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1.0 Commercial-Grade Item Dedication

1.1 274

CGl (Commercial-Grade Item) dedication 2 ®XA LA A 7|4 X
Z=2 ME8H7| %t applicable acceptance process O|CHCGI dedication 2
1970 ELCf O|= Af |™ AH BT US)CE 2 £F M3 YHEZ2 NQA
(Nuclear Quality Assurance) 215 2 Q s& M& X Z7|, 22|11 10CFR
Part 50 Appendix B [2]0 27§l Quality assurance requirements StOf| {2
2 MEZS2 daz Qs o do| HEE HE =20 o2{f 22 ol

CH &= | Qict
NRC GL 1996
gl-05  poreoecton » R-106439 IDigital Equipment
1988 l 2014
NP-5652 Revision 1.
NP-6406 NP-5652
NRC GL (Technical 1994 1999 TR-102260
80-02  Fvaluation  TR-102960 TR-017218

[Sampling]

Figure 1 CGIl dedication E& U3 A [1]

<Figure 1>2 CGl dedication & @[ LHE technical report X HF,

=13

regulatory s2| HHd =ME ZESHA ®EAlet Z120[CH1988 H EPRINP-
5652 [3]2 AlR2Z 10| 0i technicalreport % HZESO0| =l QU
CENP-5652 &= “Plant Engineering: Guideline for the Acceptance of
Commercial-Grade Items in Nuclear Safety-Related Applications” 22, &l Xt
= ™A Y MEEE =0 VA YH ZHS0 et #EL

2 2014 4 74 E[RACETR-102260 [4] 2 NP-5652 & 23 HYst= 710
Egtlez 2014 E JHEHO| Al E0 NP-5652 Of =g E|RACED 20f
1996 4 CIX|E THS0| X YEA0| EO| AFZEH CX[E FH[S
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CHoll dedication & {I8F TR-106439(5] 7t ME =X 1,Sampling guideline
(TR-017218) [6] S0| RACE.

0| 2|0l = NP-6406 [7], TR-1008256[8]2 NP-5652 2| process & A F &0l
technical evaluation & d35l7| flot &= O|CLEEDH JAXE A0
2 IO AZEQO{S0| AFEE|D Lt NUREG/CR-6421 911t €2 710

E2telat TR-1025243[10]2t &2 Z|ZES0| UCLES| ZZof AR LH
20| FPGA £ O|&8dt= AT7t 2ed| T ZlH FPGA 7HEO| A8 &=
AZEQIOE2| dedication Of CH®H O|f7t g E[QUCEILHOIME= CGl
dedication O CHSH "KINS/RG-N17.12: A BHAEE LfHAES £/t &
HpZZol ZXHZZS E8 NP-5652 2 TR-106439 £ XHEHSIO] A2l
UL,

ot

20 80 g % 4o

2.1 20 ™2

SO dH| E-EHE (ESFAS : Engineered Safety Features Actuation
System)
ARHLU™ AT HANOl 2™ MEJOA HOE [[H HMAS OLXTE AMER

= [LS o

2 FAAZIL BEY d&s g2 SZATI7| ?lof 2X&l= 2H|

2t - (Safety)

ALY, o, 29, A2 Ee Aol &ofL; mpE

—

n

fL BETNE Yo

-t

ol
YN

rir

&0l ZYSHR| &

rir

qe

+

ro

FH-d (Completeness)
ELIoi7t @7t 2Z& 7[sE MSot=7t0 Cieh AZEQof AA

2i=9| §4. a7dte 2ZEH 09 7[s2 EEV|s2dn TMAS

L=
b

.I.L

Dependable Software Laboratory Rev. 0 Page 3of 22



EASHM 2ZELO0 2EE = 7Is 240 23 ==

A (Consistency)
ATEQO A|AHIO EALF LAMRA ALO|O| Z&0| Q=710 i3 e
L2 Lad2 StLtel +He Ao ME CHE &2 Ao|o] 2&=0| =

oz
n
o
ol
o
H
x

ARH2 7 240 74 84 AH0[o] 2+0| gi= Bk

2+ E4 (Critical Characteristics)
ULIFHERO| QHHI|5S 87| Qe LHHoR HQH|0F st &
g

At FZHE (Commercial Grade Item)
71271712 dA R NEEX AUAX|T AWI|SO| S VK= +X2

= As 717l E= 1 BF

H=Hd(Correctness)

