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ABSTRACT

In this study, a reactor system thermohydraulic system analysis code,
RELAP5/MOD3 is used to analyzed selected transients in the Final safety
analysis report (FSAR) of Lungmen Nuclear Power Stations (NPS).The
plant employs two general electric designed Advanced Boiling Water
Reactor (ABWR) with rated power of 1350MWe.

The Lungmen input deck of RELAP5/MOD3, models reactor
pressure vessel (RPV) and banlance of plant (BOP), which includes
major components such as turbines, heat ecxhangers , reheaters, and
pumps. The input deck has been successfully initialize to a steady state
condition.

The internal pump trip and main steam line isolation valves closures
transients in FSAR of Lungmen NPS are simulated. The results are
compared with the data in FSAR. The comparsion of the simulated results
with the results shown in FSAR-are not satisfactory due to lack of
modeling of the control system'in the input deck.
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Advanced Boiling
Water Reactor Assembly

1. Vent and Head Spray

2. Steam Dryer

3. Steam Outlet Flow Restrictor

4. Steamn Separators

5. RPV Siabilizers

6. Feedwater Spargers

7. Shutdown Cooling Outlet

8. Low pressure Flooder (1L.PIFL)
and shutdown Cooling Sparger

9. High Pressure Core Flooder
(HPLCT) Sparger

1i. HPCF Coupling

11. Top Guide

12. Fuel Assemblices

13. Core Shroud

14. Control Rod

15. Core Plate

16. In-core Instrument Guide Tubes

17. Control Rod Guide Tubes

18. Core Differential Pressure Line

19, Reactor Internal Pumps (R1Ps)

20. Thermeal Insulation

22, Fine Muotion Control Rod Drives
23. RIP Mator Casing
24. Local Power Range Monitor

21.Control Rod Drive Housings

B 2.0 3k F REF
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Impeller

Purge Water Inlet

Secondary Seal Water Inlet

Cooling Water Chutlet

Secondary Seal

Upper Journal Bearing

A,H"'/f’f Motor Casing

Pump Shaft
Eotor

Slator

Lower lournal Bearing

Coupling Stud

: f/_,./{'.ml ing Water Inlet

| l‘I" Thrust Bearing Pads

L

Thrust Dhsk

Auxiliary Impeller
Auxiliary Cover
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Best ) £ 303 & RELAPS-3DKAR S 7 i TR i i ~ ) &
i# & RELAPS/MOD3 A2 3% 44 {7 | & 38 {74 45 > £ 38 9 st 49 B 5
ﬁ;f] ~ & > & FRELAP5/MOD3 mﬁ%@ﬁéﬁ o GBI T a2
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BAFR 0 EE
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% 3-1 t2w it RELAPS/MOD3 #ij » #icdp 2 4~ dejbk fE 3k T

\\\xr
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A7 e 18

Reactor Thermal Power [MWt]

4005.0(102 %)

RPV Dome Pressure [MPa]

7.31(1060psi)(102 %)

RPV Core Flow [kg/s]

16107.0(111.1 %)

RPV Narrow Range Water Level [cm] | 426.0(normal W/L)
Steam and Feedwater Flow [kg/s] 2178.0(102 %)
Feedwater Temperature[ ‘C] 216.9(422.4°F)(102 %)

Turbine Driven Feedwater Pump

Speed

[rpm]

5096.6(103.5% rated)
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Sl

0"

Por % > A 4532 ) (Final Safety Analysis Report) %

153 F AT & ™ A RAFFHX T 8 < fsg o

1.

Ygos 4 4R R T '8 (Decrease in reactor coolant
temperature )
g B4 2 F (Increase in reactor pressure )

Ygou kB E T '8 (Decrease in reactor coolant system flow
rate )

F R 2 5L w7 3 (Reactivity and power distribution
anomalies )

Yo o4 e £ 3 4r (Increase in reactor coolant inventory ) ©

Y w4 Fr R £ 5 (Decrease in reactor coolant inventory ) e

15 5t BTk Sfrd % e i® 41 (Radioactive release from
subsystems and component )

TE 8 %7 A & % (Anticipated transients without scram )

