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Final Technical Evaluation Report 

1. Introduction 
1.1 . Purpose 

FPG-DRT-C51-0102 Rev.1 

As stated in the Qualification Plan (Reference (1)) of this project, the process of Commercial 
Grade Dedication (CGD) is intended to ensure that all design requirements and safety functions 
are satisfied. This was accomplished by identifying the Critical Characteristics for Design 
(CCDs) which, when satisfied provide reasonable assurance that the design requirements and 
safety functions are satisfied. To ensure that the Commercial Grade Item (CGI)/Commercial 
Grade Service (CGS) satisfies the CCDs, Critical Characteristics for Acceptance (CCAs) were 
identified which, when satisfied provide reasonable assurance that the item/service is as 
specified and satisfies the CCDs and thus satisfies the design requirements and safety functions. 
To document the CCDs and CCAs, a Preliminary Technical Evaluation Report (PTER) 
(Reference (2)) was prepared. 

The purpose of the PTER is to describe results of the preliminary technical evaluation to ensure 
that the Non-Rewritable Field Programmable Gate Array (NRW-FPGA)-Based Power Range 
Monitor (PRM) System meets all safety design and quality requirements for US nuclear plant 
applications as one of major activities for CGD. The preliminary technical evaluation 
includes identification of the requirements to be imposed on Fuchu Complex as part of the 
commercial grade procurement of the test system, and required qualification activities by NED. 
Note that since this project should be sufficient for the establishment of the qualification 
envelope for PRM System that will be provided to US market; therefore, qualification testing 
and analysis are performed in accordance with IPSNE 10 CFRSO Appendix B QA Program. 

After completing procurement and qualification activities (including qualification testing and 
analysis, and software qualification), a Final Technical Evaluation Report (FTER) was 
established based on the PTER, and the results of qualification activities. 

The purpose of this FTER is to document results of confirmation of the procurement, 
acceptance, and qualification of the Test System for NRW-FPGA-Based PRM System 
Qualification Project. 

1.2. Definition 

(!)Critical Characteristics for Acceptance (CCAs) - Identifiable and measurable 
attributes/variables of a CG items and CG services, which once selected to be verified, 
provide reasonable assurance that the items and services received is the items and services 
specified. 

(2)Critical Characteristics for Design (CCDs) - Those properties or attributes which are 
essential for the items and services's form, fit, and functional performance. CCDs are the 
identifiable and/or measurable attributes which provide assurance that the items and services 
will meet its design requirement or safety function. 

TOSHIBA CORPORATION 
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2.Approach 

The PTER categorizes all Critical Characteristics (CCs) by the activities that will be performed 
to verify that each is satisfied. The following activities were performed to verify CCs in this 
project: 

• Requirements to be imposed on the commercial vendor as CGI. 
• Requirements to be imposed on the commercial vendor as CGS. 
• The analyses that will be performed to ensure that the system to be specified is 

representative or bounds the system configuration for US customer orders, and for the EPRI 
TR-107330 qualification requirements. 

• The testing that will be performed to ensure that the system to be specified is representative 
or bounds the system configuration for US customer orders, and for the EPRI TR-107330 
qualification requirements. 

• Software qualification activities to be performed by NED. 

This FTER reports the result of verification of CCs identified in PTER. 

The results of verification are summarized in Appendix A of this FTER. 

3. Result of Final Technical Evaluation 

As a result of final technical evaluation, all CCs identified in PTER have been verified through 
procurements, qualification tests, qualification analysis, and software qualification of this 
project. 

4. Conclusion 

All CCs have been verified in this project, so Toshiba concludes that Toshiba 
NRW-FPGA-Based PRM System meets all safety design and quality requirements for US 
nuclear plant applications. 
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Appendix A 

Comparison Table of ERS/PQAP Requirements and 
Qualification Activities for Ensured Satisfaction 

[Note] 
X: Applicable, 
---:Not Applicable 
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Requirement• 

5.2.4.7 Requirement 
for~ Supply line 

5.3 Software 
Requirements 

x 

x 

x 

x 

x 

x 

x 

x 

Post-Ou•fteaitlon 
ActlvlUu 

Remarks on -'lld1on of 
M.l:hoda for EnaiJnng 

ERSIPQ.AP r.quirementa ara 
Nllsfi9d 

Procuremant of the CGI, wilh 
spacial reqviramenta for Ion of 
~loc:hauia interc:onnect . 

provida reasonable aUl.nlnca 
thll t t1anafer requirements a1e 
uliafied. 

Quallfieation tnling provtdn 
reasonable anurance lhllt the 
requirements are met. 

Proc:ur11ment of the CGI 
provides ruloOf\abla auurance 
thlll lhe requirements ls 
sat isfied. 

PrOCUfement of the CGI 
providea reaaonable auurance 
thllt the requiremenla 1s 
sat isfied . 

Quahficat1on testing providea 
reasonable assurance that the 
reqU1rament11 ara met. 

Procurement of the CGI 
provides reasonable a"urance 
that the requirement.a is 
satisfied. 

Software qualification by NED 
provides ruaanable assurance 
tl'lal lhe requtrement 1s 
salisfied. 

Procurement of the CG! 
provides reasol'\llble asaurance 
thllt the requirements ia 
utiafiad., including providing 
necessary V&V information 
from vendor. 
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CCDa forCGI 

x 

x 

x 

x 

x 

CCAaforCGI 

Unit Model Numbe,. 
Quality of Design and 
Manufacture 

Final Tec:hnic:at Evaluation Report FPG-ORT-051-0102 Rev.1 

CG Survey Cheek List (E05SC-001-RO). Section 1, Sedion 5, and Section 8 
CG Survey Cheek Ust {E06SC-001·RO), Section 9 
Source Vetifical ion Check Sheel ard Record !or Commercial Grade Dedicat ion {FPG-06-ESVR.-0001 , 
RavlsionO), Section 1 

Uni! Model Nl.mbera Sourc:e Venfieation Check Sheet and Record f« Comrnetcial Grade Dadic.tion {FPQ...06..ESVR-0001 , 
Provision of Grounding Points Revision 0). Section 1end Section 11 
Provision of Shietding Points 

Uri! Mod9' NumbeR 
Connector type 

Varistor Type Number 
Noise Fitter Type Numbllf 

Quality of Ouign and 
Manufacture 
Documentation lhlll 'M>fk ia 
pefformed in accordance with a 
program that has: 
- Ulecyde V &V requirements 
(documents such as FE spec:s, 
FPGA deaign specs, 
implementation recorda, lealing 
reco1da. elc.) 
- Trac:eability Requ.ramenla (of 
theb<>arda, ale.) 
- DocumMll and Coding Control 
Requirwnents 
- Configuration Control 
requirements 
- Change Conlrol Requirements 
- Design Language and Tool 
Control Requilements 
- Labe+ling requirement.a for logic: 
revision number on chips 
Design Requiremeris 
- Synchronoua deaign 
- Mocl!Aardftignusing 
completely te&ted FE• 
- Length& of train of the FEa 
FPGA model number (for aiz. , 
notl-rewrilable, retention 
capability) 

Source Venfic.l ion Check Sheet and Record for Commwcial Grade Dedication (FPG-06-ESVR-0001 , 
Revision O). Section 1 and Section 11 

Source Ve<ificalion Check Sheet ard Record fof Commerc:ial Grade Dedication (FPG-06-ESVR.-0001 , 
Ravi.ion 0), Section 12 

CG S!MVey Check List (EOSSC-001-RO). $action 1, Saction 5 , and Section 8 
CG Survey Check list {E06SC-001-RO). Section 9 
Som:e Verifiealion Check Sheet and Record for Comme<ciel Grade Dedication {FPQ-06..ESVR-0001 , 
Revision 0). Section 11 
Software Qualifiealion Report (FPG-ORT-C51-0023, Rev.O), Section 4 



EPfl TR-1071>0 
CTM ITEM NO. 

• .7.8.2 

4.3.6.1 
4.3.6.2 
4.3.6.3 

4.3.9 

4.3 .7 

4.6.2 

4.6.2 

-4 .3.8 

4.6.-4 

4.3.1.4 
4.3 4.7.A 
4.6.1.1.0 
4.6 .1.1.F 
-4.6.1.1.I 
4.3.U ,O 
4.6.1.l.A 

ERS 

ERS 

ERS 

ERS 

ERS 

ERS 

ERS 

ERS 

ERS 

5.4 Design Life 

5.5.1 Environment•! 
ReqArementt 

5.5.2 Seismic 
Requirement• 

5.5.3 EMl/RFI 
Req1J1remeris 

5.5.4 S....~ Withal•nd 
Requirement 

5.5.5 ETF/B W.ui.tend 
RequiremM 

5.5.6 ESO W1lhtland 
Requirement 

5.5.7 laolatton 
Requiremllfll 

5.5.8 Power Suppty 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

Po•t..Qullltlk:atlon 
ActtvtU•• 

Rem•!U on ~ion of 
Methods for El'IM.Wing 

ERSIPQAP r9C1uit9m.-.tt •r• 
Nllafied 

Pl'OClM'ement of the CGl 
prOVldetre11110f18bl••MlJf•nct1 
that the requirem9f'ltt it 
Nliafilld, inctuding pro'Vld1ng 
modiAu design, bypaH 
capability and red!Xldancy 
wrthintheunrtt. 

Qualifiullon lnt1ng prow:!• 
reeaonable Hsur•ncti lhel the 

r9C11Arementt•r•mel. 

Quahfieation telling proYldet 
UNllSONlble Hturencti lhal the 
envirormental requirement•.,. 
m ... 

Qualificel1on le&t1ng providn 
reasonable aHU"•noe thll lhe 
seismic requirements are met 

Qualification testing proVld .. 
reeaonable asaurence that the 
requiremeota are met. 

Qualrtical1on t..t1ng proVld• 
rHsoMble asaurencti thel the 
r9C1t.irementaaremet. 

QualifiallJOn lett ing provides 
ruaonable IUU"ence lklll lhe 
requir.meria are met. 

Qualificat1ori lffl1ng providn 
reaaoMble asaurenoe that the 
requirementaeremet. 

Procuemn for CGI etWUr .. 

thflt vendor proV1det1 item• thel 
NED M1 Hlected baaed on lhe 
reqU1rement1. 

Qu.!ification l•bng prOYldet 
reaSON1ble auurance thlit Iha 
req1.11rem.-.a are met. 

Procurement for CGI enaur .. 
!hit vendor Pf'OVldn items that 
NED hH aelected bHed on Iha 
requiremllfll1. 

Quahficahon testing providn 
reeaoMble eHurence lhlit the 
requirement• a1e met. 
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CCO. for COi 

x 

x 

x 

CCAtlofCGI 

Unit Model NumbeJa 
QuaMty of Design end 
Manufacture 

Unit Model Numbers 
Configurabon lderiifie8t1on of 
Uni!• 
Quality of d..,gn and 

m•nuf•cture 

Unit Mode4 Num bert 
Configurabon ldtiW.1f1C11llon of 
Unil• 
Qu.lity of de91gn end 
manufecture 

....... 
CG Survey Check Lisi (EOSSC-001-RO), Section 1, Section 5, end Section 8 
CG Sufvey Check Ll91 (E06SC.001-RO), Section 9 
Source Venficalion Check Sheet •nd RllCO<d for Commerci•I Grade Dedication (FPG-06-ESVR.0001 , 
Revision 0), S.Ction 1 

Qual1fication Teet Summery R9P0rt (FPG-TRT-C51-0101 Rev.O), Section 6 

Qual1flcation r .. t Summary Report (FPG.TRT·C51-0101 Rev.O), Sact1on6 

Cua~f1C.abon Teat SUmmuy RllpOl'l (FPG-TRT·C51 -0101 Rev.O), S.chon 6 

Quahfication Teti &.nmery Rflt)Orf (FPG-TRT-CS1-0101 Rev.O). Sechon 6 

Qua~btion THI Summ•ry R9P0'1 (FPG-TRT-C51..0101 Rev.O), Section 6 

Quahflc•tion Test Summary Repor1 (FPG-TRT·C51-0101 Rev.O). Section 6 

CG SUrwy Check Lisi (E05SC001·RO), Sedton 1, Section 5, and Section 8 
CG Surwy Check Li.t (E06SC-OQ1.RO). Section 9 
Source VeJ1fication Check Sheet and Record for Commercial Grede Dedication (FPG-Q6.ESVR~1. 
Reviaion 0), Section 1 and Section 2 
So\ll'C'I Venficetion Check Sheet and Record for Commercial Grade Oedicalton (FPG-07·ESVR..oD02, 
Revision 0), ld.-.ification of Modulel 
Cual1f1C11tion Tnt SUmmary Report (FPG-TRT-C51-0101 ,Rev.O), Section 6 

CG SUrvey Check Ulll (E05SC.001·RO), s.d.ion 1, Section 5 , and Section 8 
CG Survey Check List (E06SC001·RO), Sec:tion 9 
Source Verification Check Sheet and Record for Commercial Grade Dedication (FPQ..06.ESVR-0001 , 
RaviMn 0), Sectiori 1 •nd Section 2 
Source VeJiflcation Check Sheet and Record for Commercial Grade Dedication (FPQ..07.ESVR-OC02, 
Revit1on 0), ldentificehon ol Modul .. 
Qualification Teti Summary Report (FPG·TRT·C51..0101 ,Rev.O), Sec:t1on6 



EPll TR-107'30 
CTM ITEM NO. 

7.2.A 

4.7.3 
4.7.5 

4.7.8.1 

7.2.A 

4.9.4 

..• 

7.2.A 

5.2.A 

ERS 

ERS 

ERS 

ERS 

ERS 

ERS 

ERS 

5.6 Clu~r!Clltl()l'I 

5.8Marit.,.nce 
Requirement• 

5.9 Design Melhod 

5.10Milt•• 
Requirem.-.a 

5. 11R~ement&for 

Tl'lird P.rtyf&b. 
Vfllf'fdofltema 

6Fabnc:alion 
Requirem.-.• 

7.1 Unit and Module ..... 

x x x 

x x 

x 

x 

x 

x 

x 

x x 

x 

Po•t.Qu ... ftcatlon 
Acthfttl .. 

Rem•rk& on ulectlon of 
MMhods for En.unng 

ERSIPQAP requi ,..,,,tlnt• •r• .. ...... 
Tt. ERS conta1rw requn«n.-.t• 

CCDI fofCot CCA• lorCGI ....... 

'.:;:ZxutB ":c~=~ ·"'• o1=:~ (See m•ny other MCtlOIW) 
There are many CC. specific to ) 

(See many other aectK>t"a) 

ttn ERS requiremenll . 

Procuement for CGI ........-.. 
thlil vendor pt'Ovtd• itema IN! 
NED has aektcted based on the 
requirement a. 

QualificatlOfl llNll)"HS provtd" 
ruson.bkl auu-ance !Nit the 
MTBF requmement ia met. 

Software qualification by NED 
ptovidet reaaanable Haur•nce 
that the reqU1rtHnfill ia 
aat11fied. 

PTocuement ol the CGI 
ptovid" rHsonable auur9nce 
that the requirement• ia 
ult.fled., including providing 
necesury V&V inform•hon 

'""""""""· 
PToaHment of tlw CGI 
provides rea10N1ble Haur•nce 
tt'llltthereq1..1r.mn•• 
.. tiafied. 

ProetXemeri of tt'le CGI 
provid" reason11ble Haurance 
lhllttherequirement•ifi 
Mli&fied. 

PToc:uremeri of the CGI 
provides rea10N1bl• auurance 
thllt the reqUJrementa 11 
Mli1fied. 

PToc:UJ"ement of the CGI 
proVJd" rea10N1bl• assurance 
that the requirem.,..a ia 
Mliafied. 
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x 

(See many 
oth9reect10 .... ) 

(SMm.,,y 
otn.r HCtion&) 

x 

Unit Model Nl.A'Ylt.'a 
Ouelity of Oe91gn and 
Manufadure 

(See many other MCI.Jons) 

CG Survey Cheek liat (EOSSC-001-RO), Section 1, Section 5, and Section 8 
CG &Mvey Clwck list (E06SC-001 -RO), Sechon 9 
Sourct1 V•tficehon Check St.et and Record lot Comm•cial Gtade Oedicehon (FPQ.06..ESVR-0031 , 
RllYISM>n 0), Secbon 1 
Availability/Reliability Analyta Report (FPG-TRT-C51~, Secbon 3 

(See many other leciiona) 

(Hazadous materiafa era not used ) 

(No tlem ~ prOVlded from $ub.-v.ndor or Third Party lo NED) 

Oocuruntalion Source Verificel ion Checil Sheet and Record for Commercial Grade OadicelJOn (FPG~ESVR..0001 , 

Rev11ion 0), Section 13 



EPRI TR-107330 
CTM ITEM NO. 

5.2.B 
5.2.C 
5.2.0 
5.2.E 
5.2.F 

5.3 

5.• 

5.5 

Ooc:ument 

ERS 

ERS 

ERS 

ERS 

7 .2.1 System Testa; 

7 .2.2 Operability Test 
Requirements 

7.2.3 Ptudency Testing 
Requiremenls 

7.2.'40perabilityand 
Prudency Tests 
Applieeb11ity 

x x x x 

x x 

x x 

x 

Remarks on M6ection or 
MMhode for 8-uring 

ERSIPQAP requirement• are 
Ntisfied 

The requ1remenl is satisfied by 
NED's acceptance activity for 
CGI. 

The procuremeol for CG 
services provides associated 
Ml'V!Ces for performing the lest 
such ss wiring design of Ifft 
system and Test Equipment. 

Qualification testing provides 
reasonable anunmce that the 
1aqu1remenls ere met. 

Sy.tam validation tests are 
perlormed 1n software 
qualificalionactivitiM. 

Qua11fiC1illon lest1ng provides 
reasonable auuranee the! the 
requirements are met 

The proeuramClf'lt for CG 
urviee& provides wiring design 
of test syatam and Test 
Equipment. 

Qual1fical!on testing provides 
reasonable assurance Iha! the 
reqU1remen1s are met. 

The procurement for CG 
MfViCM proV1des wiring design 
of test syatem and Test 
EqU1pment. 

QualifiC1ilion test ing provides 
reasonable asaurance !hat the 
requirements are met. 
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CCO. forC<M 

(See meny 
other sections) 

CCAs lor CGI 

(See many othef sections) 

Final Technical Evaluation Report FPO- ORT-C51-0102 Rav.1 

(See many other sections for CGI and Modules) 
CG SUN9y Cheek list (EOSSC-001-RO), Sec:tion 1, s.c:tion 2, Seel.ion 5, 
CG SLXVey Cheek List (E06SC.001-RO), Section 9 
CG Survey Cheek List (EOSSC-003-RO), All s.etion 

Sehemalie Diagrams (PRM System ICM' QualifiC1ilion) (FPG-VDN-C51-0CM7. Revision 9), All Section 
Users Manual for Curreti Mom.or Box (FPG-VON-C51-0136, Revision 0), All Section 
Users Manual !or Test Rack (FPG-VON-C51-0135. Revision 0), PJI Section 
Source Verffieetion Check S~ and Record k>r Commercial Grade OediC1illon (FPG-O&ESVR-0002, 
ReviSK>n 0). AJI Section 

Source Verification Check Sheet and Record for Commflfcial Grade Dedication (FPG-06-ESVR-0003, 
Revision 0) , All Section 

Source Verifieetion Checit Sheet and Record for Commercial Greda Dedication (FPG-07-ESVR-0004, 
Revision 0), All Section 

Source Verification Cheek Sheet and Record for Commercial G~de Oedieellon (FPG-07-ESVR-0001 , 
Revision 0), All Section 

Source Verif1ealion Check Sheet ard Record for Commercial Grade Dedication (FPG-07-ESVR-0003, 
R8'-ltslon0). All Section 
Qualification Test Summary Report (FPG-TRT-C51-0101 ,Rev.0), Section 6 
Software Qualification Report (FPG-ORT-CS1-0023 Rev.O), Section '4 

(See many other sections !Of CGI and Modules) 
CG Survey Check List (EOSSC-001-RO), Section 1, Section 2, Section 5, 
CG Survey Check List (E06SC-001-RO) , Section 9 
CG Survey Check list (EOSSC-003-RO). AN Section 
Schematic Diagrams (PRM System for Qualification) (FPG-VDN-C51-0047. Revision 9) , All Section 
U..... Manual for CutrClf'lt Monitor Box (FPG-VDN-C51-0136, Revision 0), All Section 
Users Manual for Test Rack (FPG-VON-C51-013S, R9Ylsion 0), Al l Seeeion 
Source Varifieetion Cheek Sheet and Record ICM' Commercial Grade Dad!ealion (FPG-06-ESVR-0002, 
Revision 0), All Section 
Source Verification Check Sheet and Record ICM" Commercial Grade Dedication (FPQ.06-ESVR-0003, 
Revision 0), All Section 
Source Verificat ion Check Sheet and Record for Commercial G~da Dedication (FPG-07-ESVR-OOCW, 
Revision 0), All Section 

Source Vwifieelion Check Sheet and Record lor Commercial G~da Dedication (FPG-07-ESVR-0001 , 
Revision 0), All Section 

Source Verification Check Sheet and Record for Commercial Grade Dadieelion (FPG-07-ESVR-0003, 
Revision 0). All Section 
Qualification Test Summary Report (FPG-TRT-C51.0101 ,Rav.O). Section 6 

(See many other HCl.ions for CGI and Modules) 
CG Survey Check List (EOSSC-001-RO), Section 1, Section 2, Section 5. 
CG Survey Check List (E06SC-001-RO), Section 9 
CG Survey Check list {EOSSC-003-RO), All Section 
Schematic Diagrams (PRM System for Qualification) (FPG-VDN-C51-0047, Revision 9), All Section 
Users Manual for Current Monitor Box (FPG-VDN-C51-0136, Revision 0), All Section 
Users Manual !or Teat Rack (FPG-VON-C51-0135, Revision 0), All Section 
Source Verification Check Sheet ard Record for Commeraal Grade Dedieetion (FPG-06-ESVR-0002, 
Revision 0), All Section 
Source Verification Check Sheet and Record for Commercial Grade Dadical ion (FPG-O&ESVR-OCOJ, 
Revision 0), All Section 

Source Verificallon Checit Sheet ard Record for Commercial Gr•de Oediealion (FPQ.07-ESVR-0004, 
Revision 0). All Section 

Source Verification Check Sheet and Record for CommerC1al Gr•de Dedication (FPG-07-ESVR-tXI01 , 
Revision 0), NI Section 

Source Verificat ion Check SMet and Record tor CommerC1al Grade Dadicalion (FPG-07-ESVR-0003, 
Revision 0), All Section 

Cual1ficalion Test SUmmary Report (FPG-TRT-CS1-0101 ,Rev.O), Section 6 

Qualification THI Summary Report (FPG-TRT-C51-0101,Rev.0), Section 6 



EPAI TR-107Jl0 
CTM ITEM NO, 

6.2. 1.1' 
6.2.1.8 
6.2.1.C 
6 .2.1.0 
6.2.1.E 
6.2.1 .F 
8.2.1.G 
8.2.1.H 
6.2.1.I 
6.2.1.1 

6.2.2. 

6.2.3 

6.3 

6.3.1 

6.3.2 

6.3.2.1 

6 .3.3 

6.3.3.1 

ERS 

ERS 

ERS 

ERS 

ERS 

ERS 

ERS 

ERS 

ERS 

7 .3.1.1 TMtlpeCimen 
H8rdww1 
Configuration and 
Anangwnn 
Requirem.,,U x 

7.3.1.2 TMl Sp.am.n 
Softwo<e 
Requiremm1 x 

7.3.1.3 TMt SUppott 
Eqi..pment 
Reqi..r.ment1 

7.3.2 QuelJfiCfl\1on 
THl•and Anlllpi1 
requirwnent1 

7 .3. 2.1~11'1g 

Reqi..rement 

7.3.2.2 EMl/RFI T..t 
Requir.menl 

7.3.2.3 EMl/RFI Teet 
Mounting Reqi..rwn en 

7.3.2.4 Envirormenlel 
THI. Requirement 

7.3.2.4.1 
Enworvnental Teat 
Mouihng ReqU1r9ment 

.........t o -connrm- -

x x 

x 

x 

x 

x x 

x 

x x 

R.m•rlts on ulectlon of 
Mechod• k>f EnM.ing 

ERSIPQAP 1"9quir•mwit• .,. 
u tlafled 

ProcwemM of the COi 
proYldH fNIOnolble ••MManc;9 
that the requirements I& 
aelilMcl. 

Procurement of the CGI 
provides rNIOnlble ••1Ur•nce 
thet lhe requirement• i• 
Uli•fted. 

Procurement IOf CG ffMC• 
provides rNIO!'lllbl• .. IUl'ence 
!hat the requ1rement1 •re met. 

Conlrol of teat equipmenl is 
JHJrt of lhti quelrficat10n tfflmg ._.. 

Qualification tffl ing provide 
reasonable a&aurance thal 
tffl1ng meet the ERS 
requirem...U. 

QUlllificallon IMl.tng providff 
reasonable aewrance that the 
requirement• are met. 

Quatifieation te&hng providn 
reasonable esaurance that the 
1equirement1 ere met. 

Qualiftcahon le.ting proVld .. 
reuof\lble euurance Iha\ the 
requirement• ere met. 

Procurement tor CG MNlce9 

provld .. rNaoneble aUIA'ance 
IMI Teat Equipment meet• the 
requirement•. 

Qualificat ion telling provides 
IHM>Nlble a1&Urance the! !he 
requirement• ere met. 

Qualificationteatingprovidff 
tNsonabta auuance that the 
requirwn«"'ll• ete met. 

Proo..wement for CG MfVicff 
p1ovidel realO!\lble eHurance 
the! Teet Equipmenl meet• the 
rAnuiremenl• . 
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CCDlfot'Cot 

x 

x 

Fini! T1chnic1I Ev1lultion Repart FPO-ORT-C51-0102 Rev.1 

CCA1 fofCGI 

Unil Model Numbere Sourc. Verification Check Sheet and R6COrd !Of Commercial Grade o.dlcallon (FPG-06-ESVR..0001 , 
ConfigUl'ation klentification of Revreion 0), s.etion 1, end Section 2 
Units Souto. Vfll"1ficaUon Check Sheet and RKOrd lor Commftl"cial Gnide Oedlcahon (FPG-07-ESVR-0002, 

Rwi91on 0), ldWCification of Moch.al" 

Lind Mod91 Numbers Sourc. Verification Check Shee( end Record for Commwaal Grade Dedication (FPQ....06.ESVR..QXJ1 , 
Configuration ldenlifiCfll ion of Ravieion 0), Section 1, ind Section 2 
Units Sourc. Vwifiealion Check Shfft end Record !Of Commwcial Grade Dedication (FPG-07-ESVR-0002, 

Rwi .. on 0), ldentificelion of Modul .. 

CG &.v.y Check List (EOSSC-001-RO), Section 1, Section 2, Section 5 , 
CG s~ Check Lill (EOSSC-001-RO), S.Ction 9 
CG &.v.y Check Lisi. (EOSSC-003-RO), NA Sechon 
Schematic Diagrams (PRM System !Of Quel ificet1on) (FPG.VDN-C51-00ol7, Rf!Yllion 9), NI Section 
U.ere Menuel for Current MonltOf Box (FPG-VON-C51-0136, Revi9ion 0), NA Seehon 
UUf9 Manual fof T .. 1 Reck {FPG-VDN-C51..Q135, Remion 0), All Sect10n 
Source Verificetion Chectc ShHl and Record !Of Commwcial Gnide Dedlcelion (FP~SVR-0002, 
Rav11ion 0), All Section 
SoufC41 Vwiflcelion Chectc ShHl end !Ucofd for Commercial G1ede OedtCfllion (FPG-06-ESVR-0003, 
Rwi .. onO). AllSec:tton 
Sourc• Vfll"ification Check ShHl •nd Record for Commerciel Grade Dedication (FPG-07-ESVR-0004, 
Rl"mi<>nO). AJ Section 
Source Vw1ficet1on Check ShHl and Record for Commwc:ial Gnide Oedicet1on (FPG-07-ESVR..()()01 , 
Rwt91on0), Ms.ction 
Soufc. Verification Check Shee« and Record for Commerael Grade DedieetlOl"I (FPG-07-ESVR..oooJ, 
Revision 0), N. Section 
Mester Teat Pian (FPG-PlN-C51-0005, Revieion 3), Afipendix 1 

Qualification Tnl SUmmary Raport (FPG-TRT-C51-0101,Reo.i.O), s.c:tion 6 

Quehficalion Teal Summery Report (FPG-TRT-C51-0101 ,Rev.0). Section6 

Quahfication Tnl Summery Report (FPG-TRT-C51..Q101 ,Rev.O), s.ction 6 

u..,. Manuel for Test Reck (FPG-VDN-C51-0135, RevilMOl"I 0), All s.ctJOn 
Source VWlfieelion Check Sheet and Record for Commercial Grade Dedication (FPG-07-ESVR-0003, 
RevrM>n 0), All Section 
Quahficetion Test SUrnmery Repor1 (FPG-TRT-C51..Q101 ,Rev.O), Section 6 

Cut1l1fication T•I Summery Report (FPG-TRT-C51-0101,Rev.O), Section6 

u..,. Menuel lor Test Rack (FPG-VDN-C51..Q135. Revil!On 0), All SectJOn 
Source VertfiCfllton Check Sheet and Record for Commercial Grade Dedication (FPG-07-ESVR-0003, 

Revreion 0), M Section 
Qualification Test Sl.mmary Report {FPG-TRT-C51..Q101 ,Rev.O]), Section 6 
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7.3 .2.5 Se'-mic Test 
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Mounhng Requirem«'ll 

7.3.2.6 Selamic Teat 
MealUl'ement 

7.3.2.6.1 Sel.micTest 
P91formance 
Requirement 

7.3.2.6.2 s.ismic: THI 
Spedt!lfl Anatysts 
Requirem«K 

7.3.2.7~ge 

WilMland C.pabiltty 
T..t ReqU1remerit 

7.3.2.8 Clan 1E to 
Non-1El.-.tionTMI: 
Requiremfll'll 

7 .3.2.9 EFT/B Test 
Requremfll'll 

7.3.2.10 ESO Teat 
Requiremfll'll 
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ReqU1rement 

7.3.3 Requirements !or 
Compkance lo 
S~fications 

x 

x 

x 

x 

x 
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x x 
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x 

Rem•rks on Ml.c:tion of 
Mlilhods for &.uring 

ERSIPQAP requiratn.nl• M• 
M ltafled 

Quelificatlon le.ling provides 
ree.on11bl• Haur•nc9 lhal lhe 
requiremR•M•mlil . 

Quahflcation testing pro'lldes 
rea.oNabla auurance !Mt the 
requirement• are mlil. 

l"',,..111calion leal1ng provides 
reasonabl• au1.nnce that the 

, m .. 

Oualif!Calion tesl!ng provides 
rea.anable • ..,,..nee that the 
r.quiutmW'llsar•m«. 

Qualtf1C8hon l..tmg pro'l!dn 
reasonable aHurance that the 
requremanta era m«. 

Quel!ficat1on testing provides 
raHon11bla aU1Xance thal the 
requirements ara met. 

Procurem«tt for CG MMCa9 

proV1des rMa<mabla assurance 
that Test Equtpment meata the 
reqU1remlfnls. 

QU9!1ftca.Uon le.ting provides 
r•sonabla H•1.unce th81 th8 
reqU1rement1 are m«. 

Procurement for CG MMC" 
proV!dee rM.on11bla assurance 
that Test Equipmanc mHla the 
reqU1,.menta. 

Qi..llfical!on testing proV!des 
ru 50Nlble Hsurance that the 
requirements are met. 

Procurement lor CG Hl'Vic" 
proV1des r•.on111bla aUUl'ance 
that THI Equipment meats the 
requirements. 

Qualification testing proV!des 
rea.ona~ Hsur11nce that lhe 
reqU1rementa are met. 

PTOClXemant for CG aervtces 
providn rH.onabla assurance 
that Teat Equipment meets the 
requm1mants. 

Qu.fification testing provides 
r•sonal>Mi aSMnnca that the 
reqU1rements are m«. 

PJOC\Kament for CG Mrvtcaa 
provides reasonable assutance 
that Teat EqU1pment maats tlw 
requirements. 

Quali fication testing provides 
reasoMbl• aHurance that the 
reqU1remanta er• mitt. 
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Qualification Tesl Summary Report (FPG-TRT-C51.0101,Rev.O). s.ct1on 6 

U.ers Manual for Test Rack (FPG-VON-C51.0135, RrMion 0), All s.ction 
Source Vatificatton Check Sheet and Record for Comm8tt1al Grad• o.dicahon (FPG-07-ESVR-0003, 
Ravialon 0), All SKtion 
QuaWfication Test Summary Report (FPG·TRT-C51.0101 .Rav.O), S.ction 6 

UHrs Manual for Teet Rack (FPG-VON-C51.0135, Revr.ion 0), AH Seclion 
Ouelificalion Test Summary Report (FPG-TRT-C51.0101 ,Rav.O), SKtion 6 

U.er11 Manual lor Test Rack {FPG-VON-C51.0135, R•'ll•K>n 0), All Sacllon 
Source Verification Check Sheet and Record for Commercial Grade Dedication (FPG-07-ESVR-0003. 
RaviMon 0). All s.ction 
O..-lification Tnt Summary Report (FPG-TRT..C51-0101.Rev.0), s.ction 6 

U.ani Manual lor T..t Rack (FPG-VON-C51-0135, Revision 0), Al l Section 
Source Verification Check ShMI and R.cord tor Commercial Grade Dedication (FPG-07-ESVR-0003, 
ReviMon O), AM SKtion 
Qualification THI SU1Timary Report (FPG-TRT-C51-0101 ,Rav.O). Section 6 

Master Test Plan (FPG-PLN-CS1.000S, Revision 2), Appendix 1-10) 
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8.5 

8.6.1 .A 
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8.6.1.8 
8.6 .1.C 

8.6 .1.0 

ERS 

ERS 

ERS 

ERS 

ERS 

ERS 

ERS 

ERS 

8.1 PKkllging 
Requi rements 

8.2Shpprng 
Requirement• 

8.3stor9ge 
Reqi.1remer·it. 

9. 1 .1E~ent 

Genw•I Overview 
DocumMIMion 

9.1.3 u..r. Manual 

9.2.1 PTogr.mmahc 
DocumMtehonA. 

9.2. 1 PTogremmatic 
Document•tion B. 

9.2. 1 PTogrammatic 
Documenl•hon C. 

x 

x 

x 

x 

x 

rement to be con bV 

x 

x 

x 

x 

x 

x 

Rem•rb on -.ction of 
Mlthoda f« ErwYnnQ 

ERSIPQAP requir.menl• 1tre 

..11.tilld 

PTocur.ment for CG MMCH 

providH reHon11tM• •uutance 
l.lt.t ...t.T.~ fOf •lvpmef'i to 

j • m •CCOl'.anu with the 
reqU11emn•. 

OU111itic•t ion tM11ng 
requtrement•provid• 
reHona.bl• HIUl'•!_Wf,JMI !he 
1>9cbging b..f 1 1: 1n 
accorduice ~h I~ 
require ment•. 

.... w 

providH applicable 9hlpping 
req1Aremerit1 for TMt 
Specimen. 

Qualificat1on tH11ng 
requirements provide 
reasonable es.urence !hill 

[,l;oj '!.'Q. by ~D t9,1.rJ from 
\l\db'I\._ ..JWrtnnthe 

tLJs, 11 in accordance with theH 

PTOCU"ementforCG~ 

provideseppl1cable1tor•ge 
requirement• for Tac 
Specimen. 

QualificetiontM11ng 
requirements provide 
rea&0M ble auurance thllt the 
.torege wiH be In eocordsf'IC4I 
with these req1Arement1. 

PT!Xll'ement for CGI prom. 
rffsonable e....-.nce U.l lhe 
req1Arements •re met. 

Procurement l0t CGI provides 
reasonable •uur9nce that Iha 
requiremerl:1 are mllf. 

QU111lfication lnllng provid• 
rHSOf'lllble eMU"enoe thlll lhe 
reqUtrem.na are met. 

QUlllificahon tnt1ng prow:!• 
reasonable •M1Xence lhtl the 
requirement• •re mllf. 

Quatification IM11ng providH 
reasona.ble ••sur•nce thlll the 
requirement• ue met. 
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x 
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CG Survey Check UM (E05SC-CX11-RO), Section 1 , Section 4, and Section 6 
Source Verification Check Sheet and Record for Commeraal Gr•de Oedicabon (FPG-06-ESVR-0003, 
R.vi9ionO), Ms.ct.ion 
$oure41 Veufie11!1on Check Sheet •nd Record for Commerci•I Gr•de o.dicahon (FPG-07-ESVR-«>04. 
Revi91on0),AJI Section 
Qu.liflc•Uon T•I Summ•ry Report (FPG-TRT-C51-0101 ,R•v.O) . Section 6 

CG SUl'Vey Ct.:k List (E06SC-OCW-RO), All Section 
Qu.11ificalk>n Teat Summery Report (FPG-TRT-C51-0101 Revislon.0), Sectk>n 6 

Source Verification Check Sheet •ncl Record for Commerci•I Grade Oedlcetlon (FPG-07-ESVR-0001 , 
Rm.Ion 0), A.II Section 
Qualification Test Sum mery Report (FPG-TRT-C51-0101 ,Rev.0) . Section 6 

Source Verification Check Sheet and Record few Commere11I Grade Oedlcetion (FPG.Q&.ESVR-0001, 
ReviUon 0). Section 13 

Source Verif1calion Check Sheet and Record for Commerctal Grade Oedicetion (FPG-06-ESVR-0001, 
Revision 0), Section 13 

Syslem S.t-up and Check-out THI Procedure (FPG-TPRC-C51 -1001 , Revillon 6), All Sld1on 
Operability THt Procechxe (FPG-TPRC-C51-1009, Reon.ion S), All SecilOf'I 
Prudency Test Procedure (FPG-TPRC-C51-1010, Revision 5), All Sedion 
Envirorvnenl•I Tell Procedure (FPG-TPRC-C51-1002. ReYiaion J), All Section 
5-mic THI Procedure (FPG-TPRC-C51 -1003, Revision 3), All s.ct1on 
EMllRFI THt PToeedu'e (FPG-TPRC-C51-1004. Revision 7), All S..::tion 
EFT/8 THI PTocedure (FPG-TPRC-CS1-1006, Revision 4), AH Section 
Surge Wt!Mt•nd Ca1>9bi~ty THI Procedure (FPG-TPRC-C51-1005, Revt81on 4), All Section 
ESO THI Procedure (FPG-TPRC-C51-1007, Revi11on S). Al 5echon 
C.11 1E to Non-1E llOlel ion THI PTocedure (FPG-TPRC-C51 -1008, Rev191on 5), All SedlOf'I 

CU9lific.t1on THI &lmmary Report (FPG-TRT-C51-0101 .Rev.O) , All Section 
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8.10.B 
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ERS 

ERS 

ERS 
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9 .2.1 Programmatic 
Documentation 0 . 

9.2.1 Programmatic 
Doa.mentalion E. 

9 .2.2 Tedrie11I hems 

9.2.3,t.pplicatK>n 
Gutde. 

9 .2.-4 Supporting 
Anal,... 
Doa.mentet1on 

9.2.5 V &V 
Doa.mentat10n 

9.2.6 Test System 
OescripllOtl 

9.2.7Criticlil 
Character..iics 

9.2 .8 Test System 
Drewing 

9.2 .9 System 
Soflwar.tHardw.fe 
Configuration 
Document 

9 .2.10 System 
Selup/Cal1btatior1Chec: 
kol.C Procedure 

rwiment to - con 

x x x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

Post-Oualitk.lltlon 
Adlvttles 

x 

Rem.,x. on MMcUon of 
Methods for Et'llM.ring 

ERSIPQAP requiremer .. a.-. 
Nlisfied 

Audit• are performed during 

CGI , CG,S. te~(and to 
approve l A 
dewlopmenl per the SOAP), 
and of third perti• . Theu 
actMl1• prOY1de rNsonable 
H&Urance Iha\ the audll 
r-uirements are N l isfied. 

QU91rfiealion anal~ ptovidn 
reasonable a&Mnlnce !Ml Iha 
requirements are met. 

PrOCUl'ement for CGI provides 
reesonable HS1Xance lhat the 
requirements are met. 

M• al qualification ac:tMl1•, 
NED performs this achvtty. 

Qualification analyses provide 
reasonable auurance tt\et Iha 
reqU1remenls are m«. 

PrOQ..-emn ot CGI provtdn 
required doeument1 lo be 
prepared by Fuchu-IP. 

Software qua~fic.allon provides 
required documents to be 
prepered by NED. 

Tnis information is cove1ed by 
ERS Mellon 9.2.3. software 
design dncnption does nol 
apply, srnc. lhe PRM system 
does not have programmable 
software. The hardware 
description of ERS 9 .2 .31• 
11Uff1Cient. 

The PTER provid" requiriad 
1nformat10n. 

PrOCUfement of CG &ervice 
provides reqt.11red documents. 

Qualification testing provides 
feasonable a11urance that the 
requirements are met. 

Qual1ficalion testing pl'Ovides 
rMsonable HSl.nnc. IMI the 
requtrements are met. 
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cco. rorcoa CCAs torCGI 

x (See many other MC!ions) 

Documentation 

x 

CG Surwy Report (E05SR-001-R1) 
CG 51..wvey Report (E05SR-003-R1) 
CG SUl'vey Report (E06SR-001-R1) 
CG 5ufvey Repor1 (E06SR-004-RO) 

Frnal Tachn1cal Evalu.tion RePOrt FPG-ORT-CSl-0102 Rev.1 

Avaltability!Rel iab~rty JY\atysis Report (FPO-TRT-C51-0002 Revision 0), All s.ct1on 
Selpoi-' Support Analysis Repott (FPG-TRT-C51~ Rr11won 0), AH Sed.ion 
Requirement Definition PhaM Prelim inary Hazard Analysis (FPO-ORT.CS1-0018, Revison 0), ~ix 

(See many othei' MCllOM) 

(AppliClllion GUide wil be PfOll'ided rn the TQ9ical Reporl of NRW-fPGA-BaMd Poww Range Moni!or 
(PRM) System Qualifielllion) 

Avallabil ily/Rel iabttily Anatyais Report (FPG-TRT-C51-0002 Revision 0), AJI Secilon 
Requiremant OefinitJOn PhaM Preliminary Hazard Anailysis R~ (FPG-ORT-C51-001 8 , RllYISOn 0), -· 
~ Verification Check Sheet and Record for Commercial Grade Dlldicatton (FPG-.O&-ESVR-0001 , 
Reviaion 0), Section 13 

Preltmmary Tedinic.al Evaluation Repor1 (F~T -C51-0001, Reviaion 10), ~1x A 

Schematic Olagrams (PRM System for Cual1f1c.alion) (FPG-VDN-C51-0047. Revision 9), All ~lion 
LIHfs Mllnual !or Test R.ck (FPG-VDN-C51-0135, Revision 0), AH Section 

Master Configufation l.Jst (FPG-CF~C51-0001 . Revtaion 7). NI Section 

Cualif1e11llon Test Summary Report (FPG-TRT-C51-0101 ,Rev.O]) , Seet1on 5 
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8.14 
8 .6.2. E 

7.2.F 

6.5.D 

6.5.8(1) 
7.2.D 

6.5.D 
7.2.H 

7.3 
7.8 

6.4.4.H 
7.2.E 
7.2.F 
8.15 

Docu...,. 

ERS 

POAM 

POAM 

POAM 

POAM 

POAM 

PQAM 

9.2.11 System r .. 1 
DocUT1ent1tion 

6.4Crit;c.I Dtgitlll 
R8'oew 

6.3 Commwcilll Grad• 
Oldicabon (CGD) 

9 Corirol of PUfd'llMd 
Mllerial. Equipm...t , 
Ind SeMC9& 

13.3Quallfic1tlon 
Tftl!ng 

16 NonconfOfming 
Maletill•, Parts or eom,..,...., 

19 RevJeW&, Audits 
ind Surwilance 

x 

x x 

x x 

x x 

x 

x 

x 

x x x 

x x 

Rerna rlts on Mlection of 
M.thodl fot E..-uring 

ERSIPQAP requirement& a re 
M llafied 

Qualifie1tion teat1ng prollidea 
reaaon1ble auurance thlt tne 
requirements 1r1 mllt. 

Software quaHcallOn by NED 
providea r .. son1!Mtl 1uurance 
that the requirement is Ml11f19d 

NED prep1red PTER. 

CCDlfctfCOI CCA.1 forCGI 

NED perlonned CG Swwy. 

:::=.er::.;~~ ot!!:8 ~':.) (S.. mlllY other MCtior.) 

req111remenl1 Ir• m•t 

Procuremeri of CG items ind 

==:::::.:r:-aA ~ ::w) (S.. mlnY othersectior.) 

requirement& 1r1 .. 11.tild. 

NED perform• the quatiflclllon 
lesling, which provides 
rHsonable 1uur1nce thlt the 
requiremant fOf t..t QA 1nd 
wilneuing are mll.. 

CG procurement raqUtramenls 
for problem raporung provida 
reasonable 1ssurance lhll 
probHtm reporhng requirement• 
1remlt. 

Work undet the NED QA 
program proYld• re .. onable 
1-.nnce thlt probtern 
reporting req1Mamenl1 1r• mll. 

This requirement is met by tne 
folo'A'ing •ctivitiM 
-CGsurveyoLF IP 
-App B Audit o .,..c 

- lrl-i>rnceu 1 11 orluchu-IP 
(Job Order wiN st1t1 
requirement !Nit NQAD shill 
haw 1cceu to Fuchu-IP !of 
•udil• 
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Final Technical Evaluation Rel)Or'l FPO-ORT-CSl-0102 Rev.1 

System V1lidatlon Test Procedure (FPG-TPRC-C51..0001, R.vision 2), N4 SlctJOn 
QUllification Tnl Summary Report (FPG-TRT-C51-0101 .Rev.0) . Section 6 

NICS0'1 Cntie1I Dig1t1J Review R990rt (FPG-DRT.CS1.()Q()5, Re<v191on 1), All Section 
Aclel'a Cnllc1I Digit1I Review Report (FPG-DRT -C51-0006. ReYlalon 0) , AJI Section 

•- "'""' WO/ 
Pl"limln1ry T~I Ewiu.tion Report (FPG-ORT-c51..0001 . RIYl~on 10). Appendix A 
CG Sl.Jrwy R1port (E05SR-001-R1) 
CG 5urv1y Report (E05SR-OOJ...R1) 
CG Survey Report (E06SR-001-R1) 
CG Surwy Report (E06SR-004-RO) 

(SM many other MCtiorw) 

Proce .. Control~ (System ValidatJon t•tr· aLfJJP!ul (FPG-PLN-A~ Revl&lon O) 
Proceas Control Sheet (Qua~flcalion lell1ng at jt~G-PLN-A70-00CW RtMslon J) 

NNR-06-001·1 
NNR-06-002-1111 
NNR-06-003-Ull 
NNR-07-002·1 
NNR-08--001-1 
NNR..()&..002.lfll 
VNNR-06-012 
VNNR-0&-013 
VNNR-07-001 
VNNR-07-002 

CG Surv.y Repon (E05SR-001-R1) 
CG Survey RitpOft (E05SR-OOJ...R1) 
CG Survey Report (E06SR-001 -R1) 
CG Surv.y Repon (EOOSR-004-RO) 
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1 Purpose 
This Verification and Validation (V&V) plan is prepared by Toshiba Nuclear Energy 
Systems & Services Division (NED) for the NRW-FPGA (Non-Rewritable Field 
Programmable Gate Array) -Based Power Range Monitor (PRM). This plan has the 
following purposes: 

, ( 1) This V & V plan (VVP) specifies V & V activities performed by NED and Toshiba 

Nuclear Instrumentation & Control Systems Dep. (NICSD). 

