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Working in the steel industry since 1991 with a brief
stint in bearing industry (Timken) for four years.

Worked in the areas of:

Quality; Operations; Metallography, Tribology and
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Introduction to Tata Steel e
A The Tata Group

TATA STEEL

Builder of modern India:

gt
4 L
A

*The architects of Indian industrial history.
*Started in 1907. Over 100 years of
existence.

e

Hotels - 1902

S

WA INDIA =

A AT AL A O AL L A AL AL AL LA ALK
;

o

*Created standards for management e
which became laws much later. B . |
*Only company in Asia — part of United
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Tata Steel

India’s first steel plant; 100 years old

Sales - 8 million tonnes (Fy’ 13);

35,000 employees — generational continuity
Believes that society is an important stake holder
in business — 5 to 13% of net profit is spent on society

Well groomed township with civic amenities like

hospitals, schools, wate:

Unique Industrial Corporation; often
cited as a global benchmark in

Corporate Social Responsibility

Introduction to Tata Steel
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%
Jamshedpur

=

{
£

Delhi

Kolkata

Tata Steel owned coal mines
in West Bokaro & Jharia
Tata Steel owned Iron ore
mines in Noamundi & Joda

se- Customer density .
tate of Jharkhand
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Introduction to Tata Steel TATA
Al Usage of Steel in various forms

TATA STEEL

0

|

10th International Conference of the TOC Practitioners Alliance - TOCPA



/W

TOCPA -
e Introduction to Tata Steel TATA
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{snanine Process flow at Tata Steel, India TATA STEEL
Raw : Steel : Marketing
Materials > Iron Making >> Making Rolling & Sales
. Fine ' ‘
Steel .. |Steel Product
Oguh:::it:ss& ores,  Sinter Sinter 3 MTPA &S Merchant Mill ¢el rroducts g
o Plant — ) Long Product
. Division Lo > LD- > New Bar Mill Ma;qkeﬁng& > S
— p Sales g
West ore N . . o
Bokaro Blast Hot Metal Wire Rod Mill N
. Division Furnaces o \
e A \ Long Products Division ‘
aria Coke a—
Division m teel Products
Plant > = YT o
_ N s LD-2 HSted Hot Strip Mill N S
4 MTPA Flat Product - =
) % Marketing & > ..g
Materials [ Cold Rolling Sdles =
Division Coal Fluxes - Mills -

Purchased

Materials

oke, Sinter & Iron Division

Corporate Functions

10th International Conference of the TOC Practitioners Alliance - TOCPA

> LD - 3 & Thin Slab Casting & Rolling }

Flat Products Division

/

Shared Services (Provides Maintenance Services and Operates Utilities)

>/
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% CCPM application in Tata Steel TATA

EXPERIENCE TATA STEEL
First application in December 2005 — E Blast Furnace top repair

Since the. ...............

olling Mills
 Sinter Plants

e Power Plants

m :
_ ,Hoi‘Cold Rollmg M|IIs :

& Upgrade Projects

10th International Conference of the TOC Practitioners Alliance - TOCPA
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~~| Results TATA

EXPERIENCE TATA STEEL
CCPM Projects undertaken - FY06 to FY13 t Compliance to plan time - Completed CCPM Projects '
120 - 104 100 -
97 95
o 100 - 86 90 -
Q
.ﬂé 30 - " 80
a 0 70 -
5 60 - 4 < 60 -
g o
-g 40 - 31 31 g 50 -
= 20 1
2 40
20 A
3 30 g
0 | I I I I I I ] 20 I I I I I I I I |
FYO6 FYO7 FYO8 FY0S FY10 FY1l FY12 FY13 FYO6 FYO7 FYO8 FY09 FY10 FY11l FY12 FY13 FY14
sp=Actual CCPM Projects -+-Plan  -=Actual
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~ N Let us apply He will cut
CCPM in your my task
@ @ project times in half /\ AN
\
=5

CCPM Facilitator

We have his
commitment

management
commitment

AN

Project Manager

CCPM will get implemented

10th International Conference of the TOC Practitioners Alliance - TOCPA
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-~ Challenges TATA

/

/SHARING
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“I’m not procrastinating. I’m proactively delaying the
implementation of the energy-intensive phase of
the project until the enthusiasm factor is

at its maximum effectiveness.”

