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(Interlocking System on Mainline Train)
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1.3 1@Na1991498
1) AS 4292:2017 (all parts) Railway safety management
2)  AS 7703:2020 Railway Signalling - Power Supply Systems
3)  EN 50121-4 2019 Railway applications - Electromagnetic compatibility - Part 4:
Emission and immunity of the signalling and telecommunications apparatus
4)  IEC 61508:2010 — Functional Safety of Electrical/ Electronic/ Programmable

Electronic Safety-related System



5) IEC 61312-1:1995-02, Protection against lightning electromagnetic impulse Part
1: General principles

6) IEC 61131:2020 SER Series Programmable controllers - ALL PARTS

7)  IEC 61131-2:2017 Industrial-process measurement and control - Programmable
controllers - Part 2: Equipment requirements and tests

8)  IEC 62280:2014 Railway applications - Communication, signalling and processing
systems - Safety related communication in transmission systems

9)  IEC 62497-1:2010 Railway applications - Insulation coordination - Part 1: Basic
requirements - Clearances and creepage distances for all electrical and
electronic equipment

10)  IEC 60300-3-14:2004 Dependability management - Part 3-14: Application guide
- Maintenance and maintenance support

11) IEC 62498- 3: 2010 Railway applications - Environmental conditions for
equipment - Part 3: Equipment for signalling and telecommunications

12)  EN 50126: 2001 Railway Applications— Specification and demonstration of
reliability, availability, maintainability and safety (RAMS)

13)  EN50128: 2011 Railway applications - Communication, signalling and processing
systems - Software for railway control and protection systems

14)  EN 50129:2018 Railway applications - Communication, signalling and processing
systems - Safety related electronic systems for signaling

15)  won. 513-2553 (IEC 60529) sestutumistlasiuneaudentuuisasiinih (siva 1P)
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a1 : Technical Note - TN 014: 2017
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nMsnadeuANaNYIAlvesnsiTeusogUnsalluszuulsfuduiusasdesiinig
nagouaudiuldvesgunsaltazszuugaslusuaudifulavisauiuudinanlai
AUUINIFIU EN 50121-4 2019 Railway applications - Electromagnetic compatibility -
Part 4: Emission and immunity of the signalling and telecommunications apparatus
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2.7 d@nnazwInaay (Environmental condition)

f v o o o 6

punsaltfuduiusuunslafendulumudormunvesnisindildonluremie
ndesussyisvwIaldnmutedinuafissyliluninggiu IEC 62498-3:2010 Railway
applications - Environmental conditions for equipment - Part 3: Equipment for
signalling and telecommunications

punsnitaRudNusiRadslurosauaudunarsfeadulunudefnuaresnis
Aasaldaruluerarsmiutodinuaiiszylilunnssiu IEC 62498-3:2010 Railway
applications - Environmental conditions for equipment - Part 3: Equipment for
signalling and telecommunications
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Annn1sineuresgunsaling q TussuudeRuduiusnaisudsvesndedlangla
T 70 esrniwaiea gunsaltefuduiudiosansanuseamgifiinainns
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2.7.2 AMUBUEUNNS
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gunsaldnssludinanuvssluesriuay

2.7.3 WaNsTNUININA1TULARDUY
gunsalfadudniusazaedilasunansenuainnisimiisadivesssuuliin
Fumaausaln nrstastunissuniuanszuuliduiedsulidulunudeativualy

195FIUTLTVUNM I INTU0INTUNITVUEINII1



2.7.4 lvinszwn

seuudtgliindesgunsallussvudeduduiusagiesdssuudasiuniny

denngvesgunsalannsalvesnisiinlnnszyinainnisvinnuvesgunsalaindds

Taenisnmuawaniseanwuusulnnssyin wieieiniudenivualuuinsgiu IEC

61312-1: 1995-02: Protection against lightning electromagnetic impulse Part 1:

General principles WaiATFIUNTABAIAULALNTABAN UYT.-E-001-2564 W

2.7.5 N15U89NUIUASIEAINNITUNINEBANISINTAN (Interference, Immunization)

SEUUTIAUALNUSADINLUULAE1L150S NN TEAUAINLLY DT UUDITEUULAY

nsdasiudunsigannnisunsnasanebnidadunauiainszuuluiduindau wu

N155UNIUTEBIINWSIRULANA LAY NINTEINUALAITATELNONVDIVDILTIAULAY

nseukaluin

2.7.6 NEIUTIRUNTAUIRAAIUUNIGAITALN

naowSogussgaUnsalnssuumsiesalnlidulunu wen. 513-2553 (IEC
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v v

60529) szautunistasiuvesuioniuusdueiini (s IP 32)

1)

2.7.7 aunsaiteAudunusluiasiiad

gv3ondosussqaunsalisduduiusazdesegluaniuzUauazdoniiioniny
Uaansesiuns Uszgresanansnilalddmiunsdentige Tnefigunsaluazsyuy
wdpsannsanuseuaAaLazIumATTEeTTin S TnUsEa U TR uTen
gudondesussggunsaitieduduiusinadsusnamissnlidosansanusie
ussduasitou rudu uavesstunadninnszuuiudonazaiulede aaiad
INPIBULAS UazHATIgAETINTINAY q AanAsgIusERuTumsTesty
YouURoNNUI A9 lningvia IP 54 ¥ wen. 513-2553 (IEC 60529)
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7 Naes eRuiAuTIIgUNTaisdelilUnuasAeslantinitedesiuluazess

wazasUulauluoinia wHeeasusawns module Izfpslinisindautaaiuny
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gunsaldsAuduiusfadsluiiostiadasaesdnnaliludussyaunsaiviad

WSanilsesutasiulusesulaltesndn IP 52 wen. 513-2553 (IEC 60529)



2.8 M3U1595n¥1 (Maintenance)

golius uar/m3e s15auasluszuutiduduiusasdeadiniasdodmsuldlunis
Aladadounnsewing 4 Tuszuu J9asfesanunsanTIaaeuitasuauUNNTDIUBINNIINTT
module v3ogUnsalUsznoudu o Afmualiaunsoneadsuduiitnsaiiionisauanm
520U (Line Replaceable Unit :LRU) 1¢neTusa Tnefilisnfudeddiniosfiofimviu 4
LAY a]zéfaaﬁmumiﬁﬁéf’zgigmaauﬁm%ﬁammuﬂwéawaaqﬂﬂiﬂiﬁ%@izw&iaaﬁﬂz
denasioadua1itunisinau lneimualvidesinisdsdyyiaudaiouluduui dhnu
dmsultlunsfinnsannisdanistuanuunnses uag dedggraluiidisanudeninge
ansnnendsuuaziirgunsniusznoulussuuifuduiuslinduayiouldfuund

Tonelunailuiiy 48 F7lua

2.9 nsUsgaruIan (Time synchronization)

va o

53 UVTIAUALAUS A DU T2 UIAAUTE UL IR QYU LA ZIZUUDU 9 TusEuy

soln e rualdainalesuAunIsEuU

2.10 mstuiinmanisal (Event recording)

52UUTIAUFUNUSAEADIT T2 U UTUNNAMURAUNG LaL/N3 ANNANMAIVDITZUU

] PN o

wagmaN1saldAA1e 9 Miavulusenitansvinudmsuldlunisinssianuunnses

wazmnn1salnauinwgvseatRme Tussuusaln lneldemmuaiugiudusindelull
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1) Jufinn1sivdsunuat Input wag Output suamqﬂﬁwé’ﬁzwﬁ’aé’ué’uﬁuéﬁaaﬂ"lm'm

awiBonliiAu 1 3l wiuisdinauagSufithiulundontuynaiitudin

va o

2) duiinaaiunisalinuvesgunsalenalfdyyialudiasudu wasduan vony
YIWIANTIUA
3) wenduiinlnaaununauauviseiuidAylussuy