(2) This VVP defines the envelope of the NICSD VVP. 

For the V &V ofNRW-FPGA-Based PRM System, NICSD shall prepare its own VVP 
describing their V & V activities in detail. 

This VVP is based on NED AS-200A128 "Digital System Life Cycle Procedure," 
AS-200A129 "Digital System Development Procedure," AS-200A130 "Digital System 
Verification & Validation Procedure," AS-200A132 "Digital System Safety and Hazard 
Analysis Procedure," and Control & Electrical Systems Design & Engineering Dept. 
(ICDD) P-101 "NICSD Manufacture ofFPGA-Based Equipment." 
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2 Reference Documents 

2.1 Code of Federal Regulations 

This VVP does not refer to the Code of Federal Regulations (CDR) directly, but does 
indirectly through the TOSHIBA internal standards in section 2.4. 

2.2 Regulatory Guides and NRC Documents 

2.2.l US NRC Regulatory Guide 1.168 - Verification, Validation, Reviews, And Audits 

For Digital Computer Software Used in Safety Systems of Nuclear Power Plants, 

Revision 1 Feb. 2004. 

2.2.2 US NRC Regulatory Guide 1.152 - Criteria for Programmable Digital Computer 

System Software in Safety related Systems of Nuclear Power Plants, Revision 1 Jan. 

1996 

Other regulatory guides and NRC documents are referenced through the TOSHIBA internal 
standards in section 2.4. 

2.3 Industry Standards and EPRI Reports 

2.3.1 IEEE Std 1012-1998, "IEEE Standard for Software Verification and Validation" 

2.3.2 IEEE Std 829-1983, "IEEE Standard for Software Test Documentation" 

2.3.3 IEEE Std 7.4.3.2-1993, "IEEE Standard Criteria for Digital Computers in Safety 

Systems of Nuclear Power Generating Stations" 

2.4 Toshiba Internal Documents 

2.4.1 AS-200A002, "Design Verification Procedure" 

2.4.2 AS-200A005, "Design Review Meeting Convening Standard" 
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2.4.3 AS-200A010, "Control Procedure of vendor generated documents" 

2.4.4 AS-200A015, "Design Change Control Procedure" 

2.4.5 AS-200A128, "Digital System Life Cycle Procedure" 

2.4.6 AS-200A129, "Digital System Development Procedure" 

2.4.7 AS-200A130, "Digital System Verification & Validation Procedure" 

2.4.8 AS-200A131, "Digital System Configuration Management Procedure" 

2.4.9 AS-200A132, "Digital System Safety and Hazards Analysis Procedure" 

2.4.10 AS-300A006, "Nonconformance Control Procedure for Procured Items and 

Services" 

2.4.11 AS-300A008, ''Nonconformance Control and Corrective Action Procedure" 

2.4.12 AS-300Al03, "Test Control Procedure" 

2.4.13. P-101, "NICSD Manufacture ofFPGA-Based Equipment" 

2.4.14 FPG-PLN-A70-0001, Project Quality Assurance Plan 

2.4.15 FPG-PLN-C51-0002, Software Quality Assurance Plan 

2.4.16 FPG-RQS-C51-0001, Equipment Requirement Specification 

2.4.17 FPG-PRD-Al 1-0002, Master Engineering Schedule 

2.4.18 FPG-DRT-C51-0002, Preliminary Hazard Analysis Report 

2.4.19 NICSD D-68016, "NICSD Procedural Standard for FPGA Products Development" 

2.4.20 NICSD D-68017, "NICSD Procedural Standard for FPGA Device Development" 

2.4.21 NICSD D-68018, "NICSD Procedural Standard for Functional Element 

Development" 

2.4.22 NICSD D-68019, "NICSD Procedural Standard for FPGA Configuration 

Management" 

2.4.23 NICSD D-68020, "NICSD Procedural Standard for Control of Software Tools 

Used with FPGA Based Systems" 
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2.4.24 NlCSD D-67003, "NICSD Procedural Standard for Software Media Registration 

and Change" 

Notice: Upon application of above NED, NICSD and other Toshiba internal standards, the 
latest version shall be used. 
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3 Definitions and Abbreviations 

3.1 Definitions 

Functional Element (FE): A Functional Element is a component of digital logic that shall 

be completely verified and validated through full pattern tests. i.e. tests that are performed 

for every possible input combination. An FE is written in Very High Speed Integrated 

Circuit Hardware Definition Language (VHDL). All VHDL source for the 

NRW-FPGA-Based PRM System shall solely consist of FEs and interconnects between FEs. 

hazard: A source of potential harm or a situation with a potential for harm in terms of 

human injury,· damage to health, property, or the environment, or some combination of these 

(Reference 2.3.1). 

module: A part of a unit. Modules have the specific functions, for example, circuit 

board(s), AC-DC converter, connector assembly etc. See unit. 

Netlist: Description of logics created by the logic synthesis tool. A design engineer 

describes FPGA logic in the form of VHDL source codes. The logic synthesis tool 

converts the VHDL source code into forms of digital circuits and outputs the resulting 

circuit in the form of a Netlist. The layout tool transforms the Netlist into physical 

placeme~t of interconnects on the FPGA, which are represented as an FPGA fuse-map. 

unit: NRW-FPGA-Based PRM System consists of th~ LPRM units, the LPRM/APRM units, 

and the FLOW units. Each unit is a drawer type chassis which houses the individual 

plug-in modules. 

validation:. Confirmation by examination and provisions of objective evidence that the 

particular requirements for a specific intended use are fulfilled. The process of evaluating 

a system or component during or at the end of the development process to determine 

whether it satisfies specified requirements. · 

verification: Confirmation by examination and provision of objective evidence that 

specified requirements have been fulfilled. The process of evaluating a system or 

component to determine whether the products of a given development phase satisfy the 

conditions imposed at the start of that phase. 

3.2 Abbreviations 

APRM: Average Power Range Monitor 
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DCN: 
DRS: 
DVR: 
EDIF 
ERS: 
FPGA: 
ICDD: 
IPSNE: 

IR: 
LPRM: 
MCL: 
NED: 
NICSD: 
NRW-FPGA: 
PHA: 
PRM: 
PRS: 
QA: 
RTM: 
SCSI: 
SDD: 
SER: 
SIL: 
SQAP: 
SRS: 
VDCL: 
VHDL: 

V&V: 
VFS: 
VVP: 
VVR: 

Design Change Notice 
Document Review Sheet 
Design Verification Report 
Electronic Design Interchange Format 
Equipment Requirement Specification 

FPG-PLN-C51-0006 Rev.5 

Field Programmable Gate Array (a programmable logic device) 
Control & Electrical Systems Design & Engineering Department 
Toshiba Corporation, Industrial and Power Systems & Services 
Company, Nuclear Energy 
Independent Reviewer 
Local Power Range Monitor 
Master Configuration List 
Nuclear Energy Systems and Services Division 
Nuclear Instrumentation & Control Systems Department 
Non-Rewritable Field Programmable Gate Array 
Preliminary Hazard Analysis 
Power Range Monitor 
Problem Reporting Sheet 
Quality Assurance 
Requirements Traceability Matrix 
Small Computer System Interface 
Software Design Description 
Safety Evaluation Report 
Software Integrity Level 
Software Quality Assurance Plan 
Software Requirements Specification 
Vendor generated Document Check List 
Very High Speed Integrated Circuit Hardware Definition Language (A 
hardware description language that defines the FPGA circuit) 
Verification and Validation 
Verification Follow Sheet 
Verification and Validation Plan 
Verification and Validation Report 
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4 Verification and Validation Overview 

4.1 Organization 

The NRW-FPGA-Based PRM System Software Quality Assurance Plan (SQAP) (Reference 
2.4.15) describes the V&V Team organization. Figure 4-1 is excerpted from the SQAP and 
depicts the NED V & V Team organization. 

Both design and V&V activities shall be performed by Control & Electrical Systems Design 
& Engineering Dept. (ICDD). However, as shown in the figure above, the Monitoring 
System Engineering Group (which consists of the Design Engineers lead by the Group 
Manager) shall perform design activities, and the V&V team (that is independent from the 
Design Engineers) shall perform V & V activities which require independence. 

NICSD shall describe its V & V organization in the NICSD VVP. 

Sourcing Dept 
Plant Project 
Engineering Dept 

Vice President, IPSNE 

Technology Executive, NED 

Senior Manager 

Group Manager 

Design Engineers 

Monitoring System 
Engineering Group 

........ .(3) 

···· ... 
\'4 

Control & Electrical Systems 
Design & Engineering Dept 

Quality Assurance Dept. 

QA Staff PQA 
Engineers 

(1) Assign and evaluate the Group 
Manager 

(2) Report to the Senior Manager 
(3) Assign and evaluate the 

verifiers 
(4) Assign Engineers 
(5) Report to the Manager 
(6) Submittal of design 

documentation for review 
(7) Submittal ofreviewed 

documentation for approval 

* The V & V team consists of persons who belong to the Control & Electrical Systems Design & 
Engineering Department, and who are independent from the Monitoring System Engineering 
Group with separate cost, schedule and resources. 

Figure 4-1 NED Organization associated with this Plan 
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4.2 Master Schedule 

Activities described in this VVP shall be performed according to the Master Engineering 
Schedule (Reference 2.4.17) that was established by NED at the beginning of the 
NRW-FPGA-Based PRM System Qualification Project (FPGA/SER Project). 

For the V&V activities performed by NICSD, NICSD shall establish its master schedule 
based on NED's Master Engineering Schedule. NICSD shall provide its schedule to NED 
with the NICSD VVP (See section 5.2). 

4.3 Software Integrity Level Scheme 

The software integrity level (SIL) scheme shall be determined based on Table A-1 of 
AS-200A129 Digital System Development Procedure (Reference 2.4.6), which is considered 
to be equivalent to the Appendix B of IEEE Std 1012 (Reference 2.3.1). 

The SIL shall be 4 for the PRM safety software and 3 for the PRM non-safety software as 
documented in the Appendix A of the SQAP. Note that all the V & V activities defined in 
section 5 shall be applied for both SIL-3 and SIL-4 PRM software. 

4.4 Resource Summary 

The Senior Manager ofICDD of NED shall assign appropriate persons for the V &V team to 
perform the NED V&V activities. The V&V team members shall meet the following 
restrictions: 

• Be independent of the design activities in schedule, cost, and resource. 
• Be technically qualified for the work performed. 

NICSD shall assign appropriate persons for the NICSD V&V team to perform the NICSD 
V & V activities. NICSD shall state more detail about the resources for activities in the 
NICSD VVP. The NICSD V &V team members shall meet the following restrictions: 

• Be independent of the design activities in schedule, cost, and resource. 
• Be technically qualified for the work performed. 

The NICSD Senior Manager or a Group Manager who is independent of the design activities 
shall be responsible for the assignment of the NICSD V &V team members. 

This VVP includes some special procedural requirements to NICSD. NICSD shall prepare 
necessary resources including facilities and tools in order to meet the requirements. 
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4.5 Responsibilities 

For the NED part of the V&V activities, the responsibilities of the V&V activities are 
defined inAS-200A130 Digital System V&VProcedure (Reference 2.4.7) as follows: 

The Preparer(s) of documentation ofV &V activities must: 
• Be in the V & V team which is independent of the Engineering/Design Group 

that has responsibility for the software development activities, with separate 
cost, schedule and resources. 

• Not have contributed to the design. 
• Be technically qualified for the work performed. 

The Independent Reviewer of documentation of V & V activities must: 
• Be in the V & V team which is independent of the Engineering/Design Group 

that has responsibility for the software development activities, with separate 
cost, schedule and resources. 

• Not have contributed to the design. 
• Be independent of the Preparer of the V&V Activity Output Document (that is, 

the Independent Reviewer must not have collaborated on the preparation of the 
document). 

• Be technically qualified for the work being reviewed. 

The independent review of docum_entation of V&V activities, as well as design 
documentation, shall be performed by V & V personnel. As shown in Figure 4-1 the V & V 
personnel are independent of the Monitoring System Engineering Group. 

All safety related development documents must also be approved in writing prior to use. 
The Approver is usually the Group Manager. 

For the Preparer, the Independent Reviewer, and the Approver for specific documents, Table 
3 ofICDD P-101 (Reference 2.4.13) shall be applied. 

For the NICSD part of the V&V, NICSD shall assign NICSD V&V team for the NICSD 
V & V activities. The responsibilities of the Preparer, the Independent Reviewer, and the 
Approver of NICSD must be equivalent to those of NED stated above. 

The NICSD V & V team shall be responsible for the following activities: 
• Establishing the NICSD VVP 
• Independent review of design documents 
• Reviewing the Requirements Traceability Matrix (RTM) that is prepared based 

on the concept phase RTM, which is to be received from NED. 
• Issuing the NICSD V & V report (VVR) at the end of each V & V phase. 

The NICSD V&V team shall submit the NICSD VVP and NICSD VVRs to the NED V&V 
team without delay. The NED V & V team reviews those documents to determine whether 
they are acceptable for NED. If those documents are not acceptable, the NED V&V team 
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shall prepare Nonconforrnance Notice Report (NNR) m accordance with the SQAP 
(Reference 2.4.15). 

NED V&V personnel may also perform witness activities on the works of NED and NICSD 
design engineers to verify that they are working in compliance with applicable 1nternal 
standards. For NICSD design engineers, they are required to work in accordance with the 
special provisions from NED, especially provisions to avoid security risks. Results of 
these reviews if necessary, shall be documented in NED 's VVR for each phase .. 

4.6 Tools, Techniques, and Methodologies 

For tools, techniques, and methodologies, refer to Section 9 of the· SQAP. The following is 
additional information about the tools that NICSD uses for its V & V activities: 

1. Synplify Tool 
The Synplify tool synthesizes logic from VHDL source codes and produces Netlists. 
As by-products of logic synthesizing, Synplify performs syntactic check of the 
VHDL source codes and adequacy check; of the synthesized logic. 

2. Netlist Viewer tool 
The Netlist Viewer tool depicts the logic block diagrams according to the Netlists. 
The Netlist Viewer tool is used to inspect the Netlist to ensure the correct 
conversion of the logic, i.e. ensure that functional elements (FEs) are correctly 
connected in the Netlists. The Netlist Viewer tool is integrated as a function in the 
Actel Libero tool, which is an FPGA development package. (See 5.5.2) 

3. Designer tool 
The Designer tool is a layout tool. It converts gate-level Netlists into a Fuse Map 
file. To generate the Fuse Map file, the Designer tool determines which cells in an 
FPGA chip are to be used, and makes connections to obtain the desired circuit 
defined by the Netlist. The Designer tool is used to generate the gate-level delay 
information. 

4. ModelSim tool 
ModelSim to~l is used for simulation of an FPGA using the gate-level Netlists and 
gate-level delay information generated by Designer tool, for generation of test 
signals for the PinPort device to test FPGAs, and for measurement of the toggle 
coverage rate for given test vectors. 

5. Silicon Sculptor tool 
Silicon Sculptor tool embeds Fuse Maps generated by the Designer tool on the 
FPGAchips. 

6. PinPort device 
The PinPort device has a small computer system interface (SCSI), which is 
connected by an SCSI cable to a personal computer containing the ModelSim tool. 
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For each test, the ModelSim tool generates inputs to, and monitors outputs from, the 
FPGA chip. For this testing, the FPGA chip is mounted in a socket in the PinPort 
device. 

NICSD shall use these tools in accordance with NICSD procedure D-68020 (Reference 
2.4.23). In addition, NICSD shall prepare an appropriate procedure meeting the 
requirements in section 3.2.3 of SQAP, in particular personnel training to use the tools. 
The procedure can be prepared as a part of the NICSD VVP. 

NICSD may use test equipment for the validation testing of Units/Modules. This 
equipment includes a signal generator and a data recorder. The signal generator generates 
inputs to the Units/Modules, while the data recorder records outputs from the Units/Modules. 
To control the signal generator and the data recorder, test equipment software may be used. 

To develop new test equipment software, or use legacy software, NICSD shall follow the 
SQAP including the requirements for configuration management, and D-68020. NICSD 
shall explain the V & V activities associated with the use of their tools in the NICSD VVP. 

NED shall assess the controls of the tools and test equipment software as a V & V activity. 
See section 5.5.6, 5.6.4, and 5.7.4. 

For system validation testing, NED may use test equipment software similar to that used for 
Unit/Module testing. To develop new equipment software, or use legacy software, NED 
shall follow the SQAP including the requirements for configuration management. 
Specifically: 

• For newly developed test equipment software, NED shall follow the life cycle 
approach in accordance with AS-200A128 through AS-200A132. The SIL shall be 
2 for the software, and the scope and rigor of V & V for the software are determined 
in accordance with SIL 2. The developed software shall be controlled under the 
configuration management requirements of section 10 of the SQAP. 

• For legacy test equipment software, NED shall perform the following activities for 
the software: 
- Define the Test Equipment software functions required in the project. 
- Establish the equipment software acceptance criteria. 
- Establish the procedure to use the equipment software. This procedure includes 

the methods to record errors in accordance with the configuration management 
process. 

- Perform hazard analysis to ensure that the software causes no harm to the 
product. 
Train the personnel to use the test equipment software. 

Section 5.5 of SQAP defines the metrics that should be maintained for each 
NRW-FPGA-Based PRM system. 
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5 Verification and Validation Activities for This Project 
(1) Management of V & V 

IEEE Std 1012 (Reference 2.3.1) defines tasks for the management of V&V. Table 5-1 
shows the corresponding activities in the project. 

Table 5-1 V &V Tasks for Management ofV &V 

Task defined in IEEE Std 1012 Activity in this VVP 
1) Software Verification and Establishment of this VVP 
Validation Plan (SVVP) Generation 
2) Baseline Change Assessment The configuration management activities in section 5 .10 covers 

the requirements of the Baseline Change Assessment 
3) Management Review ofV&V V & V personnel shall review the V & V efforts at the end of each 

V&V phase, and summarize the results in the VVR. 
4) Management and Technical Review V & V personnel shall attend the design review meetings, which 
Support is prescribed in AS-200A005 (Reference 2.4.2), for 

management and technical support, if necessary. 
5) Interface With Organizational and V&V personnel shall attend the project meeting to coordinate 
Suooorting Processes V & V effort with organizational and supporting processes. 

(2) V&V Phases 
Required V&V activities for the NWR-FPGA-Based development are defined m 
AS-200Al30 "Digital System Verification & Validation Procedure" (Reference 2.4.7). 

ICDD P-101 (Reference 2.4.13) describes how the requirements of the AS-200Al28 
(Reference 2.4.5) through AS-200Al32 (Reference 2.4.9) are to be implemented in the 
development and procurement ofFPGA-based systems from NICSD. 

P-101 decomposes the V&V phases in AS-200Al30 to the following, as shown in Figure 
5-1: 

(1) Project Planning and Concept Definition phase 

(2) Requirements Definition phase 

(3) Design phase 

(4) Implementation and Integration phase 

(5) Unit/Module Validation Testing phase 

(6) System Validation Testing phase 

(7) Operation and Maintenance (O&M) phase. 
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Project Planning and Requirements Design Phase Implementation & Unit/Module System Validation Operation and 
Concept Definition Definition Phase Integration Phase Validation Testing Testing Phase Maintenance 
Phase Phase Phase 

Dochcation Pia for 
UiuttModulc:Md 
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NICSD Activities Per NICSD ISO Proced 
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Requirements 
S 1fic•1on 

Sofh\.an: Design 
Doc11n111:nts 

Code.Softwan: 
Buclme, FPGA 
TCSI Procodurea. 

FPGA Test ....... 

D NICSD Activities 

Figure 5-1 Process for Development and Procurement ofFPGA-based systems 

In addition, P-101 prescribes which parts NED shall perform and which parts NICSD shall 
perform. Further information for V&V activities for each phase is described in the 
following sections. In this project, the O&M phase is considered to correspond to the 
qualification testing phase. Note that the scope of this VVP does not include the O&M 
phase. 

The following sections, V & V inputs and outputs are defined for each V & V phase. The 
source and format of the inputs and outputs are defined in relevant NED and NICSD 
standards. 

5.1 Project Planning and Concept Definition Phase 

NED V&V personnel shall perform all Project Planning and Concept Definition Phase 
(Concept Phase) V&V activities. 

V&V Inputs: 
(1) ERS (Review Document) (Reference 2.4.16) 
(2) SQAP (Review Document) (Reference 2.4.15) 
(3) Preliminary Hazard Analysis (PHA) Report (Review Document) 

(Reference 2.4.18) 
V&V Outputs: 

(1) VVP (This document) 
(2) Document Review Reports 
(3) Project Planning and Concept Definition Phase RTM 
(4) Project Planning and Concept Definition Phase VVR 
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5.1.1 Preparation of VVP . 
NED V&V personnel shall prepare NED VVP in accordance with AS-200Al30 and the 
SQAP. 

5.1 .2 Document Reviews 

NED V&V personnel shall perform an independent review of the following documents for 
completeness, correctness, consistency, and accuracy: 

• SQAP, including the Project Specific Configuration Management Plan. 
• Equipment Requirement Specification (ERS) 
• Preliminary Hazard Analysis Report (PHA) 
• VVP (This document) 
• Concept Phase RTM 
• Concept Phase VVR 

Note that the section 6 of the SQAP states the reviews for the ERS and VVP, and Appendix 
A of the SQAP defines the SIL applied to the PRM Systems. 

All documents listed above will be independently reviewed. Document review is a method 
of verification to assure that the design output is correct and satisfactory by addressing that, 
the design inputs were correctly incorporated into the design, and the design output is 
reasonable compared to the design input. If the document includes design, the review shall 
be performed in accordance with AS-200A002 (Reference 2.4.1), the review result shall be 
documented on the Design Verification Report (DVR), and when applicable the Verification 
Follow Sheet (VFS) shall be used for identification of comments and following up the 
comments to close. Otherwise they may be documented using the DRS that is the exhibit 
of P-101. 

For the review of the RTM, the Independent Reviewer shall review to ensure all entries 
made contain sufficient detail, complete and unambiguous. 

5.1.3 Project Planning and Concept Definition Phase RTM effort 

(1) Preparation of the RTM 

NED design engineer shall prepare the Project Planning and Concept Definition Phase RTM, 
to track implementation of requirements. 

The requirements shall be taken from the input documents of the Project Planning and 
Concept Definition, which are listed as " input" at the beginning of this section. 

All the requirements entered in the RTM shall be collected and compiled by the RTM 
Preparers. The entries in the RTM should be limited to requirements which are verifiable 
(testable or measurable) but must completely cover all the functionality of the product under 
development. 

The Preparer shall summarize any open items revealed by the RTM effort. The Design 
/Engineering Group must resolve these items to the satisfaction of the RTM Preparer and the 
Reviewer. 
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(2) Compilation of the Project Planning and Concept Definition Phase RTM report 
NED design engineer shall prepare and release the Project Planning and Concept Definition 
Phase RTM report for internal use, with a summary of open items revealed by the RTM 
effort. 

5.1.4 Concept Phase VVR 
NED V & V personnel shall produce this VVR including: 

(1) References to the reviewed documents. 
(2) References to the DVRs. 
(3) References to the Concept Phase RTM. 
( 4) Any findings, recommendations, or suggestions to reduce any risks identified in 

the V & V activities. 

5.2 Establishment of NICSD V&V Plan 

The NICSD V&V team shall establish its own VVP conforming to the NED VVP (this 
document) and submit the NICSD VVP to the NED V&V team. The NED V&V personnel 
shall review the NICSD VVP to assure that the NICSD VVP meets the requirements of the 
NED VVP. The review shall be performed in accordance with Section 6.4 of the SQAP, 
and recorded in a Vendor generated Document Check List (VDCL) in accordance with 
AS-200A010 (Reference 2.4.3). The NED V&V Team shall notify NICSD in writing 
about the results of this review and whether the NICSD VVP is acceptable. The Group 
Manger of the Monitoring System Engineering Group shall approve the NICSD VVP based 
on the review. 

The NICSD VVP may be written in Japanese. 

5.3 Requirements Definition Phase 

NICSD shall perform the Requirements Definition Phase (Requirements Phase) V & V 
activities in accordance with the NICSD VVP. In addition, NED V&V personnel will 
perform the independent review of the updated PHA, and prepare an NED Requirement 
Phase VVR. This section states the minimum requirements for the NICSD VVP, which 
shall specify the details of the NICSD V & V activities. 

V&V Inputs: 
(1) ERS (Base Document) 
(2) Project Planning and Concept Definition Phase RTM (Base Document) 
(3) Unit/Module Design Specifications (Review Document) 
(4) PHAReport (Review Document) 

V&V Outputs: 
(1) Document Review Reports (by NICSD and NED) 
(2) Requirements Definition Phase RTM (by NICSD) 
(3) NICSD Requirements Phase VVR (by NICSD) 
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( 4) Requirements Phase VVR (by NED) 

5.3.1 Document Reviews 
The NICSD V & V team shall perform the following independent reviews: 
Review of the Software Requirements Specification (SRS) included in the Unit Design 
Specifications and Module Design Specifications, for completeness, correctness, consistency, 
and accuracy. The review includes a check that the requirements are unambiguous, testable 
or observable, and that the requirements provide acceptance criteria or acceptable ranges of 
values. The functional requirements, interface requirements and functional allocation 
written in the SRS shall be reviewed. 

The reviewers shall document results of the review in accordance with NICSD D-68016 
(Reference 2.4.19). 

The NED V & V personnel shall independently review the Requirements Definition Phase 
PHA, and document the results of the review in accordance with AS-200A002. 

5.3.2 Requirements Definition Phase RTM effort 

(1) Preparation of Requirements Phase RTM 
NICSD design engineer shall generate the Requirement Definition Phase RTM to trace the 
requirements collected during the Concept Phase RTM effort to the requirements in the 
Unit/Module Design Specifications. 

The NICSD V & V team shall independently review this RTM, and verify the following: 
• The requirements are traceable "forwards" from the base requirements (from the 

Concept Phase RTM) to the SRS; that is, that all the requirements from the Concept 
Phase appropriately correspond to the functions described in the Unit/Module 
Design Specifications. In addition, the SIL requirements from the Concept Phase 
are addressed in the SRS. 
It should be noted that since NED prepares the ERS based on the vendor package, 
the requirements in the Concept Phase RTM should be consistent with those in the 
SRS. 

• The requirements are traceable "backwards" from the SRS to the Concept Phase. 
That is, all the requirements listed in the SRS are covered by the Concept Phase 
requirements, and no new requirements have been created in the Unit/Module 
Design Specification. 

The NICSD Design Group and V&V team shall report any open items or nonconformance 
items revealed by the Requirements Definition Phase RTM effort. 

The NICSD VVP shall specify the method to track the completion of open items. 

(2) Compilation of the Requirements Definition Phase RTM report 
NICSD shall compile the Requirements Definition Phase RTM report. The RTM report 
must include the RTM, how each requirement is addressed in the Unit/Module Design 
Specifications, the open items, and any resolutions to the open items. 
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5 .3 .3 Issuance of the Requirements Definition Phase V & V Report 
The NICSD V&V team shall issue the NICSD Requirements Definition Phase VVR. The 
report includes: 

(1) Copies of or references to Document Reviews. 
(2) Reference to the Requirements Definition Phase RTM 
(3) Any findings, recommendations, or suggestions to reduce risks identified in the 

V & V activities. 

NED V & V personnel shall establish the Requirements Definition Phase VVR based on the 
NICSD VVR. The report includes any findings, recommendations, or suggestions to 
mitigate any V&V risks in this phase. The NICSD VVR shall be attached to the NED 
VVR. 

5.4 Design Phase 

In the design phase, NICSD produces the FPGA Design Specifications including the 
Software Design Description (SDD) for each FPGA. Because FPGAs are independent 
from each other, most of the activities in this phase and the implementation phase can be 
performed independently. 

NICSD shall perform the Design Phase V & V in accordance with the NICSD VVP. In 
addition, NED V & V personnel will perform the independent review of the updated PHA, 
and prepare an NED Design Phase VVR. This section states the minimum requirements 
for the NICSD VVP, which shall specify the details of the NICSD V & V activities. 

It should be noted that the logic design is made using FEs and interconnects between FEs. 
All the FEs used in design are registered in the FE library through the life-cycle activities 
defined in the NICSD procedure D-68018 (Reference 2.4.21). 

V&V Inputs: 
(1) Urtit/Module Design Specifications (Base Document) 
(2) Requirements Definition Phase RTM (Base Document) 
(3) FPGADesign Specification (Review Document) 
(4) PHAReport (Review Document) (Reference 2.4.18) 

V&V Outputs: 
(1) Document Review Reports (by NICSD and NED) 
(2) Design Phase RTM (by NICSD) 
(3) NICSD Design Phase VVR (by NICSD) 
( 4) Design Phase VVR (by NED) 

Note: NICSD V &V activities for FEs are described separately in Section 5.8. 
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5.4.1 Document Reviews 
The NICSD V&V team shall perform an independent review of the SDD included in the 
FPGA Design Specifications for completeness, correctness, consistency, and accuracy. The 
FPGA design shall comply with the design rules of FPGA logic in Appendix A of NICSD 
procedure D-68017 (Reference 2.4.20). The special instruction to be applied in the review 
is that the logic of FPGA shall be constructed of previously tested FEs, and the interface to 
each FE shall be consistent with that specified in FE specifications. 

The review includes the check of FE documents. (See section 5.8.) 

The reviewers shall document results of the review in accordance with NICSD D-68016. 

The NED V&V personnel shall independently review the Design Phase PHA, and document 
the results of the review in accordance withAS-200A002. 

5.4.2 Design Phase RTM effort 

(1) Preparation of Design Phase RTM 
NICSD shall perform the Design Phase RTM effort to trace the design as documented in the 
FPGA Design Specifications to the Requirements Phase RTM effort. 

The NICSD V & V team shall independently review this RTM, and verify the following: 
• The requirements are traceable "forwards" from the base requirements in the 

Requirements Phase to the FPGA Design Specifications; that is, each FPGA in the 
FPGA Design Specifications addresses the functions and interfaces of the FPGA 
requirements described in the Module Design Specifications. In addition, the SIL 
requirements from the Requirements Phase are addressed in the FPGA Design 
Specifications. 

• The requirements are traceable "backwards" from the FPGA Design Specifications 
to the Requirements Phase. 

The NICSD Design Group and V&V team shall report any open items revealed by the 
Design Phase RTM effort. The report shall be issued in accordance with the official 
document procedure of NICSD. The Design Group must resolve these items to the 
satisfaction of the RTM Preparer and the Reviewer. Any open items not resolved during 
this phase must be carried to the next phase. 

The NICSD VVP shall specify the method to track the completion of open items. 

(2) Compilation of the Design Phase RTM report 
NICSD shall compile the Design Phase RTM report. The Design Phase RTM report must 
include the RTM, how each requirement is addressed in the FPGA Design Specifications, 
the open items, and any resolutions to the open items. 

5.4.3 Issuance of Design Phase V &V Activities Report 
NICSD shall issue the NICSD Design Phase VVR. The report includes: 

(1) Copies of or references to Document Reviews. 
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(2) Copies of or references to the results of the checks of the FE document, the FE 
library control, and the software tool control. (See 5.8) 

(3) Reference to the Design Phase RTM. 
( 4) Any findings, recommendations, or suggestions to reduce any risks identified in the 

! 

V&V activities. 

NED V&V personnel shall establish the NED Design Phase VVR based on the NICSD 
VVR. The report includes any findings, recommendations, or suggestions to mitigate any 
V & V risks in this phase. The NICSD VVR shall be attached to the NED VVR. 

5.5 Implementation and Integration Phase 
NICSD shall perform the Implementation and Integration Phase (Implementation Phase) 
V&V in accordance with the NICSD VVP. In addition, NED V&V personnel will perform 
the independent review of the updated PHA, and prepare an NED Implementation Phase 
VVR. This section includes the minimum requirements for the NICSD VVP, which will 
specify the details of the NICSD V & V activities. 

The development activities in the implementation and integration phase are divided into the 
following steps as illustrated in P-101. 

Step (1): VHDL Source Coding 
Step (2): FPGA Implementation 
Step (3): FPGA Validation 

In step (1 ), NICSD design engineers generate VHDL source codes implementing the 
functional requirements from the SDD using editor tools. In the coding, verified functional 
elements (FEs) are used to implement specific logic steps. Although editor tools are 
software, errors in the editor tools are likely to be obvious to the NICSD design engineers. 

In step (2), the VHDL source codes are compiled into gate-level Netlists by the Synplify tool. 
To verify that the gate-level Netlists are correctly converted, the Netlists are drawn in logic 
diagrams, and visually compared with the VHDL source codes. The gate-level Netlists are 
converted to Fuse Maps by the Actel Designer tool, then the NICSD design engineers embed 
the Fuse Maps into FPGA chips by the Silicon Sculptor tool. Test vectors used in step (3) 
and FPGA Validation test procedures are prepared in this step. The test vectors shall be 
prepared so that every operative connection between FEs is tested. More detailed 
explanation is described in section 5.5.2. 

Note that "FPGA Validation test procedure" is equivalent to "FPGA Test Procedure" in 
NICSD procedure D..:68017. Similarly, "FPGA Validation test report" is equivalent to 
"FPGA Test Report" in NICSD procedure D-68017. 

In step (3), the NICSD design engineers test the FPGA chips with embedded Fuse Maps 
using the PinPort device and ModelSim tool. The ModelSim tool generates inputs to the 
FPGAs according to the test vectors, which are generated prior to the FPGA validation 
testing. 
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For steps (2) and (3), software tools are used where the results of software tool errors may 
not be obvious to the NICSD design engineers. So, the verification and testing are 
carefully considered. 

The V&V in this phase includes activities (discussed below) to mitigate software tool errors, 
such as incorrect compilation of VHDL source codes, incorrect gate assignment, or faulty 
connections between FEs. 

V&V Inputs: 
(1) FPGA Design Specifications (Base Document) 
(2) Design Phase RTM (Base Document) 
(3) FPGA Source Code written in VHDL language (Review Document) 
(4) Log files produced by software tools (Review Document) 
(5) FPGA validation test procedure (Review Document) 
(6) FPGA validation test reports (Review Document) 
(7) Software Baseline (Review Document) 
(8) PHAReport (Review Document) 

V & V Outputs: 
(1) Document Review Reports (by NICSD and NED) 
(2) Implementation Phase RTM (by NICSD) 
(3) NICSD Implementation Phase VVR (by NICSD) 
(4) Implementation Phase VVR (by NED) 

5.5.1 VHDL Source Codes 
The NICSD V & V team shall review the VHDL source codes for FPGA logics with the depth 
and intensity commensurate with the SIL of the source codes. 
The review includes: 

• Tracing the source code to the FPGA design specifications to verify correctness, 
consistency, completeness, and accuracy. 

• Reviewing the source code for compliance with the design rules of FPGA logic in 
Appendix A of NICSD procedure D-68017. 

In particular, the logic for the safety system FPGA must consist of combinations of the FEs. 
The review shall check to ensure that the interfaces between FEs are correct. 

5.5.2 Logic Synthesis and Layout Verification 
The NICSD design engineers use the Synplify tool to compile a VHDL source code to 
gate-level Netlists. A Netlist is stored in an EDIF (Electronic Design Interchange Format) 
file. 

The Netlist Viewer tool integrated in the Actel Libero tool depicts logic diagrams according 
to the Netlist. The NICSD design engineers compare the original VHDL files with the 
logic diagrams to verify the correctness of the compilation. In the comparison, checks 
shall be made for the block connections and the FE interfaces. Note that FEs are seen as 
elementary logic blocks on the logic diagrams. 
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Since VHDL source codes implement logics using FEs, the Netlist includes "calls" for the 
FEs. The Designer tool integrates the Netlist file and the FE Netlists withdrawn from the 
FE library into a single Fuse Map 

The NICSD V & V team shall perform the verification, which includes: 
(1) Checking the message files. produced by Synplify tool and Designer tool, to 

confirm that the logic synthesis and layout are performed normally. The 
software tool options and tool warning messages shall be checked. 

(2) Review the results of comparison between the logic block diagrams and VHDL 
files. 

The NICSD VVP shall state the method to be used in performing the verification. 

5.5.3 FPGA validation testing 
FPGA validation testing shall be performed in accordance with NICSD procedure D-68017, 
using test purpose FPGAs that are prepared in the same manner as those FPGAs to be 
implemented in the modules. 

The design engineers who perform FPGA testing shall prepare Problem Reporting Sheets 
(PRS) in accordance with NICSD procedure D-68017, to document any test failures, any 
product or configuration nonconformance, or any errors in the test procedure itself. The 
PRS shall be resolved by modifying design documentation, logic, or testing plans and 
procedures as necessary, revising all previous materials and performing reviews as necessary 
to incorporate the changes. NICSD shall document the amount of retest required for these 
changes, and shall perform retests as needed to resolve all PRSs. 

5.5.4 Document Reviews 
The NICSD V &V team shall perform an independent review of the following items: 

(1) FPGA validation test procedures 
Review the FPGA validation test procedures prepared by the NICSD Design Group for 
completeness, correctness, consistency, and accuracy. The FPGA Validation tests shall 
achieve 100% toggle coverage of the active FE connections using the toggle coverage 
scheme provided by the ModelSim tool. 

The FPGA Validation tests shall be performed to assure that every operative connection 
between FEs is toggled. Note that not all connections in a FPGA can be toggled, because 
some connections are connected to ground l~vel or power level directly. 

NICSD shall evaluate the test coverage ratio, i.e. the number of toggled connections in the 
test to the number of operative connections, and confirm that the ratio achieves 100%. 

In addition, experience has shown that 100% toggle testing may not fully test all 
connections between FEs. For example, in testing an OR gate that inputs signal A and B, 
and outputs signal X, toggling the signal A while the signal Bis set to "1" has no meaning, 
since the signal X keeps "l" regardless of the signal A value. NICSD design engineers 
shall review the circuit performance using the Netlist Viewer tool to determine if additional 
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tests are needed to check all connections. When needed, these additional tests are added to 
the test vector. The final test vector is fully verified to assure the completeness of the logic 
of the FPGAcircuit design. 

(2) FPGA validation test reports 
After NICSD design engineers (who are independent of the design engineers of the FPGA 
product being tested as required by D-68016) will perform these tests, the NICSD V&V 
Team shall reviews the FPGA validation test reports to verify: 

• The tests have been appropriately performed according to the test procedures. 
• There are sufficient tests records, including the findings during the validation 

testing 
• The tests results are acceptable. 
• If above issues are not satisfied, the test shall be performed again. 

(3) Software Baseline 
The NICSD design engineers shall establish the Software Baseline after FPGA Validation 
Testing is finished. The NICSD V & V Team shall review the Software Baseline to confirm 
that the items required by the NICSD procedure D-68019 (Reference 2.4.22) have been 
appropriately established. 

( 4) Implementation Phase PHA 
The NED V & V personnel shall independently review the Implementation Phase PHA, and 
document the results of the review in accordance with AS-200A002. 

5.5.5 Implementation Phase RTM effort 

(1) Preparation of Implementation Phase RTM 
NICSD shall perform the Implementation Phase RTM effort to trace the FPGA validation 
test procedures to the preceding phases of the RTM effort. 

The NICSD V & V team shall independently review this RTM, and verify the following: 
• The requirements are traceable "forwards" from the base requirements to the FPGA; 

that is, that all the requirements in the Design Phase are correctly addressed in the 
FPGA validation test cases and the test results are acceptable. 

• The requirements are traceable "backwards" from the FPGA validation procedures 
to the Design Phase. 

(2) Compilation of the Implementation Phase RTM Report 

• The Implementation Phase RTM report must include the RTM, how each 
requirement is addressed in the FPGA validation test procedures, the open items, 
and any resolutions to the open items. 

5.5.6 Assessment of Software tools 
NED V & V personnel shall assess the NICSD control of the software tools used in the design 
and V&Vactivities. 
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NED V & V personnel shall review NICSD's records for software tool control to ensure: 

• FPGAs used for the project are manufactured using the correct tool versions. 
• NICSD is controlling the software tools in accordance with procedures that NED 

has reviewed and approved. 

NED may also perform in-process audits and witness activities to verify that NICSD is 
working in compliance with these controls and procedures. Results of these reviews, and 
audits if necessary, shall be documented in NED's VVR for this phase. 

5.5.7 Issuance oflmplementation Phase V&V Report 

NICSD shall issue the NICSD Implementation Phase VVR. The report includes: 

(1) Copies of or references to Document Reviews. 
(2) Copies of or references to the source code reviews. 
(3) Copies of or references to the software tools message file checks 
( 4) Copies of or references to the logic block diagram checks 
(5) Reference to the Implementation Phase RTM 
(6) Any findings, recommendations, or suggestions to reduce risks i~entified in the 

V&Vactivities. 

NED V&V personnel shall establish the Implementation Phase VVR based on the NICSD 
VVR. The report includes any findings, recommendations, or suggestions to mitigate any 
V & V risks in this phase. The NICSD VVR shall be attached to the NED VVR. 

5.6 Unit/Module Validation Testing Phase 

After the FPGA testing has finished, the validated FPGA logics are embedded into new 
FPGAs, which are soldered on the printed circuit boards. Finally, the printed circuit boards 
are assembled as the modules. NICSD shall perform Unit/Module Validation Testing 
Phase V&V in accordance with the NICSD VVP. In addition, NED V&V personnel will 
perform the independent review of the updated PHA, and prepare an NED Unit/Module 
Validation Testing Phase VVR. This section states the minimum requirements for the 
NICSD VVP, which will specify the details of the NICSD V & V activities. 

V&V Inputs: 
(1) Module validation test procedures (Review Document, Base Document) 
(2) Unit validation test procedures (Review Document, Base Document) 
(3) Module validation test reports (Review Document) 
(4) Unit validation test reports (Review Document) 
(5) User Documentation for Unit and Module (Review Document) 
(6) Requirements Phase RTM (Base Document) 
(7) PHA Report (Review Document) 

V&V Outputs: 
(1) Document Review Reports (byNICSD and NED) 
(2) Unit/Module Validation RTM (by NICSD) 
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(3) NICSD Unit/Module Validation Testing Phase VVR (by NICSD) 
( 4) Unit/Module Validation Testing Phase VVR (by NED) 

5.6.1 Unit and Module validation testing 
(1) NICSD shall perform the Module validation testing and Unit validation testing by 
personnel who are independent of the Design Group. The tests shall be performed 
following the Module validation test procedures and Unit validation test procedures 
respectively. NICSD shall establish these test procedures prior to the testing. 
(2) NICSD shall prepare Problem Reporting Sheets (PRS) in accordance with NICSD 
procedure D-68016 (Reference 2.4.19), to document any test failures, any product or 
configuration nonconformance, or any errors in the validation test procedure itself. The 
NICSD Test Group shall forward the PRS to the NICSD Design Group for resolution. The 
PRS shall be resolved by modifying design documentation, logic, or testing plans and 
procedures as necessary, revising all previous materials and performing reviews as necessary 
to incorporate the changes. NICSD shall document the amount of retest required for these 
changes, and shall perform retests as needed to resolve all PRSs. 

5.6.2 Document Reviews 
(1) Module validation test procedures 
The NICSD V & V team shall review the Module validation test procedures prepared by the 
NICSD design engineers for completeness, correctness, consistency, and accuracy. 

(2) 'unit validation test procedures 
The NICSD V & V team shall review the Unit validation test procedures prepared by the 
NICSD design engineers for completeness, correctness, consistency, and accuracy. 

(3) Module validation test reports 
The NICSD design engineers shall prepare the Module validation test reports including the 
signed validation test procedures, and any PRSs written as results of the testing. The 
NICSD V & V personnel shall perform an independent review of the Module validation test 
reports. The validation test reports shall be prepared and reviewed in accordance with 
NICSD procedure D-68016. In this review, the Module validation test procedures are 
considered to be base documents. 

(4) Unit validation test reports 
The NICSD design engineers shall prepare the Unit validation test reports including the 
signed validation test procedures, and any PRSs written as results of the testing. The 
NICSD V & V personnel shall. perform an independent review of the Module validation test 
reports and the Unit validation test reports. The validation test reports shall be prepared and 
reviewed in accordance with NICSD procedure D-68016. In this review, the Unit 
validation test procedures are considered to be base documents. 

(5) User Documentation for Unit and Module 
The NICSD design engineers shall prepare the Unit and Module user documentation, which 
includes the contents stated in Section 4.1.6 of SQAP at minimum. The NICSD V&V 
personnel shall perform an independent review of the user documentation. 
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(6) Unit/Module Validation Testing Phase PHA 
The NED V & V personnel shall independently review the Unit/Module Validation Testing 
Phase PHA, and document the results of the review in accordance with AS-200A002. 

5.6.3 Unit/Module Validation Phase RTM effort 

(1) Preparation of Unit/Module Validation Phase RTM 
NICSD shall perform Unit/Module Validation Phase RTM effort to trace the requirements 
from Requirements Phase RTM, and report any open items revealed by this RTM effort. 

The NICSD Design Group must resolve these items to the satisfaction of the RTM Preparer 
and the Reviewer. NICSD must resolve all open items before the end of Unit/Module 
Validation Testing Phase. NICSD and NED shall confirm that the validation tests 
comprehensively validate all the entries in the RTM from the Requirements Phase. 

(2) Compilation of the Unit/Module Validation Phase RTM report 
The NICSD V & V team shall compile the Unit/Module Validation Phase RTM report 

5.6.4 Assessment of Test Equipment Software 
NED V&V personnel shall assess the NICSD control of the test equipment software, if used 
in the Unit/Module Validation Testing. 

NED V & V personnel shall review NICSD's records for test equipment software control to 
ensure: 

• Test equipment software used for the project tests is prepared in accordance with 
procedures that NED V & V personnel have reviewed and approved. 

• NICSD is controlling the software tools in accordance with NICSD procedure 
D-67003 (Reference 2.4.24 ). 

NED may also perform in-process audits and witness activities to verify that NICSD is 
working in compliance with these controls and procedures. Results of these reviews, and 
audits if necessary, shall be documented in NED's VVR for this phase. 

5.6.5 Issuance of the Unit/Module VVR 
The NICSD V&V team shall establish the NICSD Unit/Module VVR. The report includes: 

(1) A description of how the V & V activities were completed. 

(2) A description of how adherence to each software life cycle requirements and 

system requirements were demonstrated, 

(3) Copies of or reference to the NICSD VVRs issued for requirements phase 

through implementation phase. 

( 4) References to the independent reviews of the unit and module hardware review. 

(See 5.9) 

TCISHIEIA C::DRPORATIOll!ol 29/50 
Nuclear Energy Systems & Services Division 



FPG-PLN-C51-0006 Rev.5 

(5) Copies of or references to Unit/Module Validation Test Reports, including the 

configuration of the test specimen. 

(6) Reference to the Unit/Module Validation Phase RTM. 

Approval of this phase VVR confirms that all required reviews and testing were performed 
completely and that no unresolved anomalies (PRSs) or issues remain. 

NED V &V personnel shall establish the Unit/Module Verification and Validation Final 
report based on the NICSD VVR, when the NICSD VVR is acceptable to NED. The report 
includes any findings, recommendations, or suggestions on using the NICSD Unit/Module 
VVR .. NICSD and NED shall confiim that the validation tests comprehensively validate all 
the entries in the RTM from Requirements Phase. 

