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1. Overview of SRF




Company Overview

A chemical based multi-business manufacturing Operations
entity .

 Established in 1970

3 countries

« 15 manufacturing
 An Indian multinational locations

 Revenue : ¥ 5,685 Cr (17-18)
 PAT : ¥ 462 Cr.

Deming Prize
D ~ 2004: Tyre Cord Business
/ 2012: Chemicals Business

 Exports :>75countries
* Global workforce: 6300+

TOM adopted as management way (1991)
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SRF Businesses

Business Products Market Position

>‘ Tyre Cord Fabrics: Global No. 2
Nylon, Polyester

| Belting Fabrics J——)L Global No. 2 J
Industrial Yarn, Twine J——>L India No. 1 (FNT) J

Refrigerants EE— India No. 1

. / . r

Textiles

L Technical

Fluorochemicals ;
Solvents — India No. 2

\_ /

Specialty Chemicals

_—> Specialty Chemicals |——> Global No. 1*

7

. r

L Chemicals ]

Technology Group J >{R&D, design and pilot new technologies — 145 patents J

Packaging Films J—)V-I:j BOPET Films  — India No. 2 J
= N

BOPP Films J

>' Coated & Lam. Fabrics
N :
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2. Digital Quality in the Value Chain
Technical Textiles

I
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Evolution of IT Systems in Technical Textiles Bus.

»  Predictive analytics, problem solving
2018 loT, Proces using loT, Automation using robots
Automation >  Budgetl PTE————
2017 / Oracle EAM, RFID,\ P:’O cgeis'"g and Flanning System,
PBCS
»  Control Point Graph
2016 /3 Box Dashboard for MIS\ sl
2014-15 Cost, Maint. planning, Prodn control »  Cost visibility and _Production Control
System — Transactional
2014 / Upstream -Middleware — DCS, SCADA, PLC \ »  Poly, Spinning, Utilities control systems
integration with online data, QA system
2013 Textile Integration - Data log, Barcode \ »  Twisting, Weaving system — sensors,
machine input
2013 Manufacturing Process Enablement \ > Barcode (Yarn, Cord, GF, DF) Data log
2010 Production Accounting with Quality \ L oz
. » OPM Accounting System Initiated
2000" Transactional system - Invoice, Purch., GL, Inventory... \
Commercial Production + Mfg. flow, Product quality,
areas Accounting Dashboards QCD
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IT enables QCD in the Value Chain

Value Chain

DCS integration
- Q, productivity
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Barcode
Q, Shopfloor
traceability

Data logger
Machine n

RFID, lIoT
Productivity,
Accuracy,
Analysis

Strengthen analysis, faster turnaround time

X b on complaint resolution
SR~ vve aiways 1inag a penerway

3-Box: Dashboards
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Customer portal
Complaints, Mobility apps
(Salesforce, Maint....




Production Process Systems Integration with OPM

Using DCS, Datalog, Barcode

* Purpose: Raise Quality levels, eliminate complaint phenomena, cost down
- Data and process integrity, Muda reduction, faster approvals for new products

« Based on stage-gate based QA system Q0-Q13
+ 3-year phase-wise project (2012-15)
Po

<

APL

LPL
Power
Steam

Lactam

Chip=s
Spin Finish oil

Fower

Spinning

Steam

|

Textile

Weft
Power
Air

Yarn

Involvement of Bus. Quality team in design: FMEA ++
Product traceability : dipped cord €« batch of chips

51% ROI annually (substandard reduction, textile efficiency)
XS .
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Building Product Traceability — Barcode + RFID

Final Product + In process barcodes

Need S . Annexure (PACKING LIST)To Invoice Number 111701305
.

 Each customer —unique product —
Length of roll, Twist...

