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B8 integrated Operation & Major Products Rc‘ﬁ;'zl"
__GRaSIM _ e O

Integrated Operations for Cost Effectiveness

\Viscose Product Capacity Uses
Filament
VFY 60.75 TPD Textile Apparel , Satin, Sarees
Yarn PP
Sodium Sulphate 35TPD Dye, Organic Chemical
Sulfuric Acid (H,SO,) 100 TPD Captive for VFY
Carbon di Sulphide 27 TPD Captive for VFY
Captive Power Plant 38 MW Captive (VFY + Caustic)
Dye, D
Caustic 250 TPD In process, Dye, Detergent

Chemical

Other than Pulp and Zinc, key Raw Materials are produced in house
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B Process Flow Diagram Raysil
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Energy Consumption Overview
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Parameter _________UOM __|____FY2021-22

Annual Power generation
PLF

Availability

Gross Heat Rate
Auxiliary Power

Boiler Efficiency

Turbine Heat Rate

DM Water Consumption (exc
process steam)

Raw Water Consumption

Specific Oil Consumption

MW

%

%
Kcal/KWh
%

%
Kcal/KWh

% of steam
generation

M3/Mwh
L/MWH

30.85
39.43
97.6
3105
9.77
82.56
2517
3.81

1.88
0.016
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Key Performance Indicators

RaT’s’zl‘
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Auxiliary Power (%) Plant Availability Factor (%)
11.50 1 Decrease ion auxiliary power by - 98.00
: 0.67% of total power 96.00
11.00 10.8 94.00
. 92.00
10.50 ) 90.00
88.00
10.00 98 86.00
- 84.00
9.50 l 82.00
200 ‘ o FY'18-19
'18- . FY'19-20 0. ,
FY'18-19 FY'19-20 FY'20-21 V9192 FY'20-21 FY'21-22
Decrease in station
. . heat rate by 4.2% after
PLF . Turbine and 353'cgt|on heat Rate (Kcal/Kwh) Erariss s
. 3500 3293
85.8 86.1 impact 3000 7
2500
85.00 2000 |
. 1500
80.00 1000
500
0 !
75:00 FY'18-19 FY'19-20 Y2021
FY'18-19 FY'19-20 FY'20-21 FY'21-22 i FY'21-22
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Benchmarking Rcﬁ;’zl“
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Aux Power % in Diff Unit Gross Heat Rate
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B Heat Rate & APC Roadmap

Raysi
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Het Rate & Aux power Consumption

___ 4008 - - 12.0
< 3329 3293 3152 3105 2981
S 3008 - 1 g - 11.0 —
= ' 4 X
gzoos . - 10.0 O
L 1008 - - 90 <
1°)
E 8 I T T T T ™ 8.0
~ FY 18-19 FY 19-20 FY 20-21 FY 21-22 Target FY 22-23

* Replacement HT fans
with LT fans with VFD.

* Installation of VSFC in
Boiler Feed pump.

*SA  header pressure
Reduction.

* |E-3 Motor Installation in
MCT pump.

* Energy efficient ACT
pump in unit-2.

* Stoppage of one inst.
Compressor,

* Incorporated  start-stop
logic in ACT fan on cooling
water temperature of
unit-2

* 300 Kcal/Kwh decrease in TG heat © Installation of  water

rate after new TG installation cooled rotary bed ash
cooler

* Overhauling of HFTG & Improved
specific steam consumption from ¢ VFY condensate recovery
11.4 Kg/KWH to 10.8 Kg/Kwh
* Installation of efficient
* Stoppage of Ash handling single ACT pump instead
compressor for 4 hrs/shift. of two pumps

* Installation of efficient CT
fans.

* Commissioning of new
Boiler.

* Installation of new
Pultruded cooling towers
with energy efficient fans.

