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PLC (Programmable Logic Controller)= 2 X& 2& A9 CIXE HMOAHAIALS LS 2ol Eel AME
X EHH9 SII FAES+ HE 52 2MZ 2ol FPGA (Field Programmable Gate Array)
Jlet HMOAIAEO0 Oietez2 M2 UCH BHKSH FPGA JIE MO AIAES 5D fdiM= PLC
JH%*XD} AHE HAOE ALSaHOF GtH, PLC JHE0 AMEE Lot L XAalo THAIE0l gl MOt
QUL 20U ME PLC AZEYN LS {8t A0 = otLtel FBD (Function Block Diagram)s
FPGA JHtl % 9@ SISO Jlz A0 = &tLIQl VHDLZ Ol XS B8t YR s A5t 018 J|gtez
st Xis e &30 FBDtoVHDLE AJHSHCH 12l2 KNICS RPS BP2 282 Ol Alg2 Sl
FBDtoVHDLE Olgoll Hatst VHDLO| FBDS2 S8t JIsE 48 of

1.4 =2 0l 2 Jis8 VHDLOIXl &0I5t)| o S840ts oR: &
QAR LMl AFHSO0| OFLE Jlerel I&C (Instru-  UOHHZRATH

mentation and Control) AIABONA CIXIE JI8te 1&CZ2 H

BEHA ATEYNY UERIAIN AMAES LI ZRUCH. 2. B8 X4

CIAE AAEozo dMats Sl 2= O U2 ds=
HBSHH EIAXIH[1] AZE/N S CIXE JI=0l ALE

HA SSAANFO LM Jisdilt RNEs HE, SH42

2.1 FBD (Function Block Diagram)
FBD= IEC 61131-3 EZ[3]01 &el& 50Kl PLC Z21
St 2H= HaEmtd Y o10f = otLIOICH FBD

= Jdei® Dlgte] E80| Jtsst

SIEO J18te] FPGA (Field Programmable Gate Array)S oI @ 242to] J|=2 285t= FB(Function Block)S1} 0|
Olsst ad 22= SSAUVHCE2H RPSE ES0H)l o oiz2 HE0| ©0 FBE AILEO2 QAITD a/za
st Y& = SILIOICH2]. FPGAE olERI0 JlE AHE A UL GHABEH 2 FBS A OIAN, =2|OIAN HIDMOIAF EH
2o AMAEEZ JHgoior atXI2 PLC DIt A= CHED OIAF AI2ICIAN S0 CIANS ABHBIC} 2 FBE AISH 2= A D}
MZ& Y Z2HAE M2k JHgaHoF StCh Wetd PLC DI SO0 MOZ2 GG IO 522 TasH S CL
2ol AIAEE JHZOHE AIXILIOIIE FPGA JI8E AIABS O <J3l 1>2 FBD2 P& E KNICS RPS BPSl FIX_FALLING
gots Ae MEE H0E SSoH0t ot= Oledsd PLC JI (4]0 28 5 222 /X0 ¢4atE cond_final_(P)TRIP_
Bto] A& XAl S8 0|6t RetllsE 2HE 0l UL LOGICO Db Ol 2rDb AR 2= DM =2 gtol

= ZE0AME PLC £ZESI01 KNS FI8 A0 S ofLt (p)TRIPES ZHGle Jls2 4B 22 9 25 o9 =
ol FBDZRH StEHN Il A = Gtutel VHDLZ Ll HEt e 220 A M2 U4S =EH =2 =1 =02 4l
S &J§etth FBDE VHDLE HEESEM PLC HEX= oF syt 318 A8 NS JiXls AND_BOOL 2 222 29
SH0 Jl= AO0 et X401 Sl0l= FPGAS HEOHE X wigyet 308l A#M=AZ JtXs LTINT_2JF A#gs
Ol Jts& 0ICH &E£8 PLC AZEHNHN HBEHE 2E Zai2 QOZ 5l KHALS Asisls HO|C)
V&VeH otM A =AH0| FPGA HEONASE |&otH & = 0IC.
FelE HE ARS JlReE s s sHE 7 2.2 VHDL (VHSIC Hardware Description Language)
FBDIOVHDLE Z:Jidt. OIS Sl S&e VHDLOI FBD2 & VHDLZ IC(integrated Circuit) HEEXISHNH Lol AHSE =
2 Jlss «dot=A =elotdl Ao KNICS RPS BP ZAE SIS0 D1z o0l = 6tLI2 IEEE EZ= A 0{0ICH5]. VHDL
Ol2st AEES $UBIAUCH. FIIZ 015 FPGA HEZZAA
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e LT_INT_2%t 2tedE 220 SEZHQ 2F0s HE 20 &
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P e | o U0 MSS ZDOICH HE 2 DU FH HEE =
0) AD_B00L_2 =9 Z VHDLe Jlg RXE HEEot)| /s 220ICH 11HM
71T 2 - _

