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Motivation
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& CASE Tool : NuSRS 2.0
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NuSRS
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E NuSRS Editor 2.0 - D:\=2ZH} For 1o SNUSRS2.00BP_for_Test_0722-14-42.xml

File Edit View Window WVerification Help
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4

=5

=3 Hierarchy Window rE‘ (") Root \QO _BP TO 0_VAR_OVER_PWR x

¢ CJRoaot =
¢ CJo_BP
¢ [Ju_LO_SG1_LEVEL
[ Lo_so61_LEVEL,
[ th_Lo_s61_LEVEL
[yth_Lo_se1_LevEL |||~
[y 1Lo_s61_LEVEL]
[ Lo_so61_LEVEL,
[y Lo_so61_LEVEL,
o [ g_VAR_OVER_PWR
o[ g_HI_LOG_POWER
o [ y_LO_PIR_FRESS
o [ g_5G1 _LO_FLOW
o~ [ g_HI_LOCAL_POWER
o [ y_TEST_SEL
o rﬁ"f HEART TF T

[«11

[r

tefofe]o

Description Window

¢ [ U_VAR_OVER_PWR -
¢ [ Description J>
[ 71 122 B8 (RS

¢ ] TemplateMumber

¢ [ Input
[ _vAR_OVER_PWR_P
[ f_vAR_OVER_PYWR_M.

BKE)IE

,{ 7011!!{}\!\1!{)&\7%.1

Iv]|o)

[ f_vaR_OVER_PWR_h—| [« 1

[ f_vaR_OVER_PWR_T:
[ f_vAR_OVER_PWR_P

[ Type Window \i Console Windove

[ f_Mod_Err f_Mod_Err : boolean
[} F_vAR_OVER_PWR_C
[ f_varR_OVER_PWR_O|
93 Qutput
<1 I ] |

4

[f_VAR_OVER_PYWR_Chan_Err : boolean
f_VAR_OVER_PWR_MT_Query : hoolean
[f_VAR_OVER_PWWR_Manu_Test : boolean
f_VAR_OVER_PWR_Op_Byp_Init : boolean
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Motivation

@ CheckCaC Q CombinedText @ TotalSequnece

.

@

FBD =2 1&

| 2CTable | Combined2CTable | PreprocessingParFED | OutputParFBD | StateVariablePartFBD | TotalFBD |

@. goo

= Foat

=-9-BP
5 9-L0_SGI_LEVEL
- fLO_SGI_LEVEL Val_Out
L0_SGI_LEVEL_PV_ Err
-1 L0_SGI_LEVEL Prp_Out
fLO_SE1 _LEVEL Trip_Out
th_LO_SGI_LEVEL Ptp_Lo
-t L0_SG1_LEVEL Trip_Lo
9_V#R_OVER_PWR
g_HI_LOG_POWER
9_LO_PZR_PRESS
9_5G1_LOFLOW
9-HILOCAL_POWER
51 Skl

- | &
9_HEART_BEAT

e

B3 il |

@ Description Window

f.LO_5G_LEVEL VYal_Out
k_LO_SG_LEVEL Pirp_Set

f.LO_5G_LEVEL Yal Out
k_LO_SG_LEVEL Ptrp_Set

f_LO_3G_LEWEL Val_Out
k_LO_SG_LEVEL Ptrp_Set

kL0 _5G_LEVEL Pirp_Hyst
k_L0_5G_LEVEL Ptrp_Set

3]
GT_BOOL
— cond-4
(2
LE_BOOL
— cond B
(3) [cl)
GT.BOOL TOF
— cond C
k_LO_SG_LEVEL_Ptp Dly —
(6 (6}
ADD_BOOL LE_BOOL
—‘ {L0_SG_LEVEL Val Out — — cond D

NuSCRtoFBD tool



Background

4 NUuSCR
RAANS EEIAN JIY
SCR(Software Cost Reduction)=2 =& -2 &t
4 0tX D=4 ALE

. Data flow

Input or
output node

O Function node

D History node
O Timed-history node

(a) Function Overview Diagram(FOD)
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Background

Caonditions

1 2 f_X_OB_Perm =0

/h_x_OB_STA :=0

fLO_SG1_LEVEL Val_Out=k_L0O_SGT_LEVEL_PYV_Max

fLO_SG1_LEVEL Val_Out=k_L0O_SG1_LEVEL_PY_Min

Action

OB_State

L0 8G1_LEVEL_PY Err=te

f LO_SGT_LEVEL_PV_Err=false

F_x_OB_Perm=1 and f_x_OB_Ini =1

(b) Function Variable(SDT)

/h_OX_OB_STA =1

(c) History Variable(FSM)

