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ABSTRACTS

The purpose of our current study is to develop a tool which could
generate important transient system parameters in a postulated accident
such as steamline transients in NPP#4. Such tool is to be combined with
actions that simulate certain instrumentation and control software failure.
We chose PCTRAN-ABWR as the fundamental platform. In our
investigation, we have examined its thermal hydraulics theoretical basis
and code structures relating to all VB forms and modules. Modifications
of the code, such as detail steamline models have been made to simulate
events in steamline transients initiated by both hardware and software
failures. Chapter 2 summarizes certain transient analysis by
PCTRAN-ABWR and their comparisons against PSAR. Chapter 3 covers
main components and system setpoints in steamline system. Chapter 4
introduces detail modifications of the code, including theoretical models
and flow resistance calculation models. All steamline transient analyses
are discussed in Chapter 5. Chapter 6 introduces a case study of

Human-Machine Interaction Failure.
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000006.0 sec, Turb Bypass Valve #1 Position Change: 0%
000007.0 sec, Turb Bypass Valve #1 Position Change: 100%
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PCTRAN_ABWR itz 3F £

Reset to IC #1

000000.0 sec, Feed Pump #1 Position Change: 125%
000000.0 sec, Feed Pump #2 Position Change: 125%
000001.0 sec, Turb Bypass Valve #1 Position Change: 100%
000006.0 sec, Turb Bypass Valve #1 Position Change: 0%
000007.0 sec, Turb Bypass Valve #1 Position Change: 100%
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2.3 20|z AWIFIRETHEER 2 F (Opening of All Control
and Bypass Valves)
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Malfunction 3k = |15(100% of ;% ¥+ & Full Open)

£ e P HETABAPFHILRTELO00%
Hb Rz #
R S NTFX (Flux Neutron %)

PFCT (Temperature Peak Centerline Fuel %)
ASHX (Flux Average Surface Heat %)
FWEFL (Flow Feedwater %)

VSTF (Flow Vessel Steam %)

VSPR (Pressure Vessel Press Rise psi)
TBPR (Pressue Turbine Press Rise psi)
RVFL (Flow Relief Valve %)

BPFL (Flow Bypass Valve %)

TBFL (Flow Turbine Steam %)

LVIN (Level Ref-Separator Skirt in)
COFL (Flow Core Inlet %)

VDRK (Reactivity Void $)

DPRK (Reactivity Doppler $)

SCRK (Reactivity Scram $)

TLRK (Reactivity Total $)
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Reset to I1C #1

000001.0 sec, High Reactor Level L8 Reached: 592.37 CM
000001.0 sec, Turbine Trip

000001.0 sec, Steam Dump Available Reactor Trip
000001.0 sec, 4 Reactor Internal Pumps Trip

000001.0 sec, Reactor Trip

000001.0 sec, Turb Stop Valve Position Change: 0%
000001.0 sec, Feed Pump #1 Position Change: 0%
000001.0 sec, Feed Pump #2 Position Change: 0%
000001.0 sec, Feedwater Pumps Trip

000001.5 sec, MS Isolation Valve Position Change: 0%
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000001.5 sec, Cleanup Valve Position Change: 0%

000002.0 sec, Safety Relief VValve #0 Position Change: 100%
000002.0 sec, Safety Relief VValve #1 Position Change: 100%
000002.0 sec, Safety Relief VValve #2 Position Change: 100%
000002.0 sec, Safety Relief VValve #3 Position Change: 100%
000002.5 sec, Safety Relief VValve #4 Position Change: 100%
000005.5 sec, Reactor Water Level Below L3: 364.03 CM
000011.5 sec, Safety Relief VValve #4 Position Change: 0%
000012.0 sec, Safety Relief VValve #3 Position Change: 0%
000012.5 sec, Safety Relief VValve #2 Position Change: 0%
000014.5 sec, Safety Relief VValve #1 Position Change: 0%
000022.5 sec, Safety Relief VValve #0 Position Change: 0%
000042.0 sec, Safety Relief VValve #0 Position Change: 100%
000144.0 sec, 6 Reactor Internal Pumps Trip

000144.0 sec, Reactor Water Level Below L2: 242.77 CM
000144.0 sec, RCIC Pump Position Change: 100%

000144.0 sec, RCIC Auto Start

000176.5 sec, Safety Relief VValve #0 Position Change: 0%
000188.0 sec, Safety Relief VValve #0 Position Change: 100%
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Turbine Control Valves and Bypass Valves)
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NTFX (Flux Neutron %)

PFCT (Temperature Peak Centerline Fuel
%)

ASHX (Flux Average Surface Heat %)
FWFL (Flow Feedwater %)

VSTF (Flow Vessel Steam %)

VSPR (Pressure Vessel Press Rise psi)
TBPR (Pressue Turbine Press Rise psi)
RVFL (Flow Relief Valve %)

BPFL (Flow Bypass Valve %)

TBFL (Flow Turbine Steam %)

LVIN (Level Ref-Separator Skirt in)
COFL (Flow Core Inlet %)

VDRK (Reactivity Void $)

DPRK (Reactivity Doppler $)

SCRK (Reactivity Scram $)

TLRK (Reactivity Total $)
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Reset to IC #1
000000.0 sec, Turb Control Valve Position Change: 0%
000000.0 sec, Turb Bypass Valve #2 Position Change: 1%
000000.0 sec, Turb Control Valve Position Change: 1%
000000.0 sec, Turb Bypass Valve #1 Position Change: 1%
000000.0 sec, Turb Bypass Valve #1 Position Change: 0%
000000.0 sec, Turb Control Valve Position Change: 0%
000001.0 sec, Safety Relief Valve #0 Position Change: 100%
000001.0 sec, Safety Relief Valve #1 Position Change: 100%
000001.5 sec, Reactor Hi Pressure Trip: 78.86 BAR
000001.5 sec, 4 Reactor Internal Pumps Trip
000001.5 sec, Reactor Trip
000001.5 sec, Safety Relief Valve #2 Position Change: 100%
000001.5 sec, Safety Relief Valve #3 Position Change: 100%
000001.5 sec, Safety Relief Valve #4 Position Change: 100%
000005.5 sec, Turbine Trip
000006.0 sec, Turb Stop Valve Position Change: 0%
000007.0 sec, Reactor Water Level Below L3: 371.36 CM
000007.0 sec, Cleanup Valve Position Change: 0%
000013.0 sec, Safety Relief VValve #3 Position Change: 0%
000013.0 sec, Safety Relief Valve #4 Position Change: 0%
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000014.0 sec, Safety Relief Valve #2 Position Change: 0%
000015.5 sec, Safety Relief Valve #1 Position Change: 0%
000021.0 sec, Safety Relief VValve #0 Position Change: 0%
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NTFX (Flux Neutron %)

PFCT (Temperature Peak Centerline Fuel
%)

ASHX (Flux Average Surface Heat %)
FWFL (Flow Feedwater %)

VSTF (Flow Vessel Steam %)

VSPR (Pressure Vessel Press Rise psi)
TBPR (Pressue Turbine Press Rise psi)
RVFL (Flow Relief Valve %)

BPFL (Flow Bypass Valve %)

TBFL (Flow Turbine Steam %)

LVIN (Level Ref-Separator Skirt in)
COFL (Flow Core Inlet %)

VDRK (Reactivity Void $)

DPRK (Reactivity Doppler $)

SCRK (Reactivity Scram 3)

