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Introduction Licensing Design Basis

“* This study proposes a practical integrated design of safety and non-safety control % Physical & Electrical Independence: Compliance with physical and electrical
modules aimed at optimizing the size of the MCR to maximize design flexibility In separation as per IEEE 384.
Korean NPPs, specifically for application in SMRs.

** Functional Independence: Prioritized commands prevent failures in non-safety
systems from affecting safety functions.

DeS|gn Princi p|eS Priority Module-1: Messages from the UFPD are transmitted to the ESF-CCS only

% The design adheres to 1SG-04 and is based on two principles to ensure practical when a channel confirmation signal is present, ensuring that only verified signals
application in the nuclear industry: affect the safety system. o o
i. No adverse effect: No single or multiple failures within non-safety digital devices Priority Module-2: When an ESF actuation signal occurs, all conflicting command
shall cause a repositioning (e.g., open/close) of safety components. signals are blocked In the component control logic.
1. Minimizing Design Changes: Minimize design changes by adhering as closely o _
as possible to the current I&C system architecture of the APR1400. “» Communication Independence: Achieved through dual-ported memory and

communication error prevention mechanisms.

Design Overview

Comparison with APR1400 and Evaluation
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Fig 1. Integrated Soft Control Design Block Diagram -
| - Conclusions
*» The UFPD Is a soft control-based device designed to operate both safety and non-

safety components, replacing the IFPD of the existing APR1400. The operational *+ By reducing the number of safety VDUs from 22 to 4, the design optimizes the
procedure through the UFPD is as follows: MCR layout, improves cost-efficiency, and enhances operational convenience.
I.  The operator selects the component to be controlled on the UFPD screen. | _ | | |

ii. A control template pops up on the UFPD screen for command selection. * The introduction of DSCM to each channel provides a reliable and independent
iii. When the channel lamp flashes on the channel confirm switch (CS), the operator backup of the UFPD, ensuring enhanced safety.

confirms and pushes the switch. | | _ _ o
“* This proposed design offers an effective solution that not only optimizes space and

« When an operator selects a component and a command through screen navigation, enhances safety but also fulfills the demands for tlexibility and ease of
the non-safety UFPD transmits the corresponding signal via the EIM. The EIM Implementation in Korean SMRs

serves as the ESCM of the existing APR1400, with the VDU removed and mounted
Inside the console, thus maintaining the same signal flow configuration as in the Refe rences
original APR1400.
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