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1. §IY-.J 
*~fil (Verification) cl3J:U:fm~tt6i~(Val i dat ionHt@i (.C...ll', V & VttiOOclllJ! ... 5~) (;t, Non Re-Wri tab I e 

(NRW) Field Programmable Gate Array (FPGA) Based PRM System Qualification Project(F PG Aggm 
j]*~=~ :Y.A 7 A~fil:1a:; I.? !--) O)f.::~r;:m~~:h.- [Im I ~]~fiO)MIJ.i\f±tilS:(PN-0020614) [;:-Cf~ 
~~n~v&vtttoo~*~~k~~c~~~c~~. 

2 . ~!I.{{ !Bit!= 
2 . 1 . J:.fil!Blt!= 

(1) [Im I ~]~fi 11.A.f±~lf "Procurement Specification for Test Specimen Units, 

Interconnecting Cables" • • • • • PN-0020614 Rev.2 

(2) [Im I ~~fi ~*f±~w "Equipment Requirement Specification 

of FPGA based Units" 

( 3) [Im I ~] ~fi '.J 7 1--- r) ::r. 7 ~~~IDEttiOOl.t 

• FPG-RQS-C51-0001 Rev. 6 

"Software Qua Ii ty Assurance PI an" • • • FPG-PLN-C51-0002 Rev. 2 

( 4) [Im I ~]~fi V & Vtt@iff 

"Verification and Validation Plan" 

(5) O*:Y:1J~fi ~~~tiOOl.t "ProjectQualityAssurancePlan" 

( 6 ) [Im :Y :1J ~fi ~f*Ifi~ · · · • • • • • • • • • · • · · 

2.2. iim~~ 
( 1) [Im :Y :1J 5iiM FPGA~~m:J~~* . . . . . . . . . . 
(2) [Im :Y:1J )iiM F PG A 7J'(.-f .Am:J~~* . . . . . . . . 
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(7) [Jm:Y7]5i~ '.J7t--r:J::r.7~7~7~~·~£mm . . . 
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3. :iE'.~clll!~ 

3.1. ~~ 

( 1 ) Ullm~~(FE: Functional Element): 

5B8H6008 

~!fg~~ FE (;;J:, Jj\m~tJ:~J.!1§1/m""C'(!i) t)' ~/"~:$7-)rj'-A l--~lfilC-C7'C~r;:~fil~;f1.t;:'f>(7)t: 

m9o F EfiV HD L ""C'~~:i!l!~;ft-CL\.Qo NRW-FPGABased PRMSystem (7)V HD L Y-A:J- ~Ii, 

FE c F ErdJO)fl~0),.7;.;Q)timP!~tt.Qo 
( 2 ) i: y .::i. - JI,, (mo du I e) : 

.:z.='Y f--t:fJiP!9.Q!i!flt:o ~y.:z.-Jltl;;t;~Q)t,;ftt.::~'fmt:~::>o 191Jxli, 1§1/m~~.IX. AC-DC ::J / 
/'<.-:$?, ::J;t..?9 • 7-f!//IJ~o .:z.='Y i'-0)'.ijit'.~!lllo 

(3) *-:11--•J.AI'- (netlist): 
~J.!.g.P!'/_:..Jltl;:.:t?-C~P!~;ft.Q~~O)~!J!o ~tt:,!if;;J:.F P GAIW·:.i?t:V HD L ~-A::J­

~O)~""C'~:i!l!9.Qo ~J.!.g.P!'/-Jlt[;t, V HD L Y-.A::i- ~i)\b~J.!~~P!~ • .t..'Y I'- I) A !--0) 
~-rattJ"'t.Qo ~~~~'/-Jltl;;J:, .t..-:1 "IJ A f--i)\b F p GA [;:~~"'t.Q~O), ~w~~O)~J.!at.i 
fJ:iie~~;~~~JE'.9.Qo ;::O)*S~l;t F PG A l::.:i.-.Ax':/:1 cll¥1itt.Qo 

(4) .:z.=-:1 I-- (unit) : 
NRW-FPGA Based PRM Sys tern [;;J:, LPRM .:z.= 'Y !--, LPRM/APRM .:z.= •;.t !--, FLOW .:z.= 'Y l'-fJ\b~l4P!~ 

:f't.Qo a..:z.=-y H;t~J:JIJ·9~/0):Y-\7-:Y""C', ~:gjI[;:~y.:z.-JL-t'.~f:PlT.Qo 

(5) 9~1!ilm (validation) : 

13 at.ic-t .Q1'J~"'-0)%'1E~*n$jf.ey.fE~n -ct '.Q;:: c~. ~!tc!l§:Uat.itJ:filmO)m~r;:.:t :>-C~~ 
"'t .Q;:: co 

( 6) !tiiE(verification): 

~~~ ~ nt-=~*t1$~JE ~ n "'"( t \ .Q;:: c ~' ~~ c !\§:ffJl.at.JtJ:filmO)m~ [;:ct? -c~~"'t .Q;:: ca 

3.2. ~~ 

(1) F PGA: Field Programmable Gate Array. FPGA-Based PRM System use non rewritable FPGA as 
key components to perform their functions. 

(2) P RM : Power Range Monitor. PRMmonitors the reactor power in the power range using neutron 
flux values measured in the reactor core. 

(3) RTM : Requirements Traceability Matrix 
(4) VHDL: Very High Speed Integrated Circuit Hardware Definition Language. 
(5) V&V : Verification and Validation 
(6) VVP :Verification and Validation Plan 
(7) VV R : Verification and Validation Report 

-4-
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4. V& V:fl~ 

4 . 1 . /D-:/ I.? r'f*iM * F PG A~lli:tJ*t=::9Y7-7 A~~:ta VI? H:srt.Q :ta::; I t7 rf*fii~fj:, [mty7'J~fiC7) 
~~atiilt (5B8H6000) f;:~-:J-~, .CJ. "f f;:~91*fti!J1?~:61§~ :f1..Qo 

[ il~~~ru~: I 
I 

-------- --------, I 

ili!H7° a;/ 19~) ~i!f (J° a5-· :r.9~) ili!f (7° a:; l!IH 

V&Vt!!.3 llf.EC Q A:f!!.3Wf.E~ 

Ji:f.EC I 

--------~-------, ·-------~-------, ---------!--------------- -------
V&V iiiH!!.3 
7--A ~1'J!t-:1A 

t=EEU!!.3~A ~~i*IDE~A 

I I I 
( V & Vt!!.3 ) ( iittt!!.3 ) t:Eimm3 ( Q C:f!!.3 ) ( QAU!.3 ) 

L----------------- L----------------- l----------------

t.§.3P>J~ ii.fi~$P, :f.§.3 ~ 

l!~BBr,• [iijty7] 

~~~tt:f.§.3!/Jlt-/A [iijty7] (ffityM) 

il~~~i*IDE~~ [iijty7] (Lijty~) 

l!~~im:f!!.3~· [ffity7] (Lijtyim) 

l!i!f C/lJ-;:; I t7 r) JtffC. ~tt:f.§.3Jtf.EC *1 [iijty7] 

l!i!f c:ta y I t7 r) Q At.§.3ftf.EC *2 [iijty7]Mt~ [~7] (~~) 

&'!if <:ta YI t7 t--> v & vt!!.3fta:c. ~tt@tt~IDEC [iijty7] 
' 

( 1) ~~BBrU~; 
1!~$PH~:lj:, ~jlITT-iiWSJ::lt4s:V & VITT-iiif(J)p;j~f;:·:>t \'""(7ft~9 ~;:. c f;:J:: tJ, /lJ Y .:i: 9 

r1lttsJ::ltV&V:1Jtte::J.:~L.. ~~C7)il'Efijfif~~:f.§.3Cl;:~m9.Qo fJ:S, 1!~$P,Afj:, ~ 
DR7-7~:t~•ii9.Q~. *~~~-e~~.Q;:.c~J::U. :1lJYI?rC7)il'Efi~~49.Qo 

c 2) iliif C:tlJ YI? r) v & vt!!.3•-a:c 
1!1if(:1lJYI?r)V&V•f.EC~.~~$MA~Gff$~n.Qo ~;~, V&V~ifC~.~tt 

m3!1~-:tc~nnL-~v&v7-Ae~•L-. v&v7-Acc~~*:taYI9r~s~.Q 
v & v ~~eil'En9 .Qo 

( 3) V & V7-.b. · j. //~-
V & v7-A · j. /1'\-tj:, ~tt:f.§.3?'"J1t-:t c~!Rn L-. tr1-:>~ITT-t!!.3~clf!il~.CJ.J:C7)tt~effl-:> 

j. /1~-i:mP.lt~n.Qo 

4.2. Ifi 
v & v I~fj:, [mtY71~fiC7)~f*I~~(CZ-05025) f;:~m9.Q 'f>C7)c9.Qo 

4. 3. '.) 7 r rj I 7im~11~*7J<~C7):j$*!J.~ 

'.J7 rr:JI7~~tt~*7.l<~f;:·:H\'""(fj:, [mt I ~]~fi '.)7 r9I7~1tf*IDEttiilHFPG-PLN-C51 
-0002) f;:~:)~, * F PG A~llitl*t=::9Y7-7 .b.~fil£:1CI y I? 1-- f;:sft.Q F PG A Cl Y ~? fj:, 
vl'\Jv 4 Cii...tfil~* vl'\Jv) 1:1ll~f'tJ'lt .Q" 
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4.4. V&V7--.b. 

*7"0 :/::r.? f--O)V & V (;:fMJ9.Q~~.a::tf!39.Q V & V"f--.b.;;I. //'\-(;t, ~tt'T-.b.cl;t~:lr(.,, 
tJ)-:>~tt'T- .b.O)~~t=l C: ia.l~t.J.J:. O)tt:Ji.a::~9 .Q 'b 0) C: 9 7a> o -t-:ft t> 0) ;;I. / 1'\-l;t, ~iWitfBPH~: 1;: J:: 
U7~-f/~:ft-~~O)~~~ffi~97a>o 

tf!sP-J~ i'JT~ff~P~ , t.!!~ . 
V & Vt!!3~ff:j!f. . v & v (@.O)j?.)~;JsJ::(J\~~~~ 

[m!:Y71 
• F PG AIDtttl;:fM);f?.Ql@.O)w.J~(~fil)~~ 

V & Vt!!s.:E:m: • v & v (@•O)w.J~;JsJ::(J\~~~~ 
[m!:Y7] (m!:YM) • F PG AIDtttl;:OO;f?.Ql@:j:O)j?.!~(~fil)~~ 

V & Vt.E!.3.:E:m: ·V&Vl@.O)fF~t.E!.3;JsJ::(J\w.J:m:~~ [Jjj!y/] (m!:YM) 

V&Vt.E!.3.:E~ ·V&Vl@.O)fF~llis;JsJ::(J\w.J~~~ [m!:Y/J (m!:YM) 

V&Vllis.:E~ ·V&Vl@.O)fF~lli3;JsJ::{J\w.J~~~ [m!:Y/J (m!:YM) 

V & Vt.E!.3 . v & v l@ilO)fF~t.§.3~~ [Jjj!y/] (Jjj!yM) 

.:..:.<:, v & V!Ellfcli, *v & V~t@•, R TM¥1H!flf, §7 :i:-;(O)V & v¥&••<~-x 1) L.nf~ 
- !--) ;JsJ::(J\V & V~~¥&&•.a::~9o °*f.::, IDtttlg}•(;t F PG A~ttl;:OO;f?.Q[g)."t:'iY.> U, I\- t-:? 
.J: 70)IDtttl@•;JsJ::(J\~i§[81.l;t!Jt< 0 

4. 5. :ilf:E 
V & V 7-.b.(;t, t.J. ~O) V & V ;i§"tl.J 1;:-:> L \-C~iftJfiY.>.Qo 
1 ) *V & V~ti@:f!tQ)f'f~ 
2) ~ttl8J•O)~:a::'l (reviewer) C: l..--CQ)~ll vt::.:i-
3) RT MO)v t:::z.- (RT Ml;:l: (l*T-:tJ) 1J)t>~i~t...td1!£~7:i:-;(RTM1;:~:5< 'bQ)c9.Q) 
4) §V & V 7 :i:-;(0)~7mfl;:;Jslt.Q V & V¥&5•0)~fi 
V&V'T-.b.~, ~T-1J)O)V&V7--.b.~ML.--C,V&Vttiffii•;JsJ::(J\V&V¥&&•.a::~g~<m 

tli9 .Q 'bQ)c9 .Qo 

4.6. '/-Jv 
;~Q)'/-Jv.a=uem9 .Qo 

< 1 ) mfUJ1€i~'/-Jv (Synp 1 i fy) 
V HD L Y-A::J- t-:.a=.A:t.Jc L--C~Jl€i~.a::fiL\, net I ist .a::tli:t.J9.Qo ilJ.iM~c (.,-C, 
V HD LQ)J'.(;~7-:i: -:;? C:, €i~~tl.t.::~JIO)JMiE7.:i: -:;l.JtJffi;f?tl..Qo 

(2) Netlist t::.:i-IJ'/-Jv 
Net I ist t::z.-IJ'/-JL-l;:t, net I ist J:.O)~~~~r13iQ)*1!i€i.a=:tJl~l;::J::?-C~fil9.QltdJl;:UI! 
m~:ft.Qo 