* Installation of single MCT
pump with VFD
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Energy Savings Projects Planned (2022-23)

Raysi

b The fashion yarn

Saving Achieved

Thermal Investm
Electrical Ener ent Pay
Energy Saving Projects Status " ) .gy (Rs back
Energy (Million (Million Million) S Month
KWH) Kcal/Yea Million)
1 |Commissioning of new CFBC boiler 110 TPH Completed 0 73500 274 700 30
2 [Installation of condensate polishing unit Under Progress 0 30.4 9 7 9
3 Instz?llatlon of energY efficient single auxiliary Completed 0.42 0 4.9 4.9 12
cooling water pump instead of two pumps
Relocation & Installation of new Pultruded
4 |cooling towers with energy efficient fans & Target: Feb:23 0.5 0 5.0 45 10
pumps
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Energy Savings Projects Implemented

FY 2018-19 4 16.15 4.07 0 22.39
FY 2019-20 7 15.9 1.12 38003 23.12
FY 2020-21 12 196.6 2.75 111204 188.28
FY 2021-22 6 4.7 0.34 4339 9.12
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Innovative Projects-1 =
Rotating Spoke Wheel Wrapper in Bet Conveyor Ray'Sl

Hon varn

Trigger for implementing the project:

To avoid manual intervention while removing the large lumps, stones & polybags from running belt. One person was engaged
to pull the PCS and remove unwanted material from belt. That result in frequent stoppage of coal handling pant.

Modification Adoption:

Rotating Spoke wheel system installed. Entirely in-house fabricated &
erected by Coal Plant Team

Benefits:

. No manual innervation in running belt improved safety.
. Reduced coal handling plant stoppage = 1.5 Hour/Day
*  Electrical energy Saving = 106762 KWH/Annum

. Cost Saving = Rs. 10.6 Lakhs/Annum

. Investment = In-house Fabricated using waste material
. Impact on SEC=1.36

Replicability:
The idea can be replicated in all coal handling plant
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Innovative Projects-2 /é’l”
Rayon plant hot condensate utilization in boiler deaerator. RaySl

Trigger for implementing the project:

* Trigger for implementation came during the survey for water saving & waste reduction. During this survey it was noticed that
hot condensate was being drained in effluent pit & not reused . Thereafter detail analysis & re utilization plan was carried out.

Modification Adoption:

Earlier entire hot condensate was being drained out due to low
pH in ETP from many years. But on thorough observation &
rigorous sample testing , it was detected that some quantity can
be utilized as it was pure condensate & the same was diverted to | VFYcondensate
PH & Conductivity Analyzer
Coal Saving = 313 MT/Year, DM water Saving = 112 m3/Day

a collecting tank & used in boiler
densate recojer
tank /
Cost Saving = Rs. 48 Lakhs/Annum :

iy Wil b

I Drain header I

Co

Saving:

Investment = 4 lakhs JI’ED ——

Impact on SEC =6.2 DA
Condensate recovery Pump

Replicability: I

Drain SOV
The idea can be replicated in unit with process steam consumption Auto Interlock with pH & Conductivity




ADITYA BIRLA

Innovative Projects-3

BT DM water pre heating bx installation of water cooled Bed ash cooler Ray‘Sl

The fashion yarn

Trigger for implementing the project:

system was procured.

e Considering the high safety hazards during manual hot bed ash drain & also huge heat loss on draining the material outside.
It was ideated to recover the heat of bed ash without additional power consumption. For which water cooled bed ash cooler

Modification Adoption:

* Due to higher air consumption in air cooled bed ash cooler, our
team ideated to utilize the heat of hot bed ash for DM water
heating and save air power consumption & eliminate burn hazard.

Coal Saving = 754 MT/year

Cost Saving = Rs. 3.84 Lakhs/Annum

Investment = 25 lakhs
Impact on SEC=1.6

Cooler Inlet Bed Material Temp is ~ 950-980 °C

Return water

h _','.‘ >. - f a‘ I I o— :1\:'?17:';!.!

L

Rota
Joln';y

i — —— —
! Barrel rotating
: direction
Patented ! support
anti-leakage : rofler
system Y= ‘wm‘ 5

) &

£igr. 3: Rotcry Aslh Cooler

Outlet Water Temp - ~¥ 45-50°C

Inlet Water Temp -~ 25-30 °C

Replicability:

The idea can be replicated

for any coal fired AFBC or
CFBC boiler

Outlet Bed
Material Temp -
~60-70°C
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Utilization of renewable energy sources

aysi
The !.uTn}oi yarn
Technology ( Onsite/Offsite Installed Generation (million % of overall
electrical) Capacity (MW) kWh) electrical energy
FY 2019-20 Solar-PV Solar Onsite 0.05 0.069 0.025
FY 2020-21 Solar-PV Solar Onsite 0.05 0.065 0.024
FY 2021-22 Solar-PV Solar Onsite 0.05 0.063 0.027
80000
69740

