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A maintenance approach towards
Benchmark Effective Operating Hours at
Blast Furnaces in Tata Steel,
Jamshedpur




Benchmarking for Effective Operating Hours/Days /W
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1% increase in EOH results in significant value creation l
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Measuring Effective Operating Hours

EOH (in hrs) = God Hours- A-B-C-D-E

/W
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No orders
No input material
Logistic losses

Selling losses
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Operating
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Unscheduled events

Operator Failures
Breakdown

Equipment Failures
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Planned Maintenance
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Process disturbances
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Blast furnace EOH basis best performance W

EOH loss analysis (MTPA)
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Maintenance strategy to increase EOH '|v
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Major shutdown
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TATA

Two main value pools to target

oVaIue pool 1. Zero delays
» |deal maintenance planning
= Intelligent inputs, monitoring
(digital)
= Smarter execution/ work
processes

eValue pool 2: Efficient
shutdowns
» Higher MTBS
= Lower planned shutdown
time
» Higher execution
compliance, effectiveness

MTBS — Mean Time Between Shutdowns
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Blast furnace: Key Unplanned Losses — Chronic Soft "Tﬁ

Spots TATA
Key breakdown Key breakdown Key breakdown
issues(FY14) issues(FY15) issues(FY16)
Frequency Effective Frequency Effective Frequency Effective
(# of times) availability loss (# of times) availability loss (# of times) availability loss
(# of hours) (# of hours) (# of hours)
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Stoves

19 i Tuyere
14 l Stoves

‘ 55%

29%

18 BLT 29 BLT 26 MB
13 Stoves 32 MB 5 GCP
1 GCP 6 GCP 4 BLT
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Strategy for Addressing Chronic Soft Spots /W
TATA

Tuyeres | Conveyors | BLT

Charging

EXTENSION OF CONDITION DIAGNOSTICS ‘
— SETTING UP OF AMDC
(Asset Management & Diagnostics Centre)

STANDARDIZATION OF INSPECTION & ‘ ‘ ‘
MAINTENANCE PROCEDURES ACROSS
BFs

RETURN TO BASIC OPERATING
CONDITIONS -

-- MODEL WORKPLACE CAMPAIGN
-- MODEL CONVEYOR CAMPAIGN

FORUM FOR TECHNICAL EXCHANGE
WITH OEM CREATED O
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TATA
Condition Diagnostics for Blast Model Conveyors
Furnaces
.‘" 7—v~gve:uﬁra&ms& :ovm;::r;:;mms aion s Repor

P
—\
)

ort
.
=
1R23 Tuyere £ 3
\.
N lo: Ol snetoredntisrpon.
e
i

. Temperature Trends

. Vibration Trends

. Thickness Checks

. Weld Joint Checks

. Replacement Strategies

TATA STEEL
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Data Analytics for Blast Furnaces ATA
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Monitoring
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Standardization of Technical Specifications/Training

W
T

ATA

 Drawing standardization of all conveyor pulleys to ensure
higher reliability.

* Development of SMPs(Standard Maintenance Practices) for all
critical equipment.

« Formulation of different CCTs( Core Competency Team) for
guality assurance of spares
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"JOB FITNESS AUTHORIZATION

wr. :.Mcl . HARUN.RASI.D ANS
Safety Pass No. RWIHOHE:&&Z

Contract Employee of Mogija & Praj Co. Who
is Working at “I” Blast Furnace under work Order
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Authorized Si“gnat“ury
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_ T
The Bottom-Up Approach TATA

Shop-floor driven Campaigns for Blast Furnaces

Project Milestone Plan_of Action de Show |3

— — - - : —— ” SV CIRCLE DETAILS
Quality circlename —A-F blast furnace hydraulics Dept- A-F BF; Coordinator —-Neha Facilitalor: Pawan Dubey TATA
Project — Reliability Improvement of Blast fumace | Reason for selection — Ressany Leader Mame —John :
Duslcatcher Imorovement of Blast fimace Dusicaicher Thomas NAME : A-F BLAST FURNACES HYDRAULICS
Major Project No. ~97 Beginning Date ~7/10/14; uz:‘"nb:’%mﬂe J;:_ Fam CIRCLE CODE : $G00006712

