m

97 EASELEY =7
35912} 2 83

Safety—critical 2ZE o] V&V AFAA /1% W HE

2 %

=R M E Safety-critical AZE OIS 93 V&V A A A (guideline) 7R WHE
Z 7129 A4gA ZF<! IEEE Std-1012, IEEE Std-1059¢1A4 ==z Jd& id
2 “=E¥A(independence)”, "AZE o] AA B (software safety analysis)”, "COTS 37}
(evaluation) 712", "O+& B Z(assurance) ZAE7+2 ## A(relationship)” 59 "4 ¢4A &
ES 2713l gA bHA A]2EN(NPP safety system)S $13F V&V XEHAM A HHES A
Al AAlE HHECNE V&V A3 A H ¥ (scope), % <17]1F (acceptance criteria) &<
A A Z# Y (guideline framework), V&V activities ¥ methods F#9¢! BA=(task) entrance
2 exit 71F(criteria), 81 % 2 ZAHreview and audit), H2® 8|2 V&V material®] QA #=&
E(records) ¥ #AATY, 2ZE AF 9 #HA AYAM(Software Verification and Validation
Plan : SVVP) A4 59 W88 71&stx, Safety-critical 2ZEglo] V&V WHERT g7 A A
3t ch.

I. A1 &

Safety-critical 2ZE ol FE Y AZTEo]9 AR o2 3l I A:rt A =& Al
(equipment)8] A ZA FF-E A FAZHR, AFHoE & £HS 2PY £ Ue IF
A AZEOE uiFt) olgjFt D hH AZE o7 Al EE xS oF EW 4F

HLHdA: BIAIEY FAHE RAZEYE vIR3te FF7] Ao A", Egge] TEA X
Aoy Al2", WAL ZALE o] &3 45 717] Alad, dEdolE A2" F& § F AT

AA AdA EFo=2 Y9 e IEEE Std-1012, “Software Verification and Validation
Plans”, 1986 % IEEE Std-1059, "IEEE Guide for Software Verification and Validation”, 1993
S YAELAL RIAF 2 AZAAAF ALEE= Safety-critical 2ZE ool 2831719
£ USNRCOIA #AAlSle HAISHE $FHA71A] £t

AdAle] EF< IEEE Std-1012 ¥ IEEE Std-1059« A 7143 uie} o] ogfep 2 o
gulole] A2 T F=2 AAANNAM ALEHE Safety-critical 2T E o] 59 AFHA
(typical) Al&=¥ol) A& F Ae FELEHN dNe] Boh A3 a7de= 943 &3y A&
H(NPP safety system)ol| 2-§3}7] $jsl+= A, IEEE Std 7-43.2, BTP-14, IEEE Std-1228
dr AAET Qv AZEGo] A (software safety) 878 wHEA Ak gth EH, ol8g
V&V activitiesE2 o8 BZFZZ(Software Verification and Validation : SVV, Software
Quality Assurance @ SQA, Software Configuration Management @ SCM, Software Safety
Analysis : SSA) & EEr3 T SQA AL F4H0 72 Fydloor = vl o]lF BRFZAE
Ztel ™A (relationship)S 7)&3todop 3}, A, NUREG/CR-64219] Commercial Off the
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Shelf (COTS) £2ZEdoje] BrprlE &3¢ FFAH 4 flojof gt WA, 7]% H(technical),
#3) 3 (management), A4 3 (financia) FNE 383 = YA (independence) 8.Q0] F7}50o] 3
o [® 1]

£ =FdMe 943 ¢34 A2 FAe3E FF3AE 4+ de AN ZH Y(guideline
framework)-& AA3aL olelg ANPA ZH YL E)E Safety-critical 2ZEH o} 3 V&V
284 ML 2 V&V HHES AN dH

£ 1 94 AP N&EE A% 898 EE8Y

o

T A= #dRE 4 & & oF H]