70000

60000

50000

2019-20

2020-21

2021-22
Solar Unit Generation (kwh)
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Fly Ash generation & Utilisation

Rays

The fashion yarn

100 % fly ash utilization in cement
manufacturing & is sent to our unit

35000.0 32158 UltraTech Cement/Ambuja Cement
30000.0 Method of Ash Unloading: 100% Dry ash unloading
through Telescopies spout Suction
25000.0 Dry Ashdrom SILO from
- "BAG " < bag
20000.0 FILTER T‘ﬁﬂf
Dust
15000.0 ; @ Extractio
wooo BN BE BE |- 4: .....
RCC Floor
5000.0
0.0

Telescopic Conical Spout

2019-20 oty ;
2020-21 2021-22 Sucti < Bulk hol
ulker manhole

Fly Ash Generation (MT/Year)
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Fly Ash generation & Utilisation Rd;fs;ll
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Parameters _ uom | ooz | azo;s | zomz
Ash Stock in Plant (Silos) Tons 392 391 193
Ash Generated Tons 32158 23572 26975
Ash Utilization % 100 100 100

Ash Utilized in manufacturing of % 100 100 100
cement/concrete —other similar products

Ash Utilized in Fly Ash Bricks %
Ash Utilized in Mine filling %

Ash Utilized for Roads pavements %

o O O O
o O O O
o O O O

Expenditure on Ash Utilization (annual) INR (Lakhs)

Ash Handling done through various methods

Ash Handled (Wet Method) % 0
Ash Handled (Dry Method) % 100
Ash Handled (semi wet) % 0
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Environment Management- Emission f*,
A Rayst
TONS OF GHG EMMISSION TONS/MWH OF GHG EMMISSION
483984 464330 r 1./79
500000 285161 : -
400000 1.75 :
300000 L7
200000 1.65
1.6
100000
1.55
0 2019-20 2020-21 2021-22
2019-20 2020-21 2021-22
- 200 46
c 45
Z 150 44 E
o 43 Z
< 42 o
< 100 41 S
(%) C
e 40 2
< 50 39 2
3 38
0 37

FY'19-20 FY'20-21 FY'21-22

Bl Sox WM Nox —SPM
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Environment Management-Water Ra Sll“

DM Water Consumptlon 5.47 4.51 3.81

Weather Plant is Zero Liquid Discharge? :-Yes

01Utilization of SSY condensate water in BH deaerator

Total 17726 M3 condensate recovered till date from sept'21 in boiler -4

() 2 Utilization of STP/Blow down Water

Utilization of STP/Blowdown Water in Tyre washing and coal handling plant rain gun system. Approx. filter water saving is 40
M3/Day. Zero water discharge plant & Utilization of STP/Blowdown water for floor cleaning.

03 Utilization of boiler water which is drained after hydro test

Earlier we used to drain water of water walls in Boiler-1&2 after hydrotest. We had connected all header drains to underground
condensate recovery tank
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Environment Management- Best Practices R&;?;’l[

The fashion yarn

300 238 251

01 Installation of FC( filtering column) system in ESP | 2s0
200

150
100
50
02 Biomass (coconut leaves/groundnut waste) being| o =— -

- . . 2019-20 2020-21 2020-21
utilized as fuel in Boiler Biomass Use (MT)

03 Using limestone to control Sox
Emission

04 Dedicated two battery operated car 8
(carts) are wused within plant [
premises for internal transport.
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Best Practices — Daily Monitoring

Raysi
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Continuous monitoring of losses due to various performance

parameters
. . Impact | Impact B2 8-

Descption Galloss Bi&2 g3 ActualTarget Impact ActualTarget Impact ActualTarget Impact
20°CIncreasein | Efficiency
e | et | B | ][00 2100 - 181 [21000 - 19008 [ 20000 -
6'Clncreasein | Efficiency % . . . . . .
ECOMnletTemp | Increase by 1% . il - L - 2 e -
U1 Decrease | Effciency % 8| |157.41 |150.00 15741 {150.00 143.20 | 150.00
FGAPHOL Temp| Increase by 1% - - -

Description | GainlLoss Impact 164 162

16147162 ActualTarget Impact ActualTarget Impact

0.01 Vacuum 13.29 kacllkwh i () (), -0.90 0.39
in Turhine o B - -
§C Decreasein | 13.29 kaclkwh Loss
JanSean el e i % von s | [ wois o) | TR
Total Impact -

....................

