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Design Direction of CP-1300

According to the government's current plan, Korea is to construct PWR and CANDU-
PHWR power plants until when fast reactors are introduced. The PWRs include the 1,000
MWe KSNP (Korean Standard Nuclear Power Plant) up to around 2010, and the 1300 MWe
KNGR (Korean Next Generation Reactor) after 2010. Considering the fast progress of
technology, it is thought that a third-generation reactor, a passive PWR or an improved
version of the KNGR, will be needed in late 2010s.

The Center for Advanced Reactor Research (CARR) is investigating the feasibility of large
passive PWR concept, CP-1300, to fill this role. The KNGR and KSNP are used as reference
designs for the CP-1300 to take maximal advantage of domestic technologies. The CP-1300
plant will have a concrete containment and the final safety functions will be achieved through
passive systems.

The main features distinguishing the CP-1300 include:
an increased number of fuel assemblies to reduce the power density,
new core make-up tanks (CMTs) for smooth safety injection.
decay heat removal by steam generator secondary side natural circulation,
passive containment cooling with internal or external condensers.

Since the CP-1300 program was initiated in 1992, the reactor concept has been established,
some preliminary safety analyses completed, and small-scale verification experiments for key
design features are underway. As a result, the conceptual design and the preliminary design
parameters of the plant have been determined.

Overall Concept

The NSSS design of the KNGR (similar to that of System 80+) is adopted with some
modification for enhancement of safety and operational margins. The passive safety systems
are derived mainly from Westinghouse's AP600 and GE's SBWR (now superseded by the
ESBWR) with appropriate modifications. A double concrete containment system is adopted
in consideration of safety, construction experience, and costs.

The reactor coolant system (RCS) consists of the reactor, two steam generators, four
reactor coolant pumps, a pressurizer, two hot legs and four cold legs. Instead of the canned
motor pumps used in AP600, centrifugal sealed pumps having large inertia are adopted. The
sealed pump has the characteristic of slow flow coast-down compared with the canned motor
pump.
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Fig. 1 Schematic of the CP-1300 Safety Systems

The CP-1300 adopts the KNGR-type reactor core. However, the number of fuel
assemblies is increased from 241 to 249 to reduce the power density. Therefore, core thermal
parameters, such as the average heat flux on fuel rods, the average core power density, etc.,
are generally reduced and the operational margin increased.

To achieve passive residual heat removal system (PRHRS) "two-phase natural circulation
of the steam generator secondary water through secondary condensers (SCs) submerged in a
condensing pool located outside the containment" was adopted. It shows outstanding
capability for depressurizing the primary system for loss-of-feedwater accidents according to
the preliminary safety analysis. Compared with other types of PRHRS, it provides a simpler
arrangement of components inside the containment and thereby facilities maintenance work,
and there is a smaller possibility of radioactivity release during a steam generator tube rupture
accident.

In the CP-1300, to achieve passive safety injection system an automatic depressurization
system similar to that of AP600 is provided for effective injection of IRWST water into the
reactor at low pressure. Two direct vessel injection (DVI) lines are used for safety injection.
Two core makeup tanks (CMTs) with spargers are to be used for the high-pressure injection.
To solve the boron dilution problem the cold leg pressure balancing line is eliminated, and to
assure an adequate driving force spargers are attached to the pressurizer balancing lines in the
upper part of the CMT. For long-term containment cooling, the internal condenser concept
utilizing the natural circulation of the passive containment cooling system (PCCS) pool water
through the condenser tubes inside containment has been adopted as the basic option.
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As an alternative to the internal condenser concept, an external condenser concept, similar to
the isolation condenser system in the SBWR, is also being investigated.

Future Work

In the future, a more detailed design will be developed and a comprehensive safety
analysis, probabilistic safety assessment and economic assessment will be performed, along
with separate validation tests on the new systems.
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