ANAEE IEEE Std-1012 A3 A2 (typical) V&V

IEEE Std-1059 ¥ 3 A(typical) V&V

94 +AA 2" [[EEE Std 7-4.32 | €93 AN 2 S 9§ n3AdE
BTP-14 SVV,SQA.SCM 2 SSA ZA7He) B34
IEEE Std-1228 AT eSO ¢HAA B
NUREG/CR-6421 | COTS A2ZE9g)o] %7}
NUREG/DG-1054 | 584, &L 84%e

II. Safety—critical 2XE ¢ o] V&V AJA A ¥y
21 AFJA Heg AA

YA Safety-critical 2ZE ] V&V AFANE AME37] A3A 713 AA nsloof & A}
e AWM W(scope)E A Holth AZEold 1 AANLEE TH V5L T
Y & e AANEN FF LZEJOE =0l F 3 (embeded)H I ©]E FE=doje A
dAc)gte Aagoz FiH7 Pid LZEHo V&V AFAY HAE 7led 9 o0& ¢
A AFA 2oz Yy Huhe dAe X#3QA #FH(fom the global point of view)
A 7lgstaof gk &, A AFA o] A2 Al2g AAYY BAH AT E o] AAY
ojg el Jigel 4E AAEHTE AAX7} NdE oo 3ot

22 ¢ =44 &

MEstuz she 2ZEHO] V&V AP A 7483 XL A=Z37] 943 “Acceptance
criteria with Framework”& F&3laot §it}h o] BBM= 42 EAS 23T FANFS
Nlgdn AZEH Aoy MEdE Frigd old V&9 IYA BFEQ IEEE Std-
1012 ® IEEE Std-10598 To.2 3l 7)o dA MFA =893 AEe ALE F, b5 4}
=8 45< 23 ¢ (acceptance famework)oll F7}dtodor #o},

0 10 CFR 509) 1% 2 Zt=¢] Al 928 ¥ & (nuclear code) £¢

© NUREG/DG-10549] =94, AL ¥4#2]l A9, IEEE Std-1074914 AAlg Q)
£ A2ZEYY MHF7] 2d B activity 9 AH$H(mapping)

o gA MM A2¥E uF AYEY F7)

- IEEE Std 7-4.3.2 D EE AdFY N2=" nEAYE

- BTP-14 : SVV,SQA,SCM ¥ SSA Z3ZF7te] #dA(relationship)
- IEEE Std-1228 P AZEdY HA B (software safety analysis)

- NUREG/CR-6421 : COTS £2ZEgo] Hrl 71&
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23 V&V 2 & B3 2529 AAA

V&V & BFzA £ #AAE Ao olF Y3ld ASME/NQA-14A 71&3
A A} E(design output)el] thE FolE AT AZEHo APF7] 2dd wa dAZAIAE
(design output)e] 47 Fold F Aoy sl=do] B AT E o hg HAZEE (design
output)}E ASME/NQA-1S& 71502 dEE5o] AAs] Ba #29 o] Bos 4 glrh

B 2 3= 2 AZEHold 3 HA AT}E(design output)2} A 2

3 = 4 9 A T E 9 9
Hardware Requirement Software Requirement Specification
Functional Block Diagram Architecture Design
Schematic Diagram Detailed Design
Assembly Drawing Code, Build description
Operations & Maintenance Manual Manuals j

T2 Aoy ATEHo] HAANE(design output)dl] et Z BE 2AE71e V&V I
E T3 AHolstaor shed to 2ol BZEY H YA} (Define of Responsibility)S &%
g Qlojo} Fr}.
©SQA ¥
- ATEY FARZE AYM(Software Quality Assurance Plan : SQAP) &4
- Review 43
- A-Z 2 A2 ZHA}in-process audit) 5~3)
°©SCM ¥
- X Ed] Fye] A Y M(Software Configuration Management Plan : SCMP) #A]
- 71%3 zZHAHfunctional audit) ¥ 283 #AMphysical audit) 38
°oSVV ¥
- AZEdo] AF L 9l A AN (Software Verification and Validation Plan : SVVP)
24
- F& A(traceability) 2]
- H2¥
- SQA® 2] Review 8 A
- SSA® Sl COTS &ZEo] =F(tools) Bt A
©SSA ®
- Svva RE 22 FH(tracing) HEE EUE 2TEJY A B4 (Software
Safety Analysis) =8
- COTS &ZEdo] =7 7}

