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Establishment of Judgment Standard for Deterioration Degree in

Equipment and Utilization of JFE Maintenance Management System
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Abstract:

In about last 10 years, stable operation of equipment has been occasionally hindered in JFE Steel due to equipment

troubles such as fatigue and corrosion of aging facilities. This report provides establishment of companywide

mechanical maintenance standards for those facilities and effective utilization of JFE computerized maintenance

management system (CMMS) to maintain stable operation.
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Companywide mechanical maintenance standards for aging equipment

Management ledger for all aging equipment
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* Equipment renewal cost taking FY2003 as a basis (100)
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Fig.1 Mechanical trouble trends and companywide
countermeasures
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Table 1 Major mechanical trouble cases and number of
incidents in each equipment

. . Number of
Major trouble case Equipment incidents
Main frame collapse due " Belt conveyor fOrsaw
to corrosion material 10
* Duct, - etc.

Equipment function stop
by inside components + Heat exchanger 3
falling off due to the * Dust collector
corrosion
Duct, tank buckling due |+ Outdoor duct 6
to the steel plate corrosion | + Cooling tower
Sfer%ous leakage of utility | Industrial water
piping due to the . 5

. piping, -*- etc.
corrosion
Breakage due to metal * Internal structure or 5
fatigue rolls in the furnace
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Fig. 2 Cause analysis of major mechanical troubles
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Degradation mechanism
—Maintenance method
—Deterioration classification

¥

Primary inspection
[Periodic inspection]

Evaluate deterioration
—Over criteria ?

Secondary inspection
[Inspection, strength analysis] |
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—Maintenance method & renewal planning

Calculate safety factor
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—Renew equipment
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Fig.3 Maintenance management flow for aging equipment
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Table 2 Companywide standard examples for aging equipment

Ironmaking equipment | Steelmaking equipment Others
Unloader, Raw material ConYerter ves S?I Overhead
> . Bearing for tilting
yard moving machine crane
converter
Belt conveyor frame Wa}ste heat recovery Gas piping
boiler
. Hood tube in converter ..
Raw materials screen 0G Duct Water piping
Duct for sintering Rotating ring for CC Pickling
machine swing tower Tank
Electric dust collector | CC frame structure
Mixer drum CC Blower
Exhagster in sintering Dust collector fan
machine
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Table 3 Deterioration classification criteria of primary inspection

Classification Criteria

A

Healthy

Slight deterioration
: only surface rust

B

Proceeding deterioration
: Frame member thickness reduction=20~30%

Serious deterioration
: Frame member thickness reduction >30%

23%

20%

A ®B

C D
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Fig. 4 Primary inspection result (deterioration classification)
of belt conveyor frame
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Table 4 Criteria of deterioration classification in
secondary inspection

Classification Criteria Response

Emergency repair

D1 Safety factor = <1| _| Renew equipment
Deterioration progress estimation
D2 Safety factor>1 | = Establishment of maintenance

standards & renewal planning

JFE £ No. 44 (2019 4 8 H)
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Table 5 Example of management ledger for aging facilities (1)

Primary inspection Secondary Inspection
Area Plant | Equipment [tem Device Deteriorati Deteriorati Classificati
number Date| Deterioration Accuracy Date| Deterioration | o o ty assification
Level Level criteria
. Raw | Yard moving . Quantitative check Company
Ironmaking material | machine O-IST | Traveling ¢ (Representative) ¢ A2 standard
. Raw | Yard moving . Quantitative check Company
Ironmaking material| machine O-IST | Slewing 12016 D (Representative) 2016 D A2 standard
. Raw | Yard moving Quantitative check Company
Tronmaking material| machine 0-IST | Boom D (Representative) D A2 standard
. Raw | Yard moving i Quantitative check Company
Ironmaking material| machine O-IST | Elevation ¢ (Representative) ¢ A2 standard
. Raw | Yard moving . Quantitative check
Tronmaking| ool machine | O-1ST | Tripper B (Representative)
. Raw | Yard moving . Quantitative check Company
Ironmaking material | machine 0-2ST | Traveling | 2016 ¢ (Representative) 2016 D A2 standard
o Raw | Yard moving . Quantitative check
Ironmaking material| machine 0-25T | Slewing B (Representative)
. Raw | Yard moving Quantitative check
Ironmaking material| machine 0-25T | Boom B (Representative)
. Raw | Yard moving . Quantitative check
Ironmaking material | machine 0-28T | Elevation B (Representative)
. Raw | Yard moving . Quantitative check Company
Tronmaking material| machine 0-2ST | Tripper D (Representative) D A2 standard
x6 22— ENREEESRES 2
Table 6 Example of management ledger for aging facilities (2)
Risk type Risk assessment Priority
i i i Deterioration factors
Matter Production Evaluation | Evaluation | Evaluation Overall point | Area | Company-level
Item-1 Item-2 Item-3
Safety | Single unit DT > 4 Days 2 2 1 Atmospheric corrosion
Safety | Single unit DT> 7 Days 2 2 1 2 Wear
Safety Collapse 2 2 3 12 Atmospheric corrosion
Safety Collapse 2 2 1 Atmospheric corrosion
Safety | Single unit DT> 7 Days 2 2 1 Atmospheric corrosion
Safety | Single unit DT> 4 Days 2 2 1 8 Atmospheric corrosion
Safety | Single unit DT> 7 Days 2 2 1 Wear
Safety Collapse 2 2 3 12 Atmospheric corrosion
Safety Collapse 2 2 1 Atmospheric corrosion
Safety | Single unit DT> 7 Days 2 2 1 5 Atmospheric corrosion
JFE $# No. 44 (2019428 A) —4—
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Fig.5 Inspection quantities and deterioration classification result

Equipment soundness

Management ledger for aging equipment

Companywide computer
maintenance system

Management
for deteriorated equipment
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Fig. 6 Maintenance cycle and management method
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Fig.7 Maintenance plan adjustment flow
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Fig. 8 Maintenance plan adjustment flow considering
equipment deterioration degree using JFE CMMS
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Fig.9 Optimization concept of maintenance plan adjustment
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