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Study on fire hazards and fire protection control technologies during
decommissioning of nuclear power plants
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During the decommissioning period of a nuclear power plant, the effectiveness
and integrity of fire-fighting equipment are crucial to ensuring safe operation. The
nuclear power plants in our country are gradually entering the decommissioning stage.
However, nuclear power plants during the decommissioning period will face different
fire risks than in the past. Due to the structure of nuclear power plant and operational
changes, fire risks and fire loads are all different from operating nuclear power plants.



In the study, based on foreign regulations, literatures, and disaster cases, the high-risk
areas and more likely types of fires in nuclear power plants during decommissioning
were discussed. By understanding the risks of decommissioning nuclear power plants,
nuclear power plants must be aware of relevant fire risks and regularly evaluate the
progress of construction and formulate corresponding fire protection plans. After a
permanent shutdown, the goal of fire protection is no longer to shut down safely but to
protect the spent fuel in the spent fuel pool to prevent the release or spread of radioactive
materials caused by fire. The fire risk analysis should consider the possible increase in
flammable materials, the use of open flames and construction operations that may
produce sparks, and changes to temporary structures and support systems.

In addition to the development of a fire protection plan, firefighting equipment
must also be relied upon when a fire occurs to achieve the fire protection goals during
the decommissioning period: quick detection, control, and suppression of fires that
could lead to radioactive hazards. This study, through field investigations of the
firefighting equipment inside the No. 1 Nuclear Power Plant, compares the
recommended regulations for decommissioned nuclear power plants abroad, which
suggest maintaining the functionality of fire detectors, extinguishers, automatic fire
suppression systems, and fire hydrants. The study provides conclusions and
recommendations. At the same time, the decommissioning plan for the No. 1 Nuclear
Power Plant is reviewed, analyzing the potential fire hazards, fire parameters, and
related safety impacts during decommissioning, and proposing relevant regulatory
recommendations.

This study also conducted fire simulations based on the review of the
decommissioning plan for the First Nuclear Power Plant and on-site inspections. The
fire risk during incidents was used to evaluate maintenance management and related
strategies. The study included comparisons under different scenarios, such as varying
fire sources (fire hazards) and the presence or absence of mechanical smoke exhaust
equipment. Through the simulations, the impact of combustible material management
and the installation of fire protection equipment on fire behavior was analyzed.

Keyword: Decommissioning, Nuclear power plants, Fire hazards, Protection,
Control technologies
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Test003 Five Rags |42.3 |5.78 | 0.23 | 0.80 | 24.4 0.009 |0.031 |15
w/Heptane

Test005 Five Rags |46.4 |6.70 | 0.25 | 1.05 | 224 0.007 |0.042 |1.3
w/Heptane

Test006 Five Rags |50.6 [5.79 |0.18 | 1.11 | 26.9 0.010 |0.039 |34
w/Heptane

07_16 004 | SingleRag [ 9.6 |1.80 | 0.13 | 0.54 | 26.5 0.015 |0.015 |15
w/Heptane

07_16 005 | Single Rag | 10.5 | 1.76 | 0.13 | 0.58 | 25.9 0.016 |0.018 |1.6
w/Heptane

07_16 006 | SingleRag [ 9.1 | 1.62 |0.10 | 0.56 | 23.8 0.015 |0.018 |25
w/Heptane

07_23 001 | SingleRag | 11.8 |1.75 | 0.15 | 0.40 | 28.4 0.006 |0.016 |1.2
w/Heptane

07_17_004 | 5 Rags 340 |8.15 |0.20 | 0.87 | 25.7 0.007 |0.025 |1.6
w/Heptane

07_17_005 | 5 Rags 41.0 | 7.96 |0.25 |0.86 | 27.0 0.013 |0.019 |11
w/Heptane

07_17_006 | 5 Rags 305 858 |0.25 |0.79 | 27.0 0.014 |0.024 |0.8
w/Heptane

Test064 Rags 11.3 | 9.50 [ 0.20 | 0.47 | 26.2 0.042 |0.030 |0.5
w/Qil

Test066 Rags 10.5 |6.93 | 0.20 | 0.35 | 22.9 0.026 |0.032 |0.5

w/Qil
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07_16_001 | 5 Rags 7.5 3.97 1024 | 0.26 | 194 0.011 | 0.061

0.2

07_16_002 | 5 Rags 83 |3.05 030 028|149 0.008 | 0.038

0.1

07_16_003 | 5 Rags 140 (414 | 0.25 | 0.44 | 20.3 0.006 |0.026 |04

07_16_004 | 5 Rags 104 391 |0.23 | 0.34 | 17.5 0.007 |0.034 |04

Rags

07_17_001 | Bag of 4.0 3.27 | 0.23 | 0.19 | 24.0 0.018 |0.080 |0.1

Rags

07_17_002 | Bag of 6.0 |286 |0.23 |0.25 126 0.005 |0.052 |0.2

Rags

07_17_003 | Bag of 2.2 2.87 | 0.23 | 0.23 | 15.8 0.006 |0.044 |01

7 % & Heat Release Rate and Fire Characteristics of Fuels Representative
of Typical Transient Fire Events in Nuclear Power Plants,2020

Test ID:§ 5P| So%e; ltem: %2454t % 4+ ;Max HRR (KW): & < 18 F(+ 1 );
TER(MJ): % it £ (v £ ) 5 Lf(m):v a3 A (22 ) 5 AHC(KJ/Kg) @ %
#F(+ &R 27) ;5 Soot Yield (kg/kg): 2 2 2. 2% (=7 /2 7); CO Yield
(kgrkg): A& 2 2. — & vt (27 /27) 5 Q% ViR B 2 8B EARA #ic o

% Fire dynamics simulator (version 6), user’s guide9.1 & # 7 #& 3| » ¥4 5 47
PR R RFPRIIG Y E - A 4 PHER HUHE L G5 € £ 4 fZ(pyrolysis) A
A5RSETEF R T VRIS AL LRGSR E ol k2§ e
O2REAZZPF o Radept 5303 TR ERAPIRS A A /F - Flpt &
EELVXEEAET S B RES - ARALMEL ST RES AR
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