10th International Conference of the TOC Practitioners Alliance - TOCPA
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To recount an anecdote ...... HSM Finisihing Mill Upgrade

MOTOR BAY

New Splndles

Motor
Change

)
20
{
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263 Hours

RN D DR DN D D EE—
F3 Mill Bay and Gear Box
Comm|55|on|ng

F3 Motor Upgrade

Day
Dayl | Day2 | Day3 | Day4 | Day5 | Day6 | Day 7 | Day 8 10

Factors Determining project duration

Commissioning time of 54 Hrs No definite tasks — so what to crush

F3 Motor upgrade can be done only after Mill | Takes up all the time — Not known earlier
bay and Gear Box upgrade — Two different agencies — SMSD, TWH
F2 & F4 gear box reassembled at Shops Highly uncertain with regard to time

Moot projects ..... The time cncneased!!

10th International Conference of the TOC Practitioners Alliance - TOCPA
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DA SIEE The first few activities are:
: Fx[’ | Open Hatch covers
e Take out segments one by one.
There are 15 segments.
Estimated time for each - 1.5 hours
Only one segment can be taken out at a time -
there is only one crane.

(c) Fix tackle to segment,

(d) pull out segment, = 35 mins
(e) place segment in the bay.

The activities

Touch Time

\ 4

Interruptions

each segment

t — No urgency to get the crane

sk Manager will try his best to ensure crane availability 14
10t International Conference of the TOC Practitioners Alliance - TOCPA
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<1 Solution Design TATA
EXPERIENCE TATA STEEL
Minimizing Transfer Batch
Piling layout & sequence of work at REVERSING MILLat BARA _
2i-1i1:2i34 5:6}7:8:9i10 11:12:13{14:15:16°17:18:19 20:21 22 23
12340567 ]8]9 10]l11]12]13]14]15] 161
: Bgundary wall to e
The area within red bordeér to pe completed ASAP constriicted before wark can |
to énsuke construction of shid by 1st May 08 start ip theiareawithip lighit
' blée dashediborder. |
W1 2[3] a5 Te 78 Ao J1o]11]12]13]14] 15,

e s

de. There were only FOUR piling rigs.
t 7 months to complete all the piles.
rom the project team for more piling rigs.

10th International Conference of the TOC Practitioners Alliance - TOCPA
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Minimizing Transfer Batch
Piling lavout & sequence of work at REVERSING MILL at BARA

PROBLEM CCPM SOLUTION ELEMENTS
1. The steps for building the shed is as shown Minimize TRANSFER BATCH
in Figure below. Improve FLOW of project

This work could have been completed within
time with 4 piling rigs

2. Time allotted for each task is stretched -
leading to resource contention.

3. Such a phenomenon happens when Piling
production batch is maximized. Foundation

Structurals
Roofing

Foundation . . .. . : . L
Jan-Feb Mar-Apr May-Jun Jul-Aug Sep-Oct Nov-Dec

Roofing Effect of minimizing TRANSFER BATCH
‘ Each task is taking longer (no resource
contention) but project completing faster.

Structurals

Jan-Feb Mar-Apr May-Jun Jul-Aug Sep-Oct Nov-Dec "

ize production batch at EACH stage.
— Site availability convenience
each resource beyond capacity

10th International Conference of the TOC Practitioners Alliance - TOCPA
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EXPERIENCE

Resource Allocation

Planning - BOCI 1290 TPD oxygen plant

Project Background
- There were cracks in the pipes inside the cold box.
- Potential for cold box to fail completely.

- Load on compressor gone up leading to poor efficiency of the plant.
Project Scope

- ldentify leaking points

- Repair leakages.