TLRK (Reactivity Total $)
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Reset to IC #7

000104.0 sec, Turb Bypass Valve #1 Position Change: 0%
000104.5 sec, Turbine Trip

000104.5 sec, Steam Dump Not Available Reactor Trip
000104.5 sec, 4 Reactor Internal Pumps Trip

000104.5 sec, Reactor Trip

000104.5 sec, Turb Stop Valve Position Change: 0%
000105.0 sec, Safety Relief Valve #0 Position Change: 100%
000105.0 sec, Safety Relief Valve #1 Position Change: 100%
000105.5 sec, Safety Relief Valve #2 Position Change: 100%
000105.5 sec, Safety Relief Valve #3 Position Change: 100%
000105.5 sec, Safety Relief Valve #4 Position Change: 100%
000109.0 sec, Reactor Water Level Below L3: 373.88 CM
000109.0 sec, Cleanup Valve Position Change: 0%

000114.5 sec, Safety Relief Valve #4 Position Change: 0%
000115.0 sec, Safety Relief Valve #3 Position Change: 0%
000116.0 sec, Safety Relief Valve #2 Position Change: 0%
000117.0 sec, Safety Relief Valve #1 Position Change: 0%
000121.0 sec, Safety Relief Valve #0 Position Change: 0%
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1B FAKER 28 (Inadvertent All MSIV Closure)
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2.6.2 PCTRAN_ABWR ¥ 3 +% %
ARERG) 15

* ZIC 1

Malfunctionzk z_ |6

= B ] sE P #

R S NTFX (Flux Neutron %)

PFCT (Temperature Peak Centerline Fuel
%)

ASHX (Flux Average Surface Heat %)
FWFL (Flow Feedwater %)

VSTF (Flow Vessel Steam %)

VSPR (Pressure Vessel Press Rise psi)
TBPR (Pressue Turbine Press Rise psi)
RVFL (Flow Relief Valve %)

BPFL (Flow Bypass Valve %)

TBFL (Flow Turbine Steam %)

LVIN (Level Ref-Separator Skirt in)
COFL (Flow Core Inlet %)

VDRK (Reactivity Void $)

DPRK (Reactivity Doppler $)

SCRK (Reactivity Scram $)

TLRK (Reactivity Total $)
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Reset to IC #1

000000.5 sec, MS Isolation Valve Position Change: 0%
000000.5 sec, Cleanup Valve Position Change: 0%

000000.5 sec, 4 Reactor Internal Pumps Trip

000000.5 sec, Reactor Trip

000001.0 sec, Safety Relief Valve #0 Position Change: 100%
000001.0 sec, Safety Relief Valve #1 Position Change: 100%
000001.5 sec, Safety Relief Valve #2 Position Change: 100%
000001.5 sec, Safety Relief Valve #3 Position Change: 100%
000001.5 sec, Safety Relief Valve #4 Position Change: 100%
000004.5 sec, Turbine Trip

000005.0 sec, Turb Stop Valve Position Change: 0%
000007.0 sec, Reactor Water Level Below L3: 373.31 CM
000011.0 sec, Safety Relief Valve #4 Position Change: 0%
000011.5 sec, Safety Relief Valve #3 Position Change: 0%
000012.0 sec, Safety Relief Valve #2 Position Change: 0%
000014.0 sec, Safety Relief Valve #1 Position Change: 0%
000018.0 sec, Safety Relief Valve #0 Position Change: 0%
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2.7 %)= & 4 £k ¥ ¢ (Loss of All Feedwater Flow)
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Malfunctionz z_ |5

ook VB E:

UEES S NTFX (Flux Neutron %)

PFCT (Temperature Peak Centerline Fuel
%)

ASHX (Flux Average Surface Heat %)
FWFL (Flow Feedwater %)

VSTF (Flow Vessel Steam %)

VSPR (Pressure Vessel Press Rise psi)
TBPR (Pressue Turbine Press Rise psi)
RVFL (Flow Relief Valve %)

BPFL (Flow Bypass Valve %)

TBFL (Flow Turbine Steam %)

LVIN (Level Ref-Separator Skirt in)
COFL (Flow Core Inlet %)

VDRK (Reactivity Void $)

DPRK (Reactivity Doppler $)

SCRK (Reactivity Scram $)

TLRK (Reactivity Total $)

273 %% 45

72
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B3~ RCIC B 4ot (7 o

PCTRAN_ABWR %7 ikt 3% 4

Reset to IC #1

000000.5 sec, Feed Pump #1 Position Change: 0%
000000.5 sec, Feed Pump #2 Position Change: 0%
000000.5 sec, Feedwater Pumps Trip

000002.0 sec, Reactor Water Level Below L3: 374.10 CM
000002.0 sec, 4 Reactor Internal Pumps Trip

000002.0 sec, Reactor Trip

000002.0 sec, Cleanup Valve Position Change: 0%
000002.5 sec, Turb Bypass Valve #1 Position Change: 100%
000005.5 sec, Turb Bypass Valve #1 Position Change: 0%
000006.0 sec, Turbine Trip

000006.5 sec, Turb Stop Valve Position Change: 0%

73



000007.0 sec, Turb Bypass Valve #1 Position Change: 100%
000008.5 sec, Safety Relief Valve #0 Position Change: 100%
000015.0 sec, Safety Relief Valve #0 Position Change: 0%
000050.5 sec, 6 Reactor Internal Pumps Trip

000050.5 sec, Reactor Water Level Below L2: 242.94 CM
000050.5 sec, RCIC Pump Position Change: 100%

000050.5 sec, RCIC Auto Start

000051.0 sec, MS Isolation Valve Position Change: 0%
000051.5 sec, Turb Bypass Valve #1 Position Change: 0%
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%31 % 2RR LRI R LR

SRV PR 05 EFS =5

7B 7.89 Mpa G ( 1144psig)

8.12 Mpa G (1178psig)
/C 7.96 Mpa G ( 1154psig)

4A ~ 4D ~ 5B ~ | 8.03 Mpa G (1164psig) | 8.19 Mpa G (1188psig)

5C

3B ~3C-~6A-| 810MpaG (1174psig) | 8.26 Mpa G (1198psig )

6D

5A~5D 6B~ | 8.17 Mpa G (1184psig) | 8.33 Mpa G (1208psig)

6C

3A~3D-~4B~ | 8.24 Mpa G (1194psig) | 8.40 Mpa G (1218psig)

4C

oo
1. B~ Bixpr 1 £0.45 sec
2. B papk L]

8 & H75% (Power Actuation) : <0.15 sec

% > 45 (Spring Actuation) @ <0.3 sec
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CONTROL 3YSTEM
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[ eed water Pump& Turbine EHC
Stearn Bapass and Pressm
Fegulator Syetem
3 [
NUTROW FLUXE
b
RECIRCULATION FLOW e JU—— P
CONTROL -+ > POWER Generation
SYSTEM FEGULATOR] control System
L 4
EOF
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System
CRD :
3Y3TEM

* Rod Control & Information System
* Fine motion CRD System




ANALOG AND
DISCRETE —
INPUTS

ANALOG AND
DISCRETE  ~——
INPUTS

ANALOG AND
DISCRETE —»
INPUTS

CONTROLLER 1

CONTROLLER 2

—

ACTUATORS AND

DISCRETE

VOTERS * PERMISSIVES

—» OPERATORS PNL
F + DISPLAYS

CONTROLLER 3

« INDICATORS
+ ALARMS
- RECORDERS

* ANALOG AND DISCRETE CONVERSION
TO EACH CONTROLLER

**INTERPROCESSOR COMMUNICATION
LINKS AND REDUNDANT CLOCK LOGIC

i8] 3.5 Simplified Block Diagram of Fault-Tolerant Digital Controller

System
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TOTAL TBYMANUAL DEMAND SETPOINT