( 3) ifc!~ifc!**'/-Jv (Designer) 
ifc!~ifc!**'/-Jvl;:l:, ;i:.-:; J'-1) A 1--tJ)b F PG A (;::~~9.Q~O), P-.1$ifc!~0)4~JllY-JtJ:ifc!00:-'ft~~ 
~9.Qo .:.0)*1!i:!J!l;t F PG A ~.:i.-;(x-:;7" C:llflitl..Qo ifc!ii:ifc!~'/-Jvl;:l:, ~:z.-;;(x-:;7" 
.a::fl:~9 .Q-1J"t:', · Y ,=: .11/-y 3 /(;:ue;f?:f1..Q~g7-9 .a:-1:~9 .Qo 

(4) V HD Ly.=:.:i v-9 (PinPort) 
VHDL:Y.=:.:i.v-'.$7~,VHDLY-A::i-t-:.a::Y.=:1v-y3/~J::?-Ctl.JIY-J~~~9.Q 
t.::&f.>l;::ffl L \ i?>:h.Qo y,=: .:i v-:Y 3 /l;::l;tifc!~ifc!**'/-JvtJ~tli:t.J9 .Q~g7-9 .a::ueffl9 .Qo 

(5) ~~'/-Jv(Silicon Sculptor) 
~~'/-JL-1;:1:, F p GA 71'\-f A"\.ifc!iliifc!**7-9Cl)~~l;:ffl L \ i?>tl.7a>o 

.:.;tJ.t,Q)';/-Jv[;:l:, [Jjj!y/J)m~ D-68020 fF PGA:YA7.b.Y7 l--?.:i:7'/-Jv~Jl~i1tJ (;:~ 

:J~, ~Jl~:h-CL\.Q'bO)c9.Qo *t.::, .:.nt>'.!1-Jvct...-c, WTL-t\~~~~J'HY7 f--O)mJ~'bL,. 
<l;tl!Fi¥Y7 l--~ueffl9.Q~€il;::l;t, tl4~~Jll;:M9.Q~*~~ti·[m! I IDtJ~fi Y7 l--?::r.7iWi~~ 
filttiffii.(FPG-PLN-C51-0002) ;JsJ::(J\[Jjj!y/])m~ D-68020 f;::t;E? :t,O)c97a>o fJ:;Js, .:.;tJ.t,0)';1-)v 
~uem (...f.::§ v & v;i§"tl.J (;:-:> L \-C(;t, t.J.~O)~lji'T:'~E~ (.,, -t-O)ffeffl=i!fO)ttii;;JsJ::(J\filli**I;::-:> t \-C(;t 
[l*:Y715m~ o-68016 r F PG A~~mi~~i1tJ r;:itE? 'bO)c9.Qo 
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5. V & V/IJ-e.A 
V&V/IJ-e.A~, ~©7I-X~~~~-~~~o 

( 1 ) v & v itiii~f'i=lilt 
( 2) ~*>E'.~7 J:-;;( 
( 3) ~ITT-7 J:-;;( 
(4) ~~7J:-;;( 
(5) .:z.='.:I t--/-E.Y.:i-Jl-Validation7J:-;;( 

lg) 5-1 V & V :1D~.A 
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s. 1 . v & v tti'OOIH'l=fflt 
V & V7-.b.J;t, (jjji~7J){RIJO)~fi9.Q V & Vlit@ilfl:::~fMt.,,t.:: V & VlitimHI (~'if) .a:-fFPX;t.,,, (jjji 

~1J) 1:::¥.Hi:iO)..t, ffcM!.a:-~.Qo-

5.2. ~:::JtiE'.~7:r:-;;( 

~:::jt~~7.:r.-~JJ)V & V~~11J~~b1§9.Qo 
V&V.;(//-:; !--: 

(1) [jjji I ~~fi ~:::Jt{±~•CE RS: Equipment Requirement Specification) (~~IBJ=I=) 
(2)/0:Y.:r.~f--tt@icf3~~~$~~7.:r.-;(RTM ~~!Bl~ 
(3) .:i=-:; t--/.:c:Y.::i.-Jv~ttf±~• Cvt:.:z.-!Blli) 

V& V7r) !--/-:; !--: 
( 1 ) @it vi:· .:I. -¥!li!i 
(2) ~:::jt~~7.:r:-;(R TM 
(3)~;:Jt~~7.:r.-;(V&V¥!li!i:;: 

5.2.1. @i!=vt:.:i.-(Document Reviews) 

V&V7-Al:::cf31j".Qgp.J~~(reviewer)l;t, ~5. 2. 11;:~-t@•O)@•vt:.:i-.a=ft?o 

~ s . 2 . 1 .:i=-:; 1-- / t :Y .:z. - Jv~~H~~ttf±iti! 

No. jgj1!f:g~ 181··~ Wi~ 
1 LP R M.:::t=-:; !-- ~H~ttf±~tt 5G8HA748 HNU100 
2 L PR M/ APR M.:::t=-:; !-- ~H~litf±~ll 5G8HA749 HNU200 

3 FL OW.:::t='.:I I-- t!H~ttf±~i! 5G8HA750 HNU300 

4 LP R Mt:Y.:i-JL- t!ff ~tttt~• 5G8HA751 HNS011 
5 AP RMt:Y.:z.-Jl- ~H~ttf±~1! 5G8HA752 HNS020 

6 S Q R 0 0 Tty .:i - JI.- t!H~ttf±~:!j: 5G8HA753 HNS030 
7 F LOWt:Y.:z.-Jl- MH~ttf±~il 5G8HA754 HNS040 

8 ST AT U St:Y.:z.-Jl- t!H~ttf±~lf 5G8HA755 HNS091/HNS093 
9 8 LAN Kt:Y.:i-JL- WH~litf±~:;: 5G8HA756 HNS490 

10 L VP St:Y.:z.-Jl- t!ff~tt{±~• 5G8HA757 HNS500 
11 AOt:Y.:z.-Jl- t!H~ttf±~tf 5G8HA758 HNS511-HNS514 
12 DI Ot:Y.:i-Jl- WH~tttt~:m 5G8HA759 HNS520 
13 TR Nt:Y.:z.-Jl- t!H~ttf±~:!j: 5G8HA760 HNS530 
14 RCVt:Y.:z.-Jl- MH~ttf±~=I= 5G8HA761 HNS540 

.:i='Y t--/.:c:Y.:z.-Jv~litf±~:;:1:::~*tL-5~7 t--9.:r:7~:::Jtf±~~- j[;~tt. iEiitt. -1! 
11cf3~ ~ffl!;'t10)1JL'i?.1J) €> v t: .:i -9 .Q o ~* l:::P!'*tJ:.'i?.tJ}~ < , TA 1-- ilJfmiY.> .Qt' liU~ilJfm 
"t'iP.> tJ, tJ)'?*t:~;:Jttl}§t,A;f'J.ilJfmfJ:fiiY.>.Q t \l;;l:~O)~eJ.a:-~lu"t'L \.QtJ)c? tJ)l::::H \""('b v I:: 
.:z.-O)llti:?.c9'5o ttlfm~;:Jt, .;( /:9-7 .:r.-A~*- cf3~~t!fmO)~J U ~-Cl::::Jt \""('b v l::".:z. 
-9.Qt>O)c"t.Qo 

~&l:::gp.)ii~l;t, vl::'.:i-*i!i;f;.a=[jjjiy/Jim.:ii D-68016 fF PGAl!~im~~~J I::~:)~, 
1811f{l::9 .Q it 0) c 9 .Q 0 

5. 2. 2. ~*)£~7 :r:-;;(f;:<f.517~ RT M~ffi-11.J 

( 1) ~;:Jt~~7 z-;(R T MO)f'FJ'X 
~lit~l;t, ~;:Jt~~7 .:r:-;( RT M~f'FP.lt9.Qo ~*~~7.:i:-;(R T Ml;:I:, ~$~~7 .:i:­

;( RT M 1:::aC.Jill~nt.::~:::Jt.a=.:i=-:; 1--/t:Y .:i-)v~tt{±~ltl:::l!C.~~nt:~*f±itl.WEI l:::Mt.,, 
-C !-- v-A 9 .Q 'bO)'"t'iY.>.Qo 

V & V7-Al;;t, ~:::Jt~~7 .:i: -;(RT MO) v t: :i.-.a=fft \, J;,l~~~filE9.Qo 

1) ~~~~7.:r.-;;<t7)&0)ti~ctJ:.Q~*1J}, 9tJ:t>!> ER s 1:::ac.~~nt:~:::JttJ), .:i= 
':J 1-- /t:Y .:i -JL-~ttf±~1itl:::liC.ti~nt:ttl~~~*l;:Mftt9 .Q.:: Co 

2) .:i=-:; 1-- • t~.:i-JL-~litf±~i!l:::l!C.il!!~tl.t.::~-CO)~:::jt(;j:, W:~~~7z-;(tJ)bO) 

-8-
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~* r::c:1::? -c .:h 1'\-an, .:z.= './ t-- · .:e: ~ .:z. - Jv~~tf±~•-efFPX; ~ nt.::~t.::tJ:~*1;;1: 
fJ:L\;:C:o 

*RT M v t:.:z.-Cl)fe~(-;t, V & V7-Al:::c:I:: ?-Cig).-fl::atl..Qo 
v I::'. • .:z. -Cl)fe~r;:a L \-C, *ii>Eli El (open i tems)·i:>J: ~~)M'@j (nonconformance) tJf~ji~;ti 

t.::~'€if;:f;;I:, V & V7-Ali~it7-Af:::M~-C. ~R;v~- t--~~fil.h i!jt~~~~~*9.Qo 
a&~. v&v7-A~. ~~ank*iimiiE1ac:1::~~:iM-€i~~T::tJ)C7)llim~k~~~~ 

? -C, (m!T::tJ) f;:¥fl~9 .Q 't> Cl) C: 9 .Qo 

(2)~*>E'.~7;:i:-ARTM~~-C7)~* 
~*JE'.iii7 ;:i:-ACJ.) RT M¥!l~·~~~9.Qo RT M~~·(;;I:, {'!=pj(;~f.:: RT M 1:::1:mx. ~~ 

*tJf.:z.= './ t-- / .:e: ~ .:z. - Jv~tt1±~-: r:::&~ ~ n -c L' .a;;:: e:, a c:1:: ~*iimii El c-t-Cl)M~:Rm~ 
-a-Ai(? p Q 0 

5. 2 . 3. :~:;;jt~~7 I -".AV & v ~11N!tO)~fi 
V & V 7-A(-;t, .CXF~-a-u~*JE'.~7 I -".AV & V¥&~1t~~fi9 .Qo 
1)~•vt:.:z.-C7)~~-*~~•~ 

~•vt:.:1.-"'-C7)•~e:1;;1:, vt:.:z.-~t.::igJ•:B. igJ•:llf~, ~~Cvt:.:i-)~:g, f'F 
PX;B.~~B-~~BC7)~~'t>?-Cm9o 

2)~*JE'.~7;:i:-ARTM~M9.Q•~ 
~*m~7 ;:i:-A.R TM r::M9.Q.~c(-;t, ~*m~7 I-ART MCJ.)~•:m:~. fFpj(; 
8. ~~B. ~M!B~~c9;:C:-e't>?-Cm9o 

a) v & v~~JJJr::aL '-c, :ta::; ::i:? t--~jl!bt>.QJ:-e~ C.Q 1J A?C7)ft~r:::~l:3:9 .a; e:~x 
&.;ti..Q~~~Ii. tt!!Dlf~Ii. m~~Ii 

~fiatl.~V & V¥!l~1tl-;t, (l*T::tJ) V & V7-Al:::~i-t9.Qo 

-9-
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5 . 3 . ~IT 7 I - ,;;( 

&tt7 r. -Xf;:t:>L '-C. F PG A&~tf±1*11f.l~~ F PG A~1J1;:1'r:P!~:tt.Qo F PG A Ii • .:C-:tt-t:tt1i 
L'K~n~~Qk~.&tt7r.-XS~~-~7r.-X©~ck~©~~~@~K-ft9.Q~c~~­
~~Qo FPGA©~~-tt~. FE~~mk. ~:tt&©FE~~-9Q~CK~?-C·~~:tt.Qo. 
?-C. ~m~:tt.Q F E[j:, [1*~:11 iiiil D-68018 fF Em.l~~*J f;::fE~~:ttk5-1'7~..f ?Jj,~~ 
~if!(;-C. 5-1'75 1J [;:~~~:tt-CL'.Q FE [;:~NQ'b©c9.Qo 

V&V..f/7':11--: 
( 1 ) .:i.= ':! 1-- It::/ .:z. - Jv&~t1±1*ii C~*l@W) 
( 2) ~*:fE~7 r. -X R TM (~*l@W) 
( 3 ) F P G A &tt1±1*11 ( v t' .:z. - l@W) 

V&V791--:1':1 !--: 
C 1 ) l@W v t· .:z. -~1S-
C 2) &tt7 .r. -X R TM 
( 3) &tt7 .r.-XV & V¥!l1S-lf: 