5.7 System Validation Testing Phase 

NED V & V personnel shall perform the System Validation Testing Phase V & V activities. 
V&V Inputs: 

(1) ERS (Base Document) 
(2) System Validation test procedure (Review Document) 
(3) System Validation test report (Review Document) 
( 4) System Validation Testing Phase RTM (Review Document) 
(5) Concept Phase RTM (Base Document) 
(6) Hazard Analysis Report (Review Document) 

V&V Outputs: 
( 1) Document Review Reports (by NED) 
(2) System Validation Testing Phase RTM (by NED) 
(3) System Verification and Validation Final report (by NED) 

5.7.1 System Validation Testing 
(1) ·NED PQA(see Figure 4-1) shall perform the system validation testing. 
(2) NED PQA shall prepare nonconformance notice reports (NNRs) to document any test 
failures, any product or configuration nonconformance, or any errors in the validation test 
procedure itself. NED PQA shall forward the NNRs to the Design Group for resolution, 
and perform retests as needed to resolve all NNRs. 
See sections 5.7.2 through 5.7.5 for NED V &V activities. 

5.7.2 Document Reviews 
NED V&V personnel shall review the system validation testing procedures (which are 
prepared by NED design engineers) and the System Validation Test Reports (which are 
prepared by NED design engineers), and any NNRs written as a result of the testing. 

The NED V & V personnel shall independently review the final hazard analysis report, and 
document the results of the review in accordance with AS-200A002. 
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5.7.3 System Validation Testing Phase RTM effort 

(1) Preparation of System Validation Testing Phase RTM 
NED V & V personnel shall perform the System Validation Testing Phase RTM effort to trace 
the requirements from Concept Phase RTM for the System. NED shall confirm that the 
validation tests comprehensively validate all the entries in the Concept Phase RTM. 
(2) Compilation of the Final RTM report 
The NED design engineers prepare the Final RTM report. The Final RTM report must 
include the RTM, how each requirement is addressed in the test results, and resolutions to all 
open items. The Final RTM shall be reviewed by NED V & V personnel, and approved by the 
Group Manager of the Monitoring System Engineering Group. 

5.7.4 Assessment of Test Equipment Software 
NED may use Test Equipment Software for the System Validation Testing. In that case, 
NED test personnel shall use the software in accordance with the requirements for test 
equipment software in section 4.6. 

NED V & V personnel shall review the records for test equipment software control to ensure: 

• Test Equipment Software used for the tests is prepared in accordance with the SQAP 
and section 4.6. 

• The test equipment software is controlled using Master Configuration List (MCL) in 
accordance with AS-200A131. 

If NED PQA uses the test equipment software that NICSD developed for Unit/Module 
testing for system testing, the test equipment software shall be considered as legacy software 
discussed in section 4.6. 

5.7.5 Issuance of the final VVR 
The NED V & V Team shall prepare, review and approve the Verification and Validation 
Final report. The report includes: 

• A description of how the V&V activities were completed, 
• A description of how adherence to each software and system requirement was 

demonstrated, 
• System configuration tested, 
• Version data for all test equipment software used in the testing. 

Approval of the final VVR confirms that all required reviews and testing are performed 
completely and that no unresolved anomalies or issues remain. 

5.8 Functional Element V&V 

NICSD design engineers control a library of general purpose FEs. For the FEs used in the 
FPGAs for the PRM system, V&V effort from the requirements phase through the 
implementation phase shall be applied. The depth and intensity of the V&V effort shall be 
in accordance with the SIL of the target FPGAs. 
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NICSD shall follow NICSD procedure D-68018 (Reference 2.4.21) for NICSD activities 
related to the design, V&V, testing or modification ofFEs. 

The following is the outline of the procedure prescribed in D-68018: 
(1) FE Requirements Definition 

The FE Requirements Specification is established to address at a minimum: 
• FE functional requirements, 
• Input/Output Signals, 
• Interface/Interaction with other FE 

(2) FE Design 
The FE Specification (also referred to as a Software Design Document or SDD) is 
established. The FE Specification specifically states how all of the requirements 
specified in the FE Requirements Specification for this FE will be implemented. The 
FE Specification should contain sufficient criteria to support verification testing of the 
FE when performing FE testing. 

The RTM is prepared to trace the design features in the FE Specification to the 
requirements shown in the FE Requirements Specification. 

The FE test procedure that documents the following process is prepared: 
• Make a VHDL source code which only indicates the connection to VO pins and 

call the FE EDIF File. 
• Convert the VHDL source code into an EDIF File with the synthesis tool and 

convert the EDIF File into a Fuse map with the layout tool. 
• Implement the Fuse-map into the FPGA chip with the implementation tool. 
• Mount the implemented FPGA chip on the signal test tool. 
• Test the FE embedded in the FPGA chip for all possible input patterns to 

determine the correctness on the signal test tool. 

The RTM is prepared to trace the tests in the FE test procedure to the requirements 
shown in the FE Requirements Specification. 

(3) FE Coding 
The coding of FEs is performed in VHDL. FEs are designed in accordance with the 
design rules shown in D-68017 Appendix A. 

VHDL source code is translated into FE EDIF File with the logic synthesis tool. 

(4) FE Testing 
The tests are performed in accordance with the FE Test Procedure, and the Test Report 
is produced. 

(5) Final FE Acceptance/Release 
The FE is registered into the FE library after the confirmation of the issuance of the 
Test Report. 
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(6) Maintenance Phase 
FE logic modifications are approved, documented, verified and validated, and 
controlled. 

Above activities corresponds to the FE life cycle phases in SQAP (Reference 2.4.15) as 
shown in Table 5-1. 

Table 5-2 The Relation between FE Life Cycle Phase and Activities for FE per D-68018 

Expected FE Life Cycle Phase in SQAP Activities for FE per D-68018 
Requirements Definition Phase FE Requirements Definition 
Design and Implementation Phase FE Design, FE Coding, 
Testing Phase FE Testing, Final FE Acceptance/Release 
NIA Maintenance Phase 

NICSD shall perform the following V &V activities ih the FPGA/SER project. 

5.8.1 Document Check 
The NICSP V &V team shall check the following documents to ensure that NICSD 
procedure D-68018 is appropriately applied for FEs placed in the FE library and used in the 
PRM project: 

• FE Requirements Specification 
• FE Specification 
• RTM between the FE Specification and the FE Requirements Specification 
• FE test procedure 
• RTM between the FE Specification and the FE test procedure 
• FE test report 

In the check, the NICSD V &V team shall ensure that the full pattern tests have been 
appropriately performed for each FE. 

The NICSD VVP shall document the procedure for the check. The NED V&V Team shall 
review this procedure as part of the review ofNICSD's VVP. 

The results of the check shall be documented and included in the Design phase VVR, and 
shall be reviewed by NED V &V personnel. See section 5.4. 

5.8.2 Check of the FE library control and the software tool control 
The NICSD V&V team shall check that appropriate control activities have been performed 
as follows: 

•The FE library is being controlled in accordance with NICSD procedure D-68019. 
• The software tools are being controlled in accordance with NICSD procedure 

D-68020 (Reference 2.4.23) 
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The results of the check shall be documented and included in the NICSD Design phase VVR, 
and shall be reviewed by NED V & V personnel. (See section 5 .4) 

5.9 Hardware V&V 

The NICSD V & V team shall perform the independent review of the unit and module 
hardware design in accordance with NICSD procedure D-68016. The results of the review 
shall be documented and reported as a part of Unit/Module Validation Testing Phase VVR. 

5.10 Configuration Management 
SQAP Section 10 describes the Configuration Management Plan to be used by NED and 
NICSD in this project. Required V&V activities throughout the project are as follows: 

• The NED V&V Team shall perform V&V activities on the NED MCL throughout 
the project life cycle in accordance with the requirements of Procedure AS-200Al30. 
Specifically, this includes performing an independent review of the software 
baseline (when applicable) throughout the project. The NED V&V Team shall 
document the results of these activities in the NED VVR for each phase. 

• The NICSD V&V Team shall perform V&V activities on the NICSD MCL 
throughout the NICSD effort in accordance with NICSD VVP. The NICSD V&V 
team shall document the results of NICSD V&V activities in the NICSD VVR for 
each phase. The specific activities to be performed by NICSD V & V personnel will 
be described in NICSD's VVP. 

• The NED V & V Team shall review the NICSD V & V Team VVR to ensure that 
NICSD is performing the appropriate V&V activities for the NICSD MCL. NED 
shall document the results of this review in the NED VVR for each life cycle phase. 

Note that the Project Specific Configuration Management Plan is contained in the SQAP; 
accordingly, independent review of the SQAP adequately completes the AS-200Al 30 and 
AS-200A131 procedure requirement for independent review of the Project Specific 
Configuration Management Plan. 
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6 Software Verification and Validation Reporting 
The NlCSD VVP shall state that the reports to be issued by NlCSD include the followings: 

• Problem Reporting Sheet (PRS) 
Problem Reporting Sheet shall be prepared to document any test failures, any 

• product or configuration nonconformance, or any errors in the test procedure itself 
during FPGA and Unit/Module validation testing. See D-68016 (Reference 2.4.19) 
and D-68017 (Reference 2.4.20). 

• NNR 
An NNR shall be issued ifNICSD finds any problems in documents, equipment, or 
activities, for which an NICSD VVR has been already issued. See AS-300A006 
(Reference 2.4.10). 

• RTM Reports for Phases in NlCSD's Scope 
RTM Reports shall be prepared to trace the requirements in the previous phase to 
the current phase documents. 

• VVR for each phase 
A VVR shall be prepared at the end of each V & V phase. The report shall include the 
results of documents reviews, copies of or references to PRS or NNR, and RTM 
Reports. 

These NlCSD reports shall be written in Japanese. 

The reports issued by NED include: 

• NNR 
An NNR shall be issued if NED finds any problems in documents, equipment, or 
activities, for which a VVR has been already issued. In addition, an NNR shall be 
issued to document any test failures, any product or configuration nonconformance, 
or any errors in the test procedure itself during system validation testing. See 
AS-300A008 (Reference 2.4.11). 

• RTM Reports in NED's Scope 
RTM Reports shall compare the results of the System Validation Testing Phase with 
the requirements in the Project Planning and Concept Definition Phase. 

• Hazard Analysis Report 
The Hazard Analysis Report shall be prepared and updated to determine if the 
design and associated activities throughout the life cycle are established in a manner 
that minimize risk and design errors. The PHA Report shall be first prepared at the 
Concept Phase, and be updated from the Requirements Definition Phase through 
System Validation Testing Phase. 

• VVR for each phase 
A VVR shall be prepared at the end of each V&V phase. The report includes the 
results of documents reviews, copies of or references to PRS or NNR, NlCSD 
VVRs, and references to the PHA Report and RTM Report. 

• V & V Final Report 
The V & V Final Report shall be established at the end of V & V activities. The Report 
in~ludes copies or references to all VVRs from the life cycle phases. 

TQSHIBA ~DRPDR:ATIDN 35/50 
Nuclear Energy Systems & Services Division 



FPG-PLN-C51-0006 Rev.5 

These NED reports shall be written in English and available in NED offices for audit. For 
preparation of Hazard Analysis Reports, see section 4.2.4 of SQAP. 
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7 V& V Administrative Requirements 

7 .1 Problem Reporting and Corrective Action 
If NED or NICSD finds any problem in documentation, equipment, or design and V&V 
activities after the Software Baseline has been established in the Implementation Phase, the 
problems shall be reported, and corrective action shall be taken in accordance with section 8 
of SQAP (Reference 2.4.15). 

7.2 Task Iteration Policy 

Affected V &V tasks or activities shall be repeated if design documents are changed in 
accordance with AS-200A015 (Reference 2.4.4) or if this VVP is updated. AS-200A015 
prescribes a change control procedure consisting of change proposal, evaluation of the 
change, and authorization of change. In a change proposal, the design change is specified 
in a Design Change Notice (DCN) which includes the change item, current design, previous 
design, and the reason of the change. 

If design documents are changed, the independent review shall be performed for the affected 
documents. Further, the design engineer shall update the RTM and the PHA to reflect the 
design change. This requires another independent review of the RTM. As a result, the 
VVR of the phase for the updated documents shall be updated. 

For RTMs, design engineers shall revise the RTM even if there is nothing affected by the 
design change. V & V personnel shall verify that the decision of the design engineers as to 
the need for documentation change is correct. 

Note that the change of the RTM may affect the next phase RTM. The design engineers 
shall follow the propagation of the effects of change through RTMs. All changes of RTMs 
shall be reviewed by V & V personnel. 

The above policy applies to both the NED and the NICSD V&Vactivities. 

For the case of this VVP update, see the next section. 

7 .3 Deviation Policy 
If the NED V & V personnel determine that this VVP must be changed, the change shall be 
made in the same manner in which this plan has been established, i.e. the update shall be 
reviewed independently, and approved by the Project Manager. 

"T'.OSHIBA ~DRPDRATID.N 
Nuclear Energy Systems & Services Division 

37/50 



FPG-PLN-C51-0006 Rev.5 

For the approval of the VVP change, the Project Manager may need to know the impact on 
the quality of the project, the schedule, and the resources. The V&V personnel must 
explain this information to the Project Manager along with the reason of the change. 

When the VVP is updated, the NED V&V personnel shall perform the following actions: 
• The NED V & V personnel shall assess the effect of the change to determine if there 

are any V&Vactivities to be repeated. 
• The NED V & V personnel shall repeat the needed V & V activities. 
• The NED V&V personnel shall notify the NICSD V&V team about the change to 

theNEDVVP. 

When the VVP is updated, the NICSD V & V team shall perform the following actions: 
• The NICSD V&V team shall update the NICSD VVP so that it conforms to the 

updated NED VVP. The changes to be made to the NICSD VVP shall be approved 
by the NED V & V personnel. 

• The NICSD V & V personnel shall assess the effect of the change to determine if 
there are any V & V activities to be iterated. 

• The NICSD V &V personnel shall repeat the needed V &V activities. 

If the NICSD V & V team change the NICSD VVP, the change shall be made in the same 
manner in which the initial NICSD vVP has been established, i.e. NICSD shall submit the 
updated VVP to the NED for approval. The NED V & V personnel shall review the updated 
NICSD VVP for its conformance to the NED VVP, and the Group Manager of the 
Monitoring System Engineering Group shall approve the updated NICSD VVP based on the 
review. 

The NICSD V&V team may change the NICSD VVP of their necessity, as long as the 
change is submitted to and approved by the NED. 

The V & V activities affected by the change shall be updated in accordance with the updated 
VVP. 

7.4 Control Procedures 

The documents that resulted from the V & V effort shall be controlled in accordance with the 

Project Quality Assurance Plan (Reference 2.4.14) and section 10 of the SQAP. 

7.5 Standards, Practices and Conventions 

For Standards, Practices, and Conventions, Refer to section 5 of SQAP. 
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8 V&V Documentation Requirements 

This section defines the purpose, format, and content of the test documents, the Hazard 
Analysis Documents, and the RTMs. 

8.1 Test Documents 

NED shall establish the following test documents. 

(1) System Validation test procedure 
The System Validation test procedure shall be established so that it includes the contents of 
the Test Plan, the Test-Design Specification, the Test-Case Specification, and the 
Test-Procedure defined in IEEE Std 829-1983 (Reference 2.3.2). 

The System Validation test procedure shall be accordance with AS-300A103 (Reference 
2.4.12). 

(2) System Validation test report 
The System Validation test report shall be established so that it includes the contents of 
Test Log, Test Incident Report, and Test Summary Report defined in IEEE Std 829-1983. 

The System Validation test report shall be prepared in accordance with AS-300A103. 

Note that IEEE Std 829-1983 requires the Test-Item Transmittal Report. However, since 
the transmittal of the test items or the test specimen is performed in accordance with 
another procedure of this project, the Test-Item Transmittal Report is not included in this 
plan. 

NICSD shall establish the following test documents in accordance with IEEE Std 829-1983: 
(1) Unit/Module Validation test procedures 
(2) Unit/Module Validation test reports 
(3) FPGA Validation test procedures 
(4) FPGA Validation test reports 

The NICSD VVP shall prescribe the purpose, format, and content of the test documents. 

8.2 Hazard Analysis Documents 

For Hazard Analysis, the initial PHA Report shall be prepared at the Concept Phase, and be 
updated from the Requirements Definition Phase through System Validation Testing Phase. 
SQAP (Reference 2.4.15) section 4.2.4 describes the reporting in detail. 

TOSHIBA (:DRPDRATIDN 39/50 
Nuclear Energy Systems & Services Division 



FPG-PLN-C51-0006 Rev.5 

8.3 RTM 

As described in Section 5 of this plan, NED will create the Concept phase RTM, and then 
NICSD will maintain and update the RTM for the work in NICSD's scope. 

NED shall develop the Concept phase RTM in accordance with procedure AS-200Al30 
(Reference 2.4. 7). The content of the RTM shall consist of the requirements from the ERS 
and other applicable documents, presented in a matrix format. 

NED and NICSD shall use the same general format in Exhibit for the RTM. If the RTM 
becomes too large to be filled in the format, the RTM may be divided into sub matrices, as 
long as the traceability between two subsequent phases must be clearly shown. 
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Exhibit RTM fo rmat 

No. Findi ngs Project Planning and Requirements Design Phase Implementation and 
and Open Concept Definition Definit ion Phase Integration Phase 
Items Phase 

Note: The row width and the column height, and the size of the format are not restricted. 
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Uni t/Module System Validation 
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Appendix A Compliance with IEEE Std 1012-1998 
Section IEEE Std 1012-1998 NEDV&VPlan 
I Overview 
2 Nonnative reference 
3 Definitions, abbreviations 
4 V&V software inte!!ritv levels 
4.1 

5.1 
5.1.1 

Software inte1rritv levels 
The V&V effort shall specify a software 4.3 
integrity scheme. 
The mapping of the software integrity level 4.3 
scheme and the associated minimum V&V 
tasks shall be documented in the SVVP. 
The basis for assigning software integrity 4.3 
levels to software components shall be 
documented in a V&V Task Report and V&V 
Final Report. 
The integrity level assigned to reusable 4.6 
software shall be in accordance with the 
integrity level scheme adopted for the project, 
and the reusable software shall be evaluated 
for use in the context of its application. 
V & V processes 
The V&V effort shall comply with the task 5 
descriptions, inputs, and outputs as described 
in Table I. 
The V&V effort shall perfonm the minimum 5 
V&V tasks as specified in Table 2 for the 
assigned software integri ty level. 
If the user of this standard has selected a 4.3 
different software integrity level scheme, then 
the mapping of that integrity level scheme to 
Table 2 shall define the minimum V&V tasks 
for each of the user's software integrity levels. 
Some V&V activities and tasks include 
analysis, evaluations, and tests that may be 
perfonmed by multiple organizations (e.g. , 
software development, project management, 
quality assurance, V&V). The degree to 
which these analyses efforts are coordinated 
with other organizations shall be documented 
in the organizational responsibility section of 
the SVVP. 
The user of this standard shall document the 5, 6 
V&V processes in the SVVP and shall define 
the infonmation and facilities necessary to 
manage and perfonm these processes, 
activities, and tasks, and to coordinate those 
V & V processes with other related aspects of 
the project. The results of V&V activities and 
tasks shall be documented in task reports, 
activity summary reports, anomaly reports, 
V&V test documents, and the V&V Final 
Report. 
Process: Management 
The V&V effort shall perform, as appropriate 
fo r the selected software integrity level, the 
minimum V&V tasks for Management of 
V&V from the following list: 
I) Task: Software Verification and Validation 
Plan (SVVP) Generation 

Table 5-1 

2) Task: Baseline Change Assessment 
3) Task: Management Review of V& V 
4) Task: Management and Technical Review 
Support 
5) Task: Interface With Organizational and 
Sum">rting Processes 
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Compliance 

Comply 

Comply 

Comply 

Comply 

Comply 

Comply 

Comply 

NIA for 
VVP 

Comply 

Comply 

Comments 
No specific requirement 
No specific requirement 
No specific requirement 
Section title 
Section title 

Section tit le 
Section 5 ofVVP covers the 
requirements described in Table I. 

Section 5 ofVVP covers the 
requirements described in Table 2 

Secion 4.3 of VVP requires all the 
V&V activities defined for SIL 4 
software. 

SQAP covers the requirement by 
describing the Hazard Analyses that 
perfonmed by the Design engineers. 

Section title 
Because this statement constitutes 
specific requirements with the list 
below, the compliance is detenmined 
for each item in the list. 



Section IEEE Std 1012-1998 
5.2 Process: Acquisition 
5.3 Process: Supply 
5.3.1 Activity: Planning V&V 
5.4 Process: Development 
5.4.1 Activity: Concept V&V 

The V&V effort shall perform, as appropriate 
for the selected software integrity level, the 
minimum V&V tasks for Concept V&V from 
the following list: 
I) Task: Concept Documentation Evaluation 
2) Task: Criticality Analysis 
3) Task: Hardware/Software/User 
Requirements Allocation Analysis 
4) Task: Traceability Analysis 
5) Task: Hazard Analysis 

6) Task: Risk Analysis 
5.4.2 Activi!}': Reguirements V&V 

The V & V effort shall perform, as appropriate 
for the selected software integrity level, the 
minimum V&V tasks for Requirements V&V 
from the following list: 
I) Task: Traceability Analysis 
2) Task: Software Requirements Evaluation 
3) Task: Interface Analysis 
4) Task: Criticality Analysis 

5) Task: System V &V Test Plan Generation 
and Verification 

6) Task: Acceptance V&V Test Plan 
Generation and Veri fication 
7) Task: Configuration Management 
Assessment 

8) Task: Hazard Analysis 

9) Task: Risk Analysis 
5.4.3 Activi!}': Design V&V 

The V&V effort shall perform, as appropriate 
for the selected software integrity level, the 
minimum V&V tasks for Design V&V from 
the fo llowing list: 
I) Task: Traceabil ity Analvsis 
2) Task: Software Design Evaluation 
3) Task: Interface Analysis 
4) Task: Criticality Analysis 
5) Task: Component V&V Test Plan 
Generation and Verification 
6) Task: Integration V&V Test Plan 
Generation and Verification 
7) Task : V&V Test Design Generation and 
Verification 
8) Task: Hazard Analysis 

9) Task: Risk Analysis 

5.4.4 Activi!}': lm11lementation V&V 
The V & V effort sh al I perform, as appropriate 
for the selected software integrity level, the 
minimum V&V tasks for Implementation 
V&V from the following list: 
I) Task: Traceabi lity Analysis 
2) Task: Source Code and Source Code 
Documentation Evaluation 
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NEDV&VPlan Compliance Comments 
- NIA Out of the project scope 
- NIA Out of the project scope 
- - Section title 

- Section title 
Because this statement constitutes 
specific requirements with the list 
below, the compliance is determined 
for each item in the list 

5.1.2 Comply 

5.1.3 Comoly 
5.1.2 Comply The PHA is perform ed by the design 

engineers. 
5.1.4 Comply 

Because this statement constitutes 
specific requirements with the list 
below, the compliance is determined 
for each item in the list. 

5.3.2 Comoly 
5.3.1 Comply 

5.3.2 Comply 

5.6.2 Comply Module/Unit/System validation test 
procedures. In addition, the ERS 
describes testing. 

NIA Out of the project scope 

5.1.2 Comply NED/NlCSD V&V team performs 
5.7.4 V&Vactivities on the MCL 
5.10 throughout the project life cycle. 
5.3.1 Com ply PHA shall be performed by the 

design engineers, and reviewed by 
V&V oersonnel. 

5.3.3 Comply VVR describe the project risk. 
5.4 - Because this statement constitutes 

specific requirements with the list 
below, the compliance is determined 
for each item in the list 

5.4.2 Comolv 
5.4.1, 5.4.2 

Com ply 

5.4.2 Comply 
5.5.4 

Comply 

5.6.2 
Comply 

5.5.4 
Comply 

5.4.1 
Comply 

5.4.3 
Com ply 

- Because this statement constitutes 
specific requirements with the list 
below, the compliance is determ ined 
for each item in the I ist. 

5.5.5, 5.5.1 Comolv 
5.5.1 Comply 
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Section IEEE Std 1012-1998 
3) Task: lnterface Analysis 

4) Task: Criticality Analysis 

5) Task: V&V Test Case Generation and 
Verification 
6) Task : V & V Test Procedure Generation and 
Verification 
7) Task: Component V&V Test Execution and 
Verification 
8) Task: Hazard Analysis 
9) Task: Risk Analvsis 

5.4.5 Activitv: Test V&V 

For software integrity levels 3 and 4, the V&V 
effort shall generate its own V&V software 
and system test products (e.g., plans, designs, 
cases, procedures), execute and record its own 
tests, and verify those plans, designs, cases, 
procedures, and test results against software 
requirements. 
For software integrity levels I and 2, the V&V 
effort shall verify the development process test 
activities and products (e.g., test plans, 
designs, cases, procedures, and test execution 
results). 
The V & V effort sh al I perform, as appropriate 
for the selected software integrity level, the 
minimum V&V tasks for Test V&V from the 
following list: 
I) Task: Traceability Analysis 
2) Task: Acceptance V&V Test Procedure 
Generation and Verification 
3) Task: lntegration V&VTest Execution and 
Verification 
4) Task: System V&V Test Execution and 
Verification 
5) Task: Acceptance V&V Test Execution and 
Verification 
6) Task: Hazard Analysis 
7) Task: Risk Analysis 

5.4.6 Activity: lnstallation and Checkout V&V 
5.5 Process: Ooeration 
5.6 Process: Maintenance 
6. Software V&V reporting, administrative, and 

documentation requirements 
6.1 V&V reporting requirements 

V&V reporting occurs throughout the 
software life cycle. The SVVP shall specify 
the content, format, and timing ofall V&V 
reports. The V & V reports shall constitute the 
Software Verification and Validation Report 
(SVVR). The V&V reports shall consist of 
required V&V reports (i .e., V&VTask 
Reports, V&V Activity Summary Reports, 
V&V Anomaly Reports, and V&V Final 
Report). The V&V reports may also include 
optional reports. Reporting requirements are 
described in 7.6 of this standard. 

6.2 V&V administrative requirements 
The SVVP describes the V&V administrative 
requirements that support the V&V effort. 
These V&V administrative 
reauirements shall consist of the following: 
I) Anomalv Resolution and Reoorting 
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NEDV&VPlan Compliance Comments 
5.5.4 Comply The interface in IEEE standard is 

considered to correspond to internal 
and external wiring connections in 
FPGA systems. 

5.5. [ , 5.5.4 Comply The V&Vactivities of the 
lmplementation phase are planed so 
that they are commensurate with SIL 
4 software. 

5.5.4 Comply 

5.5.3 Comply 

5.5.4 Comply 
5.5.7 Comply 

- - Section title 

5.5.3, 5.5.4 Comply 
5.6.1, 5.6.2 
5.7.1, 5.7.2 

- NIA This VVP does not target level I and 
2 software. Although test equipment 
software is SIL 2 software, its V&V 
is not included in thi s VVP 

- - Because this statement constitutes 
specific requirements with the list 
below, the compliance is determined 
for each item in the list. 

5.6.3, 5.7.3 Comply 
NIA Out of the project scope 

5.6.1 Comply 

5.7.1 Comply 

NIA Out of the project scope 

5.6.2 , 5.7.2 Comply 
5.6.5 Comply 

NIA Out of the Proiect scone 
NIA Out of the project scope 
NIA Out of the project scope 
- Section tit le 

6 Comply 

- Because this statement constitutes 
specific requirements with the list 
below, the compliance is determined 
for each item in the list. 

7.1 Comply 

44/50 



Section IEEE Std 10 12- 1998 
2) Task Iteration Policy 
3) Deviation Policy 
4) Control Procedures 
5) Standards, Practices, and Conventions 
V&V documentation requirements 

7. SVVP outline 
The SVVP shall contain the content as 
described in 7.1 through 7.8 of this standard. 

7.[ (SVVP Section I) Pumose 
The SVVP shall describe the purpose, goals, 
and scope of the software V & V effort, 
including waivers from this standard. The 
software project for which the Plan is being 
written and the specific software processes 
and products covered by the software V & V 
effort shall be identified. 

7.2 (SVVP Section 2) Referenced documents 
The SVVP shall identify the compliance 
documents, documents referenced by the 
SVVP, and any supporting documents 
suoolementing or imolementing tbe SVVP. 

7.3 (SVVP Section 3) Definitions 
The SVVP shall define or reference all terms 
used in the SVVP, including the criteria for 
classifying an anomaly as a critical anomaly. 
All abbreviations and notations used in the 
SVVP shall be described. 

7.4 (SVVP Section 4) V&Voverview 
The SVVP shall describe the organization, 
schedule, software integrity level scheme, 
resources, responsibilities, tools, techniques, 
and methods necessary to perform the 
software V&V 

7.4.1 (SVVP Section 4.1) Organization 
The SVVP shall describe the organization of 
the V&Veffort, including the degree of 
independence required . The SVVP shall 
describe the relationship of the V&V 
processes to other processes such as 
development, project management, quality 
assurance, and configuration management. 
The SVVP shall describe the lines of 
communication within the V&Veffort, the 
authority for resolvi ng issues raised by V&V 
tasks, and the authority for approvi ngV&V 
products. 

7.4.2 (SVVP Section 4.2) Master Schedule 
The SVVP shall describe the project life cycle 
and milestones. lt shall summarize the 
schedule of V & V tasks and task results as 
feedback to the development, organizational, 
and supporting processes. V&V tasks shall be 
scheduled to be re-performed according to the 
task iteration policy. 
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Section IEEE Std 1012- 1998 
7.4.3 (SVVP Section 4.3) Software integrity level 

scheme 
The S VVP shall describe the agreed upon 
software integrity level scheme established for 
the system and the mapping of the selected 
scheme to the model used in this standard. The 
SVVP shall document the assignment of 
software integrity levels to individual 
components (e.g., requirements, detailed 
functions, software modules, subsystems, or 
other software partitions), where there are 
differing software integrity levels assigned 
within the program. For each SVVP update, 
the assignment of software integrity levels 
shall be reassessed to reflect changes that may 
occur in the integrity levels as a result of 
architecture selection, detailed design choices, 
code construction usage, or other development 
activities. 

7.4.4 (SVVP Section 4.4) Resources summ!l!Y 
The SVVP shall summarize the V&V 
resources, including staffing, facilities, tools, 
finances , and special procedural requirements 
(e.g. , security, access rights, and 
documentation control). 

7.4.5 (SVVP Section 4.5) Res11Qnsibilities 
The SVVP shall identify an overview of the 
organizational element(s) and responsibilities 
for V&V tasks. 

7.4.6 (SVVP Section 4.6) Tools technigues and 
methods 
The SVVP shall describe documents, 
hardware and software V&V tools, techniques, 
methods, and operating and test environment 
to be used in the V&V process. Acquisition , 
training, support, and qualification 
information for each tool , technology, and 
method shall be included. 
Tools that insert code into the software shall 
be verified and validated to the same rigor as 
the highest software integrity level of the 
software. Tools that do not insert code shall be 
verified and validated to assure that they meet 
their operational requirements. lfpartitioning 
of tool functions can be demonstrated, only 
those functions that are used in the Y&V 
processes shall be verified to demonstrate that 
they perform correctly for their intended use. 
The SVVP shall document the metrics to be 
used by V&V (see Annex E), and shall 
describe how these metrics support the V&V 
obiectives. 

7.5 (SVVP Section 5) V&V 11rocesses 
The SVVP shall identify V&V activities and 
tasks to be performed for each of the V & V 
processes described in Clause 5 of this 
standard, and shall document those V&V 
activities and tasks. The SVVP shall contain 
an overview of the V & V activities and tasks 
for all software life cycle processes. 

7.5.1 (SVVP Sections 5. I through 5.6) "Software 
life cycle" 
The SVVP shall include sections 5.1 through 
5.6 for V&V activities and tasks as shown in 
SVVP Outline (boxed text). 

The SVVP shall address the following eight 
tooics for each V&V activity: 
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See Appendix B. 
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specific requirements with the list 
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for each item in the list. 
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Section lEEE Std 1012-1998 
l) V&V Tasks. The SVVP shall identify the 
V&V tasks to be perfonned . 
2) Methods and Procedures. The SVVP shall 
describe the methods and procedures for each 
task , including on-line access, and conditions 
for observation/evaluation of development 
processes. The SVVP shall define the criteria 
for evaluating the task results. 
3) Inputs. The SVVP shall identify the 
required inputs for each V&V task. The SVVP 
shall specify the source and fonnat of each 
input. 
4) Outputs. The SVVP shall identify the 
required outputs from each V&V task. The 
SVVP shall specify the purpose, fonnat, and 
recipients of each output. 
The outputs of the Management ofV&V and 
of the V&V tasks shall become inputs to 
subsequent processes and activities, as 
appropriate. 

5) Schedule. The SVVP shall describe the 
schedule for the V&V tasks. The SVVP shall 
establish specific milestones for initiating and 
completing each task, for the receipt and 
criteria of each input, and for the delivery of 
each outout. 
6) Resources. The SVVP shall identify the 
resources for the perfonnance oftbe V&V 
tasks. The SVVP shall specify resources by 
category (e.g., staffing, equipment, facilities, 
travel , and training.) 
7) Risks and Assumptions. The SVVP shall 
identify the risks (e.g., schedule, resources, or 
technical approach) and assumptions 
associated with the V&V tasks. The SVVP 
shall provide recommendations to eliminate, 
reduce, or mitigate risks. 
8) Roles and Responsibilities. The S VVP shall 
identify the organizational elements or 
individuals responsible for perfonning the 
V&Vtasks. 

7.6 (SVVP Section 6} V&V reI!Qrting 
requirements 
V&V reporting shall consist of Task Reports, 
V&V Activity Summary Reports, Anomaly 
Reports, and the V&V Final Report. 

7.7 (SVVP Section 7} V&V administrative 
reouirements 

7.7. 1 (SVVP Section 7.1} Anomal~ r~olution and 
reI!Qrting 
The SVVP shall describe the method of 
reportin g and resolving anomalies, including 
the criteria for reporting an anomaly, the 
anomaly report distribution list, and the 
authority and time lines for resolving 
anomalies. The section shall define the 
anomaly criticality levels. 

7.7.2 (SVVP Section 7.2} Task iteration QOlicy 
The SVVP shall describe the criteria used to 
detenn i ne the extent to which a V & V task 
shall be repeated when its input is changed or 
task procedure is changed. 
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5.1 - 5. 10 Comply 
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7 - Section title 
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7.7.3 (SVVP Section 7.3) Deviation QOlic~ 

The SVVP shall describe the procedures and 
criteria used to deviate from the Plan. The 
information required for deviations shall 
include task identification, rationale, and 
effect on software quality. The SVVP shall 
identify the authorities responsible for 
aooroving deviations. 

7.7.4 (SVVP Section 7.4) Control Qrocedures 
The SVVP shall identify control procedures 
applied to the V&V effort. These procedures 
shall describe how software products and 
V&V results shall be configured, protected, 
and stored . 
The S VVP shall describe how the V & V effort 
shall comply with existing security provisions 
and how the validity ofV&V results shall be 
orotected from unauthorized alterations. 

7.7.5 (SVVP Section 7.5) Standards Qractices and 
conventions 
The SVVP shall identify the standards, 
practices, and conventions that govern the 
performance ofV&V tasks including internal 
organizational standards, practices, and 
policies. 

7.8 (S VVP Section 8) V & V documentation 
requirements 
The SVVP shall define the purpose, format, 
and content of the test documents. 
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Appendix B Compliance with Regulatory Guide 1.168 

Regulatory Guide 1.168 Rev. l (Reference 2.2. 1) endorses IEEE Std 1012-1 998 with some exceptions. 
Th fl II . bl d .b h r f h VVP . h h f e 0 owmg ta e escn es t e comp 1ance o t e Wit t e excep wns . 
Reg. Guide 1.168 Regulatory Position 
1. CRITICAL SOFTWARE 
Software used in nuclear power plant safety systems 
should be assigned integri ty level 4 or equivalent, as 
demonstrated by a mapping between the applicant or 
licensee approach and integrity level 4 as defined in 
IEEE Std 1012-1998. 
2. SOFTWARE REL!ABLL!TY 
Consistent with the staff's position on reliability 
measures fo r di gital safety systems contained in other 
regulatory gui des, the NRC staffs acceptance of 
quantitative reliabil ity goals for computer-based safety 
systems is predicated on deterministic criteria for the 
computer system in its enti rety (i.e., hardware, system 
software, firmware, application, and interconnections). 
1. 168-6 
3. INDEPENDENCE OF SOFTWARE 
VERIFICATION AND VALIDATION 
A method of performing independent software V&V is 
described in Revision I of Regulatory Guide 1.152. 
4. CONFORMANCE OF MATERIALS 
IEEE Std I 0 12-1 998 provides guidance for 
retrospect ive V&Vofsoftware that was not veri fied 
under the standard. The use of thi s guidance for the 
acceptance of pre-existing safety system software not 
veri fi ed during development to the provisions of this 
regulatory guide or its equivalent is not endorsed. 
Revision 1 of Regulatory Guide I. 152 provides 
in formation on the acceptance of pre-existing software. 
Additional detailed information on acceptance 
processes is avai lable in EPRJ TR-106439, "Guideline 
on Evaluation and Acceptance of Commercial Grade 
Digital Equipment fo r Nuclear Safety Applications" 
(October I 996).4 
5. QUALITY ASSURANCE 
In addition to the provisions of IEEE Std 10 12- 1998 (i n 
Clause 7.7.4) regarding control procedures, any V&V 
materials necessary for the verification of the 
effectiveness of the V&V programs or necessary to 
furn ish evidence of acti vities affecting qual ity should 
be maintained as quality assurance records. The records 
necessary for the verification of changes must be 
maintained in accordance with Criterion XVII. 
6. TOOLS FOR SOFTWARE DEVELOPMENT 
Tools used in the development of safety system 
software should be handled according to IEEE Std 
7-4.3.2-1993 , I as endorsed by Revision I of 
Regulatory Guide I. 152. IEEE Std 7-4 .3.2-1993 states 
that "V&V tasks of witnessing, reviewing, and testing 
are not required fo r software tools, provided the 
software that is produced using the tools is subject to 
V&V activities that will detect flaws introduced by the 
tools. " If this cannot be demonstrated, the provisions of 
this regulatory guide are applicable. 
7. VERIFICATION AND VALIDATION TASKS 
Exception is taken to the "optional" status of some 
tasks on this list; they are considered by the NRC staff 
to be necessary components of acceptable methods for 
meeting the requirements of Appendices A and B to 10 
CFR Part 50 as applied to software, regardless of 
whether they are performed by the V&V organization. 
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- NIA No legacy software shall be used in 
the PRM system. 

- NIA for TOSHIBA NED QA program based 
VVP on Appendix B shall be appli ed. 

552, 5.5.4, 5.8 Comply Section 5.5.2, 5.5.4, and 5.8 of VVP 
address how to possible tool errors. 
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7.1 Audits 
Safety system software Y&V organizations may 
employ audits, including functional audits, in-process 
audits, and physical audits of software. Although these 
audits are commonly considered to be the 
responsibility of the software quality assurance 
organization and the configuration management 
organization, they may be performed and relied upon 
by the Y & Y organization. 
7.2 Regression Analysis and Testing 7.2 
Criterion ill, "Design Control," requires that design 
changes be subject to design control measures 
commensurate with those applied to the original 
design. Regression analysis and testing following the 
implementation of software modifications is an element 
of the Y&V of software changes. It is considered by the 
NRC staff to be part of the minimum set of software 
Y&Y activities for safety system software. 
7.3 Securi ty Assessment 4.5 
A security breach of a digital system containing safety 
system software has the potential to prevent that 
software from fulfilling its safety function. Appendix A 
imposes functional and reliability requirements with 
respect to safety systems. According to I 0 CFR 73.46, 
vital equipment (which includes safety system 
software) must be protected by physical barriers and 
access control. The NRC staff considers security 
assessment of safety system software to be part of the 
minimum set of software V&V activities for such 
software. 1.168-9 
7.4 Test Evaluation 
Test evaluation includes confirming the technical 
adequacy of test materials such as plans, 
designs, and results. These materials are evaluated for 
consistency with Criterion II, "Quality 
Assurance Program," in its requirement for controlled 
conditions, and with Criterion Xl , "Test 
Control ," in its requirement for the evaluation of test 
results. 
7.5 Evaluation of User Documentation 
User documentation is important to the safe operation 
and proper maintenance of safety system software. The 
requirements of Criterion Ill, "Design Control," for 
correctly translating the design basis of safety system 
software into specifications, procedures, drawings, and 
instructions, apply to software documentation, 
including user documentation. 
8. OTHER CODES AND STANDARDS 
Various sections of IEEE Std I 012- 1998 and IEEE Std 
I 028-1997 reference other industry codes and 
standards. These references to other standards should 
be treated individually. lf a referenced standard has 
been incorporated separately into the NRC 's 
regulations, licensees and applicants must comply with 
that standard as set forth in the regulation. If the 
referenced standard has been endorsed in a regulatory 
guide, the standard constitutes a method acceptable to 
the NRC staff for meeting a regulatory requirement as 
described in the regulatory guide. If a referenced 
standard has been neither incorporated into the NRC's 
regulations nor endorsed in a regulatory guide, 
licensees and applicants may consider and use the 
information in the referenced standard, if appropriately 
justified, consistent with current regulatory practice. 
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·1 Introduction 

1.1 Purpos13 

FA32~~709-1QOO Rev. $ 

The ~qcle,~ Iilstn,un~n,tsiti91_1. ~ ¢.9n,JI:ol 'Sy§fe,D,ls Dep~eµt (NICSD) Venfi~ation .an4 
V:aiicfation ·(y&V) pfan (NICSi:> \NP) 18· :prep·areci ··ror Ncm:ReWrita:ble (NRW) Field 
Progranifuabie''Gate 'Array (FPG~fbased ~afety-::.±eratel;l ~ttillw~iitat,ioh arid ¢onf:fol (I~C} 
·,sy~~~.h#~4 cj~:r~!;} ~~cl~ai::!~µ!!ffilr.·$xsf~~:·#.d ~e,rviQ_es Dfvisign ~p) V8?V p~an (NEp 
VVJ?) @:ef~reAce (47)} to d~fit:te, th~.NXO$DV&Y.a:~yities. 
T~e !'.lYliteµi .ae:s~gn. iS defepnijie(J ··i,y. :W,e JriS@niei!tatign· ~ Cop:µ-ol Systems Pesign and 
Eµgµie~rffi.g._J)¢p~e,ni (IG.Q.P) ofN\J_cle~1::Energy"Syst~~ ~4 $ervice,s ·D!vjsjon ~bj, 
~ci. . .I.CDD proct,rre,s the :,FPGA-bas~i:l equipm~Iit ·-from Toshiba Fuchu Complex Power 
Systems Segment (¥uchu.:,PS)·NICSD. Niesb.procutes· maj~t··FPGA-oased components, 
µic:Iudip.g. ,nfo4iiles·: ·wjth FP_G.A logjc frp!fi tJi~ T~~m'Pa FuCJw"."J>S. Power PI~:tfqrffi 
:Pevelopmen.t Departm~t.{P:fbb} ~mg'.'a'conµller:ciitl;gr~de :Cie,Qication-process, 

Fot V&N 9f th_e; FJ:'(}j\-;_l?;a:se_~: s.a)f¢ty:::rel~t~d J~C sy$~e¢S; IQDD and NICSD organiZ~ 
ind.¢pe11d~µtV~Y·QY~V) tf,l~.s; . Th¢. lQRP.;a.nd.$0$D 1V;$i\f'te~~.:'llVo:rk_tQgether, 
Th¢ software Jife<;ycle process;; iiieliidmg; V:'§r.V~ is, d#,liie~ Jn ··the· pt!:>j~ct· document "NTG~D 

§;o:ftw.-..~, .ar~ ·. ·¥~~g~~i.it ?!~.-.. }.p1r J~.:f:fl.\-.. l'tas.::.~~r. -.~~f~Di~},t~J~t~9. .~Y~Jei;n&;' ~~ST? ~NIB): .
1 ;(R¢f~~n:ce {48))~ · Ulj& .NI,C$P. ffl·' ~9Ye~: t;h~:· Secgo°-' 4 '.!S9ftware Vedfic~tion and 

Validation -Rt9gram~ .Plart~?c ;of the~ ptoJect. ,(f(:,cµment· '5s.ofiwate Program Pian.'·! (SPP1: . 
~;~:r:nWlgi%&/§~::~1:~];J?f~M~4''.fiy·:Qi~,~~s.JD·\·w~Y'·~~~w ·@9pt~c:~ ·1 

· • ·NED· ·FAJ0"'3W9::ooot ''Nucteat,'Eiiif' c:"''K'stems:and ·sf:iwfoes:·Dimiori '.FPGA..,oa8ed 
sat~~R~1;it~d .. sy~~$~-v~Jfj"t;ti_~i~1V-Ji~Kt1£~:.ri@;~.·(R~ie~_ence.(47)y. -. --.· ·._. -···.. ., 

• -~o A.~S,.~,O.QA·l'39 ""J;:)igi{+iJ Sy~t~m Y~Pfi'c~tion 8{, Va~ic:latron Procedj;rre" 
IB..efe:rence{tij)~;_and. 

• N1:CSP)'s:Q~2Q.U '~:Pt1::p~~#~n1 QQj9~c:f,qrN~Y El8cll;'·Ul~f~r~rwe,JI7)) 

t.2 Scope 

thl.s- N!esp.· ·m appli~, tp"fu~ V~Y: -actiyitfos for th~ FPGA-'based safety.:.tdated !&c 
·syStems~,whlch 'roshib~wiihstipp~y .to.tJS'.Niicleafl~ower:PiantS. · 

Section. 4' qf the project. doc~~ri~ .i•:$9$var~; i_>rqgram: .Pl~," {$PP) (E;eference (45)) 
·establishes requirements and provid.es:, .. gu1ifan:ce -and e~ecta.ti0n5 for tile V&V activities. 
TliiS: NICSD VVP complies witli·S~lftiqn_A'.'Qf tjle•BP!1 for tli~ l'p:CSD poqfoiiS of the V&V 
a~iiviti~s- 'r~bl~A sh.ow~.-~gµip]jan~(:(~:'.s~~cjµ-4 q:f"th~_spP,: 

:tasHIEIA. CDRPORAT;IDN 
Nui::iear lnsfrumentati9n &'Coiitrol Sy'Stems Depa~ent 
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2 Definitions. and Abbreviations .· . . . . : . -

2.-1 Definitions 
:;F'mi~ti,o~al ~leme~t:.(FE); A f~c.tiqpal Elem_ent .is a _component of (figital .logi~ that ~s. 
c:o,ruplet~ly verified and \!~dated:tlirough fµll pattelJl testing, i,e, tests that ~e ~p~ffo:nn.ed for. 
ait possible 'liiput .tombfuations. An FE is written in Vety -:High Speed Integrated ·eircllit 
'!Ia:ffiwar~ Description Langu?ge (VHDL)~ AI,I VHDL' soiifc_e cod.es for 'Qi~ 
:NRw..::iWGA~based 'Systeµ+ solely- consist_o:f FJ3s ~d interpo11llect. 9e_tween lt'Es .. 

