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Dear Readers,

A swift and comprehensive implementation of vaccination
program has led to economic activity seeing a quick comeback
to pre-pandemic levels. Green shoots of growth are visible in
Indian cement industry also. Cement production in India is
expected to increase by ~12% YoY, driven by rural housing
demand and government's strong focus on infrastructure
development like PM Gati Shakti. The industry is poised
to add ~80 million tonne capacity by 2025. New players
have emerged in a big way, recently. It is expected that
following the US$10.5 billion acquisition of ACC and
Ambuja Cements from Holcim by Adani Group in
May'2022, there would be healthy competition all around
amongst all major players.

“Sustainability” today has taken center stage becoming a core
purpose of doing business. As the requirement for resilient and
sustainable communities to support a growing population
HEADLINES becomes more pressing, cement and concrete will be essential
in providing infrastructure and buildings that society needs.
Achieving net zero concrete relies on a number of different
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Concrete (UHPQ) . GCCA Report: Benefits of zero by 2070, we must involve and support future generations

: who contribute innovative ideas and energy to the industry. At

» Geopolymer Concrete Blended Cement . NCCBM, we are regularly interacting with academia and finding

WorkSh(.’Ps R o o o out newer ways and means to collaborate with colleges,

0 Revmel e s e o e ClEmmg s [elesiny institutes, etc. convening research and innovation and offering
Ca.rpon. Capture, (DCthC D our support through guidance.
Jilleniien eradl o © I Gigen Clmenipe This edition of NCB e News covers latest ongoing R&D projects,
(CC.US) 202 . workshops and interactions with industry in India and abroad,

> REuoel oS nein o 0 IDJE Wi A0 participation in important meetings and conferences, especially

Low .Cgr.bo.n Cement: ’ Expert.Appralsal with a brief on new projects proposed and undertaken at 74"

NCB initiatives” Committee (Industry-1) RAC meeting.

*  Workshop on'designing * Research Council Meeting 1t j5 with great enthusiasm that I've announcing dates for our
Inclusive Roadmap for of NPL : upcoming 17" NCB International Conference on Cement,
Cement Sector * Organizing Committee Concrete and Building Materials which is scheduled to be held
decarbonization (OC) Meetings from 06" to 09" December 2022 at Manekshaw Centre, New

Interaction with Industry * Hindi Meeting : Delhi the captains of cement and concrete sector, policy

* Visit to Cement Flant in *  Meeting with Hon'ble makers, academicians, professionals, engineers and scientists
Slite, Sweden : Education Minister Sh. are expected to come under one roof and discuss future action

*  Visit to Steel Plant in Dharmendra Pradhan plans aimed towards Net Zero Carbon Emissions for Indian
Lulea, Sweden MoU with LivNSense to Cement Industry.

+ Visit to North Cluster at accelt?rate Artiﬁcia}l I look forward to your presence in the Conference and wish you
Ambuja Cement Intelligence/Machine all a very innovative and successful future. Jai Hind!

+ Visit of Adani Group Learning Innovation for —

+ Visit of Deputy Secretary, cement industry I'_d_!,: =
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HIGHLIGHTS OF ONGOING R&D PROJECTS

Investigations on Development of Portland Composite Cements based
on Fly Ash and Limestone

In this study, 140 Portland Composite Cement blends (PCC) 24

were prepared with four types of clinker from different regions E 22

of India along with the regional available fly ash (15-35%)and : fg

limestone (5, 7 & 10%). Based on the results of cement mortar = 16 132

and concrete durability, a total of 35% replacement of clinker & 14

by fly ash and limestone (keeping limestone content up to 7% in § 1(2)

it) was recommended. Hydration studies showed g 8

Monocarboaluminate (Ca,ALO, : CO, 11H,0) was found in the 5 Z

samples containing fly ash and limestone and the intensity of 2

these peaks tend to be stronger when the amount of limestone 0

is increased. Draft code formulation for submission to BIS is in o ¥ MS‘J? ¢

progress. Figure representing the results of accelerated W»UP’OLN AUD & W

carbonation depth in the concrete specimens prepared with ) ) )
PCC is compared with PPC. Here, WAU E is the control PPC thftc%:: c‘:ectcee l;:ﬁige‘:;rz::; ::-Z:l zfi}t,rtlhplcnc is
with 35% fly ash. Carbonation depth is least in WAU D having compared with PPC.

25 % fly ash and 10 % limestone.

