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Statistical Charts and Frequency-magnitude Curves of Labour Accidents*
concerning Explosion and Fire
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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
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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) .
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chemical industries and others.
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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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dust explosions.
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Fig.14 Frequency-magnitude curve of gas

explosions.
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Fig.15 Relation between cumulative frequency
and the number of workers.

fesk BE5 o RIEREE

TR, HOMEMPSEZIEEERTHLDT, £
DERBLZE~OE OB, HDVIFHIREES
OB NBEFOBBDZVIZDLOWTRTH S H»
b5k,

3.8 REWEOFNRHIER

Table 3 i, BHERPLAKKEORA L 2o 1-WE (K
RE) 2ERFICEROZWIBETRLIERTH %,
BR0ER I T v F v U REBICHED 5 KERDKE
e BRKEORERE Mo T=D, TNoDKRER, %
DBOBRT 2 F Vv VY Ry ROER, 50T, ¥4
KB O « WO B AEOREL EOB T &
> TABICEBD Ui, 7 LT, BFRI40ERLIEE X LPG
RYVF XL IKEIRIELEDD LI
7ro TOEREE LT, s OWEIER BEES
BTAkBCFEbh2 Lok, RILLTE
BickEBLBEEM S wEEBH L 2 L, o8
Exohd, LPGRyY VY F—HIRS DI, {BERE
PELTEERY L RO SO L D FhE T 5 AER
IRFER, BNEECEMAORZE L LTLL#EH
ENTHTEIAEDBT Y I VIZL2KETHY,
EREZMbLTRELET TS, ZoENEEEH
2UE G, Y- B RRE T2 KETHY,
HEFED S DRI LT E T3 b 0O ZIE
Fre LTRBEABH EMICUBT 2 X5k, £
B ka8Ery &by THEINE, BHLABRKD
ERECEETREZEEZTRBLTVE LI CEZ %,



EEZeEmZeER NIIS-SD-NO. 15

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.

1BF - KEKBOBEKR - REOERBINESL & #5
() Mg EREIERIEL

EEia AAFI30~394F AEF140~494F RRF050~594F HAFI60~FRE 5 4F
167 | w8, Wi (122) W, W (131) Rz, W (100) BEE, 1k (72)
241 [ N—F—, #F(118) BT (120) BRUKIE(78) IS (48)
3 fiz | e (108) IN—F—, 47 (100) N, HF(TT) ERKAE (45)
4 4 | ERUKAE(94) FES(79) BES(76) IN—F—, fF(43)
561 74 45—, £K(84) HEEG, BA(72) BEARF K (53) ] 5 (42)
6 fir | 1K (82) 45—, mXK(69) EEe - BEHE TR (53) BERG, BEfikEG7)
7L | BE#E(80) B2 - BEEKTE(63) T4 57—, mK(38) | EE - EEEKTE(36)
847 | BARFEK(TT) JEE#2 (56) FEHZ (25) BRFEK(23)
947 | R h—7(46) BE#AFE K (54) BEERIG, BAR23) 48—, mk2l)
1067 | %8 - EEEEKTE(39) | A b —7(49) A b —7(20) A h—=7(13)

3.9 BKR - REOFERFIER

Table 4 13, B¥ - KEKEOFKE -FER%Z, FR
FIEZWERZR LD DTH S, xdEWEKXKEFIZ,
FERBEL ST, B BEROLDPKIETHS, &
niE, TAPRBRIC L 2658 - BEIEELER LESE
BHETITbhTws Z k&, /EEOBMEICEREL T
rLBbtd, Thbb, B - BEEERL, &R0
HETRELZT o, TEPHEROER - B3 - #45,
HENEEHE, UAEFEEOER - BETERY, 4
BB THEMCITbATWS, 2LT, ZhsDfE
XTI, MORBREEZNEL T LRABCRELLS
BB LIELIDEACETEETLIDOTH 3,

B - Bk o, FRKE X o TEMIZEEIL
TWwBH, N—F—RFDKE, BE, BELKKLT

H2, TOFRPEEHIND DI, BRIBERDOHKL
BR0ERDES TH 5, BIERT £ F vy HERC
Hbz2b0Thh, ThZAEOHBR IV RRSH
7zo —7H, BEWAKEIBRORE L 25E15YE
T, SBEVERITNZBREERTH S,

4, Bbi)IC

Hata iR, L ETHRED LI BIFHEEE
BESARRANOBRE L TEENLEEREZTT
3 7 DML A L BEEFET DD
BTHH- T, DIEESZDE ZTHEHILWCDRDS
HbITRRY, LU, SFfEE LD, EDLd7%
REHTHIEHERERBD SV LI LB TESLD
R, FLLOEOXKEOHBEL CERLEHREES
ZEVNTE, HENCKEHIECEIOBDTH S



BRI - KKKEOHEH

, SHBIPFEL TITIREDBDEFE LT WS,
FLTC, RERBROBTREWERKKEORERETSZ
EWBLZNOT, IREYE RIS BEFRLZIT TR
¢, HOWBEERIZB VTR « KEKEDMIEX
RIBRILDZEEHEI BDDTH S,

I

T X—ZADIERWER L - BfEr i, BRo
b LEMEMBELOFTRICE > TEREINZHD
T3, /2, T—FR—ADIER EDWTIZH 2D %L
DR EE, ZWMHEEBY Lk, 22wl TH
BrERLET,

Z E X B

1) EEZEWEMCBT 2BHRREY X 7 4D,
RIIS-SD-90-1 (1990)

2) BEEHEFE (FR6FRR, THER, 8FMR), X
FE)R ERG 1k (1994, 1995,1996)

3) H.W .Heinrich, D.Peterson and N.Roos (§4)
RERETEWRFTRR, 1) v e EEKE
BF 15, p.59~64, ¥EHE (1982)

4) HANMRIER  Ze2Eo—FE (1) (BFKE), &
£T%, Vol.20, No.3,pp.120-126 (1981)

CFEL 99 Al6E =)