Z2HEE BYste FH YA A A (policy)ol wa}

ol2}§ HF(assurance) ©H HYAIE
= =R AAsE 27

SQAE S FHo2 do ozt WH
TE 2H ARL st FAS Bt

A7) BF ZAEVY AT ¥ D BAY 197 ATEd o} A =70 BF SARFY B
44 & =438 3d a9 19 2o

ot (o
=
it
-
oX,
ek
4
Hl
%2,
lo
£
e

24 E34H 83

5 YA (independence) &AL V&V £A4 wiz=A] #Hlojol 3= #Ho =z [EEE Std



7-4.3.2, ASME/NQA 2a part 2.7, IEC 987 part 6.2, IEC pub. 880, RTCA DO-178B, UK MOD
00-55 Clause 15, IEC 65A(sec) 123, IEEE Std 1012 $lM L7AIYE 7isstn o olgf 4
¥ Y (Independence Parameter @ Technical, Management, Financial, Independence form :
Classical IV&V, Modified IV&YV, Internal iV&V, Embeded V&V)el ol EHAIY AEE
A, 23, 43 agn B FAE 1 F ol oA WY Fxo gt FRY F
U=E 3t At Classical IV&VE 7143, BA A, B3, AdHoz gxzdos 2y ¢
& g2 FHol 3Pate A3z 3 [V&VE Yuistct Modified V&V Internal V&V S
A EE0] 3o} AAIZEAE(design output)oll Wt Mol V&V o} ey A& AA S}
o /Meggel FUANRE distd V&VE F3FTn 71 ol Internal iV&VA] FHT
NP V&VE ol 2Z A7) interaction) S A) 92 A /W) 2AEd ddlyg SPHoz ¥
o V&VE 3 & 73 $olE Modified V&Vl 13 €Eth Embeded V&VE V&V 2¢0] 7
w22 n 34 HAKinspection). YA A ZE(walkthrough), ReviewE $8lsts RozAy EYA9
parameter’t §1E ZA$olth. A wl=e] USNRC #ALBE& BA Safety-critical & ZE ¢joj2]
3% Modified IV&VY} Internal iV&VE £35S FA4stn ot 2t 2rte] 94 Foide
(87 A<k, 584, S24)9 FA7E, AL, AL § ZE 0IYZAAEY YFo] &
d¥eoz Wy (I SYA wil¥S7) w9 independence forme ¥zt =4
HEE sfo} et

correctly applied

AZEHH HLE
design SWoHY
output | B At A TOOLS

adequate
correctly

correctly applied

A
I

SQAP SVVP SCMP SPMP
P FA
Audit PA

Z) design output : SRS, SDD. Code, User Doc., Test Plan, Test Result Plan

23 1. SQA, SCM, SVV 2 SSAY Y V&V EF+38 338 FAE

25 Y F713AM9 V&V E}~F(task) entrance 2 exit 7)1 F

V&V activities €& £ZEM APEF7] dAEZ viegdd ow MPFy 2d
(waterfall model, sprial model. increment model) 8 AASta WuiF7) gdo ma 73 dH S
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9% thg IEEE Std-1074% FxR3td AP T2 2 @49 activity &E(item) & ABFF7]
mde)] FH3sA At (mapping) Atk 2 9L 4 AEFr] GAEE V&V B2 entrance
2 exit 71EE AAIY. o]HF entrance/exit 71EL AEFI| F GAQY @Y € AE (unit
test) GAIE Bl =M AR B ® 33 @
AT B BR(HRAES A o8 BE)ole A4 ongoing V&V activities 82 3t
& activities & HE 2 Frleio)
© Ongoing V&V activities
- SVVP Al (maintain SVVP)
- V&V #7} 71&4 A (baseline change V&V assessments)
- V&V 859 H7Hreviews of V&V activities)
- V&V 8%5F SQAY 9 review A Y(support related activities)