Daily online monitoring of auxiliary power
by using cockpit

Boiler Losses

r/

Unburnt Carbon in Fly Ash
(Target: <7 %)

B B
FWTemp. atEco L.
10
Otygen 2t APH L
(Trget: 45%)
WATER FLOW-STH FLOW
(€3 ThH)
FG TempAPHOL
(12H160°C)
. . Min Steam Flow
- - Mih Steam Temp,
(85525 °C)

Tota Mosture Conentin Cod
(Target: <%

Main Steam Enthalpy
(KCallKg)

S S S S

Main Steam Press
(Kglcn)

aCvofCeal
(arget 5300
B Bl
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B Best Practices — Daily Monitoring Raysil
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Continuous monitoring of losses due to various performance parameters

Project Title NO -2 To identify the insulation loss
Theme:— Energy conserwvation and power cost Reduction
Heat tranfer
. B Bowre Armibo Coefficient (at
R MO Equipment/Heat oo Front side LHS Rear side RHS Temp Temp Area as—urrred mir Total heat loss
Exchanger welocity — 3 kph)
= e = m KCal/(hmZ=C) Kceal/
Adst
rManhole
Znd
a Furnace 3rd 5508 a5 FTA0. 89 Ao 103 23146988
ath
Sth
sth
Ast
> Superheater S8.72 a5 ATA IO Ao 103 FBSIIL.ST0O
Znd
Ast
<3 Economisaer A5 .21 35 258.57 Ao 103 Ao TL. 90
Znd
1st pass
5 aPH a8 .88 a5 26500 A6 103 59212 40
Znd pass
Adst
(=3 APH hopper-1
Znd
29149 9 20.00 A6 103 .00
Adst
r APH hoppeaer-2
Znd
a Boiler drurm 53 .50 a5 3345 A6 103 o665 _ 61
k=] ESP ' A0 TS5 e B0.00 16 104 O OO
Znd
* 3=3.82 3 3500 Ao 103 .00
E o) ESP hopper Z2nd
11 Pent-house 55_89 A5 A S0 A6 103 SOAS9_ 20
Total heat loss kcal/ hr 45631060
Coal GCW kcal/ ke IO0
Cost of coal Rs/ T AS00
Total coal sawing PT A Aoy 2.8
Total monetary sawving excluding cyclone parts (in Lacs) lakhs/day az.3
Aveg coal consumption per day (in Tons) Keg/day 426000
Total energy input keal/f ke 1661300000
26 Loss
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“ Daily monitoring system
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Online live heat rate display in DCS Daily Auxiliary Power Consumption Tracking
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Other Best Practises
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NousAEwWwh e

All meetings start with safety contact ,followed by Energy contact

Energy saving Thumb Rules display across the plant

|Idea portal- Z idea

Ad-hoc budget of 50 Lakhs for Energy Saving

Teams like Bachat, PMG, Sustainers & Sanchayan

On the spot award & Shabbash card distribution

Installation of wireless trans receiver call bell with 200 mtr range at weighing
station

Installation of remote vibration monitoring sensors in cooling water pumps for
online condition monitoring

. Installation of anemometer with alarm for generating alert during high winds for

safe work practice

10.Installation of in house constructed stone removal wheel for online removal of

stones, plastics from the belt conveyor without manual interruption.
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Project implementation through Kaizen R(‘l‘;/?l[
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FIELD OPERATOR AND WORK
MAN J‘" CONCERN (dpt) ENGINEERS J——» EVALUATION TEAM J——' APPROVER COMMITTEE J

N

Suggestion and kaizen steps

1500

1000

500

1st Prize in Annual Kaizen Competition Kaizen Award Kaizen Submission
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B Implementation of 1ISO 50001 Rc‘z‘/yffg’d“
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R # Grasim Industires Limited.
‘ (Unit: Indian Rayom) R
DNV | - Veraval, 362266

B

i

10.2 %

MANAGEMENT SYSTEM ENERGY & CARBON POLICY | investment in
CE RTI F ICATE We, Grasim rdusiries Linited, Unit Indian Raycn, Veraval recoginze energy corsumption and carbon amssions ene rgy SaVl N g

5 the mast impartant Issues currently affecting the plan=t. We understand the nisk of depandences solely on fossi

.
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Citfl b it cardcain chue: Wikt

AOOETET OB R R AR H Jurw STHE 1 S 08 ~ 40 Lo 20034 in Energy and Carbon Managemsnt Ferfarmance on coninual basis.

