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A Study on safety enhancement of Medium and small boilers
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Abstract - The accidents related to boilers are caused by defects with high risk which can lead to the explosion
of the equipment. The number of boiler accidents from 1979 to 2006 is 100 andthe casualties totaled 379, and
the scale of accidents has been growing larger every year. The analysis has found that the number of accidents
caused by carelessness in management is 59, 72% of total 82 cases and 18by low level of water. The analysis
of accidents in foreign countries showed a similar result. From the past till today most of the accidents have
been resulted from bad handlingand maintenance. The analysis of accidents for the inspected boilers also showed
that the major cause of the accidents was bad handling and maintenance of automatic controllers, safety devices,
etc. And in the large-scale explosive accidents, the number one cause of them was the low level of water.
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Table 1. Legal Basis, Establishment Time and Coverage
by Comprehensive Plan in Energy Sector
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Table 1. Number of Installed Boilers by Boiler types(Ed#] #3H Bz Ax

€ 3H(2007)

Section Vertical | Huesnde tube Water tube | Once- through Cast iron Etc. Total
(99) (=) (¥h Giay) 3 (71eh
Number of Boilers 2,189 16,893 3,100 11,528 1,428 1,056 36,194
Table 2. Number of Installed Boilers by Year('81~'05)(1:=" H.59])
year Vertical | Hweswle tube | Water tube | Once-through | Cast iron Etc. Total
(315 (49) (=) (=¥ T T4 (718h
81~85 87 774 167 46 81 7 1,132
86~90 157 1,890 460 443 159 32 3,141
91~95 528 4,778 788 1,692 448 406 8,640
96~00 634 4,950 826 2,695 315 150 9,570
01~05 562 3,450 519 4,526 288 353 9,698
Total 1,968 15,842 2,760 9,402 1,291 948 32,181
7000
— Vertical = Flue-smoke tube -+ Water tube
6000 1= =% Once-through —# Cast iron -o-Etc.

Number of boilers
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Fig. 1. Number of Installed Boilers by Boiler types(}.<#
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Table 3. Number of accidents by boiler types(:2- & 3

A el w3k AT 297

H A7) (78~°06)

Section Vertical Fuesioke Water tube Cast iron Etc. Total
(99 tube(:=>) =23 753 T4) (71eh
Number of accidents
AL %) 37 27 9 6 11 100
Table 4. Number of casualties by boiler types(”]7]1EE AMdA)(¢78~°06)
. Vertical | Huwesmde tube | Water tube | Once-through | Cast iron Etc.
section @9 | =D ) ) ) ClEh | T
Number of deaths
AP 26 20 5 6 1 7 65
Number of injuries
(EAN 80 78 8 108 11 29 314
Total (Z7) 106 98 13 114 12 36 379
40
i
R
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Fig. 3. Number of accidents by boiler types(2.d] 3
AP ZASG)(478~°06)

e
o
-0,
kI
e

3. ARaL AR

3-1 B R g
A dux]ol &gl ok AXNE7]7
Vo w HdY FF 19
AR F 7P Eol 1
defE =EAH] ndefolr),
7 mdgolrt,
Ht R HgFols B Hol Hyd =%
A B e A o, 73y AFERAY
(e}

cheb) oAle] AlzE A 5e) Aot

A

32 AR Qi B4

Fig. 4. Number of casualties by boiler types(7]7]%

Vertical Flue— Water tube  Once— Cast iron Etc.

smoke through
tube
Boiler

=
=

AHSAF)(478~06)

71715 Alarg BAe A3 PRy
E3he] Alart 467102 A 1037 T 45%= 71
o] MAIE AL, 1 Theo] S A BT EA 28
02 27%2] AlAHHNIEE Holal = o=
Bago], By Alaes £F0g Ay E By
ol HFH L o] 2grde]e] el T4
S Folopa How HAEQ).