Completion date — 17/02/15 Mahavir Prasad; R C Patel: DEPARTMENT : A-F BLAST FURNACES
Meeting Day-Tuesday , Time - 8:154M Mo. of project completed - 97 Till | Sandip Mani; KAlam; SECTION : MECHANICAL AND OPERATION
date
- = CUSTOMER : LD1,LD2 &LD3
Neo. | ACTMTY WEEK Target Actual
Days Days FORMATION : 2009
1 Dedining the problem Tdays
MEETING : EVERY TUESDAY AT 8:15 AM TO 9:00AM
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4 Finding outithe root 14 days ATTENDANCE : 95.32%

LAUES
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6 | Devetoping sokscn B days OUR TEAM IS A CROSS FUNCTIONAL TEAM
7 | Foresesing possiie 7 days TATA STEEL |

resssiance
8 Trad implementaiion 42 days

B checking

performance 2 . S
e = TEAM MEMBERS

implementation
0| Folowupl Reviaw 7 days =

¥= W John Thomas ) Pawan B. Dubey

<1 A
— . (Leader) (Fore A 2 (Facilitator)
) fnan) ~ (Sr. Manager)

i M A S S % P Ram Krishna ‘.: Dilip Kr. Jha

‘2% (Junior Engineer) . ¥ (Foreman)

° SGA Ci Ic I es Mahavir Prasad R C Patel

. (Technician)

3 (Technician)

[] K Alam » 1. Sandip Mani
= (Jr. Technician) =l (Jr. Technician)
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Shutdown Optimization: Analysis of Planned Losses Til:_'l\

A Planned Outage i.e. Furnace Shutdown affects production under following
buckets

1. Ramp-Up & Ramp-Down Time  — Fixed in nature
2. Isolation Time - Fixed in nature
3. Net Maintenance Time - Varies according to the Shutdown Plan
4. lIsolation Removal & Trials - Fixed in Nature

Shutdown Optimization: Reduction in Number of Planned Outages will result
in :

 Net Gain in total Maintenance time keeping Planned Outage hour

as constant in a year
 Net Gain in EOH
« An advantage in the planning of resources & subsequently, cost

TATA STEEL



Following levers identified for optimizing shutdown v
planning & execution process

TATA STEEL

Increase
MTBS

Shutdown nged:J_ce/
optimization uration
sd
Increase
eff./sd

TATA

Identify max. possible
MTBS basis life, ops.
constraints

De-risk b/d between s/d

Effective planning &
scheduling

Streamline NVA
activities

Improve productivity in
HoT activities

15



Increase in MTBS - Risks & Challenges

f strategies are not implemented rigorously,

« Chances of an increase in Unplanned Outages

« De-Bottlenecking of one equipment shifts the constraint to

another equipment

 Chances of bigger failures

/W

TATA

Approach for Deployment - The increase in MTBS was

first implemented in a smaller furnace

TATA STEEL
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An Experiment in a Small Furnace TATA
Delay vis MTBS Total SD hours v/s No. of SD
mmm Total SD Hours —#=No. of SD

120 - 250 8] 9

100 1 200 - 3

80 - L6

150 |

60 - - 4
100

40 - -3

b l ' ‘ u 50 | i

0 - . . . 0 . . . . 0

FY12 FY14 FY15 FY16 FY17 FY12 FY14 FY15 FY16 FY17

Trendl: MTBS has steadily increased from 45 days to 75 days while delay is also
in decreasing trend.

Trend?2: Total shutdown hours has decreased from 200 hours to 150 hours range &
in last 3 years shutdown hours more or less are same. While no. of Shutdowns
goes down from 8 to 4.

