoc bdo vé bdi mdi che phdi duoc kiém tra véi mdi che trong
diéu kién moi truong chi ré trong IEC 60945.
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5.14 Nha sdn xudt phdi chi ré cdc diéu kién can trudc khi thit moi truong, vi du, kich hoat
cdc quat lam lanh trudc khi thir.

5.2 Piéu kién do kiém

Diéu kién do ki€ém binh thudng va t6i han dugc dinh nghia du6i dang céc diéu kién moi
truong va cac tham s6 nguon dién cung cap. Thuat ngi “binh thuong” & day tuy thudc vao
ngilt canh, vé6i luu y cu thé 1a cdc diéu kién do kiém binh thudng va t6i han bao trim mot
pham vi rong cdc diéu kién c6 thé xay ra trén tau.

Nguén do kiém phai c6 kha nang cung cip cdc dién ap do kiém binh thudng, t6i han va
céc tan s6 doi véi cdc ngudn xoay chiéu, cho moi gid tri bién thién cla tai gay ra boi EUT,
nghia I dién trd trong ctia nd phai di nho dé khong anh hudng dén két qua do kiém. Dién dp
nguon va tan s6 phai duoc do tai cac cuc dau vao cua EUT.

Doi v6i thiét bi st dung ngudn 1a dc quy tich hop, viéc sit dung nguén do kiém chi vi
muc dich tién loi, va phai dugc su dong y cua nha san xuét. Trong truong hogp khong cé su
thong nhat, két qua do kiém khi sir dung dc quy phai thay thé két qua do kiém sir dung ngudn
do kiém.

5.2.1 Piéu kién do kiém binh thuong

Piéu kién moi trudng binh thuong 13 nhiét do tir +15°C dén +35°C va do &m tuong d6i
tr 20% dén 75%.

Khi khong thé thuc hién do kiém & diéu kién moi trudng trén, cdc anh hudng gay ra boi
diéu kién do kiém thuc t€ can duoc ghi trong bién ban thir nghiém.

bién 4p do kiém binh thudng phai c¢6 dung sai +3% so vdi dién dp ngudn trén tau danh
dinh. Vi cdc nguén xoay chiéu, tin s6 nguén do kiém phai c6 dung sai 1 Hz so véi tin s6
danh dinh.

5.2.2 Diéu kién do kiém t6i han

Phong do phai mo phong cac diéu kién khong gian tu do t6t nhét c6 thé, bang viéc su
dung kich thude 16n so véi EUT hay tao ra luong luu thong khi. Phong do phai duge xur 1y
chong lai tai bic xa nhiét cia EUT. Toc do tang giam nhiét do cua phong do EUT phai la
1°C/phut va, ngoai trir c6 diéu kién khac dugc chi rd, do 4m trong phong do phéi dugc kiém
soat dam bao khong c6 ngung tu hoi nude.

Bién thién nguon dugc cho & bang 1 s& dugc st dung thich hgp cho EUT.

Bdng 1. Bién thién nguon tdi han

Ngudn Bi&n thién ngudn, % Bién thién tan sé, %
a.c. +10 +5
+ 30 L
d.c. 10 Khéng ap dung

Dién 4p do kiém t6i han duéi sir dung cho cdc ac quy tich hgp s& phu thudc vao loai ac
quy st dung, cu thé:
- So cap: dc quy alkaline hay lithium: 0,8 14n dién dp danh dinh ctia ic quy;

- Ac quy thuy ngan: 0,9 lan dién 4p danh dinh cta ic quy;
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- Thit cap: ac quy cadmium: 1,2 va 0,9 1an dién dp danh dinh cta ac quy;

- Céc loai ac quy khéc: dién ap chi dinh boi nha san xuat.

Dién 4p do ki€m t6i han trén sir dung céc éc quy tich hop so cap sé 1a dién dp danh dinh
cha ac quy.

Dién 4p do ki€m t6i han doi véi thi€t bi st dung nguon dién khac, hay c6 kha niang hoat
dong & nhi€u nguon dién khac nhau, phai dugc thoa thuan véi nha san xuat va dugc ghi lai
trong bién ban thir nghiém.

K& hoach do kiém chat luong va kiém tra chat lugng EUT dugc xéc dinh & bang 2.

Bdng 2: Ké hoach do kiém chdt luong va kiém tra chdt luong

Mébi trudng Ngudn dién binh thuéng Ngudn dién téi han
Néng kho Do kiém chat luong Kiém tra chat lugng
Néng 4m Kiém tra chat luong -
Nhiét do thap Do kiém chat lugng Kiém tra chat luong
Nhiét d6 binh thudng Do kiém chat luong Do kiém chat luong

5.2.3 Diéu kién khdc nghiét

Céc diéu kién nay vuot cdc diéu kién tGi han & trén, trong d6 EUT phai hoat dong c6
hoac khong suy giam chat lugng nhu chi o trong tiéu chudn thiét bi. Dong khic nghiét duoc
dinh nghia la dong 16n hon so v6i dong hoat dong binh thuong.

Dién dp khac nghiét 1a dién dp 16n hon dién dp & muc 5.2.2. Nha san xudt cdn cung cap
céc bién phdp bao vé & miic do thich hop chong lai diéu kién khac nghiét va khi kich hoat ¢6
thé doi hoi phai thiét 1ap lai EUT, ching han bing cdch thay thé cdu chi. Nguén dién phai
dugc diéu chinh lai dé kich hoat bao vé va sau khi thiét 1ap lai EUT, can thuc hién kiém tra
chat luong tai diéu kién do kiém binh thudng.

D4u noi sai nguédn cling dugc xem 1a diéu kién khiac nghiét. EUT phaéi chiu dugc dau
noi sai cuc ngudn hay thit tu pha trong vong 5 phiit. Sau khi két thic kiém tra, va thiét lap lai
phan bao vé EUT, néu can thiét, phai ddu ndi ngudn cung cap binh thudng va tién hanh kiém
tra chat luong.

5.3 Thu chdt luong

5.3.1 Khdi quat

5.3.1.1 Phép kiém tra chat luong hodc do ki€ém chat lugng thong thudng phai bao gom cac
phép kiém tra truyén thong tin gitta EUT va mot thi€t bi mo phong Inmarsat LES. Cac
thong tin tiéu dé cta tau c6 thé can dugc cung cép.

5.3.1.2 Tat ca cac phép kiém tra phai dugc thuc hién véi gid tri C/No bang 51 dBHz +2 dB,
do tai bang L.

5.3.1.3 Viéc kiém tra tuan thi cdc yéu cau ky thuat dugc cung cap bdi cac phép do ki€ém chat
luong hay kiém tra chat lugng nhu dinh nghia trong muc 3.1 & cac diéu kién do kiém
binh thuong, trir khi c6 cac chi dinh khac.

5.3.2 Cdc phép kiém tra tiéu chudn
5.3.2.1 Phép ki€m tra A: Phép kiém tra Telex song cong (tau khdi tao)
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Ngudi diéu khién EUT phai thiét 1ap mot kénh telex song cong véi do uu tién thich hop.
Trong qué trinh gidm sdt, phai kiém tra tinh chinh xdc cta cdc trao d6i cudc goi, tra 10i.
Ngudi diéu khién EUT phai phat ban tin thu:

TEST A (LF, CR)

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM EUT) (LF, CR)
0123456789 (LF, CR)

Ngudi diéu khién thi€t bi mo phong LES phai phat ban tin thu:

TEST A (LF, CR)

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM LES) (LF, CR)
0123456789 (LF, CR)

Ngudi diéu khién EUT phai ngét cudc goi.

5.3.2.2 Phép kiém tra B: Phép ki€m tra Telex song cong (bd khdi tao)
Ngudi diéu khién thi€t bi mo phong LES phai thiét 1ap mot kénh telex song cong v6i do
uu tién thich hop.
Trong qué trinh gidm sdt phai kiém tra tinh chinh xéc cta cdc trao doi cudc goi, tra 10i.
Ngudi diéu khién thi€t bi mo phong LES phai phat ban tin thu:
TEST B (LF, CR)
THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM LES) (LF, CR)
0123456789 (LF, CR)
Ngudi diéu khién EUT phai phét ban tin thir:
TEST B (LF, CR)
THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM EUT) (LF, CR)
0123456789 (LF, CR)
Ngudi diéu khién EUT phai ngét cudc goi.

5.3.2.3 Phép kiém tra C: Phép ki€m tra Telex don cong (bd khoi tao)

Ngudi diéu khién thi€t bi mo phong LES phai thiét 1ap mot kénh telex don cong véi do
uu tién thich hop.

Ngudi diéu khién thié€t bi mo phong LES phai phat ban tin thu:
TEST C (LF, CR)
THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM LES) (LF, CR)
0123456789 (LF, CR)
Ngudi diéu khién thi€t bi mo phong LES phai ngét cudc goi
5.3.2.4 Phép ki€m tra D: Phép kiém tra dién thoai song cong (thu khdi tao)

Nguoi diéu khién EUT phai thiét 1ap mot kénh dién thoai song cong véi do uu tién
thich hop.

14



TCN 68 - 247: 2006

Ngudi diéu khién EUT phai néi ro rang:
“This is the EUT operator performing test D, delta. Please report my speech
quality. Over”

Ngudi diéu khién thi€t bi mo phong LES phai tra 16i:

“This is the LES simulator operator performing test D, delta. Your speech quality is
good/poor. Please report my speech quality. Over”

Ngudi diéu khién EUT phai tra 10i:

“Your speech quality is good/poor. I am now clearing the channel. Over”

Ngudi diéu khién EUT phai ngét cudc goi.

5.3.2.5 Phép kiém tra E: Phép kiém tra dién thoai song cong (bd khoi tao)
Ngudi diéu khién thi€t bi mo phong LES phai thiét 1ap mot kénh dién thoai song cong
v6i do uu tién thich hop.
Ngudi diéu khién thi€t bi mo phong LES phai néi rd rang:
“This is the LES simulator operator performing test E, echo. Please report my speech
quality. Over”
Ngudi diéu khién EUT phai tra 10i:
“This is the EUT operator performing test E, echo. Your speech quality is good/poor.
Please report my speech quality. Over”
Ngudi diéu khién thi€t bi mo phong LES phai tra 10i:
“Your speech quality is Good/Poor. I am now clearing the channel. Over”
Ngudi diéu khién thi€t bi mo phong LES phai ngét cudc goi.
5.3.3 Cdc két qud yéu cdu
5.3.3.1 Vi phép kiém tra chat lugng (3.1.5), trong Phép kiém tra A cho telex, khong c6 16i
nao xdy ra trong moi huéng truyén va trong Phép kiém tra D cho truyén thoai, phai ¢6
kha nang phan biét 16 ndi dung cua ban tin thoai.

5.3.3.2. Vi phép do kiém chat lugng (3.1.6), trong Phép kiém tra A, B va C cho telex, khong
6 16i nao xdy ra trong mdi hudng truyén va trong Phép kiém tra D va E cho truyén
thoai, phai c6 kha nang phan biét rd rang ndi dung ctia ban tin thoai.

5.4 Thu moi truong

54.1 EUT phdi dvoc thir tudn thii theo cdc yéu cdu vé moi truong theo nhu IMO A.694, chi
tiét trong IEC 60945. Tudn thii theo cdc diéu kién thir moi truong duoc kiém tra bdi
Inmarsat ngoai trir thit rung va khong can ldp lai.

54.2 Thit rung

5.4.2.1 Muc dich

Phép thir nay xac dinh kha nang chiu rung cua thi€t bi ma khong bi hong héc co hoc
hay suy giam vé chat lugng. Phép thit mo6 phong anh hudng cua rung xay ra trén tau do hoat
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dong ctia chan vit vd may méc. N6 thudng x4y ra vé6i tdn s6 13 Hz theo chiéu thang ding.
Phép thir & tin s6 cao hon mo phong trudng hgp chan dong manh do bao bién va thuong theo
phuong ngang. Phép thir khong mo phong cdc anh hudng khi bién & trang thai hoat dong binh
thuong gy ra cac hién tuong nhu séng, du dua, nhap nho va khi tau di tréch huéng, trong
tranh hay nho 1én hup xuong.

5.4.2.2 Phuong phap thir
EUT, ciing v6i cdc bo phan giam x6c¢ va rung dong kém theo, phai duoc gin lién véi
ban rung bing cdc phuong tién hd trg va dat & tu thé binh thudng. EUT c¢6 thé duoc treo dan
héi dé bu trong lugng khong chiu dung dugc clia ban rung. Co thé thuc hién bo tri dé giam
thiéu hodc triét tiéu anh hudng cta trudng dién tir ctia thiét bi rung 1én hoat dong ctia EUT.
EUT phai chiu rung theo chiéu diing dang hinh sin tai moi tin s6 gitta:

-2 Hz dén 5 Hz va dén 13,2 Hz v6i do léch +1 mm + 10% (7 m/s* toc do tang cuc dai
tai 13,2 Hz);

- Trén 13,2 Hz va t6i 100 Hz véi t6c do tang cuc dai khong déi 7 m/s>.

Toc do quét tan s phai 1a 0,5 octave/phit cho phép phat hién cong hudng & bat ky
thanh phan nao cua EUT.

Do cong hudng s€ thuc hién trong suot qua trinh thir. Trong qua trinh do cong hudng,
EUT sé duoc theo ddi bén ngoai bang ciac dung cu nghe nhin phét hién cdc ddu hiéu cta bat
ky hién tugng cong hudng nao & bat ki thanh phan nao c6 thé anh hudng dén su toan ven
cua EUT.

Viéc theo dbi d6 phai duoc ghi trong bién ban thlr nghiém. Néu c6 bat ky hién tuong
cong hudng nao ghi duoc bdi bo cam dng gan cd dinh bén ngoai EUT tai vi tri phat hién cac
dau hiéu ro rang cta cong hudng, c6 ty 1é bién do dao dong do dugc > 5 so v6i bé mat gan
EUT, EUT phai chiu dugc phép thir rung tai mdi tan s6 cong hudng véi miic rung chi rd trong
phép thir trong khoang 2 h. Khi céc tan s6 cong hudng cé quan hé séng hai véi ti 1 bién do
dao dong > 5, chi can kiém tra ¢ tan s6 chinh. Néu khong c6 cong hudng vdi ti s6 bién do dao
dong > 5, phép thir kha nang chiu dung phai dugc thuc hién tai mot tan sd don thu dugc. Néu
khong c6 cong huong, kiém tra kha nang chiu dung dugc thuc hién ¢ tin s6 30 Hz.