Thie i locerily Bial lhe management sy stem of To achigve this, we =hall endever 1,

Grasim Industries Limited, Unit - Indian Rayon

Juragadh val Raad, Veraval, . Gir Samnah - 362266, Gujaral, Indga «  Mantzin posive legal complance 10 @nargy and carbon and other req, G
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m peneration for captive use «  Continuous up-gradation of process wilh enengy eficent and Eco-friendly technology % optimizs the energy
cost;
E « Continualy improve snsrgy and carton managemant within and across the supply and value chairs by
: adopting intemascnally acoapted and economicaly visble Masagement Systems and best practices:
« Engage méernaly and exiemally wih its and wider 1o understand snd oollabaorate
&D o SCT0NS promoing reduced ensrgy nbersity &0d low cArtson appreaches o benefit both the Business and
m Rsscciated communities;
c »  AcSvely communicate and discloss our peraach and o s 3nd reguisry seak 197
I 1 ' feacback Srough stakehoider forums; A
« Provide necessary resources @nd inioemation to achisve objective 37 131083 and suppon the purchase of
energy &ffickent product or services; and
* Norstor w and report energy uwsage and calbddy AMBEANTE I LOVRIANZE Won ImEmanansky
— . messur port energy Turn Over Investment on
entent 64 [ R — recogrized protocols
i may , S0 LB B, Mt f
. This policy shal be penodicaly for its and up = Y. Energy SaVlng
| ¢ M \"'.I .
] 1
W, !
NENT 57 @ 'i,/l.,g_ Projects
[Tae R
[T Date: 01.12.2020 Shashank Pareek
L .t 2 i 1 iy B, ol ol ik Unit Head

[ W, B g 1, THL —— -




ADITYA BIRLA

Learnings from Cll energy awards

Raysi

Installation of online cleaning system in condenser:

We have installed online ball cleaning system in condenser-2. We took
trial with different ball sizes.

Reviving the Boiler water treatment to improve quality &
reduce cost.

Ball Arvester

Condenser

The fashion yarn

Condenser
Water inlet

Refurbishing existing flange joint valves by weld end valves to
prevent frequent breakdowns

Installation of venti light pipe in new TG building
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Employee Involvement Rc%l'
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NATIONAL ENERGY CONSERVATION DAY CELEBRATION 14™ DEC'2021

Employees Using bicycle

Tree Plantation
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Way forward RC?«;’I[

01 Commissioning of new 110 TPH CFBC Boiler and stop old inefficient 2X50 TPH &
1x25 TPH stroker fired boiler.-

02 Installation additional ESP field in Boiler-3 to sustains emission norms even with
one field out of service

03 Installation of energy efficient single auxiliary cooling water pump instead of two
pumps-

Here We will be

04 Relocation & Installation of new Pultruded cooling

towers with energy efficient fans & pumps Here We Are Station Heat Rate

A 2958 Kcal/KWh
Here We were Station Heat Rate

. 3105 Kcal/KWh APC-9.52 %
Installation of condensate Station Heat Rate

polishing unit 3152 Kcal/kwh APC- 9.77%
APC -10.33%
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Raysi

“ Awards
b The fashion yarn

Indian Rayon CPP won Energy Efficient unit at 20t &
22nd National Award for Excellence in Energy
Management.

c

Confederation of Indian Industry

20!h

National Award for

Excellence in
Energy Management 2019

s

D

Indian Rayon Team Awarded gold at ICQCC'19 held

at Tokyo Japan on dated 23.09.2019
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=,
! The less you burn, the more you earn..... Rayszl

The fashion yarn |
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Madhukar Datt Sharma

Asst. Vice President

Grasim Industries Ltd, Unit-Indian Rayon, Veraval
madhukar.sharma@adityabirla.com

9904291444
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