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o EISDD} . UltraTech Cement Ltd
ACTHON NS our Vision : “To be the Leader in
L (L Himacha BUIldlng Solution.”
PAKGSTAN <2 _, (fen 1| Our Mission : “To deliver superior to

stockholder on the four pillars of
Sustainability, Customer Centricity,
Innovation, Team Empowerment.”

MEEH;:EIY .' | = UTCL : A part of ABG which is the best
mmﬁ,?;;}lm i R «., ., employer in India and Asia Pacific region.
: o Lasindtl 5 MYANMA'| = The Company has a consolidated capacity
o . of 116.8 million tonnes per annum (MTPA)

DADAR & NAGKR i pawanicement N of grey cement.

HAVEL|
: = The Company has 22 Integrated
Manufacturing Units, 27 Grinding Units, 01
Clinkerisation Unit, 07 Bulk Packaging
v Terminals
Uwsioneer N e, o e TRAREREERE, || = Certified with 1SO 9001, 14001, OHSAS
* pmaen\ | it et 6 SN B 18001, 1ISO 27001, SA8000 standards &
Excellence in Energy Efficient.

RAJASTHAM

KERALA {Pondicherry)
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. .| UNIT PROFILE: RWCW TPP e

Year of
Inst.

Power Source Unit Equipment Capacity

Boiler ThermaxB & H 115 TPH
TPP-1 2008
Turbine HTC - China 25 MW
Bh Boiler Thermax B & W 135 TPH
& TPP-2 2014
Turbine HTC - China 30MW
HP Steam -
Boiler Hangzhou Boiler-| 104.2 TPH
China LP Steam - 30.8
WHRS TPH 2015
Tt | UOUEH) EURE 20.4 MW
Turbine
Solar (Own) | TATA BP Solar 0.8 MW 2012
Solar
Solar ZNSHINE SOLAR -
(Purchased) 9622 RO A
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Sr. No. Members Name Remark
1 Shriprakash Gupta Coach
2 Antony Anand Divyan Leader
3. Sunil Kumar Verma Member
4 Parag Ambilkar Member
5 Raghvendra Mishra Member
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TPP Process Flow
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RAWAN CEMENT - FLOW DIAGRAM - THERMAL POWER PLANT

COAL HANCLING
PLANT 182 l—’{OOMVOR H CRUSHER FitEAGE

F GRADE/
WASHERY

MAIN STEAM $15C

—

GENERATOR TO CEMENT
TRANSFORNER PLANT BUS

>

SOTIOM ASH AIR COOLED
HANDUNG CONDENSER

SYSTEM

FEED WATER

500 FY FLY ASH S5O
CEMENT PLANT THROUGH
CONVEYING SYSTEM

DM WATCR FOR
INITIAL FiLL UP

AUXILIARY
COOUNG WATER

RAW WATER
‘c“" €——FROM PLANT
UM y 350M Dy

FIRE FIOHTING
SYSTEM

CLOSED CIRCUIT COOUNG WATER
GENERATOR, COVPRESSOR COOLING ASH
HANDUNG & SWAS SYSTEM
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Why This Kaizen ?

Purpose:

One of the Major Contributing factor in Clinker
Cost was Power Cost which constitutes about
10% of Total clinker cost.

One of the Major Contribution in TPP Power
Cost was Heat Rate.

Why This KAIZEN:

1. Turbine 4th Extraction steam line circuit was
used for preheating of Condensate water
through LP Heater.

2. Extraction Steam (9 TPH) was used to
maintain Deaerator temperature of 160°C.

3. Specific Steam consumption of Turbine was
4.35 Kg/Kwh and Heat Rate i.e. 3045 Kcal/lKwh
@100% PLF.

Consequences :
High TPP Power Cost.
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TG-2 Operation without CPH

LN |
- e

BFP Suction
Header

RS ~ T

TPP-2
Deaerator

TG-2 3rd
Extraction

<

Boiler

” ~
,/
/
, Feed
water
I Outlet
[ -—
‘ TG-2 aAth
6000 \\ Extraction
~ a— Le
~
\ ’¢
ACC ~"—_....-—’