Kiém tra chat luong can duoc thuc hién it nhat mot 1an trong moi qua trinh thir kha
nang chiu dung va it nhat mot 1an sau khi két thic phép thu.

Thu tuc thuc hién rung can duogc lap lai & mot trong hai hudng truc giao trong mat
phing nim ngang.

Céc thong tin khac duge cho & IEC 60068-2-6.
5.4.2.3 Két qua yéu cau

Céc yéu cau ctia kiém tra chat lugng can duoc thoa man.

5.5 Phat xa dién ti
5.5.1 Khai quat

Trong khi do phét xa dién tir, EUT phai hoat dong trong diéu kién do ki€ém binh thudng,
va cdc thiét lap diéu khién c6 thé anh hudng dén mic phdt xa din hay phat xa bic xa phai
dugc thay déi dé dat duge mic phat xa 16n nhat. Néu EUT c6 nhiéu trang thdi hoat dong, nhu
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trang thai hoat dong binh thuong, trang thai cho (stand-by)... trang thdi tao ra muc phat xa
cuc dai phai duoc kich hoat va cac phép do day du phai dugc thuc hién & trang thai nay. Két
ndi ang ten cua EUT, né€u c¢6, phai dugc két cudi véi ang ten gia khong biic xa.

Doi v6i cac phép do phat xa buc xa, thi€t bi ¢c6 bd phat song vo tuyén hoat dong trong
bang tan do phai & trang thai hoat dong nhung khong phat.

Dai v6i cac phép do phat xa dan véi thiét bi ¢6 bd phat séng vo tuyén, phai cé bang loai
trir 200 kHz c6 tAm tai tan s6 co ban va céac hai trong bang do.

Cac giao dién dac biét cia EUT vé6i moi trudng dién tir bén ngoai duoc goi 1a cdc cong.
Gidi han vat Iy cua EUT qua d6 céc truong dién tir ¢ thé biic xa hay tac dong la cong vo
(hinh 1).

Céng vo
Céng ngudn AC Céng dat

Thiét bi

Céng ngudn DC C6ng tin hiéu/diéu khién
Hinh 1.Vidu minh hoa cdc cong trong phép thit mién nhiém va phdt xa dién tir
Céc diéu kién va phép do duoc tom tat ¢ bang 3.

Bdng 3: Phdt xa dién tur

Xéch tay Phén dugc bdove | Phén h& | Phan chim
, 10 kHz - 150 kHz 63 mV - 0,3 mV (96 dBuV - 50 dBpV)
zg:t xa 150 kHz - 350 kHz 1 mV-0,3 mV (60 dBpV - 50 dBuV)
350 kHz- 30 MHz 0,3 mV (50 dBpV)
150 kHz - 300 kHz 10 mV/m - 316 uV/m (80 dBuV/m - 52 dBuV/m)
, 300 kHz - 30 MHz 316 pV/m - 50 pV/m (52 dBuV/m - 34 dBuV/m)
Eahstx);a 30 MHz - 2 GHz 500 pV/m (54 dBuV/m) ngoai trir:
" | 156 MHz-165MHz 16 pV/m (24 dBuV/m) gén dinh
hoac 32 uV/m (30 dBuV/m) dinh

5.5.2. Phat xa dan
5.5.2.1 Muc dich

Phép thir nay do cac tin hiéu do thi€t bi phéat ra tai cong nguén c6 thé dan sang ngudn
cung cap cua tau, do d6 sé gay nhiéu lén cac thiét bi khdc.
5.5.2.2 Phuong phép do

Phat xa phai duoc do bdi thiét bi thu do gan dinh nhu chi 16 trong CISPR 16-1. Mang
nguén gia V theo nhu CISPR 16-1, nhu & hinh 2, duoc st dung d€ cung cdp tro khdng xac
dinh & tin s6 cao qua cdc cuc cua EUT, va d€ co6 1ap mach kiém tra khoi céc tin hiéu tin so
song vo tuyén khong mong muén trén mang ngudn. Do rong bang tan do trong dai tan tir
10 kHz dén 150 kHz 1a 200 Hz, va trong dai tan tir 150 kHz dén 30 MHz 1a 9 kHz.

Cac cap nguon dau vao giita cac cong nguodn a.c. va d.c. ctia EUT va mang ngudn gia
phai duoc che chan va khong vugt qua do dai 0,8 m. Néu EUT c¢6 nhiéu hon mot khoi véi cac
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coéng ngudn a.c va/hoic d.c riéng, cac cong ngudn clia ciing mot dién 4p cung cip danh dinh
c6 thé dugc ndi song song vi mang cung cip ngudn gia.

Do kiém phdi dugc thuc hién véi moi thiét bi do va EUT dugc d& va gan v6i mit phing
dat. Trong trudng hop khong cé mat phang dat, ¢ thé thuc hién céc sap dat tuong duong sir
dung khung hay tham kim loai ciia EUT lam d4t chuén.

PIL 250 H  50uF 020 HF 1000 O

! I _/—:F
! I
1
T/E | Thét bj can | l B6 thu
| kiémtra Lf | do
10Q 5ol | : : = =
N —I—4pF —I—SHF I 1000 Q
250 pF 50 u
0,25 uF
a) Vi du mé phong mang nguon gia V. 50Q/50uH + 5Q
sit dung trong ddi tdn s6 tir 10 kHz dén 150 kHz
0,1 uF
PL L 50 uH | 1000 O
T
50 O
Y S
| ! _/—E
! I :
TIE T ! Thiét bican | g Bb thu
1T 1 kiémtra | | L do
1
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— ——
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b) Vi du mé phong mang nguon gia' V500 /50uH + 5Q
sit dung trong ddi tdn s6 tir 150 kHz dén 30 MHz

Hinh 2: Mang nguon gid dé kiém tra phdt xa ddn

5.5.2.3 Két qua yéu cau

Trong dai tan tir 10 kHz dén 30 MHz, dién 4p tin s6 voO tuyén cua cac cuc ngudn cung
cap cua EUT khong dugc vuot qua gia tri qui dinh trong hinh 3.
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Hinh 3: Gidi han dién dp tai cuc tdn s6 vo tuyén cho phdt xa dan
5.5.3 Phat xa biic xa tir cong vo
5.5.3.1 Muc dich

Phép thlr nay do bat ky tin hiéu nao bic xa tir thiét bi ma khong qua ang ten va c6
thé gay nhiéu lén cac thiét bi khdc cta tau, nhu cdc thiét bi thu séng vo tuyén.
5.5.3.2 Phuong phép do

a) Thiét bi thu do gan dinh chi rd trong CISPR 16-1 dugc st dung. P06 rong bang tan
thiét bi thu trong dai tan tir 150 kHz dén 300 MHz 1a 9 kHz, va trong dai tan tir 30 MHz
dén 2 GHz la 120 kHz.

Vé6i cdc tan s6 tir 150 kHz dén 30 MHz phép do phai sit dung trudong tir H. Ang ten do 1a
ang ten vong ¢ man chin dién va c6 kich thudc sao cho c6 thé dat vira khit trong mot hinh
vuong c¢6 mdi canh dai 60 cm, hay mot thanh ferit thich hop nhu chi 16 trong CISPR 16-1.

Hé s6 hiéu chinh ctua ang ten bao gém hé s6 +51,5 dB chuyén d6i cudng do tir
truong thanh dién trudng tuong ung.

V6i cdc tan so trén 30 MHz phép do phéi st dung truong tir E. Ang ten do 12 dng ten
ludng cuc can bang do dai cong hudng, hay ludng cuc thu gon thay thé hay ang ten c6 do
tang ich cao nhu chi ro trong CISPR 16-1. Kich thudc cta ang ten do theo huéng cia EUT
khong dugc vuot qua 20% khoang cach dén EUT. Vi cac tan s6 trén 80 MHz, ¢6 thé thay
déi do cao clia tam ang ten do so v6i mat dat trong pham vi tir 1 m dén 4 m.

Vi tri do kiém phai tuan thi CISPR 16-1, sir dung mat phang dat bing kim loai va ¢
kich thuéc sao cho cho phép khoang cach do 1a 3 m.
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EUT phai dugc lap dat hoan chinh, ddy du véi cac cdp két noi lién két va duge gan
lén mat phang hoat dong binh thudng.

Khi EUT goém nhiéu khoi thi cdc cdp lién két (khdc v6i phi do dng ten) gitta khoi
chinh va cédc khoi khac phai bang gid tri cuc dai xdc dinh bdi nha san xuat hoac 20 m tly
theo gid tri nao nho hon. Céac céng vao/ra sdn c6 phai duoc két ndi véi cap ¢6 do dai cuc
dai quy dinh boi nha san xuat hodc 20 m tuy theo gid tri nao nho hon va dugc két cudi dé
mo phong trd khang cta thiét bi phu trg ma chiing thuong ndéi téi.

Phan chiéu dai vugt qud cua cdc cap nay phai dugc bé lai tai diém gitta v6i moi bo tir
30 cm dén 40 cm trong mat phang nim ngang tir cng ma ching két noi. Néu khong thé
thuc hién dugc diéu nay do khoi cdp 16n hay c¢6 do cing cao, thi c6 thé sip x€p cap cang
gin vGi yéu cdu cang tot va sdp x€p nay phai duoc néu rd trong bién ban thir nghiém.

Ang ten thit duoc dat cich EUT 3 m. Tam cla ang ten cdch mat dat it nhat 1,5 m.
Ang ten truong E duoc diéu chinh do cao va huéng quay dé c6 phan cuc ding va ngang,
khi da song song v6i mit dat, d€ xdc dinh mic phat xa cuc dai. Cudi cuing, ang ten dugc
di chuyén vong quanh EUT, dé xdc dinh mtc phdt xa cuc dai mot 14n nita, hay EUT ¢6
thé duoc dat trong mat phang truc giao v6i ang ten thir tai diém giita va quay dé dat duoc
cung mot két qua.

b) Hon nita, trong bang tan s6 tir 156 MHz dén 165 MHz, phép do phai dugc lap lai
vGi do rong bang tan thu 9 kHz, cdc diéu kién khac & a) s& khong doi.

¢) Ciing c6 thé lua chon cach khéc, trong bang tin s6 tir 156 MHz dén 165 MHz, 1a
str dung mot thié€t bi thu gia tri dinh hay thiét bi phan tich tan sg, tuy theo thda thuan gitta
nha san xuét va co quan do kiém.

5.5.3.3 Két qua yéu cau

a) Trong dai tan tir 150 kHz dén 2 GHz, gi6i han bic xa tai khoang cdch 3 m tir cong
vo duoc chi rd & hinh 4.

b) Trong dai tan tir 156 MHz dén 165 MHz, giGi han bic xa tai khoang cach 3 m tur
cong vo 1a 24 dBuV/m.

¢) Trong cach lua chon khac, trong dai tan tir 156 MHz dén 165 MHz, gidi han phat
xa tai khoang cdch 3 m tir cong vo 1a 30 dBuV/m.
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Hinh 4: Giéi han phdt xa biic xa tix céng vo

5.6 Mién nhiém dién tix
5.6.1 Khai quat

Trong cdc phép thir nay, EUT phai tuan tha c&u hinh hoat dong, tha tuc lap dat va noi
dat binh thudng, trir khi c6 thay déi duoc chi rd, va hoat dong trong diéu kién do kiém binh
thuong.

Giao dién dic biét cia EUT véi moi trudng dién tir bén ngoai duoc goi 1a cdc cong.
Gidi han vat Iy cua EUT qua d6 céc truong dién tir ¢ thé bic xa hay tic dong 1a cong vo
(hinh 1).

Cac phép thu ch€ do chénh léch 1a cac phép thu dugc ap dung gilrta cac duong dién,
dudng tin hiéu va dudng diéu khién.

Cac phép thu ché do chung la cac phép thu dugc ap dung gitta cic nhom duong day va
diém tham chiéu chung, thudng 1a dat.

Dai v6i cac phép thu mién nhiém, cdc két qua dugc danh gid theo cdc tiéu chi chat
lugng phu thuoc vao cdc diéu kién hoat dong va cdc dac tinh chiic nang cua EUT, va dugc
dinh nghia nhu sau:

- Tiéu chi chat luong A: EUT phai ti€p tuc hoat dong binh thuong trong va sau khi thir.
Khong dugc xay ra suy giam chit lugng hay mat chic nang nhu da dinh nghia trong tiéu
chuén thiét bi va chi tiéu ki thuat do nha san xudt cung cap.
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- Tiéu chi chat lugng B: EUT phai tiép tuc hoat dong binh thuong sau khi thir. Khong
dugc xay ra suy giam chét luong hay mét chic nang nhu da dinh nghia trong tiéu chuén thi€t
bi va chi tiéu ki thuat do nha san xuét cung cap. Trong khi thlr cho phép suy giam chat luong
hay mat chiic nang nhung c6 thé tu phuc hoi nhung khong cho phép thay doi trang thai hoat
dong thuc t€ hay so liéu luu trit.

- Tiéu chi chat lugng C: cho phép suy giam hoac mait chiic nang tam thoi trong khi tht,
v6i diéu kién chic nang c6 thé tu phuc héi, hodc ¢6 thé phuc héi lai sau khi két thic phép thir
bing céc bo phan diéu khién, nhu da dinh nghia trong tiéu chuén thiét bi va chi tiéu ki thuat
do nha san xuit cung cap.

Céc diéu kién va phép thir dugc tém tat trong bang 4 dudi day. Bang 4 cling cung céap
cac yéu cau chi tiu chit luong cho thiét bi vo tuyén va thié€t bi dinh vi. V6i cac loai thiét bi
khdc, tiéu chi chat luong phai dugc cung cép trong tiéu chuén thi€t bi tuong tng va cac chi
tieu k§ thuat do nha san xuét cung cip, tuy nhién, t6i thiéu EUT phai tuan thu tiéu chi chat
luong C.