Date : 12-JUL-2018
D.C.Number : 111701305 Page No : 1

« High probability of operational errors Cusconer S LIWITED B s
1 -Thiruvottiyur High ReoadThiruwvcttiyur Qty in Kgs.
m IX -u p S Transporter's Name/Truck Number : GUPTA TRANSPORT / TNO4AQeS503
Commodity : DIPPED NYLON TYRE CORD FABRIC
[ ] L O S S eS — Pro d u Ct Q’ reW O rk , s1. Roll Reference Sub Gross Tare Net Package Number No.of

No. Pkgs Weight Weight Weight Pkgs

consumption, tracking — lots of Muda

Product : DC6R259 1260/2 - 25RA25D

1 TMR67-190-02B 503.000 25.400 477.600 7TMR67-190-02B 1
_ _ 7e8

<

Operational Improvements Benefits

 FMEA on 42 pOSSible human errors e Product qua“ty,t|ower demerits
leading to Q issues (protocols for « Reduced manual errors
conditioning, rewound cheese trolleys) « FG stock taking time : 240> 30 min

 Barcode - Process Poka Yoke — assuring « Document preparation time
yarn and cord conditioning time (despatch) : 3015 min

« Material traceability — FIFO based * Customer advocacy up
consumption, lot control at all stages

* Inclusion of lot details of customer
supplied materials

AN :
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Building Product Traceability — Bar code + RFID

RFID Label
Tag on core
outer side Lomm—— H

RFID Label
Tag on
core inner

side ~_
| RFID Tagin Papertube |

RFID tagging (Batch production)

» Yarn production
» Yarn, cord consumption
> WIP stock across process

=)

Controls

» Eliminate Un-conditioned yarn
trolley movement

> Trolley weighment with tag

Trolley Conditioning Validation

Results

» Tracking real time movement of
trolley lots from process to
process and enhancing speed of
delivery

» Reduced scanning time to weigh
(Twisting) : 5 min—>20s

» Decrease in cheese scanning
time 15 min=> 1min

=Far We always find a better way
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Automating Production Data Handling - Textiles

Implementing Data logging system — Unique design

- = _
== =
by

> Efficiency %, No of Breaks/Idle,
Stoppage Report, Prodn Report.

> Process parameters: Density, Speed,
No. of Franz, Denier.

» Machine running status

Controls

» Data integrity = Product integrity

» Track Twister, Weaving, Operator
efficiency.

» Stoppages - phenomena

» Tracking M/c setup time

Twisting Data Log Warping Data Log
Terminal Terminal

Improvements

» Data extracted through machine
signals without manual intervention.

» Online information of running machines

» Reduced data collection time.

» Performance of Machines, Operators
through mail alert and SMS.

> Twister nincreasd from 60% - 79%

Weaving Data Log
Terminal

Data Log Server Terminal




Analysis of Textile Plant data — Enabling DM

line LLoom Monitoring System [ Server ] - [Form1] nline Loom Monitoring System [ Server ] - [Form1]