. Modllle: A part- df.a Writ, Each module consists of oiie-'Oimqre, priiited cii:~riif~qaids; on 
·wlii,ch ~¢ ~OA~_a:nd,:otl\er ¢ircuitry ~?I"~·mo~ted, ariq a fy9~tpiir/.eL 

:Netlist:: Description. of fogies created by the k>gic synthesis tooL A .design engmeet 
ife.s.~riJ?es FPG-AJogic:iri:· the ·f91:$ o.f vHDL ~qurce·--~ode{and: FE~. Tu,e logt~-s~th.~s1¥ t()ol 
-~onvi;:ns· the VHDL source code 'into forms of digi~ circuits:a.nd outpl1ts ·the -resultlpg _circliit 
.Ip tJie, form. of a netlist. The layout tool tranSforms the:. netiist fut0 physical piacenient Of 
,filterc6D.hects 011 tlie FPGA? which are rep.resented as; an -FPGA.fuse,.Jiiap. · 

timkA1najpr.c9mponen~ ofFP6A-::bas~d e_quipment, A JllliH.s:a chassis that.has fr.ont sfot$ 
:and: back, slots' to ·mount modules; Each uriit coi:isist:S of' several:· mo·dules; There is a 
¥~i1i£~ :irudlil_e plMe 9~t\Y~err ·th~- front;~q :t>a:<;:k ~fot"S m:_~_ch -Wlit. UAs .pl_8Ae ~o~i.St~.: o'f 
:~~t.¢.fr:qtjji;:§.().#~~ .i:h~~ ~h:cWt:°qq~4~ HmVi4:~ J~~~~l~e.s,£or., tA!,'.~tr'q11~Jwdr~~wo.<lJil_~: 

::~~~~~l;11fo!~~::1~~~~J:;s uJ:' ;if~~~~:mci~~ -i:&:W~~s J:;1;:;::::t~:~ 
'~J§,~&s~y:~~t~~fJ.~!9'.:~wt>'#!.efiki!li<ti$~P.<tiW#1'~~-~ 

F1!~!E$i~5$:?sS~~:r:=5 
'¥.~1'.it!~!ltjoi('. Y~9$..9ation- e:C!~i$f$' of te.viewsTp¢f.f offe~~L9ii the;:re$%ts ·9f ¢:a~h 9.eY-¢1PP!ll~f 
:F.~l'.J9~~ns~~-~~.p4a.!!~·wi;is,.cowpl~te.9 ~pp.rqpri_ately ~4 .CQIJe"U,y, S~e,~Sectio~ 4;Z oftbt; 
·.gpp -~e.forenceT45))'. 

!, - . 

--2~~~ 
BRR, 
~CM 

'QA>R 
:CF.R 

CM 
QG, 

€0T8' 

l)dN 

PVR 
·ECWD 

E:b:tF 

~.QlJr¢yJa,ti,aps 
-Baseiille';ReView Report 

Gi>rrect.1veAc#oti :R~_qm;st 
Critical Di "fiilReview , ... __ ''°· .... _gt•< ...... . 

Code of Federal Regtilation 

Con:&~atlorr Mana~ement 

Opmnier9ial: Grade, 

CoriilheteiaI~off.:.Tfie-Slielf 

Desigp, Ghange .Notice· 

-;D¢sifill: Vetjficatjqn...R~gn 

·Elementacy-·control Wiriil&"· Diagram 

.·:Eiectron,ic,Design Interchange ,forn)at 
. . 

TOSHIBA .CORPORATION 
~i:!~l.ear lfistryil)eri~tlon &·cont!.QI S~f.!rns [)tip!!rtmer:i~ 
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:EDS 

E$ 

FE 

:F:PGA 

-F4ch'u'-PS 

l~C 
IBD· 

tcoo; 
.tQP: 
JED 

IEEE 
_JR, 
:w&v 
1\1'.CL 

-~· 
'~@SD 

i$ttsP.· 
'.Wf$.~'-Q~ 
NNR! 
:N:g: 
;g_c 
fPCD 

~GPL 

lll.1,§c 
P-M 

~~p_pp 

J~R,M 
?FRS: 

·ps~Jt, 

Q~ 

QA:D 

QC' 
RGi 
-.-·----1 

RTis'. 

R:lf\M 

EqUipmentDesi~ Specification 

Epgin~_c;:tjpg Sch¢ul~ 

F:Op~ti(>na:l Element 

Field Programmable Gate Array (a progriU:firiiableli?,~ic deVi~:e) 

·toshiba Fuchu:Complex·Powet .Systems·Segment. 

~trµme11tagon and -~op.trol 
Tu.terfock:Blbck Diagram 

-Instrum,entaJion &: Qonfyol.S:ystems_ Desigll-and--Engifi:eefing.D~partnient 

Jnt~grat~4'D~v€?lppnientpµvji:~nm~n,t, 

Iristrtifuentatibii Ele~trical Diagram 

ltl$titut~ of Electri~al _?Jld El~ctronics_Enwn:e.ets 

lrid_epeqi;leµt- :Rc~Vi_t::Vf<er· 

:rudeperiaenf Verification-·a:naVaiidation: 

:IY.fu&teriC.onfigurationLis_t _ 

.:tsu¢l~ai1;~~,;fili·.$Y.~temirimd:-~~tYiP~$_,m~iPA_ 

:Nuciear~frilillentation-&'€ontt(}L~¥stemsIDepamnent 

;Jg'Jiii~~Iirs~®iatfo~:$:yS.t~;t\)~Y.¢Jilpm~n'r.~;J}e.si&Yfo~,Gto4p: 
:~AAfYi,A:~~~qc;i{.G:i;Q:µp;fg~1~~\1:¢.!~iwtii~fuiitj~-g~~ij9~,;~fC9#tr9r;$.y$.'t~-­

-,Noncorifotmance_NotlceReport 
NiicI~-Qi:faJ!ty,;(~t@d~ds:;for:-NI0SD) 

Pers9g?l_,QQ~µ!~ 

'ProjectCoritroi Docum:ent 
Pro~~cf C_ontrol :Ooc~ent List:_ 

?f~vi9~sJy.:pev~Iqpej:L~9:fuviire" 

,Ft6Ject Manager 
)?9we,r·t>Iaifc;;pn::D~efopD'.le~tD_epiµimeol 

--Ptt!#~s!leYi~\V·:·M~~g-

f>rohiem Reportiiig _sheet 
tosllloa:·c9rpora#9~)iow.er:syste111s :$t, Servi~es ·coll1P<!llY,-N-ucfo~-E11ergy 

- : . - --~-

'Q\J~fy_A~sµpiri9\;?, 

·QUality Assurance'.Depattmerit 
,_Qu.ality Contrcii · 

R_egaj~twy Gl.lide 
ReactOrTnp,and Isolation System 

Requrrem.ents--.Traceiibility MattiX 

TOSHIBA CDRl?DFiATIDN, - -
:N"u!;lear-1i:i:striimi!,ri!a.~o~'&-c:~ntro1s~ttims-D~pal'.h!l_~nt 
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SBPR 

~SAR 

SCAR 

scMP 
·SQS.I 

:sn 
Sp:D 

~p~ 

SDOE 

SIL 
SM 
.SMP 

:.sQA.. 
·.~QAP 

BRR 

:s.Nt 
~~¥'W· 
SVITR 

«y/~l/ 

VJ:>CL 
-ws. 
·Ylitil. 

v:.NNR. 
·vvr 
WR 

Software_ ijuilci ·Ptc;icedwe ~¢.Repqrt· 

~o:ftware S~ecy: Al).a1y~i.s Rep_oft 
Fticini Site Corrective Action Reej_Uest 
Sq:ftW~e Qliality Configuratio;:i:Man_a_&emend>I!iti 
Sm.al) Compµter .Syst~- In;tt:rf*q\:; 

Software.Deveiopment 

Softwar~:D~si~ DescriJ?tfon 
-~gffi\'aj:~ D~v~l(>p_m~nt :P:~.tid. 

.Secure:·Developniei'lrana .. operationaI.EnVfronilient 

Software.futegrityiever 
-- ~' 

Senior Mai;iager 
.SoftWare Mana~~ment:Ptan. 
:Softwaie.~fy.~S"1tah¢~· 

:§_oftW_aj_~:Qµ_aj;ifyc~~ajt!ll:!9-~:fy!~g~i;µeµ!:J:),{atj; 

.sofiware;Reqyirements .. ~peCific~on 

~$.~tftw¥e-~Qgr3!n]iia,n. -. 
{~oJ1W~€?''W~li'.9,~\!Qi!X~~~!@: 
!Sofiware"Vaiitlati&ri~~est'kRi~off· 

V¢rifiqati~m-~l¥aliUatiQn' 

V~1:1f!qr gAA_~Je4·P:o¢Pm~µtQh¢9kJ,;i~t 

·venfica.tieJi. Foiiow·sheet 

F:t\3.2-3709;.JQOO. Rev. ~ 

V¢cy· Rllih ·speet:l ~te~tea €1r®it -Hartlwan~ Defhiltion t~guage {A 
hardware des~ptiondan&U~e'Jhatrdefines·:tb:e·FPGA citcwt) 
V~nd9r::NI9~~qn,fo_rmaµ"c~N.otic~,J~,epoq 

Veti:fication and Vilidati-Oh' Plan: 
'•· .- .- -. '.'" -· '.!, • r • - • - -.:_ •• ' • • • •.:•". _--~-...~. ••: :_ ,-.: ... • 

'Venflcatfon.artd~ Va:I1datiottRepott 

Table 3'-1 qCtlie NJGSD ·sMP is. pro;Vti;l~ fQr- ~- bettei- W:iderstanding of te¢llntjlrigicaj 
clif:f~~~~ ~etw~n .~e 'SPJ> ~Ci .b1'.cs_i:f,~MJi~- ·rh1$)-'Nlc$tim aj~,ru~es·tabie· 3'";~ of the, 
NICSD·SMP; 

TOSHIBA 'CDRPDRAitoN. 
-Nui:lear•1nstrumentat1on&~cc>ntrq1·systems.oepa·rimerit-
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3 Reference Documents 

~ .. 1 Code of Federal Regulations 
Thjs NIPID VVP doe,~ not refer tq_ the C9c:l~· 9f f.ecl~l Regulfitio~ (QFR) Qir1::ctiy. Th~ 
'ros)ii.ba internal st~®ds·in Sec;tion· 3,4 are·based Qn·the-CFR. 

:.1.2; Regulatory Gui~esand NRC 0qq'ument$ 
(ij J{!;lgllI::itozy Guide l .. i68 

"v~tificat:lon, Validation, Reviews, and Audits for Digital. Computer Software. Used in 
-Safety Systems ofNuclea:r Powet.PlantS/''Rev.l, 20o4 · 

{2) Regulatocy Guide.1.152 
· · '\Ctitena.for Use of Computers in: Safety Systems ofNuelear:Power. PiantS," Rev3; July 

iq11. . . . 

btlier regulatory guides .may be.teferred to Indirectly through the·'foshiba: internal standards 
·k Sectj'on 3A. · · · · 

:3.3 lntth.istry standards 
{3) IEEE Std.1012-1998 
· · · · ·~IEEE Standard fot,so:ftWare:. Verificatiori .. and Validatiori" 

·•·.··~- ,., .. :- -_::-. '•-. :,·. ·-···=,'• .. ,.,, ..,.:_;,,~,.·;r.-~,.·.:,·;-.~.,.-·-,- .• -. ..... ,, .• .,_.,, .. - ---:.· 

·(4), lEEEiStd..'.li028-i 9.9:7 
- ·· '~IEEH':SfaiidatdforSoftWarifReviews" 

-- -~ ~ .... -·=-·...:..-.:---·---;_~ ,:;::.·_-_-• .·~_:;, '... .-.:...--.-~.;··~----:. 

;:a~'4 Toshlb~~ ro'terfi'a!'·Sland~ro$'. ~NEP.:t~l:C:SDJ- _ 
(?J Toshto~i:Nl)cieat .Ei:iergy Systems ,an.a·setVl:ces.'Di'Vlsfoil~A:s"" 1 OOA004 

"Docilirient eantrol Pr6ced.ure" · . . . . ,. - - . .. -· - :. . ' .. _ .. 

(6) Toshiba Nuclei.it Eriei:gy Systems an.ti.Serv.iceDivisiOnAS:..lOOA012 
· "Ptep:iratiOn Proceaur~ 'for Ehg_m~.~fi_n~t Qoinml#lis~t.iqn ~~¢et". 
(7)' Tosfuoa Nuciear'Energy Systems and:ser.viceD1viSiorrA.S-200Aoo2 

"Desi&fi Verification-·Pfocedure" 

(8) Toshiba NtrcJe·ar. Energy .$ystems;and·'$emces DhdsiotrAS,;ZOOAOtO 
... "Gbrttroi Proceduteicif:veridor: senerated"dotwriertts" 

·c9j 'Tesl:iib_a Nucl~ar Eµergy, Systems,@d·SeyVic~ Di'VlsiOn..AS;~20oA.oJ7 
· "Desigrt·Pfailiiing P.toceduh:t 

{fO) To_shibi,. Nucl_ei,.r::Energy Systems-ancfS~~e .'QiVisiottAS::C200Ai28 
!'Digital $ystem Life C:ycle Procedure'., 

{1 l}J:os1ul>a N11cfoar Epergy Systemsan4 S~ice ·pivisionA$:.,20dA:l29 
·'Tii~ital Sy_sterrt.Development.Pro:ceduret 

{l~)l;'.()~~bal':-rucle.ar"Ener:gy Syst~tils. ~d,~~$~ PfyisiQP:.A:S."~O()Al~Q 
"Digititl$ystem Vi;:rifi~tion & Validation,Proce.dure" 

{l3)ToshibaNucl~at Energy $y~¢~_@.d $ervi9e~Uivi$~9n.J\S~20PA131 
':Digihi,l S~stem Copfl~~tion i'V.fanagement-Pro9e.dure~~ 

(14)Tos.h!~a Wuelear Eilergy:S~e!llS ·~<J':$_~C;i,:: Pi\r!sionAS-300~098 
''Nonconfonnance Control and Corrective,Action Procedure~; 

TDS~llBA coRPORATIDN .. 
,lilticlear fostrumentation .& Control Systems Department 
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(l 5)TQshiba Nuclear Energy Systems. and Services Division AS:-300A009 
"Corrective Action Request Application Pr6ced1fre" · 

(16) Toshiba Nuclear Instrumentation & Control Systems Department :N°Q.,2011 
''Procedure for FPGA Test" · · · 

{11) Toshiba Nuclear Instrumentation & Control Systems Department NQ-2013 
"Preparation Guide· for V & V Plan~' -

(18) Toshiba Nuclearinstrumentation ·&:Control System:s.DepartmentNQ-20i 4 
"Prep·aration Guide for, V.& V Report'' · 

(1~) Toslµoa Nµclew Instrumfln~tiog &··Coµtrq,l ~yst~µis .Department NQ..:40 i:S 
"Preparation Procedure for RtM & RTM Report'' 

(20) To.shiba Nuclear Instrunwntatio.Q. & Control Systems DepartmentNQ-:2.019 
"Prep~ration Prq~edm:e for Test-Specification" 

'(2l)T6shiba_Nu~le&y ~tn;rtn,entation ~ Cot;ttrol;~ystems Pepru.-QnentNQ-2Q24 
"Procedure foJ.DOct1l'JleQt ¢q111;ml~' 

(~) Ttjs_IiibaNue1ear ~trum,_ent11tion & C.ontrol ~y$teIIJ~Pep<i$1tjfVNQ,20~0. 
"Bfqcedqraj $~dardfo.rFJ1GA.°P!p4uc~~ :O.~Y.elopm~nt'\ 

.@3).'.f9.s~)a'N~¢I~ar Jn.S~eg~!i9iJ.~;pqJJ.!:ftjl S,Y~te~-Pe.P.arlfuenf NQ-::20~-1 
- ·~-Pt:P9e<i.tl@ $1;~d!!Ji;f:f q_r f::PG:A_p~yi~";~J~~v,~Jgpmenft' 

:(24)Toshiba_NuciearfuStiiiritentation,&rcotitrol:Sfs~ems\Dtjmftm¢ii~~~~~OJ2 
· :"Pfocedura1;startdard'Jot'Eriiictional'Eleinent"Devel0· m~nt~ 

·_-. ... -.,_' ' ....... ._,, ,' ,-_.•, '·,-,,.•., ... ,..,, .- '-"C .•.- '·.- «c .-J1 .,. _ _._ 

{25)Tosi:iiba-Nuclear I:riSthltilentatio1v&Contr'oi Systems·DepartrrietitNQ.:.2033: 
· "Procedural Stand~d.for· F:PGA CpD.figutatiori M_ana:gement" 

(26)Toshiba Nuclear Irtstrumentatioil;&.Control Systems Department NQ,-2.003 
- · "Ptocediire for C9ntroT6f~o:ftWareTo_ols" · 

(27)Toshiba Nuclear instrumentation & Control Systems Department NQ.,2036, 
- · "Procedtire"fot Desigif Corittol" · · 

(28)Tos_hiba-Nucfoar Instrumentation.·:& ~Controf Syste1nS Dep:artment NQ•203 7 
"CyberSecurity Procedures: of Safety Related-Di,gital · S:ystefu"· 

(29) toship~ Nucl® Instrumentation&; .¢9n~Ql Sys_tei;nl? PepartmentNQ".3005. 
"Pro·cedure for Evaluation of:Suppliers" 

(3ci}Toshiba Nucle.&r Instrumentation&; Control.Systems_ Department NQ'-30.06. 
''Procedure for Control of Nortconfonllihg Procurement Items and Services" 

(3l)Toshiba Nuclear Jnstrumen~tj<;>g & Cop.trol Systems Deprutmeµt NQ-3_0.09 
"Corrective Action Re9ueStAppli~ation_Procedt.¢e" 

(32) ToshiJla. NµcJ.eai: In,strwnent~tio11_ ~ C()ntroJ ~y;st~n;is Departm.ent NQ'" 3'015 
'"!'est Control Procedµre" 

(33) To~hiba Nuclear InsJTqmentatio~ &, Gontrol Systems D~lid:Inent NQ-'3.016. 
·~software Tesf' 

(~4)Toslul>a Nuclear Instrumentation&. ContJ:ql Systems I'.)epart:Ii:J.erit_NQ-3019 
"Proc_edure for Controi pf Nonconformance and Corrective Action" 

TOSHIBA CORPORATION . 
Nu!=le;1~ lnstrumentatl.on &_Conti.QI Syste!115 Department 
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{3S)ToshibaNucfoar Instrumentation.& Cbntrol SysteinS Department NQ-3020 
· "'Control .Procedure of QA Records~' · 
(36)T6shiba::Nuclear Ins~erttaiion.&· C.o:nttol Systems PepartmentNQ-:.4001 

"Commercial Gfade,Dedication" · 

3:5 TosniJJ~ Internal Stan'Q.~r<;I$ (PPOD) 
(37)ToshibitPower Platform DevefopmeniJ)epartID:ent:E,;,67019. 

" PPDD: Proc~dui'~ f(lr ·opef5it~ori fo~ Pto!J!¢rii R,epoitirig Sheet" 
(38)Toshiba:Power Platform. Dev~fopmentDepartriient E..,680 t 6 

· "PPDD Procedural Staridardfo{FPGA,Pttiduots.Dev'elopment"· 

(39) Toshiba-Power.Platform.Devdopment D¢partm:entE"GS017 
· "PPDD Procedural Standard.for FP<JADeviceDevelopuienf' 

( 40) Toshiba;Pow~ PlatfblJll :Oevelopment Pepartwenl :846801$. 
'·'PPDD .P.ro·cecbtral St$dard t'ot-Functlonal-ElementDeveiopment" 

.(4i)Toshi];)~ ·Power.flaiform .Pevefopmen~ P.epa$lent;E-'680l~i' 
-"'P.PDD Procedural: Staridin'd. for:iFPGACdnfigUtationManagement'' 

r 

·(tU}':J;q§!n)a,J?qw~Pl~tfqn.n:l)ey.~!C!P,ploeµtp:~eµi;,$:~6·8Q2Q~ . .. . . . I 
"~f PDfi .. Ptoe<eQ.uraJ,:Stand~q:for.:00.nttohofSoftWat:eiTo_ols:for'FP:GA-..based Systems'' 

'.G!~~I~~~!]~;f~w~r,~1Mfo~.P~y~l:9pw~~1}~"!i~~W'~.~~~PtQ~Pi7' :J 
:''S.'.tzji.4~d:fqr.'.Er~Raratiqp.;o:f;~tll.¢,a:¢.~t~S.P:~:¢iticatiqn1'· 

0 ~ 

'Notibe~ Up:Oii applicati-on oI·ab-Ove·;'NED.-'Ni:@sb:an&C>tiiet Toshiba· futemai Sta:rtciards~ the· 
iatestverlilon·slililtbe'ifsect · · 

• ,"- - ~ •' -. • • ":" -- -- • • •"•• r,· • • " • '· • 

3~6 Pfqj~¢t Qo:~.tjJ!l.~ti~~ . . . . . 
(44)NRW~FPGA,,.:$,~~<fI&c~·system:Quaiificatlon: .P.roJectjFAi0-,.6301.,ooo·i 

· "Pfoject-SpeCific:D.ocumeht:Contr8t"Ptoceaure~~·:,_Rev .. Cl 

(45)NRW-<FPGA-Based.J&C:.'Systein.~iilificatfon1~roject;,'FAto:;o5or.,,0024 
·, · "SoftWare.Pfo' · ·am·Pfari" .Rev;·.1 · -· , . ·,.: '' ... _,gr, ... ,.,. -~. .. ... 

:(4(i)NRW.;;F:PGA,.BasedI&C§ystem'.Qiijµificaij'~fr·;prqJect:;·.FA32-i3702-0005 

·~µc!~.~--~h~fgy ~Y~t~µi.s· $9. :s~iy}9~s~D.iyi~J<:>~~:itP.oA.:;:~~se.4 Sai~ty~Related Systems. 
Softwar~Ma.ua,g~ment J>Iant ·:R~v:- :2' 

(41)~~.;f PGA'"J3~aj:r~e:syst~ QiAAlifjsa,#()n)froj~p!,"PA:,3g .. 3.(.p9~o:o·oJ . I 
"'N'uclear l~nergy. Systems:and Servfoes.,Dhtisfon 'EPGA-based ·Safety..:Refated Systems 
Verification.and.Vaiidatioh·Plat}~'"Re:v • .3. · · 

(48)NRW'"FPGA.-Baseci r&<i-.System:Qualificaiion:Proj¢'ct,~FA32-'3102,,1000 
·· ''N\tcl~!lf. lli~tr)Jm¢nt & Gqn~61 ;g·ys~eiµs P'tlP~~n.1: _Sofl;Warc;: fyfuilag~mi;:p.t Plan for' 
FRGA'i:b~s~CI .S~fety-'R~lated:Syst~ms/i'.Rey .. i. 

TDSHIBA·'CORPDRATIOi~I . . . 
·f.lui:iear-lristri:imerltation & Contfol'S¥.stems'Depar'tinimt 
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:(49)~W-FPGA-B_ased I&C-~yst~m Qqaµfic~tio;n_lliojecj,_FJµ2,.q 7QJ-iOOI 
"Nuclear Instrument & Control Sy~tems Depa.nment'Software Quality Asslirance Plan 
-for FPGA-Basea-sarecy-Reiated S;yStems/'-Rev. I -

.(50)'.NRW.,FPGA,.Basecl I&G System Qµaiificatfon Piojetit, .:FA32;.,3708..:1000 
- _"N,ucleai_: fu.S~~e_nt _ff·- G<?titrql ~y~ep~ __ R.~~e~.t ~g~_e· Qopngi.ttapp~ 

-~imagerµent __ Plipi: {o:r: WGA:'BliSeO.Saf'ety-'Reli'!tt,:d.' Syste.ms:/' Re:v. I _ 

3:. 7 foshibCl in.tem?I Gutqe (NICS.P) 
(5-'l)Nuc~c;:w:: ~stiu,me;nt~ ¢.~mtrnl Sys~e,;n~ t)ep~~~t$M&lCOQQQ 

!'_Code Review-Guide/ RevJ) 

TOSHIBA CCRPDRATIDN 
Ni!_t:1~~~ l~rri~~tation &Clif!~91-Syste"!!i Depar:tment 
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4 

4.1 

Verification and Validatien Overview -- . . ~ . . . ·- -· -·.- , .. - -~ " ,. -.- . _. .. - . 

Or9anization 

FA:32-3709-10Q.Q Rev. 8 

Figure + 1 sh_QW,s ·ijie Toshiba ,9rganizatfo~ f~r FPGA-based. safety::. related I&C systems 
design and deveiopnierit. Eiigirieers from IGDD ·an.a NICSD · organize Indep.erident 
¥~n:iic'ation an~ V~M_ticin (IV &\Q T~aili~~(<?ff!ie Y~V o(the FFG~ logic: 'fP.e e~gineers 
f;rorn.ICDD ami:.tAe ~~gin~~rs.frlJID N'.IC:SD:]µ 1:he":i:V8.'V Temm! c;Qµm;iun,ic;~tew#h each 9¢.er, 
anc.i wotktogt}fuer.as'.orte IV&VTeam· a:s needetLt'Ot the:quallty of the products. Iii this plan; 
the word ''.JCDEl IV&V Teihn''' bi ''NICSD -IV&V Tearn" iS used when two IV&V Teanis 
iteed.S t9'1),e-~ii!tjrigrij~h~~ O~~fyii~~. tl!et~ijjatk~J?Rli~~ t() tjie bot,4 IV~V'Te.am,s. Thc:i 
:Nics.D :fV&V t~?IJi-per:fe>rJI1S·theNtcsn:v&.;v 8cqtiY#J.es:4f!:&ned ~this Nlcsp yvP, tms 
structure proVides ·tlie reqµired. independence betWeen develbpment activities. and V&V 
activities. · 

.r·-·-·.-.·.-·-•.:..·.--:',....·-:-~·"'"'·-:-',...,·-·~--,.-..-;~'--·-=-::-.:_-;~;~;;.,..'°''""'·~'""·-·-,•'""C-~·.,-·.,.-,-·-·--·-,-·-·-.1 

i Vi<:c'Frc8idetit, _i's i 
! i 

:_•
1
! r~i;iiici16W.:Eic~J1iil'elor ;

1
i 

:i. . _Ljght:.Watef:\leactors,,NED, i 
'Qiiatiiy ASsllrance 

:.j Dcpl.rtmetit.- i 
l i 
:I P_tl:ii.~c~~A..i:J~: i 
'i ! 
;i ·--------·-"~ .!. 
.• t-' I· 
'I ,, :j 

j i 
.! i 
! t 
I . 
i ·. - c: ! 
' ·O I l I! i 
"1 ·§ !. :. ... :e I 
i Jn.Stninie'ritltion'&Go'iitnit systeiitS· - .·E ·j 
·i .. . . . n.s;gil~.J:D~ii~~i.-(ici5o} 1 B 1 l 

L.111:~·-·-·-·-·--·-·-·-·"'":""·; .... ~ .. .",-...... ·~· .. -,.:,::::;,~.=.. .. ·:::-_~;~::.:.: .. ~~]"§lit(-1:4:1;:·;=,:·:- ~'-=,~.-,r=·.-..:.:.1 r-·..;.; . ...--._;_,;..;,_ ..... ,...;;.-....; . ....;.;.;..•""· 
j I I I 

.j S'¥of'Mi!ifeg.,f'. :_~~°1-:tf1?:,~ . . . . .. . l j 
i .Qualii.Y.Assurance '(~) - -:";! NIClm IV&V 'I j 
j . -Group· ' . Team. I j 
'j .. ~- - ). l i ;;.·<2T" .. ~,,>----'-'"--'"-~:.......;-< 
. ~ 

1 'Nudi:ai.IDStrumentationi<.·. · .,.~ (2) 

.i -. eon~ciis~~irif~i.-.cNi.c~o) . /' 
i • 
i ·i ~.ti}¥~PJ~impcvcfiiilimrt !:l.Piinmcrit(P:i>ol;i) 
i 
.. FuchU,:Com ~iix 
·.L·,;.;;.:·..c:::.:.;,;...;_~.::;:.:;:,,,-,...,.--:.,-· . .,..,--.·....,-...,.,,..,.:-:·.,.,, . .,... ... ,.., •. .,..~.,...,.~-.--..,.,~,,,,.·-.,---.-~·:-·-·-·-·-·:-·--.,.,-.. ,..._.--...,, 

~- A:.l9~ ~fo!~lt<J~u~il :liD~-~l': sroupifl·JcPJ:?:!?:tb.ejlu~i.~fosi:i:Ume:~ii<:1n'.S"YSt~ms.J?Ciii>iPiiinCI.li ~-Q.sigrillig'c;irnui). 

(l)'OyerSigbfofIV&Yteani. 
(2) :Sub_lllifui!.;~f Design Docum~nts 
(~) Repoiio~.V&Y-Resi]Jts· 

°Figute:4-.l :Toshiba,O~g;iiiiiationS:'fot.:FPGA..:hasedFPGA.Systems-Desigil'and 
.. . . ~~:v:~t9pjri~lit . ·- . 
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For the FPGA-based safety-related I&C .systems, the Nuclear Instrumentation Systems 
Development & Designing Group (NISD) in NICSD. is respon5ible for the design. and 
development. The NICSD SQfyWare Development Team (NICSI) SD Team) comprised of 
NICSD Software DevelopJP.ent Lead (NIC~D ~bL) and NISD design engineers are 
responsible for software development (Le. FPGA logfo development). 

4.2 MasterSchedule 
The NICSD IV&V .activities ~and inilestoiles are devefoped .and controlled as described in the 
NICSI? SMP (Reference (4~)) 

4 .. 3 Software Integrity Level Scheme 

The software integrity· ievei (SJI.,) scheme .. shiµI b~·dete~ed based op. Table A-J of~I) 
AS-200Al'29 (Reference. (Ii)); which is substantially equivalent to Appendix B of IEEE 
Std. 1012 (Reference (3)). · · · 

For safety-rela,ted FPGA logic, the .SIL sh~ be 4 in accordance with RG 1.168 
(Reference (l))" Alldo'curiients pertairiing;to safety,..refated FPGA design are labeled as ''US 
S~fefy-Relat~d'' p~ ctM .cover ~ge~t, ~d .. ~e c9Ji$l4er¢ SIL 4 ~oftware doi;:Qnients. All 
spftwwe emb~Med ip. $e · ;F'P(.}:A.-b~sed. $af~fy-Re1'1.teci l&C. systems shall be developed, 
verified~ an:d va:lidat~as SlL4,.safety.,:reiated s.c:iffware: 

4;4 Re.so4r.ce --s11·rrim.§@; 
The Semo:r Manager '(SM) :5f'·NJ:cs:D. ·as the 0:Niesn 'PfoJ:¢crManaget {NICSD PMJ :shall 
pt9viq_e :aP,t>i<>.#i~t~ ~~~9.ffe9.¢~: for;·;~~, ·¥f!:_¥ tt~-~YifJ~; ~4~fiii_¢d i!t !W§ ·1'41G.~~ VVP, ¥91:' 
hlJnian resQurct:!.S,, tJ),e,~cillQwfug conditi!:!ns-S~aJ,i'.~~-m,et. · - · 

All NICS_:O JV&VTeam):~eiiiberi;shiill: 

• Be independent of the.· design activities m management budget,_ and resolirce. 

• Be·techi:iicilly qilalified for:the~wotkperformeit 

!Jre N,ICSD IV &v T:eam wembers s.bel.il. be qµai!~ed as described in the Section 15:.4 of the 
NICSD SMP (ileference (48)).· The.Section 15A.oftheNICSD SMP tequires thatthe 
NICSD W:& V Lead shall· d~temiirle nece5sary trairiing:related to the following skills, as· 
applicable to thejoQ ~~ti.on~·being perfonn_~_, an,d :require th~ responsible;m~ager-to 
schedule project sp~_ific.trainiqg as ''i>r-0jec;tSp~yific; indoctriµation/Training C.ourse/' 

• Code inspection 

• SQftwai:e tool to: b~ use_d for V /jt.V 

Tue NICSD I.V&;V Team members shall be ii.wai:e qf and comply with. the requir!!ment for 
independence from the development ·organiZation. 

This NICSb VVP includes s_om,e spe9ial procedural requirement_s to i>PDfJ. NICSD shall 
put these requirements in the procurement specification to the PPDD. 

4.5 Responsibilities 

The SM of NICSD as the NICSD. PM.sfuill assign the NICSD IV&V Lead, who leads the 
V&V activities enCOJllpassin,g. th.e NICSD engineering/des~gn work in accordance with the 
Nics:b sMP (Reference (48)). The :NICSD !v&v Lead assigns the other N&V Team 

TOSHIBA CORPDAATIDN 
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:rµ~_ml;>ers of·NICSD who werefr~e4 ~s d~scnl>ed ~ Se~tio~ 4.{.of@s VVP. 

-Tue. NICSD IV&Y Lead is equivalent fo· the~ SoftW:are V&V ~Lead-.describ'ed :iri th~ SPP 
(Referenc~ (4$)). JD. a:dcfitio~.tO, ilie ·r~!lPC>Iisibiliti~s cJeWi~d jii.4J.~ Nl;CSD SMP, tb,e_ NJ§~D 
W~Y I..ead-·b,as ~spcmsibili!ies listed m:s~i_ion_4/l.4 of-the s~:P, includ41grevi~ofSecwe 
t>evelopment ·and Operational Eiivitonilierit (Sb.OE} implementation. SDOE is defined in 
thC?-~pp:'~d'iri l.le@fa.toiy'Guid~--L15~ (Refoieti:ce(2)), -

Th:el'oHowing positions, cteated,as-n:eces·sary·durfug-the proje~t, are·a:dmllllstratively'assigned 
fo tlie:Software V&V Lead; as. :necessary; -If these po$l.ti:ons are not assigned, i:he· ~t;fftw~e 
-v~v'Lea§. shall be l'.~spo~ible. fqt .the::i.~#viti¢sjj§t€'.cfb~lpw_:, - - --

SoftWa:re Test Lea:d--Tlie Soft-wa:re' TeSt'Lead shall:be te8p·onsible fordefinirig the· software 
and syste$ ti;:~t pl$; pto~e44fe~? ilftft ·¢8;se~; E~~h ;Sgfuvar~ T~st Le~~ SJjaJf be 
respon~ible fofthe oversee~g tl!e.-p_erfc1nn~c~rnfJ~stjJlg- !ID.4 test engineers, worldng wjiji 
tlie NtbSD SQftware beve;lopment Lead :($J)L)" to tes_olv.e test anomalies, ana setting 
bo1lndaries. and requirements for retest acti:Vities. · 

· Basel~neReview- tlu~-NIGSD-rY8iV-''.f e?µi);~~ur~~-:thatactiYitles',at:e p:roper:iy p·et.t:o~ed 
and documented at each :J>hasc:Hn -the -softw.are ii'fe:,:cycite.. ·'rhe :NICSb, -W&v :ream is 
re~ponsiole for verifying a:11 wQrJ( prodtict8 are c9IilPtetea,. pl~ce;d ·lirider 9.onfigqrati()!i 

.!!lse~~~~:i~~~iiit~.li. 
i:.~m~j~~~ir~,~~~~r~e9i't;~t!,t!i~ct~fil¥~\9fl:!™t~!ffi~'t,~X!~~ sec~g~'~1£q;~ ~!@i.~; 

,~Ji:A$~~:Q-9*-t~O"lRe.fereµc~·t~~))14~Wiei>.·~i;w:e~P9:n.sjJiJi#i¢_~.m':fli~;'y~ygc~Yi#e~~9f'l?g*·· 
lct>P iw,q NICSP• NQ::.2030. (Refetenc~;,.~22)) delliies the':resp·on.Sibill~e;s' hi-the: NIC.SO· 
-v&v acti:Vitles:oftheNICSD eqgfueefug· ancf ·iie~!gp.'wotk 
_Thej~repiµ-i;:r(~)- of:theJ'UC·$P'\i:VP iµi<;fV&CV:r~gJjs. ~):shall~ 

~ Be_:pa,rt Qf·tp~:NJC,$b I\!~ Vi.:e_am. 

• ~Qf_}iav¢._~q~tci.b.11~ed. to·ilie:g~$i@' 

·• B~ ·te_~!JWc@.y _qyaliffi#i .f9~ .Pf~. W9fl{_ P,(if91ffi~d; ~4 Jcti!Ml~gg~aJ)I¢ iji tl,i~ 
t«Jln0I9fil1:<s:(l,Il4:.roetb.q~: µ!!~<i;m_tb~;4~t!m~ 

Th~ NIG.SD W&V Team perfc)tfilS ;ijld~e@e!l} ,feYi~w~ 9f·fue·:NJ:GSD :anq PJ>,DD g~Sigii 
dpj:;~en,ts;. · - · - - - · -- · - - -- - - · -· 

Thi'f,NICSD:IV&V Team m~y a:Jso oversee':tiie.'work,ofNICSD ·an:a:PfDD,,;tcr:-verify·tliaqney 
·!if~- w~tlciiJ.g .µi GPll1Plf@ci:<·wifh ~ppli#bJe'.iht~l.s®~™'~- $.d:to,·~v:a}µat~ t48.t;th~if. wprk 
js te~b,nk~Jy:a,c.~~pta,bJ~Jo~- s~~ty.~r¢J~ie4:1,1::i_e, · - - -

The mc~p SQfWW~ .Q9aJJfy ~ss¢~c~ @QM T~~:{NIG:~D S_Ql\ TeaiJ:t). Will. ¢0-ijduc:J 
QV\::~~g)lt:Of·ili~~-:NloSrJ·rv&'flteaip.Jt4tlvlB.'~!;~ · 

4~6 To·ofs! Techniques.- and Mefhodolo~Jes 
The:NICSD:IV&V:'Team.willuse severnI>coiDilletCial software tooisior:the·-V&-Vacti.Vitles of 
tl!e FRGA-tiased:safecy-::relateci I&C ·$Ystems~ The. NICSD SMP (Refeteiice {4S)) describes I 
~<ifi.wW~' topJ,s:q~~Q' fe>i~~11gin!!e$.g, -

'TD$HIBA,·CORPORATIDN. 
-Nuclf!af1ristii1Jneiiti!tiori-&"C:on~l'.Ol .~ystems_Dep~itrile)lt 
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4,6.1 Verification. and Validation 

The NiCSD N&V Team shall review the. Requirements Traceability Matrix {RTM) and the 
Software Safety Analysis Reports (SSAR)~ Equipm,ent Design Specific'ation··(EDS), System 
Tes~ Procedures, Sys_te~ U~er~s Manuals, El~m~tary Control V{iring l)iagrarµs {E(0VD), 
Unit Detail ·Design Specifi~ations, Umt {Jser'!'i Manµals, Module Design Specificatioµs, 
Module Test Procedures, FPGA Design Speeifications_,, and FPGA Test Procedures. This 
r_eview niay be p~rformed on either tJ?.e · pririted or ~e el¢et;r6nic d6~_1111ients. Toshiba 
NUPDM will be used for distribution and archives ofthe documents. And a.set of stand.ard 
bµ~iness softw~e-tonl will be_ used for the r.eview. · - · · · 

Dc:icl.llllent review is a qie_thod of verificatjon to ~~sure tlJ.!lt the -d.esigil ot!tput i_s cgg~t. and 
satisfactocy by a~ch:essing· that; th~-cl_~ign, inP.l!ts- were correqtly, incorpoi:~ted into the 4e§ign, 
aiid the design· outpt:it is reasonable coin.pated to_ the design input The -review shall be 
performed in accordance with NED AS-200A002 (Reference (7)), AS-200A130 (Reference, 
(12)), an!f NQ~2036 (Reference (27))~ IEEE Std. i012·(Reference (3)); an<PEEE $tq. lQ28. 
(R,.eferem::e (4) j provide. guidance forthe-reVi_ews. 

Dpcument review petfop!led a~·te~lniicaj. teyie_w corrfii?ns wbetJier:. 

~}The dociirilent confomiS to its-,:upstream requltements 

b) the 9ocumep.t: a_dJ:u~~ ~Qi regµiatiQns; staJldards,. :gttldeUhe.&, p13,ni;;, iµi~. P+Pc~.dW'es. 
aWlic~bie to· the project · · 

9) -~~~s:-,t.p -~e .d9qupi~!J,t a;r~!;P1:'.9P~fly impleyu~~t~d =l!,Il.Q aj':f~_9t<.c;>ply t;Ji~i?.~ ~Y~PJ.)lfc;:~: 
identifiedJ:?;ttb:~,c11att&e•.Sp:ecifi~ation1 

:f:qx: -l\1)~&}~'?~$~nt~. ®i)legi~n4fi~µ pr~~~$s•a.c>.9.Wil~~ts,,,-?TI4 ae-~J~-c!'1:tpµJ~ mclygmg_ 
SS:AR and VVR, ·docum.e11.t ·revi~W ·~:Iµlll. l)e· p:erfor:med fq:r CQmpl~~eness, COP.~istei}~y~ 
:cotrecmess, and-verifiability as0applicabie. App~na'ix-kof tile ·spp "".r~rms anci. befi11itfoiJ.;•. 
piovid~s dellajtions forth~sf? w~rci$. . -
The re'view result shail be do.~umenteff·:on tb.e.,Design V eriftcatlon Report (DVR),, and when 
applicable the Verification Follow Sheet: (YES) shalf-tie.-use'd fof }deritificatfoh bf cori:iiiieiits-
aii~f foUqwi)l:g up the c~~ents,10 clqs~. · .. 

4.6_.2 Requij'~~~µts 'J'.ra._~~l!\tili!}'· f\t:ti:vitje~ 

Reqi.iliements: Traceability Mafrices .. (R'!Ms).sitatrb~-generated .qy<the NICSD SDJfeam ·and. 
~PDP d~~i!W ·engfu~e~: ·anc;l ~evi~w~4 by. tlie IY8tV Teiim. tq -~$lie tli~ so .. fJWafe- h~ 
.C,olJlpit<tely; accurateiy, corr~c;;:t;ly; ;~d c,pnsi~~ij~y a,d_(}r~sse~f tl,ie 0r~ql:lire1J1ents. Th~·: .. RTM 
shall :provide~traceability? veri:fi~ation, -an.d.validation_oftequirements. · 

4·.6j Bascline Revfel'vs 

'The NICSD IV_&V-Team !'ihall peeform_ Bai;eline Reyi~ws::at: the·conclusion of ea,cJiph~e·in 
the software life cycle to .ensure that .. the tequlted activities .durihg:that phase wete:compieted. 
The Baseline Re'Vlew shall confuni that- planned ptcfducts inchi~g de~ign' .. d<:)ctiin:¢Iits~,'test 
documents, VHDLsm,rrc_e codes; ~~~ts, fuseipaps,, fost-r~oP:~; 'i{:TMs, SS.A:Rs, ~d V.*-V 
R,.epons were-prepared, .that appr:<;>priafo rev~ews were. pei;formed for these product$, 'anp thaJ 
:these products .. were-documented :and. mamtained under contig_uratlon man~~ement (CM). 

The NICSt> IV &V Team. sh~ co,nfirm;the .following: 

• The NICSD desigµ: -~ctiviti¢s ate p.elfomied,_ ~d th~ 9.~sign c:>:utpµts we prep~ed .. as 

TDSH.IEI~ CDRPDRATID!\I 
N1,1clear lf!i>tr'um1mfii~ltin & (:011frc;il l)~tei:ns De_pa_rbnent 



.Plahned iiltheNICSD.SMP, 

•: NICSD·V&V a:ctivities.are:petf6tiried as pianned fu. tliis"NiCSDVVP. 

• The J·\iICSD design output documents are ·controifoci and listed on a .PtoJect Control 
Doctirrieiif List (PCDLfin accordance:~th NQ,:203~ {R_efeienc~(27)); . 
Do.cuments whlch .are issued: or· used for a specific .pia:nt (project} and .speCify 
technical and quality requiiem¢rit$ or PJesc:ribe actiVitjes. ,aff~iting: cNau.ty~ ~c.h ~s 
.sileciffi.c.atjqil, . instnictjp~, pr§i::e,citn:~~ -~d df!i\viilgs ··at~ q'~t,~gqi:fieli a.s. :Pfoj~ct 
QontrQlJ~oc"t,mlen~s (P~D$). E¢PL fs:theJ.i$t9fJ.?.CP!!drtcludfug: 

(1) OoI,ttract nairi~ { or:ftoje(,:t iµiiie) 

(2).JobNunihet 

-(3) Proje.ct DQcllDlent Number 

(4) D<;>~tinif!Iif f i~ng :N:µDiber 
(5) ReVision Ntimbet 

.((>):I)o~!l,!ll~Af:Ti#e:, 

::_:.i7::~:~-·~~~:~~:!:~~~~~ ~;i:~=~~i~¥9:46ii~:lfu!~:~Yi~wii:!1ff.\;. 
'r~9lv..~4;.:tJ;itQµgh~ th~: ~C);{tw<1.f¢ life :~y¢le.; prQ<t~s~s~- J3ach ._of'.·th~- P.~s'¢Un~ te:Vi¢ws shall 

iii£:-~~1!:Jiiil~iii~=~c;;w 
:r~;!m.=:~~p::::!:~=~J~~~~=~~=~~:;,:1~~;~~~~t!~1~~~:~;r· 
·-jp__~~cpri:bµlce-wjth S'e~ti9n.4:2;~1~._9ffue.1$PP.·(Re.(er_ence_.C4.5:)), the.:BAA;&'iIB.n~ 

• Identify the.:revfow~rs, 

• 'I~~iitjfy~~e'pef:$o~:-con~ct~~ld@n'g. tJi~:tef'View; 

• 0Document:tlie'.:c;>utprits ·an.<i-.veraions· reviewed; 

~ :Con:tafu,a;.:SUiiitiiazy,·eftheteviewcresUlts~:ancf 

~ :Descn~e_:recommendatibns :an(kfin~gs. 

4;6.4- :FF.GA: deveiopmeiitTool 
The Nl.O$Q J'V&y Te8Ptwtll.-µs.e thefqli~ww~:FPGA,:d.e.v~l!:>pme.nt,tqdls.·.fqrV&V' actjvines. 

1~ D~8:imeftoi:>l 

.·z. synplify:~teol 

3. 'Netllst;Y:J~we.r- toQl 

4 Modetsiiri®· tool ...... ~ ' . . ____ .. , .... ,., . , -~ 

Thesettoofa·,ate comrrierdal soft:WariHools; :tbat.l'PDD uses fot "developmeiitofFPGA based 
tjlo:gaj~s._ $e~~Q~ :Ki~~ :of tli~· ~QSD §MP ,.@..~.fet~~pe (4.8),)' 4.~scp!).e~ \l;l~· tpol~ as: we.\! ~ I 
.;mf<.thod~· ;µi;ei( ~o adc.e.pt ~~e rif ·tbe to.9li;~<fqr ·Ji'PGA-1,J.ased _sa{~ty ~ystems.:.fornµc;le~- p9w,er 

·TDSAIEiA CCRP,DFiA.TID~ - . 
. ~~~l~#·•r:i.s@tti:e_n~op·~'P!ln~o1:~rs,te~:Qepartm~rit: 
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plarits. 

In addition to the' above tools, NICSD us·es office productivity tools, database software, ot 
editor tools, These software tools are SIL 1 software, arid do not need special <;:bntrol 
procedure~ 

4.6.5 'l'estEquipment 

NICSD shall c911trol the software tools as _Qescribed in th~ NICSD SMP, 

The NICSD IV & V Teani Will review and awrove the .PPDD work products associated With 
FPGA review and test. · 

The NICSD W & V Team..shan: docum:eilt the result of·a s·oftWare tool in a V &V Report. 

N'IC~SD ·expect that PPDD uses the following t(!St equjpment for the.cmoduie testing at the 
factory: - · 

11 Slgnal,.genera:ting equipment-'- Signal-generating eq:uipment is used to gener:at¢ test 
siguai fo. modules. ·· · · - · · 

• Signal~recotding .. equipment.~ ·SignaJ:.:tecordfug .equipment is·.used to.:record response· 
signals front-the; module. ·· · 

• Test. Pernoriai Computer (PC) ,.,... One· or more: PCs ·are used- tc>'" ·c:-orttrol .the .. 
~igruil-g¢riefaµtig _egi:qpmeht Md. ffi~ sigpal-~tecgt~g eqµipiri:~ilf~ Th~'. 'feS,t. P.Q: 
reG9rdS:thf!.g~µ.ern.~~tan.a.~.sP.P.ll.se simaJ.s~ . 