Bdng 4: Mién nhiém dién tir

Xach tay Phan dugc bao vé Phan hé Phéan chim
3Vrm.ssem.f150kHz-80 MHz, 10 Vr.m.s e.m.f
Nhi&u dan tan s6 . tai cac tan sé diém quy dinh
vo tuyén Cac cbng ngudn a.c va d.c, cdng diéu khién va tin hiéu, ché& d6 chung
Tiéu chi chét lugng A

10 V/Im 80 MHz - 2 GHz
Nhiéu bic xa Céng vé *
Tiéu chi chét lugng A

Dién ap 2 kV trén cac cdng ngudn a.c.

Chuyén tiép nhanh * Dién ap 1 kV ché& do chung trén cac céng diéu khién va tin hiéu
Tiéu chi chéat luong B

1 kV dudng/ dat, 0,5 kV dudng/ dudng

Chuyén tiép cham * Cac ¢éng ngudn AC

Tiéu chi chéat luong B

Dién ap +20% cho 1,5 s, tdn s6 +10% cho 5 s

Bién don:ag:on ngan * Cac ¢éng ngudn AC
' Tiéu chi chéat luong B
Ngat 60 s
L6i nguén * Cac ¢8ng ngudn a.c va d.c.
Tiéu chi chét lugng C
Tiép xtic 6 kV
Phong tinh dién Khoéng khi 8 kV *
Tiéu chi chéat luong B

*: Khéng quy dinh

5.6.2 Thiét bi thu séng vo tuyén

Néu EUT ¢6 gén thiét bi thu séng vo tuyén, cdc tan s6 trong bang loai trix, cing vdi cdc
dap tng cua thiét bi thu bang hep (ddp ting gia), phai khong nam trong cic phép thir mién
nhiém vG6i nhiéu bic xa va nhiéu dan.

5.6.2.1 Bang loai trur
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Bang loai trir ctia thi€t bi thu dugc dinh nghia la bang tan hoat dong cta thiét bi thu, do
nha san xudt cong bo, mod rong tai cac gigi han thém 5% gia tri.
5.6.2.2 Danh giad dap tng thiét bi thu

Dip ting bang hep cho phép (ddp tng gia) duoc xédc dinh bang phuong phap sau:

Néu tin hiéu thr (tin hiéu khong mong mudn) lam suy giam chat lugng tai mot tan s6
riéng, tan so tin hiéu thir phai duoc tang thém mot luong gip doi do rong bang tan cua bo loc
IF méy thu nam ngay truéc bo giai diéu ché, theo nhu cong bd ctia nha san xuét. Tin hiéu thir
sau d6 duoc giam mot lugng tuong duong.

Néu khong ¢6 suy giam chat luong tai ca hai tan s6 nay thi dap ing & day dugc goi la
dap tng bang hep cho phép. Néu van c6 suy giam chat luong, thi ¢6 thé do phan thay d6i da
lam cho tan s6 cta tin hiéu thir tvong Gng v6i mot ddp ing bang hep khac. Diéu nay duoc xac
dinh bang céch lap lai cac thl tuc trén bang cdch tang va giam tan s6 tin hiéu thir thém
2,5 1an do rong bang tan & trén.

Neéu van c6 suy giam chat lugng thi dap ung & day khong duoc coi la dap ting bang hep
cho phép.

5.6.3 Mién nhiém doi voi nhiéu ddn tdn s6 vo tuyén
5.6.3.1 Muc dich

Phép thir nay mo phong anh hudng cta nhiéu dugc gay ra trén duong nguoén, dudng
tin hiéu va diéu khién tir cdc thié€t bi phat séng vo tuyén trén tau tai céc tan s6 dudi 80 MHz.

5.6.3.2 Phuong phap thu

EUT dugc dat trén mot tim dd c4ch dién c6 do cao 0,1 m so v6i mat phang tham chigu
dat (xem hinh 5). Thiét bi phu tr¢g (AE) cén thi€t cung cap nguon va cac tin hiéu can thiét cho
EUT dé hoat dong binh thudng va kiém tra chét lugng phai dugc két n6i bang day cdp, véi
cac thiét bi ghép va tach thich hop (CDNs) tai khoang cach 0,1 m va 0,3 m tt EUT (xem
hinh 6). IEC 61000-4-6 chi 1o thiét k€ cia CDNs va céc kep tiém thay thé néu khong thé sir
dung CDN.

Thiét bi Thiét bi can Thiét bi
phu trg 1 kiém tra CDN phu trg 2
|
% T iiz2za
M3t phang tham chigu dat --1---
Gia ds 0,1 !
1a m : -I-2 :
e |
| |
| |
| |
I | Bo phat RF :
: B6 phat thir i

Chi thich: T K&t cudi 50 Q
T, Suy hao céng suét (6 dB)
CDN Mang ghép/tach

Hinh 5: So do thiét ldp thit mién nhiém doi voi nhiéu ddn tdn s6 vo tuyén
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Chiy : CDN-M3, C4 (typ) = 10 nF, C, (typ) = 47 nF, R = 300 Q, L > 280 uH tai 150 kHz.
CDN-M2, C; (typ) = 10 nF, C, (typ) = 47 nF, R = 200 Q, L > 280 pH tai 150 kHz.
CDN-M1, Cy (typ) = 22 nF, C, (typ) = 47 nF, R = 100 Q, L > 280 pH tai 150 kHz.

Hinh 6. Vi du minh hoa so doé don gidn cia CDN sut dung vdi cdc
nguon cung cdp khong cé 16p che chdn, trong phép thir nhiéu ddn tdn s6 vo tuyén

Phép thr phai dugc thuc hién vGi bo phat thir ndi lan lugt v6i cac CDN, trong khi cac
cong vao RF khong kich thich d€n CDN dugc két cu6i bang trd khang 50 Q.

Bo phét thir phai duoc thiét 1ap cho méi CDN vé6i AE va EUT duoc ngit ra va thay
th€ bing cac trd khang 150 Q. Bo phat thir phai cung cép e.m.f khong diéu ch€ tai cong
EUT véi miuc thit yéu cau.

Phép thtr dugc ti€én hanh nhu trong IEC 61000-4-6 vGi cadc muc thur sau:

- Bién do 3 V r.m.s quét trong dai tdn so tir 150 kHz dén 80 MHz (miic khic nghiét 2);

- Bién d6 10 V r.m.s tai cédc tan s6: 2 MHz, 3 MHz, 4 MHz, 6,2 MHz, 8,2 MHz,
12,6 MHz, 16,5 MHz, 18,8 MHz, 22 MHz va 25 MHz;

Trong khi thtr, di€u ché€ bién do tai 400 Hz + 10% v&i do sau 80% + 10% sé duoc
su dung.

Toc do quét tin s6 khong duogc vuot qud 1,5 x 107 decade/s dé cho phép phat hién
16i cua EUT.

Céc tin hiéu trén dugc dit 1én dudng dién, dudng tin hiéu va dudng diéu khién cua
EUT. Phép kiém tra chat lugng EMC sé& dugc truc hién trong va sau méi phép thur.
5.6.3.3 Két qua yéu cau

Cac yéu cdu kiém tra chat lugng EMC phai duoc thoda man trong va sau phép thir
tuong ung vGi Tiéu chi chat lugng A nhu chi 16 trong muc 5.6.1.
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5.6.4 Mién nhiém doi voi biic xa tan s6 vo tuyén
5.6.4.1 Muc dich

Phép thr nay mo6 phong anh hudng clia cic thi€t bi phat séng vo tuyén tan s6 trén
80 MHz, nhu cac thiét bi phat VHF dat trén tau, thi€t bi vo tuyén cam tay, dat gan thiét bi.
5.6.4.2 Phuong phép thu

EUT phai dugc dat trong mot phong che thich hop hay buong do khong phan xa va
c0 kich thude twong xting v61 EUT (xem hinh 7).

EUT can dugc dat 6 khu vuc trudng dong nhét va cdch dién véi dat bang gid do phi
kim. Khu vuc déng nhat duoc hiéu chudn khi phong do tréng. CAu hinh cua EUT va cédc
cap di cung s€ dugc ghi trong bién ban thir nghiém.

Néu duong day tir va dén EUT khong dugce chi 15, cac day dan song song khong che
chin s& duoc str dung va dé tran trong trudong dién tir cich EUT 1 m.

Phép thir dugc ti€n hanh nhu trong IEC 61000-4-3, tai mic nghiém ngat 3, v4i ang ten
phat dat d6i dién véi mot trong bon mat ctia EUT. Khi thiét bi ¢6 thé dugc sir dung theo cac
huéng kh4c nhau (thang ding va nim ngang), phép thir duoc tién hanh & tat ca cdc mat.

EUT ban diu dugc dat sao cho mot mat tring véi mat phang hiéu chudn. Dai tin
dugc quét vé6i toc do theo thi twr 12 1,5 x 10~ decade/s véi déi tan tir 80 MHz dén 1 GHz
va 0,5 x 107 decade/s v6i déi tan tir 1 GHz dén 2 GHz, va phai di cham dé cho phép
phat hién bat ky 10i chic nang nao cua EUT. Bat ky tdn s6 nhay cam hay tdn s6 quan
tam vuot troi nao ciing can dugce phan tich riéng.

EUT duoc dit trong dién truong diéu ché v6i cuong do 10 V/m quét trong dai tan tir
80 MHz dén 2 GHz. Diéu ché tai 400 Hz + 10% dén do sau 80% + 10%.

5.6.4.3 Két qua yéu cau

Cac yéu cdu kiém tra chat lugng EMC phai duoc thoda man trong va sau phép thir
tuong tng vGi Tiéu chi chat lugng A nhu chi rd trong 5.6.1.

Gié& dd cach dién cao 0,8m

Khu vuc trudng déng nhat
Bo loc nguén

Ang ten tao trudng

Vat liéu phan vong dung cho
budng do khong phan xa mot phan

Thiét bi do EUT dé gidm phan xa dét

Thiét bi tao trudng Céap xuyén phong

Hinh 7: Vi du diéu kién thit nghiém thich hop mién nhiém doi voi biic xa vo tuyén
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5.6.5 Mién nhiém doi voi dot bién nhanh trén duong dién a.c, duong tin hiéu va duong
diéu khién
5.6.5.1 Muc dich
Phép thir ndy mo phong dot bién nang luong thap, nhanh gay ra do chuyén mach
thiét bi tao nén cung ltra dién tai cho ti€p xuc.
5.6.5.2 Phuong phap thu
Phép thlr dugc ti€n hanh nhu trong IEC 61000-4-4, tai mic nghiém ngat 3, sit dung
thi€t bi phat thir tuan thu theo 6.1.1 cua IEC 61000-4-4, mang ghép/tach tuan thu theo 6.2
cua IEC 61000-4-4 cho cac duong dién, va gia kep ghép dién dung tuan tha theo 6.3 clia
IEC 61000-4-4 cho dudng tin hiéu va duong diéu khién (xem hinh 8).

<
|: 0,5m Q‘? |
. 2.N_>0,5m
2
EUT th Nguén AC
Gia kep ghép EUT
Nguén AC = || _EuT_ e g
N Nk
EUT A ‘\ f01m
- J \Gié a6
Bo phat EFT/B il Mat phang cach dien
tham chiéu NGi dat theo quy dinh
/ Bo phat EFT/B (B)  clia nha san xuét
D06 dai chi rd trong
o sd do thdr nghiém
Ban phi
H X kim loai
Mang Ghépitach Mat phang tham chiéu

Chd thich:
/ Khoéng cach gilra gia kep va EUT (khéng I6n han 1 m)
(A) Vitri ghép dudng ngudn
(B) Vitri ghép dudng tin hiéu

Hinh 8. Thiét ldp thit nghiém chung cho mién nhiém doi voi dot bién nhanh
Xung v6i cac dac tinh sau duoc st dung cho duong dién, duong tin hiéu va duong
diéu khién:
- Thoi gian qué do: 5 ns (Gid tri nam gitta 10% va 90%)
- Do rong: 50 ns (50% gia tri)
- Bién do: 2 kV ché do chénh léch trén cac duong dién a.c.
1 kV ché€ do chung trén dudng tin hiéu va dudng diéu khién
- Téc do lap: 5 kHz (1 kV), 2,5 kHz (2 kV)
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- Ung dung: burst 15 ms trong 300 ms

- Chu trinh: 3 phit dén 5 phiit cho mdi xung cuc tinh duong va am.
5.6.5.3 Két qua yéu cau

Cac yéu cu kiém tra chét luong EMC phai dugc thoa man trong va sau phép thir tuong
tng véi Tiéu chi chat luong B nhu chi rd trong 5.6.1.
5.6.6 Mién nhiém doi voi xung sét trén duong dién a.c.
5.6.6.1 Muc dich

Phép thir mo phong xung sét nang lugng cao, cham gay ra do chuyén mach thyristor l1én
nguon dién a.c.
5.6.6.2 Phuong phap thu

Phép thlr duoc tién hanh nhu trong IEC 61000-4-5, tai mitc nghiém ngat 2, st dung thiét
bi phat séng két hgp (lai) thir tuan thu theo 6.1 cua IEC 61000-4-5, két hop véi mang
ghép/tach tuan thu theo 6.3.1.1 cua IEC 61000-4-5 (xem hinh 9).

Xung v6i cac dac tinh sau duogc st dung cho cac duong dién:

- Thoi gian qué do: 1,2 us (Gia tri ndm gitta 10% va 90%)

- Do rong: 50 ps (50% gia tri)

- Bién do: 1 kV day/dat, 0,5 kV day/day

- Téc do 1ap: 1 xung/phut

- Ung dung: lién tuc

- Chu trinh: 5 phit cho mdi xung cuc tinh duong va am.
5.6.6.3 Két qua yéu cau

Cdc yéu cdu kiém tra chat luong EMC phai dugc thoa man trong va sau phép thir tuong
ting v6i Tiéu chi chat luong B nhu chi rd trong 5.6.1.

