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Abstract: Various chemicals are used during the n
. . Dangerous =
operation and maintenance process of nuclear power HH| A A
plants, and some of them are identified as hazardous ~ Chemicals - N %%
chemicals. In the nuclear power plants, the safety \Jm ﬂj' =\ Aﬂ\ by /f\

issues of dangerous chemicals are not directly
Nuclear Island

correlated with the safety issues of radioactive
materials but their hazards can be added together to
enlarge the total hazards, so it’s of great significance
to strengthen the design and management of
dangerous  chemicals. The second-generation

‘.
Nuclear Power Plant

modified M310 pressurized water reactor nuclear
power plant is taken for instance. More than 14 kinds
of chemicals are applied, for example fuming sulfuric acid, liquid ammonia, acetylene and so on. Radioactive
materials are also mentioned, such as radioactive sources, radioactive solids, liquid waste and gas waste, but
radioactive materials should not be classified as dangerous chemical. Identification of major hazard installations of
dangerous chemicals is a management of units that produce, store, use and operate chemicals. The identification in
nuclear power plants based on the Identification of major hazard installations for dangerous chemicals, lists of
dangerous goods, and the rules for classification and labelling of chemicals—part 18: acute toxicity. The evaluation
of major hazard sources is characterized by the ratio of the presence of each identified substance in the identification
unit to the critical mass. This ratio is expressed in g/Q(critical value) in the Identification of Major Hazardous
Sources of Hazardous Chemicals. If there are many types of dangerous chemicals in the identification unit, the ratios
of the identified substances are summed up. If the sum is less than one, it is not a hazard installation of dangerous
chemicals, otherwise, it is. The design and management of major hazardous and chemical storage facilities are
analyzed and discussed with the experience of design for several nuclear power plants. After identification, dangerous
chemicals stored and used by nuclear power plants are not major hazard installations. The design scheme for storage
facilities is strictly implemented in accordance with standards and codes, and the measures are completed, which
meet the increasingly stringent regulatory requirements for hazardous chemicals, and in the meantime the safety of
the hazardous chemicals within nuclear power plants is assured.
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Fig.1 Dangerous chemicals used in nuclear power plant
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Table 1 Category and character of dangerous chemicals
No. Item Chemical Character Application
1 Flammable gas Hydrogen Colorless, odorless, combustible and explosive, explosion limit: Cool the generator
4.1vol%~75 vol%
2 Acetylene Ultra-combustion, explosion limit: 2.8vol%~81vol% Electric gas welding
3 Toxic gas Ammonia Colorless, odor gas, explosion limit :15.7vol%~27.4vol% Adjusting pH
4 Flammable liquid Hydrazine Colorless, hygroscopic combustible liquid, reducing agent, the steam Dosing system
is combustible and explosive, Oxygen-lacking combustion
5 Acetone Colorless pellucid liquid, with aromatic smell, volatilizable, Degrease
explosion limit: 2.5vol%~13.0vol%
6 Oxidant Hydrogen peroxide Colorless liquid, strong basic and corrosive, unstable Controlling water quality
7 Acidic corrosive Oleum Strong acid, highly corrosive substances Repairment
8 Nitric acid Strong acid Dosing system
9 Hydrochloric acid Strong acid, highly corrosive substances Chlorination plant
10 Alkaline corrosives Sodium hydroxide White powder , diffluent, strong basic and corrosive Controlling water quality
11 Lithium hydroxide White powder , diffluent, strong basic and corrosive Controlling water quality
12 Other corrosives Sodium chlorate Unstable, release to toxic gas chlorine Fresh water plant,
chlorination plant
13 Other corrosives Boric acid Non flammable, irritant smell, unstable, release to toxic gas Adjust reactivity
14 Other corrosives Sulfur hexafluoride Inert gas Booster station
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Table 2 A nuclear power plant’s identification of major hazard installations

No. Chemical Crltlcaé /\;alue, Ex1stedq(/1tuant1ty, 410 No. Chemical Crltlczl/;/alue, Ex1stedq(/1tuant1ty, 410
1 Hydrogen 5 0.412 0.0824 9 Chlorine 5 Microscale -
2 Ammonia 10 2.2 0.22 10 Acetone 500 0.1 0.0002
3 Hydrazine 500 0.875 0.00175 11 Toluene 500 0.1 0.0002
4 Oleum 100 43.04 0.4304 12 Sodium Chlorate 100 1.08 0.0108
5 Formaldehde 5 0.04 0.008 13 Oxygen 200 0.126 0.00063
6 Acetylene 1 0.0943 0.0943 14 Hydrogen Peroxide 200 0.05 0.0025
7 Methanol 500 0.1 0.0002 15 Propane 200 0.5 0.0025
8 Ethanol 500 0.1 0.0002 Total 0.85
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Table 3 Regulations, standards, codes and standards related to the safety management of hazardous chemicals

No. Name

Version

1 Regulations of safety management on dangerous chemicals
2 Regulation on management of drug-Making chemicals

3 Regulation on fire protection measures of warehouse

4 Code for fire protection design of buildings

5 Code for design protection of strctures against lighting

6

Code for design of electrical installations in explosive atmospheres
Operation conditions and technical requirements for enterprises hadling dangerous

Decree of the state council No.344
Decree of the state council No.445
Decree of the ministry of public security No.6
GB50016-2014
GB50057-2010
GB50058-2014

7 . . GB18265-2000
chemicals business
8 Rule for storage of chemical dangers GB15603-1995
9 Specifications for storage and preservation of toxic goods GB17916-2013
10 Specifications for storage and preservation of corrosive goods GB17915-2013
11 Specifications for storage and preservation of combustible and explosive goods GB17914-2013
12 Identification of major hazard installations for dangerous chemicals GB 18218-2009
13 Vocational criteria for warehousing worker GB/T21070-2007
14 Requirement for warehousing service quality GB/T21071-2007
15 Grade for general warehouse GB/T21072-2007
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