~c;:t:t·it~ef~i~~~~!~~f~t::;;~~~:~~otff;~~~ati~~~~~B8~tv~i:·~; 
evaluate.aci.equ11cy- ofihesetbols_: . 

Test equipmep.t soffyVzj:-e is not -erri.Q'e.(lqed in any FPG,A-based safety-refat~d Sy8t~ii:t§. 

4.()~~ Metrics 

The NICSD IV &V Team ·should monitor and track-the follbWirig:rnetii~s through· the Jifecyc~e 
phases q~crjbed.iil Section 5 tO ev~h1afo the.produGt_qliality'. · -

• Number of.c~geifapplied for the d~i;;ign doquments 

• Number of open items-carried to the next phase· 

• Number of open"itemsdosed·m the:cl1rrent phase 

• Number of Site.Correctly~ Ae<tio:n Reque$ts (SC.Alli;) 

• Number of Site Nonconformi;mce Notice Reports (SNNRs) 

~ Nl,lIIlbt::r 9{pro~lems fb"µp.d 4uringV¢'lYtestjng 

4. 7 Security 
NICSD takes appropriate measures to ensure Secure Development and Operational 
Environment (SDOE) as addressed in the SPP. The requirements .for the NICSD SDOE are 
mapped ~9 described .iil the l'{Q-203_7 (Re~~r~n~e@8)). 'f.he NICSD 'IV&V Te.aIJi $.all 
ve.rifythat th<?_cyber security require.ments describe4 in NQ .. 2037 are. correctly reflected in. 
the.software life cycles. 

TOSHIBA CDRPDAATION 
Nuclear 111strilmentation & Contr.ol sYstemd~epartinent · 
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5 Verification and Validation Activities 
Table B of this NICSD VVP describes V & V activities assigned to each Software Life Cycle 
Phases. 

The following sub-sections describe the V &V activities for the NICSD scope. 

5.1 Management 

5.1.1 Management ofV&V 

Section 4.3.1 of the SPP (Reference (45)) describes management of the V&V Activities. 
The management of the V&V process is performed throughout the life cycle phase. Table 
10 of the SPP defines the V&V management tasks, which are equivalent to the management 
tasks defined in IEEE Std. 1012 (Reference (3)). Table 5-1 shows the corresponding 
activities to the management tasks in this VVP. 

Table 5-1 V & V Management Activities 

1) Software Verification and 
Validation Plan (SVVP) Update 

2) Baseline Change Assessment 

3) Management Review 

4) Management and Technical 
Review Support 

5) Organizational and Supporting 
Processes Interface 

5.1.2 V&V Phases 

Establishment of this NICSD VVP 

Activity Iteration Policy in Section 7.2 in this NICSD 
VVP covers the requirements of the Baseline Change 
Assessment 

The NICSD PM and NICSD SQA Team oversee the 
NICSD IV & V Team activities. 

A Process Review Meeting (PRM) is held in every 
phase t°'---._ensure that the required activities during that 
phase were completed. The NICSD IV &V Team shall 
attend the PRM for management and technical support. 

The NICSD IV&V Team shall attend the PRM. The 
NTCSD IV&V Team shall attend the project 
management meetings when the NICSD IV & V Lead 
considers it necessary. 

The NICSD SQA Team will oversee NICSD N&V 
work when the NICSD SQA Lead determines that such 
oversights are needed. 

Section 13 of the NICSD SMP (Reference (48)) defines the software life cycle for the 
FPGA-based safety-related I&C systems. Figure 5-1 is the summary drawing illustrating the 

TOSHIBA CORPORATION 
Nuclear Instrumentation & Control Systems Department 
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major activities in the life cycle process for FPGA-based systems. 

Projetl Plannlrg 
and C<llCOpt 
DeMIU>n Phase 

Re(Jllraments 
Definilao 
Phase 

Design Phase lmplemertatiao 
& Integration 
Phase 

Modue 
Valldotlon 
T .. ting 
Phase 

PPDD AclivltlM 
(PorPPOOISOProcedl-wllllllflOClol-RoqllN..-• 

N-og P-lldllclenlf0< """""* B QA) 

(1) Unit Delallod Design Spec. Includes SO-• Requrements Spacification. 

$)'Item 
Validation 
Ttsttrcl Phase 

(2~ (3) Module Design Spec. and FPGA Deslgl Spec. lrrlude Softw:we Design Descri~. 

Figure 5-1 Life Cycle Process for FPGA-based Systems 

Op..-ailons and 
Mainlonaice 
Phase 

The NICSD IV &V Team activities shall be performed for the life cycle phases defined in the 
NICSD SMP (Reference (48)). This NICSD VVP includes the life cycle phases from the 
Project Planning and Concept Definition Phase through the System Validation Testing Phase. 
This NICSD VVP ends after the System Validation Testing, prior to shipment from Japan 
However, if any need for design change arises after finalizing the V & V activities, this NICSD 
VVP and the V&V activities shall be reactivated from the earliest phase affected by the 
change, and necessary activities shall be iterated. For design changes in the Operations and 
Maintenance phase, another VVP will be prepared. 

5.1.3 Use of Previously Developed or Purchased Software 

PPDD is a commercial supplier. The FPGA logic lifecycle is treated as the software 
lifecycle in the NICSD SMP (Reference (48)) and SPP (Reference (45)). The FPGA logic 
procured from PPDD is included in the FPGA and is commercial. The FPGA logic is 
treated as Previously Developed Software (PDS). The FPGA logic is comprised of 
combinations and connections of software elements called functional elements (FEs). The 
FEs are treated as Commercial-off-the Shelf (COTS) software. NICSD dedicates the FPGA 
logic implemented in FPGA under NICSD Commercial Grade Dedication (CGD) process 
defined in the NICSD SMP. NICSD shall evaluate the PPDD before ordering to PPDD 
through a CG Survey, Critical Digital Review (CDR), or both of them. The NICSD IV&V 
Team will review and oversee the PPDD in each step of works, and accept those works. 

TOSHIBA CORPORATION 
Nuclear Instrumentation & Control Systems Department 
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5.2 Project Planning and .Concept Definition Phase 

The:.-m;tivities: in.:the Proje«<t. Plpilnirig.· ~ci ·Qo:pcept Defiilitioil:- Phase are ,performed by ICDD 
and NICSD; The ·acti\iltie8 of: NICS:b-inthe ·PrO'jectPfanning. and: Concept Defiirition·Phase 
fil'~,desct_ibed -~- :ws;_~e~ti{;lil~ · · 

DUring tliis•''pbasef NICSD generates tiie Eqmpnienf Design.SpeCification. (EDS} including-the 
desfari°lta$i~ ~d 'api:;li~abie r¢gul@tms attd jndµ~try p_ta~tjces i:p tlie design, aild startS the 
J:Baster cop.fi~.ati9n list CMC.t). · Th.tf.M¢L, st~ed in tb1s.p4~-~ i~·up~t~d throughout the 
sciftware life ·cycfo. -

'taliie A of-~e; NJ:t;:SP s~, @~_fur_el}gt:?.(4&)) Usts -ih~ gl,i~~ of the 9~tput. d9cµments ·of:fue 
N!csb v~v· activities: 

,Sj.i Pr:eparation'of ·NJGSD VVP 
The NICSD IV.&V Team shail prepare this ~NIGSD VVR in accordance With NQ""2013 
(Re{eren~.e (17))~ ,p98~.Cl~~trtPl<.Pliiti: v,ii,tl! the I~p~ v.yp., The me$:Q ;IV&:Vl,~a_ii shall 
review fhis.NICSDYVR 
Fbl'.the proc~dm.es,-tt{b;;:.~sed,forthe documenf:,tewew, seif·Section:4.6.1 itrthis· NICSD VVP: 

'The. NtC.$D 1W:~VT~arit~d~UV:er.~Jhe N.iC,SD\VYJt't9 :m~:J¢PP W~V'Te!lffi fo:r,review, 

,54~~. '1.:.~P,~~(i9n,~Q(~~tiw.ar~tf~s.fJ:~~~: 

riB~~~:!!i~e~~t=;* 1 
~ FB~A 't~i;;fiii,g 
~ Modufo,¥aiidation·Testing' 
• $ystem'V~jd,at(on T~s§.lig: 

··The. SoftWateTest'.Plrui delliles the-:scop¢~.,approacJ4.fosonrces, .and·schedule~of the testiiig 
-.,,ctiviti({_1J;:~<!':~Jl!ill);¢~fµt,t~·g~~ray9n-'.9ftJ.i,~~f9.Ih~wiijg:9qq_iµn~n,t:s.: · · 

ii SoftW~.~ VaJi~ti9_ri 'f:¢.st.:rJ,a!!{~Y'W:} 
• rf:~t·specill.~.~ti9~'.{ip~1udhig:f¢stP~.sfa~, Te,st ·case), 
• Te:st l~focedur~ · - ~, · 
• festRepoµ 

,5:2.3 D.9¢11111e~f-~vf~ws. 

Th~. NIC~b 'JV&.V T~$1· sliaJl .]etf<irm. ijig~p_tjj~~P:t t~Vie\fs ofihe. QQCUI11¢nts,. which, ~e 
list.~d in fabkA ·qf.ith~ NioS.b'S:MP:m~e9/1>~; In. tli~ ~~o"th~r; bµtpJ,Its;,_ cqlump,' Fqr 
the ·procetl~es· to.bei°tisoo'..fotthe doc\Uilenttevlew~.see·Section.·4.-6-:[ m tlilii,NICSD· rn~ 

·n~.::&IQSP.lV~V·'J;'.~anl:l'e.Yfew.sfb:e'.do.:Qµp:i,eµ.~Jor,th~-viffV.~qfiv.i#.~~ fu.~~.-Pl.l:a.s~Ief~ping 
·to tlleJD:¢thoj;ls.-and ptoce<i_fites describedJh--Te.ble:tI :of::the 'SPP~ Th~. T~bl~.:B is-.provided 
. fdr. ·a.:bett:eruni:lef'Standbig :of tewinbiogicai,ciliferetice'betWeen-tlie~:sPPand:NICSDVVR; 

'• ·.· 

·5~2,4 Ptojeet:Flan:Dfug .. and"Concepf'Definition Phase'RTM"efforts 

(1) Preparatloli·of the RfM 

rh.~ NiQ$D $Q Te?ID _sha~11 upd.ate th~.Proje_et-.,PJ~g iw.d {J(>p.cept: l)efinitiQn PJws~ RJ;'M 
delivered b¥ ICD])-to main:tainJ:hetraqeabiJ.1tyhetWeen the :i:CbD.re~ull:ements and the'EbS 

TDSHIEiA :ccRPDRATIDN 
Nuclear lnstriim'eriration & c~ntro1 sY,stems Departmer:il 
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in accordancewithNQ-2015 (Reference (19)) 

The NICSD SD Team traces the upper level requirements in the NED documents tO the EDS, 
at14 trac<:'.~ the EDS requirements back to the upper l~vel r<:'.quiremen!s. 

The'RTM efforts ensure the following: 

• The re·quirements ate traced "forwards" from the upstream documents to the 
do:Wn$tream documents. 

• The down:strea:m requiretnentS are traced baQk to the upS1:reain Q.o~~e~!s, 

See Secti0n8.1 forpreparatiOnofRTM. 

Ci) Co:iµpilation of the. Pr9jec~ Planning ~d ConceptDe;finjtiQ~ Pha~~ RTM.:report: 

The.NICSD SD Team summarizes open item8 revealed by the'RTM ·~ff6rt$. 'fhe NICSD SD 
T~~-Il1USt ,resolve thes_e it~ms to the ~a:tisfaction of the·RTfyI preparer(s). 

The NICSD·IV&VTeatn shlill reviewtheR1M forwotk performed by NICSD. 

The -NICSD N&VTeam shati describe the·resµltofRTM review fu th~ V &V Report for this 
pha8e. 

·5;;25 · Sectfrity·ReView 

fhe,_NIC.$0 IV&V"Tei:un shali reyiew thaJ the cyber sect,rrity requll:emc,m~ _descrihe.d in 
··N~:.2037 '(Reference(~8)) ·a:na the SPP•ate·correctly.te:tlectea'hftb.e;soffware'.life ·cyeles·. 

-~: , • ,•T' - • 

·U}~'.NJ¢:SP'IV:'4z;:V~ft;;~,sh~·.pe.rfQI1ll.1A4ep~_nc;ieI!J'.r~0,~~-(IB);p:P!!i:ii:;,~p~}:md:s_$~.;ai;i..tt 
:ensttte:thatappropriateicybet seGurity·teqtiiremefits c:omplymg-Wi:tli:{N:Q.;:2Q37·and.theiSPP:ate: 
fachided·iii tlibEDSs :and ssARs·, lri addition, the-NIGSiirV&YTeam shill co.nfum: tJrat,a:n: 
appr:opriate ~ec;~e aevelopmeht environm~t is ·.establishe~~ The ~sultof SeclJlity R~view 
shall be described in the v&v Report . . . . . 

,s,i.6 i;>,roject PI~ning,!ln" Conc~pt-Deijnjtion Ph~~ V&V ~eportlng 

The :NICSD ·IV-ffe;V Team shall prepare the Project Plannµig~and Concept Defihitibn Phase 
i/:{k,V Report,, s~@zing. the. V8r.V activjtie.s peqoµm:;d for tJ:iis Project PJanning !Ind 
Concept Definition Pha5e. .This report will .be extended at the encLof each phase to add .the 
:.results of eadi phase .report. At the end of .the Iifocycle, tlidinal report Will thus contain the 
J'.~ts frqm all lifecycle phru?es. · 

The,NICSD V&V Report shall iiidude·: 

(1 Y Referenc;:es,-to· the reviewed documents 
(2) References to.the Design Verification Reports (DVR) 
(~) Reference to the Project Planning arid Concept Deffirition Phase RTM (NICSD 

pqrtio11-) 
(4) Open items revealed in the RTM efforts 
(S) Resuit of the Security Review 
(6): Result oftheSSAR review 
·(7) Metrics described in Section 4.6,6 
(8) Any findiJlgs, recommendations, or suggestions to· reduce. any risks identified in the 

V& V activities · 

The NICSD JV&V Team delivers the NICSp V&V Report to the ICDD JV&V Team for 
.review, 
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5.2•7 Baseljne,J:_{~yiew 

To complete the Projecf Piahiiing: and, Concept DefiriitiOii Phase, the NICSD IV &V Team 
sha11 p_erform b,as'eljn~ feVi_ews,-at tjie plµiSe ~P.d aS i:lf'.Scrib~d in Section 4.~.3. Jlie NICSP 
N~V Te~ ~hall ,iss~~-a Baseline Review Report (BRR) documenting ·the res~ts of.the 
Baseiihe'Revi'ew aiJ.d,t~orMo·the-NICs:D 'SQA 'Team forreriew and·approval as QA rMord. 

5'.3 Requirements D~finition Ph~se 
The develqpinent ·activities in the· Requiremt:nts Definition Phase are performed by NICSD. 
Iii the R~qwremeritS Definiti01hBhase, the NiCSD SD Team develops-.aUDit'Detailed D~si!W 
Spe_cifi'cat,ion. ".['hl_~ sp_~gil.i~~fjop, ~d~e~i;.es softw~t< anµ -hargwa!:e require~ents 
a:c,q9piplished by unii-desigii,, apd proyicies necessary functio~ requiJ:eqienjs for modtile 
,design~ 

1)11:>ie A qfthe, Nr¢~Q ~MP, CRefereQce {4:8)} qi;ti; th_e o:U~e of'the o~tput docunwnts qfthe 
'.Nicsn v &v activiti'es. 

:sj.t Do'ctmient Reviews: 

]he:: mc§t>, ,IY::hiV"J:~~- ~M!J'._~p~ef?~' .fu;g.epep..dent __ ~~vie~i; of $~ dQ:cH1P@;:t~. whi~h cµ-~. 
list~d in Table,}.; of:'th¢ NICSD SMP '(Reference (48)),, :and mar:k!::i:l ''D¥R'• in, t)l~ -"Other 
·OuJ:Pu~' 'cofomn. -:E:Ottbe :J>roced.mes-to:&e:,used·f6ttii~· document-review,; see SectlonA;6;1. 
;m\tlP!i':N!P_§n"m~· ·· - · , -

'.:~!:1ri::::~i:Q;~~~~~=~~~~~~~:~f~;:~;:~~~;c~~£;;:~~r~as~~~:i' ,, 
''$Js,~·pr9vi9~d: {Cir ~.b~ttf(r w:i.Ci~~dll:tg qf:t~ological difte_r~ce 'g~twe~n !Q~ ,SPJ>>~4 NICSI'.fVVP, , , - . . . . , 

:5.3.2 .Q.eqµll:ements-:be'finltlon Jihase']lTM· etf ~rts 
{1) Preparatiorfof R~qtijier,ri~Iits IJ~:finitjpn P.!ias~ RTM' 
ThfrNICSD, SD Team performs "the RequfreihentS DeflliitiOn Phase RTM efforts, 
·'f!J,~.·:RU.1,-t?ffo~.ell?.,~¢ ;W¢·'fc;illgwin:g; 

• , T-Ii~ tegdif~iriei'.iW ar~- 11:,a,c_~d "f9_I'Wa.ros" troiti J:b,e' J'foJect ;e1a:pning 'iiil~. Go#c~ep!: 
Pefuritj9n.P,Jj.~~~lfa'tl#i;~pbas.e'9.esign.dq<;:~en's~ -

• · 1Jie ·reqajre,tD,eP,t,s.:#:e-tfy;9ed':ba.qJdrqni th,is phlise' to th~ ;~t9Ject l1l~g iind Qgn~~-t 
Peijru,ti,911,,,~h,~.e.· , Th,a.~ .Js,:ail requjr~ment~: iis.ted ll.r tws~·PP.l!.l>e· .a.re cg:vere~ by the 
l>toJ~ct l~ianning and, Concept Defiriitioh Phase tequkements, and no: new 
re@ir~m'enW:fo1ve.been·:created mthiSJ:Jhase. -

in iliis Requirements~,-Defin:ltiqn P¥s_e, some reqllirements from, the Ptoj~ct Platming :and 
ColiceJ>t'D'efinitiOn: Phase,:are ailci'Cated -to hardware. These: hardware :reqiifremertts: are also 
t,rac~_4. Irt. a,<;}CljfJi:n:i;_ 'fu'~n~rtM ~flo.rt§ ~:qs,t ~(ictr~s.s iµ~eef4c~ :r:l:'.<ffiitpn.e~t~, ~opg µnit~, :cmd 
am,ong, roo.ciajes., 

{4YCompiJ~'ij,ori,gf:th~· R~qµiteii:i:~rits Defiititi_oii ~Juis_e RTM r~oi:J 

The,NlCSD '.IV&V Team.sfuill-teview.tfre· RTM. 
The'WCSD'IV~VTeam· sllfill -desch'be, ilie resitlt bfRTM reView. in.' theV&y Repotf:f9r.thi~_ 
ph~e-
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5.3.3 Security R,eview 

The NICSp ]V&V Tea¢ sha;U n;view tha~ the cyber_ security require~eµ~s desctjb_ed in 
NQ-2037 (Reference (28)) and. thc;; $PP {R~ference ( 45)) are c9r:regtly r~flected in ,the 
sofuvarelife cycles. 

The NICSO :tv&V-Team shall perform jndepep.dent rc;;view(1R) of the.Unit Detaiiea :Design 
Specifications and SSARs, and confirm . that appropriate cyber secilrify requirements 
complying withNQ;;2Q37 and the spp, are. iiich~ded in me Unit Detaileq.-Desigii_Spe9ifa:afioru.;.· 
The re~ult of Security Review shali b.e describeg:in i:he V&V r~pft. · 

~.3.4 Requi,reD)e~ts Detlnition_Phase V&V~ep9rtlng 

The NJCSD N &V Team shaI.1 .pi;epare the Req1ifreril.ents D~:furitfon P}$Se V&y · Rep9rt 
SUIDinarizing the· V&Va9tivities ,pi;:rfo:Qned.for ~ Requitements.Depmtion i>~se. · 
The NICSD V& V Report· shall iticlude: 

(1) Refet.eilce,to the reviewed documents 

.(2) Referenc~tp.·th.ebesign_ VerijicatignRe_pqrts (DYR) 

·(3} Reference to the RetjtiirementS·'Defuiitioh~Phase'RTM 

· (4) Open items tev¢afod fa,t}ie RTM·effoits 

. <?) R~lt$;Qf~($e~µrlty;R~~'.i~,w 

·(6):~esrilts,ofthe"SSAR-revie,v 

,(?) ·:Metrics::desc.nl>.e:4=fu:,$'e:c.t1on::4,efl6. 

(8) ~Y fin.dµi.gs; reGo!1Jrji,¢pi:l~tt9~~. or s~gg~~ti9.~- fo t~(l~q~, iµiy"risk:s· #Je.tjtffiecf 4l fl.l~ 
V &Y ~ctiVities 

Th~ NICSP lV&V T~axµ d~liy:i::r!l tge NJCSD VJ]iV Repc:irt't6. th:e +ql)D IV&fY T6:~ {qr 
r~vi~, 

5~3;5 Baseli.De-Review 

To complete the: ·Recfµii~eµ:ts Definition Phase~ ilie NIGSD w~v T~ shfill ,j>:eef.qrfu 
bas¢lin.f! rev~ews ~t the .nh~sf! end a,s ~lescno~d: in.,:&ei;:tjpn 4;(j.3.. The N!Csb~-:rv~v Team: 
shall issue a:)3RR cfocumenfurg tb.e·-I¢Stiits of tlr1{ Baseline ReView and .report·to. the ·mcsb 
SQA Team for teview'and.apptoval as QAtecotd.. · · 

SA Desifln Ph.1=1se 
NIOSD procµres th~ ;FPGA:b_ased ·.mpd'uks fre>m PPDD. I.n ·the .design phase, ~PDD' 
produces the Module Design Specifications and the EPGA Design Spetifications·, which 
deffue;fue·FPGA_ 16gic des~gll, in ac_cordance With PPDD procedµte'E"68q11 (Ref~reiice·(~9)).. I 
A !>pe~ial i::lwact~Jjstic of the Tgshil>a FPGA:b_asei:J, I&~ :systems: is that,frGA.Je>gJ.q. ~-op.SiSts 
of the ve:r#ied ·and well prov~n fupctionaf elementS (FEs) and ·interc(:mnects be~e.en)$s. 
All FE· are generat¢d by PP.OD. 'The V&V activities for FEs are described' separateiy· in 
Section 5~8. · - · 

Table A ofthe··NidSD SMP (Reference .(48)) lists the outline 0of the· output doctiments of I 
these V&V a:cti'vities. · , 
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.5.4.1 P.n~paratlon of SVTP 
The ·NiCSP N 8£.V Team shaµ initiate. preparation of a Sqftware Validation Test :Pl~ (SVTP) 
in accordance with tills~ NJCSP vvP and in. Section 9 of the SPP (Reference (45)). the 
SVTP shali outline. the methodokigy of how :\rarious tests will be usell to validate. that the 
.ipfograted So:ftW:aie nieets the reqiiliements stated iii.·the EDS and.t4e Unit Detailed Design 
Bpecificafion. · · . 

The'SVTP c::an:i,nclude a plan for-· Platform F~ctozy Test(PFT),5f nesessary. 

This activity shail be initiated in this phase to ensure completion prior to. the System. 
Validation Testing Phase; · 

5!4~2· Documeht'Re:Views 

During this· phase; the NICSD IV&V Team: is invoived in reviewmg each PPDD work 
.product. Th~ NICSD W&V Team ensures i;he q1:Ja:lity and completeness of each work 
proquct:-and its·i:\f_adin~s-for CGD. 

The NIGSD N&V Team shall perform iiidependeIJ.t reviews of the documents, which are: 
lj~t~fl iii Ta_bl~ A pfJhe mcsn SMP (Ref~e,nce' (4:8)), :lfild mw~ed "DVR." ~· ~.e ''Q:tl}e~ I 
Q\rtp~s'.' coltlll1Il~ F:or tlie p~ocedurGli tq pe-11$_!::<;1 fp_r tb~ doqwn~nt review, s~e, S.e..ction 4 •. 6:1 
~iir.tliistN.iCSD VvP. 

:!:!:=:~E!iiE!i!~r:!~~~~ 
~~ :N)J.'$Q tY~Y' Te~~ shajJ re:vle~ q~slgp:_ artii :t!il.!lt· d9~egtil su:Onµit~d: hy j?J>pp~ 
PPDD use~ F:P:Db· standard .E"680I7 (Reference (39.j) that has eqtilva:lent requirements for 
·FPGA desi@~ coding and'testiilg speeiiiediliNICSD StandardNQ~203I (Refoten:c~ (23)). 

The Nicsb rv&v Team ~ cqnfum that the ·FPGA .fogic ls designed adheriDg t~Y the 
design riiles,given.in.the NICSD Staiidard NQ-'2031, Appendix A.1 as well as co.Iifirmiiig that 
gaj~ari9~e. prqVic1e4 by·tfi.e FPGA ve1;1dot, .Microsemi t:orp:Oraµp:µ, m Applic~tioP: l'gotes f6r.~¢ 
c;;hosen FPGA intewte4 ~h:cµit~ appropriat~ly. ini;9rporated in.the de~igu, ·rn piiti9UJar, the 
FPGA logic con:sis.ts of. the verified artd wen p:ro:ven F'Eii, ~d the 'mterrate~ to eath F':E is. 
consistent Witli:tlie FE specification. The.NICSDIV&V-Team shall review and approve-the 
.r~~fs~f)he PPJ)D review. . 

The NICSD IV&Y Team shall check tliat-the FE documents.care appropriately maiiitaiiied_as· 
!Q¢$gtj):i.ed in .~ection: s :K · · 

The-NICSD !V&v Team shall confirm that the··reqliirem:ents'1il :PPDD:Standard E-68017 ate 
eqtiivalent.fo the-reqiliieinentS mNICSD StandafdNQ-2031 through the CG StitVey report-or 
Cl)R report, or otfa~t-means. " 

,5!~•~ .J)_e,sign Piias_e,.~l'M-efforts 

{l) Pi:eiJarationofP-esign Phiise'RTM - . . - -

The P:PDD- design engineers. prepare the-RTM'to maintain the··traceabilify from theuriitaesign 
to .tlie;modwe cfosign aiid ro the FPGA The RTM-efforts ehSUre fue·followmg: · 

• The requirements are. traced "forWards" from the RequirementS Definition Phase to 
iliis pha_se design d<;>cUJll.¢nts. Th~t is; _all requirement!? in the Jniit d~ign are 
aliocateq to module_s J,llOupted in: the unit, l'Uld requirements faeachmo!fukdesign are 
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anocated to FPGAs incl~ded in the module. 

• The requirements are trac;~d back fro~ thi$ phase to . the Requirements :Pdinition 
Phase. That is, all requirements listed iii this pha8e are covered bY'the Requirements 
Defurition Phase, and no new n~qi,rireinents have be.en ereated in this phase. 
Notc;i: An FPGA design may inc;lu9e m&,intc::D.a.Ilce or tes.t purpose .circuits. In~lu$ion 
of-these. kinds or' circuits. must he describaj.in the M9dule besign Specification as 
exceptions. The NICSD N &V Team shall corifum. that these .circuits do not cause 
any adverse effects t9 the tn<;>dule fuµctions. 

(2) Compilation .of the. Desi~ Phase RTM report 

Th~ NIC$ffIV&V J~am shall revi~ the RTM prepared by J>PDI), 

The NIGSD SD Teapi sh~ update the RTM oftheReqlzjremeritS Df:_finitii:m-Plui.$¢ based 9n 
the RTM. prepared by PPDD. . . . . .. 

The NICSD N& V Tefiln shall describe the result of RTM.review in the V&:V Report.for this 
phase. . · 

·5.4:.4· $ecurjty }{~\'few 

The NIQSD IV&V T~am ~hall vetify· that the· ·cyber s'¢.curify re~emen~ d~scriQ~d in 
.. :NQ;;20J1 &,efe,re~~~- ci·~)) lll!4 tp.e: $PP e.Refer~ni;:~ -(4~)) ~e C91',1;e~~y ,r.~fJ¢ctaj, dii fue. 
S.9ftw~e life c:y:~~~s, 

:~~!!Teti!~zift~~f!~m:; 
:Desrgn Specificati:Oris :mid·· FPGA Design ·specifications. ·hi :addltion, the NICSD TV&V 
Team. s.liail c{iilqini that' an .appropti~e: .se¢w~ .dey¢ltjpriieflt e*Yi.r<?~ep.tj$' e~~iiblish,ec(jJi 
PPDD. The :r:esi,tlt ofthe:Securlty.Review shall be .de$cp"beci in th.e. ·~/icV Report. 

:S.4~.5· 'Qesjgn,Ph~se V'&y Re:p9rt.ini,r 

Th:e NICSE>·N&V Team:~hhll prepare the l)esigµPlµiSe V&V-Repoi± ·SumriIBrizirtg:tlie'V'&f.V 
ac:tiviti~s· perfolJllt;qfqr .j]iisJ)e.:;;ign _Phase, 

'I'he NIC~D V&YRep<li:t ~hall'·iricJyde:. 

(1) · Refe:r:ence to·tb.e. tevfowed ·:iiociiiiletits 

(2) R~for~nce.t() ¢:e.Pe:;;ign Verifi9f!tiqncl,l~po$ (ONR} 

(3) Ref~rence ·~<? the. resiiltS of tb,e ~-'Q.oc@i~nt an,d the. soft:\v.are;tbol ·~o~4'9l ~4~c:kS; $~~· 
Se.~tlqn5~8, - .. - . - . . . . . . . . . . 

( 4) Reference to the Design Plla.seRTM 

(5) Open itenis t~vealed in theRTM effortS 

(6) Resul~s: qfthf).-Sec:ufity Review 

(7) Results of the:SSAR review 

(8) Metrics~described in Section4.6.6 

(9) Any findings, recoIIlll1endations, or ~:ugg~t;lons. to reduce aJl.Y risks . .i<;le.ntl.fi~d in the 
v& y, activities 
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The. NICSD IV&V Team delivers the'NICSDV&V Report tq the ICOD .N.$i:..V Team for 
·teV:iew. 

5.4.6 Baseliile·Review 

To complete the- Design Phas.e~ the NICSD Iv&V T~shall petfotrn: baselilie-revieW's anhe 
_phase .end as d~cribeci ,fu: Secnon 4;6.-3. The· NIGSD rv&v Team .shall isstie a BRR 
do~ume.titilig ~e r~st1Jts of -th~ B.a~elirie ~view·. lfil4 r.epojt hYtjie NIQSP, ,SQA, T~am for 
review !µld.apprqva!a~ QArecord. 

s~s lmplementati0n·and Integration Pha:se 

In the itnplement!ition and·: Integration Phase, the. FPGAs 'are. developed by PPD.b in the 
foliowing three steps: · · 

Step :1 YHDL Source Co_din~: 

The PPDD d~sigp, eJ;J,gineers. g~p.erate V@L ~oµrce .c()de. that ~p~ellleP:ts. the f@c;:tiQpaj 
requitepients. written in the FPGA Design Sp~cifrcation m f;lCCorl:lance with PP.Do: 
procedure E-68017 (Reference (39)). In gc;:n.eratlng the VHDL source cod¢,_ the·: i>PDD· I 
destgii ~ilgifieers uS:~' e~to.t tqols~ .. Siii~e ·$bsequ~n:( :acfiYiije§ }id~t~lf ·v.etify .~~-
vaiiqat~-the.vaoi,~9ur~~ ~gg¢;,119,V-8c'.V aftiyjtj~,~,n~~~~~~q_r:th~e.4it9r:tq9ls: -

.$tep-,2:·::FPGAJmp1ementation 

:tpk~~?totI;::~J~=~~~;v,e~J:~~~~;::r~f fi.;lli:~¢~:~~~~!!flefi~i~f~:: 
·PPDD.FEAibtary, ·ahd integratea:ilito :a smgie n:eilist oy'·tlie Desigp:er ,toor:suppliea ·by. 
MiQI-osen'li·. ' - · · · _, - · ·' · · · 

To detect errors in tlle'iletlists~ which may fie tfudetected.hy the softwaie.to'ols; and errol'S lli 
the $QW:C¢ c;od¢, the.W,CSD !V ~V"Teifu c;ppfui:i:iS lqgiq tij#gra,tns Jrom th~ n~@t. ant! 
i.Qspe,c.;~(tb-ejg~Q/dfogratll$ CP1IlP!lrll.ig·wffli ~tJie.· V!HPL. SOlJ!'Qe:.·~q.d~. the.J9gj9. d}a~. 
are drawn by.the NetHst Viewer tool, 'which- is. suppli!fil hy·Mici-osem:l~ but.is ind~endent 
of the:Synplify®tool. · 

Af):ercthe ~pe.~tjqn, i:b:e~-i>J>Db_ des_ign e.ngine:e.~-- Gon,v:endh.e nem_$ts !Jito a place4~ r<;>uted 
netlist, called .fuse ma~; an.a· embeds, llie·'fuse··map iiito,a'test{>'aqiose.FPGA -

'fg :rroJmajg;e; ti.Sk.:s ··-~sociate.4 ·wt1r -ti'Qlfog, $,e. PP·O.Q ·:~e~ign ·eµg4ie.~rs· p.eifo.m.r •¥· 
analysis. and:simulaJfoli di.UWg. therr,·desigtf pro¢ess., This; two~pa,rt·pr-O¢eS$ :inchii;les ·static: 
furiirig:.anfilysis ,mid ciynannc. tiniliig siriiillati6n. Static ·tih:iirig ariaiysis evhluates. tlie setiip 
and hold tiples· qµ ~ph p~lli wiiliiµ th~ FPGA design; 'the besigi:lef .sQfuVare ~ooL 
evajµates the prQpJ1ga9,pn, d~l~y to el:!:qh -:~(epientdn . aii;: ·cQde in order- to. dete,rmin~ each 
timing path fu0 the CO,de; Th<HeSUlt from this static anaiysis' can be interpreted by the~ 
ModeiSim,® fool. The PPDD: desigp: ~gmeCI'.s then use ModelSini® tool tO validate t:]le 
cj:esign wi.lli 4yri_~g-~j'mula#qn, ~jjig.:~C:9µra.~~Hj1'9pag<JJion del~ys' 

Step 3: FPGATestfu~: 

PPDP· p_e.ifopns t~sting on the Fi>GAs -~- d_~fin.e;d befow, 1Jie NICSP IV&N team 
reV:iews the .. FPGAtest PrQ"cedure prepared by.PPDD. 

'This te$tingincJud~s_;· 
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·a) Simulation; of the fuse map generated ·in .Step .. 2, and 

b) FPGA Testing using the test purpose FPGAproduced ill Step ·2, 

The PPDD ·c;Iesigp. engineers perform FPGA Testing .usi,µg tl:te l\ilode}Simqi) ~oo:l, and :the 
PinJ>cirt device. The ModelSim® tool is.- not- only ·used in simulation, but also in FPGA 
Testing using ail FPGA chip that embeds target ·FPGA l6gic ~or testing. The ModelSim~ 
tool generat~s inPuts to: the f?GAs ~c:cording..to 1:h~ test vector5 ·!hat are p;repaif<Cl prior to 
the FP.<)A Testing. 

Th~ PJ,>DP :~ngineets ~e M'9~lSirii.® tool to ~iinUl_~~e ~c;, int_~al. gpe~~9~ .pf tl:J,e !Ogi~. 
The Mo9e!Sim®·to9l pr9vide 'the FPDQ e11gilleer with. !he capabjlify te>· wat~h jp,dividu~ 
signals within the FPGA an<i validate that tiined ·FPGA fogic works-as. the_ ¢ngineer intends. 
These tests verify that the.FPGA tiinfug.constraints are·satisfied~ and'that-additional PPDD 
tj.Iriing tures 3,re satisfied. l)e Nit;Sb JV.& V Te~ shall review :f'PG/\ T~s.t ~~ports 
descnbing th~ r~s.ultofthe FPOA Testing. · 

After the;:. test ·iS sa.tisfa~torily -p~rfot.med usjI,J.g hofu tlie s,iiiiQlatiQn -s~:if).w#e ~oq1 !lllc! an. 
implement~ti9J;J.in an FPQA, th.e·f POA le>gi'c!s c_onsider~qqualified, andregi~te.r~ ·ThQs 
·fue baseline to:rthe regi_sterl!d FPG:A iOW.<ds ~tablishea. 

Th~ quaj!fied.FPGA lggic_futist b~ iip.pJ~mep.te~ #i ~ FP:QA -m~~griited cfrcuif prjor to 
bein~ .s.o14ered to.~ n10d~ie pi!nte.d drcui(bQ.ard. 

::.~=~9.~~~~:11;:~:~c1!1:~~~~!~~~:!~:!~::.~:~~:~~~Jtft!t 
:testitigb~~NIGSit, -

·, . 

Tab!~'Ae9(fu¢'Nf¢SJ:);S.Nm ·~~f~~J:l~~/(48)) t!st~:fJre<q@m~ pffP._~J~!-i,tpµ~ Pt't.litl~~.:V~Y. 
~ctiVities, ··· 

Th~ NICSD W.&V "J;~zjn sJ:toµl~~ observ~ fPDD ac;tjyi,tie~ tP· yeri.fy ·'tiia~:-f.PPI), work; iil_ 
~ccordanc;e· with- ·tbe~r proc~~i.J,res and. }'fiOSP's e~peptJ1-tlo:qs, Thes.e::,ob_s~ry~tfon_!! .. cqµld be, 
-coordinated with·NICSD .SQAT.eam. Results .. orthe observation shafi'be doi:;mneiited in the 
v& v Report; ilfilie;NJ:CS:b IV&V Tearir fuicis aiiy'riohcoiifdrrilance: .. lii: .. RPDD's 'actfvhles,­
t;li,e NICsp· fy&y ~¢am' sl;iall is~m~ .~ ~GNt _g<?cqm~µ'tijig the fej~c'tiq~ !Jf tlif~f PI) wgik: 
p:r;oducl 

.S,5 .. 1 VlIQL;S~urc~:C9deRe\'.i~w:s 

·TJie NrGSb IV&v:Team. shiill reView·.the~so:Utce:.code to- verify:coriecmess, consistency; 

completene$:s,, accut;i:cy; ·~actta~e~bilify'tp the· design ~ecific11:tiP~ if(~_¢-cOfdzjic~ ~ 

NQ;2~03'1 (~e(ere~c~ (23)), SediollS l3A.3'. ap.dJ4.5:1 ofj}ie WQSPi&~'(Refe.fe11ce·{48))~ 

and Code,Review Gulde ·sM8KQOOO. (Reference. (51)). The-resul~ ·Qf-These.reVl~W.!!·Irmstbe 

documented usfu~)t,Soutce .Code.Revl.ew Sheet these verifications Jlitist:includ.e, (at a 

Il$ifilum): review gfthe FPQAsource code:written·.fu VJIDL;(tjt"eqajyrueµt ~oJili~~tion 

µµ':orm~tj9n)_ 'tp.,c;:nsure.th~tiQ.e. squrce :1t~de.ll).flfches wli~t w:~ ~Reqjfie_c!Jin·:i:hetff:CiA.:Q~jgn 
. Specification ($0.ftware.Ilesign D_esqription). mcsn.N &V t~ag shill .. org;a.nize. a·Gotle 

.Review Team by ·assl&Dfug:cocie ReVieW Lead .and Code: Reviewers.. The reviewer ma¥ use 

software.:developmenttools silch a.S-a:VHDL S.iril.ttlat0dn-addition to tra<litfonattechriiques 

desci.lbec;t'in.JEEE st<rro7s. {l_lef.er.ence (4))~ I 
PPDD shall-pro:vide necessacy information for .the-source:·code·reviews such..as •source·:codes; 
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report files.of softWare to-ols(~yiij:>lify; Designer~ aij.d oth(;!i tools), and i;0f:hVare doC:_unien~s to 
the Cocle Review Team. 

The· Code Reviewers rev!ew the inform~tion w_ith a Sou.rce Oode. Review Sheet spec_i:fie<;l in 
Code Review Gtiide 8M8koooo; 
Tlie" major che~;k:p(jints: are, 

(1) Use:ofFE.Desigll; 

(2) $yn¢br~mous. Des~gq· 

(3) IhtetfaQe 'r(:view fqt· compatibility between _FPGA, sp~¢iiilly for _fupUt/Oiitpyt -:p~ 
S.~ttiiii, - . - - -

(4) Wartriiig ofSoftWare Tools~ 

(S) Equations, algorithms,. and _control lo~c; 

(p). G<>~traint,_ 

(7) SoftWare operation:witlili:i reqllirement,coiistrai!i~~ ~aJ?,d 

(8) C()nfq:t_-:manceJo Coding::Quideline E~Ji8'0l7-(Reference·(3Q)). 

Th~·rfis!lJ:f$>·of$~s.~·i;eyi~ws:~u-~(b~:d(?.c.U1ll~te4'.i,n.,.,tJi~o_$oµrg~<G:Qd.~:-~~yi-~w'~lle;.t,py·fue; 
··cfo.de:ll~v.iewer. -~<>mali~~'fowi4-dJ~ringitb,e·review·slialtbe.~:db9w;i::i,e,pt_e~~:~~~-0µwjy 
_List. "AAtoile'ReVi~wer::siiali:set~p::tb.e:liXitMeetln¥:ot'@otl¢'~Review;'ieam:.~wiili:.;@ba'e: ._ 

'Des~@~:m·~FDL>:~~&oosefyeij" "<~~9µ_e,~eVie_w 'J.?ff<lrii;~J't~·W~I_ii!siff .ea'.9l:f:@Q~:a1y:3$:'Maj~r, 

:or Nfitiot,,.an,-g sh~ q~tf!triijt)~ -tli-~ ru~RqsJW?.~ .C>f;~~chi~9m~h'"··1.1~· •:•trs~. aj;.ij~' qf''~R~wRrJ4 '' 
So_urq~:Qode:Review: S.heet,gh~Linclud~ the ~Iassificatfon;. the;ffiwositl~m .. lll:lit' the 
determination· whether·fue' criteria ·of-ciosiilg .the disposftio1tis satisfied. 

5:5.2 LQgic-Synthesls anti Layout 

'the P:rnn.gesjgn i;:pgineers conveitthe·.\IBDL .. ,source cpde into:anetlist:u§mg.:the)$ynplify<B>· 
tool,. and convert the netlist into a fuse .. ii'J,ap using;:a place .ano layout tool irltegrated. in the 
Designer tool. The,PPDD des!gn engilieetS checkthe:m:essage-fiies·:froril th~:·software tools 
t9 c()~ ~~~tJ°c~C? ~~esi~ ~d Iayi;ni~ ·a,t~ pelforiBe~ wi$.gtit ~lt9Pi~ tj{ prgpl~W.a:ti(!. 
wantjµgi;. The-~J:CSD IV&V Te~ vajfi~·tbe resultoftbe.m~s~ge c}lt:Gks.~d·cJQc:uments: 
'itin the'Y&v Rq>ort. 

5;5'3 Si~al Tinliiig: 

The Nicsb :iV&V Team corifirms that the PPDD design engineers meet:t:'he WGA. design 
rules. 'The.N:rcsb.rV&:V·Team.shall verify the tiiriing}analysisperformed to show-that:the 
tiiriiiig margin described in NQ,-2031' (Reference· (2~)} ~:tS·withiri.:this FP.GA. 'fli~·NIC~D 
zy8f:V rc::.ain'.filiall ~ya1,1,l~t~,tjie·re~t of$e.Fl>OA.in..t~nia:l:$;tjµg~aQl:ilysis,jmd;poc:ume~Jt µi 
th~ V$?V ·Report 

-5~5.4- ~eqist m~pe#i.~11 

The NICSDTV&V Team--inspectsthe:netlistsby-coinparing the.origimi:i VHDL file&with the 
.logic. gi~gr~s .g~iletated frdm tJie netli$t.s by the·N~tlisfVi~wet:~opl,. to verify th~ .corr~ctri~s 
of the co:rw~rsfon. In:the:companson, the:FE:interfaces shall be.checked, qecaµse the VIIDL 
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sourcc;:·cc;ide implement!? Ipg!c 1,1sing FEs. 

'fli.e resrilts of the netlist check sl!aH be _dqcumente<lm thf?V&V Report. 

5.5.5 Do~~ent~eviews· 

The NIGSD fV&V Team shall perform im;leMndent reviews of the C;iocrin)¢D:ts, which are 
listed in Table. A of the NICSD SMP (Refe_rence (48)), ~d marked -'TIVR" in the "Other 
Outputs" .:;olm:nn. Fqr :the. proc~dure!! to be used t:or t4e:<;loqmnei:it-Jevjew, .!!ee S¢ction 4:6. l 
in this.NICSD VVP. 

The N.ICSD fVSi;V Teaµireview~ the docum~nts fort}i~;rV:~V a,ctivi:ti~s· in· thi~ phase ref~tring 
tb the. methods and proc~dures ,descnoed in Table. 14,ofthe SPP. Tue Table B is provided 
for a better und.erstaridirig bftebi:llnologicai difference betweerrtlie SPP and the NICSD VVP. 

It .should b.e notec;l that the N!CSO IV&V team niU:st collfirin thaUhe test cas~s for FPGA 
Testing achieve 100% toggle coverage (see NICSD StandardNQ.,20U(Reference (16))for a 
defuritiorl. of toggle cove~ge} of the active FE .co_nnectj.on8, and the test.cases are stiffident to 
ensme·th~t-the_FPGA peI"fonrudts itite.nded fuuctim;IB.. ... . . - . -

.S~5.t) FPQA.'J\~stjilg 

PPPD pfepate~ the: FPGA Test Proce.d:uie~ ip. _ac~ordanc~ 'With. E:-68!).1~ (Re(erence (3~)), 
inqlud.hig; t~~t, c~~~s, ~~fo.re ·th~ e?';f;cµJiq~ Qf th~. te.~fuig~- 'I;h~. :iji¢$l) J.V~Y team, s}l.!111 
· :revl.e:w0the·FPG:A. festPr<>c~dm~s-hi:caccordanc~·w:lth N'q~z.030 · (R.efer:ence. (2Z)). 

~~f.tJ~~:~;~~~t:~:f:~Wtit~:;~~~1f1;~t:~:ft~§}~1f!~:::;;~1fu~. 
'NIGSD-IV &V-Team:shall.evahiate,the:FJiGATest Rei?Orts; 

Any" te_st faillires; any pr9du<,;t .or <;onfi~tion non<;onfo.!'IIJ,ances,. qr. ~y .errors m the· test 
procedure itself shall be resolved. as descn"bed··in-Section ·7. i: . 
5.5~7 Software To.ol Control Re:view 
The NI¢so.·:rv&v T~ sfu.rlLreview th~ PPDD <;o.n~o.l. 9f~e software tool~ µ~ed in· their 
.design and V&V activities as descnbed in S.ectibn.8.l.2 of•the NICSD SMP. The NICSD 
N&V Team sillill review PPDD's'.focords for'software tool control to enstire: 

• PP:bD uses ·correctversfonS·ofsoftWaretools for·:EPGA Iiianufacturfug. 

• .PPDD is 'controlling the:.sofuvar<:; tools iii accordance :With procedures·tha:tNICSD has 
reviewed and.approved. 