Bo6 phat sbng
két hop

Mang tach

%C=18 F 17
L _T_ L I ® ¢
N —l— p— o EUT

L
- 1l

AC (DC)
Mang nguén

Tham chiéu dat

a) Vi du thiét ldp phép thir ghép dién dung trén duong a.c./d.c.;
ghép duong téi duong, ddu ra thiét bi phdt thd noi
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B6 phat s6ng

két hop

Q R=10Q

C=9uF

Mang tach
L, — L] !
AC(DC)  n
Mang nguén 1_ _‘L . EUT
PE 11
Tham chiéu dat

L

b) Vi du thiét ldp phép thir ghép dién dung trén duong a.c./d.c.;
ghép duong toi ddt, ddu ra thiét bi phdt noi ddt

Hinh 9. Thiét Idp phép thit mién nhiém doi voi xung sét trén duong a.c.

5.6.7 Mién nhiém doi véi bién doi nguon ngdn han
5.6.7.1 Mién trix

Phép thir nay khong dung cho thiét bi dién ap d.c.
5.6.7.2 Muc dich

Phép thir ndy mo phong bién déi nguén do tai thay d6i manh. Phan nay bo sung cho
phép thir bién doi nguodn lién tuc trong diéu kién do kiém t6i han nhu chi ra trong bang 1.
5.6.7.3 Phuong phap thu

Bién déi dién ap ngudn duoc tao ra bang nguoén dién c6 thé lap trinh duogc

EUT phai chiu bién d6i dién 4p ngudn tuong tGng vdi gid tri danh dinh 1/phit trong
10 phit (hinh 10) nhu sau:

a) bién ap: danh dinh +(20 + 1)%, chu trinh 1,5 s £ 0,2 s,

tan s0: danh dinh +(10 £ 0,5)%, chu trinh 5 s = 0,5 s, ap dat;

b) bién ap: danh dinh —(20 = 1)%, chu trinh 1,5 s+ 0,2 s,

tan s0: danh dinh —(10 £+ 0,5)%, chu trinh 5 s + 0,5 s, ap dat.

Thoi gian tang va giam bién d6i tdn s6 va dién dp 12 0,2 s = 0,1 s (tr 10% dén 90%).
Cac thong tin khic dugc cho trong IEC 61000-4-11.
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b) Phép thir 2: dién dp (V) - 20% va tan so6 (f) - 10%
Hinh 10: Bién doi nguon trong phép thir mién nhiém doi voi
bién doi dién dp ngudn ngdn han

5.6.7.4 Két qua yéu cau

Cac yéu cdu kiém tra chat lugng EMC phai duoc thoda man trong va sau phép thir
tuong tng véGi Tiéu chi chat lugng B nhu chi 1o trong 5.6.1.
5.6.8 Mién nhiém doi voi 16i nguon
5.6.8.1 Mién trix

Phép thlr nay khong dp dung v6i EUT hoat dong bang nguén ac quy hay duoc trang
bi hodc két néi t6i ac quy du phong.
5.6.8.2 Muc dich

Phép thir nay mo6 phong ngit ngudn trong khoang thoi gian ngédn do thay déi ngudn
dién va hay nhay role. N6 bao goém ca truong hop ngit cho phép boi Cong uéc IMO
SOLAS trong viéc chuyén déi tir nguén dién chinh sang ngudn khén cap.
5.6.8.3 Phuong phap thu

EUT phai chiu ba lan ngit nguén v6i moi 1an ngéat khoang 60 s.

Cac thong tin khic dugc cho trong IEC 61000-4-11.
5.6.8.4 Két qua yéu cau

Cac yéu cdu kiém tra chat lugng EMC phai duoc thoda man trong va sau phép thir
tuong ung v6i Tiéu chi chat lugng C nhu chi ro trong 5.6.1. Khong xay ra hong héc phan
mém hay mat cdc dit liéu quan trong.

5.6.9 Mién nhiém doi voi phéng tinh dién
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5.6.9.1 Muc dich

Phép thir nay mo phong anh hudng ctia phéng tinh dién tir ngudi xay ra trong moi trudng
ma ngudi do tich dién, nhu ti€p xdc v6i tham sgi nhan tao hay céc 4o quan bang Vinyl.
5.6.9.2 Phuong phép thu

Phép thlr dugc thuc hién nhu mo ta trong IEC 61000-4-2, str dung thiét bi phat tinh dién
(ESD), 1a mét tu dién du trit nang luong c6 dién dung 150 pF va tré khang phong 330 Q ndi
v6i mot dau phong.

EUT phéi duoc dat trén mot mat phang dat bang kim loai va cdch dién véi mat
phang nay. Mat phiang nay phai nho ra t6i thiéu 0,5 m bén ngoai EUT & mdi mat (hinh 11
va hinh 12). Thiét bi phét tinh dién s& phong dién vao cdc diém trén EUT ma ngudi st
dung thuong truy nhap trong qua trinh st dung binh thuong.

Vi tri chuén cho (ing dung truc tiép VCP phéng dién gidn tiép

Day dan bao vé

Vi tri chuén cho phéng
dién dén VCP

.

) O

i
T&m cach dié =
am cach dién
h=01m \\/ ?
c

ap tin hiéu
Mat phang tham chiéu dat Nguédn dién

Hinh 11:Vidu thiét lap phép thit mién nhiém phéng tinh dién (ESD)
cho thiét bi ddt trén san chi ré cdc vi tri co bdn cua thiét bi phdt ESD
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Vi tri chuén cho
(ing dung truc tiép
Vi tri chuén cho phéng

Vi trf chuzn cho phong dién gian tiép dén VCP

dién gian ti€p_dén HCP

Mat phang ghép
phuong ngang

Nguén dién

Hinh 12: Vi du thiét lap phép thit mién nhiém phéng tinh dién (ESD)
cho thiét bi ddt trén ban chi ré vi tri co bdn cua thiét bi phdt ESD

Thiét bi phat ESD dugc giit vuong géc v6i bé mat, tai vi tri ¢6 thé thuc hién phong dién
va v6i toc do 20 1an phéng trong mot gidy. Moi vi tri duogc thir v6i 10 1an phéng dién tich
duong va am trong khoang thdi gian gidn céach it nhat 1 s giita cdc 14n phong dé cho phép
kiém tra 16i hoat dong cia EUT. Phuong phdp hay duoc str dung 1a phong dién ti€p xic; tuy
nhién phéng dién qua khong khi s& duoc ding & nhiing noi khong thé 4p dung phéng dién
ti€p xdc, nhu trén cdc bé mat son cdch dién theo cong bo ciia nha san xuat.

Dé mo phong phéng dién 1én cdc vat thé dat canh EUT, 10 1an phong dién ti€p xtic don,
cuc tinh duong va am, s& duogc sir dung cho mat phang dat tai méi bé mat & vi tri cich EUT
0,1 m. 10 1an phéng dién khdc s& dugc dat vao tam clia mot canh clia mat phiang ghép thang
ding (VCP), mat phang nay duoc dat & cdc vi tri khac nhau di dé ca 4 bé mat cia EUT duoc
chiéu day du.

Mic thir 1a 6 kV cho phéng dién ti€p xtc va 8 kV cho phéng dién qua khong khi.

5.6.9.3 Két qua yéu cau
Cac yéu cu kiém tra chét luong EMC phai dugc thoa man trong va sau phép thir tuong
tng v6i Tiéu chi chat luong B nhu chi rd trong 5.6.1
5.7 Cdc phép kiém tra chung
5.7.1 Cdc phép kiém tra sau phdi duogc thuc hién
Phép kiém tra A véi uu tién cifu nan
Phép ki€m tra A vé6i uu tién an toan
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Phép kiém tra A véi uu tién thong thudng
Phép kiém tra B véi vu tién citu nan
Phép kiém tra B véi vu tién an toan
Phép kiém tra B véi vu tién thong thuong
Phép kiém tra C st dung ma nhém khu vuc va uu tién cttu nan
Phép kiém tra D v6i wu tién citu nan
Phép kiém tra D v6i wu tién thong thudng
Phép kiém tra E v6i uu tién citu nan
Phép kiém tra E v6i uu tién thong thuong
Phép kiém tra nay c6 thé thuc hién cung ldc véi 5.6.3.
Céc cuoc goi ki€ém tra nay phai dugc thi€t 1ap bang cach st dung mot nit canh bdo
cttu nan cung vi tri v6i EUT.
5.7.2 Cdc két qud yéu cdu
Céc cudc goi phai dugc thiét 1ap va huy bo theo mong muon. Véi cac phép kiém tra
Telex, phai khong nhan duoc 16i ki tw nao. Véi cac phép kiém tra dién thoai, chat lugng
cudc goi phai tot & ca 2 huéng goi.
5.8 Cdc phép kiém tra hoat dong
5.8.1 Phép kiém tra Telex
5.8.1.1 Phuong phép kiém tra
Phép kiém tra A phai dugc thuc hién st dung wu tién cttu nan, cudc goi dugc khoi
tao tir nit canh bao ctu nan tir xa, dugc dat xa EUT it nhat 10 m.
5.8.1.2 Cac két qua yéu cau
Cac cudc goi duoc thiét 1ap va huy bo theo mong muon. Khong ¢ 16i ki tu nao
nhan dugc.
5.8.2 Phép kiém tra dién thoai
5.8.2.1 Phuong phép kiém tra
Phép kiém tra D duoc thuc hién st dung wu tién cttu nan, cudc goi dugc khoi tao tir
nit canh bdo cttu nan tir xa, dinh vi cach EUT it nhat 10 m.
5.8.2.2 Cac két qua yéu cau
Cac cuoc goi duoc thiét 1ap va huy bo theo mong muon. Chat lugng cudc goi phai
tot & ca 2 hudng.
5.8.3 Uu tién citu nan
5.8.3.1 Phuong phép kiém tra
a) Mot cuoc goi Telex song cong thong thudng dugc thi€t 1ap tir EUT. Phép kiém
tra A dugc thuc hién v6i vu tién ctu nan ma khong huy bd cudc goi thong thuong dang
thuc hién.
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b) Mot cudc goi dién thoai song cong thong thuong dugce thiét lap tie EUT. Phép
kiém tra A duoc thuc hién véi wu tién citu nan ma khong huy bo cudc goi thong thudng
dang thuc hién.

¢) Mot cuoc goi Telex song cong thong thudong dugc thiét lap tir EUT. Phép kiém
tra D dugc thuc hién véi vu tién cttu nan ma khong huy bd cudc goi thong thuong dang
thuc hién.

d) Mot cudc goi dién thoai song cong thong thuong dugce thiét lap tie EUT. Phép
kiém tra D s& duoc thuc hién vdi uu tién citu nan ma khong huy bo cudc goi thong thudng
dang thuc hién.
5.8.3.2 Két qua yéu cau

Cac cudc goi uu tién thong thuong phai bi huy bo tu dong. Cac cudc goi vu tién ciu
nan phai dugc thiét 1ap tu dong.

5.9 Nguon dién
5.9.1 Nguon dién toi han

Do kiém chat lugng va kiém tra chat luong tai cdc diéu kién nguén t6i han dugc thuc

hién tai di€u kién moi truong chi ro trong bang 2.
5.9.2 Diéu kién khdc nghiét

Cac yéu cau lién quan can dap ung cho trong 5.2.3.
5.9.3 Bién doi nguon ngdn han

Cac phép thir twong ting cho trong 5.6.7.

5.9.4 Lo6i nguon
Cac phép thir twong ting cho trong 5.6.8.
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PHU LUC A
(Quy dinh)
Cac yéu cau lién quan dén lap dat

S6 tay thi€t bi phai cung cap cdc thong tin cin thiét dé€ xac dinh EUT ¢6 tuan thu cac
yéu cau lap dat ctia IMO khong.

A.l. Nguon dién

A.l.1 Tram mdt ddt ddat trén tau thuong duoc cung cdp ndng luong tir nguon dién chinh
trén tau. Ngoadi ra, cé thé van hanh tram mdt ddt trén tau va cdc thiét bi phu tro,
gom cd hé thong theo doi dng ten, tir nguon ndng luong thay thé.

A.1.2 Viéc chuyén doi tix mot nguon cung cdp sang mot nguon khdc hodc bdt ky mot gidn
doan nao tdi 60 s ciia nguon dién phdi khong gdy ra trang thdi ngitng hoat dong cua
thiét bi hay doi hoi phdi khdi tao lai thiét bi bang tay.

A.1.3 Néu c6 yéu cdau vdan hanh thiét bi tir nhiéu nguon ndng luong dién, cdn phdi bo tri
dé chuyén doi nhanh tir mot nguén nay sang mot nguon khdc nhung khong cdn sdt
nhdp bo tri nay trong thiét bi.

A.2 Vi tri dng ten

A.2.1 Ang ten cdn ddt & vi tri khong bi vdt chdn cdn tré lam suy gidm ddng ké chdt luong
thiét bi trong moi géc phuong vi ngdng xuoéng dudsi mot géc —5°.

A.2.2 Cdn xem xét ky luong dnh hudng cua rung dong khi ldp ddt dng ten trén cot cao va
gidm thiéu quat mo. Cdc vdt thé nam trong pham vi 10 m tix mdi vom tao ra quat mo
I6n hon 6° sé lam gidm ddng ké hoat dong ciia dng ten.

A.2.3 Thiét bi ldp ddt trén tau phdi tdach roi, ¢ khodng cdch cho phép, khdi dng ten cua
cdc thiét bi truyén thong va thiét bi dinh vi khdc.
Céc thong tin bo sung c6 trong Hudng dan cai dat va thié€t k€ Inmarsat (DIGS) cho

Inmarsat-B.
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PHU LUC B
(Tham khao)
Thu cac thong tin an toan hang hai (MSI)

MSI hién dang dugc phat quang ba qua NAVTEX va SafetyNET. Inmarsat-B khong
cung cap céac dich vu nay. D€ thu dugc MSI, céan cai dat cac thiét bi thu bo sung thich hop
nam trong bo cai dait GMDSS (xem A.701, IEC 61097-4 va IEC 61097-6).

Hinh B.1 chi rd cdc khu vuc dia 1y xdc dinh cho truyén va di€u phdi cdc canh bdo
dinh vi s6ng vo tuyén.