. 5 . 3 . 1 . ~:§ Ld: .:z. -

~--~- ~T©l@Wve.:z.-~ft5o 
No . .- l@W:8f11\ 
1 -2 

f---

3 - 4 
f---

5 
f---

6 -
7 

f---

8 -
9 

f---

10 -11 
f---

12 -13 -
14 -15 -
16 

-
17 -
18 -
19 -
20 -
21 -
22 -
23 -
24 -
25 -
26 -
27 

-
28 -
29 -
30 

' 
-10-

i a,c1BJ1f:li~ fili~ 
5G8HA763 TRN Module 
5G8HA764 TRN Module 
5G8HA765 TRN Module 
5G8HA766 RCV Module 
5G8HA767 RCV Module 
5G8HA768 STATUS Module 
5G8HA'769 APRM-Module 
5G8HA770 APRM Module 
5G8HA771 APRM Module 
5G8HA772 APRM Module 
5G8HA773 APRM Module 
5G8HA774 APRM Module 
5G8HA775 APRM Madu e 
5G8HA776 APRM Madu e 
5G8HA777 APRM Madu e 
5G8HA778 APRM Madu e 
5G8HA779 APRM Madu e 
5G8HA780 LPRM Madu e 
5G8HA781 LPRM Madu e 
5G8HA782 LPRM Modu e 
5G8HA783 LPRM Modu e 
5G8HA784 FLOW Madu e 
5G8HA785 FLOW Modu e 
5G8HA786 FLOW Madu e 
5G8HA787 FLOW Madu e 
5G8HA788 SQ-ROOT Module 
5G8HA789 SQ-ROOT Module 
5G8HA790 SQ-ROOT Module 
5G8HA791 SQ-ROOT Module 
5G8HA792 SQ-ROOT Module 
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F p GA ~ttf±~•r;::'S'*:h.-5 '} 7 1--? .r. 7~lltf±~e. :ie~tt, iHitt, -lttt, SJ:~fff 
!f;•jiC7)ilt,~tJ)b v t:.:z.-9.Qo *t.::, F PG A~ttli, [mE . .-:1Jimli D-68017 f F PG A'TJ'\.{ 

Aml§E~•J Appendix A1;::~2.ti~ :h.k~l!tJv-Jt.-1;::~?-CL \.Q tbC7)c9-5o v t: .:z.-1;:00 v·cC7) 
~~IJC7)~i~*IJili. F p GA C7) IJ-;; ':11.7 tJ~!!,Jt[;:~~~~OZJ.C7) F E euem L--rtlill£~ nfJ:ltnltfJ: b 
fJ:L \;:. c. SJ:~ F E cC7).{ /9 7 .r. - AtJ~ F E f±~-:-C7)a2.tic~e L--CL \.Q;:. c"C'N.>-50 

*t.::, IBI•v t: .:z. -[;:[;:J:, Ul!Jf.19 .Q F E Cl)IBJittJ~~fil~OZJ. "C'i?.>.Q;:. ceiii~9-5;:. c tb'S'O=b 
C7)c97a>o 
~ b [;:, ~~::;!if;:J:, v t::'.:z. -*6m~ [mi::Y71imli D-68016 r F p G Al!~mJ§E~*J [;:~:j~' 

IBI•ft"t .Q =bC7)c9 7a>o 

5. 3. 2. F PG A~tt7.:i:.-;(f;:Slt.Q RT M~!ll.J 
(1) FPGA~tt7.r.-;(RTMC7)~~ 

~l!t:iil;:J:, F p GA ~ttf±~•r:::l!Cti~ :f1.t.::~ttf±~e~*JE'.¥i7 .:r. -;(C7) RT M [;:M L--r l-­
v-A "t-5k~-~tt7.:r.-;(RTMC7)~~err?o 

v & V7-A[;:J:, ~tt7-AC7)f'i=l£L-k RT MC7) v t:.:z.-errL \, j;.J.""fe~fil£9-5o 

1 ) ~*JE'.~ 7 .:r. - ;( tJ) b Cl)~fji c fJ:-5 ~*tJ~, * F P G A ~itf±~• r;: 1-- v-A~ :f1. -CL\ 
-5;:.co t"fJ::b'5, *F PGA~i"M±~•1::~2.ti~:f1.kF PGAf±~i;:J:, .:C.Y.:z.-Jv~ 
ttf±~•l::l!Cti~ nktt\HjgSJ: ~-1 /9 - 7 .r. -A~*e &~ L- -CL '-5;:. co ~ t> 1:::, 
~-JE'.~7.r.-;(~i;,C7)'J71--?.r.7~~11~**S~IUC7)~-~FPGA~tttt~ 
•r::&~~n-rL \.Q;:. co 

2) F PG A~tttt~•tJ)E>~*~¥i7.r.-;([;:~tJ)?-C, ~-1J~ 1-- v-A"°C'~-5;:. Co 

*RT M vt:.:z.-C7)*Emi;:J:, v & V7-Al::J:?-Cig)tfft~n-5o 
v t: .:z. -C7)*Efmr:::SL\-C, *iiJE'.IJi§ (open i terns) SJ: ~::r-::ile (nonconformance) tJ~§Effel~ :f1. 

k~e~~.v&v7-A~~tt7-A~ML--r,~•v~-!--e§ErrL-.~~M~e~*97a>o 
-~;~. v&v7-A~.§Effel~hk*iiJE'.~13SJ:~::r-::ilee~=.rn>C7)mJE'.~k~•~~ 

?"t". (1*7-n) r::¥&&9-5=bC7)c"t-5o 

( 2) F PG A~tt7.r.-;( RT M¥!l9ff'C7)fi~ 
F PGA~tt7.r.-;(C7)RTM¥ll&•eti~9-5o RTM¥1l&•l;:J:RTMe'S'OZJ.. F PGA~ 

ttf±~•-e*~*tJ~cC7)J:? r:::&~~nktJ)e~2.ti9-5o 

5. 3. 3. ~tt7.:i:-;(V & V¥!l9CC7)~fi 

V&V7-A~-~""Fe-a-o~tt7.:i:-;(V&V¥1l&•e~rr9~ 
1 ) IBI• v t: .:z. -C7) ::i t:-*t.::li~P.~ 

igJ:fivt::.:z.-A..C7)~mc1i. vt:.:z.-L-klBI•:s. igJ•3~- ~~<vt:.:z.-):lf:S. 111= 

1£B,~~B.~~BC7)~e=b?-C~t"o 

2) ~tt7 :i: -;( R TM A..C7)~P.~ 
~ITT-7 :i:-;(R TM [;::M"t.Q~mcl;:J:. ~iit7 :i:-;(R T MCl)IBJiHlf~. ~1£8, ~~ 
B. ~~s-e~2.t";:.c"C'tb?-C~To 

3) F Eig)., F E5-1':15•J~l.ISJ:~'J7 l--?.r.7';/-Jv~l.IC1)*Efml::-:JL\""(C7)~[~ 
5. 6 Iji[;:~t" F EC7)1BJ:fiv t:1-*6m. 5-1' :15 IJ '{;fl.ISJ:~'J7 1--? .r. 7';1-)f.,~ 

l.IC7)*Ef me =b? -r~-t o 
4) V & V~l§'Jjj[;:SL \""(. /Cl~ x 1.7 1--e;m~.Ql:"C'!'.E C-5 •) A9C7)@~[;:~~t" -5 b~;t 

t>n.Q~ffel*~-m~*IJi-~~~IJi 
§Err~:ttt.:V & V¥&&•1;:t, (1*7-n) v & V7-Al;:~{-f"t.Qo 

- 1 1 -



5. 4 . ~~ 7 I - _:;( 

-~7.:r.-A~S~Q~~~~~. ~O)A7':1:1-C:fibh.Q. 
AT':!/(1) :VHDL'..1-A~-~O)~pj{; 
AT':!/ (2) : F P GAO)·~ 
AT':/:1 (3) : F PGAO)~~ 

5B8H6008 

AT':!/ ( 1) -C:l;;I:. '..171--9 .I7~iit[g]if(F PG A~tti±t!lii)tlH~O):fl~~*t:•~TQ~hl). 
D*:/7.J~iiD-68017 rFPGA71'\-1'A!m~~-J (;:ittL\. VHDL'..1-A~-~t:i'Fpj(;"tQ. '..l­
A~-~0)~-7~/if~~- ~H~hO)FEffittem~hQ. 

AT':!/ ( 2) -C:l;;I:. V HD L '..I-A~- ~tl~~Jl€ipj{;'.!J-J[,(Synpl i fy) (;:J:?-C~J1€ipj(;~hQ. 
~J1€iP.lC:~ ht.:: '..I-A~ - ~1;;1:. !f.il!f.~'Y-JLr(Des i gner) t:uem L--C7 .:i-A'<' ':! :tr;:m:mL-. :U'H-t 
lf'Y-JLr(Si I icon Sculptor) t:uem L--C7.:i-A'<'-:J:17cr F PG A r;:•~"t.Q. AT':/:1 ( 3) -C:uem 
~h.Q7A l--"'\:?9<13.J::V:F PG A~~i±~•(F PG A test procedure)!;;!:. [l*:/7.lila~ D-68017 
r F p GA 71'\-{ A~~~-J (;:itt?-C. C::.O)AT':I :t-c:m~"t .Q :t>O)cT .Q. 
AT':/:1 (3) "1:'1;;1:. VHDL:/~.:iv-9(ModelSim)<13J:V:FPGA~~~~(PinPort)t:uemL­

-c. J:~c7 .:i -Ax •y :tt:•~L-t.:: F p G At:iiit~"t .Q. Mode IS im 'Y-J[,l;;l:iiitMil;::St:rr ?-ClfJ~~ht.:: 
TA!---"':? 9 r;:~-::H \-CF PG A"-.(J)}..'tJt:~P.l{;"tQ. 

V&V-1'//-:J i"-: 
( 1 ) F P G A ~tti±tl=lf (~•18111:) 
( 2) ~tt7 .:r. -AR TM (~•181if) 

(3) F PGA~~frtl=lf (l..11:.:i-(g)•) 
( 4 ) F p G A ~~P.lttfi=I= ( v e .:i -lgje) 

C s ) 3.= ':! !-- /-=e::; .:i - JLrK~frtlil C v e .:i -(g)e) 
V&V79 !--:1':11--: 

c 1 > !gjft v e .:i -¥Hi!:r 
(2) -~7.:z:-ARTM 

(3) -~7.I-AV&V¥'ai!:r=I= 

5.4.1. V HD L '..1-.A~- ~O)f'Ffil(;<13J:V:~:fl.g.P.l{;cv-1'7? 1--~H 

V HD L './-A~-~!;;!:. [mi::/7.J~ii D-68017rF PG A-Tl'\-{ AmJ~~·JO)~litJ[,-J[,I;: 

itt?-C{'FP.X;~h. -t(J)Cl:/':1:71;;1: F Etl~t>mP.X;~h-CL\.Q. 
~P.lC:~ht.:: v HD L '..I-A~ - ~l;;l:.~Jl€ipj{;'.!J-J[,(Synpl i fy) t:i°i?-CNet Ii st 1;:m:m~h. 

ED 1 F77-{J[,cl--Cf~H':f~:tt.Q • .:.(J)Netlistli. Netlist t:.:i.-'Jt:uemL-. IJ:/':1:7181c 
L--C~ffi"t.Q.:.ctl~-C:~.Q. ~tt•1;;1:, V HD L '..I-A~- ~C:Cl:/':1:7181t:.l:t~L-. iEL-<m: 
m~:tt-CL \.Q.:. c t:~M.!"t Q • .l:t~(;:;t:>t \'""((;;!:. /IJ ':!:? re,O)~~c FE (J)-{ /9 7 .I-A.rt-7 
.I':/:?""9~~<13. FE~Cl:/':1:7181-c:'~~*c~Q~Jl/Cl':!:?c~-C~:tt.Q. 

V & V7-Ali.C.l"'f(J)~Ht:fi?. 
1 ) ~Jf€iP.lC:'Y-JLr(Synp Ii fy) <13J:V:fieilfie~'Y-J[, (Designer) 0)1±\tJ L-t.::;t rf!-:Y7 7 

-1' Jvt:7 .:z: ·y:? L-. ~J!€ifflC:c v-1' 7 i:J t--tl~iER;/;:fib:M.t.::.:. e: t:'Y-JLr"-O);;J-/:/ 3 

/~~e:? :t-=/~· · ;it ':l-i!-.Y1;:c:1: 'J ~~"t.Q :t>O)c"t.Q. 
2) CIY':J~(g)cVHDL77-1'~0)ft~~~t:vt:.:i-"t.Q. 

uem L-t.:::ht!t:aA~21.h 1 > sc:1:tt2 > O)~-~~t:(g)~i~"t.Q. 

5. 4. 2. F P G A ~tt 

FPGAliit~/;;I:, [mi:://J:imii D-68016 rFPGA~~~~~-J [;:itt?-Cafim"t.Q. FPG 
A~~i±aitri. F p G A~~O)~tt1;:mb?~•e:1;;1:~1Jl;:~ff~h.Q F p G AK~fr•ei'FPl 
C~J:?-C9~~h.Q. FPGAK~fr··~~~"'f(J)~8t:•O~(J)c"t.Q. 