4) udeyawsnisaliuiinlalidesndn 90 fu

Y
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5) gunsaidaiuteyaseaduriinianunsanudeyalils Tnglidesendelninaesgunsal

Y
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3. 9aN1mUANI5T19U (Function requirement)
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visamuauuuulusunsldlussvudsfuduiusianunsafvuadgunsainan
fufinaunu dosdin1syiamumuunsgu IEC 61131:2020 SER Series Programmable
controllers - ALL PARTS #3ou1asg1uduillitouiii
ToMMUANITYINIUYBITEUUTIAUFUNLG
1) fnmsussiiufeulvszuudsduduiusauiissylTludermund 4
2) Musunamdedosdeltlunmadoulusunsy nmsudlvgaunwseslulsuns (Debug)
uazia3esilonaaoudmiudoulussuudduduius flutuneuveansiauneanuuy
nsfns wazindesdiofldlunisdoutngs
3) fimaiWenuszanumsvinau (nterface) fugunsaloraffdyanadisyyliludedmuaii 5

A q

4) InmInsRduan1izdunsguagisnisdnnmsivannedunneegisaensiy
5) HlUsunsuvieiasesiladmiun1sings nsvedey wagnnsgeuUnse lngiang
sruudeRuduiusaseanuuulviiialassadragunsalluszuvwuusiugud aunse

wUNNISATURANEILUSENaULAazaUl AP ATy

v o v d

4. Foulvszuudsdudunug (Interlocking Logic)

sgdoslivunaunsUsuliudeulyssuudsduduiusvasgunsallussuudaduduius
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mauwiammﬁuﬁmuqu muﬁszuﬁ o8Py

1) Weidunssneyduasiismvandiunisussliunaudasingy

2) msiedesdiensvaeuiefulssrluifiodosturudidouvesnisiuuadoiuys

3) anunsadumesiadonlusssuuivgunsalmeusndmiumniduazdeendeya
waznsUuRnmgNITel

4) #esfinistfeatunissuniuinaieusniiazdanasienisds Input waz Output ¥8anTs
Uszdiunaiioulvssuudeduduiud 01wy msvemeluaesssuudeas n3suniu
9IN5TULADENS miﬁﬁmu%qqﬂﬂizﬁa‘imﬁﬂmzwLLﬂaqwé’N’m LAZAIUANNBLADS
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5 Weoulvszuudedvduiusueninieainileddunssnsydulinlulyaiunssylily

Formuanumnsgu IEC 61131 viiardulumutouludsdelul

(1) spnuuvLilAEd U UTEUUTIAUdURUS lussuualRdygrusalnlneianie
wazdinslgaulunienumig 9

(2) #38n15deeiuAURANAIINNTTTINIUYRIIYESlagangludIuveInis

Input Yaya
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(3) dadldivarinualanladidulunudeninunvessiuteulyszuudadudunus
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(4) F9UnoUlUNIINIUADUAIUANLNAT WIDAURAANAIAYBITEUUAINRTUNNS

Aasensumguasdymiieldlunmsussdivdssdnsamlunisdenungs

5. Fan1UANISIYaNUSTEY

5.1 MsWauUszaIun1s9ineu

v v v v o

N9WeNUsTaIuNITYIUsSEnINYRAIUANBIanTsetinduie ssuudduduiusiv
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gunsalealidyandimissali Useneusienisiteusoguninionaifdaynin Siadvie

gamIuaNdLlannsetind waznisdsdyraniiodssio Input-Output szrIRaUNTalLAaL 67
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Fanoain1sNeTade9as Wi nsdsdyea wavnsdeans aall

5.1.1 anuduniuntinduna (Contact resistance)
daudsznevluszuutifuduiusiviamihildousdefugunsaintsuande
sedumusuadaulnding agdesinisnsinaeummnudumMuYs R udaveq
gunsal desdlArliiAu 0.1 Tevin wilelineliAnnsduesnislidyyiuaein
fiRanane