AIZOILE 777h O BAIM, A7 % R0l YoiM Zo| g HE
o AmEQO|, M7 2A T 2 $2S0| FNE 2TAEE OF
8= = olct

712 7|7| (Basic Component)
10CFR50 Appendix BE Pt&St= EREES =
Al E5 L= dedication IHES

(T0CFR21)
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Ot™ "= M (Safety-Critical Design)
DO-254, ISO 26262, IEC 61508 & 7|2 aH HEZS THFSID
performance, safety, security F20A &4 =X /s EF 0] HZ

= 24

RTL Design
Hardware register@t =2 A4t circuitZto] A3 SE8 9ZsI ZEZ

CIXtQISt digital circuit design

Gate-Level Design (Netlist)
RTL Design?| Synthesis Z1tE 2|0|5tH, SIEQO0| AFE E = UEE

AZ BAE EAHS LA+

EDIF (Electronic Design Interface Format)
EDIF= Electronic Design Interface Formatl| 2AZE Zf DAEHE ALEE|

£ Gate-Level Design(netlist)2| &4]0|LC}.

BLIF-MV
H| Z7A hierarchical sequential system2 C|XtQI5I7| 25t A2 VISO

A olggict

PLC (Programmable Logic Controller)
olgf 232l 7|s& DIO[AZZZMME 0|8

rot

Zz oz HojE %
UA SAIZI HX. 223 Jts3t HEZ2E AMEStD ZZMME K|

Ofst= CIXIE ™A+ X O[L}.
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FBD (Function Block Diagram)
FBD:= IEC 61131 EZ Part 30 FolEl QOZ g+ 5552 &8s &

sf m33H 12T elojolct

(COTS Software)

of
UL AZEE S0 2ZEQOE AHSICL
HAE®IX| (Test Bench)
CIXFQl EE= B EO| correctness, soundnessE S H3E}7| {8l AFRE|= 7}
ghd (Synthesis)

g%l =2 StEHO 7| Q0E ELh K2 +x2=2 Hedts 1y

2.2

12
2

CGl Commercial Grade Item

CQOTS Commercial-Off-the-Shelf

EDIF Electronic Design Interface Format
EPRI Electric Power Research Institute
FBD Function Block Diagram

FPGA Field Programmable Gate Array

HDL Hardware Description Language

IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronics Engineers
NRC Nuclear Regulatory Commission

PLC Programmable Logic Controller

RTL Register-Translator-Level

RT™M Requirement Traceability Matrix
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3.0

SRE Software Requirement Evaluation
SRS Software Requirements Specification
SQA Software Quality Assurance

TA Traceability Analysis

V&V Verification and Validation

NP-5652/TR-106439 72

NP-5622, EPRI TR-106439= EPRIOIA HQtot BEEL 20| AFEE|l= Yot
HAE (CGl : Commercial-Grade Item) 2|dedication Of CH%t LIRS =Zststa ULt
EPRI NP-5652= F2 7|AX/H7|H SIEQ0f0f 2tTE LHFAF
Sk, EPRI TR-106439= SHEQO{E D OfL[2t SIEQO0] AFH AH8E= 4AZ

FOI7tR| ez oot

Commercial-Grade
Computer Program

Technical Evaluation Acceptance Process

Section 6

Sections 4 and 5

< Computer Program
Co mt?\ee?::(i:glt-egr ade - Purchased as a Basic
Computer Program | IN quality Component to
10CFR50, App. B Requirements

Figure 2. Commercial-grade item(computer program) dedication 7 82[1]

<Figure 2>2 TR-1025243 % NP-5652 2| commercial-item dedication 0| CH3F 7H&
O|Ct. Commercialitem(SW)& Technical Evaluation It Acceptance Process 2 T E
= 7K 2HE HA dedication T %ZXOZ dedication B ZAntES X g

=
MA9| quality 27AFZQl 10CFR50 App. B requirements & PHESIZE K ZHE 7|

£7|7|(basic component)?t 553t XtZS JtEICEH
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3.1 NP-5652 2| QIZ HitH

NP-5652 2| dedication g2 LEFAFO| AH7|sS A7 ?loh 7t OF ot
= 25 54 MEn s E4o ME 25 ¢Y dY o Y ez £y &
? N

P-5652 2| dedication process Z, & IHEE A

Procure item non-
safety related

4.31
Procure item as a

Commercial grade item

Technical Evaluation

y
N

“Note restrictions on use of
Method 4 in GL 83-02 [10]