TPP-2 CRT Tank ]

Turbine-2
535°C
o8 Kg/Cm?2

feed

1

CEP Pump

Turbine MSSV

HP Heater-1 -

is4a°C
A27.29 TPH
115 Kg/Cm?2

TG-2 2nd
Extraction

196.3°C
A27.29 TPH

N L= 115 Kg/Cm?=

540°C

135 TPH TG-2 st

101 Kg/Cm?2 Extraction

HP Heater- =
' ‘ 235°C
NRV Boiler 127.29
MSSvVv
BIEFORIE
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Impact Of Problem

(@

Heat Rate was
not achieved
as per
stretched
target. (3045
KcallKwh @
100% PLF
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High TPP
power cost.
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High cement
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Fish Bone Analysis
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MATERIAL

MAN
MEASUREMENTS x

- Unskilled
Improper Mapping Manpower
/ of Generation Material
report deterioration due
Faulty Steam to Ageing factor ooroperation
Totalizer
Improper

Malfunctioning in installation of
reading of process Turbine assembly

parameter of Turbine H ig h H eat

High Specific steam Rate Of
Calibration of Steam ’ consumption .
flow is not adequate Tu r‘b‘ne
Scaling in rotor &
x blades

Ambient Temp Low vacuum set point
/ I Fluctuation

Environment Method Machine
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High Specific Steam
consumption of
Turbine
Inefficient Turbine
Turbine Extraction
— HP Extraction LP Extraction
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_________________________ { I Development of solution-3
| Development of solution-1 i . Utilization of WHRS Steam in

i
| i Turbine Rotor Retrofitting i l HP Heater for preheating
| Boiler Feed water.

PDCA
Approach
i Development of solution-2: i : Development of solution-4: :
x I Installation of New . Utilization of Waste heat from I
| Upgraded Turbine to reduce ! : WHRS AQC-1 for TPP Condensate :
' | Heat Rate. | | water Preheating. ;
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Development of Solution
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PDCA CYCLE APPROACH

UitraTech

PLAN DO

Plan to Utilize WHRS Enai . Material
AQC-1 Boiler outlet Flue ngineering, Materia

gas to preheat Procurement, Erection &
Condensate Commissioning of Project

ACT

Continuous Monitoring

done and feedback was After Successful

taken to sustain. SOP Implementation Collection
developed, Taken in of Process Data for
Interlocks for CPH Performance Evaluation
operation.
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Provision of
isolation valves at
both ends for

New Coil Module smooth operation.
of Heating Surface o

area 2225.1 m2 is Option provided

introduced in for both TPPs and
WHRS AQC-1 ) heat will be
Boiler outlet path. Provided a utilized either
dedicated TPP 1 0or 2
(2] 200 NB line '
from WHRS
AQC-1 boiler i

to TPP LP /
o Heater. QOt »
Mapping of Energy ) an
at WHRS AQC-1 - DO p |dea =
Boil tlet FI - . =
Gglseé: %eaet an;e — MOKE —
Mass Balance. ‘
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BH Fan

Stack

Integrity

Waste Heat Recovery System

-464  KC 319
-589 ILC 334
-821 PC 322

GCT

166 ILCF 784
183 PCF 816

I
|
1
1
\
\

Coal Mill Fan
163X
Raw Mill
Commitment

.
133 .

Coal Mill

Passion

Raw Mix
365.75

WHRS
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AQC-1 BOILER
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Existing AQC-1 Boiler Internal
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FLUE GAS OUT
265°C
150000 104°C
/ Nm?3/Hr \
FLUE GAS IN 188°C
400°C
/ ' \ 188°C -
392°C 187°C
[
| 400°C
l *10.8 TPH

420°C

1 =Te] 14Y;
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Modified AQC-1 Boiler Internal
Ultratech sl sipil
FLUE GAS OUT
164°C
150000 Nm?*/Hr
TPP Condensate I/L t
[ 60°C ) AN
115°C | @& 254°C 104°d
TPP Condensate O/L Eco =
| H o °
Fow8sTPH 4 272°c i
400°C
/ N\ 188°C
376°C
- = [stean]
> 396°C

h

14.8 TPH

400°C
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New System - TPP
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TG-2 Operation with CPH