Normal

f_LO_SG1_LEVEL_Val_Out >=
k_LO_SG1_LVL_Trip_Set +
k_LO_SG1_LVL_Trip_Hyst /
th_LO_SG1_LEVEL_Trip_Logic = false

Waiting

f_LO_SG1_LEVEL_Val_Out »=
k_LO_SG1_LEVEL_Trip_Set /
th_LO_SG1_LEVEL_Trip_Logic := false

[k_LO_SG1_LEVEL_Trip_Dly, k_LO_SG1_LEVEL_Trip_Dly]
f LO_SG1_LEVEL Val_Out <
k_LO_SG1_LEVEL_Trip_Set/
th_LO_SG1_LEVEL_Trip_Logic :=true

(d) Timed-History Variable(TTS)



Background

%  FBD (Function Block Diagram)
IEC 61131-3 Standard
PLC(Programmable Logic Controller) & ZZ ]2 H
Block Diagram & El

.1.28(14)
SEL
EZ0IH 0
th_Prev_X_Pretrip b— G @g}o:m 1
INO =
1.27(13) LN
LE_INT FBI_1_29(15)
FX Pt TOF
1.26(12)
SUB.INT ‘ N Q .1.30(16)
k_Trip_Delay b— p1 g7 22 SEL
k_X_Pretrip_Setpoint = 1.25(11) G
k_X_Pretrip_Hys b— GELINT op—] INO th_X_Pretrip
1 p—] IN1 _r -
f_X b—i
Pretrip_Setpoint
KX_Pretrip_Setpoint b= 1.32(17)
MOVE
—p th_Prev_X_Pretrip
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Step 1. NuSCR & Al ZHI

4 NUSCRtoFBD MA& 212|5

state = Nomal

Cond_a and not Cond_d
cond_d

Otherwise

QUEE
s
=[] ]

state = Waiting

Cond_d
Cond_b and not Cond_d
Otherwise

not Cond_a and not Cond_d

Vel o]l
| ]

IOENE
IERNE

state = Trip _By_Logic
Cond_c and not Cond_d
Cond_d

Otherwise

DOEE
e e

=]

state = Trip_By_Emor
not Cond_d
Otherwise

=

Trip = prew

Step 2. 2C-Table

0z
0x

128 14}

.
P X_Protio B

FOL) 2 15 )

X Protrip_Setpoini b
KX Pratrio_Hys B

1.30018)

p ihX_Preirip

thPrid X Pitrip

Step 3. Base FBD 44
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4 NuSCRtoFBD 1.0

FBD Aisdd &=

&= XML file from NuSRS 2.0
. MS Visual Studio 2005
. .Net Framework 2.0
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[ NuSCRtoFBD

OXmILuad ‘ @Zuumln @ZuumOut ‘ @Checkc&c @Cumbineﬂexl OTD(@\Seuune:e OXW‘LUN ‘ @ZWN‘” @ZWWOU‘ ‘ @ChEEkC&C @Cumbineﬂex\ OTU\EBEDUHEEE ‘ QHE\D'
O w ) CTable [ Combined2CTable | PreprocessinaParFED | OutoutParFED | StateVariableParFaD | ¢ * Q) HierarchyWindaw | 2CTable | Combined2CTable | PreproceseingParfBD | OupParF8D | StatelariablePartFB | TotalFED
HierarchyWindow = m
Condition 1 2 31 4
o Fioot fLO_SG1_LEVEL MT Query = 1 T F F F & oot T BOOL
= a.8P f_LO_SG1_LEVEL_AT_Query = 1 F T F F Lo F——
_LO_SG1_| Wal_Ouf i 0 el T LO5G. -Ptrp_Set —
B ?_cfgﬂse 1_LEVEL Val_Out '= f_LO_SG1_LEVEL_MT_Val O LS TEvEL P o
IO 61 LFVEL T o f_LO_SG1_LEVEL Val_Out '=f_LO_SG1_LEVEL_AT_val o] {0 5G] TEVEL Trip Out
h_10.55] LEVEL_Pro_Logic f_LO_SG1_LEVEL Val_Out :=f LO_SG1_LEVEL_PT_val o) DO SEILEVEL fn-Lo @
(0 GG (EVEL Thn Lagic | || f_LO_SG1_LEVEL Val_Out = LO_SG1_LEVEL PV o oSGl LEVEL T Lo
gfxﬁié%vggﬁg\g - g_HI_LOG_POWER LE_BOOL
9-Hl| - -LO_PZR_PRESS
3.0 _P7R_PRESS o E sG] LOFLOW 110.56.LEVEL Yal Out — - condB
g'ﬁFﬂaL&iL%“wgﬁ 3-H.LOCAL_POWER kL0-5GLEVEL Prp_Set —
gHL | - 9_TEST_SEL
g’;Ei;:fSS\EAT - _HEART_BEAT
gl -l
@ o
< | & GT_BOOL TOF
g . d R 110.56.LEVEL Yal Out — - eondc
& vescription Window & oescristion winsow (L1056 LEVEL P Set — kL0_SG.LEVEL.Pup.Oly —
® Gl
ADDBOOL LE_BO0L
K 108G LEVEL Pip_Hyst — | HLOSGLEVEL Valowt — - cond D
< 5 k LO_SG_LEVEL Ptrp_Set —
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1. 2C-Table Generation

f_LO_SG1_LEVEL_Val_oul <
k_LO_SGI1_LEVEL_Pirp_Set/
th_LO_SG1_LEVEL_PIrp_Logie := false

