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1. Introduction

A baseline calculation for MELCOR database (DB) is
confirmed for OPR-1000 as a target plant. This is an
essential process to provide firm ground before all
calculations and analysis are to be made for DB
extension in the next stage.

For this study, MELCOR major input is checked and
assessed via comparing the system behavior between
MELCOR][1] and MAAP4[2] codes for station blackout
(SBO) scenarios as a typical high pressure sequence.
The following variables in core, primary system (RCS)
and steam generator (SG) until reactor vessel failure
time are selected for the system behavior confirmation.

- Core: fuel temperature

- RCS: primary pressure

- SG: pressure/temperature and mass inventory

2. MELCOR Input Preparation

The MELCOR nodalization schemes for core (upper
figure) and steam generator (lower figure) are
illustrated in the following two figures.
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3. MELCOR/MAAP Power Synchronization

In order to check the accident progression and the
system behavior, consistent data are used between two
codes especially for decay power distribution in core as
shown in the following table.
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4. System Behavior Analysis

The following two SBO scenarios (SBO1-94 and
SBO-45) are chosen from the Ulchin3/4 PSA[3].

BEW Secondary  |Restore HF 31 Css
Sequence Deliver Steam AC operation operation Frequency
Removal power | (ni & Fec) | Uni& Beg)
SBO1-94| N/A MAA M/ MAA MAA 6.22E-9
SBEO-45 | TDP iy M/ Fail Fail 4.17E-7

The first one (SBO1-94) is the most conservative
scenario in which only passive systems such as safety
injection tank (SIT) are available. The following figures
(m: new MELCOR, O: MAAP, --: old MELCOR)
show that the SG behavior is very similar in pressure
and temperature except no cycling behavior in
MELCOR. The decreasing mass inventory behavior in
SG is almost same until small mass (< 10 ton) of water
is left.

- GPR-58094 : Pressure in SG1
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The RCS pressure shows consistent behavior after SG
dryout and the fuel temperature is almost same in trend
but the increasing rate of temperature is a little faster in
MELCOR.

TIME (10 ®s)
: Fuel Temperciure (R1/I9—center)

The second scenario (SBO-45) is the most probable
scenario in which secondary feed and bleed is available
using turbine-driven auxiliary feedwater (TDP-AFW)
and atmospheric dump valves (ADV). The following
figures show that the SG behavior is similar both in
water inventory and in SG feed and bleed mass and rate.
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The RCS pressure shows consistent behavior and the
fuel temperature is almost same in trend but a little
higher in MAAP.

Temp (10%)

5. Results
MELCOR 1.8.5 MAAP 4.0.4

EVENT
SB01-94 SB0O-45 SB01-94 SB0O-45
Core Uncovery 6,861 51,574 7,126 53,993
Core Depleted 9,007 54,908 9,459 56,328

RV Fail
(penetration) 11,855 67,961 12,900 69,275

The accident progression is quite similar based on
both primary and secondary system behavior and event
timing (see the above table) for selected two scenarios.
The results from these baseline calculations confirm the
credibility on the MELCOR DB (SARDB-OPR-MEL)
which is being extended from old one [4]. The DB
emphasizing robust and stable run reflect the
experience and necessity accumulated over the past
decade and SAM supporting system (SAMEX)
developing in KAERI will be more applicable on the
base of MAAP-MELCOR dual evaluation.
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