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Table 1 Number of Incidents by gases by year

LPG Natural Gas
Year | ( Includl.ng City KOGAS Other | Total | Remarks
LPG/Air) | Gas
1987 10 1 3 14 | Other Gas .
1988 14 1 1 16 | Oxygen,
1989 18 3 2 23 | Chlorine,
1990 48 10 6 64 | Acetylene,
1991 69 18 4 91 [ Hydrogen,
1992 89 11 3 103 | Amonia,
1993 76 13 1 7 97 | Carbonic
199 96 28 2 10 136 | Acid Gas
Total 420 85 3 36 544
Nomberl 0 lise| o6 | 66| 10
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Table 2 Number of incidents by causes by year
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Year Number
1987 1988 1989 1990 1991 1992 1993 1994 Total
Cause (%)
Operater Error 8 8 16 39 50 54 47 62 284 52.2
Insufficient Facilities 3 5 5 18 34 39 33 14 151 27.8
Use of Inferior Goods 1 3 4 6 3 8 27 52 9.6
Illegal act, Intentional 1 5 7 14 27 4.9
Other 2 2 3 2 2 19 30 5.5
Total 14 16 23 64 91 103 97 136 544 100
Table 3 Number of Incidents by facilities by year
Cause ‘87 ] '88 ) 89| '90 | '91 | '92 ] '93 | '94 | Total | Percent(%)
- Inferiority of gas-supply facilityies or| 1 1 2 10 5 3 4 30 22.6
ventilator in gas boilor
+ Gas-Supply not checking out the stop-| 1 1 1 1 1 3 8 6.0
page of home pipe terminal
+ Corrosion of odor collector in the base- | 1 1 1 3 2.3
ment of an apartment house
- Gas leakage at joint working of a supp- 4 3 2 10 19 14.3
ly pipe
* Pipe damage by other work 2 9 6 7 i3 37 27.8
- Breakage of an household regulator 2 1 2 2 1 8 6.0
* Breakage of a regulator in the supply 2 3 2 7 5.3
facilities
- Leakage of a joint in use 1 1 4 6 4.5
+ Opening error of valve-cock 1 2 1 4 3.0
+ Other 3 6 2 1 8.2
A 3 2 12 27 22 22 41 133 100
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Table 4 Number of Incidents by gases in 1995, 199%

Table 6 Data on Incidents Causing Fatalities and Injuries

Year LPG | City Gas | Other Gas | Total city | oth Extent of
1
1995 289 263 5 577 Classification LRG| Y . " | Total | Damage by
1996 369 184 23 576 e Accident
Variation( % ) 28 —-30 8 —-0.2 1995 year
Number Accidents 298 | 263 2% 577 -
Table 5 Incidents Percentage by gas consumption Number of F: ff“’l‘i'y s | w7 | M 0.2
(LPG and natural gas) Number of Injuries 218 1 260 68 566 0.98
199 year
— year 1992 | 1993 | 1904 | 1995 [ 1996 Number of Accidents 369 | 18 23 576 -
Classification Number of Fatality 40 13 1 54 0.09
C ti { —
onsumption of gas 5,893 | 6,895 | 7,891 | 8,724 | 10, 053 Number of Injuries 344 67 10 421 0.73

(1000ton )
Number of Accidents 100 90| 126 552 553
Number of accidents

per 1000ton

0.02 | 0.01 | 0.02 {0.063 | 0.055

19963 & 7l2Atn @A ASE 57602 Hd
Hr} 17(0.2%) #AsAch $192e 7hAALR

Table 7 Number of Incidents by causes in 1935, 1996 year

Classification | Operating | Operating . ..
Inferior Insufficient )
Error by Error by . Intentional Other | Total
. goods Facilities
Year Consumer Supplier

1995 125 131 68 185 46 22 577

1996 85 100 121 144 71 55 576
Variation( % ) ~32 —24 78 —22 54 150 —0.2
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Table 8 Classification of Pipeline Indications

Indications

Classification

l

Tvpical Nonrelevent Typicat Pipeli

e . D.ME e Anomalies Yoreal Fipeine *l
Indications Components

Electrical Interference Imperfections CP comections

Valve/Casings
Inspection Makers Defects Girth Weld
Foreign Objects Branch Connections
Critical Defect.
Outside the pipe e Belects Anchors and Weights
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Table 9 Assuring Integrity of National Transmission Lines
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R-0-W Patrol Carrosion Control In-Line Inspection Beltholes Tests
Practes Aenal | Ground Cp Close Coupons/ | MFL | Geometry | Mapping Visual N,DE, Hydrostatic
» Patrols | Surveys | Measurements fn Monitors | Pigs | Pigs Pias Caners Inspection Exanitation Retesting™®
Conditions Survey (d)
Qutside Forces
3rd party damage X X Xa Xe X
Earth movements Xb Xb X X
Metal Loss
Extemal corrosion X Xf X Xd X X
Internal corrosion X X X X
Gouges X Xd X
Gas Leakage X X X
Coatings X X X
Cracks
Seam weld Xe X X
Girth weld Xe X X
Stress corrosion
Fatigue Xe X X
Selective corrosion Xe X X
Geometry
QOvality, buckles X X X
Obstructions, dents X X X
Ovality, Wrinkles X X X
Bend radius X X
Pipeline movement X
Metallurgical
Inclusion X X
Hard spots X X
Laminations X
* Effective for Critical Defects Only
(a) Geometry Pigs are designed to defect dents and ovality
{b) Effective for landslides but not for differential settlement
(c) Designed to detect dents and wall protrusions
(d) Assumes coating has been removed
te) Generally cannot detect without using NDT Methods
() Locates possible comosion resulting from inadequate CP
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Table 10 Causes of pipeline incidents

Defects which cause preservice Defects which cause

test failure service failures
1. Defects in the pipe body 1. Defects in the pipe body
* Mechanical damage * Mechanical damage

+ Shipping fatigue cracks * Material defects

* Material defects + Environmental effects
2. Longitudinal weld defects ~Corrosion
+ Submerged arc -Hydrogen-stress cracks
-weld arc cracks ~Stress comrosion cracks

~Incomplete fusion -Sulfide-stress cracks

-Porosity -Stepwise cracks

-Slag inclusions 2. Longitudinal weld defects
-0ff-seam + Submerged arc
-Incomplete penetration -Toe cracks

+ Electric weld -Fatigue cracks from cyclic loading,
-Hook cracks such as in compressor stations
-Weld-line inclusions + Electric weld
-Cold weld ~Selective corrosion
~Contact bums -Hydrogen-stress cracks
-Excessive tim 3. Field weld defects
-High hardness » Lack of penetration

3. Field weld defects » Corrosion(usually internal due to

+ Underbead cracks flow conditions)

- weld metal cracks 4. Special causes

» Secondary laods from soil movement
+ Earthquake loads
+ Wrinkle bends
+ Internal combustion
+ Sahotage
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