Figure 3 NP-5652 2| dedication process

Technical Evaluation 2 2RI AZES| 9 =20l 8 2T S HEst= HURE
T-d5tH Acceptance £ Q15 HES MESID QA5 S A FUHEE FH5HD

UL,

NP-5652 °| dedication I}t™2AIE23st2i= HE 29l

=

[=]
o
O J|5 4% ol gl o] ASE 7= 7|79 of

o L
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dedication & 9% 7|52 FHSHKIB AFEK| YL Ut FHBUS Cfyo2
CEAFSHRlS 2 FHBO| dedication ©f CHAO[2LY Ctg MHozE ES0| T
+ S42 o

4>
o
Ot
N
do
=t
rz
[n
>
H

O
ot
o
els

-
dm

2
Zoot ME2 EHOICLEs E80ls =28 &4 (Physical Characteristics),
= R-106439 Of| A H|Qtet Dependability

Characteristics 0| QUCL=22|d E42 NS =22|H, XA EFO| Cigt E40|1

‘s (Performance Characteristics)dt T

ds §4& MEQ 7IsXe 220 it £40|Ct
Dependability characteristic & &H| L{F2| AZEQIO7} 7HX|= S0 it LY
892 AIZEQ0Q built-in quality, configuration control & AZEQ|0{o| 7t

TN 8 BE EF MAIX &Qlsts W80 =eEn

NUREG/CR-6421 72

NUREG/CR-64212  NRC(Nuclear Regulatory ~Commission) O Al  X|Qtst
BEEORAM ME8AZEOCOTS Sw) 9F ™ol s AMEHsID
UACENUREG/CR-64212  AAEEFAO] AZEQY FE#HE BE A
Regulatory GuideE 7lHtez 24 E[QUCE  NUREG/CR-64212  COTS

AZEQIO7 2¥ets YHFIISS HEoE AZEYOY o FH 1S

=51, 2Fo JtHne| 22 MEL|0OF st= QF ubE B +=F0| CHdl
AYstn QUL oHMI|SES HESE o AZEQOQ o™ FHHIZ|= IEC
61226 BZO| 2} A, B, C, unclassified2 =S A ZHH 2|7} otF SZ0|

tE g%t 7tH 2| o|ct.
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Determine Safety Category of COTS

Software
Identify Safety
System Hazard Analysis and —» Category of
Identify Safety Function of system Target Systems .
Y Y y Idct:e;ttgéosr?fsfty Performing Acceptance Criteria
. : Identify Usage COTS SW by Safety Category
Identify Safety Function of Category of
COTS Software COTS SW Category : A, B,C, A .gsteps B:6Steps C:6 Steps

Unclassified
Category : Direct, Indirect,
Support, Unrelated

Figure 4 NUREG/CR-6421 Q15 ZEMA 742

<Figure 4>= NUREG/CR-642101A H2totn U= HB8AZEQY QASHIS
EOJEC} EPRI NP-56522F OFEIIX| 2 AZEQOf
stO, 7tz & o1F 12 A B, C2 ZHZh R0 ULt

o
[0 2t IEC 612262 O™  Fhe|1 2|7}

7
oK, SE&2ZEQoe A Ao M2t of o FHHIZ|7 A=z

i
=)
I
o
[l
N
n
o
o

oIEnEo M  FHH 2| A0 AMBEE HEAZEQOQ AL HA2
CH2O|<Table 1> ZICh COTS AZEQ|0] ALRHIAIS KIMALR, ZHHALE, X|¥
85, O 0| QACt COTS AZEQ0{o OtF FIHIE|&= AMR FHE| 2|0
mzk g 8o Fatrict  ZFHALE(Direct) AIZEQ0js QX7

AHXMozZ HESls AZEQOS0| s{iPE0 Y0 &= A2H, 2=
HH7lsel  IEC 61226 ZtH[A2|of ot QR FHH[AZ[7F FHI{ZRICH
(Indirect) 7HH|l 12| O A|2"”H, 2852 Hddsts AZEY0S0

o

2
o
s ZR0 ot 22 +x2 JHH1Z 52 o A {2 JtH1Zz
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5.0