5.1.2 deyeyrau (Signal)
Output wesgunsaitsduduiusiauaudyanlndassosdsyuulostunis
Tdyeaufin (wrong side) fiananeliAnnsdvesnslidyayaina Usznause
1) szuudeatunslidyaainvzdosinisnsivdeuainszuadnadunasna i

dyerananiiionsiadevaniunsaifinainsesmasaliilslasuadslvida e

WIS IAFDULNNIAVUIUTE

syuULansan Uz vy gy

3) syuulestunmslidyauredeslasunissusesnsgiuanulasnds SIL 536y
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5.1.3 Input 3ndauzuagunsalanaifdeyyIu
seuuleduduiusazdosausasunsidmndyy1aain Output visedu

va o

wansanugaunsalanaiRdgyaasaln 19l 293slinew (Track circuit) gunsal

[y

AsaduswrLsUsEuang dyannisvgasalil Siaddynin wagdu 9

5.1.4 asifenuszanuszuunaindaaintiafe
szuutaduduiusazdesdnmion Input-Output Lisasdunisidentssany
Lﬁa?iamiﬁ’mzuuﬁ’aﬁuﬁuﬁuﬁ‘m%qﬂﬂsaﬁmaﬁfaé'iy,zynmﬁagujﬁimlﬁmﬁ”’qﬁﬁﬂﬁamé]u’q
Aeuntuazfiuninluniends sxdesaunsadousedeasidliinssuuiiafss

Juszuudsruduiusuiiniiag Bianvselind viomuauiisnauiimes

5.1.5 ABINUAUULENDTEAUNIITA LN
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ooy e - ) Y =
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Ifidavasgunsal

5.1.6 Uszwanalwii (Point machine)
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i3estiumande wagszuutifuduiusviayadessosiugunsalnsivaausiumis
yurusaliynaialivianusmiuld TngagdosdinmsfionsaniFesdyaasuniu uas
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wesiumandefifendsranuiuszuutiduduiusazdosinuunnsgiuaiiy
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5.1.8 Tiad
gunsalonalfdeyeynudls

UhUUNI5AIVANLAENISEY Input-Output taenislu
MUAIUANHIUSIAE Azdaslin1siiatsandsseauaL sl uazvunMaves
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AUNAT9TENINT Output SEUUTIAUANNUSAUSIA
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5.1.9 nswweulesdednsidrfey (Vital communication link)
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5.1.10 gunsaiddnnsadinduunissalu
sruvteAuduiusasfossasiumsfioudszaugunsaididnnseiinduunig

solnARne Il g5 NN TEAUAINUTBIUYBITEUY
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5.1.11 Audingdonis
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5.1.12

5.1.13

URBIIEWAIIUY
sruutiduduiuszfossesdusrauussiuliihvesssuuTlnddundeu
230 1ad +20% Wag 50 18509 +5%
svuutaduduiuardeaissuulnihdrseafianansasnelmassszuuladu
fuiusuargunsnionaifdaya o weisdl

va o

1) 3esdrseinil (UPS) sessunisinussuvenafdyain 4 4alus, seuu
Tnsanuay 6 2l
2) widsshillaliihdseddiniudemanidurnnasestunsiaulddesndi a8
Al
3) szuuduefianunsadisedliinlg
lassuardussegunsalfeduduiusaziesiinsdeansfiunuansgiunisde
A4AU MIUNNTFIU UVT.-E-001-2564 1IMTFIUNTADAIAULALNSABENN
sruudeAudunusazaesligunsaldrseandanuliaiunsasnwaniugns
auldegraeos
Tunsdifiszuutsduduiusuganshauluidesnldssssvuramely
sruutsduduiusasfosaunsaiuiundunyhauldiifuunilaesnlutaldnely

szazinaliiiu 3 w9 ndsannNaelwiassszuu

nsWeusisruduitAsulugudatuaunisasiasmesalu
Msidenuszanufuszuudanisasasmasalal (TMS) dulunuderimun

