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[eoaule fix_rising (zat, cir, DV_OUT, TAIs_CNT, TRIP_LOGIC, T85);

nput elx;
nput rst;

imput  [31:0] BV_OUT;

output [31:0) TRID_CNT;  reg [21:0] TRIP_CNT;
cutput TRID_LOGIC;  reg TRIP_LOGIC;

output [31:0) TSP, reg  [21:0) 8P,
parameter  TRUE = 1;
parameter  false = 0
parameter  [31:0] MAXCNT = 30;
[ ] rog 131:01 HYS = 3005

GZ_INT 2 GEZ_INT 2 i(rst, clk, BV_OUT, TSP, GE_INI_2 wire 1 OUT);
AND_BOOL 2 AND_BOOL_2_2(rst, clk, GE_INT. _0UT, ~TRIP_IOGIC, AND_BOOL 2_wire 2 |
SEL_INT 2 SEL INT 2_3(rst, clk, AND_BOOL
¢ 2_atzst, clk, TRID_CNT,

. AD0_TNT_2 ADO_ 3 . ADD_DNT_2 .
to e rl og GELINT.Z GE_TNT.A_11 tret, oLk, TRID,EMT.CONT, MARCHT, GF_NT.2.sekve, 14_OUT)

LT_INT 2 LT_INT_2_27(rst, clk, PV_OUT, TSP_CONT, LI_INT.

AND_BOOL_2 AND_BOOL_2_28(rst, clk, LT_INT_2_wire_27_OUT, 4

asssgn TRIP_CHT_CONT = SEL_INT_2_wire_3_OUT:
assign TRIP_LOGIC_CONT = SEL BOOL_2_wire_15_OUT;

Veri Iog program for FPGA

FBD program for PLC
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= Simulation

* Scenario Generator *

Model input console
S P (Anan | | |Model Input : FIX-SP.xml
| &
Input File : XC.\Users\Sub\Desktop\ex\le SP.xml J \ Open \ Selection - FIX_RISING
ADD:2
POU List

Generation Start

Generation OK
© FIX_RISING @ FIX_FALLING

Input Variable List

Scenario name type Initial Value Rate

1 PV_OUT INT 1 5000 10

1 RNG_E BOOL 0 1

1 MDL_E BOOL 0 1

1 AL_E BOOL 0 1

1 OB_INIT_STA BOOL o 1

2 PV_OUT INT 16000 20

2 RNG_E BOOL 0 1

2 MDL_E BOOL 0 1

2 AL_E BOOL 0 1

5 OB_INIT_STA BOOL 0 1
Cycle 100 ‘
Num 100 ‘
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=" Simulation

FBD Q&
* Scenario Generator *

" Model input Jepfisole — — T TN
Input File E:\isef\s_ub\ges_ktoi\exflﬁsTml_ o ILOp_en-LI E‘ggﬂ;‘ﬁf’;};ﬁﬁ%ﬁg":

: D:2
- POU List- Eeneration Start 1

O FIX_RISING @ FIX_FALLING :Seneratlon e 'IL [
H31S & ;—Igoufv.ﬁaﬁreﬁs'________f_____‘\\‘: : =
,Scenano name type Initial Value Rate
_j|<_7| ﬁ AE-IJg K PV_OUT INT 15000 10 \i |
1 RNG_E BOOL 0 1 | |
1 MDL_E BOOL 0 1 [ |
1 ALE BOOL 0 1 I |
1 OB_INIT_STA BOOL 0 1 | I
2 PV_OUT INT 16000 20 | I
|2 RNG_E BOOL 0 1 I I
12 MDL_E BOOL 0 1 I I
|2 Al_E BOOL 0 1 I |
12 OB_INIT_STA BOOL 0 1 : :
L] |
Cycle 100 1y :
\ Num ‘100 AT I
M ADD [ generation | /
. . . . . e e e e e e . . —&— T - e e = -
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— FBD (Function Block Diagram) — PLCOpen format
-