Table TNUREG/CR-6421 COTS software A& ZHH| 12|

COTS AtE IEC 61226
oM 43
F1E| 2| ZHE| 22|
MY AS
A B C OtH FtHnZ|oletd 7|50 AFPHE =2 ALE A B C
(Direct)
2t AtE A B C
A B C 7tH1zZ|ol 2RE2 MM (0o, ZutYy, A 5)
(Indirect) unclassified
AN 8= K& A", ZHH ALEO| ot CHE WAleoz A B, C
unclassified
(Support) ZHH 2| AAE IS X
o] olg A, B, C ZHe| 1 2[0f
N unclassified
(Unrelated) a2 OX|X| %5

1

1z}
fo
el;
o
w
(@)
u
o
El
i)
Io
oY
40 m
N
N
>
N
firal
El
i)
T
il
A
rlo
4>

TR-1025243

<Figure 1> 2 TR-1025243 % NP-5652 2| commercial-item dedication Off i3t 74
2 O|C}. Commercial item(SW)£ Technical Evaluation I} Acceptance Process 2 T
HE F 7K IS HM dedication &0 ZEBXH2E dedication & ZAitE2 X}
3 UHMAO| quality 27AEQl 10CFR50 App. B requirements & THESIE= = HZ
Zl 7|27]7|(basic component)?t S5+ XtAS ZFEICE TR-1025243 2 0|2 2|3

NP-5652/TR-106439 2| dedication process & 0|23t RUCH
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5.1

Identify item program being procured ‘
QFommmsssmsssse- i ;'_'_':_'f::'_'_'::'"'""""""""" ;,"""z """"
| ————Does item perform a safety function? —————  N0" | FTOCUIE ltem nor-

: bbbl Ao safety related <

................... - ::;ﬁ'“;_"'"'"""""""Bz?s'u:'"' iielaleleleleluleieils 2

— e = - d I; ——______ Component, | Procure item as a =

i 0 Emgfia_c:'ie_ aia_f'ffumpmen - basic compoent E

Cummercia@rade item E

c

X Product/part identification, b

‘ Documented Safety Function(s)(by FMEA) ‘ Physical Hardware, £

i Device inferfaces
) . L Accuracy =
Identify and Document Critical Characteristics Performance  Functionality
¢ Environmental Conditions
Built-in Quality -_\/_-
Select Acceptance Method(s) Dependability Configuration Control "
Operating Histary 8
Combination of tw% or more metheds e
o
v ! v v g
E=
=2
Method 1. Method 2. Method 3. Method 4. e
Special Tests and Survey of Source Item/\Vendor &"J
Inspections Commercial Supplier Verification Performance

Conduct acceptance activities. -
Evaluate and document results ‘ ~

Figure 5 NP-5652/TR-106439 2| dedication process

<Figure 5> £ TR-1025243 O|A 7|22=2 3t U+ NP-5652/TR-106439 9
dedication process 2| & O|Ct Technical Evaluation 2 process 2| TEIEE,
Acceptance process &= process 2| HMRO| S FHSHH TR-1025243 2 commercial-
computer program 2| dedication € 2|3l Technical evaluation 2"3% <Figure 2>
Ol EAIE F20| computer program & &2 2 functional safety classification &
Mot UrCt BAIE F2E2 AMEStE= e commercial computer program O

safety function & FHst=X| 20t FE2E 7|EQ Z2MA oMe EFHAEL
[m]

2 safety function & +5t= item = 20| CHAO| &|RAX[ZF TR-1025243 2 O] £
ZHM functional safety classification =& &3 Z20 a2t LE5D UCE =
EIAMOUME functional safety classification Off CHol SEH o2 MY L}

Functional Safety Classification

Functional safety classification 2 TR-1025243 Oi|A] commercial computer program
9| dedication =& O{f % "HE ZYSH7| 28 +&S= WHE2Z computer
program 2| usage, impact, failure st 2FE St QUCL Functional safety

=
=
classification O|A Al8SI= E5 HHOZ L= o J1X| ©HRHE A7) st QC}

- Considering Failure Modes and Effects
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5.2

- Considering Impact Categorization

Functional safety classification 2 ®[2F Z2 2 7HX| #H@e=z 5td UAon,

0%
2
1c
|

classification = Z1tof 2t L4 computer program 2| dedication ==

Ay st

Considering Failure Modes and Effects
Failure modes and effects & 12{et 2H2 computer program 2| failure & A& 5}
1 failure 7t Ci4} safety-related SSC (System, Structure, Component)Ofl O/X|= &

2ol mel 2Foks EES 7222 HAET process 2 TEEO QUL

<Figure 6 Functional Safety Classification Process[10]Figure 6> = Failure Modes
and Effects & 112{32t functional safety classification 1HHO|Ct &&F+& computer
program 2| A2 =9} failure O] ¥, verification {5 S8 0|&3l0f 28 3iC}