*x *k* SRE-TTBM TEXTILE WEAVING *** ** ift - ** *#* SRE-TTBM TEXTILE WEAVING *** ** 221
BEE-EEE L by ou e X| B Uit bouos [ |
Preview | Previen |
SRF-TTBM TEXTILE WEAVING DATALOG
2508112 16:18
Leom Info VER 10.6 . ok
Efficiency / All / Machine / All /¥ Cumrent Shift | History SElFUUE LY VELE TELS DATALOG
1006, SIVE L3 L e Loom Info VER 10.6
Wpth WI%  0/S% LS% Stoppage { All { Machine [ All / Current Shift / History
DORNIER MicNo.  Style Code  Description BeginTime Duration
DAT3 EFF-180-A1/355 0.0 0.0 0.0 0.0 00 1000 Wic: DP41
DAT4 EFF-180-A1i310 7.6 59.4 0.2 0.0 5.0 87.3 25/08/2012
NoGroup
DRAPER DP#1 EFF-180-A1/355 9 Mist 14:00:26 00:08:20
DPH EFF-190-A1 /355 3 Wieft 14:06:43 00:00:07
DP# EFF-190-41/355 3 Wett 14:06:53 00:00:07
DP# EFF-190-A1 355 3 Wieft 14:07:15 00:00:08
DP# EFF-190-A1 355 3 Wieft 14:07:37 00:00:42
oPH EFF-190-41 355 3 Weit 14:08:35 00:00:01
DF4 EFF-190-41/355 3 et 14:08:43 00:01:18
DF4 EFF-190-41/355 3 et 14:10:08 00:00:00
PIEANOL DPH EFF-190-41/355 3 wieft 14:10:21 00:00:13
o SR ) T bRt EFE Ao 3 wen Wi oo
o g 513 a0 o i 13 BT DF41 EFF-190-41/355 3 et 14:10:48 00:00:13
POBT EFF-190-A 11255 06 9.5 0.0 00 5.6 93.9 DPH EFF-190-A1 /355 1 Mormal 14:10:48 00:00:13
POBS EFF-180-A1/355 43.3 62.0 0.0 22.3 43 30.1 DP# EFF-190-A1/355 3 Weft 14:11:10 00:00:10
POGE EFF-180-A1i310 55.0 93.8 1.8 1.8 0.2 41.3 DP# EFF-190-41/355 8 Lweft 14:11:52 00:08:47
PO70 EFF-180-A1i355 35.1 73.4 0.0 18 108 52.2 DP# EFF-190-A1/355 3 Wieft 14:22:04 00:00:59
POt EFF-180-A1/355 7.9 81.2 0.0 12.0 1.4 20.6 DPH EFF-190-41355 3 Wei 14:23:05 00:00:07
PO72 EFF-190-A1i345 81.0 89.5 0.0 0.0 0.4 18.6 DR EFF-190-41 /355 9 Weft 14:23:17 00:00:37
DF41 EFF-190-41/355 1 Mormal 14:24:11 00:04:28
i Ji0 k) @l dd e ki DR EFF-190-4185 3 el 14:29:09 00:00:15
DPH EFF-190-41/355 3 wieft 14:29:29 00:00:20
DF41 EFF-190-41/355 3 et 14:29:55 00:01:47
DPH EFF-190-A1 /355 3 Wieft 14:31:45 00:00:07
DPH EFF-190-A1 /355 3 Wieft 14:31:56 00:00:29 v
(2l ) )
DATALOG ‘ VER 10.6 DATALOG ‘ VER 106

+5 start CFRBE & arline ... = st B @ uic® seem i) star CBE & & onlne... | % *Dpatt & Teamti., | (@ Sert I

« Loom, Style wise efficiency report @ « Machine wise stoppage report @

by phenomena Adbbe Acrcbat with phenomena Adobe Acrobat
Document Document
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Results - Twisting

Twisting Efficiency — 3 years

SRF

. L . oTlBG  ®TIBM  oTIBT
Twisting efficiency SRF TCF
Format 3C
Ay - el Reason of variance: @RpE @RaT™ MRk
o 0 . n ] i
Control fem : Twisting efficiency Control Paints 18-19 —_—
Better
1800 108.00
108.00 =
000 SR R i oy B0
ey || WM B o BN
‘,-'"r' 1362 %il#lil‘ﬂ‘l Mi Tz UU
7200 -
§6.37 -
¥ § 540
5400 ”_~
36.00
30 %0
1800 18.00 18.00
il 000 000
1516 BT 1718 ADF1E Maet8  Juni8 JuHR Aug1B Sep-18 Ock18 Now!8 Dec18 Janld Feb13 Mar1 YTO-AT-ABTO-18-18ToH 1815
-+ At
= Target
16 617 18 | Apld Maels dml8 WHE Awdd Sepld 018 Woelf Decld Jenld Febdd  Maeld | VIDAPE YIDABIS Totledd
Histary B A6 W0 | 00 M TR 7RI 7RED B0 MRED 7MA0 TS0 DD ELED 0.0
Actual BLED B B2 000 000 000 000 GO0 000 00 00 0D
Target .0 a4 67 84.00 B4.00 B4.00 84.00 84.00 84.00 84,00 a5.00 a5.00 a5.00 a5.00 a5.00 a5.00
¥TD 7677 2,00 4,00
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Information Assisted Equipment Management

Work Request Type ~ Today MTD ‘Y‘[D Open Work Reguest (o Work Order Type  Today MTD YTD Open Work Order (Nos| Manual system 2002
SreskcounOf 0 I 3 1 28” 0 Breakdown- Offline 0 50 (50 il « integrates AM, PM,
Dreakaown-urtiing

Breakdown- Online 013030 13 CBM, Spares mgmt.
T I Y Y R T— RO ‘Key Information
: : Ovehauling 0 1) | » Tracking break down hrs.