BFP Suction
Header

WHRS AQC-1 T

BOILER CPH

TPP-2 160°C
Deaerator S5-3

TG-2 3rd
TG-2 ath Extraction

\ Extraction L
s _ :
P L <t
_y e ; = = Boiler

feed

ACC

i1sa°C
127.29 TPH
— 2
[ TPP-2 CRT Tank ] A 115 Kg/Cm
Turbine-2
535°C
o8 Kg/Cm?2

TG-2 2nd
CEP Pump Extraction

=

HP Heater-1 -

= 196.3°C
Turbine MISSV 127.29 TPH

. ‘ 115 Kg/Cm?2

Y

540°C
135 TPH TG-2 Ast
101 Kg/Cm?2 Extraction
HP Heater- =
N 235°C
NRV Boiler 127.29

VMSSvV
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45
Kcal/lKwh

3045 3041

Nov'22 Dec'22 Jan'23

~ TPP-2 Heat Rate
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Results
The Engineer's Choice

1. Temperature gain in condensate water : 55°C
( Inlettemp : 60°C & outlet temp : 115°C).

2. Turbine Sp. Steam consumption reduction: 0.07
Kg/Kwh ( 4.35Kg/kwh to 4.28 kg/kwh).

3. Total Plant Heat rate reduction : 45 kcal/kwh.

4. Plant Auxiliary Power Consumption reduced by 0.1%.

AR £ suky S
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5‘ Tangible Gains DA e
Tangible Gains

1. Total Plant Heat rate reduction : 45 kcal/kwh and

Achieved Monetary- Saving of Rs 13.8 lacs/month.
2. Annual Monetary Saving of Rs 151 Lac/annum.

3. Total Investment incurred in Project was 300 Lacs.

4. ROl achieved is 2 Years.

S
7 8 1 e E -
SRR g R R
=== E £ E=3 = = =
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1. Reduced CO2 Emission of 2230 Ton/Annum.
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Impact Of Kaizen
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UitraTech

TPP Heartrate Achieved Annual Cement Bag Cost
reduced to 45 Saving of 151 Reduced by
Kcal/Kwh. Lacs. Rs 0.25/Bag Cost
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Sustenance to Process
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Mapping of CPH Process Parameter on daily basis.

2. CPH Isolation MOV and AQC-1 WHRS Boiler Isolation MOV taken
in Interlocks with Load (Less than 13 MW).

3. AlllIsolation MOVs control taken in TPP for smooth operation.
SOP Developed to take CPH in circuit.
(RWCWITPP/OPER/SOP/085).

5. Training and Awareness program conducted to get familiar with

the CPH Process. (Condensate Preheatmg from WHRS).

1.0 PURPOSE
tandard Operating procedure for safe charging of CPH

2.0 General Description

Safe Charging of CPH circuir

Safety, & En ent C.

Hot steam, Hot Surface

General Safety Rules

= Only skilled personnel with appropriate certific |
eeeeeeeeeeeeeeeeeeeeeeeeeee SOP D

= Check equipment's healthiness before starting eve o men

- Follow all steps as pf_r ‘:.C_')I—’

. Use PPEs  for deir ng this Job
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Scope of Replication

All TPP TGs

UitraTech

This concept can be

replicated across all TPP
Units where WHRS 1s
mnstalled. .
Replication
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B Investment
Sr. No Initiative taken Realised (Lacs) Target
(Kcal/lKwh)
Reduction of PHR of TPP-1
1. Turbine by Wet washing of TG-1. 10 0 31.03.2023
TPP-2 Specific steam
consumption reduction by
2. |utilization of Turbine 2% 12 02 29.04.2023
Extraction steam instead of
PRDS.
Performance Improvement of HP Under
3. [Heater by optimization of HP 05 0
Progress
Heater level
Integrity Commitment Passion Seamlessness
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