— FBD2} ModelSim= @3t AlLtZ2| 2

initial

lbegin Verilog
#(SYSCLK_PERIOD % 10
AND_BOOL 2 [SELNTZ | NSYSRESET = -
] ¢ ot # (SYSCLK_PERIOD *
J o} |10 NSYSRESET = 1
1 TRIP_CNT _CONT #(SYSCLK_PERIOD * pulse = 1; PV OUT = 0 #(SYSCLK_PERIOD [/ 2.0 ) pulse = 0O
#(SYSCLK_PERIOD * pulse = '; PV OUT = #(SYSCLK_PERIOD / 2.0 ) pulse
ADD_INT_2 #(SYSCLK_PERIOD * pulse = 1; PV OUT = #(SYSCLK_PERIOD / 2.0 ) pulse
[ree_a_{ + #(SYSCLK_PERIOD * pulse = '; PV OUT = #(SYSCLK_PERIOD / 2.0 ) pulse
[ c ¥ e #(SYSCLK_PERIOD * pulse = 1; PV OUT = #(SYSCLK_PERIOD / 2.0 ) pulse
#(SYSCLK_PERIOD * pulse = '; PV OUT = #(SYSCLK_PERIOD / 2.0 ) pulse
SEL_BOOL_2 # (SYSCLE_PERIOD * pulse = 1; PV_OOT = # (SYSCLE_PERIOD / 2.0 ) pulse
[TREP_CAT_coMT_} ot {RTP_1oGTC_oHT | #(SYSCLK_PERIOD * pulse = 1; PV_OUT = #(SYSCLK_PERIOD / 2.0 ) pulse =
e
SEL INT_2 frame DEgn
o o[ ] e FBD
SUB_INT_2 -INO =
TSP -1
—, Inputs begin
L PV_OUT
lend
[LT_INT 2 | AND_BOOL_2 [SEL_BOOL_2 |
e <| 6 our __m [Simulation begin
- L] TRIP_LOGIL_CONT }——L1No 15000.----14998 -~ 14997-----15001 ----14996-----15000-----15000-----14995-----14997 - 14992-
\—%—‘“"—C‘”" [FALSE_}—r— LM 14990 14986 14977 14975 14969 14967 14963 14968 14961 14964
14963 14954 14953 14961 14958 14954 14956 14953 14946 14952
SELINT2 |r4946 14955 14962 14956 14962 14966 14965 14963 14962 14971
:':m bl — 14967 14963 14959 14953 14950 14941 14932 14929 14924 14929
[Ferconr | = " 14928 14934 14927 14924 14918 14917 14917 14924 14927 14922
] 14918 14918 14919 14923 14918 14913 14920 14927 14922 14919
14920 14918 14909 14900 14901 14902 14908 14913 14913 14911
14915 14912 14912 14912 14907 14913 14904 14898 14890 14889
14891 14891 14890 14898 14895 14904 14903 14897 14894 14901
lend
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= Simulation

* Scenario Generator *
~Model input
InputFile : [C:\Users\Sub\DesktoplexFIX-SP.xml = |7|- MM X
2= AH A i e
) Generation OK
L o o © FIX_RISING @ FIX_FALLING
Input Variable List
| Scenario name type Initial Value Rate
[ I = A L_ 4 PV_OUT INT 15000 10
- BEs S0 ALE2 MY Tts L ==
|1 MDL_E BOOL 0 1
1 AL_E BOOL 0 1
1 OB_INIT_STA BOOL 0 1
2 PV_OUT INT 16000 20
2 RNG_E BOOL 0 1
|2 MDL_E BOOL 0 1
- — oo BOOL 0 1
Name begln TA BOOL 0 1
textl 1 O
LA FBD
end 100
e Generation
Inputs begin
PV_OUT
end
Simulation begin !
15000-----140898......24997.....18 00 221499615000 18500014995 ....14097........2.49082...
14990 14986 14977 14975 14969 14967 14963 14968 14961 14964
14963 14954 14953 149;61 14958 14954 14956 14953 14946 14952
14946 14955 14962 149:56 14962 14966 14965 14963 14962 1 oy “’""l’ e — <
14967 14963 14959 149:53 14950 14941 14932 14929 14924 1" e
14928 14934 14927 14924 14918 14917 14917 14924 14927 ] e,
14918 14918 14919 14923 14918 14913 14920 14927 14922 ] [ o
: @EEF L2 il o
14920 14918 14909 14900 14901 14902 14908 14913 14913 ] (e —— W_F
14915 14912 14912 14912 14907 14913 14904 14898 14890 3 e
14891 14891 14890 14895 14904 14903 14897 14894 ] e — R
’m‘ |m7_noox_2 SEL_BOOL_2
o } = I e AT
end (-t = E@E@ﬁig;g R =
S el
AD0_TNT 2 [Tsp_cowT } e
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[Name begin