SETPOINT ADJUSTOR AUTOMATIC FREQUENCY

CONTROL SWITCH

|
|
: i ——— o o
| PRESSURE ;_ MAXIMUM DEMAND
REGULATOR COMBINED
I UMTER
I + +
| (.
| eV RE FLTER
I +
COMPENSATOR g TOAUTOVATIC FOWER
| 7 - REGULATCR (4PR)
I A UMTER
|
|
|
L

STEAM BYPASS & PRESSURE CONTROL SYSTEM 'y
GEOPD

- e e e e e e e e e o el e e e e e e e e e e

SPEED +

SETPANT

SPEED Z_
REGULATOR e
MANUAL SRR RO DEVEE
INPUT
*
LOAD b
REFERENCE > — 0% BAS

TUl
L AUTCMATIC LOAD DEMAND (FROM APR, GESCOFE)

BAS
=\..¢
'y

~. 1

T s o ————————— ———— ———

LOWVALUE
SELECTOR

RBNE ELECTRO- HYDRAULIC CONTRCL SYSTEM

— ]

(TURBINE SUPPUER SCOFE)

NOTE t BYPASSLIMITER ON TURBINE TRIP OR OVERSPEED PROTECTICN CABINET (OFC) TRIP
NOTE 2 TURBINE BYPASS VALVES ARE PROCURED UNDER PURCHASE SPECIFICATION FOR TURBINE BYPASSVALVES [21.24)

B 3.6 SBPC ¥+ %

98



4. 3= = PCTRAN_ABWR Z % % 3t

p % PCTRAN_ABWR ¥ * — i3 3% § BT S 2 R e o
wEA AR WAL AFAFRE TG - 0 MSIV 2t
#] > 54 7#SRV #E B 5 2 4-4~44-PCTRAN_ABWR
BRAZFAEFE PG - FABEER (TSV) -~ - R 4R
(TCV) ~ A 2 & W(BPV) - & ¥ E#&p > TSV {v TCV 31 £ 100%
Bic a2 BPVRIEMP - #* 57 & TR EEY S8 P
TSV~ TCV > T TSV~ TCV il B o 5T B P - T 1 &0
R(TSV)#-¢ p $5 B B > B BPV #5 T #% P A R E o d 205 §
- RABENRE - PAREIR 22 EREIF I REESY 2

AAFRpEH  MPE L BE AR AL 6§ RET

S > d > p % PCTRANP_ABWR - iR 4 2% #8223+ in g &
FEFETRGLEFL 0 MR RO EW 0 A FERE
BLen /R 4 B heBl 420 F RV TR R 4 5 1074.746 psig ~ A & B
# B4 Pgaher » 1032 psia ~ TCV i v B4 % Proymead » 1010 psia

e R4 S 960paiac SR BaURA S lpsiae = @pi«'rwrs:izﬂw
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F o AT R PR R G R R L
TRAFGTHEAM - F 17 P L PR A
Vo AT P e end Ui g o & PCTRAN_ABWR ¥ 273 i ¥ &2

*i:ﬂ;_?“zﬁ..pg E\L 4.4 /J‘ %‘/:—. s

4.1 B P R R %N

FAHPUEHIR M E S PR RLAML S
YT R e P EERTA AT AT g g o R
2R E (A1) 47 e

closed chnannel
A A AT TS TS T TS T TS TS TS TS TS

_—=3% p,Um D
T T T T T T T T T F
L

d&__dF_f;m;1

=p—= — 4.1
o Pax 29, D, (4.1)
#+¢ f % local Darcy-Weisbach friction factor ;
__4*FlowArea  _ i g e T
°  WettedPerimeter T =
a4 g=1, &4 9.=32.
#-28 (4.0) 5 A 17 58 (4.2)
L L pufn 1
[fdp=]"f, ——dx
0 0 ch De
2
Ap—f P L (4.2)
ch De
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# De * > F42)F S HFNA3)

AP=f, Pin L _oopin L o opup LaD _ o (pAU,)° LD
“29. D, "29.4A Y29, 4A " 29, 4pA’
D
ropp=f, =2 Au ) = KPw?
c 4pA

= AP=K’w? =» JAP =Kw

TE K e

1 LaD _

W % o 2 (kg/m®)

1 D _. 8 L 1

K2 =f,

A2k s (4,

42 ghenyi e K

4.2 i\‘ﬁ' ,:“. et

f

b
[E37>JVuR ,J’i “Vl‘-a

~

Er

PR DAL K S

29, 4pA° "

— )
29, D’ "g, pn’D®  “m=*kg
4, )’ P

(4.3)

i n Wih 258 LfI* WP RA BRI ER

o

st ¥

RS ERE LR L& s SRS

FET ADIABHFIR OB R A A 40%

B -

D T4 R B R P a4F & 100% ; &/ R B & 24F & 100% > »

TSV F £ > F &

B2 s GRBETBIAM 5 B3R 2B i £ 580350

M FER € 0%k T KF L 100% 0 2

E{jll%or_ﬁﬁ!{?ﬁjﬁg)ﬁ—t’—?/f F'&m«‘%ﬁ'?&g/f" Fm}i%\“’/HFBA\J ’

92@}3@*—2-,};:[ BN Lo

vE-BRE RS

SR LA Al TR N R =S Rk

GVTUR B o 5 > 4o 3.3 > fe & /e e
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GVTUR B 5% » 4ot (4.4) » 7 R84 B & it e o

e KO*(M] (4.4)
CVTUR(Y) |

P SESHIR S  P R AN REIER e BEAIR OB R 2 70% -
FAF NA3) ek R A E X IR K F T0%RE R PF iR o et

(4.5)

0o _ \/PTCVHead - |:)TurbHead
Krov =7 Wetm (4.5)

4

v

72 100%F & a8 a i iR e 5

P_rer — P
0 _ \/ gather TCVHead
Kev = Wstm (4.6)

4
100%F A it 8 3 1 IR &

P 1

K@ _ NV gaher = 4.7
Y Wstm*0.11 (4.7)
P me -P ather
R Ky =5 (4.8)
Pur ea -1
Kturb =# (49)

TP o etk 3 2H FEEL BB OF BB TR
4 (dome pressure)4p £ 80 psia o Bk > # FE@EFF RlppER A

I:)fullpower * 1074.746 pSIa’ '"%%EE’:F }@J}% J}& TE‘ @ 4 I:)shutdown P F‘ 994.746
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psia © %_% GVDM 45t (4.10) » ¥ GVDM=1 & » £ 4 > # F i o

Fg At h FA ok BAH I XD > 5 F R%BBTRA ik
$0F B FEL AR AT BEHRPR R F A

f{QL,u;@gﬁ%th %w,@@@@u%iﬁﬂo
FRAFUERETCV ZA 8 5 LPF > N34 % 5.8 3.6

GVDM')‘ﬂsl\103 U'\*/F' Fm}é(#?EFgE/é!_@?mj_,m'L/q}i

GVDM = P- Pshulgc:own

shutdown

— P- I:)shutdown 4.10
” (4.10)

rlpower
PR R R A B R AR ET0% > ® o R gl O AT
T k- g F TCV ol B 2 & % A (4.11) - BPVDM £.% i
BT eng 0 19450 (4.13) (A14)7 o3 i W B eh B i B R
YGV(i) = 0.7 * GVDM * 100 (4.11)