_LO_SG1_LEVEL_Val_Out >=
LO_SG1_LEVEL_Pirp_Set /
LO_SG1_LEVEL_Pirp_Logk™-
[k_LO_SG1_LEVEL_Ptrp_Dly, k_LO_SG1_LEVEL_Pirp_Dly]
1 LO_SG1_LEVEL_Val_Out <
k_LO_SG1_LEVEL_Pirp_Set/
ih_LO_SG1_LEVEL_Firp_Logic = true

1_LD_SG1_LEVEL_Val_Oul »=
¥_LO_SG1_LEVEL_Pirp_Sel +
K_LO_SG1_LEVEL_Ptrp_Hyst /
Ih_LO_SG1_LEVEL_Pirp_Logic = false

Timed-History Variable in NuSRS 2.0

NuSCRtoFBD
O #miLoad ‘ Zoomin . ZoomOut ‘ ’ CheckCaC CombinedText 0 TotalSequnece ‘ @ Help ~
J —
| |
0 . . 2CTable | Combined2CTable |PrenracessingPantFBD | OutputPanFED | StateVatiablePantFED | TatalFED |
y HierarchyWindow &
112 3 458 7
= Root state = Mormal T T
& 9.8P f_LO_SG1_LEVEL _Val_Out < k_LO_SG1_LEVEL_Pto_Set T -
5 90 3G _LEVEL 1(f_LO_SG1_LEVEL _Val_Out < k_LO_SG1_LEVEL_Ptm_Set) - T
f_LO_SGET_LEVEL Val_Out
f_LO_SGE1_LEVEL_PV_Err — i+
state = Walting T T 7
o fLO_SG1_LEVEL ¥al_Out >= k_LO_SG1_LEYEL Pim_Set To- -
L0 5G] _LEVEL Pirp_Logic lk_LO_SG1_LEVEL _Pim_Dly,k_LO_SG1_LEVEL _Ptro_Div]) (f_LO_SG1_LEVEL _val_Out < k_LO_SG1_LEVEL _Ptm_Set) - T -
th-LO-8G1_LEVEL Trip_Logic (f_LO_SG1_LEVEL Val_Out >= k_LO_SG1_LEVEL _Ptip_Set | [k_LO_SG1_LEVEL_Ptm_Dly,k_LO_SGT_LEVEL_Ptr ... - -7
9 VAR _OVER_PWR
9_HI_LOG_POWER state = Pretrip T 7T
9-LO_PZR_PRESS f_LO_SG1_LEVEL ¥al_Out >=k_LO_SG1_LEVEL Ptm_Set + k_LO_SG1_LEVEL _Ptro_Hyst T -
9-8G1.LOFLOW 1(f_LO_SG1_LEVEL Val_Out >= k_LO_SG1_LEVEL_Ptrp_Set + k_LO_SG1_LEVEL_Ptrp_Hyst) - T
g HI_LOCAL_POWER
T EEAT th_LO_5G1_LEVEL_Ptip_Logic = false XX ¥
th_LO_SGT_LEVEL _Ptrp_Logic = true S
th_LO_SG1_LEVEL_Ptro_Logic:=prev S S ®
@ Description Window state := Normal{0) XX "
state = Waiting(1) " ¥
state = Pretip(2) # X

2C-Table representation in NuSCRtoFBD 11



2. Preprocessing Part Generation

NuSCRtoFBD

: O #mllLoad ‘ Zoomln ZoomOut ‘ @ CheckCar @ CombinedText TotalSequnece ‘ @ Help ~

O HierarchyWindow

| 2CTable | Combined2CTabl

| PreprocessingPartFBD |

= Root

= 3-BP
=-9_LO_SGI_LEVEL
f LO_SG1_LEVEL Val_Out
f LO_SG1_LEVEL_PY_Err
f_LO_5G1_LEVEL_Ptrp_Out
f_LO_SG1_LEVEL _Trip_Out
th_LO_SG1_LEVEL_Ptrp_Logic
th_LO_SG1_LEVEL _Trip_Logic
g_WAR_OVER_PWR
g_HI_LOG_POWER
g_LO_PZR_PRESS
9_SG1_LO_FLOW
g_HI_LOCAL_POWER
g_TEST_SEL
g_HEART_BEAT