Deployment of Learning in the Larger Furnaces
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BF MTBS Journey

* MAIOR REPAIR OF GBF

¢ SPEED INCREASE OF
MAIN BELT

e SEAL VALVE DESIGN
MODIFICATION

¢ BIG BLASTER IN HOPPER

* GB GREASE CARRYING

IMPROVED QUALITY OF
SOFT SEALS

INJECTION LANCE QUALITY
IMPROVED

SOI INSPECTION OF MAIN
BELT BEARINGS
PRE-FORMED SPLICING KIT
IN MAIN BELT

TURBO DESIGNED PULLEY
INSALLED IN MAIN BELT
Zirconium Coated Tuyeres

RELIEF LINE CERAMIC BEND
INSTALLED

MB CHUTE MODIFICATION
MAIN BELT IDLER DESIGN
IMPROVED

STRAINER IN GCP

TUYERE CAMERA
INSTALLATION

* UT/DP OF WELD
JOINTS ON BLT
VALVES

* STRENGTHING OF

MB#1 & MB#2 DRIVE

59 DAYS

76 DAYS

/W

TATA

CAPACITY INCREASE BASE 90 DAYS
e DOWNCOMER CHANGE * IDLER DAMAGE IN
 AXIAL CYCLONE MAIN BELT. « USE OF PLAZMA COATED
AND SPIRAL TUYERE
e HIGHER STOVE VALVE
RELIABILITY
e GCP WATER SYSTEM
54 DAYS <l RELIABILTY.
41 DAYS \L = .
| Increasing Planning &
—Y o Resourcing capabilities

FY 15




Entire value chain of shutdown management being P
optimized & digitized TATA

Scheduling,
execution &
governance

Shut down Scope definition Resource

strategy & planning planning

Clear decision roles &
responsibilities

Production planning
to minimize losses

Reliability/ risk
assessment

Contractor mgmt./
coordination

N

Efficient handover/
start-up procedures

Sequencing and Contractor skills

clustering

Scope challenging
process

N

Target benchmarks
(cost/duration)

Optimized duration
of critical path

Resource mgmt./
coordination
First time right

Contractor bidding/ Detailed pre-shutdown

N N NN

execution KPI strategy walkthroughs
NVA activity Efficient permitting
identification process

Equipment, job
clustering

Tight execution
monitoring

ENJ CN A CN I CN I CN R EN B N

Distributed Look-backs

maintenance

NN NANNNAMNN

Safety monitoring
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Shutdown preparedness index being developed as a "Ti
lead indicator for checking readiness TATA

9 parameters to define S/D readiness Desirable readiness at each point of time

Preparedness %
100

Planning 100 -

89
Spare mgmt.

80 -
Document.

Contractor mgmt. 60 4 54

Prework

Facility maint. 407

Resource mgmt. 19

20 v

Scheduling

Coordination 30 15 ; 3

# of days to s/d

TATA STEEL 20



Shutdown Execution Control &
Measurement of Shutdown Performance

W

TATA

%0 Delayeddue to
CASTHOUSE APCE Project
Joh - Duct Change

4

3

wn
(=]

26 Buffer Consumed
=

-

GBF MSD PROGRESS REPORT (80 HRS)

4 Duct Blanking
done to avoid

MSD extension.

% Chain Completed

0 10 20 30 4 5 6 70 8 9 100

Improvement in Shutdown
Effectiveness

- Zero Rework

- No breakdowns after SD
- Time Compliance to Plan
- Job Compliance to Plan
- Unanticipated Jobs

- Jobs that took longer than
plan

TATA STEEL
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Shutdown Duration Vs Delay

/W

TATA STEEL

TATA
800 180
700 - 160
600 - 140
500 - 120
- 100
400
- 80
300 . 60
200 L 40
100 - 20
0 -0
Fy'14 Fy'15 Fy'16 Fy'17 Fy'18(till date)
mmm Shutdown duration (hrs) Mechanical Delay (hrs)
MTBS Vs Blast Furnace Availability
85 95%
80 - 94%
75 - 93%
70 - 92%
- 0,
65 e — 91%
50 pra - 90%
/ - 89%
55 = - 88%
50 = - 87%
45 - 86%
40 - 85%
Fy'14 Fy'15 Fy'16 Fy17 Fy'18(till date)
mmm MTBS —Plant Availability
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Effective Operating Hour Performance [EOH]

fGood

350

334

329

300

FY14 FY15

FY16

FY17 Aspiration

354

Bench-Mark

TATA STEEL
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Questions
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