textl 1 O F B D

end

Inputs begin
PV_OUT
iend

Simulation begin ;

14990 14986 14977 14§75 14969 14967 14963 14968 14961 14964
14963 14954 14953 14@61 14958 14954 14956 14953 14946 14952
14946 14955 14962 14956 14962 14966 14965 14963 14962 14971
14967 14963 14959 19953 14950 14941 14932 14929 14924 14929
14928 14934 14927 14§24 14918 14917 14917 14924 14927 14922
14918 14918 14919 14§23 14918 14913 14920 14927 14922 14919
14920 14918 14909 14§00 14901 14902 14908 14913 14913 14911
14915 14912 14912 14912 14907 14913 14904 14898 14890 14889
14891 14891 14890 14398 14895 14904 14903 14897 14894 14901
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I textl 1 O I FBD
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»[Bimulacion begin TS T TS T T s T T T T T T TS T T T T TR ST T IS IREN
: 14990 14986 14977 14?75 14969 14967 14963 14968 14961 14964
I |14963 14954 14953 14?61 14958 14954 14956 14953 14946 14952
| ;14946 14955 14962 14956 14962 14966 14965 14963 14962 14971
: t14967 14963 14959 14%53 14950 14941 14932 14929 14924 14929
| jr4928 14934 14927 14924 14918 14917 14917 14924 14927 14922
| t14918 14918 14919 1Q§23 14918 14913 14920 14927 14922 14919
I f14920 14918 14909 14§00 14901 14902 14908 14913 14913 14911
: :14915 14912 14912 14?12 14907 14913 14904 14898 14890 14889
I 114891 14891 14890 14898 14895 14904 14903 14897 14894 14901
\ 4
\:Iﬁﬂd_______________f ______________________ e _//

HdE ALiE|22] =3 (.

B | KU Sven




HdE ALiE|22] =3

KU KONKUK
UNTVRRSITY

[Name begin

12504

textl 1 O
end

PV_OUT

ifend

Sim /

149!
1491
149¢
1491
149
149

Inputs begin

Input

Scenario Generator

Scenarios

FBD

Simulator

149
149:
148!

pom TN o o o o o e == = e

lend N

Mentors
Graphics

Developed by/
previous work

FBD-Verilog

Comparator

FBD

e e e e e e o o . o o -

34992

14964
14952
14971
14929
14922
14919
14911
14889
14901




Jim

- HXE =™ AO] RPS (Reactor Protection System)

|
A|m

M A Al AT MDY 39
®)

o =
H2 Ol EIEM HLH Ol

o

O CIA[E= 2|0 ¥H

PRETRIP HYSTERESIS

TRIP SETPOINT
TRIP HYSTERESIS

f /7 PRETRIP SETPOINT

|—

i

o N

"< . (s TN

N | e

7] . |

w | R UNPRETRIP

o i ‘ [N Y- UNTRIP

o : —--TRIP

o : PROCESS INPUT
R— PRETRIP /

TIME

FIX-Rising Logic



Mg s ALtz AA

* Scenarlo Generator *
I::: zl:t: [c:Users\SubiDesktop\ex\FIX-SP.xm _*_ 7 | ZA} AE-| %—)l
RPS(Reactor Protection System) . Geneaion
Scenario name type I itial Value Rate
= =) o q == 1 PV_OUT INT [15000 10
- S8 A A2 A|OE =5 1 s = :
o A 1 OB_INIT_STA  BOOL 0 1
- Olzl E!: O|- FE:’-EM-I O:I — &! O|_I al-ol El X| E 2 PV_OUT INT 16000 20
. Ae e 1
PRETRIP HYSTERESIS o
TRIP HYSTERESIS ADD f eration
PRETRIP SETPOINT
T - AL A
wd
o ' : ==
< | A i TS
0 | j ¥
m I : | :
8 i | i --—==== LNPRETRIP
o) i i S - UNTRIP
o | ~—--TRIP
o | PROCESS INPUT
S— PRETRIP /