Ny o o R U @ v & S T % 4 T & B Y
_A-'_'_m_-_' I—
T & o
- ~ /
- | / =
e - ey <t I s
i N 1 R
] i - L
v Il "
\Ln ™. I X M
Xl | * X .& ;
1 | L -1
1 ~
v Vil »
—t e - | g i -
*1 xwv v L /" -
LI . Vil I x [T f
. Joxv . v P xiv tw

Hinh B.1: Cdc khu vuc dia ly xdc dinh cho truyén bd va diéu phoi
cdc canh bdo dinh vi séng vo tuyén
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PHU LUC C
(Tham khao)

Quét chum diém cua Inmarsat-B

Phan khong gian Inmarsat th€ hé thi 3 mang luu luong chu yéu trong cdc chum
diém. Mbi chum diém cung cdp dich vu chi cho phan bé mat trdi dat nhin thdy dugc tir vé
tinh lién quan.

Ké&t qua la cac tram mat dat dat trén tau (SES) Inmarsat-B phai c¢6 kha nang xac dinh
dugc chum diém nao 1a thich hop tai vi tri dia ly hién tai ctia SES. Qu4 trinh nay goi la
"Lua chon chum diém".

Lua chon chiim diém duoc thuc hién khi SES do (v6i gidn céch thich hop khong nho
hon 2 h) do 16n tin hiéu phat pilot trong mdi chim diém trong khu vuc dai duong ma tau
dang dinh vi.

Trong qué trinh lya chon chum diém (ciing nhu trong bat ky thoi diém nao ma SES
dang thuc hién truyén luu luong), do SES chi ¢6 mot mdy thu nén né khong thé nhan bat
ky cudc goi tir bd nao, ké ca cudc goi uu tién cliru nan.

Tuy nhién, viéc phdt cdc cudc goi uu tién ctru nan tu tau, va viéc thu dép dng tur bo
s€ khong bi anh hudng do viéc phat cac yéu cau ti€p nhan vu tién cttu nan s€ lam cho qua
trinh lua chon chiim diém dirng trong 6 h tiép theo.

Téng thoi gian ma SES khong thé nhan duge tin hiéu wu tién cdu nan tir bd do qua
trinh lua chon chum di€ém phu thudc vao nhiéu yéu t6 phic tap (vi du nhu s6 lugng cdc
chim diém bao pht hoan toan hodc mot phan vi tri dia 1y hién tai ctia SES), nhung sé&
khong vuot qua 12 phit trong mot ngay (twong duong véi do kha dung 1a 99,2%) cho
phan khong gian Inmarsat th€ hé thi ba. Mdi chu trinh khong kha dung (do lua chon
chiim diém) dién hinh s& 1a 1 phuit.
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FOREWORD

The technical standard TCN 68 - 247: 2006 “Inmarsat-B Ship Earth Stations -
Technical Requirements” is based on the standard IEC 61097-10.

The technical standard TCN 68 - 247: 2006 is drafted by Research Institute of
Posts and Telecommunications (RIPT) at the proposal of Department of Science &
Technology and issued following the Decision No. 30/2006/QD-BBCVT dated
05/9/2006 of the Minister of Posts and Telematics.

The technical standard TCN 68 - 247: 2006 is issued in a bilingual document
(Vietnamese version and English version). In cases of interpretation disputes,
Vietnamese version is applied.

DEPARTMENT OF SCIENCE & TECHNOLOGY
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INMARSAT-B SHIP EARTH STATION EQUIPMENT

TECHNICAL REQUIREMENTS

(Issued together with the Decision No. 30/2006/QD-BBCVT dated 05/9/2006
of the Minister of Posts and Telematics)

1. Scope

This technical standard specifies the minimum operational and performance
requirements, technical characteristics, methods of testing and required test results for
Inmarsat-B maritime class 1 ship earth stations (SES), capable of transmitting and receiving
distress and safety communications using telephony and direct-printing telegraphy, as
required by regulation IV / 10.1 and 14.1 of the 1988 amendments to the 1974 International
Convention for the Safety of Life at Sea (SOLAS), for use in the GMDSS.

This technical standard is used as the basis for measurement, performance test and
type approval of Inmarsat-B ship earth station equipment for use in the GMDSS.

2. Reference

IEC 61097-10, Global maritime distress and safety (GMDSS). Part 10: Inmarsat - B
ship earth station equipments, methods of testing and required test results.

3. Definitions and abbreviations
3.1 Definitions

3.1.1 L-band

The frequency band in the range 1.4 GHz to 1.7 GHz allocated to the mobile satellite
service and in which the EUT transmits and receives.

3.1.2 LES simulator

An item of test equipment designed to simulate the combined operation of an
Inmarsat satellite and an Inmarsat-B land earth station. The LES simulator interfaces to the
EUT at L-band, either by means of a small antenna or via a coaxial cable. It permits voice
and telex calls to be set up in accordance with the relevant Inmarsat-B protocols.

3.1.3 SafetyNET

A service provided over a dedicated Inmarsat-C carrier, for the dissemination of
maritime safety information, such as distress alerts, weather forecasts and coastal warnings.

3.1.4 Carrier to noise density ratio

The ratio of unmodulated carrier power to noise power normalised to a 1 Hz bandwidth.
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3.1.5 Performance check

In this standard, a performance check means a short functional test carried out during
or after a technical test to confirm that the equipment operates, comprises standard tests A
and D in 5.3.2, carried out under normal test conditions for distress priority only.

3.1.6 Performance test

A performance test means a measurement or a group of measurements carried out
during or after a technical test to confirm that the equipment complies with selected
parameters as defined in the equipment standard, comprises standard tests A, B, C, D and E
in 5.3.2, carried out for both distress and safety priorities.

3.2 Abbreviations
C/No Carrier to Noise density ratio in a 1 Hz bandwidth
CR Carriage Return
DIGS Design and installation guidelines (Inmarsat)
EGC Enhanced Group Call
EUT Equipment Under Test
GMDSS Global Maritime Distress and Safety System
ID IDentity
IEC International Electrotechnical Commission
IMO International Maritime Organization
Inmarsat International Maritime Satellite Organization
ISO International Organization for Standardization
ITU International Telecommunication Union
LES Land earth station
LF Line feed
MES Mobile earth station
MSI Maritime safety information
RCC Rescue co-ordination centre
SAR Search and rescue
SDM System definition manual
SES Ship earth station
SOLAS International convention for the Safety of Life at Sea.

4. General and operational requirements

4.1 General

This clause includes the requirements taken from SOLAS and IMO Resolutions A.808
and A.694 for which no repeatable or verifiable test can be specified or for which the test is
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limited to the verification of documentation presented by the manufacturer. It contains all
operational tests, particularly those involving subjective judgment and which shall be
conducted by qualified personnel. The requirements listed in this clause are in addition to
the relevant operational requirements of IEC 60945.

4.2 General requirements

4.2.1 An Inmarsat ship earth station which is defined in the Inmarsat-B SDM as a
maritime class 1 SES shall be capable of:

a) Transmitting and receiving distress and safety communications using direct-
printing telegraphy;

b) Initiating and receiving distress priority calls;

¢) Maintaining watch for shore-to-ship distress alerts, including those directed to

specifically defined geographical areas. This requirement should normally be met by
provision of an EGC receiver;

d) Transmitting and receiving general radio communications, using either
radiotelephony or direct-printing telegraphy.

Annex C contains the anticipated availability of the watch-keeping capabilities for an
Inmarsat-B SES.

4.2.2 The equipment shall be type approved by Inmarsat and shall comply with the
environmental conditions specified in its technical requirements for Inmarsat ship
earth stations capable of two-way communications.

4.2.3 Equipment shall be installed in such a manner that it is capable of meeting the
requirements of applicable performance standards adopted by IMO.

4.2.4 The equipment shall indicate the status of the distress alert transmission.

4.2.5 The equipment shall be provided with facilities which permit the testing of all
operational indicators (warning, alarm and routine), displays, and audible devices
required by the relevant equipment standard

4.3 Operational requirements for Inmarsat-B maritime class 1 SES

4.3.1 No control external to the equipment shall be available for alteration of the ship
earth station identity.

4.3.2 It shall be possible to initiate and make distress calls by telephony or direct
printing from the position at which the ship is normally navigated and from any
position designated for distress alerting. In addition, where a room is provided for
radio communications, means to initiate distress calls shall also be fitted in that
room.

4.3.3 Where no other means of receiving distress, urgency and safety broadcasts or an
additional distress alert relay are provided and existing levels of aural signals
produced by the telephone or teletype are considered to be inadequate, the ship
earth station equipment shall be configured to actuate an aural/visual alarm of
appropriate level.

41



TCN 68 - 247: 2006

4.3.4 It shall be possible to interrupt and initiate distress calls at any time.

4.3.5 A distress call shall be activated only by means of a dedicated distress button. This
button shall not be any key of an ITU-T digital input panel or an ISO keyboard
provided on the equipment.

This button should not be any key of an ITU-T input panel or an ISO keyboard
associated with the equipment and should be physically separated from functional
buttons/keys used for normal operation. This button should be a single button for no other
purpose than to initiate a distress alert.

4.3.6 The dedicated button shall:
a) Be clearly identified; and
b) Be protected against inadvertent operation.

The distress button should be red in colour and marked DISTRESS. Where a non-
transparent protective lid or cover is used, it should also be marked DISTRESS.

The required protection of the distress button should consist of a spring loaded lid or
cover permanently attached to the equipment by for example hinges. It should not be
necessary for the user to remove additional seals or to break the lid or cover in order to
operate the distress button.

4.3.7 The distress call initiation shall require at least two independent actions.

Lifting of the protective lid or cover is considered the first action. Pressing the distress
button as specified is considered as the second independent action.

4.3.8 The second action to initiate a distress call shall be by pressing the button once, for
at least 3 s. A visual indication shall be provided immediately after a distress call
has been initiated. This indication shall be made at all positions from where a
distress call may be initiated, irrespective of the telephone or telex terminal from
which the distress call is originated. The indication shall continue until reset
manually. This reset facility shall only be available to authorised personnel. It
shall be possible to initiate further distress calls without re-setting the first
indication. The indication shall function identically during performance testing
with distress priority.

4.3.9 On initiation of a distress priority call the equipment shall interrupt any on-going
call of lower priority, if necessary, and then set up the distress priority call
automatically.

4.3.10 The power of any spurious output measured in a 4 kHz bandwidth shall be equal
to or less than -43 dBW or -60 dBc, whichever is less stringent, measured at the
antenna connector (ITU-R SM.329-7).

4.4 Inter-operability

4.4.1 Where a unit of equipment provides a facility which is additional to the minimum
requirements of this standard, and which has been accepted by the manufacturer of
the EUT, the operation and, as far as is reasonably practicable, the malfunction of
such additional facility shall not degrade the performance of the equipment.
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442 If a unit of equipment is connected to one or more other units of equipment
accepted by the manufacturer of the EUT, the performance of each of the latter
shall be maintained.

4.5 Interfaces

4.5.1 An input shall be provided to comply with 4.3.2.

4.5.2 An output shall be provided to actuate an external aural/visual alarm on the receipt
of a distress priority call (see 4.3.3).

4.5.3 An SES intended for installation on passenger ships shall have an interface to
receive information on the ship's position for inclusion in the initial distress alert.
Such interface shall comply with IEC 61162-1.

4.6 Safety
4.6.1 Radio frequency hazards

In order to permit warnings of potential hazards to be displayed in appropriate places,
a label shall be attached to the radome indicating the distance at which radiation levels of
100 W/m?, 25 W/m* and 10 W/m? exist. The label shall have characters at least 20 mm high
and be clearly readable in the normally installed position from a distance of at least 5 m.

4.6.2 Safety precautions

4.6.2.1 (A.694/A.7) As far as is practicable, accidental access to dangerous voltages
should be prevented. All parts and wiring in which the direct or alternating
voltages or both (other than radio frequency voltages) combine to give a peak
voltage greater than 55 V should be protected against accidental access and
should be isolated automatically from all sources of electrical energy when the
protective covers are removed. Alternatively, the equipment should be so
constructed that access to such voltages may only be gained after having used a
tool for this purpose, such as a spanner or screwdriver, and warning labels should
be prominently displayed both within the equipment and on protective covers.

4.6.2.2 Means should be provided for earthing exposed metallic parts of the equipment
but this should not cause any terminal of the source of electrical energy to be
earthed.

4.6.2.3 All steps should be taken to ensure that electromagnetic radio frequency energy
radiated from the equipment shall not be a hazard to personnel.

4.6.2.4 Equipment containing elements such as vacuum tubes which are likely to cause
X radiation should comply with the following requirement:

a) External X-radiation from the equipment in its normal working condition should
not exceed the limits laid down by the Administration concerned.

b) When X-radiation can be generated inside the equipment above the levels laid
down by the Administration, a prominent warning should be fixed inside the equipment and
the precautions to be taken when working on the equipment should be included in the
equipment manual.
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c¢) If malfunction of any part of the equipment can cause an increase in
X-radiation, adequate advice should be included in the information about the
equipment, warning of the circumstances which could cause the increase and stating the
precautions which should be taken.

4.7 Equipment manual

4.7.1 Adequate information shall be provided to enable the equipment to be properly
installed, operated and maintained. The manual shall comply with the
requirements:

a) In the case of equipment be so designed that fault diagnosis and repair down to
component level are practicable, provide full circuit diagrams, component layouts and a
component part list; and

b) In the case of equipment containing complex modules in which fault diagnosis and
repair down to component level are not practicable, contain sufficient information to enable
a defective complex module to be located, identified and replaced. Other modules and those
discrete components, which do not form part of modules, should also meet the requirements
of a) above.

4.7.2 Any external illumination required shall be clearly identified in the equipment
manual.

4.7.3 The equipment manual shall be written in English and identify the category of the
equipment

4.7.4 Alternatively, the minimum safe distance for fixed equipment may be given in the
equipment manual, but portable equipment shall always be marked.

4.7.5 I1SO 694 defines “vicinity”, relative to the compass, as within 5 m separation. For
equipment not marked with compass safe distance, the equipment manual shall
contain an instruction that the equipment shall be positioned outside the vicinity
thus defined.

4.7.6 Administration, a prominent warning shall be fixed inside and outside the
equipment and the precautions to be taken when working on the equipment shall be
included in the equipment manual.

4.7.7 If malfunction of any part of the equipment can cause an increase in X-radiation,
adequate advice shall be included in the equipment manual, warning of the
circumstances which could cause the increase and stating the precautions which
should be taken.

4.7.8 Where appropriate, the maximum distance from the EUT at which the power density
level of 100 Wim2 and 10 Wim2 of the radio frequency radiation has been
measured shall be included in the equipment manual.