1) ~~"t.QJi§ 
2 > ~~li § m(J)€ia=l!1J~~• 

3 ) ~~-e ':! "7 ':! :1 

-1 2-
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4) ~~~:tll 

F PG A~~f;t, 11=JJ.rt.Q FE raW)fi~~ 1 O O % ON/OFF ( t--~1'Jv) ait.Q t>C1)c9.Qo 
t-- ~Ov~~C1)i.JJ'\ v 'Y ::h~q o o % f;:Ji V"CL \.QfJ)f;t Mode Is i m '/-Jv~ue::>-Crn~i:E'.9 .Qo tJ:<ls. 
1i~W1:!'1J~JJ.Jt'F9.QtJ)E.?1J), 91J:b!>, tiii!!11.>.Q L \f~U!Umt54 / r;:fi~a tt-CL \fJ:L \fJ)E.? tJ) 
{;t~tt81J~!j!IJlfjj"9° Qo 
~~M~C1) F p G A~tt8cf;tj]IJl;:~i:Eattt.= F p G A~~~{;t, ..tac F p G A~~t.t•111:: 

~L\, ~~~~~9.Qo ~~~f;t, F PGA.l::Git;~.5J(;itlf~Ffl~"t.Qo at>f::, [mi:~7Jii!~ 

o-s1019 rr.,u11.sii*!MO)JIJfJ~~J r;:~Wl.h r.,,£11.sii*!M~m~"t.Qo ;:;ttf;t~~"t:'~Jiatt 

t.=?{lti"a. l!~<SJ:0(tiij.5J(;C1)=1'Jm~. ~~1±•Cf3-f*C1)I. 5-0)181:J!:{l:;f::JfJ L \.Qo r.,,£11.sii*!Ml;t, 
~~t181C, ~JIO)f~lE. 11.>.Q L' l;t~·~ f::J;t Ct.=~~1±•0)~]1!, ~Jl!fi.r0)181=if:, ~-A. :::i - P: <Is 
J:~~o~~t--O)Jl!~c. ~~~Jtc~v~i-~~::>-CM~att.Qo ;:;tti;C1)~Jl!~&~*a 
tt.Qif:i:~~C1)1±•t>*t-=181C1tL,. if:i:•~~~~L,, r .. ,m.sii*!M~m;~~c9.Qo 

s .4. a. l@;t:vt:i-

~~-~-~~C1)181Cvt:i-~ft?o 

( 1 ) F P G A ~~1±•C 

~~-~-~O)§FPGA-~t.t••~vt:i-"t.Qo 

No. '/ 181il~ft-
1 

-
2 

-
3 -
4 

-
5 

-
6 -
7 

-
8 -
9 -
10 -
11 -
12 -
13 -
14 

,...---

15 -16 -17 ,.__ 
18 -
19 ,___ 
20 -21 -22 - 23 -24 - 25 -26 -27 -28 -29 -30 -

' 
- J 3-

...... ~.c 181=fi*~ fiii:i!f 
8T8H3379 TRN Module 
8T8H3380 TRN Module 
8T8H3381 TRN Module 
8T8H3382 RCV Module 
8T8H3383 RCV Module 
8T8H3384 STATUS Module 
8T8H3385 APRM Modu e 
8T8H3386 APRM Modu e 
8T8H3387 APRM Modu e 
8T8H3388 APRM Modu e 
8T8H3389 APRM Modu e 
8T8H3390 APRM Modu e 
8T8H3391 APRM Modu e 
8T8H3392 APRM Modu e 
8T8H3393 APRM Modu e 
8T8H3394 APRM Modu e 
8T8H3395 APRM Modu e 
8T8H3996 LPRM Modu e 
8T8H3397 LPRM Module 
8T8H3398 LPRM Module 
8T8H3399 LPRM Module 
8T8H3400 FLOW Module 
8T8H3401 FLOW Module 
8T8H3402 FLOW Module 
8T8H3403 FLOW Module 
8T8H3404 SQ-ROOT Module 
8T8H3405 SQ-ROOT Module 
8T8H3406 SQ-ROOT Module 
8T8H3407 SQ-ROOT Module 
8T8H3408 SQ-ROOT Module 



5B8H6008 

v 1:::·.:i.-1~. :ie~·!i c~-rO)~*~;lt.:::v~.ttl.ftEI tJ$1f.l~~n-rt \{)fJ\) • iE~tt <~~O)n 
~!. €i'~:f1J~~~r~iElA'tJ\) • -1!11 <~~1::.:WJe-r~1ft°€t'tJ\) • sd::ttffll!tt <E1at.icv-5iit 
~~M~.+~~-~~•Gtt-5~)0)M~~Gft5o 

~Ed::. Wil1f~f~. vt:.:i.-*6~~[)Jit:Y71ii.:ii D-68016 ff PGA~.§l.OO~~~J f;:~:J 
~. ig)ff.fl::.9 .Q 'bO) C: 9-50 

( 2) F PG A~~f.OC~i:f 
~:m:~ra:. ~F PGAiit•P-IG•w~vt:.:i.-9-50 

No. ,. igi--:g~ w :I\ ' a,c ig)ff:'i:~ ~;,!f 

1 9H8H0280 TRN Module - 2 9H8H0281 TRN Module -3 9H8H0282 TRN Module -4 9H8H0283 RCV Module -5 9H8H0284 RCV Module -
6 9H8H0285 STATUS Module ,______ 
7 9H8H0286 APRM Module ,______ 
8 9H8H0287 APRM Modure------9 9H8H0288 APRM Module 
~ 

10 9H8H0289 APRM Module 
I-

11 9H8H0290 APRM Module -12 9H8H0291 APRM Module 
I-

13 9H8H0292 APRM Module - 14 9H8H0293 APRM Module 
I-

15 9H8H0294 APRM Module 
I-

16 9H8H0295 APRM Module -17 9H8H0296 APRM Module 
I-

18 9H8H0297 LPRM Module 
I-

19 9H8H0298 LPRM Module -20 9H8H0299 LPRM Module 
I-

21 9H8H0300 LPRM Module 
I-

22 9H8H0301 FLOW Module -
23 9H8H0302 FLOW Module -
24 9H8H0303 FLOW Module -
25 9H8H0304 FLOW Module -
26 9H8H0305 SQ-ROOT Module -
27 9H8H0306 SQ-ROOT Mod·u I e -
28 9H8H0307 SQ-ROOT Module 

>---

29 9H8H0308 SQ-ROOT Module 
'----

30 9H8H0309 SQ-ROOT Module 
. ' . : v t: .:i -r~. tl ""F ~~IDE9 -50 / 

1) ~~{±f,jttr::.~2~~tLt.:::~~n~!l::~:H \-C, iit~1J$fit>tLt.::.:: Co 
2) ~~{±f,jjf[;:~Jitt~;f1.f.:::~-~Ej1J$~;f1.fJ:< ~~~;f1.f.::C::Co 

3) ~~f±f,ji:fl::ilc~~tLt.:::f1J~~f41::1iE-:>-C. iitm*S~O)€i'~.f!J~1J$fit>tL-rt \f.::.:: Co 
4) iit•q:i f;:~Jt~:tLt.::~.§l.0)~)1€l~~cYJt.::r.,~~.i:!aii~~~tii~9 .Q.:: Co 
5) iit~*6~1J$~f:I" .i\:tLiiT1iltz:'i?.>~.:: co 

(3) F PGA0)'.17 !--9::r:71"(-.A5-1'/ 
F PG Aiit•b$~7 ~t.::~. './7 l'-9-::r: 71"(-.A 5-1 /1JSiiil~:f1.'5o C::O)ftij: F PG A 0 :Y~ 

? r;:IJji~f.::~T-7 7-1' Jv1J$f*•~n~1JS, 'f*90)f!jfi(;:f~. F p G AO)~fjg, ~5!. i!j{~Jilf.f.5-~ 

~~9-5FPGA9~:Y-l'-~~:tL~:f1.0)FPGAO:Y~?·~~ttC~~d9'5o V&V~-

-1 4-
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Al;t., FPGA~Jl:Y-t-.~7.:r.'Y?L,, [jjji:Y:1Jiii! D-68019 fFPGAtf4/£~Il~*J I::~ 

*~hk•l3ffi~-A5~~ct.,T~n~hk~c£~~9~o 

5.4.4. ~~7I-;(R TM~~~ 

( 1 ) -~7 .:r. - ;( R T M O)fFPX; 

~tt;a-r;t, F p G A~~1±~•~9cfi9~AT';l1'0) RT M r;:ML,T ""v-A9.Qt.::~- -~ 
7 .:r. - ;( R TM O){'fp_X;~fi? o 

V & V7-Ali, ~tt7-AO)fFP,X;L,f.:: RT MO)v t:i-'2:fit \, t1'"F~~ID£9.Qo 
1) ~!!icfJ:.Q~*fJ~. F PGAl::t--v-A~;f1.~~Co 9fJ::b!>, ~tt7.:r.-;<r::cl3r:t~ 

~TO)~*fJ~F PG A~~-131::&11.*~h"'Ct'~~co 
2) F PGA~~1±~•t.r:.t:>~tt7.:r.-;([;:, ~*fJ~t-.v-Al:~.Q~co 