Planned Sutdown IBURN I , > PMAlerts
| PM Schedule Maintenance 0 | 12 |12 4 > Historical data
Process Routine Maintenamce. 0 1 1 ‘ » Why-Why Analysis

‘ ; utdoun b | oilla : » Calibration records

Work Request Raised (No.) Work Order Created (No.)
Asset Number Parent Asset Department | Total Cost Controls
MP & GR Inverter |MP & GR Inverter |[INSTRUMENT| 115089 i Complhange with T,tatutes
Dornier Loom no. 15 |Hole process under [TEXTILE 37873 E- et Ene Ells Al
Speg-2 Godet roller Hole process under |ELECTRICAL 25043
— _ Results
Assets with High maintenance cost > Reduction in inventory spares
Asset Number FParent Asset Department Total Breakdown Worklng Capltal
FoLy ONE- C TS TR R NI TSreRT RS > Machine & work order level
POLYMERISATION PLANT POLYMERISATION PLAMNT POLY 1320.01 ma”']tenance from mOblle
{(POLY LINE-C) (POLY LINE-C) . .
1ST POLYMERISER PUMP |15T POLYMERISER PUMP oLy mso 0o » Maint. eXpense- traCklng
E:PI—_Illjpsj(:_‘fJf_::'EF! (M-5338 E) E:Pl:lllspsﬂ(_:—fjf_i'EF! (M-5338 E) POLY A5 > 100% PM On tlme
Equipment Break Down in Hrs

.'A T o
X4 _in n
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Automating Management Reporting — 3 Box Format

Polymerisation ~ Spinning Textile Dipping Others Problems
| ' - » Many deviations from standard (CP

Polymerisation Production Spinning Production Textile Productio
t e )\ p=—— “ manual — 2000, 2006)

Polymerisation Waste Spinning Waste | Textile Waste . 0

s — > Graph and monthly report updation time
| Polymerisation Downgrade H Spinning Downgrade H Textile Downgrade -
consuming
‘ Polymerisation WIP ‘ “ Spinning WIP \ ‘ Textile WIP
| et J| cocc-nm ) (SRR > Process wise key data like Production,
Waste, 1/0, COC
— e prp— » History data, same perloc_l _data
piming Fomat 1¢ > Factors for variance identified
Eﬁijn\tem::Péop?;lnci:OgHProducﬁorw (T 3 50 e
Controls
33,641 16821
A R » Source data populated from Oracle
g T . BE > No manual intervention - Data

o : integrity
. | > Revising standard format for each
control point and definitions

L 1314 1445 1546 0 Apr16 Map16 JundG JuHB  Aug1G Sep6 Octif NowlB Deri6 Jand7  Feb7  Mard? DYTD454WD4547TDHB'W Benefits

4 1314 1415 1516 Aor-16 May-16  Jun-16 JuH6 Aur-16 Se;ﬁTavge;d—ls Nov-16  Decl6  Janl7 Febr-17 Mar-17 YTD-15-16 YTD-16-17 Tat-16-17 > RedUCtion in MIS mration Iead time
History 25033 24074 25,190 2097 2184 2151 2207 2180 1831 208 195 2019 2204 2082 2,266
T | wm me e | LB Dh le m o Gb ote o am o am o we o from 7 to 2 days.

» On line availability.

All management reviews happen through Dashboard

I
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3. 10T and Warehouse Management
Packaging Films

I
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Leveraging loT - Improving Product Quality

Quality Tables QCPC Control Charts
Product quality characteristics Key parameters, abnormality « Final and intermediate
Vs. Process parameters and actions product characteristics
* Resultant process
parameters

Fluoride begurity in TFA -Riy11

m [ ]
we 1
avs f\ A“ A ! \l
L i.’ \ f,'\‘tll ‘,I ponm
Y

/ A h\,.‘ Va
| I't X j ||'f \‘ﬁ‘\ ["\

MED BN RO RS BFS RS A ZSS AN Rl
P

|l 04

4 - 'f » \ N N '
A L’ X ,«/ LA W
T - —- ; s

MED R RAU N 8

e ¥y
- -

Choice of right “RPPs”
or variables

» “Variables” data rather
than yes/no outcomes for
analysis

» Sensors, algorithms

S |
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Applying IoT - Improving Winding Quality