BPVDM = GVDM - 1.03
(4.12)

BPV 2 # éhip#ic = fii( BPVDM/0.11)

(4.13)

2B BPV # & = (BPVDM-BPV 2 H i #*0.11)*100

(4.14)

1345 TCVs ~ TSVs ~ BPVs B A& -2 & fe i enji et > dgin g + £ 7
TIEE S R Wan 2 > T REFER T LS E o SRR

45 TSV 4= TCV # W i enif i 4e st (4.15) » = i %443 TSV~ TCV
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HE T ERLITIL S SN (4.16) 0 R AT R B WR@LT) SRS

Roerin L iE 5 70 (4.18) » KA o KB o B » ofs v 1 (7 3B B 737

i sLee e s Ktot 0 45t (4.20) -

K(i) = (KSV(i)? +KGV(i)?) , i=1~4 (4.15)

1
KAL=— (4.16)

+ + +
KO K@) KE K@)

KA = (KA1 +K %) (4.17)
KB = ! (4.18)

1 1 1 '

+ ot .
KB(1)  KB(2) KB(i)
1

KAB = 1 (4.19)

KA KB
Ktot = /(Kstm)? + (KAB)? (4.20)

FI% S P AR AN 0 0 (43) ) T REITE Y%

BETAEZNG2Y) > AkFpN(4.22)~(427)2 A E R FTE

PRI o
Wstm = Pdome -1 (4.21)
Ktot

WA = KAB*WstmDM (4.22)
KA

wetm(i) = FAT WA ey, = RATTWA (4.23)
K (i) K()

WTB =) Wstm(i) (4.24)
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_ KAB*WstmDM

WB (4.25)
KB
. KB*WB
WBI0) = o (4.26)

WBPS = WHB(i) (4.27)
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A E BB ARG

'===CLV3 0.05->0.002 ==HHW 940907

'module: systemcalculation

'LEV = ALEV + CLV1 * VX * 12 * (1 - STEP(WBK - 5)) + CLV2 * VY * 12 + CLV3 * (WSTM - WFW0) *
STEP(WSTM - WFWO0)

'Public Phead0, Phead As Double

'Public Pturb0, Pturb As Double

'Public WtcvOhhw(1 To 4), Wtcvhhw(1 To 4) As Double

'Public WturbOhhw, Wturbhhw As Double

'Public PturbOhhw, Pturbhhw As Double

'Public WbpvOhhw(1 To 10), Wbpvhhw(1 To 10), Wbpvtot As Double

'Public pdom0Ohhw, pdomhhw, pdomzp As Double

'Public Wstmhhw, Wstm0 As Double

'Public k10, k20, ktcv0, k30, kbpv0, ktot0 As Double

'Public CtcvO0, Ctcv(4),Cbpv(10)

'Public k1, ktcv(4), k3, kbpv(10), k5, ktot As Double

'Public ktcvall0, ktcvall As Double

'Public WstmDM, WbpvDM, YGV(1 To 4), YBPV(1 To 10), YMSIV(1 To 10) As Double

'Public GVDM, ErrGVDM As Double

'Public Lpcontrol, LLoadRej As Integer '0: manual 1:auto

'Public TLoadRej, TTbTrip, FDEM, REFDEM, GVDEM As Double " Load rejection trigger time
'Public PRSRV(1 To 18), PSSRV(1 To 18), WSRVO(1 To 18), WSRV(1 To 18), KSRV(1 To 18), WSRVtot As
Double

'Public L1TCVcls, LATCVcls, LITCVopen, L4TCVopen,LADS, LMSIV(1 To 4) As Integer

Private Sub Form_Load()

LLoadRej =0 '-- 1, 21, 24: Load Rejection
L1TCVcls =0 '-- 1: 1 TCV inadvertently closed
L4ATCVcls =0 '-- 1: 4 TCV's inadvertently closed
L1TCVopen =0 '-- 1: 1 TCV inadvertently opened
L4TCVopen =0 '-- 1: 4 TCV's inadvertently opened
LADS =0'-- 1: ADS open

REFDEM = 1# 'Power demand for pressure control
FDEM = REFDEM + 0.1
pdomOhhw = 1074.746

pdomOhhw =P

pdomzp = pdomOhhw - 80# '994.746
pdomhhw = pdomOhhw

Phead0 = 1028.334 '1010#

Pturb0 = 960#

Pturbhhw = 960#

Wstm0 = WFWO0

Wstmhhw = WFWO0

Wturbhhw = WFWO

TLoadRej = 1000000000#
Fori=1To4

Wtevhhw(i) = WFWO0 / 4
WtevOhhw(i) = WFWO0 / 4

Next i
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Fori=1To 10
Whbpvhhw(i) =0
Next i

Lpcontrol =1

k10 = (pdomOhhw - Phead0) / WstmQ * 2

ktcv0 = (PheadO - Pturb0) / (0.25 * Wstm0) ~ 2 'GV
Ctcv0 = (0.25 * WstmO0) / Sqr(Phead0 - Pturb0) 'GV
ktcvallO = (PheadO - Pturb0) / (Wstm0) 2 'GV

k20 = ktcvall0
k30 = (Pturb0 - 1#) / Wstm0 » 2

kbpv0 = (Phead0 - 1#) / (0.11 * Wstm0) ~ 2 'BPV

ktot0 = (pdomOhhw - 1#) / (WstmQ) ~ 2

ktot = ktot0

'-----k40 = (PheadO - 1#) / (0.1 * Wstm0) " 2 'BPV

k1l =k10

k2 = k20

k3 =k30
Fori=1To 4
YGV(i)=0.7
ktcv(i) = ktcv0
Next i

Fori=1To 10
YBPV(i) = 0#
kbpv(i) = kbpv0
Next i
WstmDM = 1#
WbpvDM = 0#

Fori=1To 4
LMSIV(i)=1
YMSIV(i) = 1#
Next i

'SRVs Relief

7B 7.89 MPaG

' (1144.00 Psig)
7C 7.96 MPaG

' (1154.00 Psig)
'4A4D 8.03 MPaG
'5B,5C (1164.00 Psig)
'3B,3C 8.10 MPaG
'6A,6D (1174.00 Psig)
'5A,5D 8.17 MPaG
'6B,6C (1184.00 Psig)
'3A,3D 8.24 MPaG
"4B,4C (1194.00 Psig)

WSRVtot = 0#
Fori=1To 18

WSRV(i) = 0#
Next i

Safety

8.12 MPaG
(1178.00 Psig)
8.12 MPaG
(1178.00 Psig)
8.19 MPaG
(1188.00 Psig)
8.26 MPaG
(1198.00 Psig)
8.33 MPaG
(1208.00 Psig)
8.40 MPaG
(1218.00 Psig)