T - MR AT E R TR B E AT Ap A

1. Yp< 4 r& R & ™ ' (Decrease in reactor coolant

temperature )
- &VR4c#udr 4 (Loss of feedwater heating )
- &K ¥4 4 2z (Feedwater controller failure )
- B4 4] 4 s (Pressure regulator failure —  open)
- X rRERBRR R EE (Inadvertent safety/relief valve
opening )
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- %GR "’T‘ % ALR oh B B4 e se (Inadvertent RHR
shoutdown cooling operation )

. Vg B4 A F (Increase in reactor pressure )

- &4 F=4]4 sz (Pressure regulator failure — closed ) -

- FTRER P ( Generator load rejection )

- A% (Turbine trip )

TR M B (MSIV closures) o

- /4 3 B 4 st (Loss of condenser vacuum )

- WE R s A2 ?f‘ % 2w &R (Loss of non-emergency AC
power to station auxiliaries )

- & % &k (Loss of feedwater flow )

- &k ¥ Bl (Feedwater line break )

- ApEuR “,4rf % ¥4 kv 4 2% (Failure of RHR shutdown
cooling )

. Yees kLB T '% (Decrease inreactor coolant system flow

rate ) °

- Y -k R s (Reactor internal pump trip )

£ PE%k-k 414 2% (Recirculation flow control failure —
decreasing flow )
- Yg ok & %0k i iF (Reactor internal pump seizure )
- e ok &R %74 (Reactor internal pump shaft break )
. F R R ¥ Z A G H 35 (Reactivity and power distribution
anomalies )

- M X P44 4 P (Rod withdrawal error — low

power )
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g P 404 4 pr (Rod withdrawal error at power ) o
SR e iE i B ¥R 414§ (74 pr Control rod
maloperation (system malfunction or operator error) °

? ¥ e 3 B oadg ook & (Abnormal startup of idle
reactor internal pump )

£ Pk 414 2 (Recirculation flow control failure
with increasing flow )

ikl o 48 2 E . ( Mislocated bundle accident )

ikl & % P2 & (Misoriented fuel bundle accideint )
#2414 %+ 41 (Rod ejection accident )

2414 & ¢t # ™ (Control rod drop accident )

5. g4 gr & £ 3 4 (Increase-in reactor coolant inventory ) ©
- ® ®Ri-kR e B (Inadvertent HPCF startup )
- &Kk ¥4 4 >z (‘'Feedwater controller failure) - (BWR
transients which increase reactor coolant inventory )
. Ygs 4 gr A R R0 (Decrease in reactor coolant inventory ) e

% >R e RBBRR L E E (Inadvertent safety/relief valve
opening ) -°

a4 g P El e o (Failure of small line carrying
primary coolant outside containment )

PR b ehg Tk g Bt (Steam system piping
break outside containment )

A grokin 4 ¥ o (Loss—of—coolant accident (resulting
from spectrum of postulated piping breaks within the

reactor coolant pressure boundary) — inside containment )
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- gk g B (Reactor water cleanup line break —
outside containment )

7. 544 BTk e R 2 1 (Radioactive release from
subsystems and component)

- bt R AOR IR & s BB (Radiological
consequences of radioactive gas waste system leak or
failure )

- R s O 4 2t (Postulated radioactive release due
to liquid radwaste tank failure ) -

- W A2 § & (Fuel — handling accident) o

- * E R v 5] & (Spent fuel cask drop accident) -

8. FE ¥ A7k A £ & (Anticipated transients without scram )
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41l BPZ 2L VFLALIZIRERBFIREL T EFA 4

Time(s) | Event

0.0 Closure of all mani steamline isolation valves (MSIVs).

0.45 MSIVs reach 85% open (based on 3 sec stroke).

0.89 MSIVs position scram initiated (based on astroke time
>5sec).

3.1 Four RIPs trip initiated due to high reactor pressure (after 0.7
sce delay).

3.7 Safety/relief valves open due to high pressure.

8.8 Safety/relief valves close.

% 4-2 RELAP5/MOD3 MSIV Closure Direct Scram ¥ i 71 £

Time(s) | Event

0.0 Closure of all mani steamline isolation valves (MSIVs).*

0.45 MSIVs reach 85% open

0.89 scram initiated.*

3.1 Four RIPs trip initiated due to high reactor pressure (after 0.7
sce delay).*

3.3 Safety/relief valves open due to high pressure.

0. Safety/relief valves close.

ERS PN
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