YDININITFIUAUIAIUANNITITIAIN NI LN VDINTUNITVUAINETN
srvudaduduiudazdeanunsadenyszarunisinnuiuguialuny

va o

N395195Mesali (CTO) Tomuiladdunisauaussuueaifidayaamnusenis

5.2 msideuuszarudulnii (Electrical interface)

wsesulnin Input waz Output azdeudrfulanuaLsssulni1vesszuvo1ald

o Aa 1 a = av v o v v o
e niliegan vsenuiilaseyliluiideussdudygyias Input wag Output Tunnsgu

IEC 61131:2020 SER Series Programmable controllers - ALL PARTS

Auduauiuves Input waz Output JUsuuAInealiluluniuuinsgiu IEC

62497-1:2010 Railway applications - Insulation coordination - Part 1: Basic



requirements - Clearances and creepage distances for all electrical and electronic
equipment

YJodinvesninduda a1el wazn1aiAuatsd1uiuieas Input tay Output WUy
A3neavzdeaduluniuninsgiu EN 50126:2001 Railway Applications—Specification

and demonstration of reliability, availability, maintainability and safety (RAMS)

5.2.1 Input A3naa
Input Admeaiilduiainnisasafuainmsinuremihduiasiad fead
grunisvirauiiduluaudefimuavesunnsgiu IEC 61131-2:2017 Industrial-
process measurement and control - Programmable controllers - Part 2:
Equipment requirements and tests
Tfinsinunssduusaiulniivestianisiddsuaniuy “ON” uay “OFF”

294 Input AINaLArNITINNISLIVWENETS RAMS

5.2.2 Output AINDa

Forvundmsu Output Admeafidesiuifinnsan Uszneudie

1) sefunsssuliihmngaufunsmuaulvansiaauuumanlii

2) Amueiauazauautivedransindmiuldlunsimvuadimdany

3) MvusanatAfue iU Merwiniazaamnuiuusgguedivan

4) fmusdinszuadilvagegnuesaaius ‘OFF e Output usiazaiin

5) ﬁmumﬂ"}mzLLaﬂizsmﬂﬁwmm‘lﬁqﬂﬂiaimmmﬁwmléf

6) AussdululihmnesouguanivosliAntuldfugunsaldefuduiusadunaan

nmsthuanelinsusnszuuTIRUdNRLS

sedasfiszuuilostuanuunnsedlunisdeuselwandfu Output A3nea

Lilvianuguussufeiuiivedesdmunsainduluhmsdenus
arfpadinisinunsiens Output fianunsalanisidnudednmuunnses

Tnsiiszuudefuduiuslnosiuimundsanunsaiauld deldlunisesnwuy

Output AImeadmsuAIuANE I lNE

5.2.3 msvaulesnisiedansdaya
n1siexlesnisieansveyauar Protocol MldlusyuudeAuduiusazaas

WWulusmuteriuuasnssoluil



1) fwslifesiduneunseuauanulasndelunisdomsdoyanuuasgiu EN
50126 (RAMS) EN 50128 Wwag EN 50129 %3eannsgiudus iieuih

2) syuuanuvaeadeluszuudinnsednddmiveaiidyyiafiieadesdtu
syuvdeansliduluniuuinsgu IEC 62280:2014 Railway applications -
Communication, signalling and processing systems - Safety related
communication in transmission systems

3) nsdeans syuudanuarsruuUssanana Misadestuanudasndelunis
domsuazuaznsnszedyyradedlifunsmsaussiiuanussiumeusn
(Independent Certification Engineer: ICE)

4) fiYsanisdeansdrses (redundant) Wieanamdeslunisldnuvesssuy

Smuelvidosfinisdeslossruunisdeasseninassuuieduduiusiussuy

$I9 9 i
(1) szwinssuudsfuduiusudazyaviensieasnelussuudsfuduiudios
2) iz‘m’stwﬁ’qﬁ’uﬁuﬁuéﬁ’mzwawﬂaﬁmmﬁmﬁiﬁﬂﬁummﬁ‘iwq