395.000.00 Kg/hr

(870.880.00 Ib/hr)
395.000.00 Kg/hr

(870.880.00 Ib/hr)
399.000.00 Kg/hr
(879.600.00 Ib/hr)
402.000.00 Kg/hr
(886.300.00 Ib/hr)
406.000.00 Kg/hr
(895.100.00 Ib/hr)
409.000.00 Kg/hr
(901.710.00 Ib/hr)
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PRSRV(1) = 1194# + 14.7 ‘BA*
PRSRV(2) = 1164# + 14.7 '4A
PRSRV(3) = 1184# + 14.7 '5A*
PRSRV(4) = 1174# + 14.7 '6A
PRSRV(5) = 1174# + 14.7 ‘3B
PRSRV(6) = 1194# + 14.7 ‘4AB*
PRSRV(7) = 1164# + 14.7 '5B
PRSRV(8) = 1184# + 14.7 '6B*
PRSRV(9) = 1144# + 14.7 ‘7B

PRSRV(10) = 1174# + 14.7
PRSRV/(11) = 1194# + 14.7
PRSRV(12) = 1164# + 14.7
PRSRV/(13) = 1184# + 14.7
PRSRV/(14) = 1154# + 14.7
PRSRV/(15) = 1194# + 14.7
PRSRV/(16) = 1164# + 14.7
PRSRV(17) = 1184# + 14.7
PRSRV/(18) = 1174# + 14.7

'3C
'AC*
'5C
'6C*
7C
'3D*
‘4D
'5D*
'6D

PSSRV(1) = 1218# + 147  '3A*
PSSRV(2) = 1188# + 14.7  '4A
PSSRV(3) = 1208# + 147  '5A*
PSSRV(4) = 1198# + 147  '6A
PSSRV(5) = 1198# + 14.7  '3B
PSSRV(6) = 1218# + 14.7  '4B*
PSSRV(7) = 1188# + 14.7  '5B
PSSRV(8) = 1208# + 14.7  '6B*
PSSRV(9) = 1178# + 14.7  '7B

PSSRV(10) = 1198# + 14.7
PSSRV(11) = 1218# + 14.7
PSSRV(12) = 1188# + 14.7
PSSRV(13) = 1208# + 14.7
PSSRV(14) = 1178# + 14.7
PSSRV(15) = 1218# + 14.7
PSSRV/(16) = 1188# + 14.7
PSSRV(17) = 1208# + 14.7
PSSRV(18) = 1198# + 14.7

WSRVO(1) = 901710# / 3600#
WSRV0(2) = 879600# / 3600#
WSRV0(3) = 895100# / 3600#
WSRV0(4) = 886300# / 3600#
WSRVO(5) = 886300# / 3600#
WSRV0(6) = 9017104 / 3600#
WSRVO0(7) = 879600# / 3600#
WSRV0(8) = 8951004 / 3600#
WSRV0(9) = 870880# / 3600#
WSRV0(10) = 886300# / 3600#
WSRVO(11) = 901710# / 36004
WSRV0(12) = 879600# / 3600#
WSRV0(13) = 895100# / 3600#
WSRV0(14) = 870880# / 3600#
WSRVO(15) = 901710# / 3600#
WSRVO(16) = 879600# / 3600#
WSRV0(17) = 895100# / 3600#
WSRV0(18) = 886300# / 3600#

Fori=1To 18

'3C
'AC*
'5C
'6C*
7C
'3D*
‘4D
'5D*
'6D

'3A*
'4A
'BA*
'6A
'3B
'4AB*
'5B
'6B*
7B

'3C
'4C*
'5C
'6C*
7C
'3D*
'‘AD
'5D*
'6D

KSRV(i) = (PSSRV(i) - 1#) / WSRVO(i) » 2
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Next i

End Sub

Public Sub UpdateOSTML()

Dim i As Integer
Dim CMSIV As Double

FDEM = REFDEM + 0.1
pdomhhw =P '--emmmmmeeeeeeee
WstmDM = (pdomhhw - 994.75) / 80#

Fori=1To4

fDPdome = Wstmhhw / WFWO - (pdomhhw - 994.75) / 80#
MReal(7) = Val(fDPdome)

Call Matlab.PutFullMatrix("u", "base", MReal, MImag)
Matlab.Execute ("sim('pi_rfc',[0,0]);")

Matlab.Execute ("u(8) = simout2;")

Call Matlab.GetFullMatrix("u", "base", MReal, MImag)

GVDM = 1# - Val(MReal(8))
Next i

'If FDEM > GVDM Then
GVDEM = GVDM
'Else
'GVDEM = FDEM
'End If
If GVDM < 0 Then GVDM = 0#

Me.Textl.Text = FormatNumber(pdomhhw, 2)
Me.Text2.Text = FormatNumber(WSTM, 2)
Me.Text4.Text = FormatNumber(Phead, 2)

Me.Text6.Text = FormatNumber(Pturbhhw, 2)
Me.Text7.Text = FormatNumber(WstmDM, 3)
Me.Text8.Text = FormatNumber(WbpvDM, 3)
Me.Text9.Text = FormatNumber(Wturbhhw, 2)
Me.Text10.Text = FormatNumber(Whpvtot, 2)

If Lpcontrol = 1 Then Me.Text11.Text = "Auto"

If Lpcontrol = 0 Then Me.Text11.Text = "Manual"

Me.Text3.Text = FormatNumber(YGV(1), 2)

Me.Text13.Text = FormatNumber(YGV(2), 2)
Me.Text14.Text = FormatNumber(YGV(3), 2)
Me.Text15.Text = FormatNumber(YGV(4), 2)

Me.Text16.Text = FormatNumber(WSRVtot, 2)

Me.Text5.Text = FormatNumber(ktot0, 2)
Me.Text12.Text = FormatNumber(ktot, 2)

If LLoadRej = 1 Then
Me. TextLR1.Text = "on"
Else

Me.TextLR1.Text = ""
End If

If LLoadRej = 21 Then
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Me.TextLR2.Text = "on"
Else

Me.TextLR2.Text ="

End If

If LLoadRej = 24 Then
Me.TextLR3.Text = "on"
Else

Me.TextLR3.Text ="

End If

If LITCVcls =1 Then
Me.TextTCVclsl.Text = "on"
Else

Me.TextTCVclsl.Text =""
End If

If LATCVcls =1 Then
Me.TextTCVcls4.Text = "on"
Else

Me.TextTCVcls4. Text ="
End If

If LITCVopen =1 Then
Me.TextTCVopl.Text = "on"
Else

Me.TextTCVopl.Text =""
End If

If LATCVopen =1 Then
Me.TextTCVop4.Text = "on"
Else

Me.TextTCVop4.Text ="
End If

YTMP = YMSIV(1)
PicLA.Cls
PicLB.Cls
PicLC.Cls
PicLD.Cls
PicBP01.Cls
PicBP02.Cls
PicBP03.Cls
PicBP04.Cls
PicBP05.Cls
PicBP06.Cls
PicBPOQ7.Cls
PicBP08.Cls
PicBP09.Cls
PicBP10.Cls

PicSRV01.Cls
PicSRV02.Cls
PicSRV03.Cls
PicSRV04.Cls
PicSRV05.Cls
PicSRV06.Cls
PicSRV07.Cls
PicSRV08.Cls
PicSRV09.Cls
PicSRV10.Cls
PicSRV11.Cls
PicSRV12.Cls
PicSRV13.Cls
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PicSRV14.ClIs
PicSRV15.ClIs
PicSRV16.Cls
PicSRV17.Cls
PicSRV18.ClIs