OW f the project
ose all the defects (top + sides)
cakages by pressure test
kages
d box for any further leakage
| ; y leakage detected
;§1Pﬂ ?49- ;‘1{20, e=0 g and cooling

17
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— TATA STEEL
Resource Allocation
Planning - BOCI 1290 TPD oxygen plant
This job would require Aluminium welder
Original Plan Avanable 2

- x\

-

Expose Top 15 meters

Exp side 1

Exp side 2

Exp side 3 — Repair —

-

Week 3 Week 4 Week 5 Week 6

18
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~-| Solution Design TATA

ExpeRIENCE TATA STEEL

Resource Allocation
Planning - BOCI 1290 TPD oxygen plant

This job would require Aluminium welder
Available: 2
\ A\

Re\nsed Plan: acknowledging Aluminium Welder as a constraint

Expose liop 15 meters w&\\
 Exp side 1 | ﬁ R‘T’i’ T
I : LR ydentif , >
Exp side 2 R ‘
Expside3 4 Repair ;

To avoid resource contention: 8 Aluminium welders would be required
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

19
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Resource Allocation

Planning - BOCI 1290 TPD oxygen plant
Actual Plan used: Applying RULE 1 of CCPM

Available only two

(Staggering)- The process was redesigned after | This jobwould require Aluminium welder
acknowledging resource constraint. N

Additional day of thawing
was included to improve
plant health

Blank Test
haw
& -
N Cool

Expose Top 15 meters
Exp side 2 m Repair
' Blank Test
Aer this 50-5 rule was applied to aimfor 25 days |

. : \ | This repair was virtually not required,
§ Exp side 1 . Repair g finishing the project in 22 days
Exp side 3 F Repair
Blank Test IR NN
E | _, Ssiae 4 :
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

v
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Release Control
SAP implementation at NatSteel

Task Name J Duration e Start 3 Finish 3| | January 1 | February 1 | March 1
_ ‘ ‘ (12028 [ Al | /5 | w8 | 227 ]
3 =l Configure system as per BBP 41.51days? Mon 12/22/08 Mon 2200 S
40 c = CO Development 11.5days Mon 1/12/09  Fri 12309
41 LU CO Development-BBP ready for CO Odays Mon1/12/08 WMon 1/12/09
42 E' CO Development-Explore new areas 1wk  Mon1/12/03 Mon 1/19/09
44 | (© CO Development-ldentify requirements for integration 1wk  Mon1/12/08 Mon 1/19/09
45 E CO Development-Configure CO Module 0.5wksy Mon1/12/08 Thu1115/08 .
46 %D CO Development-Accommodate requests in changes 0.5wks | Mon1/19/08 Thu1/22/09 Pla n ned In
47 @) CO Development-Discuss & Integrate with relevant modules 1 day 1J22/09  Fri1/23/09 L sequence
64 Configure system as per BBP-CO Golden Client Configuration 1wk Fri 1/2%/09  Fri 1/30/08 2] COML
e
Task Name F Duralir“v Start 3 Finish e [January 21 [ February 11 March 1
7 1M1 |18 | 1425 | 2n | 28 | 2n5 | 222 | 311 | 3n
3 [=) Configure system as per BBP 73.45days  Tue 113/09 Fri 322709 . .
37 | = CO Development 2898 days  Tue 11309 Tue2/1009
|_E CO Development-BBP ready for CO | o0days Tue1/13/08 Tue 1/13/03 13
TD_ CO Development-Explore new areas 271wks Sat1M17/08  Wed 2/4/09
) CO Development-ldentify requirements for integration 0.14wks Wed1/21/09 Wed 1/21/09 =
9 CO Development-Configure CO Module 128wks Tue1/13/08 Wed 1/21/09 Actual started
© CO Development-Accommodate requests in changes 3wks ) Wed 1/21/09  Tue 2110/09 = together
-8_ CO Development-Discuss & Integrate with relevant module 20.99 days \Wed 1/21/08  Tue 2/10/09 =
D Configure system as per BBP-CO Golden Client Configuration 2.5 wks Tue 2110/09 4

g 21
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Of Constraines

= TATA
Lo, TATA STEEL

Project Background

- Surplus CO gas, BF Gas and LD gas in works

- Could be used in Boilers (earlier coal fired)