5.5.8 lrilplemeiitation and Integfatfon Phase R'.fM ~ffotts 

(1) Preparatio1tofimplementation and Integration i>hase.:RtM 

The PPl)P design engineers perform the Implem,en~tjon and)ntegratio.n Phase RTM efforts. 
The RTM efforts ensure that the FPGA Test Proced'uteS c.over ~ logic requirements for 
FPGAs defined m the FPGA Design Spetifications. Note· that traceab1iity b'etweeil FPGA 
dei>ign to VHDL source code is'·venfied in VHDL source cfode·re:view, and is not included fu the RTM~fforts. . . . - .·. . . - . - . . -· . 

(2) Compilation of.the'Implementation and ·fute~tionPha~e ·E,.TM Rep_ort 

The NiCSD tv&V'Team shall review the RTM :fromPPDD. 

TOSHIBA CDRPD.RATION 
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The.NICSD IY.&V'Team shail descn'be the·resUttofRTM rev!ew fu tlufV&V Report fodhis 
phas~: 

s~s.~ :~e~~ty: µe.V.:iew 
'The.- NICSD IV&V Team. shalJ review· that :the cyber securicy requirements desctib'ed 1tt 
¥<2~4037 (~efefyllg~ (+8)} 'an4 ~\'l' ~PP .(Jlefere.iice (4?)) !lih coti'¢ctl:Y i:e~ei;te& fa i:he 
~ofuviµ-e. lff~ cyCI~s,. 

'f:he. Nies:p -JY:&V Team. sh!lil peif9rm a::p,- iiidep~ndenl: review QR) Of the FPOA- r~st 
P.rpge4ur~/FPGA t~sd{eports; Th~ NICsi;>· :tv~ v t~.s~allaisc; revi~w:~~l:;ipprppr{at~ 
9y~er sec:l)licy;.-i;eqµji:e.mentS C()mpJyftig:w1fhNQ'-2fi37 iµid the sJ_?p··are incl~dedin'the_FPGA 
Test i>rocediires. · -
In addition~ 1the NlC_SD TN&V Team shall- confirin tW.t apprdpriate seclltjty ·m~asfues are 
-~iiJ(en iii VHIJ~; ~pde gene~tion, code cqnv~r$i_on. from source _code to fuse map, ap.~ -data 
storage.. - - · - - - - - - -

The :result dfthe:Seclliity ReView-shaltbe ,described iD. the V& V Report. 

s.sdo ~plementatioii·andJntewation PhaseV&V Repomng 

The :NI¢$P. .W,~y !fe.1'UII. .sh~l{ pr~p~e-- .ih:~. W:iplement~tiq11 and Info~tion l?!la1r~ V8t,V 

f~i~~ii:iEiE:E~fiiliif*1if~ I 
'The)~J(f.$~'Y*~E§P:9tf~9rut@£i@§~:' 

(f~ ReferencettO':·tfie,revieweitcihcumentit 

(2) R.ef~r~p~~~~<? .. tli~:.P~~i~_v€:,PAc.~tt~n R¢p:0$ m~Y 

(3) R~~i~µM·ito't}j:_eJ:~oJji¢~·eoii§'Re:Vi6W·'§~e~t-

-·(M Reference?to':t%e;softwate .. tooism.essaw~:fileclletks 
· (5) .,ilefei:em~.~.:.t~r~~;_l!~!list:~:ectiqllil~ 

-(6), R~f~~#§~·J9·tli~~f:.J:>c;tA'.f.~~fR~iioft~ 
·.(.o/),.Referenceito':theiF.Po:A:<fontrol.-Sheets 

,($1 ;Ref~r.~~q~;tQ<lfilr6b~s~$I>ecificatj,9p;;to)1-P.:Pl) 

,·(9)·-~~fetet1¢_e~to';:m€IfuPl~e!lta¥9ti.0:?Ild::rnfegili#~nPMSe:RJ'Nf 

(fo):·R.esuits·6f;Software·fool'.Coiltrol-R.eview· 
(I)): J)pe:n ifoµisr~v~eg __ fu .th.e~R'FM e(fo$_ 

ci2r_g~~ijJt~::~i(!Jie s~~µn.ty R~¥i~w 

··(13):R:estiitS;of:ffieSSAR•review 

(l4), .M~~:,de~~rl~_ecfiil'$ectioµ4:6,Q 

(t5) ·Ni-Y pnqw:gs;.:r~c9i$n~Ii~ati.Olis; ot su.gge~UoJ.i~'t9);~dµ_¢¢ ?D-Y rts~0 jq~p:tffi.ed-~ tlle· 
v&:v:~C.tlviti~s . 

Th~ m~~-1) V.:~Y-Rep9f:t. ip.plu_iie,_~: !lie Spffy{aj:~ !1Ujld_' Pro~ajJ:i!e,-:$JcJ Rq:fQlif (S)3~R) ~­
·,defin¢ ip. ~~ Sff,_ .1$~tfqllowmg,gq_~~rifa,¥~ tre!lted,a~ sa:eR. 
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e FPGA-Control·Sheet 
FPGA Control Sh~et shall document thenames ofthe VHDL source codefil~s. 

The NICSD IV&VTciim delivers the N1CSD V&V Report to the ICDD IV&V Team for 
reView. 

5;5~11 :Qas.elfue R~rjew 

To complete the Imp1ementatioh and Integration Phase; the NICSD IV&V Team shall 
perform ~~eJ.ine review.at the plia,se .. end as desi;:.n~ed in Section 4 . .6.3. The NICSD N&V 
T~~ shall_issue a BRR documentin,g:-the re~ts of the l3asel4ie.Review an.d report to NtCSD 
sqA Team-:for review artd:a:pprovalas QA record. 

5J3' Modul.e Validation Testing Phase· 

Once the module ~sing verified FPGAs has been assembled, PPDb performs module 
fuhctiornil testing .fu accordance With written test procedures. In the. Modille Validation 
Testing .PMse, }>PQD ·d~o·t~ .tbatthe rri<:>dules·.perfo:rqi aU intended functioµs. witIµ_n the 
predetemlln,ed <de.sign, and th~t: ·fu.e· ~e>driles do !lot perfQpn. unintended or Ulld~ira~}e 
fi.mctions. PPDI) devefops: Modtiie Test Prcl'cedures based on E:-.680i.6 (Reference {38)). 
These; test procedures~ irichiamgtest plan,, test cases;[ and accflp'tance criteria, afo Wrifteriby fui: 
eligmeet,-pW;~~ tl;(aµ tti~: ~~we.ef\y,tt<fd~siW.e~·~e. IJloditle·t91J~ t¢st~d. 

The PPD'n .petsoiiiieLpetfom:moCfufo validation restiiig:ana .ge11erate-·a-Mot1ute~Test--R:eport 
whiclL fuCiii'des, :a: -teSt lo·- : ana ·1L lisfu:i' -. or-mi· .. testi:ri ·- · :an.omali.es_ PPDD will resolve· lest ... _ .. _ .. __ ·--- _, __ ...... -.:-·-<-;,.-··:~--~--: .. ···;-·:··~-·g._,-_. __ Y,' :··-·-·· ~.-------.,x:---- .. ·--~ -·- ----:. ·<.-;,,·::-:c-· .. ,·c:·--.-._-, 

~om@e~, Jly-,9p~gi,i;ig -llj~ 't.~~t~:Prn~.eoJ,II~ 9F cJ:i;m~g, -Frq~ logi~; . ff FFGA logi,c;.: l~ 
chang~, i;li~ V&V: ~tiv#i~s. :in :~e:ction: 5'.s: for th¢ FPGA logic shall b~ iterated'. These 
changes shall he, recorded. The test is repeated iii its ·entitety until the test passes. 
~~cessfully: After sticc~s~fu1 feS'ult$ afe ·Obtain~ th~· t~st report ·shall b~ ieview:e(\ With 
change_ rf!cQr~ (if.aµy), :~pprqve9.,_:aµc:l,pla.ced-und~ CM, 
Table A ofllie ·NICSD SMP .(Referen:ce··(48~) lists tlie:outline of the outputs of-tliese-V&V 
a:ctiviti~. 

In addition to the activities deserib.ed in the· folloWing subsections, the NICSD IV&V Team 
.shm1l~ ov~rse~ ~PDD ii;ctitjties Jo veijfy tl,lat PPDD wor~ in ?c<;:9rflance wit4. 'tf!eii pi;oc·equies: 
and MC,SD''s_expeqf?tipns. )l~s~lts. of:9~st?r:vatioµ: s~ail~e·doc~ented in the. V &v Jlep!)rt. 
If the: NICSP rV~V Team ·:tlli.ds any nonconfonnance in a P-PPD's activity, the_ NICSD 
IV & V·Teani shall issue.a:SGAR:iriAiccordance w-ithNQ~~Ol9 ·(Reference (34 )): 

5;6.1 Docilment ReViews 

the NICSb IV&V Team shall perform independent reviews of' the documents, which are 
liSted m Table .A of the NICSD SMP (Reference (48)), and marked "DVR" in the "Other 
Oµtputs" c<jlu,m.n'.· For the proc~di,Jres to IJe µs~d for the doc~ent review, see .Sec#_qn 4.6; 1 
in thiS-NlCS:O VVP. . 

The NICSD .IV&V Team reviews the-docume_nts f<;>r-the'V & V aqtivities in this p~_e !eferring 
to_~~metho_ds and pr0cedwe~:des~r.lb.ed in T~ble 15 0fthe Si>P (Reference ·(45)). ·Tue Table .I 
H is provided for a. better understanding of terminological difference betwef'n the SPP and 
NICSDVVP, . 
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5.6;2: Modul~ Validation Testing 

PPDD prepares Module Test Procedures in accordance with E-'6.S016 (Reference ~38j). 
PPDD personnel perfortn the rriodtile validation. testing- in accoraan:6e With- ·the 1'4<:!:~,ill~ Test 
:P:rocedme~, PPDD' prepare~·the M;odtile T~st fi"ocedures. b~f C}re ·tb.e; exe~~tiqn pf th~-testip_g. 
'llle :Nl¢$D Nffi.V -Te_aII1 sh1;1i __ re,~ew the Module 'test Proce~pres _p. acc(m:l~ce· With 
NQ-2030 (Reference (22)), If NIGSD considers nece8sary, NICSD shall reqilite additional 
t~stmg to PPDD, iiJ. orµerto checkthaftij.e· ¢odri1¢ has;satisfied fue softWare'teqµ~em~ntS. 
Ahy. teSt failures; any-product or coitfigl.Inition ilOnconfotmances, or any errors. in the te5t 
procedure. itself shill be resolved as described iri'Section 7~ 1, · 

5.6~3 Test·E<(llipmen:t SoftWare-Review 

·The NICSD W:&V Team shali review the-PPDD ·controi ofthe_testeqµipment softWate, used 
iii the Module Valii:latioir Testip.g. The NICSD N&V-Tea'm shall review PPDD.'s;tec6rd_s 
for jesf eqwpment softW~e con~ohp·ep~e: - - -

• T~si eqµipin¢iit so:ftW3=fe us_ed-'f<:>r tJie pr.oje~ct ~~sts -is. pt~are4. iii ~cqqr~~c~·witl;t 
pro.c_e4µre~-lhatilie mcS.b J.V&V T~ h~ revjc;;w~cl@4:appro.v:ecl. 

·• PPP:O i.S cOntroJ~ing.~the.-~Qf!:w~~··to.Q_l~, ·fu._:a~c;ord_anc.~ ·with-PP0j:)'.piqc~dµre .. JS~P.S.Q2~} 
.CR¢f~renge(4~)). - . ·- . · - - - -- -- - - - -- . ·1 

s,6:4'.· NI.ociuie.Y$1i!J~tio~ ''teliiin~_f:b:1.lSe~a™_eifo~, 

'C!)~Pci~~tjoµ,·_gfiviQ~W~YiiliP.~Y-~~fr~~g~f:~~~;im'. 

,:; :i;:e;:Jr~:e:!·t~; :S.~.:-:~~~~!81i~!fnJ!i:l:r::~:;!0;~ 
~941-lle~ defined:in. th.e-¥9~JJ:le-l:}e~ign:$pe.c;lt.icati9ns, 

.(2):€ompilation of the-Mod4le VaJ.idatioifTesfiD:g,PcfiliSe,RTM'.Repott 

·TiieNICSi:) IV&Nteam·~hall te:\>iew. theRTM-fromPPDD. 

Th~ mcsn,rv~v Te<¢1 _shill del>cx:ib~ the'J'e!'!µK.Pf ~Thi! revi~w j,n V~'.\11{~.0rt f9r Thi;s 
~hase. 

-S~6.$· Security/Review 

Tu~ mes~ N~V T~~- $11.a.I} r~Vicr:w tll.~t tp.~· cyh.er $,~<;,Wiiy r~µire;iµ(t.p.~~- qe_scr.i:be<i. i,n: 
NQ;2037 _(Refei:enCe' (2~)). at14 tir~, SEP cRet~ence: (4~;)) !i(e :corre¢tly creflected in: the: I 
soffivate_li:f'e·cydes~ -- ·· · ,- · · · 

the ·N:rcs_p :tV~y t~ sfuill perfo~ fadepenci~p.t' revi~w (m) of the l\.fo<liil~ T~sf 
Procedures and shaiLr~vlew·tb:at appropriate cy'ber·sectirify. reqilirementS complying-With 
NGF2037 and the-SPP.~:aie ilisiu9e.d iri-the.~odµIe Ti!Sf Ptoc~«:ll,irci,s, ~4Jn~'SS!\RS_~ 

Tu. addhio:Q, the NICSD rVit.V Team shall confirm that appro.pnate securicy--m:¢aslires. ate; 
takenitrthe ·:folloWiri~-'actiVitiesi · · -- -· -

~ Delivery0ofthe.iusefila~ 

• 
• 
• 

Einbednient oflo · •· c iiito FPGAs .. - =·" - ' - _gt - . - - " - . 

Stor~ge,_of:logic·~1rib~ec1ded FPGA:s 
Modwe·assernbly 

-TOSHlBA CCRP,DR~TION_ 
Nuc.I~~ 1ns@m~11.tat_iJ>rl-~Coi:itro1:~yi;telll!l-1?ep_a_f:tn'\~_nt 
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• 'trailspoitation and storage ofmodul~s 

The result ofSecurity Review shall be de5cribed in the V & V Report 

~.6.6- Modjile Validation Testing Ph~se v & v Reporting 

The NICSD N&V Team shall prepare the Module Validation Testing Phase V&V Report 
siiinmarizin~ the V &V-activities performed for this Module Validation Tesfihg:Pha:se, · 

The NICSD v&y Report shall incfode: 

en ~efeyence to th~ reviewed-docume1;1ts . 

(2) Reference. to the Design Veriffoation Reports (DVR) 

.(3) Ref~renceJo tbeMoO-\lle TestReports 

(4) Ref~en¢e tQ. tlie .Module Vali_dation Testing Phase RTM 

(?) Results of Test Equipment Software Review 

.(6) Open items revealed in the RTM efforts 

. (7) E:es,Q}ts.o_f)µ~ .. :S.ecµfity ;R,e\~ew 

(8) iteSults. of the SSAR review 

(9) Metil.cs d~C4ibed-m.Section 4:6.6 
(lQLAilY"Ifu@;l:g~_, ~eq~D1Ill~P.4!ltii:H~~; Pr sµgg¢~tj9~, :to: q:c}uc;:¢, aiiy P~·#!e:t;i!}fl_~ in-Ai~ 

v~~;iiti.vi#~s- . - . 
·T!i~ WG~·:rv~Y Je$ deliV@ts fti:e NtC.SIJ v~V' R~iio~~;t<(-~e :r_qpp JY&1V 'f:eam Jot 
-revie~; 

:5.6.7 BaseUne Review 
ro compl¢te·the_ Mo'd:rile Vajidation Testing Phase, the.NIC~ IV&VTeam sball perfqrm 
l?~se~~ reyiews at the phase e:t;id l;S descn"b~d inSectjo~·4.6;3. fb~,NJ:csn N8{,V Team 
shail issue -a: BRR documenting, the results of the-Baseline Review and report' to NICSD SQA 
Team fo:frevieW.'and ·approval as QA record. . 

5.1 SY5-tl3rn V~li<;fatial'J Testing Phase 
for thetiriit mtegratlo.Q, a NICSD receiving inspector reeeives·,the modules to be.inStilled-m 
th¢ UiµtS: .M'ffil':aceeptibg the niodtiles in the pre:vfous phase; N1CSD asse]l1pfos the mQ-dule 
into. ·.the units. Then, NIQSD· assembles the system from the -Units. Th~ 'NJCSD -test 
personnel·s:b.ali perform the System Validation· Testing in accordance with the SVTP. This 
test must demonstrate that the system performs all intended functions· withiri: the 
_pre4efert;niiled ~iesigii, and that the l'lYStem doc;:s not peifotm upinteiJ.ded or undesirable 
functi,0:11$ that were i(lenti:fied i;n 1:be test scope. 

The NICSD test personnel generate a test record, whiCh includes a t~st lgg; Testing. 
ano~lie~,'ll_-aJly, will l!e recordec} in a NNR in accord~ce with NQ-73019 {Referem;e (34)). 
NICSD will resolve test anomalies, which m~y requh-e changfug the test procedure or 
changing: FPGA logic: IfFPGA logic.is ch-imged, theV&Yactivities ill Section5:5 and 5.6 
for tli~ FPOA .fogic sh~l be ite~ted, The t~st is. r~eated in, it~ entjFecy un1;i:l the· te_st p~ses 
succ~.sfiiUy: Aft_er successful results are <;)btained, the·NICSD 'N&V Te!llll shall review the 

TDSHIEiA .CDRPORATIDN 
Nuclear ln~tii.im1mtatlon '& C~ntrol S~stems· pepartment 
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tes~ rec;prd \.¥I~ c~~mge rece>rds (!£any). Then the testrecord will be approved, and placed 
ooder the:SCMP (Reference.(.50)). 

Table A. gf~e NIC$D SMP {ileference (48)) iis~s the. ,011tline• of th~ outputs of' thes~ V& V 
activities. 

The•NiCS:O Nlfr.V Teiun.evaluates $.e.results of tµe_ System V!ilid1;1tjon T~stfug to c;.onJinn. 
that requirements identified in the EDS and Unit Detailed Design Specifications ate 
satisfactorily coveted, and issue a: Sofuvate Validation TestReport(SVTR}. 

The NlCSD.N&V Teammay·als.o·.observe NICSD. activ1ties to verify tliat:NICSD workm 
accordance With.appllcabie.NICSDprocediiies. ReSUlts of'obse!Yation: shill·be docwileiited 
iii'the V&V R¢Port: 

5;7.1 DocuJn.ent R.~Views 

The NICSD N&V Team shall perform independent reViews of the doctin:leftts, which ate 
liste9 in Table A of the NICSD SMP· (R,ef~ence (48)), and IiJ.aj:'k¢d' "DVR" fu Jhe "Oth~r 
()utp~" c.olunm. F(>r the prqcedur~s ~O· be used; for the gocument~revfow,. See Se.ci.i.on 4:p. r 
in· this. NiCsP. 'VVP. 
The NlCSD lV& V Te~ r~Viewsth~··d.iJgu.men~:.foi;.'$..eV<Ji:,V--actiyitjes in-'Uiiscph1;1g_e:J:efe,r$lg 
iq the:.iµ~tb.o~s :and pro:cedwes ·des_crjl?el} ill T~ble ts.' ·wici.table~ 16" ohh~'-SPP._.~c;:,{ere,n~~ 
,(45)). The,Tablt}: B is provided' for '8: bettet lintlerata,ndfug of·tern:rliiological ·difference 
':bet'\Veen:the SPP·-imdNIGSDVVP. . , . 

- - -- - .. , -- - . - - ~ 

:5~'1~. umt~Villidatioil'Testiii · -~--.--'···" ~-;~· -... ·'" ., -~ .. , .......... , ___ ·--.·~~~ ..... g. 
The NIGSD :test:perSonnef sha:ff pedhm tlfe.- unit·valifillitlon ·tesfilig~.a:s a.:·patf'of\SyStem 
Vfilioatio:n·Testmg m.acci>rdance :with:SVTP. · 

Any test failures;. .any product or ce>rifigotation: noiicofiformance, or any ertoI'S ·.in the test 
ptocedure,itselfshall he reso!Ved as·descnbeaiiii.Sectloit"l;·l, · · · 

·'nw WCSD P.i&V feam shill, des1mi>.e ·the·re~lt of:·Urut Valtclafion 'festing:in tire,v&v 
Report for this phasei .. · 

5~ 7.3 System Validation Testin~ 

1:4~ N:l:CSD t~st per.!?onn~t sh.all p¢onn the' System Validation l'estni~ _ih .a~cordanc~· with 
SVEP: . 

Any. test failures~ :any pro.duc;t9r c.:<oµtigi.uap()ll. noncQllfgf:IDAtlce, or MY' erro:rs' ip :fue= lest 
;pro:cedtite its~lf shall .be tes-Oived as :descnllciik Section~'i.i .. 
'Success:fiµ cpmpl(fti~m ()f .t_esting imd .9o.c.u.rp..c::nt re.'1~w~ will .cou,.plefo 0~e.,_re_qmremc;n1$ ,~few 
comm:ercia1 grade~ d¢dlca:tlon~ The Ntcsi) fy&v 't~am shall review the copipleted 
commercial. gfacie:.dedicatio1rpacicage fo confirm. that·a1f--:reqillted actiVities are: complete and 
that th_¢ ev8.I,ilati9µs are c~#npl~t¢. @d: c_ogeqt.~ Qqµipletl.qx,i 9f. the NJC&D IV8'-V Te~ 
revi~w ofthe•c,9mmer9il!i gt;ade :d«ticatio~ shaji ·be $e Jastt~c;tlni~al .actiyity'to·.be c;9mpl~ted, 

Tlie NJCSD IV&V Team: shall de~·cri~e:.the i:~\l~t of._~ys~~m· Val.igati9!1 Tespng "1 Y8t-Y' 
R.epotl:fqr tl;ris·p)l~e. 

The NICSil IV&V Team shall prepare a So_fuyate Vajidation ·T~st Rep9'rf{SVTR). '11ie 
.SoftWate V:alig~tic,m Te"srR~pOrt'{SVTR) :ihcit,tdiis··th~·i:t!SW~ oflJmt Va11i;fa.non testi.p.g and 
System Validation Testing. 

TOSHIBA CCJRPOF;IATION 
·Nuciear ·1n5trUmentatiori :& Contn:i1· Systems Department 
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5.7.4 Test Equipment Software Review 

The,NIC::SD IV&V Tea:in shall revi~w the.NICSD contr9l of the test equipment spftware, used 
in the:Unitand System Validation Testing. TheN:fCSDIV~VTe8JD shallre:viewNICSD's 
records Tor test equipment softWate control to ensure that the test equipment softWare used for 
the tests is controlled in accordance with NQ::-200;3 (Reference (26))• · 

5:7;5 Sy~tem Valid~tionTe8ting Phase RTM ef{orts 

(1) Pfepatatfou of System Validation Testing Phase RTM 

1'I!C~P design engineers peeform tJl.e System Yali!l.ation Tcsting.P,h.asc itn!fcfforts. The 
RTM efforts ensure ilie uiiits and system validation test procediires cove!' all functional 
reqriirefuents defined iii the Uri.it Detailed Design. SpeCifica~on8 an:d the EDS~ 

(2) Compilation of the SystemValidation Testln~ Phas.e·RTM Report 

The NICSD IV&VTeam shall review tl;ieR.TNL 
Thi;: NrCSD. 'IV& V Team shall ciescribe the resultof RTM review in the V &v Report 

5.7.6 Securlty:Review: 

The· l\lICSb IV&V Te.am shall reyiew ~t th~ cybeE- secµrity Ie.qµire}llen:ts: cfesqi).eci 1n 
·:NQ~2d37 (Refer¢n_~e. (28)} and 'the SPP .(Refe(ence (45)) are .~ottectly- refiec~e9- in the . 
. so:ftwa:t~dife cycles~ · · - · · · 

~£atif~ii:l!!fii:ifiE~ 
.tak~n inc~tori;tge<of tl;ie'unijs ~~hh~ sy~tems; . . _ · · . 
The result o{S'ecurlty,Review shall be desci.t"bed· in'.the·V&VReport. 

5.7.~7 System Validation TestirigPhase .V&V,Repottirig 

The NIC.$'.D IV8r-V Temp: ~Jic,tll. prepare the:Sys.t~ Valid~tion 'tes$g .. fhase. v&v Report 
·Sfutunartzin~.the v&v· activlties·performeci for.thls:SysternValidation:Testin~: Phase. 

T.4,e NI:csb V.&, Y Report shall·incfod~: 
(J) ReferciiceJ:o.the'i:~eV:iewed do'cupietit~, in:~luditig h.atd"7fil'e.vi;:_Pffc~#9~ s¢:~~Section S.9 

(2). Reference.'.tQ the . .l)esi&tiVenffoation·ReportS (DVR) 

·(3) R;eferen~e to ·tbeuruts and system valici~tion:-test;repo.rt 

(4) Reference to 'the.Systebl Vilidatioii Testing'P~se:RT.M.-

(5) Resillts ·of the Test Equipment SoftWate Review 

(6) Results ~fthe Sec:urity Re:view: 

{7) Gotfipletion of SSAR, which sliall.~onµrinJlia:.t; 
•. All syst~ safety requirements hav:e been satisfied .by tb,e:life cycie phases. 
• N6 additional hazards have been intto·<luced by the work done :dti.rill.g the life 

cycle activity, -

(S) Metrics:described.in Section 4.6.6 

(9} Evaluation of the test r.esults 

TCSl::llBA qpRP,br:;a,~1'.'ii.:J~- . .. 
Nuclear Iiistrumentaticin & Control S¥sterris 'Department 
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(l 0) C~n~c:;lu§i9n-of fue\~~V a_~tl:vities 

~The:NiCSD tv~VTeam delivers tlle-Nf<iSD v&VR.eport'to the~ICDD.IV&V Team.for 
review: 

s~1.s Baselliie'-ReView -·- . - ---- - ·,_ .. - . -.. - :- -

To complete the_ software devefopinent,_ the NICSD W&V Team sliall perl'otm baseline 
reViews··at tJie· phase end. as. de$criJ:>eft iii' Se_Qtj9~-4,~3, ICDD an~ NIQSD ~h~ corifum ~e 
69.n.iiJtt:#O.fi tli~- v&v _ ac~vi!i~ fi'~iil th.~_-Fr9j¢¢t ri•g ~d c·g;n.~ept Pefiµition f~s~ 
tJrrough t_he $yste_ni V,'.aU,ciatlo~ 1'.~i!!Jg .. _P~,~ t(j .. ~o:µip}~e. fh~. s9ftwEµ:e ·deV.elopxnent. NI 

-·open.items· shall be, clos.ed. The-NtCSD'N&V-Team shall issue.a BRR ·documenting the 
results ofthe BasclihifReVievraiid.-tep~rt-fo 'NICSD· SQA Team· fot. reYiew and_ approval a8 
QAt~gorcL 

5J3 FqhctiQ_ii~l-.E_lenierjtV&Y 

-~~~~~~--~~~~!W:;.t:~:.::=~9~l.i~R~~\ii:.:~ni!tt.~~1::··~:1r !!le~ 
'the-followiiig~at .M:Iriniinumc: 

. ~!:""::r~~t :lir~~r~=~=&b~<{e~i: 
~~:£J;~~:~~:ii:itl~:~;~~~!!!~::£~:.n<i software· fooTu:;siian·o~ 

The folloWin!ffupsectibn'. provid~s CietiUls:of:tlfo'-teView.-

Th~e. F$:X~V CJ.cY~tiei;; _ci:µi_.~~;f-m~J~ecLfw:J;b:e;;fE f~:t: w:J:tlch.PPDir has.·- afo~a~y,penorrµed 
·the same v&v activities~ -and.iNIGSfi; cwfCDD.· has'penomi:ed' ihe,•.saine review- for anotlier: 
;s'iifetr:.,reJated'Work 

i'o-·ptep~e<:m FE ~sed lti;th~ FPGA:-basect sys1;em,. PPbD shaiLfollow the PPDD •.procedtife 
E,.680t8· (Reference (40)) fot design :an:d.te.stiiig;, and .. shall- get teView anct approval fiom 
JNJQ~D,;iri§~uiljiigJW:w~VT~- - -" -

Tlie,_outimeJjf·the_:ptoceciur~_ptescnhea,fil:E~680-f8~-is:.as.:foilows: 

(!) Ee R;~qrih:i;;ip,ep,ts .. Sp~¢_1.fjcatiQn. 
- - -

n~tEE.:~~q~¢rii¢fs'~:Pecil!¢~)i,9~'.~,e~ta_Q}i.sh¢d',f~ -~4Ch'~s'.-~fa.filifiilll:gID~ . 

. • :FE fiiilctioii~l r~i!em~n~i 

.·•- :Input/GnfijufSjgnals; ruid: 
· ! futeri~cet.hitetactid-rt wlth:otlferFB.' 

'the.-;l"E t{eqµ¥.eJl1~ts. Spectiic~fipn _ _;w.q~(~~- v:erifie4 by -other engin~rs who, dp i;10t­

contilbute.the F£:--Requirement$ SwecificatiO-n,. 

(2) FWD¢s.ign 

'llitf'PPDD,de~t@: ¢1l~~~-e§t@~fa_!i..~!l,l:~-~ §p_e~_i,fj9~~-0J:! 1,1,ll<;l tJi~::offi~ PPP.P cif;~~gh 
~v~e~x:s; eswli'fisii ·fi,1~- $ 'l'~::;t ~P!p¢(!,~m~· th~ EE':$pt;~-ifi~a:tiqn stf.lt~~:-hQ~- ajl. oftµ~. 

·TdsHIBA CDRPQs;i~"l'.'iDN . . ___ _ 
NiicfoarJiistl:Unientatiori·Bt.Control SystemsiDepar:tment 
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requirements specified iri. the FE Requirements "Specification for this FE will be 
implemented~ a,µd should .contairi. sufficient criteria tp supp9rt functiplllJ.1 t.e~ting of the 
FE;. 
The FE Tesj: Procedure describes the process ·from producing the VHDL sQurce ~ode 
through. t}le exe9ution of EE tes#ng µs~g .test FPGA chips. 

'flie EE Specifkatign.and·FE Te%f Pt9cedtµ"e .must be· verified by other e:qgineel;'s who do 
notwnti:ilm~eto. the FE Spec.ifi~atiorr.or:F~ Test Pro~c,:dure. 

:An RTivt is p_repat~d· to ~9e 'the design features in the FE Specification to tb~ 
reguir~mep.ts shpwn ii! tile FJ~ Requfyement~ Specilicat.icm. the KIM must ;;U$o be 
veri:.tied .. 

E3) ffi. Cqdi~g 
The·Pi>nn·aesign engineers generate VHDL source code·ofFEs in accordance with the 
design rules shoWn in. E-68017· (Reference {39)) Appendix A. The VHDL source code 
is cpn:verte<l into-~an FE Ei;)IF ·File by the Syn.plify® tool. A;t this p_oint, tb.e P.PDD 
design engineers perfonn functional testing df the FE· to verify that the FE: meets the 
teqhlfemelits.defiiled in.the FE.<S:peci.ficati<>n usfug the ModelSini ®tool. 

·'The.:f'.E source code ·mustbe revi~wed: by· independenLengineers in PPDU who' do not 
:c.ontributeto the -FE codiiig; · 

:(4) -EE''r~sting 

TA~ P.fIJP··~~~~@ ~ji~~,effe. ~P.: F,E{t~.J"RC!.A• ptoggllri: f;fGA; @i<l peeforµt.~ ~: 
'YaAi:l.@,on.µs.mg'hwQW1¥~·~.1iiµ~tiQ!J!·Qf~~e:pr9gn@Ille!f:FP.GA .. 

·1ft~ :PPDB ·aesiIDi 't::ngiil¢eq; peifoini FE_ ·t~g m, Mcor@#ce· with. rµi_ FE 'Test 
Pi:ocediu:~ prepared :ppo_r: to the. t~stjng and r~cord the.- restilts ·m an FE Test Report. 
Another PP.DD design engineer evaiuates the FE Test R.eportand recorcitb.e·results -of 
·the:eviluatiOn., 

'(5) Fina1_1$Acceptlillce/Rele~se 

The PP:QD de~ign.,eligine~s propoi;_e ~e-i:egil;tra,tion oftlie FE iri th,e FE library to the 
PPDi),configuriiiion man!lge_r: Th~ PP.PD. configuration· manager.-confirms that_;the FE 
Requiremen~ Spee;IBcati<;m, FE. Specification; EE-TeSt Procedure, and FE Test.Reports 
with a :satisfactory tesuit are established, and determines whether·the .FE is acceptable. 
When the FE:is· ~c~ptab1f'.,.,t_li¢,'PPPP c~rlfiguratii;m biaµage.t releases t4e F,E for us~~ by 
approving tlJ.e regi.st[c\tjon ofijie :fE m th.e_.'F~ library. 

The dupli~ate4 coiripl~feJ;iaclaig_e,of-dectronk: files f9r- FEs libiWy ,th~t iS. iricqrpqrated 
info }'PGA desjgn·is··al~o ~tore<fiµ NICSD·controlle9 storage lo¢ker: 

(6) Maintenance Phase 

FE logic modifications are approved, documented, verified- and validated, and 
controlied. Section 7;1-.2 explams P-PDD actiVities.for pr6blenireportiiig_ . 

The verification process -for thf< FE pennits a: more. traceaqle process than for complete FPGA 
logic verification. Because ·of the ·sifnplicity of the FE, :a snorter sim:.ulation is po"ssible; With 
more thorough vefificati~n at this leveL 

TOSHIBA' CdRPDRATIDN . 
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5.8•1 Document.Check 

f,h~ -NIQ$btv&){ Team_shalich,eck_thefoilo~gdocumems to ens~',l:ha;t P:PJ)D proc;edute 
E;680J8:.(Refeteilce,(~O))is'.~ppropriateiy applied fot FEs:placed unhe EElfura±y: -

• FE.:Requirerrients•-Specificatltin 

!I-· FE Spec$catiQn 

• Rtivf l>etween·the FE Specffi.cation.anrlthe-fE _R~qfremep.ts $p~cillcation 

-.. fl; 'f estft:99e4~e 
•· RTM ~~W~~~-theJIB ·s_p~ific€l.tioin1n9 !:Q:~ f~T~f~ropi;:d~e 

•.' fE f-est R@q~ 
The.NICSb rv&v Team.0 shalicheckthe'.do~uinents fotthe .followin:~ items: 

e. FE.Specifications, .FE Test P:toc:edure and FJ3 Test Reports:,should be established and 
checked against FE Reqbirements. sped-fitations.. J<E Requirements :specifications 
~4oUJ;~li~,¢sful:>li~hed iiJi<l cJi~cicea-ag~sfNQ~~O~f· Ql~f~~~2~·'(f4))~ -

• Thec~TMs;betwe¢':n:' d~CUin~nfsJiav~• J:>een·.(lppr!Jpri_aJely'.J>i'_ep!ife~ra.n~_retj~w-~d:-• 

_, .FUll.pattem~tests:Jiave been.P_erfomiedfot·each:,FH 

.'! The'"tesu:esuitsrate ac.ce~tabfo: 

'~~~J:~~~i'Qifu~~~~~~i~:'.~h!!11::J?~:.49~~Jrtj;:g, '.@4:~~1'94.~a~;ll:i,JJ;t~~~-~Y'R'ep.Qrt:.•~!:'.thi;:,,t~:¢S.i~· 
l>has¢~ ; S¢_e:.Sec:tion<5A:',$; - · 

:s.8.2: €liec'k·:of'.F.E:LihratyiC~ntrobu1cfsoitwate:ioof;conttof 

·ue Nic:s:o· I\P~Vctean;i ~hajf check-the foiio:Wing.it.ems '!ta ~1.µ11,_.fq ~~.that 
PPDh,~fili~q~atelY· controis.·0the FE'li:b.rary•: - - · - · 

-~ libP qcmb:qls. the: FE µµracy 1n a,.c~p:i;d~ce with :'.Prtro prQ"cedure :E:.6i{O:Hr . 
(Reference (4-fj)~ - · · . I 

• ~EDP !~Qnt:rols· tl).e sottware tools· Jn,_ accordance 'With :pp:ijp procedure:' E'-68020 
~eference·{44)). s·ee,Section ss5~7·of,thls~frrdsD;·vvR ·· 

i:~i:.~~~~~~~~~~k~~i.:Q~~:M16ifri~;tthe clwck,in-.the-V&v R~polt:at.th_e; 

Har;dware,\J&V - --- . . - .·.;-

The NIGSD,IV&:V Team'ot veri£iet m..NIGSD :sliall petform:~~an: intlepeha~n:t::review of'the 

:W,¢§pd±R~ifili~:4;~!Jft~!~ffi~~;~tJtP.~!~~~~:~~~t;:~~i)~Gi 
;EQWD. The restil~. of .thi;::reYi~w sliall :b~. 4bc;µmenJed ana:tepott~ as a-pan :pf'the: V'&.Y' 
.R.q:;o:m -· -

0'1:ast+iiEIA- cdFIPai;l.Ai"1e>N 
t.lucl~i!r.tri~~eiitatf~!i. &.'conti:ot:l?ii.S~ell!s DePiirt!!Jent 
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6 V&V Reporting 

€>".1 V&V Report 
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The NICSD N&V Team shall prepare the·NICSD Verification and Validation Report (VVR); 
which doclllil.eh'ti;; the NIC~D ~tl\i'itjes starting with tlie Project Planning and Concei)t 
Definition Phase and progressing_ th.rough the System V aiidation Testing Phase. the NICSD 
VVR shall b.e prepared at the -Project Planning and Concept. Definition Phase, and shall be 
updated at the end cff'each lite cycle phase. .Section 5 deseribcil the contentS to be included 
in the N!CSD V\q.l_. 

The NICSD.N&V Lead·shaii approve·NICSD VvR. 

6.~2 Anomaly Reporting 
Anomalies found after a version of the software was released or- became a baseline, these 
an:~majie~ siiaii ~e Goni:rolleq. in 'acc~rd~c~ ~jth NQ-3oi9 cRef~rence (34)). · Ano~es 
fo-qnd before·the: above, milestones,· such anomalies shail be controlleci in. acc·ordance with the 
applicabl6 de'sign control procedures·. Nofulally;· 'anonfalies· identified during desig:Ii reviews 
are c9i:itj°ol1ed Qef-Vefil'iclition: F~1JqW '.Sfa:ef(VFS} art~or Cqpmlep.'t Lis~ thos~ ri;;f~rred by 
·nes1gii Veruic_atio11.Report.·ffi, f;l~_cogl&l~e·wiih As-MbA002: (Reference (7)), and 011~- dµciqg 
som:ee· code i::eviews anrcontrolled,tlito:u,_gli S_outce Code-1le:Vfow ·sheetancf An:omaly tist 

Th~ NI9~P -™~y: ·.!~ 1~JWl ':I'-~~i:w:_ ·~p,~~g~t, ~~v:i~ws __ 9r· 4.o~ume11~. wwc;;h ~e; 
·cles¢ri.be<fip..~¢~pn;S,g::3~ '5.::3:.J;, .. $A;;~~ 5.~5i;~:,,.c5:.6.l,;and :s:·;tl. Bot do¢u~ent~~yiew:s, th~. 
N:resri w&v.::i'ewSfuiliusethe Desigri:¥erif:foatlorrileiiort·(DvR); wlii'chs:hall mcltide'a · 
IiSt Ofco!J"lif!eiits•to be r~soJy¢d. ~e~9lutj~~ for -th~ qp~n.}t¢ms slxaJ.1 l?e trac}Cecl il$iflg .ii 
Vei:ific!ltion F~Uo:w S!i.eet. (YES) ~Wo!'" Qqnm;ii::nt List. the .QVR shall l?e cioi;;ed with 
evaluation, that,a.11 identifa:cljSsuesJ:iave bc;:en_res.olved.. Clo_sed items at the·phas.e·an,d open 
Items. to ·the nextphase shall:be vedfied.fu.·each Baseliiie'Review Report (BRR} 

F9r. s9w.c.e.q>Q.~-.i::t:;Vi_ews, tb,!!:'.Spm;~e ¢9cie Rexiew Sheet shall Qe. us~c( whigh is. desctjoec(~ 
section 5..5~1. The Code Review Teani shall create an. Anomaly List to. track identified 
anomalies~ The dassificatioii and- disposition for each .anomaly· shall be documented in the· 
Spurcf:·Code Revi~w- S,hec;:t. At llie· EzjtM.e¢tihg§, ther~olution of.a:noµrali,es· in the $ourc;;~ 
{}ode Review Sheet s~ be verffi~ ancf: the e:xit ·decision sh;:i,11 be det~e if the Code 
Review reS1lltnieetthe 'exitcnteria. 

For in<;lividyal FPGA.& tes~,J.:he IV~V'te~ shall.re.view the test procedµres_ and test result~. 
The rv&v Team.shall use: list ·of:coinnients, and a: DvR to record their review. Anomalies 
shall be tracked with a Verification Follow Sheet ReSults shall be s'illmilarized in the BRR 
!lllO res9lution of anomalie~ shall be y_eri:fi~4 tl.rrorigh tb,e B!,!Seline Review Mf;eting, 

For FPGA tests, the TV/$z;,Y 'J;'eam sbi;tll ~eviey.r the test prqcajures and te::;t resµl~s, The 
IV &V Team s~iI -gs_e. listof comment~~ .and a DVR to·-record· their re:view. Anomalies shall 
be tracked With ;a V erification-:F oilow Sheet. Results· shall be sll1iirilariZed in the BRR, and. 
resolution of anomalies ·shall be verified throl.fgh the Baseliri.e Review Meeting~ 

Through ~orripletion ofmodule:tel).tiilg, the.IV~V Tea,m shall _review work performed.by t_he 
design t~aip.. After modµle testipg is compl~te, th_e T.V& V °Team shall be responsibl~ for 
.generation an:d0 performance.ofSoftware Validation. Testing. 
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For Software Validation Testing o:f iD.cii:vidual Units and of Systems; an N&V Tc;iam member 
·shall generate-a written Software Validation TestPlan (SVTP)) whlch" is described in section 
5AL The cJ.~sigri team ~hall writ~ System Test Spe~ificatioli, whlch shall be-review~d-by 
the .tv&;y Team. A mem,b~r pf t\ie Quality Conj;n)l Groµp ·foi; N,ucleai fustrumen~tjon & 
ContFol Systems (NJCS-QC) shall writt: Software Validation TestJ>roc¢dures; and NtCs~QC 
shall perform· testing and shall generate Software Validation- TeSt Records. IV&V Teili 
shall is!lue :SoftWaie Y?.lidation Test;cRepoits:ba8ed.oil the-S'<:iftWafe \'filjdati()Ii Test'Records. 
Test- apomalies slµill be _reported :to--~~ D~sigp_-aiict -fv.&, Vt~~ ~9ugh the ·S,it~. C<;>rrectiv~ 
Actfon Request {SCAR) or ·Site Nonconfomiance Notice Rep·o:rt (SNNRj ptocesses.­
Sections·6,2~1 and fo2~2 explain the· SNNR arid SCAR proc·esses and mteractions with -the 
D¢sigri. and lV§iVTeaffis, -

6;2_,1 Si(~ ~o~~cmform3}l~~ Noti~e ~eport 

If.an-anomaly .is found in the FPGA-based Safety-Related I&G systems that will be ·shipp~ed 
ah~· 11s:e~ ~ US m1cl~ai pow~r plan~s, ·flie !illOII!itlY i$ coritro}k:d iri. ac~()r~@ce with NQ-3019 
cRt<ference (34}). IQ. case that 1:4e ano~aly isju_dg~d r;mqconfoqning;parts, module~, uni~_ or . 
. systems~ (hardware) of whl¢h cause'is g¢nerated by the NICSD, Site::t"lortconformance-N.otfoe · 
ReP.ort,(SNNR) Is iss·uoo.iil accordance: with NQ~30f.9-(Reforetice: (34))~ Ifthe:an:oinaly js.a. ! 

result froPi a d~sigp. error, the Pl&V T~ $aJl ·s¢nil ifif? !1Q~co#f9$.~4~ -td ·th¢_NJSQ" group; 
·~~t sbalJ~flieq ·pi:gpqs~ a.'f¢_~~cl# Justffic~tlo.P.: an<U°!i5p~o~ft:).c)µ. -fh.~ fv&.'\t't~ ih.alf 
:i:~.\:f iew· the Technic~ -Ju~illi:~ati_on a,µa P-i.sposifion _tn; tfie '.SNNR, ._ an:ct .shall ·send acc¢ptable: 

m1~::.~a!ij!iJS:~~=· 
,of th¢. previou_s woc~s$. NQ-"3.0l9,_ d~cno~s Jhe; process: fpr tesolution -of the-. 
noncolifortnance. 'llie,IV.&V-t'eaiits:hall.evaifuite·ea:ch:ot>eti!tem~a.na.sful:iinarize .. the-current. 
·status of each SNNR in-tlie.VVR. ResriltS Shall be surillriarizeil'in the BRR:and·reSC>Iution_of 
~9matle~ -~brui ~~ v~mleci iw9~~Jh.~ l3as~Iih~ReYi~w~ M.~~inig,-- - - - · ··· - -· - - · · -

Anomalies may be found dunng vali~@9.Q. f¢stiiig! 9t fu a:· a¢$ign ~ed a,t e_qµipm~t 
f~bpc~tiQn_. · 

6:2.2 Site Corre~#ve'.Acfi.o.n_.~eq~~s~ 

A Corrective Action ·Re@est (CAI~:)' is used· to docum~nt a· cpati_!le; corr~ctiye._actioil !9 be, 
:~en,. !lllcJ. to folk>.w c.orre.cl,iV:e. ·Etcgon,.:pr~c;~§S~!:J~ ·wJleri ~ ·~9p.~ijon· ~(!verse. tp .qµaUiY i~;- ' 
id~n.tified after Pi~ ~aseJ.i!1~ ~~ be~µ:_,estab~s~~d.,ip._PCQ~s,._, . Wlien .a condition a(J.ye,:se'to· 
:qualify is found- during IV:&V actiYities~ the. NICSD W:&V team has a.. responsibility for 
prepaiatio1f of SCAR 'ill accordance with AS~WOAQQ9 @efer,eri~~:r (¥5)), An<r tg:e QiiaJity 
As~u~an.e<~· Grol.lp: f<;>r tJ'uc~~ lns'giµlle!J.~ii;ti(l,n & C9ntrol Systepis: (NIO.~-'Q;\) has a 
i:e~onsib!Uty .for.-iSsuanctr9fSCAR. N:rcsn·si:'andarii:.NQ"3·oo~t (Reference·- (15)j. is .applied. 
Nore that.:if the anomaly has already been implemented m the·, pt6dt'icfj the NICSD lV&V 
Teipll shill report-the an'.omaly to NIC.~-Q~ to detern'tjh~· W.Mthe.r-.a:-SN'NR: iS t9 o!i iSsµ¢4 or 
nqt. 
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7 V&V Administr~tlve Requirements 

7.1 Anomaly Reporting and Resolution 

7d.1 Pt9blems F<mnd iiL l'UCSD :Activities 

FA32,·-3709-1000 Rev .. 8 -:.. - - -~ . ::" - . . -

If a ptoblein is identified- in the NICSD design o:r IV&V lli any phase fucluc1ing Sofuva,re 
Validation Testing, e~c!l. problem &hall -be report:ed usipg th,e $NNR <;>r SOM process.es, as 
de~criped in. SectloR 6.2. · · · · · · 

NICSD test personnel perfm:m. tJie Syste_m Validatioii Tesfing; The test p~tsmm~l slj.all 
document ru;iy test ffillures,,any prociu~t or cQiUJ.gµratio~ nqnco.nform~ce, or any efl"ors: in. tp.e 
test procedure as a nonconformance using: the SN'.NR or SCAR processes. The 
nonconfonna:nce may be resolved by modifying' design ciocumen:tation, logic, test plans ortest 
procedures as necessary. The :NICSD IV &\i team shall review the reVised niateriali;; that 
incorporate the c4anges, Ntbsn qocuments·~e·a,m.owitofretest requiJ:ed fo.r these ch(lllges, 
·ru;id perfop:;ns retest~·. as needed to resolve all SNNRs and SCAR.s The NICSD IV& V team 
shall c·on.:fum. that all SNNRS and SCARs are. aaeqtiate1y tesolved .by-the. end of the System: 
Validation Testing Pliase~Probtem5 Fotmd.-fu P.PDb ActjViti_e~ ·· ·· · 

7~1~~ Pr~ble~"~ F9W(4 bi PPl)D: A~ti.yj.fi,e~ .. 