PicMSIV1.Cls
PicMSIV2.Cls
PicMSIV3.Cls
PicMSIV4.Cls
picWSRV1ot.Cls
picPdome.Cls

PicLA.Line (50, 0)-(60, 590 - YGV/(1) * 590), RGB(0, 0, 0), BF '==block
PicLB.Line (50, 0)-(60, 590 - YGV/(2) * 590), RGB(0, 0, 0), BF '==block
PicL.C.Line (50, 0)-(60, 590 - YGV/(3) * 590), RGB(0, 0, 0), BF '==block
PicLD.Line (50, 0)-(60, 590 - YGV/(4) * 590), RGB(0, 0, 0), BF '==block

PicLA.Line (20, 590 - YGV(1) * 590)-(90, 590), RGB(100, 100, 255), BF '==hlock
PicLB.Line (20, 590 - YGV/(2) * 590)-(90, 590), RGB(100, 100, 255), BF '==block
PicLC.Line (20, 590 - YGV/(3) * 590)-(90, 590), RGB(100, 100, 255), BF '==block
PicLD.Line (20, 590 - YGV(4) * 590)-(90, 590), RGB(100, 100, 255), BF '==hlock

PicBPOL.Line (90, 0)-(100, 300 - YBPV(1) * 300), RGB(0, 0, 0), BF '==block
PicBPO2.Line (90, 0)-(100, 300 - YBPV(2) * 300), RGB(0, 0, 0), BF '==block
PicBPO3.Line (90, 0)-(100, 300 - YBPV(3) * 300), RGB(0, 0, 0), BF '==block
PicBPO4.Line (90, 0)-(100, 300 - YBPV(4) * 300), RGB(0, 0, 0), BF '==block
PicBPO5.Line (90, 0)-(100, 300 - YBPV(5) * 300), RGB(0, 0, 0), BF '==block
PicBP06.Line (90, 0)-(100, 300 - YBPV(6) * 300), RGB(0, 0, 0), BF '==block
PicBPO7.Line (90, 0)-(100, 300 - YBPV(7) * 300), RGB(0, 0, 0), BF '==block
PicBPO8.Line (90, 0)-(100, 300 - YBPV(8) * 300), RGB(0, 0, 0), BF '==block
PicBP09.Line (90, 0)-(100, 300 - YBPV(9) * 300), RGB(0, 0, 0), BF '==block
PicBP10.Line (90, 0)-(100, 300 - YBPV(10) * 300), RGB(0, 0, 0), BF '==block

PicBPOL.Line (20, 300 - YBPV/(1) * 300)-(200, 300), RGB(100, 100, 255), BF '==block
PicBPO2.Line (20, 300 - YBPV/(2) * 300)-(200, 300), RGB(100, 100, 255), BF '==block
PicBPO03.Line (20, 300 - YBPV(3) * 300)-(200, 300), RGB(100, 100, 255), BF '==block
PicBPO4.Line (20, 300 - YBPV/(4) * 300)-(200, 300), RGB(100, 100, 255), BF '==block
PicBPO5.Line (20, 300 - YBPV(5) * 300)-(200, 300), RGB(100, 100, 255), BF '==block
PicBP06.Line (20, 300 - YBPV(6) * 300)-(200, 300), RGB(100, 100, 255), BF '==block
PicBPO7.Line (20, 300 - YBPV(7) * 300)-(200, 300), RGB(100, 100, 255), BF '==block
PicBPO08.Line (20, 300 - YBPV(8) * 300)-(200, 300), RGB(100, 100, 255), BF '==block
PicBP09.Line (20, 300 - YBPV/(9) * 300)-(200, 300), RGB(100, 100, 255), BF '==block
PicBP10.Line (20, 300 - YBPV/(10) * 300)-(200, 300), RGB(100, 100, 255), BF '==block

PicMSIV1.Line (90, 0)-(100, 300 - YMSIV(1) * 300), RGB(0, 0, 0), BF '==block
PicMSIV2.Line (90, 0)-(100, 300 - YMSIV(2) * 300), RGB(0, 0, 0), BF '==block
PicMSIV3.Line (90, 0)-(100, 300 - YMSIV(3) * 300), RGB(0, 0, 0), BF '==block
PicMSIV4.Line (90, 0)-(100, 300 - YMSIV/(4) * 300), RGB(0, 0, 0), BF '==block

PicMSIV1.Line (20, 300 - YMSIV(1) * 300)-(200, 300), RGB(100, 100, 255), BF '==block
PicMSIV2.Line (20, 300 - YMSIV/(2) * 300)-(200, 300), RGB(100, 100, 255), BF '==block
PicMSIV3.Line (20, 300 - YMSIV(3) * 300)-(200, 300), RGB(100, 100, 255), BF '==block
PicMSIV4.Line (20, 300 - YMSIV/(4) * 300)-(200, 300), RGB(100, 100, 255), BF '==block

PicLA.Line (20, 590 - YGV/(L) * 590)-(90, 590 - YGV/(1) * 590 + 35), RGB(0, 0, 0), BF '==block
PicLB.Line (20, 590 - YGV/(2) * 590)-(90, 590 - YGV/(2) * 590 + 35), RGB(0, 0, 0), BF '==block
PicLC.Line (20, 590 - YGV/(3) * 590)-(90, 590 - YGV/(3) * 590 + 35), RGB(0, 0, 0), BF '==block
PicLD.Line (20, 590 - YGV/(4) * 590)-(90, 590 - YGV/(4) * 590 + 35), RGB(0, 0, 0), BF '==block
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PicBPOL.Line (20, 300 - YBPV/(1) * 300 - 50)-(200, 300 - YBPV(1) * 300), RGB(0, 0, 0), BF '==block
PicBPO2.Line (20, 300 - YBPV/(2) * 300 - 50)-(200, 300 - YBPV/(2) * 300), RGB(0, 0, 0), BF '==block
PicBPO3.Line (20, 300 - YBPV/(3) * 300 - 50)-(200, 300 - YBPV/(3) * 300), RGB(0, 0, 0), BF '==block
PicBPO4.Line (20, 300 - YBPV/(4) * 300 - 50)-(200, 300 - YBPV/(4) * 300), RGB(0, 0, 0), BF '==block
PicBPO5.Line (20, 300 - YBPV/(5) * 300 - 50)-(200, 300 - YBPV(5) * 300), RGB(0, 0, 0), BF '==block
PicBP06.Line (20, 300 - YBPV/(6) * 300 - 50)-(200, 300 - YBPV/(6) * 300), RGB(0, 0, 0), BF '==block
PicBPO7.Line (20, 300 - YBPV/(7) * 300 - 50)-(200, 300 - YBPV/(7) * 300), RGB(0, 0, 0), BF '==block
PicBPO8.Line (20, 300 - YBPV/(8) * 300 - 50)-(200, 300 - YBPV/(8) * 300), RGB(0, 0, 0), BF '==block
PicBP09.Line (20, 300 - YBPV/(9) * 300 - 50)-(200, 300 - YBPV(9) * 300), RGB(0, 0, 0), BF '==block
PicBP10.Line (20, 300 - YBPV/(10) * 300 - 50)-(200, 300 - YBPV(10) * 300), RGB(0, 0, 0), BF '==block