22 NN KIMS| AHEH Crenp 2ot

M 4 computer program O| safety-related SSC O Z=XOQIX| =0l siC}

(54.1.1). O] &2 safety-related SSC O &Y AtELkl=, & SSC 7|52 FdSH=
AZEQIOES =05ty st RFE22E 07| siYEeE AZEQNHEZ2 TR-

106439 Of M2t dedication & &otA = Cf Of HA0 siTst= 2ZEQYAHS2

TR-1025243 2| Ci42l computer program O] Of&l direct COTS SW Of S EstCt.

rir

Oh2o2E ZAFEH ZZ2O| safety-related SSC Of FT¥2 O/X|=X| =QIghot
(5.4.1.2). Safety-related SSC Of ¥gk2 O/F = U= 88X ZAFH ZEIOUE [
Xl B4, RUEHZS 8X2 AMEEEs AZEQOE0|C O] &

Lt S2H0| SSC of S OILE 7|5, &8 S0 OXl= F&0| EX otk o€ =
Aot 20| IR ZZEMAOM AMBEE= AZEQIO= safety-related SSC
9| application Off 2EX¢l IS O/F £+ ULCH

Safety-related SSC Of ¥&2 O|X|X| & computer program 2 SSC 2| quality
program #2| §2 X|J{dt= B2 AL8E=X| QSR (54.13), X[ X2 A

8 EICH™M non-safety related/augmented quality 2 2&F5t1, X[ 82X ALE
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X = BL0lE non-safety related 2 25 $HCH

Che 82 HRH Z=zI80| CXtel, 24, ZLHZ 82 AEE[0 safety-
related SSC O O|X|= F&0| U= A2z Z2FE 2ZEQ0{7} SSC 2| safety-
function 1t A20| A=K =2l otCH54.14). Ol HREH Z2IYe| & 8 Of
Aut HHE BEREOZ safety-related SSC 2| C|XQIOILE 2M0| AL E|C2EtT

St

safety function Off @&= DO|X|X| YU=CHH non-safety-related/augmented quality 2

SSC 9| safety function Off @22 DO|X|= ARH Z2IHC =z FRE AT E00
s CHE2Z2& independently verified Of
verified | o|0j= HEH Z2OMOZHE

o O
2 = UAs7tE =Qoks Ao|ch CHE LE2 manual 88 HAL AT E E2 7|59

= — o A
Z2IMZ 0[8%t0] EE Zutet Hlu, 7 45 YWHE ot 450| ZECh
ol & E19| A2 independently verification ##2 simulation, unit

g Zetoh of2 ggol A% g2 rixtel ZnEC| manual 3 =l
RICt. O] A< independently verified 7} 7bs3h HAEEH Z22O| HRLE non-

safety-related/augmented quality 2 & L}

Safety function O @&k2 O|X|HA| independently verified #¥ = Q& HFEH =
EOMS LM 7t5T failure 8 &-SHL, failure 7F SSC 2| safety function =& 0f

O/X|= gstof| CHel =@l SHCH5.4.1.6 ~ 54.1.8). ZAEE ZZ M| A| Lz

+>
0

= failure = interface &X|, arithmetic error S0| A2 O|2{$t failure o ZIIZE
+ inaccurate results, malfunction S0| Z/43ICH O|Qt ZHE2 failure 2 QT Aot
safety-related SSC O| safety function =0f HCio| H&¥S O|XICHH O|= safety-

related 2 25 %10 dedication & $=S8|OF SHC

Dependable Software Laboratory Rev. 0 Page 14of 22



5410

_~"Is computer program ~_

integral to a safety-related

‘ Computer program is safety-related.
—YES- Follow guidance in EPRI 106439 to

dedicate digital devices.

“._system, structure,or component .
£33

(SSC)?