PO e ol e ] [ . E2 Yoz AIBEHE PV_OUTS &0lsts 22011 16¥

WJHZ OR_BOOL_4 AND_BOOL_2 MH % 8 g E—’:i\ aAL J_ll' H | DL % _C‘>__| 6H /\I' % EI E Il (l:‘\ tﬂ _)l\_ Cil

-IN1 ouT- -IN1 UUTV—|PTKIP
IS e RNG_MINS &Qi5ts S=20ICH 1821 =2 LT_INT_2_299
AL_E 3 (38) (35) - - - -
[ rre tooe }— w ] | R sz Os FBOI B Sl ABE Aol
L— - IN1 OUT+——IN1 ouT -+ 1
I Lo LT_INT_2_wire_29_OUTZ2 & AHdl= S2=0ICH 20~228 W =
L IN3
[ e 1o S LTINT 2 292 &0i5tD oate 285l 220/0H ALA
72 1. FBDE2 &S FIX_FALLING 22X 9 = Ol 2=S01 & LT_INT_22 &8 ZE0 RNG_MINZt PV_OUT
2 ¢HZot] & ZEW LT_INT_2_wire_29_0UTE2 HZ3t(
S OI88 QA= ANLE +EFH HOIE +ZNA BEGE oouipy as =4S JIXs FBY Bigt0l A2 ECH FBD =
== (=] 4O tH M =sIte g _ _ _
201 Jtsobll M=201 2 H2A A Jtsottie EEO0I 2 = siLol TRIPOI 2US stasle 222 24l =2 35
o) s 2 0|28 &lerAl A == = _ _ =
UCH EE VHDLE Ol28h StEral A0t Jtsatdl 20 BT A8 =MZ JIX= AND_BOOL 29 =2 2t=2 TRIPO
AN LA = A= HHE =II0 £Adt=E A0l Its SICHSI | S0}, 26~32Hl =2 T2 A2 REst 2202
= = 2= S| oIO35 22 x| ASE A O] o == _ o == = -
Ol'_T,_ OlE O|oOfO:| E):HOH Z 5 HloE ESEAY=I 3=, - ME|'. I’St9| us %"OJOFO:I 10|E %E_;!‘ us _7Ej|2f0|’__’l_ pulse e
SOI5IH YEC=Z Yot AHatsS =JotAH &0
3. FBDtoVHDL
FBDtoVHDOLEZ JIE2l PLC JIE HMIMIIE JHZSHIl <ldH 1: entity FIX_FALLING is (
AFZEl 2101 & &lLII FBDE FPGA HZS 918 VHOLZ Xt 2 generic(
= P = o= = 3 INT_HI : integer := 8388607:
S @ssls T0/0L f2l= 0|2 9ISIAl FBDE VHDLE & INT_LO : infener e 3388608
HESe A2 Jdl, 018 EUZ As #HE =RE B ¥
== £ port(
oo
& otRAULCH 7 clk:in std_logic:
& rst: in std_logic:
3.1 Hg R ?O pulse : in std_logic:
FBDE VHOLZ H&tols #&E=2 <38 2>2 &0 1~3% 10 BY_OUT : in integer range INT_ LO to INT_ Hi
&8 POUS CIHHIOIA RED 4~78 RAZ2 HIL 220 2
_ 13 d FIX_FALLING:
2 FHOICH 7E 19 B #e =0 FBDO U= gt o
= VHOL EH2 Hdoidt= #2222 FBDOIA 2tel oIS d 18 architecture Behavioral of FIX_FALLING is
OlE| El2lS O|§8|'01| ﬂ’_—cll’f 210 szg‘, %E’_—‘i\, l_llEU—\”O_' Ao E signal BNG_MIN: integer range INT_LO to INT_HI = 600
£ P20t &ASHCEH 18 signal LTINT_2_wire_29_0OUT : std_ogic:
19
200 LTONT_2_29 : entity work LT_INT_2 port map
<Interface> 21 (cli => clk, rst=> rst, Al => BNG_MIN,
1. for each input/output variable in FBD - /NPUT| OUTPLIT o B =» PV_OUT. F_o=>LT_INT_2_wire_29_OUTY:
= [variable name] : in/out/buffer [data typel o3
* buffer is used for feedback variable o1, TRIP <= AND_BOOL_2_wire_ 35 OUT:
H = _ — WIS - .
2. for each local variable in FBD - CONSTANT 25!
= signal [variable name] : [data type] := [initial valuel 2% process(clk, rst)begin
3. foreach connection/continuation variable in FBD - CON 27 if(rst="17 then
= signal [continuationname] : [data typel gg | TT(P‘LIOGK:.];;;OJ"
. elseif(pulse = en
<Body> 30 TRIP_LOGIC <= SEL_BOOL_?_wire_2T:
4. for executing all FB 310 endif:
= [FB name] _[localid] : entity work.entity port map 32 end process:
(port name™ => INPOUTI OUTPUTI CONSTANTI COM * ) .
+ port name s the other entity WPLTor OUTPUT 33 end Behavioral