4.7.9 The manual shall also address the issue of reception of maritime safety information
(MSI) (see annex B).
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4.7.10 The manual shall contain information for the installation to comply with IMO
requirements as detailed in the relevant IEC standards taking into account EMC
and the requirements contained in annex A.

4.7.11 The manual shall also include a cautionary note to the effect that the RCC shall be
advised as to why the call is being cleared, before clearing of a distress priority
call is initiated.

4.8 Marking and identification

Each unit of the equipment shall be marked externally with the following information,
which should be clearly visible in the normal installation position:

a) identification of the manufacturer;
b) equipment type number or model identification under which it was type tested; and
¢) serial number of the unit.

Alternatively, the marking may be presented on a display at equipment start-up. The
equipment shall be marked either before delivery to the ship, or on the ship at the time of
installation.

The title and version of each software element included in the installed software
system shall be either marked or displayed on command on the equipment. When the
marking and the title and version of the software are displayed only on the display, such
information shall also be included in the equipment manual.

Each unit of equipment normally to be installed in the vicinity of a standard or a
steering magnetic compass shall be clearly marked with the minimum safe distance at
which it may be mounted from such compasses.

Alternatively, the minimum safe distance for fixed equipment may be given in the
equipment manual, but portable equipment shall always be marked.

ISO 694 defines “vicinity”, relative to the compass, as within 5 m separation. For
equipment not marked with compass safe distance, the equipment manual shall contain an
instruction that the equipment shall be positioned outside the vicinity thus defined.

4.9 Maintenance

4.9.1 The equipment shall be so designed that the main units can be replaced readily,
without elaborate recalibration or readjustment (A.694/8.1).

4.9.2 Equipment shall be so constructed and installed that it is readily accessible for
inspection and maintenance purposes (A.694/8.2).

5. Technical characteristics, methods of testing and required test results

5.1 Purpose

5.1.1 The requirements of this clause are in addition to the Inmarsat requirements for
type approval, given in the Inmarsat-B SDM, as amended. The manufacturer shall,
unless otherwise agreed, set up the equipment and ensure it is operating normally
before testing commences.

If the test site used for type approval is also an accepted Inmarsat test facility, both
series of tests may be combined, with the prior agreement of Inmarsat.
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5.1.2 After successful completion of the Inmarsat phase I tests, (see Inmarsat-B SDM
module 2, part II) compliance with the requirements of this standard shall be
demonstrated by carrying out the tests described in the following subclauses. These
tests shall be conducted using a LES simulator or an alternative method of
functionally achieving the same results.

5.1.3 The manufacturer shall state which items of equipment are classified as exposed
and which are protected. The equipment normally protected by a radome shall be
tested with the radome in place under the exposed environmental conditions stated
in IEC 60945.

5.1.4 The manufacturer shall state what pre-conditioning is necessary before
environmental testing, for example, the activation of cooling fans in advance of
testing.

5.2 Test Conditions

Normal and extreme test conditions are defined in terms of environmental conditions
and power supply parameters. The term “normal” shall be read in context, particularly
noting that normal and extreme test conditions together cover the broad range of conditions
which may normally be found on ships.

The test power supply shall be capable of providing the normal and extreme test
voltages and, for a.c. supplies, frequencies, for all variations of load imposed by the EUT,
that is its internal impedance shall be low enough to have only negligible effect on the test
results. The power supply voltage and frequency shall be measured at the input terminals of
the EUT.

For equipment powered from integral batteries, the use of a test power supply is for
convenience only, and shall be agreed with the manufacturer. In the event of any
discrepancy, results obtained using the batteries shall take precedence over results obtained
using a test power source.

5.2.1 Normal test conditions

Normal environmental conditions shall be a convenient combination of +15°C to
+35°C temperature and 20% to 75% relative humidity.

When it is impractical to carry out the tests under the environmental conditions
defined above, a note to this effect stating the actual environmental conditions prevailing
during the tests shall be appended to the test report.

The normal test power supply voltage shall be within a tolerance of £3% relative to
the nominal voltage of one (or any) of the ship’s power supplies for which the equipment is
designed. For a.c. supplies, the test power supply frequency shall be within £1 Hz of the
nominal frequency.

5.2.2 Extreme test conditions

The test chamber shall simulate free air conditions as closely as possible, either by
virtue of its large size relative to the EUT, or by forced air circulation. The inside of the
chamber shall be treated to avoid re-radiation of the heat dissipated by the EUT. The
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maximum rate of raising or reducing the temperature of the chamber in which the EUT is
being tested shall be 1°C/min and, except where otherwise stated, the humidity in the test
chamber shall be controlled so that excessive condensation does not occur.

The combinations of power supply variations given in table 1 shall be used as
appropriate to the EUT.

Table 1: Extreme power suppl variation

Power supply Voltage cariation % Frequency variation %

a.c. +10 +5
+30 .
d.c. 10 Not applicable

The lower extreme test voltage for equipment using integral batteries shall be in
accordance with the type of batteries used, that is for:

- Primary: alkaline or lithium cells: 0.8 times the nominal voltage of the battery;
- Mercury cells: 0.9 times the nominal voltage of the battery;

- Secondary: cadmium cells: 1.2 and 0.9 times the nominal voltage of the battery;
- Other types of battery: the end point voltage declared by the manufacturer.

The upper extreme test voltage for all types of primary integral battery shall be the
nominal voltage of the battery.

The extreme test voltages for equipment using other power sources, or capable of
being operated from a variety of power sources, shall be agreed with the equipment
manufacturer, and shall be recorded in the test report.

The schedule of performance tests and checks to be carried out on the EUT are
defined in table 2.

Table 2: Schedule of perfomance tests and checks

Environment

Normal power supply

Extreme power supply

Dry heat

Performance test

Performance check

Damp heat

Performance check

Low temperature

Performance test

Performance check

Normal temperature

Performance test

Performance test

5.2.3 Excessive conditions

These conditions exceed the extreme test conditions in which the EUT is required to
operate, with or without performance degradation, as indicated in the equipment standard.
Excessive current is defined as greater than normal working current.

Excessive voltage is greater than that specified in 5.2.2. Protection shall be provided
against such excesses at an appropriate level chosen by the manufacturer and, when
activated, may require the EUT to be reset, for example by fuse replacement. The power
supply shall be adjusted to cause activation of the protection and after EUT reset, a
performance check under normal test conditions shall be carried out.
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Power supply misconnections are also regarded as excessive conditions. Where
appropriate, the EUT shall be subjected to an input from a power supply of reversed
polarity or improper phase sequence for a period of 5 min. After completion of the test, and
reset of the protection of the EUT, if required, the power supply shall be connected
normally and a performance check shall be carried out.

5.3 Performance testing

5.3.1 General

5.3.1.1 A performance check or test shall normally consist of communication tests
between the EUT and an Inmarsat LES simulator. Ship’s heading information
may need to be provided.

5.3.1.2 All tests shall be performed at a C/No of 51 dBHz + 2 dB, measured at L-band.

5.3.1.3 Verification of compliance with the technical requirements is provided by
performance tests or performance checks as defined in 3.1 at normal test
conditions, unless otherwise stated.

5.3.2 Standard tests

5.3.2.1 Test A: Duplex telex test (ship originated)

The EUT operator shall set up a duplex telex channel with the appropriate priority.
Correct exchange of answer-backs shall be verified by inspection.

The EUT operator shall transmit the test message:

TEST A (LF, CR)

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM EUT) (LF, CR)
0123456789 (LF, CR)

The LES simulator operator shall transmit the test message:

TEST A (LF, CR)

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM LES) (LF, CR)
0123456789 (LF, CR)

The EUT operator shall clear the call.

5.3.2.2 Test B: Duplex telex test (shore originated)

The LES simulator operator shall set up a duplex telex channel with the
appropriate priority.

Correct exchange of answer-backs shall be verified by inspection.

The LES simulator operator shall transmit the test message:

TEST B (LF, CR)

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM LES) (LF, CR)

0123456789 (LF, CR)
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The EUT operator shall transmit the test message:
TEST B (LF, CR)
THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM EUT) (LF, CR)
0123456789 (LF, CR)
The EUT operator shall clear the call.
5.3.2.3 Test C: Simplex telex test (shore originated)
The LES simulator operator shall set up a simplex telex channel with the appropriate priority.
The LES simulator operator shall transmit the test message:
TEST C (LF, CR)
THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG (FROM LES) (LF, CR)
0123456789 (LF, CR)
The LES simulator operator shall clear the call.
5.3.2.4 Test D: Duplex telephone test (ship originated)
The EUT operator shall set up a duplex telephone channel with the appropriate priority.
The EUT operator shall say clearly:
“This is the EUT operator performing test D, delta. Please report my speech quality. Over”
The LES simulator operator shall reply:
“This is the LES simulator operator performing test D, delta. Your speech quality is
good/poor. Please report my speech quality. Over”
The EUT operator shall reply:
“Your speech quality is good/poor. I am now clearing the channel. Over”
The EUT operator shall clear the call.
5.3.2.5 Test E: Duplex telephone test (shore originated)

The LES simulator operator shall set up a duplex telephone channel with the
appropriate priority.
The LES simulator operator shall say clearly:

“This is the LES simulator operator performing test E, echo. Please report my
speech quality. Over”

The EUT operator shall reply:

“This is the EUT operator performing test E, echo. Your speech quality is
good/poor. Please report my speech quality. Over”

The LES simulator operator shall reply:
“Your speech quality is Good/Poor. I am now clearing the channel. Over”
The LES simulator operator shall clear the call.
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5.3.3 Results required

5.3.3.1 For the performance check (3.1.5), in test A for telex, no errors shall be recorded
in each direction of communication and in test D for voice communication, it shall
be possible to distinguish clearly the content of the voice message.

5.3.3.2 For the performance test (3.1.6), in tests A, B and C for telex, no errors shall be
recorded in each direction of communication and in tests D and E for voice
communication, it shall be possible to distinguish clearly the content of the voice
message.

5.4 Environmental testing

54.1 The EUT shall be tested for compliance with the environmental requirements set out in
IMO resolution A.694, as detailed in IEC 60945. Compliance with the environmental
test conditions is tested by Inmarsat except for vibration and need not be repeated.

5.4.2 Vibration (all equipment categories)
5.4.2.1 Purpose

This test determines the ability of equipment to withstand vibration without resulting
in mechanical weakness or degradation in performance. The test simulates the effect of
vibration induced in a ship's hull by its propeller and machinery. This is generally at
frequencies of up to 13 Hz and predominantly vertical. The tests at higher frequencies
simulate the effect of slamming which occurs in irregular stormy seas, and is
predominantly horizontal. The test does not simulate the effect of regular seas giving the
translational components of surging, swaying and heaving, and the corresponding rotational
components of rolling, pitching and yawing which generally produce accelerations too
small to be of consequence to electronic equipment.

5.4.2.2 Method of test

The EUT, complete with any shock and vibration absorbers with which it is provided,
shall be fastened to the vibration table by its normal means of support and in its normal
attitude. The EUT may be resiliently 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 EUT performance which might be caused by the presence of an
electromagnetic field due to the vibration unit.

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

-2 Hz to 5 Hz and up to 13.2 Hz with an excursion of £1 mm + 10% (7 m/s
maximum acceleration at 13.2 Hz);

- Above 13.2 Hz and up to 100 Hz with a constant maximum acceleration of 7 m/s>.

The frequency sweep rate shall be 0.5 octaves/min in order to allow the detection of
resonances in any part of the EUT as mounted.

A resonance search shall be carried out throughout the test. During the resonance
search the EUT shall be externally observed, by unaided visual and aural means, for
obvious signs of any resonances of components or sub-assemblies, that may affect the
integrity of the EUT.
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Such observations shall be recorded in the test report. If any resonance, as measured
by a sensor fixed to the outside of the EUT at the location where obvious signs of resonance
have been observed, has a magnitude ratio > 5 measured relative to the surface where the
EUT is fastened, the EUT shall be subjected to a vibration endurance test at each resonant
frequency at the vibration level specified in the test with a duration of 2 h. When resonant
frequencies with magnitude ratios > 5 are harmonically related, only the fundamental
frequency shall be tested. If no resonance with a magnitude ratio > 5 occurs, the endurance
test shall be carried out at one single observed frequency. If no resonance occurred, the
endurance test shall be carried out at a frequency of 30 Hz.

Performance check(s) shall be carried out at least once during each endurance test
period, and once before the end of each endurance test period.

The procedure shall be repeated with vibration in each of two mutually perpendicular
directions in the horizontal plane.

Further information is given in IEC 60068-2-6.
5.4.2.3 Required result

The requirements of the performance check shall be met.

5.5 Electromagnetic emission

5.5.1 General

During the measurements for electromagnetic emission, the EUT shall operate under
normal test conditions, and the setting of controls which may affect the level of conducted
or radiated emission shall be varied in order to ascertain the maximum emission level. If
the EUT has more than one energized state, for example operate, stand-by, etc., the state
which produces the maximum emission level shall be ascertained, and full measurements
for that state shall be made. The antenna connection of the EUT, if any, shall be terminated
in a non-radiating artificial antenna.

For radiated emission tests, equipment including a radio transmitter operating within
the measurement bands shall be in the operational state but not the transmitting state.

For conducted emission tests with equipment including a radio transmitter, there shall
be an exclusion band of 200 kHz centred at the fundamental and any harmonics within the
measurement band.

Particular interfaces of the EUT with the external electromagnetic environment are
referred to as ports. The physical boundary of the EUT through which electromagnetic
fields may radiate or impinge is the enclosure port (figure 1).

Enclosure port
AC power port Earth port

Apparatus

DC power port Signal/control port

Figure 1: Examples of ports referred to in electromagnetic
emission and immunity tests
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Conditions and tests are summarized in table 3 below.

