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Abstract : Following the accident at Fukushima, the true impact of multi-unit
accidents came to light. Accordingly, research related to multi-unit accident effect
analysis, risk evaluation, and accident prevention/prevention technology has been
conducted. Specific examples are mobile/fixed equipment such as multi-barrier

accident coping strategy (MACST) and diverse and flexible coping strategies (FLEX),
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which have been introduced and installed in multi-units for preventing and mitigating
multi-unit accidents. These strategies are useful for enhancing the safety of nuclear
power plants (NPPs); however, a more efficient strategy is required in terms of the

costs of physical and human resources. To effectively and efficiently mitigate an
increase in multi-unit accidents, it is necessary to not only to utilize mobile/fixed
equipment but to also use crosstie options with resources that already exist at NPPs.
Therefore, we analyzed the current international and domestic status of crosstie
systems technology and propose a method to evaluate feasibility alongside risk based
on a multi-unit probabilistic safety assessment (PSA). To analyze the international and
domestic status of crosstie systems technology, actual cases and related research
were studied, and a list of potential crosstie safety resources was derived. Additionally,
a case study was performed on crosstie cases of two systems within the assumed six
units on-site under a multi-unit accident, and a multi-unit PSA-based risk evaluation

method is proposed.
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Table 1. List of safety resources that can be shared between
units

Type Lists of examples
Electrical ~EDG (Emergency Diesel Generator)
SYSIEMS AAC-DG (Alternate AC Diesel Generator)
House load operation (unit to unit)
Decay heat RHR (Residual heat removal, primary)
rg;lg:’r?sl AFWS (Auxiliary feedwater system, secondary)
CST (Condensate Storage Tank, secondary)
Support ESWS (Essential service water system)
systems ECWS (Essential chilled water system)
CCWS (Component cooling water system)
TBCCWS (Turbine component cooling water system)
Etc Instrument air common compressors

Fire protection system

Service water intake structure

Uninterruptible power supply heating, ventilation, and air
conditioning

Control room heating, ventilation, and air conditioning
6.9 kV and DC electrical

Common buses

Turbine plant cooling water

Spent fuel pool cooling
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Fig. 1. Overall process to develop strategies to prevent the
spread of multi—unit accident,
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Fig. 3. Schematic of multi—units with risk significant systems (AAC-DGs, EDGs) in the site considered in the case study.
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Table 2. List of CCFs with fractions and equations used in the case study

CCF Sub-Category Description Fraction Equation Assumptions
Single-unit CCF FRI, FR2, FR3, FR4, FRS, FR6 05 ex) FRI = | — FRI2 - FRI23456
Twin-unit CCF FRI2, FR34, FR56 0.496875 ex) FRI2 = (0.5/*C12 - FRI23456 c1zélg§3,56cs:6 . !
Inter-plant CCF FR123456 0.003125 FRI23456 = (0.5)5*C123456
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