( 2) F PG A-~7 I-;(R T MO)fi~ 
-~7 I-;((/.) RT M¥1H~H!li RT M ~~Jj., §~*O) F P GA ~~1±~CO)i:fll,;'O),&ll.*, * 

~~~13, ;13~lj~~~~~~9~o 

5 .4. 5. './7 f-. i:J I 7'/-J1'0)~iil!i 

V & V7--Al;t, ~tt7-AO)~tt1'F~l::ue/fl9.Q Y7 I'-. i:J .:r. 7'/-JL-fJ~. [jjjl:Y:1Jii:ii 
D-68019 fF PGAt~PX;~Imtl*J l::i!E-;,-C~Jm~h"'(L\~~c~~~9~o 

s . 4 . s . ~~ 7 I - ;( v & v ¥1Hs·fi:O)~rr 
V & V7-Al;t., t...l'"F'd:-~U-~7 .:r.-;(V & V~-i5-·~~ff9.Qo 
1)Y-A~-~vt:i-O)~e-*~~•m 

Y-A~ - ~ v t: i-A.(/.)•mcr;t, v t:·:i - t.,t.::@c:g, ~ii•~- am11Hv t:i-> 
8g,fFPX;8,a?.J~8, ~~80)~~t-:>-C~9o 

2>@Cvt::i-(/.)~e-*~~•m 
~•vt:i-A.O)•mc~. vt:i-t.,k@•g, @••~~~<vt:i~8g,fF 
/£8, ~~8- ~~80)~'d:-t?-C~9o F p GA~mPX;ti.O)vt:i-l::clSt\T~~ 

L-kr"',a.siltf~t v & v~c~c t.,, *v & v¥&1S-Cr::~~~~cc9~o 
3) Y7 t--i:J .:r. 7'/-JL-<7.>-" ·;re-y7.:x: 'Y ?*6*0)~ e-*t.::r;t•P.?;l 

Y7 t-. i:J .:x: 7'/-Jt.-O);it 'Yi!-Y7.:x: ';/ ?*6*r::M9 .Q•mcr;t, Y 7 t--i:J .:x: 7'/-J1' 
(/.);i( 'Yi!-Y7.J: 'Y?M*O)@••~- {'fPX;8, ~~8- ~~B~~c9~c-Ct?T~ 

9o 
4 > o Y'Y? ·7o 'Y ?@0)7.:r. 'Y ?if.6*(/.)~ e-~~t 'ri•m 

0Y';1?·7'0'.:1?@0)7.:x:'/?M*~M9.Q•mc~- CY'.:1?·7'0'.:1~~0)7.:x:'Y 
?M*O)~··~- tF/£8,~~8, ~~8~~9~c-Ct?T~9o 

5)-~7.:r.-;(RTM~M9~:1$:m 

-~7.I-;(RTM~M9~•mc~- -~7.I-;(RTMO)~··~-tFPX;8,~~ 
8, ~~8~~c9~c-Ct-:>T~9o 

6) v & V~ffi"lbl::clSL\T, 1'CY.:x:? t-.~iit~.Q..t-r~c~ IJ A?O)ftj~[;:~49~c~~ 

bh~~~~·-*~*·-~~$· 
~fi~ht.:: V & V~-iS-Cli, (mlT-7.J) V & V7-Al::~t-t9~o 
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5.5 . .:i.=-y 1--/tY.:i-JL-Val idation 7.I.-;( 

.:I.= '.:I 1--/tY .:z. -JL- Va Iida ti on 7 .r.-;((;:;f.)lt.Q V & v;~!PJJ~.J;J"f !;:j[!j" o 
V&V-{',/°/'.:11--: 

( 1 ) i!*~~ 7 .r. - ;( R T M (~*l&lif) 
( 2) .'.f:y.:z.-Jv Validation iit•fH~HI (v l::.:i..-1&1•) 
( 3) .:I.= ':I 1-- Va Iida ti on iit~f±:tl~ ( v I:: .:z. -jg)•) 
(4) .:I.='/ 1--/.:Cy.:z.-JvUser Documentation (vl::.::i.-1&1•) 

V&V7? 1--:1'.:I !--: 
( 1 ) 1&1• v i:: .:z. -¥&~ 
(2) .:I.='/ 1--/.'.f:y.:z.-JvVal idation 7.:i:.-;(R TM 

(3) .:i.='/ 1--/.'.f:y.:z.-JvVal idation 7.:r.-':X.V& V¥&~• 

5.5.1 . .:i.=-y 1--/ty.:i-JvVal idation ~tt 

~tt;J!f c 11g1J 1;:~~ ~ nt~.:J..= '/ t-- / .:c Y .::i. - Jv~•1±~1i=ft=PX;;Jlf fJ$. .:I.='/ t-- / t Y .:z. - Jv 
iit~f±:tl•~fFpj{;j".Qo ~;t'tbO)f±~l!f(;:(j:, .:I.='.:/ J-.~ttf±:tl, ty.:z.-J(,fJ)b.:J..=';J l'-"O) 
~.g., aoctLJ(~~~~fJ$-E5'*:tl..Qo ~ ;1;:, =i.='Y "~~i±~:Wr;:fi.J;...l"fQ)pq~i)$-E5'*:tl..Qo 

1 ) iie~"t -5JJ!f3 <Jt~llij:r13iiitMi • •m:iiiMi · ,,7 )t-9~~ · v/y9f.~Mi) 
2) iie~JJ!§.0).g.alf!lj~~~ 

3 ) iii~-!! 'Y t-- 7 ·:11' 
4 > iieMiJ.im 
~~jili. ~tt7--A t: 11g1J1;:~~~:tl.. J:ac.:::r.= ':I 1-- /ty .:z. - JL-~MH±:tl=1t1;:1Jtt '· ~~ 

~~M§j" .Qo *f~~~~li, .:i.= ':I 1--/ t Y .:z. -Jv•r;:iie~PX;tlit~ l'f.l'.i:T .Qo 

5 . 5 . 2 . ig)i! v i:· :I. -

< 1 > .:i.= '/ i-- / t y .:z. - Jt.-iie~f±:tlw 
~~;J!f 11, .:::r.= '/ t--/t y .:z. - J1t~Mitt1l!:"fi:PX;=ln~fl:PX; i., t.:~.:J..= '/ t-- / t y :i. - Jltiit~f± 

~-~VI:: .:Z. -j" .Qo 

No. I@ :;::;g ffJi l&ltfilf~ fi~ 
1 L P R M =i.= ':I !-- ~~f±:tllt 5T8H6724 HNU100 

2 LP RM/ APR M.::I.= •,:1 !-- ~-f±~il 5T8H6725 HNU200 

3 FL OW.::I.=':J !-- ~~fH~• 5T8H6726 HNU300 

4 LP R MtY .:i.-Jv ~-tt~• 5T8H6727 HNS011 

5 AP RMty.:z.-Jv ~~i±:tl• 5T8H6728 HNS020 

6 S Q R 0 0 Tty .:i. - Jv iit~f±~• 5T8H6729 HNS030 

7 FL OWtY.:i.-Jv -~f±~• 5T8H6730 HNS040 

8 S TAT U Sty .:z. -Jv •~f±:tl:W 5T8H6731 HNS091/093 

9 B L A N Kt y .:z. - Jv -~f±~• 5T8H6732 HNS490 

10 L VP Sty.:z.-Jv ~~f±~• 5T8H6733 HNS500 

11 AOty.:i.-)v iit~f±:tl=i= 5T8H6734 HNSSll/512/513/514 

12 D I Oty .:i.-JL- -~i±~- 5T8H6735 HNS520 

13 TR Nty.:i.-Jv •~f±:tlw 5T8H6736 HNS530 

14 RC Vty.:i.-Jv ~-f±~• 5T8H6737 HNS540 

v1::·.:i.-11. :YC~tt <~-CO)i!*~neyt.:v•MiI.ili§fJ$1'f.l~~:n-ct'.QfJ~> • iE~tt Ciit~O) 
1.;;;tt, ~alf!1J~~*1iiEL,t 'ti~> . -lttt Ciit~r;:~Jll!iri~t \fJ)> , aoct'LJ(fiijlf!tt C13 IY-:lc1" 
.Q-~~ML,, +~~ffl)j'.ffi.b:tl.~~)O)~~~bvl::.:i-"9.Qo 

~€>(;:, ~~:'lli. vt:'.:i.-*E:f:~[l*~:::1]5mji D-68016 rFPGA~~ml~~*J (;:~::) 

~, l&liHt1" .Q 't>O)cT .Qo 
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(2) .:i.::..'/ 1--/.'.f:.Y.:z.-J!tUser Documentation 
.:i.::.. '/ 1-- /.'.f:.Y .:z. -Jv User Documentation Ii. I./ ~.:i-'!f-1;: t>m/:tl ~ :f1..Q@•l::'Q.>.Q~ 5. 

2 . 1 1;:~-t*.:i.::..-:; 1-- / .'.f: .Y .:i. - Jv~~~ttf±~-:-1: J:? -CM Jt"t .Qt> (J) c i..,. @• v I::'. .:z. -
!f.J[;:~-·(J) VI:" .:z. -~~fi1§"9.Qo 

5. 5. 3. .:i.::.. '/ 1-- /.'.f:.Y .:z. -Jl- Va Iida ti on 7 .r. -;( R T MjJ5il.J 

( 1) .:i.::..-:; 1--/.'.f:.Y.:z.-Jl-Val idation 7.:i:.-;(RTM(J)~fiiij 
~tt=ilfli • .:i.::..'/ 1--/-t.Y.:i.-Jv~ttt.t~~l:Mi..,-c.:i.::..-:; 1--/-t.Y.:i-Jt-~•t.t~it~ 1-- v 

-A "t .QR T Mjj5j)j~ft? o 
V & V7-Ali. ~tt::f"-A.(J)f'Ff.il(;L.,t;: RT M(J) v l:::'..:i-t:fit \, .C •. rf~~fil£"97a>o 

1) ~~C:fJ:.Q~*tJ~ • .:z..::..·:; 1--/-t.Y.:i-Jv~•f±~•r: 1-- v-A~:f1..Q;::C:o 9fJ:t>!> • 
.:z..::..-:; i-- / -t .Y .:i - Jt-~ttf±~•(J)~*tJ$, .:z..::..-:; i-- / -t .Y .:i - Jv~•f±~• 1:&~ i.., -c 
t \.Q;:: C::o 

2) .:i.::..-:; 1--1-t.Y .:i. -Jv~•t.t~•tJH2>.:i.::..-:; 1--/-t.Y .:i.-Jv~ttt.t~•1:. ~*tJ~ i-- v­
A l::'~ .Q;:: Co 

.:z..::..-:; 1--/.'.f:.Y .:z.-Jv Validation 7 .r.-;(R T Mjj5JJ:l[i. ~*~~7 .r.-;(R T MtJ'>IQ(J)~* 
~I-- v-A "9.Q c C:: t> (;:, ;::(})RT Mjsj)j[;:J:? -C~Jl~:f1.t;:*~R?~EI ~¥&~"9 .Q;:: cl::'iY.>.Qo 
~it7-Ali. ;:::f1.IQ(J)*~R?Ijil3~tw;~i.., • .:i.::..-;11--/.'.f:.Y.:i-Jv Validation ~mtJ~:1C7"t 

.QM~"t~-C?O-;(~tt.Q~~~cY.>.Qo 

(2) .:z..::..-:; 1--/.'.f:.Y.:z.-JvVal idation 7.r.-;(R TM(J)ti~ 
V & V7-Ali. *~*$JitJf.:i.::..-:; t--/.'.f:.Y.:z.-Jl-~~f±~-=-r;:&~~:f1.-Ct\.Q;::C:, clsJ: 

U:*~~Jil31Jf"t~-cm;~i..,-ct \.Q ;::C;::~ Validation 7 .r.-;((J) RT Mm~if/;:~cti97a>o 

s. s .4. ~•~wrm Y 7 t-- 9 .r. 7(J)Gi¥1ilfi 
v & V7-Ali • .:z..::..-:; t--/-t.Y .:z.-Jt-Val idat ion~mr:~m"t.Q~~~fi:(J)Y7 t--9 .r. 7tJf, 

[1*~:1J5iii D-67003 ry7 1-- 9 .r. 7 ;<7-f 7~~ · ~J!m.~J l:itE?-C~il~:f1.-Ct \.Q ;::C:~ 
~R?T.Qo 

5. 5. 5. .:z..::.. '/ t--/.'.f:.Y .:z.-J(, Va Iida ti on 7 :r: -;(V & vm~-=-(J)~fi 

V & V7-Ali • .C..l""f'~~t,·.:z..::..'/ 1--/t.Y .:i-J!t Validation 7 :r:-;(V & vm~lft:~fi"t 
oQo 

1)@•vi:.:i-(J)~~-*k~•~ 

@•vi:.:i-~(J)•~c~. vl:::'..:i.-i..,k@•g. @•*~·~•<vl:::'..:i~=ilfg.~ 
f.i\C;B. w.l~B. i1<~B(J)~~t>?-C~9o F PG A~-f.il(;ti.(J)vt·.:i.-l:clst\""(~~ 

i..,t;:r"'i~F.aii~~t> v & v~~c i..,, *v & v~~lti:~3D.Q.:.cc"t.Qo 
2) .:i.::..-:; 1--/t.Y .:i-Jl- Va Ii dat ion 7 .r. -;;(RT M l:M9 .Q•P.~ 

.:z..::.. '/ 1--/.'.f:.Y .:i -Jv Validation 7:r:-;(RTM1;:M9 .Q•PJ{cli • .:z..::.. •,:1 1--/.'.f:.Y .:z. 
-Jv Validation 7 .:i:.-;( RT M(J)lg)·*~· f'Ff.il(;B. ~-8. i1<~8 ~~"t.:. cl::'t>? 
l~"'to 

3) V & V jsj}J(;:clst \""(, /r:l y :r:? !-- ~~clfJ.Q..t.l::'~ ~.Q 1) A? (J)ft;~(;:~4°t .Q b~ X 
;n.Q~Jl~Iji.m~$Iji.m~$Iji 

~fi~:f1.t;:V & V¥&~1Hi. (l*T-7.J) V & V7-A.1;:52S#"t7a>o 
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5 . 5 . 6 . :i= 'Y ,.. / t ~ .:z. - Jl- v & v fi~¥R"*•O)~fi 

c! &l:::V & V:f-Af;;I:, :i='Y l--/t~.:z.-JL-~l!fi:;71~, V & VH~¥ilE-IF.a-~fi9'5o ¥!l 
E-• f :t.CJ. T ~-a A,,-·t:' L \ .Q o 
(1) v&v•~~e0)~5~jf;7L-k~O)~~ 
( 2) '.)7,.. 17 . .:r: 70)7.{ 7"!t.{? Jt.-~;:K;BctV(Y.AT A~::KtJ~eO)~ 51:::~!.flc!:tl.-CL \.Qtr~O) 

~~ 
( 3) ~*~~7 .::i:-;(1J\t>:i.=.-;1 1--/t~.:z.-JL- Validation 7 .::i:-;(*-Cl:::~ftc!:tt.t.:: V & V 

m"*•O) ::i i::-e: ~~ 
< 4) :i='Y l--/-t~.:z.-Jt.-0)/\- ~? .:r: 7~atO)J!lol: L-t.:: v e.:z.-.a-~tML-k*Ei~b~P.~ 

V & V7-Af;;I:, /\- ~9 .:r: 7~tt[g)lfl:::-:::>t\-C:t>~li L..t.::~~1Ji~1i'ffic!:tl.-CL \.Q.:: c.a­
ii~L-. ~O)•~.a-*v&v~E-•~-a~-5~0)c9.Qo 

( 5) ~~~O)fJiif.ilC;.a--au:i.=.'Y 1--/t~.:z.-JL- Validation ~~Pl;tt.a-ii~L-t.::*5!i! 
:i.=.-:; 1--/t~ .:z.-Jt.-~~f.il(;til:::-:::>L \-C.CJ.TO)fii~.a-ft? kM~.a-acii1l9.Qo 

1) ~~{±:fllfl:::licltc!:tt.t.::~~:n~!l:::~-:iL'-C, ~~1J~ftfJ::b:tt.t.::.::co 
2 > ~~frtl•r:::actic! :h.k~~lji El tJ~jj:tt.tJ: < ~tM<! :h.t.::.:: co 
3) ~~{±:fllfl;:actic! :tt.t.::.!j!IJ~5'd41:::1iE?-C, ~~*6~0)~~'1!1J;:E1J~ft:b:tt.-CL \f.::.:: co 
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Preface 
This English translation of the Nuclear Instrumentation and Control Systems Department (NICSD) 
Verification and Validation (V&V) Plan for the Non-ReWritable (NRW) Field Programmable Gate 
Array (FPGA)-Based Power Range Monitoring (PRM) System was prepared for the NRC review of 
the PRM. NICSD used the original V & V Plan (in Japanese) in the V & V activities for the PRM. 

Trademarks 
Synplicity and Synplify are registered trademarks of Synplicity, Inc. 
ModelSim is a trademark of Model Technology Incorporated. 
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1. Purpose 

This Verification and Validation (V &V) Plan is prepared for the Non Re-Writable (NRW) Field 

Programmable Gate Array (FPGA) Based PRM System Qualification Project, and aims to satisfy the 

V&V plan requirements specified in the Procurement Specification (PN-0020614) issued by the 

ICDD. 

2. Reference Documents 

2.1. Upstream Documents · 

(1) ICDD Procurement Specification "Procurement Specification for Test Specimen Units, 
Interconnecting Cables"············································ PN-0020614 Rev.2 

(2) ICDD Requirements Specification "Equipment Requirement Specification of FPGA-based 
Unit························································· FPG-RQS-C51-0001 Rev.6 

(3) ICDD Software Quality Assurance Plan "Software Quality Assurance Plan"· 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · FPG-PLN-C51-0002 Rev.2 

(4) ICDD V&V Plan "Verification and Validation Plan" ······ ····FPG-PLN-C51-0006 Rev.3 

(5) NICSD Quality Plan "Project Quality Assurance Plan" · · · · · · · · · · · · · · · · · · · 5B8H6000 Rev.5 

(6) NICSD Overall Project Schedule · ·· ··· · · ·· ·· ·· · · · · · ·· ··· ·· ·· ··· ·· ·· ·· ··· · ·· ·· CZ-05025 Rev.6 

2.2. Applicable Standards 

(1) NICSD Procedural Standard for FPGA Products Development · · · · ·· ··· · · D-68016 Rev.3 

(2) NICSD Procedural Standard for FPGA Device Development · · · ··· · ·· · · ·· ·D-68017 Rev.2 
(3) NICSD Procedural Standard for Functional Element Development · · ··· · ··D-68018 Rev.3 
(4) NICSD Procedural Standard for FPGA Configuration Management · · ·· · · D-68019 Rev.2 

(5) NICSD Procedural Standard for Control of Software Tools Used with FPGA Based Systems 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · D-68020 Rev.2 

(6) NICSD Procedural Standard for Operation for Problem Reporting Sheets · · D-67019 Rev.5 
(7) NICSD Procedural Standard for Software Media Registration and Change 

· · · · ·· · · · · · ·· ·· · · · · ·· ········ · · ·· · · ·· · · · · · · · · · · ·· ··· ·· · ··· · · · ·· · · · ··· ···· · · ·· ·D-67003 Rev.9 
(8) NICSD Procedural Standard for Document Control ·· ·· · ···· · · · · · ·· ·· · · ·· · · D-67023 Rev.4 
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3. Definitions and Abbreviations 

3.1. Definitions 

(1) Functional Element (FE): 

5B8H6008 

A Functional Element is a small logic circuit that shall be completely verified and validated 

through full pattern tests. An FE is written in Very High Speed Integrated Circuit Hardware 

Definition Language (VHDL). All VHDL source code for the NRW-FPGA-Based PRM 

System shall solely consists ofFEs and interconnects between FEs. 

(2) module: 

A part of a unit. Modules have specific functions, for example, circuit board(s), AC-DC 

converter, connector assembly etc. See unit. 

(3) netlist: 

Description of logic generated by the logic synthesis tool. Design engineers describe 

FPGA logic in the form of VHDL source code. The logic synthesis tool generates logic 

from the VHDL source code, and outputs the result in the form of a netlist. The place and 

route tool determines the physical layout of internal circuits, when implementing into an 

FPGA. The result is called an FPGA fuse map. 

(4) unit: 

The NRW-FPGA-based PRM System consists of the LPRM units, the LPRM/APRM units, 

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

modules. 

(5) validation: 

Confirmation by examination and provisions of objective evidence that the particular 

requirements for a specific intended use are fulfilled. 

(6) verification: 

Confirmation by examination and provision of objective evidence that specified 

requirements have been fulfilled. 

3.2. Abbreviations 

(1) FPGA: Field Programmable Gate Array. FPGA-Based PRM System use non rewritable 

FPGA as key components to perform their functions. 

(2) PRM: Power Range Monitor. PRM monitors the reactor power in the power range using 

neutron flux values measured in the reactor core. 

(3) RTM: Requirements Traceability Matrix 
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(4) VHDL: Very High Speed Integrated Circuit Hardware Definition Language. 

(5) V&V: Verification and Validation 

(6) VVP: Verification and Validation Plan 

(7) VVR: Verification and Validation Report 
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4. Verification and Validation Overview 

4.1. Project Organization 

5B8H6008 

The organization for this FPGA-based Power Range Monitor (PRM) Qualification Project is 

shown in the following diagram and table, which are based on the Nuclear Instrumentation and 

Control Systems Department (NICSD) Quality Plan (5B8H6000). 

Senior Manger, NICSD 

·----------- ----------

V&VManager 

V&VTeam 

V&V Engineers 

Role 

Senior Manager 

Design Group Manger 

Design Group 
Manager 

Design 
Engineers 

Quality Assurance Section Manager 