5412

~

> o

5413
-~ Will the computer ™~
~“program be used in a way that ~__

- Can the computer ~
~_ Program impact safety-related / "~ supports quality program P
S SSCs? o . requrements?
\""\ - s - N . . s g
YES NO vls
5414
.~ Will the computer . Computer program is non-safety-
~~ program be used to design or . related / ted quality (Imp
- analyze SSCsin a way that - to safety). Document the evaluation
" couldimpact 8SC 7 and results.
~. safety function? -~
N A
YES
Y
5415 .
54.16 o - =
Computer program performs a safety- 2 Wil the 1‘;1”““9 derllerved N
related function. Identify safety-related _q-nNo—-:" Leing b: c;mp: e — VeS|
function(s) of the associated SSCs. in «Aprogrj:iﬁed";ti?leefy i -~
Preverified . uaas = Verified 5 NO
. o
5.4.1.7
Postulate failures of the computer
program that could prevent associated
SSCs from performing their cesigned
safety-related function(s). YES »
g /)Vf N o ~ ,/"'/V/V b 2 . -~ 8 Z Y 2 s
77 5418 75419 TN 54110
_~~ Could failure of the ™~ -~ Wil the computer . -~ Will the computer ™~__
_~~ computer program adversely . _ -~ program be used to assess the ™ -~ program be used to monitor
“-.__impact the ability of the SSC(s) -~ 8 5 - ability of SSCs to perform -~ “-._operation and control functions
. toperformsafety . their safety-related -~ ~ of 8SCs? .-
“._ function(s)? _~~ " functions? -~ ™Y P
™~ ~ -~ o 3 > . - 5 e /'/‘-
Do o ~,
[ |
YES NO
h 4
Computer program is safety-related o pmrél?!::ils il
: -

Document the evaiuation and resulis.

Document the evaluation and results.

Figure 6 Functional Safety Classification Process[10]

5.3

o
-

I:Il-té'l

Impact categorization &

7| 22| E 2750 dedication HEE
ZtX|2 2/ st QULCE
Rev. 0

Dependable Software Laboratory

Considering Impact Categorization
computer program 0| SSC O O/X|& impact Of 2t

X =
Z273st=

HHO|C} Impact category & 4

Page 150f 22



IMPACT CATEGORY DESCRIPTION

HIGH IMPACT

SSC 9| safety function ==
MEDIUM IMPACT N
monitoring St=0| At

°
LOW IMPACT Aol I 20| X8 WSS ot 2ZEQ
OTHER ¢ 2F0 ZEE[X] = 2AZEQO]

AZEQNE 4 7tX| 7t 2|2 EJSIH, high impact category 2] AT EQOE
2 safety-related =, medium impact 2| 8% non-safety-related/augmented quality

2 1 9o 2F/ = non-safety-related 2 &5 St ULCE.

| Impact ‘ Description of Impact Safety Classification

—_

—
Software that has a direct active
affect on the ability of a safety-
related structure, system or
component (SSC) to perform its

) intended safety functions
High ) . Safety Related
Impact Software used for the design of
SSC that assures the SSC meets its Safety
intended design basis function as Related
defined in the nuclear license
documents without using alternate Dedication guidance in
methods to verify the results _J this report applics

|0
J

Software used to assess the ability

of SSC to meet its intended safety - foty Relatod
onsafety Relate:

i function (see note 1)
hr:;:; r Augmented
) lit note 2
Software used to monitor *operation Nonsafety Related i L
and control functions® of plant SSC Dedicarion guidance in
— - this repurt does not apply
et N SRl

Software used to support activities
that have no direct impact on

Low nuclear operations, design, or
< ) P ' an. > Nonsafety Related
Impact license commitments, but may be
used to monitor or optimize Dedication guidance in
performanca this report does not apply
— -

Figure 7 TR-1025243 2| impact categorization 2 &%t classification Z1&l[12]

<Figure 7>& impact categorization & O| &%t safety classification O CHEH 12 0|
C. Impact categorization 2 &% safety classification 2 & H®f Bl failure
mode and effects & 0| &%t 272 RFAISIA 2F st QUCL F, SSC 9| safety

function =0 E&Z O|X|X[2t independently verified Z|X| Y%= AZEQOZ0|
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54

6.0

safety-related 2 &1, 2 0K X2 S8H HSB0| 7tsst AZEQNE2
non-safety related/augmented quality 2 2&FEl&= HOA 1 L&t 1pyo| 5L

StCE.

Acceptance Process

Functional safety classification O| 2| dedication process & NP-5652/TR-106439

3 gt S Lstct 4 computer program 2| critical characteristics & 20!
% M8, acceptance methods ME =0 2152 ZIAsiCt,

—

Critical characteristics &= physical, performance, dependability 7t L2 physical
B Z229| EMA critical characteristics OlAM HQ & %=

OF weozE 4 x| wHo| oo 2

3x

characteristics = &

ATk 9 F I 5

0x
njo

2IE5t7| 2

rot

Zt Method 1. EY A&, Method 2. 38At =AL Method 3. &2 ZAZ, Method 4.
C

A0l XAt OfEt.