(3) FEniesEUUTRUALTUSAUANEAIUANNITITIVINITA b

6. VOLULUIATUUSLANSAIN

YOMNUANIUUSLENTAINAIULIATUNTABUAUBIINIUYBITEUUUIAUFUNUS WAy

syuugoy Jeasaludl

1)

2)

3)

4)

5)

S28217a199UANURITEUUTIAUALTUS Iz d aaUAsuan Uzt Ty "ON" ndsannaniuy
903 Input 1Waswlu ON meluszeziamuiioonwuurieduaniinug

LYY [ ] I U Q{' =3 " " [
SLYLLIAPDUAUDIVBITTUUTIAUANN UGS Uasuan uztdu "OFF" #a991nan1uy

Y a o

Y99 Input Waswdu OFF meluszozinmmuiiesnuuunsefuanimun

szeznageaalunInTIaduaianaInvesanuy Output Mdu ON Thdulumud

BONUUUNIBENAAMVIUA

speznatgeanlunisiuAsuaniuryes Output Milunaunanmsiuasuulasaniuy

Input ImmﬂﬁﬂulﬂmmﬁaaﬂLLUW‘%@;}'mamﬁmum

LamLLN@Iu%umauﬂWiﬁqﬁwﬁqmuqmmmmﬁuﬂ’m@mmiam%wwialw ulanani
"y . v

sruuidvduiusdslumvauaunsalonalfdygradrmisiesald Tiduluaug

BONUUUNIBENAAMVIUA



va o v

6) v ueslutunaun1siu Input anuzaunsaleaiidyyintnamesalnvesgudnluay

A

£

msasvsmesabflidulunuieenwuursedndnimue
7) seezatiszuudeRudniusaiunsonsdusassienuauiaung idulumun
PONLUUNIBLHARMUA

8) lunsdinfinsnszarenisinasgunsalluszvudesvessruulafuduiug vailunis

deiudeyasenitsudazsruudegazdaaiindulidiiuiiainiunesniuunsegunin

ANAUR

7. N1NAEBUTEUY (Testing)

mMsvageusTUUaaiRdy ez szuuTRuduiusazdoululumuninsgiueneds

A

nlasyylilude 1.3 veuwnsgiuatul

7.1 318n1130115%1197% (Programme of Works)

asdesdimeanBenvesmemanisvhanuiiusuuslidutiagtunudedsdelui

1) ANENNaUDNAITNITNIUADUIZUU (Delivery of Validation Documents)

2) fumeunisiauILazanszULTIRUSuRUSwAE ASuRuTe s muaTi st o
(Production of CBI Procedures and Practices for operator requirement)

3) NTNUMUNITBNLUY (Design reviews)

4) mandngunsalssuuTaAuduiiug (Manufacture of CBI equipment)

5) msnaaeunisidaussdoiilesnaznsnaaeugUnsnisruulsfuduiusilssny
(Soak test and testing of CBI equipment at factory)

‘

6) NITNTIVADU/NUNIUTEUUAUAIN VBTN UENEATEUUTIAUFUWUS (Quality

Review/Audits of CBI equipment at factory)

[
Y

7) nsudaszuutifuduiusilédeyataniziuniufiinds (Production of CBI Site-
specific Data)

8) nmmeaeudusussuutiduduiusilidoyaensuniuiifafianiussiduniguen
(Independent Verification of CBI Site-specific Data)

9) ANTIANITNTAMUAAIIZUUTIAUSURUS (CBI Configuration Management activities)

10) mimaamaz%’maaqﬂﬂiﬂiﬁ’aﬁuﬁuﬁuéﬁiiamu (Factory Acceptance Testing of CBI
equipment)