Production Control Section Manager 

Project Manager, responsible for design 

Project QA Manager 

Project Manager 

Production Control 
Section Manager 

Quality Assurance 
Section Manager 

Production 
Engineers 

*1 

*2 

Quality Control 
Engineers 

Organization 

NICSD 

NICSD Nuclear 
Instrument System 
Development 
&Designing Group 
NICSD Quality Control 
Section 
NICSD Production 
Control Section 

NICSD 

NICSD concurrently 
serve as Quality 
Assurance Dept. 
Quality Control Group 

Project V &V Manager, Design Document Verifier NICSD 

Project QA Manager 

Quality Assurance 
Engineers 

,, Assigned Person 

* 1: responsible for interface with ICDD, *2: responsible for interface with NQAD 

(1) Senior Manager 

The Senior Manager (SM) determines the project planning and V &V planning by approving the 

contents of the Quality Plan and this V & V Plan, and delegates the SM' s responsibilities to each 

assigned person. The SM controls the performance of the project, by joining the design review 

1 Translator's note: GPM Group Manager, M Manager, CS Chief Specialist, SS Senior Specialist 
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meeting held at each step, or by receiving reports. 

(2) Project V&V Manager 

The Project-V & V Manager is assigned by the SM. The Project V & V Manager organizes a V & V 

team, which is independent of the design team, and performs V & V efforts with the V & V team. 

(3) V &V Team and Members 

The V & V team is independent of the design group, and is organized with members who have 

equivalent or higher degree of the competence than the design engineers. 

4.2. Schedule 

The schedule of the V &V shall follow the overall schedule (CZ-05025) issued by NICSD. 

4.3. Software Integrity Level Scheme 

Software Integrity Level (SIL) 4, the highest level, shall be applied to the FPGA logic for this 

FPGA-based PRM Qualification project according to the Software Quality Assurance Plan 

(FPG-PLN-C5 l-0002) issued by ICDD. 

4.4. V&V Team 

The V & V team members responsible for the V & V efforts of this project shall be independent of the 

design team, and have equivalent or higher degree of the competence than design engineers. The 

members are assigned by the SM, and responsible for the following roles. 

Role Organization Assigned Person 
/ ' 

V&VManager • Review and Approve V & V 
documents 

NICSD 
• Review (Verification) 
FPGA design documents 

V&V Senior Specialist •Review and NICSD Nuclear 
Approve-V &V documents Instrumentation Systems 
•Review (Verification) Development & 
FPGA design documents Designing Group 

NICSD Nuclear 
V&V Senior Specialist • Prepare and Review Instrumentation Systems 

V & V documents Development & 
Designing Group 

NICSD Nuclear 
V&V Specialist • Prepare and Review V &V Instrumentation Systems 

documents Development & 
Designing Group 
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Role Organization Assigned Person 
/ 

NICSD Nuclear 
V & V Specialist • Prepare and Review V & V Instrumentation Systems 

documents Development & 
Designing Group 

NICSD Nuclear 

V & V Engineer •Prepare V&V documents 
Instrumentation Systems 
Development & 
Designing Group 

The V &V documents include this V &V Plan, RTM reports, V &V (summary) reports for each phase, 

and the V & V final report. The design documents include the documents pertaining to FPGA design 

excluding hardware design and manufacturing documents. 

4.5. Responsibilities 

The V &V team shall be responsible to the following V &V activities: 

1) Preparation of this V&V plan 

2) Independent Review of design documents as reviewers 

3) Review ofRTMs (The RTM shall be based on the Concept Phase RTM received from NED) 

4) Issuance of V & V reports at the end of each V & V phase 

The V&V team shall submit the V&V plan and V&V reports to the NED V&V team without delay. 

4.6. Tools 

The following tools are used: 

(1) Logic Synthesis Tool (Synplify) 

The Synplify tool synthesizes logic from VHDL source code and produces netlists. As 

by-products of logic synthesizing, Synplify performs a syntactic check of the VHDL source 

code and an adequacy check of the synthesized logic. 

(2) Netlist Viewer tool 

The Netlist Viewer tool is used to ensure the connections of functional elements (FEs) in the 

VHDL visually. 

(3) Place and Route Tool (Designer) 

The Place and Route tool determines the physical placement of internal circuits when 

implementing (logic) from netlists to FPGA. The result is called "fuse map." The place 

and route tool produces delay data used in simulations while producing a fuse map. 

( 4) VHDL Simulator (PinPort) 
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The VHDL Simulator is used to verify the VHDL source code dynamically. The simulator 

uses the delay data produced by the place and route tool. 

(5) Embedding Tool (Silicon Sculptor) 

The Embedding Tool is used to embed the place and route data into FPGA devices. 

These tools shall be controlled in accordance with NICSD Procedural Standard D-68020 "Control 

of Software Tools Used with FPGA-Based System." If an additional tool, such as a newly 

developed or existing test equipment software, is used, it shall be used in accordance with the 

SQAP issued by ICDD (FPG-PLN-C51-0002), which includes configuration management 

requirements, and NICSD Procedural Standard D-68020. The following sections describe each 

V &V activity using these tools; the users' competence and training in using the tools shall be 

controlled in accordance with NICSD Procedural Standard D-68016 "FPGA Products 

Development." 
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5. V&V Process 
Perform the V &V process, dividing into the following phases. 

(1) Preparation of the V & V Plan 

(2) Requirements Definition Phase 

(3) Design Phase 

(4) Implementation Phase 

(5) Unit/Module Validation Phase . a,c 

Figure 5-1 V & V Process 
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5.1. Preparation of V&V Plan 

The V &V team shall prepare the V &V Plan (this document) in compliant with the NED V &V plan, 

and submits the plan to NED for approval. 

5.2. Requirements Definition Phase 

Perform the Requirements Definition Phase V &V activities. 

V&V Inputs: 

(1) Equipment Requirements Specification (ERS) issued by ICDD (Base Document) 

(2) Project Planning and Concept Definition Phase RTM (Base Document) 

(3) Unit/Module design specifications (Review Document) 

V&V Outputs 

(1) Document Review Reports 

(2) Requirements Definition Phase RTM 

(3) Requirements Definition Phase V &V Report 

5.2.1. Document Reviews 

The reviewers belong to the V & V team shall perform reviews of the documents listed in Table 5 .2.1. 

Table 5.2.1 Unit/Module Equipment Design Specifications 

No. Document Name Document Remark 
Number 

1 LPRM Unit Equipment Design Specification 5G8HA748 HNUlOO 

2 LPRM/ APRM Unit Equipment Design Specification 5G8HA749 HNU200 

3 FLOW Unit Equipment Design Specification 5G8HA750 HNU300 

4· LPRM Module Equipment Design Specification 5G8HA751 HNSOll 

5 APRM Module Equipment Design Specification 5G8HA752 HNS020 

6 SQROOT Module Equipment Design Specification 5G8HA753 HNS030 

7 FLOW Module Equipment Design Specification 5G8HA754 HNS040 

8 STATUS Module Equipment Design Specification 5G8HA755 HNS091/HNS093 

9 BLANK Module Equipment Design Specification 5G8HA756 HNS490 

10 L VPS Module Equipment Design Specification 5G8HA757 HNS500 

11 AO Module Equipment Design Specification 5G8HA758 HNS511 -HNS514 

12 DIO Module Equipment Design Spedfication 5G8HA759 HNS520 

13 TRN Module Equipment Design Specification 5G8HA760 HNS530 

14 RCV Module Equipment Design Specification 5G8HA761 HNS540 

Review the software requirements in the Unit/Module design specifications for completeness, 

correctness, consistency, and accuracy. The points of review include that each requirement is stated 
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without ambiguity, is testable or observable, and whether the requirement specifies an acceptable 

value or a range of values. Functional requirements, ·interface requirements, and allocation of 

functions shall be reviewed. 

The reviewer shall document the result of the review in accordance with NICSD Procedural Standard 

D-68016 "FPGA Products Development." 

5.2.2. Requirements Definition Phase RTM efforts 

(1) Preparation of Requirements Definition Phase RTM 

The design engineers shall prepare the Requirements Definition Phase RTM. The Requirements 

Definition Phase RTM traces the requirements in the Concept Definition Phase RTM to items of 

requirement specifications described in the Unit/Module design specifications. 

The V &V team reviews the Requirements Definition Phase RTM, and verifies: 

1) Each base requirement from the Concept Definition Phase, i.e., each requirement described 

in the ERS, corresponds to functional requirements described in the Unit/Module design 

specifications. 

2) All requirements described in the Unit/Module design specifications are covered by the 

requirements from the Concept Definition Phase, and no new requirement is produced in the 

Unit/Module design specifications. 

The result of the RTM review is documented by the V &V team. 

If any open item or nonconformance is found in the RTM review, the V &V team issues an anomaly 

report to the design team, and requires a corrective action. 

The V & V team shall report the open item and nonconformance to NED using the method specified 

by NED. 

(2) Compilation of Requirements Definition Phase RTM Report 

Compile the Requirements Definition Phase RTM report. The RTM report includes the prepared 

RTM, confirmation that each requirement is reflected in the Unit/Module design specifications, and 

any open items with their resolutions. 

5.2.3. Issuance of Requirements Definition Phase V&V Report 

The V &V Team shall issue a Requirements Definition Phase V &V report that includes the following 

contents: 

1) Copy of or reference to document reviews 

The reference to the document reviews is given as a table including the document name, the 

document number, the name of the reviewer, the preparation date, the review date, and the 

approval date of the reviewed documents. 
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2) Reference to the Requirements Definition Phase RTM 

The reference to the Requirements Definition Phase RTM includes the document number, 

the preparation date, the review date, and the approval date of the Requirements Definition 

PhaseRTM. 

3) Any finding, recommendation, or suggestion considered to contribute to risk reduction in 

pursuance of the project 

The issued V & V report is sent to the NED V & V team. 

5.3. Design Phase 
In the Design Phase, an FPGA design specification is prepared for each FPGA. Because FPGAs 

are independent from each other, most activities in the Design Phase and the Implementation Phase 

can be performed independently. The FPGA logic design is made using FEs and interconnecting 

FEs. The FEs used in the design shall be those which ·have been registered in the FE library 

through the life cycle activities defined in NICSD Procedural Standard D-68018 "FE Development 

Procedure." 

V&V Inputs: 

(1) Unit/Module design specifications (Base Document) 

(2) Requirements Definition Phase RTM (Base Document) 

(3) FPGA design specifications (Review Document) 

V&V Outputs 

(1) Document Review Reports 

(2) Design Phase RTM 

(3) Design Phase V &V Report 

5.3.1. Document Reviews 

The reviewers perform the following document reviews. 

No. Document Name 
/ 

1 

-
2 

-
3 

-
4 

-
5 

-
6 

,..._._ 
7 

,..._._ 
8 

' 
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5G8HA763 TRNModule 

5G8HA764 TRNModule 

5G8HA765 TRNModule 

5G8HA766 RCVModule 

5G8HA767 RCVModule 

5G8HA768 STATUS Module 

5G8HA769 APRMModule 

5G8HA770 APRMModule 
/ 
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a,c 

/ 

9 5G8HA771 APRMModule 
-

10 5G8HA772 APRMModule -11 5G8HA773 APRMModule 
1---

12 5G8HA774 APRMModule -13 5G8HA775 APRMModule 
1---

14 5G8HA776 APRMModule 
1---

15 5G8HA777 APRMModule 
>------

16 5G8HA778 APRMModule 
17 5G8HA779 APRMModule 
18 5G8HA780 LPRMModule 

1---

19 5G8HA781 LPRMModule 
20 5G8HA782 LPRMModule 
21 5G8HA783 LPRMModule 

I---

22 5G8HA784 FLOW Module 
23 5G8HA785 FLOW Module -
24 5G8HA786 FLOW Module 

-
25 5G8HA787 FLOW Module 

-
26 5G8HA788 SQ-ROOT Module 
27 5G8HA789 SQ-ROOT Module 

-
28 5G8HA790 SQ-ROOT Module 
29 5G8HA791 SQ-ROOT Module 

-
30 5G8HA792 SQ-ROOT Module 

Review the software design included in the FPGA design specifications for completeness, 

correctness, consistency, and accuracy. FPGA design shall satisfy the design rules described in 

Appendix A of NICSD Procedural Standard D-68017 "FPGA device development standard." 

Special notices for reviews are that the FPGA logic shall be composed of the FEs which have been 

tested, and the FE interfaces shall be consistent with the descriptions in the FE specifications. 

Documents review shall confirm that the documents for the FEs in use have been already verified. 

The verifier shall document the result of the review in accordance with NICSD Procedural Standard 

D-68016 "FPGA product development standard." 

