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Statistical Charts and Frequency-magnitude Curves of Labour Accidents*
concerning Explosion and Fire

by Haruhiko ITacagi**

Abstract ; In the National Institute of Industrial Safety (NIIS), the information retrieval system concerning
labour accidents has been developed. This developed system has been called as "SAFE II”. The SAFE II
consists of the data base of the Labour Accident Reports in JAPAN and the data base of the books/journals
concerning labour accidents. The data base of the Labour Accident Report treats the information described
on the first page of the Mission Reports on investigation of labour accidents by the Ministry of Labour.
However, information items of the data base are often insufficient to investigate and analyze the causes of
explosion and fire, therefore the subsidiary data base concerning explosions and fires has been constructed.
This explosion/fire data base is based on summaries of Mission Reports on investigation of labour accidents
concerning explosion and fire by the Ministry of Labour from 1955 to 1993 in JAPAN. The summaries have
been made by staffs of Chemical Safety Research Division of NIIS for more than 35 years. This document
deals with the transition of the accidents and the relationship between frequency and magnitude of the
accidents by using the explosion/fire data base. In this document, following results are shown,

{1) The numbers of explosions/fires and injuries in 1990s are about half of these in 1960s. But the number of
fatalities in 1990s is as almost same as the number in 1960s.

(2) Decennial frequencies by month, day and hour decrease roughly in proportion to the decennial number of
explosions/fires, and their component ratios are as almost same as other decades’.

(3) The frequency of the explosions/fires in the chemical industry is lower than the total of others, but the
damage of explosions/fires in the chemical industry is liable to be greater than others. Fireworks and
explosive industry have high risk of death/injury of workers, when an explosion or fire occurs.

(4) Explosions/fires caused by self-ignition have as almost same risk of death/injury of workers as explosions
caused by explosives. These risks are higher than risks caused by steam explosions, dust explosions and gas
explosions.

(5) Between 1955-1964, the most frequent causative substance which caused explosions/fires was acetylene.
Recently, these were liquefied petroleum gas (LPG) and organic solvent. The most frequent ignition source
which caused explosions/fires was welding or cutting by electric arc or gas.

Keywords ; Labour accident, Data base, Explosion, Fire, Statistics, Frequency-magnitude curve, Causa-
tive substance, Ignition source

* R 7T EI0H20H, FRIEERSRNTHES, eBEa YLy Vb, 16738, pp.38-41 (1996) 1 —EfFsE

* ¥ (g omigesl Chemical Safety Research Division



1, [FC®IC

IEOHBNE I, REMCRNE, K, EEE
WEDRA L TETw B, FRTERIZ, 572382400
ANEBZ D ANfpvkbh, FITHEADOFHEEBKRE 4
HUED&EBERE> TWE, ZhsDHBIEEDHR
B e K ERFIEEMTOFRB D /- 011X, @EDFFEK
FEEHC O T OERPEHON L CHKEORR 212
Z, TOXEBEFHOERPDE D EHO T B LA E
bOTHERHTH %,

T, BWIERTIE, FFUHEKESEFELT
100EH Iz b/ 2B mE L B THRE-HIETE 3
FEKEEER T — 5 N— R (BFR SAFE) 2 %L
Joo Z D, HEXKEBOFHMATEWRVIES V77—
FR—AR, BLBEEOXER « MET — 5 X=X %
Z CHERRRE Y AT ADET - Ak, BHER
EETLWEFERRER Y X 7 4 (SAFE-1I) »5E&H
ENTWw3BY,

BFE - KEKEBEOREFMETO>CHD, £%5E
CORERWMOED F—y N— R L FBHE, BF . kK

EXRZ e LZEER NIIS-SD-NO. 15

KEDRBEFER L CHEOEEPRAERMZ, KF
WEZFHCROES 77— =R TEFH - kK
KET—FR—R, BREELI, XERTIE, 2OV
TTF—FR—RWI LD, BF - KEKEOTR L BER
DOPHER & LT, BRAERLHGEEROKRE, ¥E
A & KE ORI O K ERBEAR, FEYE & KR
DEEOFRIC L BT ER LT, T, FIAHE
fToTwihwiferas s Lt, ke, 28, KE0
B, FRYE, BXFE - ER, 0FERBIOWT
DEFRERERL I,

2. BRE - KEKEF—IX—ADPE

2.1 F—IR—ADEER

KT = R—RAF, HRZEEOKEDS B, BFE,
KK, BHE, SERMCOEINRZKEEZRRELTY
B, T—FR—ADTL LR - T-ERE, FEKENHE
L IBE DS BREEERENER T % KEH
BEGE, M, In 2EMROE CENEEL-E
BHLTHD, TOEPIFRFEHREESIEHESR