11) mwmaammz%’maﬂqﬁﬂﬁaﬁm VAURUSNEnUNRARS (Sites Acceptance Testing of

CBI equipment)



12) N1THANLENAITNITRNBUTHLAEN15IANITHABUTH (Production of training course
notes and conduct training courses)

13) n15MAEDUNISHIIuBE19RDLdesfidn ufiings (On Site soak period for CBI
equipment)

14) MsvedeunIReNUTEaUusr UUTIRUAURUSAUTT LU alRdy QY8

7.2 M1INUNIUNITRNLLUY (Design Review)

MsMUMIUNSERNLUUMSTIIsaNEstaswelud

1) mnulasany (Safety)

2) ﬂ’]’i‘l.li%llﬂil&iz(;fuﬂ’J’]ﬂJL%E]ﬁULLﬁ%ﬂ’]iﬂﬁﬂ%'ﬂH”l (Reliability and maintainability
estimates)

3) Uszdiumlomadiasialemainnisesnuiuy nshnde wazn1sldau (Identification
of potential design, installation or operational problems)

4) Uszwitomdruiiavdmalissiuanuidetiuanadld (dentification of items which
reduce reliability and maintainability.)

5) UszdlumauunnenesEninessuufisenuuufussuufinmuiuan (Evaluation of
significant differences between the proposed design and proven designs)

6) N5UTELUAITIN (Life cycle considerations)

7.3 N19ATIVEULASNAGBUILUU (Inspection and Testing)
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7.3.1 NISNATBUTTUUUIAUFUNUS (CBI System Tests)
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fuiumvadeusenssaesdmsiehderelud
1) nsnedeunsiouuszaiunisinauiussuudiades (Cross boundary tests
to adjacent interlockings)
2) mmauamﬁ%wmmiuLﬁumﬁuﬁMU@m (AWl controls in the computer based

interlocking area)



3) Wan1391a0In15Usu Input wag Output Hmumluszuy (Simulation of all vital
and non-vital inputs and outputs)

4) msm’;ﬁ]aauamuzﬁ”’wmmaqmiéﬂﬁwﬁaLLazmamamuqu’lmmzwﬁaﬁué’uﬁuﬁ‘
(Total system monitoring of commands and controls implemented by the
system)
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7.3.2 mMsnagauaunsal (Testing of Equipment)
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1) mimaaummgﬂéfaq YaINsAuaNdy 1 (Wire count analysis and null

counts)

2) mimmaaummgﬂﬁawmmmmqm (Bell test to circuit diagrams)

3) nsvadeuseuuaelwin (Power supply checks and tests)

4) mvegeumluawiuvesgunsal (Insulation tests)

5) mimaaumié’?qmLﬁamﬂﬁé’fﬂmmmqﬂﬂiaﬁ (Coding/configuration checks)

6) NISVAABUNITVINUVDISEUU (Function Tests)

7.3.3 msnageuluiiufinans (Site Testing)
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7.3.4 nsnagaudialu (General Tests)
nsnaaeuhluysznause

1) szuulnsuiashaziusszuuuszulana (Telemetry and panel processing
systems)

2) uHIAmIUAN #92935 1A wazaoulya (Control panels, diagrams, desks,
consoles)
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7.3.5 n1nadaaun1sneUgsaalias (Soak Testing)
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7.3.6 nsnAdaUAaUNsUAlYIIUYaIsEUY (Commissioning)
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8. NNEUNIUATUANNUADANBLAZNISNAFDUSUIBILANZIUY (Safety

validation and type approval)
8.1 anuuasnsuiiossuudadas (Fail Safe Operation)
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8.2 n1snIudauunazaauniu (Verification and Validation)
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8.2.1 n1saauNnIuYaNAL3 (Software Validation)
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LE'Jﬂ?ﬁﬁLLE\I‘uﬂ’ﬁ%@ﬂ?ﬁi%UUﬂﬂJﬂ’]W@’mN"lmig"lu ISO 9001 (Documented
Quality Management Plan for the development meeting the intent of
1ISO9001)