Technical feasibility of using FGD gypsum in cement manufacture

Globally, Flue Gas Desulfurisation (FGD) systems
have been installed in many thermal power plants
in developed countries and FGD plants have been
in operation in the US since 40 years. In India also . .
Minor minerals:

the standards set by the MoEF & CC for coal-based Quartz (SiO ), Bayerite (AI(OH) ),
thermal power plants came into force by which ? :
FGD systems needs to be installed in them.
Accordingly, a R & D project on technical [
feasibility of using FGD gypsum in cement ‘

Predominant mineral :
Gypsum (CaSO4.2H20)

manufacture is taken up. In this project, FGD
gypsum was obtained from thermal power plants
and other raw materials were obtained from ' B j—

cement industries. The FGD was characterized for . " ) . a
its chemico-mineralogical properties. Figure
represents a X ray diffractogram of FGD gypsum. Fig.: X ray diffractogram of FGD gypsum.

Preparation and evaluation of different cement

blends using above materials at different

proportion and fineness levels are underway to study the effect of the by-product gypsum, FGD on properties of
cements and concrete.

Ultra-High Performance Concrete (UHPC)

NCCBM conducted studies in past on normal and High Strength Concrete (HSC) using different indigenous
aggregates for concrete grades from M35 to M100. NCCBM has also completed an R&D project for development of
Ultra High-Performance Concrete (UHPC) with compressive strength in excess of 150 MPa. Based on knowledge
and expertise gathered in these studies, a new study was taken to evaluate mechanical and time-dependent
properties of UHPC which includes Very High Strength Concrete (100 to 130 MPa) and Ultra High Strength
Concrete (130 to 180 MPa). Currently, Indian Standard under revision covers concrete grade M100 and outcome
of this study will provide data for up-gradation of Indian Standard of design for higher-grade concrete above
M100. One of the important aspects of structural design using higher strength concrete is development of stress
block parameters and their standardization. Development of stress block parameters requires an extensive study
on stress-strain response for developed mix. Based on performed experimental examination, results from stress-




HIGHLIGHTS OF ONGOING R&D PROJECTS

strain study suggested that a change in
compressive strength changes stress-
strain behaviour of concrete. For
strength rise from 40 MPa to 80 MPa
strain at peak stress increased by 18%
whereas for strength rise to 110MPa,
130MPa, and 140MPa the increase is
31%, 52%, and 58% of strain values for
concrete with 40MPa strength. Also,

stress-strain curves obtained gets

steeper with an increase in strength of Testing setup for stress strain Failure mode of tested concrete
curve (a) View-1 (b) View-2 specimen (a) View-1 (b) View-2

concrete. At a higher strength, curves

follow a straight-line path, contrary to the parabolic path for normal and some extent for HSC. With increase in
strength of concrete, post-peak behaviour shrinks and finally coincides with Very High Strength Concrete. This
results in approximately equal strain at peak stress and ultimate strain at failure. The decrease in ultimate strain
and increase in strain at peak stress of high to Very High Strength Concrete will have a direct impact on depth of
neutral axis for a balanced section which is directly related to maximum capacity of member. It was also found
that LVDT and compressometer give slightly different strain values for same load and same concrete material.
This is due to difference in gauge length ratio used in these strain measuring devices. Compressometer is
incapable of capturing post-peak behaviour of concrete, whereas LVDT shows errors at starting of loading in
experiment.

Fracture parameters are evaluated for concrete mixes with different w/b ratios without and with 1% steel fiber by
volume. The three-point bending test method with central
point loading is used in study. Adding steel fibers significantly
increases fracture energy. The observed increase in fracture
energy was 850%, 770% and 450% respectively for a w/b ratio
0f0.47,0.36 and 0.20. Comparing concrete with different w/b
ratios, with increase in strength of concrete a consistent
increase in fracture energy is observed. The addition of fiber
increases strain carrying capacity of concrete and with
increase in concrete compressive strength, peak load in load-
deformation curve increases. Stress intensity factor and
energy release rate shows a similar trend and these two parameters improve with addition of steel fiber but

(a) Polypropylene fibre (b) Steel Fibre

observed increase is less when compared to increase in fracture energy. Results suggest that compressive
strength of concrete is an equally important factor for increase in values of these parameters along with addition
of fiber. Characteristic length of concrete shows an opposite trend from other parameters when concrete with
different strengths is compared. For higher-strength concrete characteristic length is less. Comparing normal
concrete with fiber reinforced concrete for a particular w/b ratio, a significant increase in characteristic length of
order of increase in fracture energy was observed. From the study, it can be concluded that adding steel fiber
tremendously increases amount of energy needed for fracture of beam. It also helps in arresting cracks by
increasing characteristic length. But formation of initial crack is much more closely related to grade of concrete
as fiber action can only be observed after onset of initial cracks. The fracture performance of hybrid fiber
reinforced concrete with strength in three different ranges is being studied. The obtained fracture parameters are
being compared with findings for a similar mix of plain and

steel fiber reinforced concrete. i l;l-_
Addition of hybrid fibers (0.25% Polypropylene + 0.75%
steel by volume of concrete) in concrete reduces

compressive strength marginally when compared to plain i [ men ] BAAAAAY
concrete and concrete with steel fiber (1% by volume of ' &
concrete). Maximum reduction was observed in case of HSC