Table 3: Electromagnetic emission

Portable Protected Exposed Submerged
10 kHz — 150 kHz 63 mV -0,3mV (96 dBmV — 50 dBmV
Conducted
o 150 kHz — 350 kHz 1mV-0,3mV (60 dBuV — 60 dBuV)
emissions
350 kHz — 30 MHz 0,3 mV (50 dBuV)
150kHz — 300kHz 10 mV/m — 316 pV/m (80dBuV/m — 52dBuV/m)
Radiated 300kHz — 30MHz 316 uV/m — 50 pV/m (52dBuV/m — 34 dBuV/m)
adiate
. 30 MHz -2 GHz 500 uV/m (54 uV/m) except for
emissions
156 MHz — 165 MHz 16 uV/m (24 pV/m) quasi-peak
or 32 pV/m (30dBuV/m) peak

5.5.2 Conducted emissions
5.5.2.1 Purpose

This test measures any signals generated by equipment, which appear on its power
supply port and which can, therefore, be conducted into the ship’s power supply, and
potentially disturb other equipment.

5.5.2.2 Method of test

The emission shall be measured by means of the quasi-peak measuring receivers
specified in CISPR 16-1. An artificial mains V-network (figure 2) in accordance with
CISPR 16-1 shall be used to provide a defined impedance at high frequencies across the
terminals of the EUT, and to isolate the test circuit from unwanted radio frequency signals
on the supply mains. The measuring bandwidth in the frequency range 10 kHz to 150 kHz
shall be 200 Hz, and in the frequency range 150 kHz to 30 MHz shall be 9 kHz.

The power input cables between the a.c. and the d.c. power ports of the EUT and the
artificial mains network shall be screened and not exceed 0.8 m in length. If the EUT consists
of more than one unit with individual a.c. and/or d.c. power ports, power ports of identical
nominal supply voltage may be connected in parallel to the artificial mains supply network.

Measurements shall be made with all measuring equipment and the EUT mounted on,
and bonded to, an earth plane. Where provision of an earth plane is not practicable,
equivalent arrangements shall be made using the metallic frame or mass of the EUT as the
earth reference.
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b) Example of artificial mains 50Q/50 uH V-network for use

in the frequency range 150 kHz to 30 MHz

Figure 2: Artificial mains networks for tests for conducted emissions

5.5.2.3 Required result

In the frequency range 10 kHz to 30 MHz, the radio frequency voltage of the power
supply terminals of the EUT shall not exceed the limits shown in figure 3.
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Figure 3: Radio frequency terminal voltage limits for conducted emissions

5.5.3 Radiated emissions from enclosure port
5.5.3.1 Purpose

This test measures any signals radiated by an equipment other than through an
antenna which can potentially disturb other equipment on the ship, such as radio receivers.

5.5.3.2 Method of test

a) The quasi-peak measuring receivers specified in CISPR 16-1 shall be used. The
receiver bandwidth in the frequency ranges 150 kHz to 30 MHz shall be 9 kHz and in the
frequency ranges 30 MHz to 2 GHz shall be 120 kHz.

For frequencies from 150 kHz to 30 MHz measurements shall be made of the
magnetic H field. The measuring antenna shall be an electrically screened loop antenna of
dimension so that the antenna can be completely enclosed by a square having sides of
60 cm in length, or an appropriate ferrite rod as described in CISPR 16-1.

The correction factor for the antenna shall include the factor +51.5 dB to convert the
magnetic field strength to equivalent electric field strength.

For frequencies above 30 MHz measurements shall be made of the electric E field.
The measuring antenna shall be a balanced dipole of resonant length, or alternate shortened
dipole or higher gain antenna as described in CISPR 16-1. The dimension of the measuring
antenna in the direction of the EUT shall not exceed 20% of its distance from the EUT. At
frequencies above 80 MHz it shall be possible to vary the height of the centre of the
measuring antenna above the ground over a range of 1 m to 4 m.
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The test site shall be compliant with CISPR 16-1, using a metal ground plane and of
dimensions to allow a measurement distance of 3 m.

The EUT shall be fully assembled, complete with its associated interconnecting cables
and mounted in its normal plane of operation.

When the EUT consists of more than one unit, the interconnecting cables (other than
antenna feeders) between the main unit and all other units shall be the maximum length as
specified by the manufacturer or 20 m whichever is shorter. Available input and output
ports shall be connected to the maximum length of cable as specified by the manufacturer
or 20 m whichever is shorter, and terminated to simulate the impedance of the ancillary
equipment to which they are normally connected.

The excess length of these cables shall be bundled at the approximate centre of the
cable with bundles 30 cm to 40 cm in length running in the horizontal plane from the port
to which they are connected. If it is impractical to do so because of cable bulk or stiffness,
the disposition of the excess cable shall be as close as possible to that required, and shall be
precisely described in the test report.

The test antenna shall be placed at a distance of 3 m from the EUT. The centre of the
antenna shall be at least 1.5 m above the ground plane. The E-field antenna only shall be
adjusted in height and rotated to give horizontal and vertical polarization, one being parallel
to the ground, in order to determine the maximum emission level. Finally the antenna shall
either be moved around the EUT, again in order to determine the maximum emission level,
or alternatively, the EUT may be placed on a plane orthogonal to the test antenna at its mid-
point and rotated to achieve the same effect.

b) In addition, for the frequency band 156 MHz to 165 MHz, the measurement shall
be repeated with a receiver bandwidth of 9 kHz, all other conditions of a) hereinbefore
remaining unchanged.

c¢) Alternatively, for the frequency band 156 MHz to 165 MHz, a peak receiver or a
frequency analyzer may be used, in accordance with the agreement between the
manufacturer and the test house.
5.5.3.3 Required result

a) The radiation limit at a distance of 3 m from the enclosure port over the frequency
range 150 kHz to 2 GHz shall be as shown in figure 4.

b) The radiation limit at a distance of 3 m from the enclosure port over the frequency
156 MHz to 165 MHz shall be 24 dBuV/m.

c¢) Alternatively the radiation limit at a distance of 3 m from the enclosure port over
the frequency 156 MHz to 165 MHz shall be 30 dBuV/m.
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Figure 4: Limiting values for radiated emissions from enclosure ports

5.6 Immunity to electromagnetic environment
5.6.1 General

For these tests the EUT shall conform to its normal operational configuration,
mounting and earthing arrangements, unless otherwise stated, and shall operate under
normal test conditions.

Particular interfaces of the EUT with the external electromagnetic environment are
referred to as ports. The physical boundary of the EUT through which electromagnetic
fields may radiate or impinge is the enclosure port (figure 1).

Differential tests are those applied between electrical power, signal and control
lines. Common mode tests are those applied between groups of lines and a common
reference, normally earth.

For the tests in this subclause, the results are evaluated against performance
criteria relating to the operating conditions and functional specifications of the EUT,
and defined as follows:

- Performance criterion A: the EUT shall continue to operate as intended during
and after the test. No degradation of performance or loss of function is allowed, as
defined in the relevant equipment standard and in the technical specification published
by the manufacturer;
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- Performance criterion B: the EUT shall continue to operate as intended after the
test. No degradation of performance or loss of function is allowed, as defined in the
relevant equipment standard and in the technical specification published by the
manufacturer.

During the test, degradation or loss of function or performance which is self-
recoverable is however, allowed, but no change of actual operating state or stored data
is allowed.

- Performance criterion C: temporary degradation or loss of function or
performance is allowed during the test, provided the function is self-recoverable, or can
be restored at the end of the test by the operation of the controls, as defined in the
relevant equipment standard and in the technical specification published by the
manufacturer.

Conditions and tests are summarized in table 4 below, which also gives the
performance criteria required for the radio equipment and navigational equipment. For
other equipment, the performance criteria will be given in the relevant equipment
standard or the technical specification published by the manufacturer, but as a minimum
the EUT shall comply with performance criterion C.

Table 4: Electromagnetic immunity

Portable Protected Exposed Submierged

3Vrm.s.em.f. 150 kHz — 80 MHz, 10 V r.m.s. e.m.f.
at specified spot frequencies.

Conducted radio
frequency *

. a.c. and d.c. power ports, signal and control ports, common mode.
disturbance p ports, sig ports,

Performance criterion A.

_ _ 10 V/m 80 MHz — 2 GHz
Radiated disturbance L *
Enclosure criterion A

] 2kV differential on a.c. power ports
Fast transients

(bursts) 1 kV common mode on signal and control ports

Performance criterion B

1 kV line/earth, 0,5 kV line/line
* AC power ports

Slow transients

(surges)
Performance criterion B

+ 20% voltage for 1,5 s, £ 10% frequency for 5 s
Power supply short

term variation AC power ports

Performance criterion B

60 s interruption
Power supply failure * a.c. and d.c. power ports

Performance criterion C

6 kV contact
8 kV air *
Performance criterion B

Electrostatic
discharge

* Not applicable
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5.6.2 Radio receiver equipment

If the EUT includes a radio receiver, then frequencies in the exclusion band, together
with any narrow band receiver responses (spurious responses), are excluded from the
immunity tests for conducted and radiated disturbance.

5.6.2.1 Exclusion band

The exclusion band for receivers is defined as the operating frequency band of the
receiver, as declared by the manufacturer, extended at each end by 5% of the end of band
frequency.

5.6.2.2 Assessment of receiver responses

The permissible narrow band responses (spurious responses) are identified by the
following method.

If the test signal (unwanted signal) creates a degradation of performance at a discrete
frequency, the test signal frequency is increased by an amount equal to twice the bandwidth
of the receiver IF filter immediately preceding the demodulator, as declared by the
manufacturer. The test signal is then decreased by the same amount.

If there is no degradation of performance at both of these offset frequencies, then the
response is considered to be a permissible narrow band response. If the degradation
remains, this may be due to the fact that the offset has made the frequency of the test signal
correspond to the frequency of another narrow band response. This may be identified by
repeating the procedure with the increase and decrease of the frequency of the test signal
adjusted to two and one half times the bandwidth referred to previously.

If the degradation still remains then the response cannot be considered to be a
permissible narrow band response.

5.6.3 Immunity to conducted radio frequency disturbance
5.6.3.1 Purpose

This test simulates the effects of disturbances induced in power, signal and control
lines from ship’s radio transmitters at frequencies below 80 MHz.

5.6.3.2 Method of test

The EUT shall be placed on an insulating support of 0.1 m height above a ground
reference plane (figure 5). The auxiliary equipment (AE) necessary to provide the EUT
with power, and the signals required for normal operation and verification of performance
shall be connected by cables, which shall be provided with appropriate coupling and
decoupling devices (CDNs) at a distance between 0.1 m and 0.3 m from the EUT (figure 6).
IEC 61000-4-6 describes the design of CDNs and alternative injection clamps if the use of
CDNss is not possible.
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The test shall be performed with the test generator connected to each of the CDNs in
turn, while the other non-excited RF input ports to the CDNs are terminated by a 50 Q
load resistor.

The test generator shall be set for each CDN with the AE and the EUT disconnected
and replaced by resistors of value 150 2. The test generator level shall be set to provide an

unmodulated e.m.f. at the EUT port of the required test level.

The test shall be carried out as described in IEC 61000-4-6 with the following
test levels:

- 3 V r.m.s. amplitude swept over the frequency range 150 kHz to 80 MHz (severity level 2);

- 10 V r.m.s. amplitude at spot frequencies: 2 MHz, 3 MHz, 4 MHz, 6.2 MHz, 8.2 MHz,
12.6 MHz, 16.5 MHz, 18.8 MHz, 22 MHz and 25 MHz.

During testing, amplitude modulation at 400 Hz +£10% to a depth of 80% + 10% shall
be used.

The frequency sweep rate shall not exceed 1.5 x 10~ decades/s in order to allow for
the detection of any malfunction of the EUT.

The above signals shall be superimposed on the power, signal and control lines of the EUT.

An EMC performance check shall be applied during and after the test.

Alxiliary Equipmart Aluxiliary
ﬂquipﬂ"lﬁl'lf 1 CDM undar test COM =] FIIT'.EI'It 2

Ground reference plana

| | Vo]
B A ﬂgﬁ%ﬁﬂﬁﬂﬁ%‘ﬂﬁﬂﬂﬂﬁ L

[
Suppert 0,1 m : T

= o e e

Key T Termination 500
T, Power attenuator (6 dB)
CDN Coupling and decoupling net work

Figure 5: Schematic set-up for immunity test to conducted radio-frequency disturbance
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IN port
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| — A
PE LYY Yy 4
AE port N Y Yy Y\ @ EUT port
~YY Y Y Y\ 2
L = L
C,

1
Note CDN-M3, C4 (typ) = 10 nF, C, (typ) = 47 nF, R = 300 Q, L > 280 uH tai 150 kHz.

CDN-M2, C; (typ) = 10 nF, C, (typ) = 47 nF, R = 200 Q, L > 280 pH tai 150 kHz.
CDN-M1, C4 (typ) = 22 nF, C, (typ) = 47 nF, R = 100 Q, L > 280 uH tai 150 kHz.

Figure 6: Example of a simplified diagram for CDN used with unscreened
supply (mains) lines, in tests for conducted radio frequency disturbance

5.6.3.3 Required result

The requirements of the EMC performance check shall be met during and after the
test in accordance with the performance criterion A, as described in 5.6.1.

5.6.4 Immunity to radiated radiofrequencies
5.6.4.1 Purpose

This test simulates the effects of radio transmitters at frequencies above 80 MHz, such
as the ship's VHF transmitter and hand-held portable radios, close to the equipment.

5.6.4.2 Method of test
The EUT shall be installed in a suitably shielded room or anechoic chamber of a size
commensurate with the size of the EUT (figure 7).

The EUT shall be set in the area of uniform field and insulated from the floor by a
non-metallic support. The uniform area is calibrated with the test room empty. The
configuration of the EUT and associated cables shall be recorded in the test report.

If the wiring to and from the EUT is not specified, unshielded parallel conductors shall
be used, and left exposed to the electromagnetic fields for a distance of 1 m from the EUT.

The test shall be carried out as described in IEC 61000-4-3, at severity level 3, with the
generating antenna facing each of the four sides of the EUT. When equipment can be used in
different orientations (that is vertical or horizontal), the test shall be performed on all sides.

The EUT is initially placed with one face coincident with the calibration plane. The
frequency range shall be swept at a rate in the order of 1.5 x 10~ decades/s for the
frequency range 80 MHz to 1 GHz and 0.5 x 10 decades/s for the frequency range 1 GHz
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to 2 GHz, and shall be slow enough to allow the detection of any malfunction of the EUT.
Any sensitive frequencies or frequencies of dominant interest shall be discretely analyzed.