£ 3 G 2E(unit test) GAINA Y V&V B} A3 entrance ¥ exit criteria

A7) A entrance 7] & exit 71 &
G H2E o3y ¢35 © B E test coverage’} AFHY
(unit test) © Unit Test Plan(UTP) &5 © PATH coverage® &3S o

- Unit Test Coverage(UTC) 8] - branch coverageE &4

- HAE dloJE F¥]
- HAE AT E ]
. Drivers
. Stubs
© Test Platform/Tools

2.6 V&V material 2@ 8322, 4714 A A (packaging policy)

V&V material #2] &£ 4@ e g4 7jed. o3 RE AFELS U4 7
g A AAM = U(guideline framework)ell  AFd(mapping)dted LA HHA A|2" FA Q7
REE dFYE HE=EA /FAREE @ adgg, AgdAdg 4 EAHE(SQAP, SVVP,
SCMP, SO&MP 5)& £%38te QA 4-EA Design Certification (DC) £7AF 9 31} SVVPE
A g,
o4& EF3Y B =8oA AANYUYE V&V AN A HES Egz 9H A A&
& 9% Safety-critical 2ZEgo]e] V&V WHEL AASE B 49 gt

m.a &

£ =82 84 494 8Fo 2 AM&sln e IEEE Std-1012¢} IEEE Std-10598 27to2
3t 9d GAAY A2He] AHEE £ UEE “S YA (independence)”, "ATE o] A BA
(software safety analysis)”, “COTS %7} evaluation)’, "tt& HZ XISy THA
(relationship)” $¢ 44 A FBEE F7181 Safety-critical 2AZE o] V&VE 3 Q=2
< AR AL L V&V HHEL AAEATE B =AM AAS Safety-critical AZE$)o]
€ A% AAA AL R V&Y BHES EUE T Ao 9%E V&V YA L BHES
AL 5 Ag Boollel 4AMA DCE 9% SVVP 449 Mo 8 4 Ut}
Safety-critical &2ZEfo] V&V ok NPP I&C ¥°F9 dxdste] we} AAMAHLZ hot
issueZt B wHg @¢¢ A7 JYHD Yuuk Fo g olHE Afe] i AHHQA BN B
o g2 A77 gasith
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® 4. Safety-critical 2AZE Qo] & $J8 V&V WUHE

Az A A4 A T 3 H28  |§A/Ee (G

V&V Elx3 (SRS) (SDD) [(AXFRE) |t vhnestde®| (g 5 )
o ¥ (review) R R R SQA
o Zw A¥ r r r SVVv
o ZAHaudit)

- 7153 3A FA FA FA SCM

- B33 A PA PA SCM

- Q-ZZ M2 A} 1A TIA IA 1A 1A SQA
o ZAHEE A4 a a a SVV
o Bl =HE \ \ \ \' \'2 SVV
o % 7Hevaluation) \% \% \% \% )\ SVV
o %3 (tracing) \% \' \% \% \4 SVV
o SW HEA B4

- FHAR o] S S S S S SSA
o COTS #H7} C C C C C SSA
o COTS #7l X4 c c c c c SVV

Z) R : Major review,

r . Minior review(support review), a : Minior audit(support audit),

V : Verification and Validation, C : Major COTS evaluation,
¢ : Minior COTS evaluation(support evaluation), S : Software Safety Analysis

FA : Functional Audit
PA : Physical Audit
IA : In-process Audit

IvV. 3283
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