Improve roll appearance and winding quality (Packaging flims)

40 IIII

2015~16 2016~17 2017~18

Custorr_ler 220
Primary Slitter Complaints 0

1

© © © © A ¢ S ¢ A do

N N N N N e N N e e
NN Y ; P D A AR A AR A
S F S FE &R w@* NN vp"" &R

Ingg{g%erm Only instantaneous data can be logged in log
books manually

<

Objectives
Machine data (parameters) from Winder, Primary Slitter through server
Analyse data using Data Analytics Platform
Pinpoint events leading to winding defects
Troubleshoot using IOT platform

22 i

analysis

1.
2.
3.
4.



Applying IoT - Improving Winding Quality

Improve roll appearance and winding quality (Packaging flims)

. . High Level Analysis for Side 1 - Faults
Manual analysis and correlation e B

Fault (Multiple ltems) -7 Row Labels \T| Count of Fault Fault (Multiple Items) -T
. . owisbols [~ CountafFaut 83 - WRINKLES 9 L Amz ¥
all parameters impossible | 5 S E—
Am 3 1 67 - STAR MARKS 4 999 5
Arm 4 7

Pl ! 34- IMPROPER FLUSHING 2 808 2
H H Am 6 7 78 - UNFLUSH 2 718 2
Continuous data collection Gt 7 69 STEP WINDING 1 2z :
17 - DENTS 1 1025 1
70- TD FOLD 1 #10 1
53 - RIPPLES 1 1660 L
Rowlabels T  Countof Fault 35- INITIAL RIPPLES 1 e !
83- WRINKLES 18 760 1
C tl' \ S STARMAMRES 3 Grand Total 27 899 1
Pas Inte | :S:ita;; ; + Maximum faults reported on Arm 2 t:: i
| aram r i ?U’-TDFOLD 5 1419 1
| 71- TELESCOPIC WINDING 3 * Maximum faults reported on 945 1
86 / _ — e = WRINKLES fault type on Arm 2 1749 !
//'. ."‘\ £9- STFP WINDING 2 St 1
—/ Slitter \ . . 1
( paramtr | Each arm, Classify faults - Arm, Width, Fault type :
o121 ) roll \_crane o -

 Tension

- Pressure S T Predictive analysis
+ Gauge T e
@ : - - |t |+ PressureVs Tension

Br Slitter - . . m | (me_dlan readings) plotted
_ EN against good and bad
Tension, Pressure ] batches (defets)

profiles chosen ' | | e « shows significant
differences in values of
machine settings)

o1 TR '
Wi ba Craeent S ezt iy Levz il Mo Hadm Lhp i Jicd Unfik

Optimised parameters for reducing defect levels

I
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Applying l1oT - Improving Winding Quality

Full scope
Phase 1
Pri Phase 2
rimary
Slitter Phase 3
Tension and Add
Pressure dimension - : ' Phase 4
Profile slitter speed  Overlapping
of _ jumboFr Phase 5
tension and |Addition  of
pressure gauge profile —
profiles  to|lO study | Final
study impact|impact of | parameter
of jumbo | gauge setting along
winding  on with  along
slitter output with  setting
of alarms for
predictive
analysis
I _
=R We always find a better way




Warehouse Management System — IT enabling

Semi-automated system using bar codes and RFIDs

Start Validate Roll/ pallet
in SRF ERP
v . . Putaway- Scan location
Scan Roll/ | and roll barcode

pallet barcode ‘ \

v

Move roll/pallet to !