The EUT shall be placed in a modulated electric field of strength 10 V/m swept over
the frequency range 80 MHz to 2 GHz. The modulation shall be at 400 Hz + 10% to a depth
of 80% £ 10%.

5.6.4.3 Required result

The requirements of the EMC performance check shall be met during and after the test
in accordance with the performance criterion A, as described in 5.6.1.

0.8 m high non-conductive support

Area of uniform fields

Incomming mains power filter

Field generation antenna

Interconnection
filter

Optional anechoic material in case of
semi-anechoic chamber to reduce
Interconnecting ground reflection
cables

Chamber penetration cables

osd

>
uremen ‘5”

Er?strﬁﬁwin;tignt }N\\'

Field generation
equipment

Figure 7. Example of suitable test facility for immunity to radiated radiofrequencies

5.6.5 Immunity to fast transients on a.c. power, signal and control lines

5.6.5.1 Purpose

This test simulates the fast, low-energy transients produced by equipment switching
which causes arcing at contacts.

5.6.5.2 Method of test
The test shall be carried out as described in IEC 61000-4-4, at test severity level 3,
using a test generator complying with 6.1.1 of IEC 61000-4-4, a coupling/decoupling

network complying with 6.2 of IEC 61000-4-4 for power lines, and a capacitive coupling
clamp complying with 6.3 of IEC 61000-4-4 for signal and control lines (figure 8).
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(A)  the location for supply line coupling
(B)  the location for signal lines coupling

Figure 8: General test set-up for immunity to fast transient/burst

Pulses of the following characteristics shall be applied to its power, control and
signal lines:

- Rise time: 5 ns (value between 10% and 90%)
- Width: 50 ns (50% value)

- Amplitude: 2 kV differential on a.c. power lines 1 kV common mode on signal and
control lines

- Repetition rate: 5 kHz (1 kV), 2.5 kHz (2 kV)
- Application: 15 ms burst every 300 ms
- Duration: 3 min to 5 min for each of positive and negative polarity pulses.
5.6.5.3 Required result
The requirements of the EMC performance check shall be met during and after the

test in accordance with the performance criterion B, as described in 5.6.1.
5.6.6 Immunity to surges on a.c. power lines

5.6.6.1 Purpose

This test simulates the slow, high-energy surges produced by thyristor switching on
a.c. power supplies.
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5.6.6.2 Method of test

The test shall be carried out as described in IEC 61000-4-5 at test severity level 2 using
a combination wave (hybrid) generator complying with 6.1 of IEC 61000-4-5 in combination
with a coupling/decoupling network complying with 6.3.1.1 of IEC 61000-4-5 (figure 9)

Pulses of the following characteristics shall be applied to its power lines:
- Rise time: 1.2 ps (value between 10% and 90% )

- Width: 50 us (50% value)

- Amplitude: 1 kV line/earth, 0.5 kV line/line

- Repetition rate: 1 pulse/min

- Application: continuous

- Duration: 5 min for each of positive and negative polarity pulses.

5.6.6.3 Required result

The requirements of the EMC performance check shall be met during and after the
test in accordance with the performance criterion B, as described in 5.6.1.

5.6.7 Immunity to power supply short-term variation
5.6.7.1 Waiver
This test is not applicable to d.c. powered equipment.

5.6.7.2 Purpose

This test simulates power supply variations due to large changes in load. It is
additional to the tests under permanent power supply variation in extreme test conditions
specified in table 1.

Combination wave
generator

J_C=18\F
- . 1 l

Decoupling network

L
AC (DC) T
Power supply N g o— Il 0 EUT
network 1

L
PE TT

Earth reference

a) Example of test set-up for capacitive coupling on a.c./d.c. lines;
line-to-line coupling, generator output floating
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Combination wave
generator

R=10Q

Q C=9uF
Decoupling network I

|_ ]
1 — !
AC (DC) N T
power supply o PR
network 1 [ EUT
PEl [ [
Earth reference

b) Example of test set-up for capacitive coupling on a.c./d.c. lines;
line-to-ground coupling, generator output grounded

Figure 9: Test set-up for immunity to surges on power lines

5.6.7.3 Method of test
Power supply variations shall be applied using a programmable power supply.

The EUT shall be submitted to the following power supply variations relative to
nominal value 1/min for 10 min (figure 10):

a) voltage: nominal + (20 £+ 1)%, duration 1.5 s+ 0.2 s,
frequency: nominal + (10 + 0.5)%, duration 5 s + 0.5 s, superimposed;
b) voltage: nominal — (20 + 1)%, duration 1.5 s+ 0.2 s,
frequency: nominal — (10 £+ 0.5)%, duration 5 s = 0.5 s, superimposed.

Voltage and frequency variation rise and decay times are 0.2 s + 0.1 s (from 10%
to 90%).

Further information is given in IEC 61000-4-11.

i f Vnominal +20%
Vnominal
fnominal +10%

5s \
\_ fnominal

<o

N

a) Test 1:voltage (V) + 20% and frequency (f) + 10%
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Vhominal

| 15s
I
I
I Vhominal — 20%
fhominal

_\L Ny Vs
\ /

fhominal — 10%

b) Test 2: voltage (V) - 20% and frequency (f)-— 10%

Figure 10: Power supply variations for tests of immunity
to power supply short-term transients

5.6.7.4 Required result
The requirements of the EMC performance check shall be met during and after the
test in accordance with the performance criterion B, as described in 5.6.1.
5.6.8 Immunity to power supply failure
5.6.8.1 Waiver

This test is not applicable to EUT intended for operation from battery power sources
or fitted with or connected to back-up batteries.

5.6.8.2 Purpose

This test simulates short breaks in the ship's power supply due to power supply
changeover and breaker drop-out. It covers the break allowed by the IMO SOLAS
Convention for changeover between main and emergency power supplies.
5.6.8.3 Method of test

The EUT shall be subjected to three breaks in power supply of duration 60 s each.
Further information is in IEC 61000-4-11.
5.6.8.4 Required result

The requirements of the EMC performance check shall be met after the test in
accordance with the performance criterion C, as described in 5.6.1.There shall be no
corruption of operational software or loss of essential data.

5.6.9 Immunity to electrostatic discharge
5.6.9.1 Purpose

This test simulates the effect of electrostatic discharges from personnel which may
occur in environments which cause them to become charged, such as contact with artificial
fibre carpets or vinyl garments.
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5.6.9.2 Method of test

The test shall be carried out as described in IEC 61000-4-2 using an electrostatic
discharge (ESD) generator, that is an energy storage capacitance of 150 pF and a discharge

resistance of 330 Q connected to a discharge tip.

The EUT shall be placed on, but insulated from, a metal ground plane which projects
at least 0.5 m beyond the EUT on all sides (figures 11 and 12). Discharges from the
generator shall be applied to those points and surfaces that are accessible to personnel

during normal usage.

66

Typical position for ) .
direct application Indirect discharge
by VCP

Protective conductor

\ o\ Typical disposition for
discharge to VCP
O
Qs |
< \

V4

A
) O

77

e

Power supply

2>
Insulation pallet ‘
h=0.1m "
Signal cables
Ground reference plane Power supply

Figure 11: Example of test set-up for floor-standing equipment, for tests
of immunity to electrostatic discharge (ESD) showing typical positions
of the ESD generator
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Typical position for
direct application

Typical position for . .Typica.ll position for
indirect discharge to HCP indirect discharge to VCP

N Horizontal coupling plane
.k\‘ 16 mx0.8m

Resistor
470 kQ

h=0.8m Power supply

Figure 12: Example of test set-up for table-top equipment, for tests
of immunity to electrostatic discharge (ESD) showing typical positions
of the ESD generator

The ESD generator shall be held perpendicular to the surface, and the positions at
which discharges can be applied selected by an exploration with 20 discharges per second.
Each position shall then be tested with 10 discharges positive and negative with intervals of
at least 1 s between discharges to allow for any mis-operation of the EUT to be observed.
Contact discharge is the preferred method; but air discharge shall be used where contact
discharge cannot be applied, such as on painted surfaces declared by the manufacturer to be
insulating.

In order to simulate discharges on objects placed or installed near to the EUT, 10
single contact discharges, positive and negative, shall be applied to the ground plane at
positions on each side of, and 0.1 m from, the EUT. A further 10 discharges shall be
applied to the centre of one edge of a vertical coupling plane (VCP), with this plane in
enough different positions so that the four faces of the EUT are completely illuminated.

The test levels shall be 6 kV contact discharge and 8 kV air discharge.
5.6.9.3 Required result

The requirements of the EMC performance check shall be met during and after the
test in accordance with the performance criterion B, as described in 5.6.1.
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5.7 General tests

5.7.1 The following tests shall be performed
Test A with distress priority
Test A with safety priority
Test A with routine priority
Test B with distress priority
Test B with safety priority
Test B with routine priority
Test C using an area group code and distress priority
Test D with distress priority
Test D with routine priority
Test E with distress priority
Test E with routine priority
This test may be performed at the same time as that in 5.6.3.

These test calls shall be set up using a distress button co-located with the EUT.

5.7.2 Results required

Calls shall be set up and cleared down satisfactorily. For the telex tests, no character
errors shall be received. For the telephone tests, voice quality shall be good in both
directions.

5.8 Operational tests

5.8.1 Telex test
5.8.1.1 Method of test

Test A shall be performed using distress priority, the call being initiated from a
remote distress button, located at least 10 m away from the EUT.

5.8.1.2 Results required

The call shall be set up and cleared down satisfactorily. No character errors shall
be received.

5.8.2 Telephone test
5.8.2.1 Method of test

Test D shall be performed using distress priority, the call being set up using a remote
distress button, located at least 10 m away from the EUT.

5.8.2.2 Results required

The call shall be set up and cleared down satisfactorily. Voice quality shall be good in
both directions.
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5.8.3 Distress priority
5.8.3.1 Methods of test

a) A routine duplex telex call shall be set up from the EUT. Test A shall then be
performed with distress priority, without first clearing the routine call in progress.

b) A routine duplex telephone call shall be set up from the EUT. Test A shall then be
performed with distress priority, without first clearing the routine call in progress.

¢) A routine duplex telex call shall be set up from the EUT. Test D shall then be
performed with distress priority, without first clearing the routine call in progress.

d) A routine duplex telephone call shall be set up from the EUT. Test D shall then be
performed with distress priority, without first clearing the routine call in progress.

5.8.3.2. Results required

Routine priority calls shall clear automatically. Distress priority calls shall be set up
automatically.

5.9. Power supply
5.9.1. Extreme power supply

Tests and performance checks at extreme power supply conditions shall be performed
under the environmental conditions indicated in table 2.

5.9.2. Excessive conditions

For the relevant requirements to be met, see 5.2.3.

5.9.3. Power supply short-term variation

For the relevant test, see 5.6.7.

5.9.4. Power supply failure

For the relevant test, see 5.6.8.
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ANNEX A
(Normative)

Requirements relating to installation

The equipment manual shall include all information necessary to determine whether
the EUT complies with the IMO installation requirements.

A.lI Power supply

A.l1.1 The ship earth station shall normally be powered from the ship’s main source of
electrical energy. In addition, it shall be possible to operate the ship earth station
and all equipment necessary for its normal functioning, including the antenna
tracking system, from an alternative source of energy.

A.1.2 Changing from one source of supply to another or any interruption up to 60 s of the
supply of electrical energy shall not render the equipment inoperative or require
the equipment to be manually re-initialized.

A.1.3 If provision is made for operating equipment from more than one source of
electrical energy, arrangements for rapidly changing from one source to the other
shall be provided but not necessarily incorporated in the equipment.

A.2 Antenna siting

A.2.1 It is desirable that the antenna be sited in such a position that no obstacle likely to
significantly degrade the performance of the equipment appears in any azimuth
down to an angle of elevation of -5°.

A.2.2 The siting of the antenna needs careful consideration, taking into account the
adverse effect of high levels of vibration which might be introduced by the use of a
tall mast and the need to minimise shadow sectors. Objects, especially those within
10 m of the radome which cause a shadow sector of greater than 6°, are likely to
significantly degrade the performance of the equipment.

A.2.3 The above deck equipment shall be separated, as far as is practicable, from the
antennae of other communication and navigation equipment.

Additional information is included in the Inmarsat design and installation guidelines
(DIGS) for Inmarsat-B.
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ANNEX B
(Informative)

Reception of maritime safety information (MSI)

MSI is broadcast currently by NAVTEX and SafetyNET. Inmarsat-B provides neither
of these services. Reception of MSI is thus dependent on appropriate additional receiving
equipment being included in the GMDSS installation (see A.701, IEC 61097-4 and IEC
61097-6).

Figure B.1 shows the geographical areas used to identify the areas which are used for
promulgation and co-ordination of radio-navigational warnings.
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Figure B.1: Geographical areas for co-ordinating
and promulgating radio-navigational warnings
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ANNEX C
(Informative)

Inmarsat-B spot beam scanning

The third generation Inmarsat space segment carries traffic mainly in spot beams.
Each spot beam provides service to only part of the Earth's surface visible from the relevant
satellite.

Consequently, all Inmarsat-B ship earth stations (SESs) must be capable of
determining which of several spot beams is appropriate to the present geographical
positions of the SES. This process is termed "Spot beam selection".

Spot beam selection is accomplished by the SES measuring (at suitable intervals, not
less than 2 h) the relative signal strengths of pilot transmissions in each spot beam in the
ocean region in which it is currently considering itself as being located.

Since the SES has only one receiver, during the spot beam selection process (as well
as during any period in which the SES is engaged in normal commercial traffic) the SES
will be unable to receive any type of offered shore-originated traffic, including distress
priority traffic.

However, the origination of any ship-originated distress priority traffic, and the
reception of any resultant shore-originated responses thereto, will not be affected, as the
transmission of a distress priority access request causes the spot beam selection process to
be inhibited for the next 6 h.

The total period during which the SES is unable to receive shore-originated distress
priority traffic due to the operation of the spot-beam selection process depends upon a large
number of complex factors (of which the number of spot beams which actually cover or
partly cover the SES's current geographical position is but an example), and will not exceed
12 min per day (equivalent to 99.2% availability) for the Inmarsat third generation space
segment. The duration of each individual period of non-availability (due to spot-beam
selection) will typically be 1 min.
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