The PPDD ei).@ieers wiio·:pcifei:Ii:i·FPGA -orJnoatile~testirtg sli:all. ao-cumeiif.!iiliy:tesffililure~i 
·aji:Y_ ptod*~t o~: ¢9t@~t,g~h,)~9n:~f1jifo·@~pg~~ .. "9t :~~:. #gt.(41 )lfe 1~#. pr(j~~~~- lµ~~g: .­
"Prqple,tnJ.~:~9rt.i4g~~-~~~§· .~:I{~s};~~,;d~cP,~~*1J~;:p~Q~'~ @.;~fey~~~pi(~8,}),_ '·Th~J~}{S3n'!y; :I 
be·. resolved', py modifying des'igµ docum:enta#on, 1ogtc, or test plans ·and :P.to¢edutes ifa -· 
necessary. 1'he:NICSD f.V&\(teant shall teVieW- th~:teVised materia.Tu.tiiat.·mcoqforate;tlie 
chapges. ··and the ?-RS to" t_o!ifirm ilia~ all a,µonllµie$ are r:~s.olv~d-. a;d~qu~tf?W• PPOD' 
doclllD.eqt 1:9~ ~~µJl~ 9r~e~~t-r~gfilreq f(>,r t)i~e '_:'.h8Ag~s, anq perfop:µscr¢tests:·a..s. n~g~Q: tq,, 
re;solve all "PRSs.. 'RetestS'sha1f ~o:back fo'PPUD-desi:gn team-. 

1f'PPDI) finds ~y-'j)f<)l;>l~m iiJ,-tlje-(!<;mfiguration: iteJD.S dutjng f!'GA Testiin,.g, gr 'fyf:od11le 
ValidlltjQi;i Te~cing ~er: shipment of~y'mQdule ~ntailling·fue .. de~ign· tp_.NI¢Sp (e;,.g.,.:w}lep: 
the·nonconformaiice discovered in other BPBD projects !s affected ie:this·EPG-Aproducts.),- · 

fi~~~~~~-~~O~), VNNR. NIGSD shall ct;>ntroi tlie VNNR fa ~G-~or~_~t_e '!itli NQ"3_op6:. :1 

1~1,J Pro~Iems<FQuµd fu O_tJier Ven~_ors'- Activ~#es 

ffany problem is.found m Nieso vendot·~.-acti".ities ~ftet t,h~ %iidor's·W.otkpro9uc.ts.~~Ye: 
beenprovide.d. to NIGSD or PPDD; the problem shajl.be·collSidere(la vencior·11onco.nfo~C!llC,~; 
ap.d a VNNR .1s issued ill accordance With NQ-3006 (:Reforence·(30.)) .. 

7.1.4 Design ChangeActivines-

·c;:hange cpntrol sp,a11 be implem.erit~ iA: .acco;n;lance with J:he N:tc.S:D SCMP {Refer~n.ce (5'oj), .1 

When changes .ate;needed.in docilitientS, .Document- Chang~' RequeSt (DCR) sheet can be. used 
:(or notifipation ip: accw;:~ance With NQ-2oi4 (R(!fer~n,ce (i) )). 
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1.2 Activity Iterat_ion Poiicy 
ffa design is changed; or a·teSult oftest or analysis is chariged, the V&V actiy.ities that fl.i'e 
~ffecfed by the cJiarige, sliaJl·b~ i~era:t~~La~ (allows-: - - - - ·- . --

• -;cn~·NICSJ:? IV&V Team s_h?ll pencum an.indej(eqde1,1treyi~\Y; or eyah,1atjon ott4e 
~~#~d (lo~llDlents. 

• ']b~_-,extep.t of the c_onclitj~n ~P.ail be0~ajyz~,-~daj) aj'f~_ct~d W<?rk p_rOd1,J~ts_for·NJ.3P, 
NiQSD, and PPOD identified and vatke_dj'or-t¢SoJµtlbn, which_:m:ay·_affe_ct'any or ail 
ofthe·,designphases. · · · 

" the·NIC~P SD Team shall update·tP.e:work.~prnductS, RTM an:dSSAR.to reflect.the 
design change. - · 

_• the--P,PDD engineers: shall upoate·the work-.:prodU-cts andR'.fM:to reflectthe design 
chaii~e. · 

•. The.NICSD IV&V Team.shall peifofrii_an' mdeperident review of-the updated work 
p~o_dtjct_s; ~'I¥> ltii;d $_SAR, iiic;:hidirig:eV~pat,iqn-_QHC?~e~siQn 't~_~ti.J;lg_te@ir~qu~i:its~ 

• Any required ;±etesfu.t1factivities :s!1fill'!>.~:p-eifo¢i~(i:ajlq-_teViewea by:W&; ~ 

:• ·me]NJ;Q~L>)Jt~?:t-re.ajj'.i :~liall:-J>):·w¥~i~Y~Y'.R-§P,C?t.tf<2t-tlitf¥P4~!~9 wcir~pf9<.{µ~~~­

i:Not¢~t. a:ciumgtvo€'ihe:ilti'M~tor. 'one:phase:::maY.;-;aftect}i:noiliet1?hase;·'an&the:ef'f~ct'·can:oe• 

~ff!i~~~~~~1i;~~~~¥~~:'~~r-~:6,i#:lrr9f~f~~=-~~~;!:~~~~ 
,changes··inithe.RTM .. 

7 :3 [)evi~tion Polley 
·IfanydeViations ::from:_:ifils·Ni:CSDVVP are~tequ]red, tiii~rNI©SDVVP :snail be''updated usiiig: 
the--§ii.me teView'aII:d approval process.by· w:tµcfftfils·NJC~D-v,vy-w:as:Q:riginally created. · 
the information required: for deviations shall identify activities fo be -deviated, and shiil'I 
:ilicIUde rationales:: and:effects on softWare qiliili1:}'£ · 

T4 Qqnttol' Pro¢edures. 
The docfunents' tlfat resulted fron{the V&V--actlVities shall'be controlled in· accordance with 

-;.· .-~-: ··'·.- ... ~-.~.:.: ·.·.~-,·--.· --\-· --- . ~ '.· ,~ ,_ ' ··-~ ---· ., .. -. ;,, . . - -··· ....... , .. -.- .. ·- .. - ... , . 

theNICS.P ~GMP(Refere11ce·(50)) 

1~5 Stan_dgrds, Practices.and Qonventip_ns 
The Toshiba -Iiitemal ·Standards in Section- 3A-, and p:toj¢ct documents:in Section: 3 ~6 shall be' 
~pp}iecfto th~V&V actiYiti~s. The'SR,P (R;efereriQe(tf$)) i$ us~dJor:gilid@,c~. The.JE;eE 
:~~P~!is-in~S.~ti~~-~.3 clre used- ~s: g\liclap~e; ~s -~,:igors,efl by applica,bi~ ~us:N;R¢ :i;c;:grilarqf:Y 
,~ci~. -

Th~ Toshiba Jnt.emftl ~t~d~ds in-Se¢tion 3.$;shajl ~~ -~fillli¢dJ9J>,p,pn'$ ;~~tixities, 

TOSHIBA CCF,IPCIRATION _ .. 
Nuclear:ln51riim~ntatiori·&' control systems Department 

43/48 



8 V&V Document~tiori Requirem.ertts 

8.1 RTM 

F~2:-3709-1000Rev. 8 

The RTM-·traces the base requirements through. the life· cycle ·phases, eiisUring forward and 
_backWard traceability. The Nrc;SD SD Team sb,fill:~e '.NQ,2015 (Reference{l9)).to prepare 
the RTM. Also; the· PPDD dc;:~_ign en.gineer. sh~l ,us.e. NQ-2015 required with the 
"pro:curement·specificatfon by the N1C$:b SD. Team to·J?re_pate-the RTM. 

8..2 lest Documents 
(l:)NICSD Test DocUm.eil.ts. 

The NICSD IV &V ·team prepares: the test doc:umentS·fot unit validation testing and System 
Validation Testing, which contain test cases and acceptil.rice,criteria, in accorciance with the 
Software Te~t ;Flan. 

TI:i:e follow.in:~- procedures ·are· used when: creatift&test.ao·cuments. 

~ 'NQ~2()19.(Reference(2.0),} 

• N:Q~3_0.f Q' (R~fere11c:e· (:3~)). 

• NQ~$Qt5::.Citi(~r~n.c:~:C:}.g)j 

(~)'F,l?:PD' t~~(Oocl.µIl~Il.~ 

Th,e 'PcPDD :design ~@J;e~:i P.K~afe: tp:~ FR'!.f\ W.e~:- i>to.Q~!#~s ·'BP.it tl.i~· ¥o~iile Test' 
Yr:oc;_edure,~ ,in ~ccordance -Wi,Ui E~~S'927 @.ef¢!"e11c~· (if;f)),. '11ie FFPP d~ign engineers: I 
generate the;FPGA T~tReporls-ln accQrdaIJ.<::e:wit4E;.6so11 {E:efetence (:'3'~)}. ThePPDD 
fest personilel- generate ·fue~Modill.e Test Reports ii:t accordance with R-68016 (Reference 
(3_8)). . . . 

9 WP Maintenance 
The NICSD IV&V Team shall he:re§!Jonsible<for the.maintaining ofthis NICSD VvP. The: 
·NrCSD '\Kii> shall be: ~~tah;~d--in ~~~ord·~~e w.i& Se~tioti · 16 . of ih~· 'mcsb SMP 
·(Reference (48)): The~pda:ted NICSI>·vvP. shiill.beprepared., verified anci-~ppioved ih the 
_s~~µuµm_er ~t tli~ mpsp VVP. \,\(as mst e$tj$ljSM!i·.~$-~AQCJDµent iD accord~c~ With 
NJG~D. NQ-2924,. "Pr9cegQre fo~c PC!cwnent C,ontrqf~· (R~(~IJ9~; (~l)). Alsp the issµed, 
Ni:CSD YVJ5 shalibe rt<talned as a QAsecord .in·accordance·withJ'.'iIICSD·NQ-3020, "Controi 
Procedure: of QA Rec'<5rds" (Reference (35)); 
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Table A,_ Compliance to SPP 

Table.A. Comoliance.to.theSPP 

SPP. Title· 

. $ection . 

1. 4. ~ci.ftWfil:eVerificiition 'and Vi4idatjoti Prci~ Pbin:(SVVPP) 

. .z:. 4:1 Intro"ductJ.on 

4· 

5 (Deleted} 

.. 6:. ~eiati~nship o(fhe SyYPP·tqQth!;r SPP lS~tjo~ 

7 V erificati6n,aiidV alidation OverView 

' · ·· · ~4\}. · ·Q@11ficaf' · • _;1'2,; ... :_,,,, .... L ... !Q~; 

:15. 4.3:J. 

.2L . •t:m· ··rnswiatioti;P!fas~V&VActivities 

; Miiliitertance·:riiasev &-V Activities. -_ -::·· .. __ ... . ... - . -.· - ' - . , . . .. 

24: 4:iHO Slinim3W.ofV&\PA:ctivities 

27.· .4A.;1 . Rep6rtiiig'For:Each System or t6gical Group.Of SySfeinS 
~ , - - ' - ,.- '-·· -

NotideJ 
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WP 

Secdonfsl 

N(A 

NIA 

NIA 

4:4 

if{ .... ....:_:.. -

SA· 

s:s· 
\ -. :-·_ 

5;7 

·,NIA 
TableB 

NIA 

Reni~rk 

Sfl;tioii Title 

· lilo i-equir.ement 

----~1 · 

O:ii{Qfsq<)pe· 

'The.d~:fiiritipn;ofphasefor . .the FPGA-:-based.safety"'related systems qfffors fromothat•ll;i. the 
SPP (R:efereil.ce,(45~)>. see:BMP (Reference. (48)), · 
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1 Introduction 

1.1. Purpose 
This Nuclear Instrumentation & Control Systems Department- (NICSD) SOftware · Qµality AssUra:nce 
PlaD,".(NICSD ~QAP). describ_e~ the software qu.ality~ssutance•plan thatNICSI) ~tjlizes to qeve19p. 
qnd procure. the Fi.eld Progr-apie da,ti; Array (EPGA)~bas.e'd safety,-telated Instrumentation and 
Control (I&C) ·systems for US nude~ p9wer·plari£ 

This NICsb SQAP de:ffue·i.tan ·ru:iditional software. Quality Assimfuce (QA) requii:ements that shall 
be appli¢:d to· the sys.t¢is .fillq eqltjpmerit. TJ:iij~·1"fJCSP SQAP·.c9tn:Pli~s-with ·and supplemeri.~s: an 
existing Quality As~uran9e Prqgr~ pesqriptipn (QAJ>.I)j _oftoshlbl! Corporation, Power .. Systems 
Company~ NU.dear Energy (PSNE); AS standards· C)f Nucfoat Enetgy:'Systeins & Setvices Division 
~D),· and NIC~:P NQ. ~tandards to impl'¢tn~il,t a.n ~-af~ty-;i:el~t\~d: ac#v~tj~~-. The rei:J.uirewents 
provided herein an~enttb:e PSN.E QA:PD. 

1.-~. Ei~c;kgroun,d 
this·,NICSP _SQAP is deve~op,ed for-the :Fl>.GA-/b~i::d .sCl.fety'"related r&c systems bas·ed on. a 
des·cription of S~ection 5 of the "SoftWare-Progtam::Pfan" {SPP)JRefere'nc_e·. (8)), :rurq in a,c¢o~danc~. 
~ft~JM··mg$p: $ta,rtd$'.~t :N.:Q.:WJ8: -"~i:ep~~tik>p,J?,i;q~e4!li;e :fRr.:'.Scitlw.w~ QU.~iy A§swanc~ ~1~;, 
(R¢fere~c.e (44))•: 

!rs=!{f!~~=~~a::aee!~~~==~ 
accord~ce wit!r. lb-BF:R 5.0 Appendix,.B requiremenls. · :i?.1>.'tif.>°,;haS''a-q~ail.ty:·assurance·program fu. 
accordance With. 1so:;.900L The: process for abt~Aig c.c)mmercfal grade it~ms is 4t::s9rib:ed iii 
S~ctip~ 1.0 o~ the, NICSD SlaQdai;d N.Q~~p-~Q :'Pro.c:e~trrfil $t~~c;l. for l<PG~ J>,foducts 
beveiopment" (Refetence (3:4)). This Nics.b .. SQAP describes the software quality' assurance 
activi~~s: pefff/11tred \;y Nrc·sn, · iflClijdffigJh~ q'oii'.)m~tci~. Qr~M pec!i_cat!911 ((::pp)' ac;~Yiti¢s u_sei:l 
t() desigtJ.aJe. 90~l[:rcia1 ,gr~de items fr9Jn PPPU ·for u.se .in .safety-related ~pplic~tions, and to 
detenilliie·:complfance wiili the reqitlrements·o:fSPR · · 

As desctibed>m .the. "Nuclear Energy :Systerrfs· .and Servic.es bTvis1on .FPGA-has·eci ·safety.:.Refateci 
Sygtems·Software Management' Plan" (NED SMP} (R~fete.nce· '(9)),. NEP p~01niS a .litrlited part of 
th~. s9ftwar~ 'Iif~, cycle ·Qf FPGA~b~sed ~qfefy-i;~laied i;y~te~ ·mid, tli.e :NED SMP covers their 
activities.fucluamg software qualiw·.assutance •. Therefore this SQAP· does not mclllde NED'·s life 
cyCle arid their actiVitjeS. . 

. . 

'The'NICSD SQAP sections· ate prepare~ho comply With the Jife":·cycle activities:·described i:Q Section 
U. of #le ''Nuc;~ea.r fustrugtentatJon · ~: Qopfygl Sysfelll,~, D~p~ent .SoftwaJ:e, Map_age~entPI~_fOr 
F'PGA,.bas:ed safety_;relafed I&C. $ystems•i (NICSD SMP)'(Refetence (rn))' atrcl, wing tlie IEEE Std 
730 (Reference (2)) as a gilide. FigUt¢ i~-1 of'theNICSD SMP s!i!:Jws cj.'_simplific;:q ~a:gi;am of the 
·proc;ess 'f19w through the .l.iie c;ycle'phases.for-tl:ie' FP.GA,,bas~d systems. · 

1.3 .. Scope 
This ~CS:O S.QAP shall b.e app!i~ to the softvro,re quality ~~uranc;e activities from the Project. 
Plamllng: and Concept.Definition Phase through the .Retfrement Phase in the:·software life cycle' for· 
theFPGA"based.safety;,.relafed I&;C 1'Y$.te1Ils~ · 

TCJSHiBA CORPDR~TIDN 
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The "Software Prqgf:ai:n Plan" (SPP} (Reference rn)} establishes reqtiitemelits anq pr;ovides guidaric~ 
_ap.d expectations :(or the design, development, implementation, safety a.nalysis, review, testing, 
lnstailation; and corrliguratinn management :etc. This NICSD SQAP cover5 -Section 5 "-Soft:Waie 
Qu?lity As~:tiran_Ce Piogfain_ P-hlh" (SQ APP) ofthe:SP.P: -

tabfo A 4J:Appertilix.B ·snows the coniplia.nce traceability matrix 6f$is $QAP fo the S:P.P~ 

TheNICSb SQ!\P·ptovides:thefollowing-infornra:tion:-

• A description oJ Jhe projt;ct software qu;ili.ty assur@Ge planning measures _to be used to 
demonstrate-how the.project requirements ate'niet. NICSD's basic approach is described hi 
thi~NlCSD-SQAf>. - - - --

11 A detennjnati:On of the Software :(n:tegrlty Level (S:iL,) '.(or the types of sQftware- is _coveted 
bythls SQ.AP. SeeJEEE-Std.1012 (Reference (S))forthe SIL ievels to be used for various' 
fyp~s o.f so.fuvare~ . --

This NICSD SQAP addresses QA -actiyitie& in .tq,e softW<lte life :cyCI~· deTrii~~- in tJ!e :NI<;::SD, S_N,$· 
IB'.e;fere~c;:ef[ Q)), The .f.ollowing:s_o_ftw¥e·are e~clu_d~d from,fue:re@h;ements qfthfa ·SQAe:: 

:e. cASJ_fufol'S~tiye' s(jft.\Y#¢; .!Jse_4. fqf iji~ PUW9~-~$; gf qm~ntj'g~ ~Q}i~~i$11g; JWc.l Pl'.9fa9t" 
·Jn_@;;tg~µi~11~., 

·~ !~?S~~r=~A~~~i!~!Jm~~ 

AS 
sill:l >;;·-.-._-

0AD 
cp~ 
(Z{~ 

CGD 
ccr& 
do:ts 
D~Il 
DR 
riVR. 
EPC 
Fi: 
FPGA 
:FTER 
Firchu"i?S 
GFM 
!&cf 
IEEE 
IR 
ts.6 
J.V&V 

Toshib&·Nudear Energy ~~t¢riis·~~·Se!Yices·DiVisi9:n Woi:l<Srandard; 
Baselille -Review ~~pQrt - · -
Com:putet_Aided Design 
Coniillercfal Dedication Iruitruction couWerciaf c;~~<le- · - -· · ---· · 
cc5xrim.e:t~ial:Gratle"Deilicatioh 
Q9~erci~ifGr~de·$iµ:vey 
Commercial_·o:ff"fue:.Shelf•sofuvate 
Do_cumeri,ts-c_fuiilge:Request­
t>e~ignjleyiew 
Design Verification Report 
J.3rlgfu.eerfu.g, Pi;QcUfeDJ,ent, ~d C9i:istruc.tio~ 
Flln.ctio11al-Element 
Field-Pro g!IDrimable Gate-Array 
F'mal Techni9al :evaluation R;ep91;t 
Fuchu_Complex Power Systems Segment 
GrO\lp Mfiliag~ . 
fustrume11tation ~d·Control 
Irui~rute of-Electrical and Electioilics:Engjne·ers 
lp.deHe~dent~evie\Yer . 
International ~tanilirrdization-Organiza:tion 
IndeperidentVerification and Yaliaatiol'.i 
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IV&V Lead Independent Verification and Valio~tion Lead 
NED Nuclear Energy Systems & Services Division 
NICSD Nuclear Instrumentation & Contrdl Systems Departm:ent 
NICS-QA Quality Assurance Gr1;mp for Nuclear Instrumentation & C:ontrol Syste.ms 
NICS-QC Quality Control Group for Nuclear Instrumentation & Control System5 
NISD Nuclear Instrumentation Systems Development.&. Desigirihg Group 
NQ Nuclear Q~ity - · 
PDS Previously Devdoped Software 
PFT Pla!form Factory Test 
PM Project Manager 
PPDD Power Platforni Devek>pment' Departm:ent 
PRt\1 Process Revie;w M!;!etjhg 
PRS Problem Reporting Sheet 
PSNE Power .Systems Company, NuGl~ar ;energy 
PTER Preliminary Te_cbnic~-Ev~luation Report 
QA Q.1,1ality Assurance 
'QAPD Quality Asstiriillc_efr&gr$ Des~#ption 
.QC· Q_µaiify Control 
QVL. (iu-a1ified Vendor List-
RG· Regul~tocyQajd~: 
RTM: Requ!tementsTraceabiiity:Matrbc: 
Sf.AR Sit~ c;oqectiV.e Acti()frl~A~@.~ 
:set. S,q~~f}'g°-ritJ~b.il'~ad: - _ 
SCMP SoftWate".0orifigurafion··Man~g¢meritPlan 
sp sof'(Ww~·p·ev~idpJii~ti.f; -· 
sb·'feam Software DevelQpm_enti'~ 
SDL SoftWare·DeveIOpm¢tit-£~a 

~.POE' s_~cµr~ Pev~lopp:ieµtapg.op~fflti9~al ,Env.jr9D1ll~~t 
SIL s:ofhvare integfityi:evel 
SJ.VIP ~oft:WB.re· lv.f~~g:efu,ent:fl5in 
s:NNR: s:Ite Noncon:fonnag,ce Notice· Report 
SPP S6ftWare Ptogtam,Pian- -
SQ Softwi;ire Qucility 
SQA Software-.Quaiity Assurance 
SQA Team: so~¥e,Quhlit:Y'-A:$sl#.ru:tc::~--:T,¢am 
~~Q~~- So~ar~ Ql.ia!Jty ,As~:uJ1l}lc~: Leacf 
SQAP Software Q'1allty.-kssttraiice:0Plan 
SQ.APP ~oftwar:e Qu.aUtY:AS~@~~'Program Pl_~-
ss Software Safety· 
ss Team SoftWare Safefy'J.'eai:li: 
S~AR Software._Saf~ty .~\muysis Repprt 
SSL SoftWare0SafetyLead 
S~P SO.ftwary Saf~tY Ylan 
SVTP Software Valida,tiop,- TestJ:>Ian 
SVfR Software Validation TestReport 
SVVP Software verification and Validation Plari 
0sNRC Uiiit~4 Sta,t~ :N~cl¢~~R.~~~tocy conUDission. 
v&v Verification arid Validati~n 
VHDL Vecy lli:gh~Sp~~d f.n~grated Cirgµitilarqware bes~ripti,on Langm1ge 
VNNR Vendor Nortconfotn:rance Notice Report 
VV,P Verification and V alidatiort Plan· 
VVR. v erifi~~tio~ -~Ci v ~d~ii~n:R~port-
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3· Reference· Documents 
-~ - - - - . . 

(~} U§:NR~, RQ 1_._I~Q, 
•:•configuration: Management.Plans for Digital Computer Software Used ill Safety Systems .of 
N)i~lea(Power Pl~rnW' , Revisibn o · 

.(2) ~~~ .• §~a: 73Q"2otii, . - .· 
·~'IEEE· Standa:tdSotSoftware Quality Asstirance Plans~' 

{3). ~~E:_S.t~. 8~8-19?:Q, . . . . _ . _ 
~!IEEE .S.tandm:d for Software. Configuration Management Plans'! 

(4.). IEEE Std. 829-1983; - . 
•••m:EE Standard for .. Software Test Documentation" 

·c~) mf:li:s,fd: fdiiJ99s, ·· · - · · - -· · -· .. · ·· 
"IEEE--Standaid fotSoffware "Verification· and Validation Plans" (9) Nbt ~sed -._. .. . - . . . ·... - - .. - . ,. . . -.. 

:(7) 1):i$ltjba P!."oj.ect :Qqcufe~nf N1µnberFAlO-Q3'Q 1-QOQ l, 
i~ifrojec(Specifi.c?bocument Controf Procedure'', Rev.d, 

'(~) 't:Psfiip_a:'Pf.~jeti~TJo~~@~N:qµiqer··FAi·o~o5.cH "'Oo24-
'"S.oftwateJ>ro~·Pl'an~'oilev.l, -

ti!) ===::~~~EI~:W~~~~··ii~W·lli~~,~~ 

··(ifQ): ~~~~::.~=:=!!\r~::d[~;~~:0B!0~ents:o!tw_~~Managemenfi>ian~tor· 
:pp(}A.;has·e&Sa:fety::Related.Systems'' ·R_ev:2, 

(iJ)' tg~hi$.a;).1roje.cf:{)qcmuentNiunb.erFA:32:~3708~tooo 
·, .. '.•'Nu.cii5:ar Instfutfienta:tioit&·can:trol-.Syst~ms,l)epartmetifSoftWare· CotifigtiratioD, M,anagement 

JU.ap.'0fofoFPQA,:J:m.s.~d $af,~ty"R¢Ii:ih~~ $y_ste.m,s'' R~yJ, · -· · -· 

(:12~, T'b.$!i_iR~ ~~9JectJ?~~~e:µfNP.~J)·et EA3?~~7.Q9.:. l OQQ;, 
~Wu.qle.~ins,m.un,~nf(!tiQn ~.Control,Systems _L)e.panmeneV:~rificatibn:and\;,afidation 'Iilanc:for 
FP.GA~based' Sa:fet)l,.R~Iated ~ysteiriS';-Rev :-7_, · 

(UJ Toshib~fCompration:P.ower:iSystems. Company,Nucleat Energy Regufations-.atJ.d Procedures 
. 4810, "·RE:PQ~JJNGJ?-R,OGEDURE.FQR PE;FE:CTS-AN11 N.'QNCQMPL~CEDNP:ER 
USNRC;IdcFR2t~· . - - - - . . . - . . . . , -

(1:4) ·Td~hihiNuCie~;Enetgy·,S ystems:·an:d Service~Divlsln1tAS;.iooA002; 
·· ·· "J!~~t@:YeJiticatioii;Noceciure~· · 
(};55 't91ihih~·,:Nitgie.~E~~i;gy,Systems and.·Servic;e.Division,AS:=.fW:01r.128, 

· ·~Digital System Lifo'Cydc:Procedtire"· 
(t6) Tp$.hi~~'.N\19l~~r:.E:q~rgy Systefll~ ap.d.S'ervip~·Divisipn.. A$~?.O;QAI29, 

~'Digital Systeffi. DevefopmentProcedure;?~' 
(171 Toslliba:NiiCiear.. EnetgySystems ~d:~~oot~ :QivJsi0n)\S.:400ABO~ 
· · · ·~J)igi,aj~Sy~tem V ~Ptic~tlpm·&. V:aHdatfon Ptocedure;1 

(I8f TosffibaJ(uclea.t Enetgy ·.Systeiris:and SerVice~Divisfon AS-i200AJ.31~ 
· · "I)igitaT System· Cp)lff~atiqn.Mfl!i11g~erit_ P.rqc,e9:1Jf.e" 
'(l'QfToshlb~ Nucle~0En~~gy Systems .and Service D1visi0n,A'S,;~OOA 132; 
. ·- "Di@talSystem Safety anii'Hazards.Ana1ysisc·Proce_dlli~" . 

0
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(20) Toshiba Nuclear Energy Systems ~d Service Division AS-300A005 
"Preparation Procedure for Source Verification Report" 

(21) Toshiba Nuclear Energy Systems and ServiCeDivision AS-'300A009, 
"Corrective Action Request Application Proc~ure" 
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(22) Toshiba Nuclear Instrumentation & Control Systems Department NQ-1002, 
"Standard of Organization for Fuchu:..PS.Nuclear Quality Assurance" 

(23) Toshiba Nuclear Instnmi.entation & Control Systems Department NQ-100~; 
"Application of AS Standards" 

(24) Toshib_a_Nuclear Instrumentation.& Control Systems Departmep.t NQ-2001, 
''Process Review Meeting Convening Standard" 

(25) Toshiba Nuclear Instrumentation & Control Systems DepartrnentNQ-:.2003, 
''Procedure for f:ontr9i qf So.ftwar~- 'f.opls" · 

(26) Toshiba Nuclear Instrumeatati'on & Control Systems· Department NQ.-2004, 
"Prepa.ration.Procedtjre for Eqiiipment Design Specification" 

(27) Toshlba Nuclear Instrumentation -& Control Systems.Department NQ-;-2013~ 
"Preparation Guide for Verification :and Validation Plan" 

(2$) Toshiba Nucle~ Instrumentation 8£; (~ont.rol ~yst~ms Dep~ent NQ-2014, 
"Preparation GuideforV&v Report~' 

(29)· Toshiba Nuclear Iristrum¢nqition 8f.: CQilJrolSyst~~ Dc;:partmentNQ-201~; 
"Prep~atjoµ:].>r()~~dgre for.R:fM ~4 RfM:Itepott;' _ 

(:3 O) Toshiba Nuclear Instri.iinentation &-Controi·Systenis.Departm.ent NQ~20l9, 
· ''Pf atation Pfocechfre for.Tests ··eeification~' · · · _ _ . :~·- .... _.... . ... ,._. ... ... .. ~_.-.-·--- ... P .;.· ... ._. .. ,. .. ,.· ,. .... . . ··-- . 
(3:1) T:.Qshiba:Nu~l¢ar,Jnstnnnenta:tiQn.'&:,:conn:olSyst~s.Department•NQ:i2024,-. 

· · ·"Docufuent Contiol·Fi:offedure~' -~· · ·· 
($2fT:9~lrlba.~4cl~.JnS~~n,~cH!:$f:po~~t$yst~~s.l)~a$.n;_ep.tNQ~2Q2~~­

·"Preparatfon·Procediite .for·Pr6curementDocum.en.rfot CG-item5 :& ServiCes''" 
(33~ Toshlba l>f ticlear"Instrllµl~n.'.ta.tiop '*'~Control Syst~m~ l)ep~ei.lt ;NQ--2026~ 

"Cqntrol Proce~h.rr.e:of sµppli~r:: g@erated do:c'ilplents" 
(34) Toshiba Nuciear lJistrtunentatioii-&Control Systems DepartriientNQ..:2030~. 

· "Prqceduial. Standa,t-4 fo:(EJ?.BAPrp:d1.wtS P~v~lgpriwnt" 
(35) Toshiba Nucfoar instrumentation· &Cbntrol Systems Department NQ,..20'.31, 

"Procedural Standard fo:t F~GA De'Vit~ Deyeiopment" · ·. 
(3 6) Toshiba Nuql~ar fy.s~ent;3Jion,~& :Coptrol.$y~t~ms D~p~ep.t NQ-W.34-, 

"Procedural Standatdfot Functional Elemertt--bevelopriient'~ 
(3.7) T.osliib51 NuCI_eai ~strum·en.t.a:tjqn._*'C9P:h"9l System~ D~pai;tfuentNQ~2Q3J, 

"Pto9eduraLStandatd.for EPGA Con.figuration Mru:iagement;? 
(38} Toshiba Nuclear Instrinnentation~.C9i:i.trolSyste~s DepattitumfN_Q .. 2034,, 

"Ptoce<;lural Standard for Cont.:J;ofofSo:ft;w~e, too(s Used with- FPGA. Baseg:Sy~tems~' 
(39) Toshiba Nuclear Instrumentation & :Conttdi,System8. DepartinentNQ-2035, 

",Procedure for Design Ch@ge Gqritror.' · 
(40} toslriba Nucie.ar Instrumentaticm.& QpnQ:ol Systems D.ep~ent NQ.,.2016, 

"Procedure -for Design Control" · 
'(41) Tosbiqa NucJ~ar-~~tappµ ~J~o~trQJ:Syste_m§ DepanmentNQ-20J7, 

''Cyber Security Procedures:of Safety kefoted Digital System''· 
.(42) Toshiba Nuclear Instr_umenta~on lk:. Co_ntrcil Syste~ D.ep~entNQ:...2038, 

"Pr¢p~ation,,Procedure·for Software_·Qu511jty ;L\'.ss~ce f.lan" · · 
(43) Toshiba Nuclear Instrumentation &·cantroi Systems Departi:rientNQ,.3005,. 

"Procedure for Evaluation· <'.If ~uppliefs" 
(44) Toshiba N'!Jcleiµ- Itis_trumentation & Control Systems D.epartnrent NQ'"3006; 

"Procedure for Control ofNoncoilfonnilig Ptoc~~ment Items and'Sei:vices" 
(4~} Toshiqa Nuclear Instrumep.tcitj.on &. Goritrol 'Sys~~-ms Departip.ent :NQ:-3009, 

'-'Corrective Action Request Application Procetlure1" 
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'(46) Toshiba Nuclear Instrumentation & Control Systems :Pepartment NQ-3015, 
"Test Control Procedure" 

(47) Toshiba Nuclear Instrumentation & Control Systems Department NQ-3016, 
"Software Test'' 

(48) Toshiba Niielear I:ristrum:eiltation & Control Systems Department :NQ...:3019-, 
''Procedure. for.Control of Noncoiifonnance and Corrective Action" 

(49) Toshiba Nuclear Instrumeri~tio:ri. & Control Syst~ms Department NQ-30.20, 
"Control Procedure of QA Records'' 

(50) Toshiba Nuclear.Ins:trumentation & Control Systems Department NQ-3022, 
"Internal Audit Procedure" -

(51) Toshiba Nuclear Instrum:entatton & Control Systems-Department NQ-3023, 
"Procedtrre for Purchase" 

(52) Toshiba Nuclear Instrumentation & Control Systems Department NQ-4001, 
"Commercial .Grade.-Dedicatjon" 

(53) Toshiba F4chu Compb::x Power:Syst~ms D-810t8,. 
·"Procedure for Control of Cyber Securit¥' 

(54)· Toshiba Fuchu ·Complex Power ~ystems· D--81030, 
"Staildard~for DotumentSystem:"· 

(55) Toshiba ,Power Platform -DevelopnwntDepartmentE-6.8007, 
···n:R cQntrol proc;eqw-¢" · 

(56j .Toshiba' Pow.er--Platform.D.eveiopmentDepartment·E,.68016, 
"PPDD Pto_cedtiral Standardlor.'FP.GA.ProductS.Devefo :meht'' . . . . . , , ' ' ... ·. . .. ·- - . ·. . . - " . . . . . , - .- -.-P, ., .. , .. 

(~7). ;fpshib:~::P:o;w_er;J~l~itfo,!;Ill-P'~v.:~lopmep,tT;)~~~e~tE:.;()~QJtl,' 
· ·· ·~~!M~~l!r~l_S®i~ar~~f'or::£P:9Aij'.:>eY.iCe:fuevefopm:enf~ 
'(58~ T osfilb~·P.ow~r:]~laftofll.:lo.Dev.etiJP.P:t.~~t;':t>.epafti#e#t;'.e-(1$QJ.:~; 

~'Procedural. Standaicff6r: Furtc.tionai ElemerttD.ev~Iqpmenf >?: 
-(59.) T9shil)a; PowerPiatfon:n Devek>prtientDepannrenbE~68019, 

"Proce4Ural StaQ.p:µ;d_ {oJ:' 'Qqnf!gw;a#on ;rvlanagenient" 
(()0) Tqshlba.Power Platforlil Deveiopment:bepartment:E,...68027 

"Test Speci.fi.catjori PreParati.on Standard" 

Notice: Upon applic_ation of ab.ove ·NEn~ NICSD; and otherTosiiiba :internal stahdards~;the:latest 
versio~ sha!l b~ -µ~,e~ -

4. .Management-
Th;i~ Se(!tio..JJ:'C.lescribes the;project's~org_ahiz_atlon structi.tre~ roies;· andrespOhSibiliti.es. 

4~ 1. Organization 
The organization's responsibii]fy for deveiopment of tlie.FPGA-based systems -software. desjgnis 
descnl>ed_in:Sectioii 5.1.ofthe Ntqm_:SMP :(Referenc~ ClO))~. · --

NICSJ) has two guali~ assurance groups, 'The NIGS-QA grc;>Up is re$portsible for erisuriilg pro·cess· 
as ~ta:ff QA.· Tfie, Ntcs~Qc groiip is Tespoµsible {or eriSµtji;ig -items ~s, the lirie ,QM.QC grQup 
defined in the NICSD Standard NQ .... f002 ''~Standard,o{Orgcmization for Fuciiu'"PSNuclear·Quality 
Assurance" .(Reference (22) ); For,.se):ftWare quality assura!ice ·.rcti:Vitfos, both- 0f these grcirip~ W()rk 
together ~· a Software QA {sQ~) Tecmi which i§ org~a~o~ly mqep,enq_ent *:~m. $~. NIY,S:Q 
Soft.Ware Development lead °(SDL) ,and Software Development.(SD) Team. NiCS:-QA performs 
verification of. ~e sofuvare design ~ctiviti~ tl1rougli @ iiltenial audit, Colp.Iller~iiil (.lulde (CQ) 
survey, and ·softwa:re surveillance of the :NICSD Indep~d~t Verification and Vaiid<ttiQJ;l., (IY~V) 
Team. And NICS:..Q_C peifoi:nlS more' ditect- validation of items, s\.rch as oversight, W!tiiess,_ 
receiv.itJ.g inspec;tion, test, .am:I jnspe_ctioq, 'NIGSD Qrganizes aJJ. !V&V Teamf()r tlj."e:V~Y o.fth~ 
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FPGA software. The.NICSD IV &V Team ensures the softWare designA1ctivities independently.from 
the NICSD SDL_ari.d SD Team. Thc:l ()tgcllrization aµdrespo_nsibility of the NICSD iv&V Team is 
desctibed in the ''Nuclear Instrumentation & Control Systems Department Verification and 
Validation Plan for FPGA-based Safety~Related·System~" (NtCSD VVP) (Reference (12)). 

4.2. Responsibilities 
The. NICSD Software QA Lead {SQAL) who is assigned by the NICSD Praject Manager {PM) is 
respons~ble for conductip.g tjie activiµe~ de.scribed . in ·~e follow.~g subse9folils~ Tlu;: NICSP 
SQAL hirs. an authority to assign the NICSD SQA team nrembets. The NICSD SQAL is 
resporuib'ie tD.' provide QA trairiin:g$· fo NIGSB p~oriJ::i.~l in tlie pfoject The_NICSD SQALstiall 
be respQns~ble for irn.plemc::nting this·· $QA:P ap.d, -s~all vepfy that a sc4edµIe and resources are 
adequate.to ensure thatreqµired s:QAPP of SPP {Reference '(8)) and the NIC-SD SMP (Reference 
(10)) can be ptovid~d thrptigh.ol,lt tli§ Iµe cyi;le. Th~ N~CSJ) .SQAL who is _r~spons_ibl~ f9r the 
Pe_r~onnel impl~menting this S.QAP sJ:iall ~l~Q verify that th¢_processes clefined in this. SQAP are 
effective, adequate, suitable, and su:ffident, by correcting and extending the .SQAP as reqriired to 
en$ure that the. SQAPP of spp: imd NlC~P SMP ol,Jjec~v~s 'll:(f- met. The NICS-QA Group 
Manager takes a role:.ofthe NiCSD SQAL, unless the NICSD PM assigns-someone .. else. 

4~2.1 .. R~sponsibili~i~$ fot'FP.G!:\·b~se:~ Safety-Related IBiC Systems Life Cycle 
'IJw,_s()ftwarnJife· cy~le of the FRGA~JJ!J..Se.<Lsafofy;..rela:t~4 i&C :sysf¢rns, iS a¢fined in Section n of 
:Nicsb SMP (Reference (10)). As .d:esctioeci hi: the NIGS:E>- Sl\iU\ the ~oftw:are lifo ~y~le is 

e~:~~~!~ft!?:i!a~~:;;;r~~:r:~~=~ 
:"Syst~ V@:9.~1ion, Testil!g :e,4_~¢'?, aml "Opera#m1s. a,nd Mgintep.ance Phase". PP:QD effort is 
:during· the "Design Phase~;. i<rirtpiementation and Integtatioh Phase'\ and ''Module varrdatibn 
Testil}g ,efui~e". AJtholigh P~DD 11ffqrj:: j$ .p~r.formei:l Jillder .tl1e Cyb pr~cess ih _NICSO,. it is 
-inspected by througb safety activ1nes o:f Nics:D: as dlscuss·e-a and dedicated through an approved 
CGD pfocess. NICSD Ms a respoiisili!lity fo· tevtew ~~-.apprgve the PPDD activiti'e~ thfo~gh 
CGD anc:l N&N ac;tivities 'thi-o-µghoµt 1$.~:~Q~se:pf Pf PD;s work. · 

TlJ.e NIGSD SQAL has_ a r~sp<;ipsjb_iljty tp e*e ~t th¢ fPGA.;baseg.s_afety-r_elated I&C systems 
life cyckds correctlyand'suffici_entiy-performed. 

The mes-QA conducts interrµtl auq.it_$ Qf.eac}r org~zatipp:·iJ?.~ic:Ie NIQS:b in ~CCOJ:qqnce with the 
:NrcSD Stand?Id NQ-3022 -'~fntemru Audit Ptoc-~dtrre;';·, (Reference (5.0)); at ieast once a year. 
Wherr·the-stibject of an audit iticltid~iffJ,?.G~,_ba~_e'!l ·safety~r:elate& r&c syste~, 14e ~l0~0 SQAL 
i;P,o,ul<;l P.e the,.a,udit l~ae;ier,, qr. a.t lea,st,, th,e.: audit t_ewn s_bajl,inclm;le ·.1;he NICSD SQA Team· member. 
·the aucfit team shall verify adeqµac;y ofth:e activities perfonned .. under the softWare life cycfo; by 
_checking objective evidence' using ·written_ checklists reviewed by the NICSD SQAL. the 
:ch~~kli~ts shall be based ~n.the-recimr~~~rits:ofth~ pr~cedtrral~s~ftwate pi~s: which_are the Nics:D 
.SMP.. the ·~·Nuclear IiiStri:Irilentatimi & Cbntfol Systems Depatt:mefi't Software Configuration 
Management Plan for Fl'GA-ba:se:d Safefy-ReI!ifed Sy~tbm~~·· ,(N~CSU SCl'v.W) (R~ference (1 l));, .the 
-NIC-Sb VVP (Reference (12)), and this· St2AP~ to·the fife cycie.~pha:se and.actiVity being .. au:diteci. 
The NICSD:SQA team shall p-artitipateiti)?.foc~ss R_~vi.ew -~~~g (:PRJVD ci;>nv~P.~d .in ~c,co!ciap,~e 
with, the NICSil s·tandard NQ-2001 -'~Process Review Me_eting. CoQvening Standard';_ {Reference 
(24)) 'to overs.ee the adequate act1Vit1es tinder the life cycle. -In addition to participafin~ 'in the 
PRMS, fue NlCSD SQAL will conduQt·l').--s9:fuV.are s_uzyeiUanc¢ of'U\e:NIGSD'_IV~V "I;'e_ftlll:~~tiviJies 
at .-the. end qf; each lifo cycle: ph.ase; to· confuIB the~-correcmess and- l!Uftlciency of the verifjcatlon 
activities perfotnied by tliem. - In the-softWare surneillance;· the·NICSD SQA Team shalLr~view the 
D.esign Vepfic~tioti, Reports (DVRs} prepared by Verifier and/or independent Reviewer (IR) fu 
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accordance with the NED Standard AS-200A002 "Design Verificatim(Procedure"· (Re'fer6i,G~,(14)) 
and, Verification and V alidatfon Reports {VVRs), and Baseline.Review Reports (BRRs) prepared by 
tJie NICSD J:V&V Team. An<;lif_necessary, Tlie NICSD SQAL will conduct'a. direct-sµr\reillant~ 
for the NICSffIV &V Team to: confirm 1;hat the N&V and Baseline Review activities are p~ormed 
a_i,)pr.opriately in accordance with .applicable procedures ·and plan8. ·.-

The. NICS"QA shall. condiict-a ·CG Slirvey of l?PDD -when required by a (:omm_en:;ial .Dedic.ation 
fustructiOn (CD:i) lli accordance with the NICSD Standard NQ-4001 <~to:inilletcial (}rade 
Dedfoation" QteferenG~ (52)), Th~ NIQSD SQAL should·be·the C.G surveyJeadttr.:or:.atJ~as.t, th~ 
CG survey team.shall fu:ciude the NICSD SQA Team memb.er In the: CG ~lirvey, the Sllf\iey· team 
shalt' verify capability of PPDD to control Critical Characteristic§· identifie_d by file CDf Tlie 
docmp.eptation process of PPP.:0: s}19~d;~e 0ne: '9f tl1e ·critica1 Charact~ri~tics for th~-Qi,giJ.aj !tein§; 
and the CG SUtvey team shall verify it.. this CG Suwey: could. suppott the-iV&v actiVitles to 
verify documents preparel:i by J>PDD in e~fch life cycle phase,.and the NICSD S'QAL 't~·i c.on:fi,nji t1;1e 
res.~lts of the· IV&V activities. The· NICS]) $QA Team ·shall p~icipate in ~~ Design Reyiew 
(DR) Meeting(s) convened by :the -PPDD iri· accordance .wjth the PPDD Standard .E-;68007 "DR 
c9!ltro_I procediJi~;, (R;~ferenge ($~)).to over~~~ .the .PPDp work il1 .. e~ch. life .cycle, ph~~-· 

The NIGS-QO shall be tesponsibie:t<f verify· and· validate· th~t the'·prodµcts ·from PPDD· ar~ ¢erre:¢11y 
viaµ~fact.µre~_an,g. t~§t~d·wifuqut~~Gr~P~Y.ies, · ·· · · · · · · · · · 

4.2~,2. R~p()p~J'3.H1~i~~-·f~f' _Q~t119 f§!! 
?!~9~9n£~2# _$~#1?4., n qf/f!!~J~1~~J1' s~~·'&~f.ey~~G.~',(l.9))~,-~C$~,-~~~:tl.i~:~¥£~~J9~9,~~:: 
'·Q>revi:<:>u&lY'·O~v~lop:ed'SoftW~:(PPS)?r~. and.treatS"the ·Eiinctionfil.ElementS ,(FE~),-, wlllch~coiiSfirure~ 
tlle':FPGA;iogic/as"Gotririieroifil. off~ili~~Sltelf'. ~ejftWare {<2QT$r-'' B9tfr'of'f,PGA ·1cl'gii)¥~c:f'F~s· 
are developed by· PPbD, N!QSIJ: pr:q~:ures -fu.e FPGA.:.b!l~~d- mo~~tes which ni~l~d_e the·:_'.FJ?GA 
togic comprised of FEs from P.:Pbb. NIGSb will not modify any FPGA logic· and FEs o:fhs· own 
accord. Th'e·spec;ific·reqtiit_ejlleii;ts f9.:t us#ig.EEs at~ d~sQri~ed in. S¢ction rLl .of'tliiS $QA,P. Th~ 
p:roc.edure. forcoµtn>I of FE$ deX'.'.eloped.by.PPDJ) is ciocume11t~;in·the P,PDD Stani:Iard.E'-6'8.01'8 
"Pro·cedural Standarafor:.Ftiri.ctiohal. Element· Development"· (R~forence (58)). 