- Spreader stoker boiler: 68 tons / hour @ 63Kg/cm? and 480°C

|

Project Scope

ion and structural columns remaining same
or types

Ibes and super heater tubes

harge system

1 source ~3 KM away

_ 22
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Power House # 3 Boiler Conversion

Results of similar projects done in the past

Refractory Steam
dry out Blowing

| Light | Alkali Compnercial |
up Boil = load ‘ Single Boiler
Boiler 7 (D) = 183 days ‘ :
I - 2nd Boiler
_ Boiler A = 328 days - started after 150days

1 N

Boiler 9 (B) = 442 davys

Boiler 10 (C) = 512 days

50days 100days 150days 200days 250days 300days 350days 400day5 500days 550days

= CCPM was applied to both the boilers

= The teams refused to acknowledge
boiler quality welders as a constraint

= Both boilers finished much better
than previous boilers

Boiler 5 = 183 days

Boiler 6 = 169 days

10th International Conference of the TOC Practitioners Alliance - TOCPA
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Case Study TATA

TATA STEEL
Power House # 3 Boiler Conversion

ORIGINAL PLAN

antt

Task Name 3 Duratior 3 Start 3 Finish I [ [June 11 Touly 1 Tduly 21 B
529 | 65 | 6n2 | 6M9 | 626 | 758 | 7A0 | TA7 | 74 | 71 | oA
171 = MECHANICAL by TBW 43 d AYS  4212days?  Thu6106  Thu7A306 Illllliiiiiiii;iiﬁl.l :
172 = Full Mechanical Job (Pressure Part) Boiler 5 @ Thu 6/1/06 Thu 713/06 :
173 * convection banks replacement step 1 =2%days  Thu 6106 Sun 6/4/06
178 * convection banks replacement step 2 2.25 days Sun 6/4/06 Tue 6/6/06
185 N * convection banks replacement step 3 2.25 days ~ Tue 6/6/06 Thu 678/06
191 th * convection banks replacement step 4 2.25 days Thu 6/3/06 Sat 6/10/06
197 — * convection banks replacement step 5 2.25 days ~ Sat610/06  Tue 6113106
203 (@] * convection banks replacement step 6 2.25 days ~ Tue 6/13/06 Thu 6/15/06
208 (a'a] * convection banks replacement step 7 2.25 days ~ Thu 6/15/06 Sat 6/17/06
215 * convection banks replacement step 8 2.25 days ~ Sat617/06  Mon 6/19/06
221 * convection banks replacement step 9 2.25 days Mon 61906  Thu 622/06
221 * convection banks replacement step 10 2.25 days ~ Thu 622/06 Sat 624106 |
Task Name Duratior Start Finish
43 d avs” - Y| = [ 65 ! ]Jur;:; IEE srzel JL|Ily 17;3 [ 770 | m|7‘I u“f 2;:‘24 T 7531 | srla"
258 | = Full Mechanical Job (Pressure Part) Boi.let? Thu 6106  Thu7/13/06 : -
258 * convection banks replacement step 1 2.25 days  Thu61/06 Sun 6/4/06
265 * convection banks replacement step 2 225 days  Sun6/406 Tue 6/6/06
2N (o) * convection banks replacement step 3 225 days ~ Tue 6/6/06 Thu 6/3/06
217 S * convection banks replacement step 4 225 days ~ Thu63/06 Sat 6/10/06
263 2 * convection banks replacement step 5 2.25 days ~ Sat610/06  Tue 613106
289 .6 *l convection banks replacement step 6 2.25 days Tue 613106 Thu 6/15/06
285 [a'n) * convection banks replacement step 7 2.25 days  Thu /15106 Sat 6/17/06
301 * convection banks replacement step 8 2.25 days Sat 6/17/06 Mon 6/19/06
307 * convection banks replacement step 9 2.25 days Mon 6/19/06 Thu 6/22/06
313 * convection banks replacement step 10 2.25 days  Thu6:22/06 Sat 62406
318 Side wall and Front wall panels erection &wel 3.6 days Fri6ABMO6  Mon 6/13/06
320 =/ New superheater coils fitting & welding 6.75 days Tue 6/13/06  Mon 6/19/06