Table 1 iInformation items in the explosion/fire data base.
BE  KRT—IR—ZANIEHER
HHA EHH DA% EHHOFEE | LOCATE | $EDBEM 25F D HAEE
SQNO BiRES 6HTO%ME | LOCODE | KEHFa—F | 15Hi0O%EHF
IDNO ID &% 8 FDHAEE | DEVICE KEREEE 25F D HAEE
KANTOKU BEEES 5FDHAKEE | DECODE | #&EHEBa—F | I5HOEEF
NAME B4 25F D HAFE | SUBST REE 25FD HAEE
NWORK FrEE 5HTO%E | SUCODE |FEER#WEz—F | 15HOEHF
ADR EEMPEM | 25FDHAEE | IGNITE X - ’KHA 25F D HAEE
KAITEI BEEESERETE | 2HO%KE | IGCODE BAEa—V 15HT DT
CHUBUN h RS | 2TEDOHAKEE | PROCESS | fE¥ETRE 25F D HAEE
SYOBUN NGRS | 2TFDOHZAEFE | PRCODE | fEETfEa— N 15HT DT
SAIBUN MOEEREY | 2TFOHAKFE | NDEATH | ZETEHK 3 HT D HE
BUNCODE FEHa—F 4 HTOTEF | NJUSYO | EEEHK 3 HT D BUE
ERA KEREFFS | 2FOHAFE | NKEISYO | B{EEH 3 KT D HE
YEAR KEFKLEF 2HTOHME | NSUM SeiGE BET 3HTOBUE
MONTH KEREHR 2HTOBYE | SONAREA | HEEH 5 M7 D HUE
DATE KEHKEH 2HIO¥fE | SON1 BYHaESE 1087 DB
DAY KEFREEH 1 FOHXKFE | SON2 BHREEEE | 10To%(E
HOUR KERER 2HTO%fE | SON3 R RHR SRR 1087 DEUE
MIN KERES 2HTDOHME | SON4 ZOMOEELE | 10HTORE
SITE KEFKEM 25F D HAEE | SONSUM | 848t 1047 D #iefiE
EXPL BROEE 1 FDOHZKEE | SONGAI HER 100FDXE
FIRE K5 DA 1 FDOHZAEFE | STORY KEOHE 1050F D=
REF Hi B 10F 0 HAEE
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Fig.1 Example of output of the explosion/fire data base.
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Table 2 Frequency and the number of fatalities/injuries by type of accident in serious
labour accidents in the whole industry (1993-1995) .
RERICH T KEBOBERNOERKEBENDRERT (FHR5~7HF)?

BE O KK | BR | B 1w E
KEQEME . . K . Al BE zoft | & Ft
W EE® | N BE E iR
B85 41 35 76 101 12 30 32 321 34 606
B9 (%) | 6.8 5.8 12.5 | 16.7 2.0 5.0 5.3 53.0 5.6 100
SEEE B 217 162 379 892 42 102 115 1532 167 3229
HE%) | 6.7 5.0 11.7 | 27.6 1.3 3.2 3.6 47.4 5.2 100
1 43y (5.3) (4.6) (5.0) | (8.8) (3.5) (3.4 (3.6) (4.8 (4.9 (5.3)
SECHEH 25 39 64 28 14 17 17 175 23 338
BHOE%) | 7.4 11.5 | 18.9 | 8.3 4.1 5.0 5.0 51.8 6.8 100
1 &3y (0.61) (1.11) | (0.84) | (0.27) (1.17) (0.57) (0.53) (0.55) (0.68) | (0.56)
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chemical industries and others.
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Fig.10 Frequency-magnitude curve of the

steam explosions.
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Fig.11 Frequency-magnitude curve of the

accidents caused by self-ignition.
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Fig.12 Frequency-magnitude curve of the

explosions by explosives.
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Fig.13 Frequency-magnitude curve of the
dust explosions.
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Fig.14 Frequency-magnitude curve of gas

explosions.

ATIRE 2B DBRFE D KB IR

3.7 FEFFOMERDRREREE

Fig. 15 3EXEMOBBERRTIZE L U TRHESRK
ZED B, FABICEREROREEERERL 2K
TH b, EEWDHIL0% (=100-20) 2 5 B HEEH
500 AL FTOBEMIc B 2F e >wTRERICE
ZERZTFLAER SNV, L L, REEERH1000
AL EDBEZERC BT 2T TIX, BRI60—FE 5 &F
O REMERIZBAZ0, W0FROESEBECHIL TS
D, BENODBIBHENT VB LI TH 3,

EIZATZIOROTay Mg, EFTRE < ihige
BoTBY, HEEBOZVEER TR LWERLD
bREEEROBEINC D BREB OO WEETH 5
EEARNS, LHLESs, I ORITKEHREE

100 f—
F Br
8 g
" By
L "8
< ol 7
B 3 o8
o
e N
o o BBFI30&E (¢ o g
P mRdomse .
B - BBRIS0E L
cBB60-FE 5 g
0.1 b

1 1‘10 100 1000 10000 100000
% B H (AN
Fig.15 Relation between cumulative frequency
and the number of workers.
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Table 3 Ranking of causative substances by the decennial number of explosion/fire.
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Table 4 Ranking of ignition sources by the decennial number of explosion/fire.
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