* ! This symbal means that elements can be repeated T2l 3. FIX_FALLINGS %‘—'?’—(j_%' 1)5 sstsl 27
5. for all assignment output variables
= [COM OUTPUT] <= [CONSTANTI COM
o ) 3.2 Xi= ©& =3 28 (FBDtoVHDL)
6. forinitialization output variables _ _ _ _
= [OUTPLT] <= [initial value] fole 31TUAM HHE g HEE 0ot FBDE
7. for all feedback assignment FPGA Hg= fI8t VHDLZ S Xi=s HEts =dol= &+9
~ [OUTPUN < TCONSTANTS COM FBDtoVHDLE TE&IAC 7= 3N & 2222 FBOE
18 2. FBDE VHDLZS #& =X 0 BE0| Jtsst EEfelXl dEote fF=lt A5 Suet
FBDE VHDLZS HEts st 2222 02 MRUCH
<8 3>2 <8 1>2| FBDE &2 BaE RS I8 FBDtoVHDLWIA = PLCopen TC6 XML BHi& 2.01 A3J|0t
ol0i H&Es st Zd F 208N H™ENE JHNE  [6]2 UEcl= FBDS UARLZ HEsS #SICH AJINE
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20159 FAStE RS =y
QI=ot= FBDIF g=E B2 HE 70 HE BHes =™ 5. 22 2 &5 ¢
St <8 3>2 22 o2 ‘xvhd'e SHEXUNE K= 2 =20 AHs FBDZ VHDLE NS B3 R 0|2 J|ut
VHDL It&el gtz Ndet U0l daEth o2 FHE XS B TR0 FBDtoVHDLE 2AJWBHACH «
St KNICS RPS BP2l & JHe 22X g ooz Bistg 485}
[£] FBDtoVHDL - ] X 0 FBD=ZRH =&t JlsE +&dt= VHOLOl d48&H= =
2 EOIGIYLCH 012 ol PLC MHEXDE ol=/I0 Jls A0
FBD Path j'C'.USQ!S‘GSI&D‘DL‘S51DD‘SIJ(HFALL".'Glml l Open O.” EH@- Il/l! &OlE FPGA% HUEI-%EF _/'\_ 9}19']:‘ jl_?._':_gl V&V
U oMM BAM SO J|&ES MMAI=ZE £ AN € Aozt I
VHDL Path  |CUsers\dslab\DeskiopWVHOL _result l Open - 515
N sttt &2 fele #HEtst VHDLE 0lE806tH FPGA HE
Validation Translation ‘ DTZMAE 85t AN StEAHMM 2HIE el At
MHL =X oot ARE =8 & W HOIC.
g 2. FBDtoVHDL Ats BHE&t &3
Ab A
4. AR 3 2 3= SZJAXNEHRAL “FPGA-IIEE MODl SEM
22l= KNICS RPS BPO| FIX_RISINGDH FIX_FALLINGS f ~ Z&3S 9I8 3y AHEQIN Jls Hg” Al "2 A=
AlOZ FBDtoVHDLES =8t Bists 28ipIGCH 2 2E2 4 HEHMOH HE ot Hed HIIMA” AIgo Xgez HR
JHel 2@t 8ol =S JHXLD 33JHQ FBS EEECH. g Zu LI
FBDtoVHDLEZ S&t B8 9 VHDLR Jl2x0ol e 34
(clk, rst, pulse)E M2otH FBDR 22 &= JIECH & Zoned
e 3382l entity 2501 2= =2 FB2 S2& JISS =¥ [1] International Atomic Energy Agency, “Instrumentation
= WS #ololth. Hat M=E dluotH +~=ZE0 H .
o= ot 9 = — Bl 25t 11 e _J_ and control (I&C) systems in nuclear power plants: A
80| OIROUR/CID & %= ULH <HE 1>2 FBD2 H& =9 . o ) , .
VHDLS S A8t 22 040|Ch. time of transition, 2008. [Online]. Available:
http://www.iaea.org/About/Policy/GC/GC52/GC52InfDo
2 1. FBD2 FBDtoVHDLEZ S8 88 =2 VHDL Bl cuments/English/gc52inf-3-att5 en.pdf
Feb VHDL [2] Jong-Gyun Choi, et al., “Survey of the CPLD/FPGA
Input Variable 4 4 L - »
Output Variable 5 8 (out 2. buffer 6) technology for application to NPP digital 1&C system,
Local Variable 11 11 Korea Atomic Energy Research Institute (KAERI), Tech.
Function 33 (Function Block) 33 (entity call) Rep., 2009.
Initialization Correct [3] “International standard for programmable controller —
©2|= FBDIOVHDLS =38 H120| MHZ2 Ol=ARM=X =ol Part 3: Programming languages,” IEC 61131-3 ed3/0,
5101 ol AI%EIIOI ZUYES S5 R YXMS OGN 2013.
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