10th International Conference of the TOC Practitioners Alliance - TOCPA
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Power House # 3 Boiler Conversion

ACTUAL WORK PROGRESS

Task Name Duration J Start Finish F [May 21 [June 11 [July 1 Touly 21
5/ ] 5A5 | 52 | 579 | 65 ] en2 | 6no [ 6@s | A [ 7A0 | 7A7 | 7e4 [ 71 | &
173 = MECHANICAL by TBW r}‘z lz d ays 1 s? Sat513/06 Mon 9/11/06
174 =/ Full Mechanical Job (Pressure Parf) Boilex 5 21.92 days?) Sat513/06  Mon 9/11/06
175 Full Mechanical Job (Pressure Part) Boiler 5-Removal of steam d days  Sat5M306 Mon SH506 3
176 * Boiler 5 convection banks replacement step 1 18.99 days Sun52106  Thu 63106
182 (V) * Boiler 5 convection banks replacement step 2 9.99 days Tue 530006  Thu 6306
B * Boiler 5 convection banks replacement step 3 8.99 days Tue6/6/06 Wed 614106
194 ()] * Boiler 5 convection banks replacement step 4 7.99 days Thu63/06  Thu 615106
T * Boiler 5 convection banks replacement step 5 7.99 days ~ Fri69/06  Fri616/06
206 (@] * Boiler 5 convection banks replacement step 6 10.99 days Mon 6/12/06  Thu 62206
22 0D * Boiler 5 convection banks replacement step 7 54.96 days Thu615/06  Tue 83/06
218 * Boiler 5 convection banks replacement step 8 53.96 days  Fri6/16/06  Tue 8:3/06
224 * Boiler 5 convection banks replacement step 9 50.96 days Mon619/06  Tue 83/06
=] = z =
it * Boiler 5 convection banks replacement step 10 49.97 days| Tue 672006  Tue 3306
Task Name Z Duration F Start Z Finish F TMay 21 TJune 11 Tuly 1 Tauty 21 I
419 . 5% | 515 | 5722 | 529 | 665 | 612 | 619 | 626 | 7/3 | 70 | 77 | 724 | 701 | oF
261 =l Full Mechanical Job (Pressure Paft) Boffer ' Sat54306  Fri 941106 ' I ' ' '
262 Full Mechanical Job (Pressure Part) Boiler 6-Removal of steam d Hays  Sat SM306 Sun SM406 3
263 * Boiler 6 convection banks replacement step 1 18.99 days Sun52106  Thu63/06
268 O * Boiler 6 convection banks replacement step 2 12,99 days Sat52706  Thu6:3/06
275 * Boiler 6 convection banks replacement step 3 10.99 days Mon 529006  Thu 6/3/06
281 E * Boiler 6 convection banks replacement step 4 7.99 days  Fri62/06 Fri 6/9/06
287 — * Boiler 6 convection banks replacement step 5 10.99 days  Fri62/06  Mon 6/12/06
293 (@) * Boiler 6 convection banks replacement step 6 1299 days  Fri62/06  Wed 6/14/06
23 M * Boiler 6 convection banks replacement step 7 19.99 days  Fri6/9/06  Wed 628/06
305 * Boiler 6 convection banks replacement step 8 57.96 days Mon612/06  Tue 33/06
! Boiler 6 convection banks replacement step 9 21.98 days Wed 611406  Wed 7/5/06
| Boiler 6 convection banks replacement step 10 Wed 611406 Wed 7/5/06