5.3.2. FPGA Design Phase RTM Efforts 

(1) Preparation ofRTM in the FPGA Design Phase 

The design engineers prepare the Design Phase RTM to trace the design specifications described in 

the FPGA design specifications against the Requirements Definition Phase RTM. 

The V &V team reviews the RTM prepared by the design engineers, and verifies the followings: 

1) Base requirements are traced from the Requirements Definition Phase to each FPGA design 

specification'. That is, the FPGA specification described in each FPGA design 

specification reflects the functional and interface requirements described in the Module 

2 Translator's Note: TP M stands for Thermal Power Monitor, meaning Simulated Thermal Power Monitor. 
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Design Specifications. In addition, the requirement for the software integrity level (SIL) 

from the Requirements Definition Phase is reflected in the FPGA design specifications. 

2) Requirements can be traced back from the FPGA design specifications to the Requirements 

Definition Phase. 

The result of the RTM review is documented by the V &V team. 

If any open item or nonconformance is found in the RTM review, the V &V team issues an anomaly 

report to the design team, and require a corrective action. 

The V &V team shall report the open items and nonconformances to NED using the method specified 

by NED. 

(2) Compilation of the FPGA Design Phase RTM report 

Compile the RTM report for the FPGA Design Phase. The RTM report includes the RTM, and 

describes how each requirement is reflected in the FPGA design specification. 

5.3.3. Issuance of Design Phase V&V Report 

The V & V team issues a Design Phase V & V report, which includes: 

1) Copy of or reference to document reviews 

The reference to the document reviews is given as a table including the document name, the 

document number, the reviewer, the preparation date, the review date, and the approval date 

of the reviewed documents. 

2) Reference to the Design Phase RTM 

The reference to the Design Phase RTM includes the document number, the preparation date, 

the review date, and the approval date of the Design Phase RTM. 

3) References to FE documents result of PE library and software tools controls 

The references are given as the result of the FE document reviews, and the result of the 

library and software tools controls as described in Section 5.6. 

4) Any finding, recommendation, or suggestion considered to contribute to risk reduction in 

pursuance of the project 

The issued V &V report is sent to the NED V &V team. 

5.4. Implementation Phase 
The development activities in the Implementation Phase are performed in the following steps: 

Step (1): VHDL Source Coding 

Step (2): FPGA Implementation 

Step (3): FPGA Validation 

. In Step (1 ), VHDL source code is prepared in accordance with NICSD Procedural Standard 68017 
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"FPGA Device Development Standard," to implement the functional requirements from the software 

design documents (FPGA design specifications). Verified FEs are used in the coding. 

In Step (2), the VHDL source code is synthesized using the logic synthesizing tool (Synplify). The 

synthesized source code is converted into a fuse map using the place and route tool (Designer), and 

embedded in the FPGA using the bum tool (Silicon Sculptor). Test vectors and FPGA test 

procedures shall be prepared in this step in accordance with NICSD Procedural Standard 68017 

"FPGA device development standard." 

In Step (3), the FPGA embedded with the above fuse map is tested using the VHDL simulator 

(ModelSim) and the FPGA test tool (PinPort). The ModelSim tool generates inputs to the FPGA 

based on the test vectors that are prepared in prior to the testing. 

V&V Inputs: 

(1) FPGA Design Specifications (Base Document) 

(2) Design Phase RTM (Base Document) 

(3) FPGA Test Procedures (Review Document) 

(4) FPGA Test Reports (Review Document) 

(5) Unit/Module Test Procedures (Review Document) 

V&V Outputs 

(1) Document Review Reports 

(2) Implementation Phase RTM 

(3) Implementation Phase V &V Report 

5.4.1. Development of VHDL source code, Logic Synthesis, and Layout Verification 

The VHDL code is developed in accordance with the design rules in NICSD Procedural Standard 

D-68017 "FPGA Device Development Standard," and its logic is composed ofFEs. 

The developed VHDL source code is converted into netlists by the logic synthesis tool (Synplify), 

and retained as EDIF3 files. The netlists can be expressed as logic diagrams by the netlist viewer 

tool. The design engineers compare the VHDL source code and the logic diagrams, and confirm 

that (the VHDL source code) is correctly converted. In the comparison, the design engineers check 

the connections between (logic) blocks and the interface ofFEs. Each FE is expressed as an 

elementary logic block on the logic diagrams. 

The V &V team performs the following verification: 

1) Check the message files produced by the logic synthesis tool (Synplify) and the place and 

route tool (Designer), and confirm that the logic synthesis and lay outing have been 

3 Translator's Note: EDIF Electronic Design Interchange Format 
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executed normally by examining the tool option setting and tool warning messages. 

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

Document the result of verification 1) and 2), writing the methods clearly. 

5.4.2. FPGA Testing 

The FPGA testing is performed in accordance with NICSD Procedural Standard D-68016 "FPGA 

Product Development Procedure." The FPGA test procedures are prepared by the FPGA test 

procedure preparers, who are selected from others than those who have contributed to the FPGA 

product design. The FPGA test procedures shall include the following contents: 

1) Test items 

2) Pass/Fail criterion for each test item 

3) Test set-up 

4) Test environment 

The FPGA testing shall toggle (On/Off) 100 % of the connections between active FEs. Whether the 

coverage of toggle testing achieves 100% is measured using the ModelSim tool. The design 

engineers determine whether each connection is active or inactive, i.e., it is connected to the ground 

or power line or not. 

The FPGA tester(s), who are selected from others than the design engineers of the FPGA to be tested, 

perform the FPGA testing using the above FPGA test procedures. The FPGA tester(s) prepare a 

test report for each FPGA; prepare Problem Reporting Sheets in accordance with NICSD Procedural 

Standard D-67019 "Operation for Problem Reporting Sheets." The sheets are used to document the 

defects, non conformances of the product and configuration, errors in the test procedures. A 

Problem Reporting Sheet is resolved by corrections of the design document or logic, changes of the 

test procedure as necessary, revising of the documents from those before changes, source code, or 

product, and necessary reviews. The specifications of re-testing required by those changes are 

documented; the re-testing is performed; and the Problem Reporting Sheet is resolved. 

5.4.3. Document Reviews 

The reviewers review the following documents. 

(1) FPGA Test Procedure 

The reviewers review each FPGA test procedure below. 

No. Document Name 

,/ 

i I 
... 

- 17 -

Document Remark 
a,c Number 

' I 8T8H3379 TRNModule 
~ 



5B8H6008 
a,c 

/ ' 2 8T8H3380 TRNModule 
-

3 8T8H3381 TRNModule 
t---

4 8T8H3382 RCVModule 
t---

5 8T8H3383 RCVModule 
t---

6 8T8H3384 STATUS Module 
t---

7 8T8H3385 APRMModule 
t---

8 8T8H3386 APRMModule 
t---

9 8T8H3387 APRMModule 
-

10 8T8H3388 APRMModule 
-

11 8T8H3389 APRMModule 
-

12 8T8H3390 APRMModule 
-

13 8T8H3391 APRMModule 
-

14 8T8H3392 APRMModule 
-

15 8T8H3393 APRMModule 
-

16 8T8H3394 APRMModule 
-

17 8T8H3395 APRMModule 
t-------

18 8T8H3996 LPRMModule 
~ 

19 8T8H3397 LPRMModule 
t-------

20 8T8H3398 LPRMModule 
t-------

21 8T8H3399 LPRMModule 
~ 

22 8T8H3400 FLOW Module 
t-------

23 8T8H3401 FLOW Module 
t-------

24 
8T8H3402 

FLOW Module 
-

25 8T8H3403 FLOW Module 
-

26 8T8H3404 SQ-ROOT Module 
-

27 8T8H3405 SQ-ROOT Module 
-

28 8T8H3406 SQ-ROOT Module 
-

29 8T8H3407 SQ-ROOT Module 
-

30 8T8H3408 SQ-ROOT Module 

' 
Review the test procedures for completeness (whether the test items cover all requirements), 

correctness (whether the methods of testing and the pass/fail criteria are correct), consistency 

(whether inconsistency exists in the testing), and accuracy (whether sufficient accuracy is obtained 

for the target testing). 

The reviewers shall document the result of the reviews in accordance with NICSD Procedural 

Standard D-68016 "FPGA Product Development Standard." 
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(2) FPGA Test Reports 

The reviewer reviews each FPGA test reports below. 

No. Document Name Document Remark 
v "( Number 

1 9H8H0280 TRNModule 
-

2 9H8H0281 TRNModule 
-

3 9H8H0282 TRNModule -
4 9H8H0283 RCVModule 

-
5 9H8H0284 RCVModule -
6 9H8H0285 STATUS Module -7 9H8H0286 APRMModule 

-
8 9H8H0287 APRMModule 

-
9 9H8H0288 APRMModule 

-
10 9H8H0289 APRMModule 

-
11 9H8H0290 APRMModule 

-
12 9H8H0291 APRMModule 

-
13 9H8H0292 APRMModule -14 9H8H0293 APRMModule 

-
15 9H8H0294 APRMModule 

-
16 9H8H0295 APRMModule 

-
17 9H8H0296 APRMModule 

-
18 9H8H0297 LPRMModule 

-
19 9H8H0298 LPRMModule -20 9H8H0299 LPRMModule -
21 9H8H0300 LPRMModule 

-
22 9H8H0301 FLOW Module 

-
23 9H8H0302 FLOW Module -
24 

9H8H0303 
FLOW Module -25 9H8H0304 FLOW Module 

>-----

26 9H8H0305 SQ-ROOT Module -
27 9H8H0306 SQ-ROOT Module 

-
28 9H8H0307 SQ-ROOT Module -29 9H8H0308 SQ-ROOT Module 

>-----

30 9H8H0309 SQ-ROOT Module 
........ ,I 

The review verifies the followings. 

1) Each test has been performed in accordance with the method described in the test procedure. 
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2) All test items in the test procedures have been performed without omission. 

3) Pass or fail has been determined in accordance with the pass/fail criteria described in the test 

procedures. 

4) Problem Reporting Sheets for any finding including product nonconformance have been 

confirmed. 

5) The result of testing is acceptable. 

(3) FPGA Software Baseline 

After the FPGA testing has been completed, a software baseline is established. At this point, 

electric files relating to the FPGA logic are stored; the design engineers prepare an FPGA control 

sheet identifying the function, changes, and revision number of the FPGA for each FPGA logic. 

The V &V team checks the FPGA control sheet, and confirm that the required items by NICSD 

Procedural Standard D-68019 "FPGA Configuration Management Standard" are established as a 

baseline. 

5.4.4. Implementation Phase RTM Efforts 

(1) Preparation of Implementation Phase RTM 

The design engineers prepare the Implementation Phase RTM to trace the FPGA test procedures 

against the RTM in the prior step. 

The V&V team reviews the RTM prepared by the design team, and verifies the followings: 

1) The base requirements are traced to FPGAs. That is, all requirements in the Design Phase 

are reflected in the FPGA test items. 

2) Requirements can be traced from the FPGA test procedures to the Design Phase. 

(2) Compilation of the FPGA Implementation Phase RTM 

The RTM report in the Implementation Phase includes the RTM, and describes the reflection 

of each requirement in the FPGA test procedures, any open item, and nonconformances. 

5.4.5. Assessment of Software Tools 

The V&V Team confirms the software tools, which the design team uses in their design work, are 

controlled in accordance with NICSD Procedural Standard D-68019" FPGA Configuration 

Management Standard." 

5.4.6. Issuance of Implementation Phase V&V Report 

The V & V team issues the Implementation Phase V & V report including the followings: 

1) Copy of or reference to source code review 

The reference to the source code reviews is given as a table including the document name, 

· the document number, the reviewer, the preparation date, the review date, and the approval 
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date of the reviewed documents. 

2) Copy of or reference to document review 

The reference to the document reviews is given as a table including the document name, the 

document number, the reviewer, the preparation date, the review date, and the approval date 

of the reviewed documents. Any Problem Reporting Sheet confirmed in the review of the 

FPGA test reports shall be a V & V record, and be included in the V & V report. 

3) Copy of or reference to the result of software tool message check 

The reference to the result of the software tool message check is a description of the 

document number, the preparation date, the review date, and the approval date of the 

software tool message check results. 

4) Copy of or reference to the result of logic diagram check 

The reference to the result of the logic diagram check is a description of the document 

number, the preparation date, the review date, and the approval date of the logic diagram 

check results. 

5) Reference to the Implementation Phase RTM 