59| 38X ZALE SO AZEQ0{e] JHE IPEO|L THA|, safety lifecycle
requirements, QA assurance, SCM, V&V 2| W& &Qldt= 40| HRst, A2

HAZL2 commercial AZEQ|0{o| SHAHZE 7o XME0| £7t55}LCt.

An Extended COTS SW Dedication Process

ZLHOM = HE KINS/RG-N17.12 "t MHAHEEZ [N AIES

o ZZIZAZ" oA EPRI NP-56522} EPRI TR-1064392 Al&3iC} C
SHA|CH & EFE2 1 CHA0| ATALE E[&= SHEQO X AZEQO 7|8 FHH|O|
7] E0 Ao gEEF 22 LS XYsts U™ AZEQ oo A

2N Of2 SQSHAZH TR-10252430] M2t Q1S Y2 B2REX H=Che &
FE2 = YO oA E NUREG/CR-64211F Z2 FEEQ 7|F(REA)

[l
= Qe JEOICh mefM, 2atHel ZHEME o4&
~
[=]
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1. Basic Analysis
:
1.1 Identify a COTS SW to dedicate

.
1.2 Is the SW being procured as a basic

component?

Yes
[ e

item as a basic component

No

1.3 Does the SW perform a safety function?
(Identify Safety Function of COTS Software)

Direct
EQLSN Yes il Procure item
Adapt safety functionof _ Indirect " non-safety related

the target system

COTS sW

l

2. Identifying Acceptance Criteria

3. Determining Acceptance Methods

2.1 Determine Safety Category of COTS Software

L

A

3.1 Identify Critical C

Accuracy
Functionality
haracteristics

{ Performance

Dependability

1 1
| 200 1dentiy | 2120dentify | | 2.1.3Identify

| Safety Category of | Usage Categoryof | | Safety Category of
| Target Systems | 0TS SW | | COTS SW

| I

Built-in Quality
Configuration Control
Operating History

2.2 |dentify Criteria for the Safety Category Determined

3.2 Select Acceptance Method(s)

A B Steps ‘ B 6 Steps ‘ C 6 Steps ‘ Method 1. ‘MEIF:I/udd.
s"?ﬁf&;’n’ﬁ;m Suwwp:;'g'u:uipher Suug\r;::ﬁz;non Pl:rn:urtﬁ::(u:;
\dentify SQA ot idamity historical {niatoricaly
4, Dedication
Apply to i
4.1 Apply Acceptance Methods
!
—| 4.2 |s the COTS SW Acceptable?
No Reject to use
the COTS SW
Yes
Accept the
COTS SW
Figure 8 &8 215 ZEMA
<Figure 8>2 & ZAMOM & EEZS O|8ASS Tdsl= 8 AT Z=2A
A5 BHTH A0|CL 7|2X 2l 21F HH-2 EPRI NP-5652, TR-1064395 &3 2
YotLE 2 AMEl= =TS0 CHet W80 F7h[: ot 2t24o| 215 WHE
Mguol A0 FUHQ J|E L £ES NUREG/CR-64212 Sof ZHHALE 7H
aaof =g Aot
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7.0

IP Core Library A}-80]| dedication0f| O|X|= &

IP(Intellectual Property) Core library & S&

i

AAEIo| HAE ZHEHS| 17| 2sf
oj2| Folst 7|51t $2o| 2t0o|EZ|0|Ct Y O 2 vendor OIM HBSAHLE
3 party library £ 0| & & += UCLYE LHZ=F0|AM 0|24t IP Core library E &
M Yo 0|83HA El& F2 EMETO| dedication IFHOIAM O|of WE 127}
Losict&4E =N IP Core library & A2310] &HS 3T = A

<o & 2 7HX[= /oI LSt ZCh

_IO -|>

rir
ox

1) CIXtQl ThAOM AESE IP Core library AHE
P =T Q9|2 |P Core library & ARSI T4

~
ot

CIXtQl EHAHOA AtEBF IP Core library & AtE3H 2Hst= = LHtdo=z
RTL design X|¥ =72 E8) At2st= ZR0|Ct Libero SoC 11.5 2 ZL Smart

Design & 0|8 7tsS3tERESE Mentor Graphics 2| HDL Designer, Xilinx 2| |

Altera @] Quartus 2 S0| UC}.