Print RFID Tag Warehouse Update and log putaway/
t Return
. |
Paste tag on Suggest
roll/pallet location
$ Update and log
putaway/Return
Roll/Pallet moves l

BRI ETE G Receive roll/pallet

Receiving and Put-away

Stop




Warehouse Management System — IT enabling

Picking and Loading

Select loading

Loadingslp «———— Start

slip(LS) & get details *
on All-in-one PC

Pick item from
ocation as per LS-
printout

Move through
Warehouse exit gate —
towards loading bay

generated

Stop
40%
Sta;ggf:rt& reduction
. !
Update & log  Update & log
NO transaction transaction
”fat;h t0 __, Colorchange to
O:H:Jng yEs  green in screen

| DUH170008197

| DUH170008202

Loading Slip

Total Count:

Pending Count:

4108702 o

50
48

Invalid Case

J‘ DUH170008200 - ‘DUH170008198 DUH170008208 LOS}

. J( DUH170008209

@ ’ DUH170008206 . {Duulmooswz

]\l

DUH170008190

]
J] DUH170008189

[to3 ” DUH170008186 N DUH170008188

LOS)

| DUH170008193

“( DUH170008225

I DUH170008227

” DUH170008224 “Emuoooszn

\! DUH170008233

- l DUH170008231 H DUH170008230

DUH170008228

” DUH170008221

L13) 1

3 |

DUH170008234

| DUH170008239

“ DUH170008242 H DUH170008245

L12 l

DUH170008265

H DUH170008263 }J DUH170008262 H DUH170008260
-l -

L12 ‘

I DUH170008259

'/ DUH170008271 w DUH170008268 \DUH170008270

(¢

L12 ]

DUH170008273

We always find a better way

‘ DUH170008274 DUH170008276 u DUH170008289

L12 ‘

Reader Started

Results

Manpower Packing
30 27
25
20 40%.
. reduction 16
815
=z
10
5
0
Before After
Manpower Loading
18 16
16
14
” 50%
5 10 reduction
] 8
z 8
6
4
2
0
Before After
Loading Time
6
5
5
4
v
£3 85%
2 reduction
1 0.75




Warehouse Management System — IT enabling

Results
« Human Error Prevention in Loading
* Reduction in Physical Verification time from 1 day to 15 mins.

 Reduction in human effort ( Elimination of manual movement of
pallet trolley)

Further work
« Full automation of packing process
« Automation of invoicing process

 Horizontal deployment in progress at other units

I
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4. Key learning




First Standardize, then Digitize

A. Instability removal B. Improvements in Q,C,D

200
151 //®\;\
70/.\. ~ ~

JFMAMJJASONDJFMAWM

« Distinguish between maintenance and improvement activity
« Remove abnormalities in processes first!

(cannot improve unstable processes)!

Learning: Digitization before standardizing will often yield
sub-optimal gains, at high cost!

’ '
AN : 26
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Process Control (and IoT) — Control Chart Troubles

Choice of « Lagging rather than leading indicators
Characteristic « Operational definition dubious

Control Chart * Plotting “knobs” (regulated directly)

preparation « Specification lines

« “Warning Limits” used - tampering

* Qutdated limits

+ “Homogenizing” data by removing abnormal points

Control Chart « Chart made, but nobody looks at it

usage « Calculate Cpk, Ppk...from software, to give to customers —
some of whom too don’t understand this

 New chart started each month

 Runsignored

Nothing is done more wrongly than control charts

N 4

Learning: First learn the correct way, then automate control charts
Choose characteristics for IoT carefully, in stages

N
- o
A/\\;J - |
AN s =hwe e firmerd o 4 B . ) -
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Key Takeaways

Preparation for
digitisation

Grasp problems clearly (why digitize?)
(technology is the means, not the goal)

Plan to handle obsolescence in equipment —in collecting
process data

Educate thoroughly on basics — data, PDCA

Maturity and

Process knowledge is critical to digitization

speed of Strength of existing systems creates a strong backbone
digitization . . :
Integrating the full value chain is key, piece-meal approach
IS sub-optimal
Possible to accelerate but not skip steps
Creating pilots first to experiment = design for scalability
Collecting too much data is Muda! Expensive too. Choose
carefully, phase-wise approach
Use FMEA, PDPC, Pugh Matrix ++ in all IT enablement
Digital quality is a journey, not a destination




Skills for the Digital Era

Immersion in pilot projects

Design Abilities Data science

Synthesis skills Skl”_S
(New) Regression ++ g
Complex problems Systems thinking Tools =R ... ’
Solutioning skills Forecasting
Modeling

Problem Solving

skills

Observation
Diagnosis

Organizational
Capability

Old tools!

Mindset based on quality Focus on fundamentals

I
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SRR~ We always find a better way

Thank You