The reference to the Implementation Phase RTM is a description of the document number, 

the preparation date, the review date, and the approval date of the Implementation Phase 

RTM. 

6) Any finding, recommendation, or suggestion considered to contribute to risk reduction in 

pursuance of the project 

The issued V &V report is sent to the NED V &V team. 

5.5. Unit/Module Validation Phase 
The V & V activities in the Unit/Module Validation Phase are described in the followings: 

V&V Inputs: 

(1) Requirements Definition Phase RTM (Base Document) 

(2) Module Validation test procedures (Review Document) 

(3) Unit Validation test procedures (Review Document) 

(4) Unit/Module User Documentation (Review Document) 

V&V Outputs 

(1) Document Review Reports 

(2) Unit/Module Validation Phase RTM 

(3) Unit/Module Validation V &V Report 
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5.5.1. Unit/Module Validation Testing 

The Unit/Module test procedure preparers, who are selected from other than the design engineers, 

prepare the Unit/Module test procedures. These procedures include the unit design specifications, 

integration of the units from modules, and test criteria. In addition, the Unit test procedures include 

the following contents: 

1) Test items (response time test, accuracy test, parameters test, out-of-range test) 

2) Pass/Fail criterion for each test item 

3) Test set-up 

4) Test environment 

The testers, who are selected from other than the design team, perform the testing using the above 

Unit/Module test procedures. The testers prepare a test report for each unit or module. 

5.5.2. Document Reviews 

(1) Unit/Module Test Procedure 

The reviewers review each Unit/Module test' procedure prepared by the Unit/Module test procedure 

preparers. 

No. Document Name Document Remark 
Number 

1 LPRM Unit Test Procedure 5T8H6724 HNUlOO 

2 LPRM/APRM Unit Test Procedure 5T8H6725 HNU200 

3 FLOW Unit Test Procedure 5T8H6726 HNU300 

4 LPRM Module Test Procedure 5T8H6727 HNSOll 
5 APRM Module Test Procedure 5T8H6728 HNS020 
6 SQROOT Module Test Procedure 5T8H6729 HNS030 

7 FLOW Module Test Procedure 5T8H6730 HNS040 

8 STATUS Module Test Procedure 5T8H6731 HNS091/093 

9 BLANK Module Test Procedure 5T8H6732 HNS490 

10 L VPS Module Test Procedure 5T8H6733 HNS500 

11 AO Module Test Procedure 5T8H6734 HNS51 l/512/513/514 

12 DIO Module Test Procedure 5T8H6735 HNS520 

13 TRN Module Test Procedure 5T8H6736 HNS530 
14 RCV Module Test Procedure 5T8H6737 HNS540 

Review the test procedures for completeness (whether the test items cover all requirements), 

correctness (whether the methods of testing and the pass/fail criteria are correct), consistency 

(whether inconsistency exists in the testing), and accuracy (whether sufficient accuracy is obtained 

for the target testing). 

The reviewers shall document the result of the reviews in accordance with NICSD Procedural 

Standard D-68016 "FPGA Product Development Standard." 

(2) Unit/Module User Documentation 
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The Unit/Module equipment design specifications in Table 5.2.1, which Toshiba will provide for end 

users, substitute the Unit/Module user documentation, and shall be reviewed by the reviewers. 

5.5.3. Unit/Module Validation Phase RTM Efforts 

(1) Preparation of Unit/Module Validation Phase RTM 

The design engineers perform RTM efforts that trace the Unit/Module test procedures against the 

Unit/Module design specifications. 

The V &V team reviews the RTM prepared by the design team, and verifies the followings: 

1) The base requirements are traced to the Unit/Module test procedure. That is, all 

requirements in the Unit/Module design specifications are reflected in the Unit/Module test 

procedures. 

2) Requirements can be traced from the Unit/Module test procedures to the Unit/Module 

design specifications. 

The Unit/Module Validation Phase RTM efforts trace the requirements from the Requirements 

Definition Phase RTM, and report any open item found in this RTM efforts. 

The design team needs to resolve those open items, and close them before the completion of the 

Unit/Module validation testing. 

(2) Compilation of the Unit/Module Validation Phase RTM 

The V & V team describes that every requirement has been reflected in the Unit/Module test 

procedures, and all open items have been closed in the RTM report. 

5.5.4. Assessment of Test Equipment Software 

The V & V team confirms that the test equipment software used in the Unit/Module validation testing 

is controlled in accordance with NICSD Procedural Standard D-67003 "Software Media Registration 

and Change Standard." 

5.5.5. Issuance of Unit/Module Validation Phase V&V Report 

The V & V team issues the Unit/Module Validation Phase V & V report including the followings: 

1) Copy of or reference to document review 

The reference to the document reviews is given as a table including the document name, the 

document number, the reviewer, the preparation date, the review date, and the approval date 

of the reviewed documents. Any Problem Reporting Sheet confirmed in the review of the 

FPGA test reports shall be a V & V record, and be included in the V & V report. 

2) Reference to the Unit/Module Validation Phase RTM 

The reference to the Unit/Module Validation RTM is a description of the document number, 

the preparation date, the review date, and the approval date of the Unit/Module Validation 
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RTM. 

3) Any Finding, recommendation, or suggestion considered to contribute to risk reduction in 

pursuance of the project 

The issued V &V report is sent to the NED V & V team. 

5.5.6. Issuance of Unit/Module V&V Final Report 

The V &V team issues a V &V final report after the completion of the Unit/Module testing. The 

report includes the following contents: 

(1) Description of how the V & V activities were completed 

(2) Description of how the life cycle requirements and system requirements were realized 

(3) Copy of and reference to the V &V reports issued from the Requirements Definition Phase 

through Unit/Module Validation Phase 

(4) Result of independent reviews of the hardware design, and a reference to it, 

The V &V team shall confirm that independent reviews have been performed for the hardware 

design documents, and include the result in the V & V report. 

( 5) Result of confirmation of the Unit/Module_ Validation testing records including the configuration 

of testers. 

For the Unit/Module test reports, the following items(facts) are confirmed: 

1) Tests have been performed in accordance with the methods described in the test procedures. 

2) All test items described in the test procedures have been performed without omission. 

3) Pass or fail have been determined in accordance with the pass/fail criteria described in the test 

procedures. 

4) Problem Reporting Sheets for any findings including product nonconformances. (Any 

confirmed Problem Reporting Sheet shall be included in the V &V report.) 

5) The result of testing is acceptable. 

5.6. V&Vof FE 
For the FEs used in the PRM system, V &V activities have been performed in accordance with 

NICSD Procedural Standard D-68018 "FE Development Standard." 

The V & V activities in this project shall include the followings. 

5.6.1. Check of Documentation 

The V & V team checks the following documents that ensure application of NICSD Procedural 

Standard D-68018 "FE Development Standard" to the FE library. 

• FE Requirements Specifications 

• FE Specifications 
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• RTMs between the FE Requirements Specifications and the FE Specifications 

• FE test procedures 

• RTMs between the FE Specifications and the FE test procedures 

• FE test reports 

The V &V team confirms that full pattern testing has been performed (for FEs) in the check. The 

result of check shall be documented in the Design Phase V & V report. 

5.6.2. Check of FE Library Control and Software Tool Control 

The V &V team checks that the following control activities have been performed. 

• FE Library control in accordance with NICSD Procedural Control D-68019 "FPGA 

Configuration Management Standard" 

• Software Tool Control in accordance with NICSD Procedural Control D-68020 "Control of 

Software Tools Used" 

The result of check shall be documented in the Design Phase V & V report. 

5.7. Hardware V&V 

The V & V team performs independent reviews of the Unit/Module hardware design in accordance 

with NICSD Procedural Standard D-68016 "FPGA Product Development Standard." The result of 

the reviews shall be described and reported in the Design Phase V & V report. 

5.8. Configuration Management 

The Master Configuration List (MCL) for this project is prepared based on the ICDD MCL 

(FPG-CFM-CSl-0001) in accordance with NICSD Procedural Standard D-68019 "FPGA 

Configuration Management Standard." The V & V team performs V & V activities on this MCL as 

part of the V &V efforts. That is, the V &V team confirms that the status of each configuration item 

is reflected and updated in the MCL at the end of each phase (Project Planning, Requirements 

Definition, Design, Implementation, and Verification). The result of confirmation shall be 

described and reported as part of the V & V report prepared in each phase. 
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6. V& V Reporting 
The V & V reports being issued include the following contents: 

• Problem Reporting Sheet 

Problem Reporting Sheets are used to document any defects, nonconformances in the product or 

configuration, and errors in the test procedures in accordance with NICSD Procedural Standard 

D-67019 "Operation for Problem Reporting Sheets." 

• Nonconformance Notice Report 

Nonconformance Notice Reports are issued if a problem is found in a document, equipment, or 

its operation, for which V &V activities have been completed. 

• RTMReport 

RTM reports are prepared for the current phase documents tracing the requirements in the 

previous phase. 

• Phase V & V Reports 

A phase V & V report is prepared at the end of each phase. The report includes the result of 

document reviews, the copies of or reference to any Problem Reporting Sheet, Nonconformance 

Notice Report, and RTM report. 

7. V&V Management Requirements 

7 .1. Problem Reporting and Corrective Action 

If any problem is found in the documentation, the equipment, or in the design and V & V activities, 

the problem is reported to NQAD, and necessary corrective action is taken. 

7.2. Task Iteration Policy 

If the ERS is changed in the Concept Definition Phase, for which NED is responsible, NICSD 

performs a change assessment using the RTM, iterates the affected V &V tasks, and revises the RTM 

if necessary. 

Similarly, if a change is made in a phase, for which NICSD is responsible and has completed the 

V &V activities, NICSD performs a change assessment using the RTM, iterates the affected V &V 

tasks, and revises the RTM if necessary. 

If a change is made in an NICSD document, an independent review for the document is performed. 

The design engineer revises the RTM. The RTM is subjected to an independent review. As a 

result, the RTM report for the phase, to which the changed document belongs, is revised. 

For each RTM, the design engineer re-issues the RTMs regardless of any change impact; a member 
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ofV &V confirms the refinement made by the design engineers. 

7.3. Change Policy of V&V Plan 

IfNED V &V plan is revised, the V &V team shall take the following actions: 

· 1) The V & V team shall revise this V & V plan in consistent with the revised NED V & V plan, 

and get approval of NED. 

2) A member of V &V assesses the impact of the determined changes, if any V &V activity is 

iterated. 

3) A member ofV &V shall iterate the V &V activities necessary. 

Similarly, in NICSD, if this V&V plan needs to be revised, NICSD gets approval ofNED like 

above-mentioned case, and iterates the necessary V &V activities. 

7.4. Documents Control Procedure 

Any documents issued as a result of the NICSD V &V activities shall be controlled in accordance 

with NICSD Procedural Standard D-67023 "Document Control Standard." 

7.5. Relating Standards 

The relating standards to this project are NICSD procedural standards referenced in Section 2.2. 
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8. Requirements to V&V Documentation 

8.1. Test Documentation 
NICSD issues the following test documents for this project: 

1) Unit/Module test prqcedures 

2) Unit/Module test reports 

3) FPGA test procedures 

4) FPGA test reports 

8.2. Metrics 

5B8H6008 

The following metrics are selected and evaluated at each V&V phase to maintain the FPGA-based 

PRM system in accordance with NED Software Quality Assurance Plan (SQAP). The result is 

described in each phase V & V report: 

• The number of changes made in each revision of the project document, 

• The number of errors (or Problem Reporting Sheets) in the FPGA testing and 

Unit/Module testing, and 

• The number ofNonconformace Notice Report (NNR). 
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