=[] smartgen
=- (3 Mux
B Muxlog
B Muxv
B Mux_behavey

SBervcor

* Bus Interfaces

+ Clock & Masagement
v DSP

+ Macro Ubeary

= Memoey & Controders
o ComAPRSRAM
&= CoreahbSram

Dewelosd Bam ne

= Catalog | Fies ] L

Flgure 9 Smart Design & O|&%t 2to|E2{2| AtE &tH

1), )& Z+2to| B0 et IP Core library 2| AHE0| &8 B =79 dedication
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7.1

of OXle grsS MHED CH20F ZCh 1) DF 20| CIXtel CHAOIM ALEEl 1P
Core library o 4<% dig ztoj=ziz|= CIXQI0| o|EX0|n, CIXtel o]
verification #@[0f =gt EICtD & 4= QUCE 1 O|F+= CIXtQIo| A [O{OFEF |P
Core library & AM&3t7| WHEO|Ct M2t 1)0f SHEEZl= IP Core library AHE2 &
MET9| COTS SW dedication =3 A| O|X|= F&0| gIC

) 1t 22 ArgE gdETo Y| 2

olr
or

%
=t
e

AN
Aglol HdETo 7|52z AMESts AO017| WZOICh O] 39 dE8Hd=T2

2to|E2|E ARt CIXtQlat 2t0|EE{Z|E ALESHA| %X|TH &2 |58 e
Verilog CIAtQIZ 2tZt ghdstol 1 ANE =Qlsts WA 2E Synplify Pro 2| IP
Core library AtE Of 20| CHsH =Ql StRACE HHS 2ISH 'Synplify Pro” AFHES X|
ste ETNLEZAQ ‘Libero SoC'2| Smart Design & Sdll 2t0|=22{2|E A%t
CIXRIE Wdstn, 22 7|89 2l0|EE|E AFESHA| @2 CXRlE 2 ot
Cf, A®2 ‘Libero SoC'2| OfAM AHE 7ts%t CIXIQl =F2| 2tO|E 22| & basic
block Off 3{&dt= AtEI A &2 (adder, subtractor, counter, incrementer), H{ I £2

(Comparator)dt multiplexer & CHA&SZ SIQICH

Figure 10. 3to1
xHel(9) 13

<Figure 10>2 A H®f M ZI F 3tol multiplexer O CHSi2tO[E2{2|E A}
%t CIAHIakE}), 2E HDL 2 A otof 2l0|E2(2|E AM8SHA| &2 CIAIR(SR)

|_
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o g ZAutof cief 2rzh LiEtH 20|} <Figure 10> Z3t ‘Smart Design'e| 2t
OlER2|E A% AEE 7|2 HOIEQ MX2 27HE ATt YtH Verilog 2 ZHd

Zl C|X2I2 NOR, OR 52| A0|EE 0|8%t0] &4 EIRACL HImE Sl 'Synplify
Pro'= 3to1 multiplexer Off CHSHA B D0l ‘Smart Design’ 2| 2t0|E2{2[E

A& S|

s

22 & & AUHh CHE 201220 CioiME 22 ™S +d St
Ct.

Table 2 A% Z4} HlW

Logic Smart Design(At) Verilog(O|AHS)
3to1 Mux 271 (2to1 mux 2) 97§ (NOT 5, NOR3 1, NOR2 2, OR3 1)
Decoder 6 71 (NOT 2, AND 3, NOR 1) 8 70 (NOT 4, NOR 4)
15 7l (AND 6, OR 2, XOR3 3, XOR2 1,
4 bit Adder 11 7§ (AND 7, XOR3 3, XOR2 1)
NOT 2, NOR 1)
6 7§ (AND3 1, AND 1, XOR 3,
Incrementer oT 1 9 7 (AND3 1, XOR 3, NOT 3, NOR 2)
NOT 1)

<Table 2> & A& ZDo| CHsi H|X O|Xel LEZ 3tol mux 2t adder,

decoder, incrementer 2t0|E2{2|0f| CHsH H|wSH OfX| O|Ct ZtZto| D=0 CHS

o= —& —
REEX 4 74Q] EA 1t OIMIIXIE AH8SHE A O0|EE2| Xto|F™Oo| Exfeteg =l
SHLCE AE o2 Synplify Pro O CHSiA{= IP Core library & SdaE0N 22|
2 MESHK| s AS =ol g = Ut
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