LONATSTUNBUITANTHAUITLUY (Documented System Development
Methodology)

LBNANTNITINNITIZUUAINUABAN Y (Documentation of Safety Goals and
how these Safety Goals have been achieved)
LeNa1INTANAAMANTRYB35¥UY (Formal specification with mathematical
proof)

A5 UAaNEASUNITEBUNIULAILALANT LTINS

ee

Auga (Use of a Validated
Compiler and high level language)
na1sUsznaun1snsIalseliulunslusunsunieainnisniuasy (Audits of
use of structured programming rules and prescribed rules for
documentation and independent verification teams)
AINUMULAENIIATIUTTIUAUAINUADANY (Safety reviews and safety
audits)

nsnadeullsunsuianfugunsaifiazdosldausulusunsaiu q (Testing of
machine code on target hardware)

nstalusinsuesiu (Use of Defensive Programming)



10) miﬂgjﬁ}amwﬁaﬁmumwumﬁ (Static compliance with specification)

11) Mlessvgendursuuunsi (Static software analysis)

12) msiasiggensuisiuulauniin (Dynamic software analysis)

13) N1INAFBUNITYI91U (Functional testing)

14) nMsvadoufNFURUUNIUYNAIugaavadlUswnsu (Full testing through every
branch of program)

15) n1sufuimutenmuaiuulauiin (Dynamic compliance with specification)

16) NMFAATILANANTENUTDRANAINVBIWONAWIS (Software error effects analysis)

17) NMINAABUIZUUAILTONTT white box (White-box testing of system)

18) ﬂﬁi@]i’l%ﬁ@UiﬁﬁIﬂﬁJuﬂﬂaﬁﬁﬁJ (Code inspection by a third party)

19) MsI91Ua3 V5LV (In Service usage of the System)

20) MsAINALadsAudumaInslidyyIuAa (Calculation of Mean Time

between Wrong Side Failures)

8.2.2 NN3ABUNIUTISALIT (Hardware Validation)
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1) 1NAITUHUNITIANITITUUAMNAINAIUNIATEIY 1SO 9001 (Documented
Quality Management Plan for the development meeting the intent of
1ISO9001)

2) Laﬂmi%’juﬁlau‘i%‘miﬁwuﬁzuu (Documented System Development
Methodology)

3) enarsilinunesiuauvasndenasisussgilinuneuiiniuUaende
(Documentation of Safety Goals and how these Safety Goals have been
achieved)

4) msﬂﬁﬁamwﬁaﬁmumwumﬁ (Static compliance with specification)

5 mMsujuRaudeiinuawuulauidin (Dynamic compliance with specification)

6) N1INTIABULNAITUTTNOUNITADUNIULABTILNTIRERUBAT (Audits of use of

prescribed rules for documentation and independent verification teams)



7) AsnumuANYasafularn1InIIdeuAINNUaenie (Safety reviews and
safety audits)

8) mimaaumsﬁﬁmmaﬂqﬂﬂsaﬂﬁgwm (Functional testing of all equipment)

9) NMSNAFBUAAAUIMLUURNSEUU (Full field testing of the system)

10) wan1shasiziluunnudadesuaznansenuiitinainaudades (Failure
mode, effect and criticality analysis)

11) Mnzdaudadosiily (Common mode failure analysis)

12) MIAATIERANUTATRIRIID  Fault Tree analysis (Fault Tree Analysis)

13) NMSNAABUILUUAILIONTT white box (White-Box Testing of system)

14) MSNAFBULUY free test Way what if (Free testing - what if? method)

15) NIVAFRUMENI591884 (Simulation Testing)

16) MIfInnawasvesrLdatesannslidyaain (Calculation of Mean
Time between Wrong Side Failures)

17) fmuansdmsun1siunauidesdy 9 (Determine tables for calculating
residual risks)

18) ns191UA31V9TEUU (In Service usage of the system)
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