PicMSIV1.Line (20, 300 - YMSIV(L) * 300 - 50)-(200, 300 - YMSIV(L) * 300), RGB(0, 0, 0), BF '==block
PicMSIV2.Line (20, 300 - YMSIV(2) * 300 - 50)-(200, 300 - YMSIV(2) * 300), RGB(0, 0, 0), BF '==block
PicMSIV3.Line (20, 300 - YMSIV/(3) * 300 - 50)-(200, 300 - YMSIV/(3) * 300), RGB(0, 0, 0), BF '==block
PicMSIV4.Line (20, 300 - YMSIV(4) * 300 - 50)-(200, 300 - YMSIV/(4) * 300), RGB(0, 0, 0), BF '==block

PicSRVOL.Line (20, 300 - (20 * WSRV(1) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV02.Line (20, 300 - (20 * WSRV(2) / WFWO) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV03.Line (20, 300 - (20 * WSRV(3) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV04.Line (20, 300 - (20 * WSRV(4) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV05.Line (20, 300 - (20 * WSRV(5) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV06.Line (20, 300 - (20 * WSRV(6) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV07.Line (20, 300 - (20 * WSRV(7) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV08.Line (20, 300 - (20 * WSRV(8) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV09.Line (20, 300 - (20 * WSRV(9) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV10.Line (20, 300 - (20 * WSRV(10) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV11.Line (20, 300 - (20 * WSRV(11) / WFWO) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV12.Line (20, 300 - (20 * WSRV(12) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV13.Line (20, 300 - (20 * WSRV(13) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV14.Line (20, 300 - (20 * WSRV(14) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV15.Line (20, 300 - (20 * WSRV(15) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV16.Line (20, 300 - (20 * WSRV(16) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV17.Line (20, 300 - (20 * WSRV(17) / WFWO0) * 300)-(90, 300), RGB(0, 0, 255), BF '==block
PicSRV18.Line (20, 300 - (20 * WSRV(18) / WFWO) * 300)-(90, 300), RGB(0, 0, 255), BF '==block

picWSRVtot.Line (20, 590 - (WSRVtot / WFWO0) * 590)-(90, 590), RGB(0, 0, 255), BF '==block
picPdome.Line (20, 2100 - (0.75 * (P - 700) / (500)) * 2100)-(90, 2100), RGB(250, 100, 100), BF '==block
kmax = 10000000#

If LLoadRej = 0 Then
'If Lpcontrol =1 Then
'ErrGVDEM = (YGV(1) - GVDEM)

'YGV(1) = GVDEM + ErrGVDM * 0.7 DT 'lag
'End If

Fori=1To4
If Lpcontrol =1 Then
ErrGVDM = (YGV(i) - 0.7 * GVDEM)
YGV(i) =0.7 * GVDEM + ErrGVDM * 0.7 * DT 'lag
YGV(i) = 0.7 * WstmDM
End If

Next i

End If

e LLoadRej =1 Load Rejection with Bypass--------
e LLoadRej =21 Load Rejection with 1 BPV failure ----
R LLoadRej =24 Load Rejection with 4 BPV's failure ----
If LLoadRej <> 0 Then '---------memmmmmmee
Fori=1To4
YGV(i) = YGV(i) - 1#* DT
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Next i
CRDpowerDM = 40#
Call FMCRD_speed(2#)
End If
=====1 TCV inadvertently closed ======
If LITCVcls =1 Then
Fori=1Tol
YGV(i) =YGV(i) - 1#* DT
Next i
End If
===== 4 TCV's inadvertently closed ======
If LATCVcls =1 Then
Fori=1To4
YGV(i) = YGV(i) - 1#* DT
Next i
End If
'===== 1 TCV inadvertently opened ======
If LITCVopen =1 Then
Fori=1Tol
YGV(i) = YGV(i) + 1#* DT
Next i
End If
'===== 4 TCV's inadvertently opened ======
If LATCVopen =1 Then
Fori=1To4
YGV(i) = YGV(i) + 1#* DT
Next i
End If
'===== Turbine Trip, 4 TSV's closed ======

If fMainForm.TripTurbine.State Then
Fori=1To4

YGV(i) =YGV(i)-05* DT
Next i

If TTbTrip > 1000000# Then
TThTrip = TIME
End If

If LRbScrri =1 Then
IRIPcase = 1030 '========RIP runback
ICRDpowercontrol = 1 '== CRD power control mode
CRDpowerDM = 40# '=== SCRRI 60% rod line
Call FMCRD_speed(1#)

End If

End If

'--- SRV
Fori=1To 18

If pdomhhw > PRSRV(i) Then

WSRV(i) = Sgr((pdomhhw - 14.7) / KSRV(i))
Else

WSRV(i) = O#

End If

'========== ADS open

If LADS =1 Then
WSRV(1) = Sqr((pdomhhw - 14.7) / KSRV(1))
WSRV(3) = Sgr((pdomhhw - 14.7) / KSRV(3))
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WSRV(6) = Sqr((pdomhhw - 14.7) / KSRV (4))

WSRV(8) = Sgr((pdomhhw - 14.7) / KSRV(8))

WSRV(11) = Sgr((pdomhhw - 14.7) / KSRV(11))

WSRV(13) = Sqr((pdomhhw - 14.7) / KSRV(13))

WSRV(15) = Sqr((pdomhhw - 14.7) / KSRV(15))

WSRV(17) = Sqr((pdomhhw - 14.7) / KSRV(17))
End If

'========== SRV open
If LADS =2 Then
Fori=1To 18

WSRV(i) = Sqr((pdomhhw - 14.7) / KSRV(i))
Next i
End If

WSRVtot = 0#

Fori=1To 18

WSRVtot = WSRVtot + WSRV(i)
Next i

MSIV
Fori=1To 4
If LMSIV(i) =0 Then
YMSIV(i) = YMSIV(i) - 0.2 * DT
Else
YMSIV(i) = YMSIV(i) + 0.2 * DT
End If
If YMSIV(i) > 1# Then YMSIV(i) = 1#
If YMSIV(i) < 0# Then YMSIV(i) = 0#
Next i

CMSIV = 1#/ Sqr(k10) m==== 7297? EEER
YTMP =0

Fori=1To4

YTMP = YTMP + YMSIV(i)

Next i

CMSIV =CMSIV * YTMP/ 4

If CMSIV > 10000000 Then CMSIV = 10000000
If CMSIV < 0.000000001 Then CMSIV = 0.000000001
k1=1/CMSIV~"2

Fori=1To4
IfYGV(i) >1Then YGV(i) =1
If YGV(i) < 0# Then YGV(i) = 0#

If YGV(i) > 0.0001 Then
ktev(i) = ktev0 / (YGV(i) /0.7) ~ 2
Ctev(i) = Ctev0 * YGV(i) /0.7
Else
ktcv(i) = kmax
Ctev(i) = 1#/ Sgr(kmax)
End If
Next i

If LLoadRej =1 Then

WhbpvDM = WstmDM - Wturbhhw / WFWO - 0.03
Else

WhbpvDM = WstmDM - 1.03

End If
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‘WbpvDM = WstmDM - GVDEM - 0.03

If WbpvDM < 0 Then WbpvDM =0
Fori=1To 10

YBPV(i) = (WbpvDM - 0.11 * (i - 1)) / 0.11
If YBPV(i) > 1 Then YBPV(i) =1

If YBPV(i) <0 Then YBPV(i) =0

Next i

If TIME > TLoadRej And TIME <= TLoadRej + 1# Then

Fori=1To 10

YBPV(i) = 1#

Next i

End If

If TIME > TLoadRej And TIME <= TLoadRej + 1# Then
Fori=1To 10

YBPV(i) = 1#

Next i

End If

e LLoadRej =21 Load Rejection without Bypass ----
If LLoadRej =21 Then
Fori=10To 10
YBPV(i) = 0#
Next i
End If