3, HAHSHE APITable 4]5 H|alsh
H FEY JFRL7F A YeRda v, 3
2 Qe Aynde|] A teolgAaldel Bol

ry

Journal of Energy Engineering, Vol. 22, No. 3 (2013)



298 AE ol
Table 5-1. Number of casualties per an accident by boiler types(} 2] FTFE AFIA}F H]E)(‘78~°06)
section Vertical | Huesnde tube | Water tube | Once-through | Cast iron Etc. Average
(99) (=) (¥ (¥HD) ) (71eh ()
Number of deaths | 7 0.7 0.5 0.7 0.2 0.6 0.7
per an accident
Number of injuries | 5 29 0.8 120 1.8 26 3.1
per an accident
Number of
casualties per an 2.9 3.6 1.3 12.7 2.0 33 3.8
accident
Table 5-2. Number of casualties per an accident by year(1= AMF=A} H]H)(‘78~°06)
year I\Zglizz;tgf Number of Elf:aths Numzber of in;'}lries deaths injuries
G T %) A= 9 (72 P per an accident per an accident
78~80 24 15 45 0.63 1.88
81~85 9 8 22 0.89 2.44
86~90 12 8 35 0.67 2.92
91~95 17 6 98 0.35 5.76
96~00 19 15 18 0.79 0.95
01~05 13 9 57 0.69 4.38
06 6 4 39 0.67 6.5
Total 100 65 314 0.65 3.14
40 14.0 10.0
35 L B Accidents - Deaths —+injuries { 120 § 140 - — Deaths B Injuries “~1g0
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Fig. 5-1. Number of casualties per an accident by boiler
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Table 6-1. Number of accidents by causes in Korea(3t=-Q1H A}317145)('78~'06)

car Careless Careless The low-water Careless Etc
(Xﬂ ) management construction level manufacture (7]Eir)

_ (G Ring)) Gl (Gl (G )]
78~80 16 - 3 5 3
81~85 7 - 1 1 _
86~90 5 2 3 2 _
91~95 10 4 3 - _
96~00 10 3 5 _ 1
01~05 8 2 3 - -

06 3 1 - 1 1
Total 59 12 18 9 2
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Table 6-2. Number of accidents by causes in Korea(3t=-Q1H A}31714)('78~'06)

Careless Careless The low-water Careless

year . Etc.
() management construction level manufacture (71D

- @el¥Fe) | laire) (45:9) (Al A=)
96~97 626 27 821 62 -
98~99 685 58 736 47 28
00~01 983 32 956 65 86
02~03 616 29 553 84 52
Total 2,910 146 3,066 258 166

18 —+—Careless management —= Careless construction
16 - — _  —+Careless management -#- Careless construction  _| 1,200 — ~*The low-water level Careless manufacture
The low-water level - Careless manufacture
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Fig. 6-1. Number of casualties per an accident by boiler  Fig. 6-2. Number of casualties per an accident by

types(L21e} S5 AP} 118)(78~06) year(A APIA H]£)(78-06)
Table 7. Number of accident by boiler types and causes(X L& F3'H, U™ Al dsh
. Vertical Huesmde Water Once-throug Cast iron Etc.
Section (313 fube(:=2) tube(G! @R =) (7]Eh Total
Carcless 23 12 6 6 3 10 60
management
Careless
construction 4 2 2 3 - - 11
The low-water 5 10 b ) 1 ) 18
level
Careless
manufacture > 2 ) ) 2 ) ?
Etc. - 1 - - - 1 2
Total 37 27 10 9 6 11 100
Table 8. Inspected Boiler vs non-inspected Boiler(AAHFE ALl 3
Number of Number of Number of deaths iniuries
T accidents deaths injuries . juries
A 5 AP35 G 5 per an accident per an accident
Boiler inspected
44 25 130 0.6 3.0
(24D
Boiler excluded
inspection 34 13 123 0.4 3.6
AR A2
Boiler
non-inspected 22 15 61 0.7 2.8
A1)
Al 100 53 314
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