The NICSD 1N &V: T~am is responsible to ensurec that all documentation: including records and 
~is.s<:>~iated data .i:eglfyd,ihg F~s.: Whje:h ij~Irion~ti'-~ttW fu~ .. tr:a:ceal;>ility tb :pr:<i;idi1cµ.-, .. are?i>repa,i'¢d and 
controjled'inPPbb and.tli~yhawp.o.:r10iicontonnaD:ce~ · · · · · - -

The.· NlCSD $QA Team ~s ~~pg;n~i]jle 'to ~n.sure 'tl!e ·~dequ~cy of FE contrplleP, .b.y PPilQ in 
accordance with their procedures throu~outthe CG SilrVe¥~and the oversight.of PPDD. · 

Tlj.e NICSD SQA Team is also. responsit;)Ie for overseeing· 'the NICSD IV&V Team actiVities over 
PPDD as·described hi Section4?2.J .. 

4.2~3. Resp·onsibilities for OslnEJ s·oftware Tools 
Th~e' NICSD SDL is respo~iole ·t~ Ji~t -~l fofi\yar~ _t~~_ls for NICSD use ill the: NICSD SM? 
(R~ference· (10)). 

The NICSD SDL controls· software tq,ols ils_ed~ for. ~oftWare qevelqp~en:t an4 ifu.plementatiol:!:· i~ 
accordance witP. the NICSD StandardN_Q.:.2034 '"Prq~edurai·$~dardJor Controi ofSoftware Tdo}s 
Used with FPGA BasedSysfoms'' (Reference (38)). The:·NICSDPM·otthe.NISD GPM·.andfor 
.SOL verifies that all of used softWatefools are<listed.fu the.NICSD SMI{ 

-- - - • - - - - - - - •• - ·.:•.· •• J , __ - - •" • ..;, '·'' .,._ - ' •• ·-· '•' • 
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The NJCSD SDL is responsible to sp~cj.fy !}le softw~e tqpls and. iheir re~~ions to be used for 
inanufac_turing of FPGA modnlel) for the FPGA-b.as_ed .safety-r~b1te_d I&C ·systenis in a job order to 
PPDD. -

The NICSO SQA- Team shall Qe responsible to ens.urethanhe CGD based procurementprocess is 
correctly conducted and the acceptance· of the prodU:ct js.p~rf6rined.¢ottectly. 

4:.2.4. R~sponsibllitl~s-for Test Equipment:Software 
The NICSD SDL i's responsible for-identifyihg a.nci--verifyirtg. the Test Equipment software used for 
special te~g for co!-'riffi~rcial gfade ih~~s, b'ardw~f! ~ggf?Rtiiµc;_e ~eS:t4ig, . ~d f~gtqry ~cc~_tanqe 
testing. The-NICSD Iv &V ie~d is :cesppnsible for ideqtifyjng and verifylng the Test Equipment 
softWare used for software testing· ihc:Iudirig FPGA Testing, ModufoValidati(?n Testing, -and-System 
Validation Testing. The NIC$D SDL and NlCSP J'V&V Lead v¢fy that testing documents 
specify the.identification of Test E-qllipment software. The NICSD SDL andNICSD N&VLead-is 
responsibleto coilfirm that the-specifie<J'Test Equ~pm:e11t.s9ft\vare is used at ea,ch test. The NICSD 
IV&VT~am shaU also confirm th.e.usage.of-th~TestEq11ippient $Pftware at.the FPGA testing and 
Module Validation Testing. thro4gh oversight of PPDD test'activity, The NICS:QC test persoime1 
sliall- use the Test Eq~pmentsoftW:are. as sPe.9ifie~ qy tM:f~st .d9~~en,t$. Tl'J.e. NI(;SI;> S:OL and. 
N-!CSP iV& V iead.are-responsibie. for-reviewih~- the. t~t:reports. 

The NlGS.Q $QA. TflClll1 •Sh~} be :J;esp_ow;Jbl~ to e~ure :fuat~g¢qµ~te,"Ggntr,gl.i~~m·,plac;_e .Md ~sed fQr 
ilie TestEquipment,softwate. . Tlie':CG· SlitVeyteanrthat~assigtr~d..byJ:htLNICS~Q;A Gro'Qp.Managet 
~lJ.aitt~rizy ·-~ ~~;4$t1\i.~Y,:_9,f ~~ ~~:QJ?J f-BWf~l-:I>tg~i;;.§~: !>f.':r,~$J_~fil#P:p¢µt.~2ft\Y~~ :wl(en ~f .w 
~deJ,Itifi_¢d, .. ~ '~ 'G#tkal Oba!'aGt~ri$ti°e<<ofEPO:A <Q:lgdµle.: ;:pie.: N;l€S~Q~€Jr.oJip.· .]\fan.ager· shall 
approve:the.:d(} Sfu:V:ey report :when acceptable; The:NIGSD SQA; t_[e!lfil ·shfill r~0 cfieQk the 
t~u!t.s: q:f v~tificatioll; pf :tl\e ·P!OQ1lfep:ien:t dopµm:ent5-: @4- :te~tjhg documen.ts perfo.rm,ed• by -the 
NICSb>s:D Team ·and N:iCSD !V'&V Te:l!Ii. 

IfNIC~I) q_rJ>PPP u~~s .. <.mY Te.st.~qajpµie11t .soflw~e; fue..follQwin~ a,~tivitje~,sha:ll be p~rfonned: 
•· Defiriingthe'TestEquipmeiit so~~e-functjo~-r¢_tj_µii:e&-ili.,.:th~proje¢t. 
• Establishin~ the Test Equipment software acceptance.criteria 
• E~Uiblisb.iP:g tl1e proce~lcµ-e tp llf;e .t!J.~' '):'e_st).~qqfprri;~nt·,~Qfj:\yiU"e 
• Traihing,ruid tecotdin~ f0r a persoiiriel-to:use:the'TesrEqwpment-softWare. 

These activities shall -be described in appropriate Test-Documents. 

For_PPI)D aq_tj.~iti,e~i. N~CSD has. a-re~ppnsibility tp;,:r;evi~wa.nd-appr_qve the PP.DD ;:tctiYitie$ ·through 
CG survey, and through V&V activities to be perfotm:ed ·tlrrcnighout the ·course of PPDD~s·-work. 
Tue· V&V a¢tiVities are described in the NICSD vw IBe:fer,efice (12)), rtie v &V a.ctiv_iti~s in 
geneµil,iqclud~ oyers_ight to PPDD-a_c:tivitles, iw-pi:ocess,monitoring:;md, doc:ument-reviews,. etc. 

5 Documen~ti9n 
This secpon jd~ntifies $.e. goc:uµient~tioQ- gov.enll.ng the·dev.elopm.en~, verification and validatjon .of 
the s0ftware. . Table:i-A of'·the NICSD s:MP (Reference (10)) describes an outlihe of the output 
docnnie_ilt reqtjired for software Jµe cy~le aptivitie.~-~ l)ris :s~¢tio.:n_ addre_sses the. QA relat~d 
dqcumentation. 

5..:·1 ~ S.oftw{!re Plans. 
The: :NICSD sp 'Ee~ c.md SpftWarc Safety ($SJ Teani:prep_are an mcsb SMP including Software 
Safety Plan- (SSP), the:NICSD Software C0ilfigilration Lead (SGL) prep·ares,an: NICSD SGMI\ an:d 
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the NICSD IV&V Team prepares-ai:l NICSD VVP respectively, The NICS-QA shall verify that 
these softw<lfe plans- are prepare9- in accqrdance with applicable r~quirements ip. the -SPP. 
Revisions to these software plans will be-recommended in a veriffoation conducted by the NICS-QA 
using the measure of cottectjve action req:tiire¢eat,_ and alsb the internal audi_t team wilI-mal_ce ~ch 
recommead~tion as necessary at the~ c;op.cl~i(ln of each audit. 
Revisron of these software plans shall be in accordance witµ Section 16 of the NICSD S'MP 
(Reference (10)). -

5.2. Auditss Surveillances and Commercial Grade Surveys 
The NICS-QA Will ·conduct the Internal Aud# for c,::c_ich otg~zation in the NICSD on_ci;:-a yeat as­
defined in NQ-3022 (R_ef~enqe t50)), Jn_.adciitio11 to the NICSb Internal Audit, the-NiCSD SQAL 
also .conducts the N!CSb so:fuvare silrveillance· at the 'end of tlie every _software life cyde 0defined in 
the'NlCSD SMP (Reference (10)). 
The NI CS-QA conduc;ts evalru1,tj,on of the·performanGe and capability of the PPDD and qualifies the 
PPDD as a Conimercial Grade Supplier. T)le qualification of the PPDD is effective for three years 
and i$ continued by µ-ie¢U.a.l. Commercial (irad_e, $urvey (GGS). And be~i;:en the CGS, the 
qualification is verified by ,annual evalua:tions-petfoimed in."the-year other than the.year of the GGS~ 
Additionally,, the NICSD'canA'equesnne NIQSlQA tg-coir<;hi9t't1ie CGS-a8 needed. -
The. V&V activities: in geµe,raj )IlgfocJe oyersiibt; -iti:-Pro.cess II!Onit.o.ring, documep.t reviews, etc. 
The. NICSb QA Team. reviewsdhcLdotliineritatfon· of-ilie-V&V activities: peifobned by the ·NICSD 
IV&V Team Jn. ~ccoJ:@nce WiW.:_th_~-WQ&_])-V£J,>~'(~~f~~eMe Cli)). 
lf-r~quir~~ by (he NlC$:p ·sJ:i X~: thetsOJ!J"Cej,V,:etific~ti~n pe.i.formed; by the NIC_$;QC.·will be-. 
a{!plJed' for W}~~ss': of. FPGA Plt!gpun·-wti~S'; ~t~f :EJ?G~ --£i@.;s~. ilb~- 'ip:tjajto®g. 9i· tli¢ F)E, 
l\il~~tiilg(~) held :QY' the--~PP.t>,_ 'The$~ <!-~t!Yifi~~iWi)f he·---v~rlfl~cl reqµrre,ntly for·- _each pr<)~-py the 
NICSD. 

5.3. Report Documentation 
The NICS-QA and/or the NICSD SQA Team will prepare the following reports in every audit, 

software surveillance; an.d"CG SUJ.Vey and evaluation. -The audit reports, Surveillance reports, CG 
Survey r:eports, !llld relating I!qchu_Site C_o~ective A9tion Requests (SCARs) prepar~d in accordance 
with the NED Standard As.,.3bOA005i "corrective Action Request Application Procedure" 
(Reference (21)), shall be stibiirif!;e4 to.· tp_e NIGS_:..QA manager for review. NICSD Startd<lfd 
NQ-3009 {Reference (45)) i~ ~ppfj~d fastead :of AS-300A0,09 after September 1, 2012 when it 
became available; The Intemai:.Auci1t Report,, the- Software Surveillance Report, and the CG i:mrvey 
report prepared in tl1e ltfo ~yd¢ p}].(ls_e. ~haIJ be_ ~µJ;>je~t o.f b.a_l?ellnere_view Qf the life cycle phase as 
described m the "Nuclear insthiilientation & Control S'ystetns Department Software Configuration 
Management Plan for FPGA-based Sefefy.:.R,elated System~" _(NICSD SCMP) (Reference (11)). 

• NICSD Internal Audit Repbrt· . . - , 
The NICS-QA will isS)li:dhe I:pJeniaj AticlitReport.s in accordance with NQ-3021 (Reference 
(50)) :when they compfete<fthe <!IllluaLNI¢SD Internal Audit. -

• Software Si.IrVeillartceRepotts 
These reports will be pr~p<!!~4_for tli~ sqftw~ life;: .cyCle-phases when implemented-using 
the same format as the Internal Audit Report 

• CGS RepQrts for thf PPI:):I;) 
The NICS:..QA will issue the Commercial. Grade Survey reports in accordance with:the 
NICSD Standard NQ:.3Q05"Procedure~fotEvaluation ofSuppliers" (Reforence-(43)) when 
they cpnduct!,':d the. CG~. 

• Source Verification Report for the PPDD 
The NIG$-QC will i~~µe the Sqµrc~ V:erifo:~ation Reports in accpr<;lance- with. t:he NED 
Standard AS-300A005 "Preparation Procedure for Source Verification Report" (Reference 
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(20)) when they conduct a source verification of performance and capability of the PPDD, 
such as a witness of FPGA program writing into FPGA chips, and a monitoring of the DR 
Meeting held by the PPDD. 

5· Standards, Practices, Conventions, and Metrics 
An overview of the NICSD QA Program is provided in the NICSD SMP· Section 6.1 (Reference 
(IO)). 

This- section d.escribes tht;! standard_s, practices, and conventions to Qe applied to the FPGA-based 
safety-related I&C Systems. It identifies general statistical techniques and metrics to be applied in 
the quality assurance process. 

A complianc~ with these· standards shall be monitored and assured through a review and audit 
process described in Sectkm 1. 

6.1. D_ocumentation Standards· 
All documents developed l.J:Y the. NlCSD'sha.11 comply with flie reqµirements iri the NICSD Standard 
NQ:.:2024 "Document 'dontroLPro~Q.ure•: (Reference OJ)), 

6~2. Destt1n Standards 
NI ci~sign -~~rk '.~~v~l9ped ~Y .the· NfGSD ~~hall ~c_ofupiy· wiili the' reqtiitenients'.:desctibed in-. file 
Ntcso·Standard.NQ:.20·3~6 "J>r~ce~llfe'ftit Design'G9nh-ol~' (1-l~f~t9Jce (40))~ 

6.J. Coding Standards 
The sofuvare develqpriientpfo¢ess shall provide gilida:iiceto:.e_nsure standar9.ization, c.glll.patibility, 
and :maintamability·of resultfu~rsoftware prodl.lct$. The·prqcess shall provide a· coding-standard for 
~ch lan~age as well as usage 'gUidellites-for 'each -software tooL 

• VHDL sourc~ .coc:ling. ·of the ·PPDD should .tonfoiID to· the· PPDD Standard -E-680i7 
''Procedural StandardTqFFPGNDe:viqe-Developmep.t" (E.efer~nce (57)) .. 

• The NICSD design team ~va1µates in the Preliminarily Technical Evalua:tio·n Repott(PTER) 
that the c9ding guidance fa th~. PPDD- is a,cceptabl~~ The NIQSD has its own ·c_oding 
guideline document the NICSb Stand.atd NQ..,20~1 -c'Ptocedural Standard for FPGA Device 
Development" (Refererice(35)) ~at is' used.in the evaluation. 

8.4. T~sting Standards 
The NICSD IV & V Team prepares a· Software Validation Test P-lan (SVTP) for the validation testing 
that mayjnclude a Platfor:m Faqtpry Test (PF,T) oftlie FJ>GA,..:ba.l)e~ systems,. b~s.~~ on the N~C.SD 
VVP (Reference (12)). The NitSD rv.&v Team also prepaies the test docunients for unit 
validation testing and System Validatinn Testing, which contain test cases and acceptance- ctjteria, in 
accord.ance with the SVTP, th~ NICSD Strui9arci NQ-40i9 "Pi:epru:ation J>roc~dul-e for Test 
~pecification" (Reference (30)); the NICSD Standard NQ-3015 "Test Control Procedure" 
(Reference(46)), the NICSD Sflilldard NQ-3016 "Spftware Test" (Reference (47)) ~d the NICSD 
VVP (Reference (12)). 
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The procurement document .for the PPDD describes the requirements for the testing which are 
cond11qted by the PPDD in the fol_lowiilg so:ftware life cycle phas~s d_efined in th~ N,I'CSD SMP 
(RefereP..c.e '(10)). Testing doql.@ents prepared by the PPDD are verified by the NICSD tV&V 
Team 1n accordance with the NICSD VVP. 

•· Implementatfon and' futegration Phi1se 
:• Mociule Vajidation T~stingPhase 

Testi)lg of _F;pGAs and modules: ~evelpped by-the PP:PP ig the &bov~ phases. shall qoinply with tlie 
requirements-.de(>cribe~d m_the PPDD S.tam1ard E'-.68027 "Test Specification Preparation Standatd1' 

(Refer.ence (60)) with special provisibns to be speCifiedirttlie.·Joh Order l;>y-theNICSIJ. 
- -

Complying to the instruction through CDI by the:.NICSD SD Team; the NICS-QAshall conduct a 
CG Sbrvey for the ~PDD ill order to evaluate. a capability oftlie PPDD to implem~nt FPGA,_ T~fing 
and Module Validation Testing· adequately_. In the GG Survey, the survey team shail verify 
procedures-for testing;-lnciuding,E~68027, petfotiilance·and documentation ih accordance.with these 
ptoc:edur~~. J'4e successful CO Sllr\T~y-allows . .fue NlC$J:)tp ~<;~~Pt thetestre~1$ by,t}i~ PPPD. 

The; NICSI> N&V team verifies and appr~Ve$ th¢ testing dbcµrilent$ pt~p~~d oy ~e PPDD 
tbro'µgl,i:t.IJ.e w~v aqtiyitie~ prior to. impl~m,~4\tie11 qf}l],~:'t_es.t, ai;i4. e:valuate.theJe_st:x:esajt'io.,gc9ept 
. a:s a±esµltor'ilie:val!ruition testing~after'c'ompf~tihn·ofthe'.test. 'Tue NICSDd::iQAL; shall:cofiflntran 
aae · uac: :-·of the; NI@SID rv&v Te~rrri?actiVitie~dr- checkili -'a;ddcunierita:tion'of.veilifi:eatio1i.reshlt: ··~oq_.,_.,.Y_. '-'"·---· .-. _-._-. -c,,,--.,,._.-.-._-..oYo•.·-'..,.-... R ... ,-.oe_,-,._._._., ·-.•·--~.'·'."" -----~------'"''''""'"'" 

6~:5-~.A--cc.eptance,J1iiteliia'forthe;•Funcfibnaf'Eleme1its,.~(i=Es) 
As described.fa Sedi¢n 4.22 _GfthlfNTCSD ·-~QfoJ\tb:~ W~~:-b~-~~d tfit:»gg~fis~iy.~qzj?9t~~gjh~fg~; 
wliich are.tre.ate!l ~s COTS~ ~e pro<mred::by ~e.Nic$p :fi;om fue :P:i_lf>p through·tb.e;Ctyi) process. 
The NICS~QA verifies that the control process of the FE lS acceptable to the NICSD for use•.rn. the 
·FPG.t\-:b.ased mq(i.ul~s J?y c·()nqucµrig. tl;ie.Qotiiine.tcial. Grci:<{e. Smey; ((36$) of !?e FPI;).O peq:e_@e~t 
-horn.the SD:C,:prrorto the;acceptance. of:i:he .FPGA-based·modules ·from the.PPDD·. 

Ih thi~ (Xi$, the NIGS~QA shall v~ that the PPPD· pJOG~dure for the EE devefoPil1ent. i~ 
~~quivaleJJtto and ¢ompli¢s with the,N'rCSD·StandatdNQ.,2032 ·~Ptocedill:al $tandard'!or°F.iliictiorial 
:Efell:ferit DeV¢l()pment" &;efo~~g.c~- (3,6))~ Tge GGS: fegili Will vefify a do:Cl!~e~ta.,ti,op_ -~Cl 
.cgllfj~ati,gp.' cq,ntrpJ,.s,tatu,s '.ofl;h~,)i'E$ .;Ql ·complfa,11ce'withveritJ.ed.-PPDD. proc_e<;lures. theNICSD 
iV&V-Team _shali v.erify thattlie FEs ·ate properly irilpfomented,in -the FP.GA-thioughtheibactivities. 
:ov~r·'th~ PP.Q:I). T}le N~CSp ~Qi\L ~h.@. P.v:~rs,l;le :?II act_iVitie~, pf the mc.sp· IV~V !~am. hy 
checklng.thej,f ,:results. 

6:.6~ M.etrics 
14e NI¢SD $.Q~ shall be responsible. for defuring; impfomentin~; colleqting, ana.Iyiirig.~ and 
·b:verseewgmetrics: data fcir:tnC:fFPGA.,;basea·modules~ · 
'T.Q.e fOJlowitjg·metrics ~h~l be rµa:iii(~ed; 

• The errors· al.scoyered cimihg FP(}A Tt!Sting and ·the Module Validation Testing by the 
PPJ)E> shall be-' identified thioirgli the ·use of Problem Rep·oiting Sheets· (PRSJ-. ($:ee- $_ection 
7 .. 1.4 :oftqe,NICSD YV:P (Reftlrnn9e (J~))) so ilia~· the.11um_ber·,of errors discqvered .. can .. be 
tracked Jor an. error discovery metric. reporting. The .overall goal is to identify a decreasing 
number and -~evejr,ity of errors, -a~ tli~: t~stjhg progre~s,es. 

-• The ,errors: discovered <:J,ux:ipg- System V:alid~tion Testing and Unit Validation~ Te.sting 
conducted by tb:e NIGSOc shitlfbe-J.derttified through the use of Fuchu ·SiteNoncoi:iforib.ance 
:Noti~e' Repci.rt (SNNR) (~e~. Section . .9.l) so .that the nwuber of errqrs ·disqover~9 can be 
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tracked for the error discovery metric reporting. The overall goal is to identify a 
decreasing number and severity of errors as the testing progresses. 

• Each PRS and SNNR shall be-recorded with identification number and date in the log. 

• In cases where the problem was causted by either the NICSD or the PPDD could not be 
readily determined, the NICSD has a responsibility to determine the responsible 
organization. 

Metrics that are demonstrated to be of no: value shall be abandoned, or if-necessary; shall be replaced 
with metrics that have a value to ascertaining proce:gs compliance, -

7 Software Revi~W$ 
The purpose of this sectfon is to' adciress the review requirements throughout the software life cycle. 
Reviews are designed to- -ensure tha.t software documentation -and processes comply with the 
procedures, established standards, aud .guideline!?.' Reviews are tethnicitl in nature and are qesigned 
to verify technical adequacy and cbmpleteness of the design and development of software. The 
NICSD IV &V Tea.in is tesp_onsibfo for softwatetevi~w. Methodologies Of perfoli:ri.fug reviews are 
described in the NEJ? Standarc1 As::iooAI30.'"D_igital System Verification & Validation Procedure" 
(Reference (17)) and NQ:-2tho: (Reference (34)). In this section, activities of the NICSD SQA 
Team are describe_cl. . ... 

The NICSD IV &v T:eam>a.ctlvlties:ate-descrioediin:ilie NICSD VVP· (Reference (12)). 

1~1. NICSD A:ctivity-Review 
1.=he NICS-QA shall conduct the Internal Audit for each or~anization of the NICSD once a yea.r or 
more frequently if_re_q-µired 3$ delliiedfu.NQ-3_022 (Refotence (50)). As qescribed iii Section 6.2 of 
NQ..,3022, audits shall be· performed as deemed necessary by the NICS.:.QA ·manager. 

In addition to the NICSD Int~mal Audit, the NICSD SQAL shall also conduct the NICSD l'!Oftware 
surveillance at the :end of the.every software life cycle defined in the NICSD SMP (Reference (10)). 
In the software surveillance,. tf!e NIPSD SQA; Te~ shall review the DVRs prepai;ed by tJie NICSD 
IV&V Team. The DVRs.are.,~tend~d fo be prepared by the NiCSD Indepenqent Revi_ewer as 
described in the· Tabie._A iii the.NICSD- SMP. --This· review-shall be documented. in the Software 
Surveillance RepoJ1, which.:sliall be tipdat_ed for each life cyele phase. through_this review of the 
NICSD IV &V activities faciuding reviewing the NiCSD Software Safety Analysis Reports (NICSD 
SSARs) ·prepareci by the·NICSD ·SS Team in accordance with Section 14 Qf the NICSD S.MP, the· 
NICSD SQA Team reviews the software saf~cy a.Ilalysis activities. 

The NICSD SQA Team ·shatl also review the Baselille Review Report (BRR) prepared by the 
NICSD IV&V Team. TbroughareView of the BRR, the NICSD SQA Team shall ensureinclusjon 
of all applicable sofuvare modification requested by Documents Change Request (DCR) defined by 
NQ-2024 (R,eferenc~ (31)), SNNR-1/II, andS~AR,:in the baseline reviews. 

And if necessary, the NICSD SQAL shall conduct a direct surveillance for theNICSD IV&V Team 
to confirm that the IV&V andBaseline_Reyiew:!:lctivities are performed appropriately in ~e<cordance 
With applicable procedures, and plans iricluding the NICSD VVP (Reference (12)). For example, 
when the IV&V activity is stispected as not adequate, prior to determining that, the NICSD SQAL 
will confirm more detail through the direct-surveillance. When direct surveillance is conducted, the 
following shall be addressed to coiliiini IV &V activities (reference SPP Tabfo-10 through 18 for 
each phase as guidance}. 
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• Monitor ex¢:91!tion of the Softw~e V erifi~ation and V aliciation PlEµl (SVVP) (i.e,, tJie 
NICSDVVP) an,danalyze.p;rqblems associ:~~e.dwith.it.s execµ.tion 

'• Repottprogress ofthe various· V &V activities 

• Eilsl.lre ~e -~oftWate -beillg prod~~ed fulfjUs re~quirf'.ii:l.eri.ts 
• l3vaj;µat~ te~ting-_reJ)uJt!'l :an4.~heck for c;:qmpleteness 
• :Monitor v&v outputs~and deterniine when ataskis ·comi:ilete 

• A.ssess proposed ·changes to th~ ~oftWare fo identify aff~cted requitemefit!'l ~d aliY ·n.ew 
Ji~i:µ:~ p_r :risks· .as· well ~s cJ,lari.ging .and· i:e-perfonlllng V/{;V t{l.Sks _as necessary· to• address 
the chan~es · -

• Detemfrne· tlie t~g fqt cMnges.:or-µp~fates_jil the SVVP atereqf!.ii;~d 

7.2 .. PPDD Activity Review 
The NICS--QA aiso conducts the Commercial Grade. Sufyey {CQS) fQr 'J'o:shibf! Fµ~hµ Qo¢pl~~ 
~ower $y~tems. s·~gment. (fuchu-P$), whlch incluc:Jes ·:the PPDD, -t9 k~ep them as a. Co~erciaf 
Qrade S.Upplier lit the :Qualified; Vendor. List (QVL) of NIGSD in accordatice with NQ-'-3005 
'(l~.:e;ferep'ge (43)) a,t fo~:.evecy 3··year~· The NI.Q_S."'QA ~&o cppd1J¢ts $.ilPllu~ eva},t:iatign pflhe 
l'.:4.cb;u.-iS:)1wil,Ictipg·thel>fi:Dp to inaint.ain,tiie.:qtia!Hicatlon.ofthepim the-N.iCSD Q'.Vi everyyear. 

(;:i~~~~~i;~~~~!::~~;~~~ 
' - ' -~ . - -

a· t~$t 
J\s _mynhpp.eg prev:im;isly, the.. :NICS~QA ·conducts an .intemai aueiit for the NICS-.QC to verify 
corrfpliance0.wifll .an;~pplicab1e iis~ect of-the QA prqgram. :and to: J~teriDine.it_s ·yffe9.t:iv~1.le~s~ "!'It~ 
,,:~lGS:::Qq::h~~·.,a. p~sponsibUify to pe.rf!?rm- te.~iln,g -~ ~cqqrci?nc.e.;· !Y.lt4. NQ-30i5 (Rf;!feren<;:.e(4~JJ>: ~Q 
·fuatAforauditteam ·evaluates·thetestin~· activities·h:y-the·:Ntcs,,.qb,dnrin~ fill internal audit·. · · · 

The.NXGSP SQ!\t ~j)l c_ongµct the ·:foilowjp.g:c;te#viti_e~.;:r~garcfuigJhe: software· te,stingl~y;-remewing 
th'eJ)vRs:and·v&:Y:Report(\fvR) prepared.by the :Nrcsn· N:&v·'1'earrfattiie end.ofeacih ·life cyci~ 
.;pJi~_se~wmch ,iiJ;i;ltid¢~ Jesti,ng ,~C<tiv1li'es. · · 

ThtVN~CSD :SQAL filso Ct>hdu9t~-~'·f~yie~ 9~ §UCJJ t¢~g ~ctfy~ti~s *91.Jgl_i t!i~ aa,s~@~ :{_lyv~,~w 
'B:¢pon~pr:epweo by the WG!SD IV~Y Te~ if th~ sgecjfic testllig activitj_es, ;:i.r~,not_a,dc4"ess~d·in'the 
trvks. - · · 

.B_~.1~ .NtQS.DActfvitYR~vieW fotTe$.ting 
theJ~ITCSI)_ s.QA Te~ shall~review·th.e iJVItfm;-the'following· iteni prepared. hY. the-NICSD IV&Y 
'Team as. a .part' of the softWare su:rveillance: at.the-~d ,9f'Jhe·s9'f'tW;ai~ pl:ias~s:W.41.cat~d. j,It t:Ji~- double 
paj:enlli¢sjS ·fi~low. 

• :SoftWare V al~~,atio:µ-~est-:P.1$: (N~QS:Ul.Syn>)· 
((Moaui~. ValiJiation testing· Phase)). 
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8.2. PPDD Activity Review for Testing 
The NICS-QA shall review the testing activity of PPDD through the Commercial Grade Surveys 
(CGSs) as described in Section 4.2 and 7.2 in this NICSD SQAP. 

The NICSD SQA Team also reviews the DVRs prepared by the NICSD N&V Team for the 
following items which are the scope ofresponsibility of the PPDD under the proc:urement from the 
NICSD in ac_cordance with the CGD process. 

• FPGA Test Procedure (Implementation and Integration Phase) 

• FPGA Test Report (Implementation: and futegration Phase) 

• Module Test Procedure (Module Validation Testing Phase) 

When. a source surveillance, monitoring, witness, or Hoid Point is required by the -procurement 
documents to the P~DD hr accordance with tlie NICSD Standard NQ-2025 "Preparation:·~Procedure 
for ·procurement Document for CG It~ms & Servic_es'' (Reference (32)), an :in$pector of the 
NICS-QC performs these activities to verify the PPDD activities. The PPDD ls requested to 
prepare and submit the schedule _of:these activities to. tlie.NICS-QC. -

9 Nonconformance CQntrol c;ind Ce>rrective· Action 
Any anoma1ies and deViatlo~-fo1$t;t4i·wotk_pro4u~ta:f't~)ts r:c;l~ase.fO~_~eview, .t~t,:p_r .o.th.erJ!S~.ljy; 
some9rie °'ther than th_e ~.U:tlior~ g1,ti]Qg any- ~hase of: the ;softWare; life cyci& shalt he· formally: 
d6cumented.. ".rhe~~pµrpose or-~r:fortnaf ·procedure for non!::onf'ormance· cqntrol and-corr~ctiv_e';a(;tlbn: 
is to ensw;e that all errors and failures are promptly acted \lpon and in a ~nifo!#i -~~{ 
encompassing all project software. V&V activities are th~ _primary vehicle· tQ ~cover,prdbieins, 
while the NICSD SCMP (Reference .(11)) shall ensure that actions taken to correct.problems by' 
changing design artifacts are consist_ent and traceable. Any pr0blerils. found during V&V actjvities · 
including the RTM efforts shall be reported in the V&V reports. Likewise, any•prc>biems--found 
during the Baseline Reviews shall be reported in the Baseline Review· Reports~ . 

• 
Through the NICSD SQA Team involvement in the review of DVRs, VVRs, and BRRs, .the NICSD 
SQA Team,bas the authority to issue the SCAR as necessru:y fa the .same measure$, as·~ alj.d:it issu_e. 
Once the SCAR regarding the software .Quality Assurance is issued, the NICSD: SQAL wilr have. a 
resppnsibility to .ensure that the corrective actfon is· firmly· implemented. 

Processing of anomalies and corrective actions shall :include evaluation of any metrics Indicated in 
Section 6.6, to determine if the anomaly or corrective action is indicative of a siqgle event, or of a 
developing adverse trend. -

The design change caused -by c9rre¢tive action sp.all be controlled in accordance with Section 5.2.6 
"Change Control" ofthe NICSD SCMP. 

9. 1. Nonconformance Control and Cotrective Action Process· for NICSD 
Activities 

Any problems identified throu@.th~ NIC$D IV&Vactivities ancVor the NICSD SQA agtiviti~:~hlill 
be reported in the following manner: 

• As for the issues regarcling an item of itself, the issue. shall be-reported and resolved with the 
Fuchu Site Nonconformance Notice Report (SNNR-I) in accordance with the NICSb 
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Standard NQ-3019 "Procedure for Control of Noiiconformance and Corrective Action" 
(Reference (48)). 

• A.s for the issues regar:ding a process, the issue shall be reported and resolved with. the Fuchu 
Site·Corrective Action .Request- (SCAR) in accordance with th~ NED Standard AS-.30.0A009 
(Reference (21)) with applicaticin identified by the NICSD standard NQ-1003 ~·Application 
¢>.f AS Standards" (Reference (23)); or' the Fuchu Site, Nonconformance Notice Report 
(SNNR-II) 'in. accordance with the NICS:Q Standard~ NQ-3019. NICSD. St~dard NQ-3'00.9 
(Reference(A5)) is applied instead of AS-300A009 after SqJtember t, 2012. 

In· ¢ases where it is not obvious_ to determine, which :orgaxtization caused the problepi, i.e,. which 
procedure shall be-applied, the. NICSD SQAL has a responSib'ility to :make a final decision, on a 
responsible oi:ganizatio_n. 

Both iri SNNR and SCAR, any safety critical anomalies discovered post-release or after a 
coD1pletion o{CGD shall h~ evaluated to deterniine. if :qotific.ation under Part 21 is required and 
petfortn-appropriate notifications in accordance with the PSNE Regulations & Procedures 4810 
"REPQRTjN"G PROCEDURE FOR DEFECTS AND NONCOMPLIANCE UNDER USNRC-
1.0EFiUl" (Referenc:e;(l3)). . - - · -

9.:2-. Non.conformance C.ontroi ~nd Cort,ectfv~ A.ction,for P.Pl:JQ A~ti_vitie$. 
If '.f;!i~ ·:p,~pQ fi99s -:~y pr_omew gf llie· .confi~tion: ite.ff!S. at¢Pg: FPGA T_esting .~a- M!?@le:. 
¥a1IcfutiQb;;'T~@g;;:tlie:'.pt9bf~$,~hail:-be'teporteCf. n$mgra¥en:do'{Nonco11fot.manc·e:;Notice'Report: 
:~), ~19 ae9Q]diµi~e With: ·tb¢~· :NI!JSp·, : StAAil¥<f 'NQ.,~:PQo; ·~~¥9.'9~9!#~1 _!tjf ;Q.oµtt(of' .. ,qJ~: 
~t>ncofifbrtnmg FtocurementJtems and ':Services'' '(Reference. t44)). The' .re.qurr~~11t fo,.:µse ,file· 
Y.NNRJ:>roe:ess is transmitted to Jhe' PPDD by the NICSD ptocur~enf docµroeiits. Thee NIPS-QC 
M~age,r, who is iipppinted as· a p~on to receiye VNNR QY NQ,.3006, shall nqtjfy the :NIC$D 
SQALthata VNNR has beenreceived,from the PPDD. 

1 o T<>ol~, Techniq(Jes and Methodologies 
To:ols, Te_diiliques and Methodofogies are, described iii Sectiop. 8.1 of j:he NICSD SMP{Referen~e· 
(iO)}. - . - , . . -

11 Vendor Control 
The-NICSD·sball p_e_rform the procurement of FPOA,;.b~se,d modules· in accoi:dance"wiA:t ~e CGD 
p~pced~e cl~scribed in Section 6.2 .of the NICSD SMP (Reference (10)). Personnel impiementing 
this SQ.AP shall verify .correct impl~mentation of these actlVities. · · 

1'1.:1.. ·Previously Developed Software (PDS) ·and ·Commercial•off~the-Shelf 
(CO.TS) 

As a part- of the vendpr control, this section provides the softWare· QA functions fQ'r 'co.P,ttdl of 
PreViously Developed Software (PDS) and Commercial-pff.,.tQ.e"-Shelf (COTS) in the FPGA-'based 
safety-related 1systems. 

As defined in· Section 1.1 of the NICSD SMP (Reference (lO)), the. NICSD treats the FPG:A logic as 
PDS, and treats the Functional Elements (FEs), which constitute the FPGA logic~ as COTS. 
NI~SD proQµres the FPOA mgdµles from t\le PPDD through· the commerc~al grade dedicatiQn 
process. The PPDiJ shall develop the software for the FPGAs using the verified and adequately 
proven F:Es in a,ccordance With the requir~meilts defined in the procurement qocti)nents from the 
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NICSD. This procurement documents shall be developed by the NICSD in accordance with 
NQ.:.2025 (Reference (32)). 

The FEs and FPGA logic are categorized as Software Integri_ty Level (SIL) 4 software, because the 
FEs are incorporated into the FPGA logic to be used for an actual safety-related product. SIL is 
define~ by IEEE Std. 1012 (Reference (5)). 

TheNICSD SQA activities for control of the FEs.hy the PPDD shall verify the followings: 

• The FEs shall be the software library for the products qualified by the PPDD through the 
quality·assurartce· program in accordance with IS0,..9001. -

• The PPDD shall train,. educate, and qualify a personnel who involved in the development of 
FEs. - . 

• The PPDD shall develop the soffi.vare life cycle approach for FEs. 
• The PPDD shall develop the software requirements documents for FEs. 
• The PPDD shall provide· adequate traceability of the FEs as. well as the requirements. 

throughout the life cycle, and perform the functional testing of the FEs. 
• The. PPDD shall demonstrate that the· FEs meet the requirements through the functional 

testing. 
• Tue.PPDD·shall ciocumenttheresults ofthe·functional testing of the FEs. 
• The PPDD shall store FEs.1,lSi1m a su:fficiep,~y depencfablem~thod. 
• The.PPDO:-shaJ.l .trac~ the- opetating history .of fEs:whii;h ·applied':iri FPGAs, 
.• The:. PP.DI¥ shaif c.cm:ft'o:l:and .dispose.- prdbleins to: ensure· th~y- :do. not' affeGt the saf~ty 

f@ctign;ofatiy:appli~atjoJi, wnen<~pplicabie:' . . 
• The PP:bD·'shilll liav.e:a m~asute;tiJ reporf the. proolem· to0-fue NICSD-in a timely ~anner; 

The ·:PPDD activities are veri:fi~d or monitored by the NICSD SQA Team via the CG survey, squrce 
verification, and/or by the.NICSD, N&V Team per theNICSD VVP (Reference (12)). 

11.2. SoftWare Tool Vendors 
SoftWare tool vendors shall be controlled in accordance with the NICSD Standard NQ.:.3023 
"Procedure for Purchase" (Reference ($1)). NQ-3006 (Reference (44)) defines the reqtiirem:ertts to 
the vendors when the vendor finds ·the discrepancies inthe delivered product-. 
The error notification froni the software tooi review results for the development of FPGA iogic shall 
be controlled in accordance with NQ.,:2034 (Reference (38)). 

The NICSD SQAL shall ensure that the NICSD SDL a: pp lies all pertinent information provided by 
the vendors in the form ofreports Q~ tools,integn1.ted circujts, and application nqtes. 

12 Records Collection, Maintenance and Retention 
Records collection, maintenance ·and retention shail be in accordance with the 10 CFR 50 Appendix 
B Quality Assurance pro~am,.as ~escribed in the NICSD Standard NQ-3020 "Control Procedure of 
QA Records" (Reference {49)). 

Requirements for records coUection, mafuteriance; and retention by the NICSD for the FPGA-b<lSed 
safety,.;related I&C Systems shall comply with the requirements described in NQ-3020 (Reference 
(49)) with-special provisions to be specified fu the Job Order Sheet by the NED. 
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13 Software Training 
All NICSD personnel who are ·involyed in the activities f<)r _safety-r~lated produc~ illcludiug the 
software development shall be trained on the QA program course, the applicable AS -standards, and 
the NQ stan<Jaras ,identified by NQ,.1003 '(Reference (23)) .·and, shall be registered in the personnel 
list.for tile. safety-related works, prior to start work on the sp_ecillc projec_t. Also, the:personnei who 
a;te il;iV,olve~.m tP:e software Quality Assurance. actiV.ities for the project shall be. trained on this 
NICSD -SQAP either-by-classroom training-or self-study. The NICSD SQAL has a responsibility 
for this training, 'The- -softWare QA personnel shall Qe competent in the appropriate technical and 
qµalify a_cfiv;ities ·reqJlired:in the de_sl.gn-, development, review, test, and modification of software· 
prodtiets: The software tr~g, plan is described in Se_c;:tion 1:5 of the NICSD SMP {Referen~e­
(10)) 

14 ~Risk Management 
If -:the NICSD SQ.AL -finds·- QA related potential risks thtough the NIGSD SQA activities, thosff 
poteQ.tfal tis.ks shall_b~ i:epor:ted to the: NICSD SDL,. iV & V Lead, and Softw~re Safety Leac:l sp that 
au r:epqge(l perspn,n:~l shall evaluate report~d- p<;>tentlal riSk. If the NICSD SQAt identifies the 
potetjfiai iis_Ids._a.risi,<·to the projec_t t1Jrougli the :evalu:atio~ of anCl th~ di~cilssion Wi~ au me~bers~ 
the:ri~,=shail_ber~orted·-to'the NrCSD PM, and the NICSP PM shall assign a,respo~ible perspnnel 
fQr~-th~:~~ ·~itigation plan.:. 'The'tjritig~tion,plan:'shall be reviewed and approved,·by-the·~CSD PM': 
-~ce:fh~ -_@jig~#qn_:plitn.l$iip1ibm,pla,ce,the sti:ttµs ri.sk sh.<tll b~~ 111oni~pr~d fu m~;:p~riq(fi9.,Nic:;_Q: 
:Matf~~~erit Meetirt~~: · " 0 

ts:: ~yber: s·ecuri_ty 
The, NICSD (including SQA) and the PPDD shall impleme11t Secµre Development and Operational 
Environment. -(SDOE) requirements in accordance with the NICSD Standard NQ:'"W37 "Cyber 
Secµtity Pro_cedUr'es_-of Safety Related, Digital System" (Reference ( 41 )). -
'the:N_ICSli-SQAL shall verify coll1pliance·witli the requirements of'the SDQE and Toshiba: cyber 
s_ecurity procedures ap.d. practices throughout every aspect .of the NICSD SQA activities for the 
project~ - · 

1'6 :SQAP' M-aintenance· 
As·- defined fu Table'-A of the N1CSD SMP. (Reference (l 0)), the NICSD SQA Team is responsibie 
for ptj::patjiig,the NICSD SQ:AP; ilie.NICSD SQAL-is resp'cinsible for reviewfug·'it, and the NICSD 
PM-is resp_Q11$ibl~ for approval. The QJ\ p~sonnel of the .NICS-QA Gro1,1p shp.ll be r~onsible_ tQ 
niain~ ili:is.SQAP. The NICSO SQAP shall he maintained in-accordance with Section 16 of the 
:NXCSi'J ·$Mi>. The up,dated SQAP .shall be prepared, v~tified and lipproved ill ti.le ~,~~._manner as. 
the.'SQAf> was first established as a document in accordance with NQ.;2024 (Reference '(31 )). Als_o 
issi1¢d_ NIQSD SQAP- ·shall he if~tained as a QA record iii a<?cordance with NQ,.3020, (ReferC?nc~ 
(49)), 

17 Life ·Cycie Task Iteration Process 
The life cycle task -iteration process is descnbed in Section 13.9 of the NICSD SMP- (Reference 
(10)). 
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1'8 Deviati.ons 

18;1. Deviation Policy 
T.h~ qevi_at]:onpp~icy is:described m.:sectlon f7~l·qf'theN!CSD SMP .(R.eference.(10)). 

18~2~ Deviation ffQm NIQSE) SQJJ.P' 
None 
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Appendix A: Compliance Trace·ability Matrix of Section 5 Of 
Software Program Plan. 
(Note: This appendix is just for reference and not a part of this doi:;ument.) 

Table A Compliance Traceability Matrix of Sect:j.on 5 of SoftWare PrograJ!l Plan 

Section fu the SPP Section in this SQAF 
5.1 Introduction 1.Introductien 
5.Ll Purpose LI Purpose 
5.L2Scope 1.3 Scope 
5.1.3 [Deletedl -
5J .4 Relation8hip of the SQAPP to OtherSPP ·-
Sections 
5.2 Reference Documents 3 Reference·Documents -

53 Management. 4 Management 
5.3.1 Organization 4.1 .Organization 
53.2 Tasks 4:2 Resnonsibilities 
5:3.3 Roi.es and Responsibilities 4,2 Resp·onsiqilities 

--

5.4 Documentation 5 Docuili'entatioD; 7. l NICSD Activity review 
5.5 Standards; Practices, Conventfons, and Metrics fr Standards; Pr&Ctices,.Converitioris,. and: Metric& 
5.6.Reviem·and Audits 7 Softwiil'e ReViews: 
s;6:1 Reviews · 1::SoftwareReyiews 
5Jd.fBaselilie·R'eviewil" . 1:1 'N1cs:o.-A:ctiVit0Revrew 
'5)5: 1,2-T,e~hiriGaf.R~views: ; '-7.lLNICSD;-ActiVicy'JtevieW' -. 

5:6:1-.3)1.limageriru Review 4:2 ·Restronsiliilitieli' 
5 .6.2 Audits _and Inspection Tl NICSD Activity Review ~ 

5.6.2.I Functional Audit 42 Re5oonsil:iilities, 7.l NICSD Activity Review 
5.6.2.2 Physical Audit 4.2 Responsibiliµes,5.2 A.uditS, Surveillances and 

CommerCial Grade·Suiveys, ·1:t ?'U¢SD Activicy 
Review 

5.6.2.3 In-Process Audit and Inspections 4:2·Responsipilities, 5.3 ReporlsDocumentition, 7.1 
NICSD Ac;tiVity review 

5.7 Test ·s Test 
5,8 Anomaly Reporting and.Con:ective Actions. 9 Noncollformance: Control:.and Corrective:Actiqn 
5.SJ Aiioimilv Reporting. :9 :Nonconfon;riance .Controhmd Correctivt;Actioll' 
5.82 Corrective Action 9 ·Nonconfoimance.Contr(')l ·ana_ Corree_tive,.A:C:ticln 
5.9 Software Modification Process 7.-1 NICSD ActivityRevie\v 
5.10 TooTu, Technicnies,_and Methodofocies 10 Tools, TechniQues and Metho·dologies. 
5.11 Code Control -
5.12 Media .Control -
5.13 EPC Team Member, EPC Sii&i:ontractor; and 1.2 Back~ound, I 1 v eridor Control 
Vendor Control 
5;14 Previously Developed or Purchased .(COTS) 1 LI PreviouSly Developed SoftWare (PDS) and 
Software Commereial-i>ff.,the~Shelf(COTS). 
5.1:5 Records Collection, Maintenance, and 16 SQAP Nlfamtcnancc 
Retention 
5.16 Trafuing 13 · Sofuvare Training 
5.17 RiskManagement 14 RiskManagement -
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