B LLoadRej =24 Load Rejection without Bypass ----
If LLoadRej = 24 Then

Fori=1To 10
YBPV(i) = 0#
Next i
End If

femeee- Turbine Trip, Recir. runback and SCRRI fail +> Fast BPV open

If fMainForm.TripTurbine.State And LRbScrri = 0 And TIME > TTbTrip And TIME <= TTbTrip + 50# Then
Fori=1To 10
YBPV(i) = 1#
Next i

End If

Fori=1To 10

If YBPV(i) > 0.0001 Then

kbpv(i) = kbpv0 / (YBPV(i) / 1#) " 2
Else

kbpv(i) = kmax

End If

Next i

ktcvall = 1# / (Ctcv(1) + Ctev(2) + Ctev(3) + Ctev(4)) ~ 2

‘ktevall = 1# / (1# / ktev(1) + 1# / ktev(2) + 1# / ktev(3) + 1# / ktev(4))

kbpvall = 1# / (1# / kbpv(1) + 1# / kbpv(2) + 1# / kbpv(3) + 1# / kbpv(4) + 1# / kbpv(5) + 1# / kbpv(6) + 1#/
kbpv(7) + 1# / kbpv(8) + 1# / kbpv(9) + 1# / kbpv(10))

k5 = 1# / (1# / kbpvall + 1# / (ktcvall + k3))

ktot = k1 + k5

" If ktot < kmax Then
" Wstmhhw = Sqr((pdomhhw - 1#) / ktot) '---3£ & Wstmhhw JX 5
" Else

172




"' Wstmhhw =0
"End If

If k1 <100000000# Then

Phead = pdomhhw - k1 * Wstmhhw ~ 2 '---5¥ & Wstmhhw JX FF

Else
Phead = 1#
End If

'--- SRV
'== SystemCalculation
'WRV = WSRVtot
'"WVP = WSRVtot

If Phead < 1# Then Phead = 1#
Wturbhhw = Sqr((Phead - 1#) / (ktcvall + k3))

Pturbhhw1 = Phead - ktcvall * Wturbhhw * 2

If Wturbhhw <= 0# Then
Wturbhhw = 0#
Pturbhhwl = 1#

End If

Fori=1To4
If ktev(i) < kmax And (Phead - Pturbhhw1) > 0 Then
Wtevhhw(i) = Sgr((Phead - Pturbhhw1) / ktcv(i))
Else
Wtevhhw(i) =0

End If

‘Wturbhhw = Wturbhhw + Wtcvhhw(i)
Next i

Pturbhhw = 1# + k3 * Wturbhhw * 2
Whbpvtot =0

Fori=1To 10

If (YBPV(i) > 0.0001) And ((Phead - 1#) > 0) Then
Whbpvhhw(i) = Sqr((Phead - 1#) / kbpv(i))

Else

Whbpvhhw(i) =0

End If

Whpvtot = Whpvtot + Wbpvhhw(i)

Next i

Wstmhhw = Wbpvtot + Wturbhhw
'Phead = pdomhhw - k1 * Wstmhhw * 2

'If LLoadRej =1 Then
'YBPV(1) = YBPV(1)

=1

'‘End If

' Pdome ---k1----Phead---k2---Pturb---k3--!

' | Pcondeser
End Sub

Private Sub Command3_Click()
If Lpcontrol = 1 Then
Lpcontrol =0

173




Else

Lpcontrol =1

End If

End Sub

Private Sub Command1_Click()
Fori=1To1l

YGV(i) = YGV(i) + 0.1

Next i

End Sub

Private Sub Command2_Click()
Fori=1To1l

YGV(i) = YGV(i) - 0.1

Next i

End Sub

Private Sub Command4_Click()
Fori=1To1l

YGV(i) = YGV(i) + 0.01

Next i

End Sub

Private Sub Command5_Click()
Fori=1To1l

YGV(i) = YGV(i) - 0.01

Next i

End Sub

Private Sub Command6_Click()
'=== Load Rejection ====
'===--Load Rejection with Bypass ===
If LLoadRej = 0 Then
LLoadRej =1
Fori=1To 10
YBPV(i) =1
Next i
TLoadRej = TIME '--Load Rejection trigger time
IRIPcase = 1030 '========RIP runback
ICRDpowercontrol = 1 '== CRD power control mode
CRDpowerDM = APRM
Else
LLoadRej =0
End If

End Sub
Private Sub Command14_Click()
'===--Load Rejection with 1 BPV failure ===

If LLoadRej = 0 Then

LLoadRej =21

TLoadRej = TIME '--Load Rejection trigger time
IRIPcase = 1030 '========RIP runback
ICRDpowercontrol = 1 '== CRD power control mode
CRDpowerDM = APRM

Else

LLoadRej =0

End If

End Sub

Private Sub Command9_Click()
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If LLoadRej =0 Then

LLoadRej = 24

TLoadRej = TIME '--Load Rejection trigger time
IRIPcase = 1030 '========RIP runback
ICRDpowercontrol = 1 '== CRD power control mode
CRDpowerDM = APRM

Else

LLoadRej =0

End If

End Sub

Private Sub Command7_Click()

=====1 TCV inadvertently closed ======

If LLTCVCcls =0 Then

L1TCVcls =1

Else

L1TCVcls=0

End If

End Sub
Private Sub Command8_Click()

'===== 4 TCV's inadvertently closed ======
If L4ATCVCcls =0 Then

L4TCVcls =1

Else

L4TCVcls =0

End If

End Sub

Private Sub Command12_Click()

'===== 1 TCV inadvertently opened ======
If LITCVopen =0 Then

L1TCVopen=1

Else

L1TCVopen =0

End If

End Sub

Private Sub Command13_Click()

'===== 4 TCV's inadvertently opened ======
If LATCVopen =0 Then

L4TCVopen =1

Else

L4TCVopen =0

End If

End Sub

Private Sub Command10_Click()

===== ADS open ======
If LADS <> 1 Then
LADS=1
Else
LADS =0
End If

End Sub
Private Sub Command11_Click()

'===== SRV open ======
If LADS <> 2 Then
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LADS =2
Else
LADS=0
End If
End Sub
Private Sub ComMSIV1_Click()
‘== switch MSIV(1) to close or open
If LMSIV(1) =1 Then
LMSIV(1) =0
Else
LMSIV(1) =1
End If

End Sub

Private Sub ComMSIV2_Click()
‘== switch MSIV(2) to close or open
If LMSIV(2) =1 Then
LMSIV(2)=0
Else
LMSIV(2) =1
End If
End Sub
Private Sub ComMSIV3_Click()
'== switch MSIV(3) to close or open
If LMSIV(3) =1 Then
LMSIV(3)=0
Else
LMSIV(33) =1
End If
End Sub
Private Sub ComMSIV4_Click()
‘== switch MSIV(4) to close or open
If LMSIV(4) =1 Then
LMSIV(4)=0
Else
LMSIV(4) =1
End If
End Sub
Private Sub ComMSIV_Click()
‘== switch all MSIV's to close or open
LTMP=0
Fori=1To4
LTMP = LTMP + LMSIV(i)
Next i

If LTMP < 4 Then
Fori=1To4
LMSIV(i) =1
Next i

Else
Fori=1To4
LMSIV(i)=0
Next i

End If

End Sub
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