21.98 days

25
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~Bysiness Case — Applying the concept
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r House # 3 Boiler Conversion

ACTUAL WORK PROGRESS - with release control

Task Name

v

Duration Start
v

3 F‘“‘s*‘v‘ﬂesﬂnzz,w [Feb12,07 __ [Mar5,07 __ |Mar26,07 | Apri6,07 _ |May7,07 |

Nat ™25 T2 [ 10 [ 16 [ 26 | 6

106

=l Exection Job (M echanical)

107[

Mon 212/07 Fri 6/22/07

=l Convection Bank 929 davrl lon 2112/07 Sun 43107

108

Convection Bank-Cutting stub removal erection of 1st 180 tubes

1 day Mon 2112007 #ERREREXEL

|70 =20 [ [ 2] [ ] <] ] [ [k [

p
109 | w Convection Bank-Cutting,stub removal erection of 2nd 180 tubes 1day Sat 22407 Sat 224007 P
110 | S Convection Bank-Cutting,stub removal erection of 3rd 180 tubes 1day Sat 2/24/07 Sat 2724007 p
W" 2 Convection Bank-Cutting,stub removal erection of 4th 180 tubes 7.89 days Mon 2/26/07 Mon 3/507 p
12 '6 Convection Bank-Cutting, stub removal erection of 5th 180 tubes 4 days Fri 39007 HRRREEMNNL P
113 | m Convection Bank-expasion & bell mouthing 6 days Mon 31207 Sat 3H707 P
114 CCFB-Convection Bank-expasion & bell mouthing====Erection Job (W 096 days?  Sat 4707 Sun 48107 Time_
Task Name | Duration | Stat _.| Finish _| Sars o7 [Mar26,07 __ [Apri6,'07 _ [May7,07 __ |May25,07 _ [Jun15,07 [ Julg,'07
IB|14|22|'.‘-Fl:l|7|15|23|1|9|1If'|2‘5|2|1l:l 18 [ 26 | 4 |12 |
= Erection Job (Mechanical) Mon 3/507  Thu 8207 2
N =l Convection Bank 45 d ays Tue 313/07 Wed 516/07
Convection Bank-Cutting,stub removal erection of 1st 180 tubes ca-c Tue 31307 | Wed 372107
E Convection Bank-Cutting,stub removal erection of 2nd 180 tubes 7days Tue 3720007 Mon 372607 St arted in M a rC h 07
-— Convection Bank-Cutting,stub removal erection of 3rd 180 tubes Bdays Mon 3/26/07 Sat 3/3107
.6 Convection Bank-Cutting,stub removal erection of 4th 180 tubes Sdays  Sat 313107 Wed 44007 I 3
m Convection Bank-Cutting,stub removal erection of 5th 180 tubes 3days ThuSHMO0MO7 Sat 51207
Convection Bank-expansion & bell mouthing Tdays ThuSM0/07 Wed 51607

10th International Conference of_the TOC Practitioners Alliance - TOCPA
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Planning - Power House # 3 Boiler Conversion

Boiler # 7 & 8 (Feb 07 & March 07)

- Acknowledged that Boiler Quality welder was a constraint

- Was forced to start Boiler 7 late

- Effort had to be taken to ensure Boiler 7 keeps on running with coal

1 B
-thoul r.; control

= Boiler 7 was released for work about

Boiler 8 = 128 days a month later
- : = Boiler 8 finished much earlier

= Even boiler 7 finished earlier than any
Boiler 7 = 160 days previous occasion

- 150days  200days 250days 300days 350days 400days 500days 550days

27
10th International Conference of the TOC Practitioners Alliance - TOCPA




/W

”"'7" TATA

EXPERIENCE ) TATA STEEL

ional Conference of the TOC Practitioners Alliance - TOCPA