TIME
FIX-Rising Logic
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| I KONKUK |
TWARE KU UNIVRRSITY

HE Al

| RPS BP 22| & FIX-RISING 1} FIX-FALLING Of CH

. URPE YHAO

Rate of Change Cycles

Name of Logic Scenarios Initial Values

27,000 — 28,000 10 - 100
FIX-RISING 1,000 (Stepwise: 100) (Stepwise: 10) 100
12,000 - 13,000 10 - 100
FIX-FALLING 1,000 (Stepwise: 100) (Stepwise: 10) 100

Total 2,000 All correct
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File Edit Wiew Compile Simulste Add Wave Tools Layout Beokmarks Window Help ‘

# smutamn s0® )| & m - efauit ——— H ] WViave - Default
* FBD SIMULATOR * finstance [Design urt_oe
Inpu List Operation Graph '=F-4f Smuation3_75000_100.... Simulations... M & /Smulation3_25000...
WN;-': - Iopt (e CureniCys: 37 Nea | Prov Semcion. [ PY_OUT [ TRIP.CNT [ TRP_LOGC [ TSP PTRIP_LOGC 9 FTSP [ PTRIP_CNT 2 o FIXRISING.1 F_]XWR‘SING Md & fSmulation3_25000... | o Data-
R " Outout Lt =”LT$::5”21634 :fm“fz"”:' ;” & [Simulation3_25000.... | Ho Data-
# i imulations... Pre 3
2 = oo | 57500 | vsim_capacity= Ca| |2 [Smustion3 25000... | -No Date- [EERISssIsNsISNISSNIESEIEEN IS ISNEInY
5 5 ) 26805 o wazm 7 3 - [+ 9 /5imulation3_25000... | No Data-
v s o s 27,000 & /Simulation3_25000... | -No Data-
n " pus b o M ] 26500 [+ 9 /5imulation3_25000... | No Data-
:: : :i: : i ::‘ & [Smulation3_25000... | No Data-
. e = 26.000 1=l /Smuation3_25000... FEEFLN I N N S N S N 5N
w Tewas o N P (5 @ [5imulation3_25000... RIS ISRSISENIESN ISR INSRISEET
1% 12 26805 o 24429 14 -
v e o oz |15 25000
W . aas o am
w5 b G o am 24.500
ER ) am e
o o - 2000 =1 o I
R s o )
—t e o I 23500 500000465 ps
2 fesas o w2 000 | |
5 e o wan B
-~ . T T 22500 . | . A
7 = G o am s
Wame imalvae T | |2 e s 22.000 A Transcript Hd X
e ! b s o am o T - i |
o ° o 20 26 28805 o 4429 28 21500 M
3 3 @ ; 4+ Region: /Similation3 25000 100 39/FIX RISING 1/SEL BOCL 2 73
2 2 *m ; Z ::: ? "“: i: 21.000 # ++ Warning: (vsim-3015) C:/FPGA/Simulation/hdl/FIX_RISING.v(112): [BCDEC] - Port size (32 or 32) does not match connection size (16)
' ' om £ =P for porc 'OUT'. The port definition is at: C:/FPGA/Simalation/hdl/LIB.v(1299).
o T am o H
MAXCHT 0 am : Gi23456788
s 200 om :: :" . :x . ::: : = + Region: /Simulation3_25000_L100_99/FIE_RISING_1/SEL_INT_2_74
s w0 em|m e N = [%TV.0UT = PG & 797 PTSF = TRP_GNT ¥ TR0 - FIRPL00%]
FALSE o o | 157 0 2805 o s . o || — » [VSIM 2> hd
Now: S00us Delta: 2 sim: fSimulation3_25000_100_99 0ps to 191259169 ps
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