[E R R R R

0 Description Window

fLO_SG_LEVEL Wal_Out —
k_ LO_SG_LEVEL Ptrp_Set —

fLO_SG_LEVEL Wal_Out —
k_ LO_SG_LEVEL Ptrp_Set —

fLO_SG_LEVEL Wal_Out —
k_ LO_SG_LEVEL Ptrp_Set —

k_ LO_SG_LEVEL _Ptrp_Hyst —
k_ LO_SG_LEVEL Ptrp_Set —

utputPanFBD | StateVariablePanFED | TotalFED |

LT

GT_BoOL
— cond-A
3]
LE_BOCL
— cond_B
3 ]
GT_BoOL TOF
k_ LO_SG_LEVEL Ptrp Dly  —
(5 (B
&A0D_BOOL LE_BOOL
] fLO_SGE_LEVEL Val_Out —

cond_C

cond_D

12
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3. Output Processing Part Generation

NuSCRtoFBD

E

::OZTabIe | Combined2CTable | Preprocessing

GXmILoad ‘ Zoomln ZoomOut ‘ @CheckC&C @ComhinedText TotaISequnece ‘ @Help e

—_—
PartFAD | OutputPanFBD | StatediariablePartFBD | TotalFBD |
e

(5

status

4}
SEL
cond_&—
th_prev_LO_SG1_LEYEL_Ptrp_Logic —
falze  —
4] (3
SEL SEL
cond_C— — cond_B —
th_prev_LO_SG1_LEYEL_Ptrp_Logic —
true falzse  —
{ €Y
SEL
cond_D—
th_prev_LO_SG1_LEYEL_Ptrp_Logic —
false  —
<

ML_INT

—bth LO_SG1_LEVEL Pirp_Logic

Move

W Pth LO_SG1_LEVEL Pirp
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4. State-Variable Processing Part Generation

NuSCRtoFBD E”EJFXI
O xmlLoad ‘ . Zoomin ZoomOut @ CheckCAC CombinedText Total5equnece ‘ @ Help -
G;_ [ 2CTable | Combined2CTable | PreprocessinaPartfED | OutputPanFED | StateVariableParFBD | TolIFED|
4 - {1 (5
= £ SEL MUX_INT
status —
cond_& — — status
D —_
] —
(2 &)
SEL SEL
0 cond_C — T cond_B —
v | —
- 2 — 0 -
<3
@ (4)
SEL
cond D —
2 —
0 —
< =
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5. Total FBD Generation

¥ NuSCRioFBD

o ¥mlLoad ‘ @ Zoomln Zoomidut ‘ @ CheckCalC @ CormbinedTe:xt 0 TotalSequnece ‘ @ Help ~
—

2CTable | Combined2CTable | PreprocessingPanfBD | OutputPanfBD | StateVariablePRrrB0 | TotalFBD |

O HierarchyWindow

= FRoot
f_LELSELEVEL /AL
=-g-BP 1L GLE . ELPim.

gl
o 0.L0_5GI_LEVEL
f_LO_SG1_LEVEL Val_Out
f_LO_SG1_LEVEL_PV_Err
f_LO_SG1_LEVEL _Ptrp_Out
f LO_SG1_LEVEL Trip_Out fLOSE LEVEL al
th_LO_SG1_LEVEL _Ptrp_Logic I-L0-SELEEL P&
th_LO_SG1_LEVEL _Trip_Logic
_VAR_OVER_PWR @ w
g_HI_LOG_POWER -
g_LO_PZR_PRESE " -
§_5G1_LO_FLOW S a e
g_HI_LOCAL_POWER
g-TEST_SEL
#-g-HEART_BEAT

I LoL 8 GLEVEL P ipD

1oL 8 E LEV EL Prp_Hy fLO S B LEVEL Valtn

I LO_8 G LEVEL Pl —|

oEL o
cond —| L TR P -
Hhoprev_L0531LEEL Flrp_LogT — s
falss
@ 2] - ST TPHEERe,
SEL sEL
cond_ —| cond- | —
hopre LOEB1_LEVEL Prp_Log | —|
fala |
o
SEL
cond — ~
Description Window Hhoprev_L0531LEEL Flp_Logi —
falss
| 3 -
SEL T
cond_ — ~ - o
P
14
i s
sEL sEL
cond_ — zand- - ~
1
z " o
s
SEL
cond_ — -
o
v

|
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9 ¥miLaad ‘ @ Zoomin @ Zoomut | QCMM&C @cmmm‘rm eTmmmo J 6 Help -
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& NuSCRtoFBD 1.0
ASMY £
Input : NuSCR & & 3 Al
Output : FBD =2 1) &
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