" -
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AR e
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with lowest w/c ratio. Three-point bend test on notched beam
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This reduction in strength for HSC can be attributed to |
disturbance created in optimized cementitious material
and aggregate matrix for HSC due to addition of hybrid Dttechn im
fiber. Also, HSC consists of silica fume whose
functionality in matrix is most likely to get affected by
these hybrid fibers. Such significant alteration in split

tensile strength is not observed in mix with hybrid fiber
and it can be concluded that fiber action helped in

The ddags
o
compensating for matrix strength reduction. :

The load-deflection and load CMOD curves for hybrid
fiber reinforced concrete shows similar behaviour to steel fiber reinforced concrete and show a significant
improvement in peak load, and maximum deflection compared to plain concrete. For normal and normal to HSC,
hybrid fibers even show a higher peak load but in case
of HSC, curves were located in between curves for plain

and steel fiber reinforced concrete. The reason is R 7 EN i
similar to compressive strength reduction. The ; f \ || 1
addition of hybrid fiber tends to disturb cementitious | B { 3 ,l -
materials and aggregates matrix, giving a slightly lower ; Ty 1
peak in curves. The fracture parameters—fracture |I' |
energy, stress intensity factor, energy release rate, and * e a = e e @ ¢ e am em = o
characteristic length show similar trends. For high and '
normal to high strength concrete addition of hybrid
fibers gave slightly better results than steel fiber

#

] Load = dpflectinn oures (b)) Lond MO tarve

reinforced concrete. This can be attributed to an improvement in cementitious matter-aggregate matrix in these
mixes due to filling up of voids by hybrid fibers.
On the contrary, already optlmlzed mix for HSC gets disturbed by addition of hybrid fiber. Although for densely

-—.

packed HSC fracture parameters reduced by
replacement of a small amount of steel fiber by
polypropylene fiber, reduction is marginal. Also,
for all mixes studied hybrid fiber reinforced
concrete performed much better than plain
concrete without any fiber addition. Also, for
normal and normal to HSC, fracture parameters
improved marginally by hybrid fibers compared to
steel fiber. Further, to evaluate and compare
difference between the flexural and shear
behaviour of conventional and geopolymer beams
a full-scale four-point bend test on reinforced

Four Point Bend test on conventional concrete and reinforced geopolymer
Reinforced Concrete Beams beams has been performed.

Geopolymer Concrete

Alkali activated (Geopolymer) concrete is an excellent and viable alternative to Portland cement based concrete as
it can be produced using industrial by-products such as Ground Granulated Blast Furnace Slag (GGBFS) and fly
ash (source of reactive aluminosilicates) along with less energy craving ingredients such as alkali activators (for ex.
Sodium Hydroxide, Potassium Hydroxide, Sodium Silicate, Potassium Silicate etc.). In view of enhancing the
utilisation of industrial byproducts and lack of standard guidelines for development and design of geopolymer

concrete, NCCBM took an initiative to conduct a research study on development of geopolymer concrete and
study its properties for precast products. Out of various industrial byproducts, fly ash and GGBFS were selected
as cementitious binder for geopolymer concrete, due to their uniform availability across the country. Several mix
trials were conducted for development of geopolymer concrete mixes of different strength range, by varying of

GGBFS and fly ash proportions in total cementitious content, at different concentrations of chemical activators.
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Geopolymer Concrete

Some of the optimised geopolymer concrete mixes were evaluated for various e
fresh, hardened and long term durability properties. An experimental e S

pavement stretch was casted in NCCBM premises using geopolymer paver
blocks. Based on study, a patent has been filed for interlocking paver blocks "“‘"_"_‘;::_*’::_::“'”“ ﬂ_h_’l'-'““"
which is under consideration. NCCBM drafted guidelines for developing

geopolymer concrete mixes for precast products. Based on guidelines and kst e
recommendations, IS 17452 (Use of alkali activated concrete for precast
products- Guidelines) was formulated in 2020. Based on expertise gathered in
previous study, a new research project titled “Studies on Mechanical and
Durability Properties of High Strength Geopolymer Concrete” was taken
up with an aim to study the hardened and durability properties of normal and
high strength geopolymer concrete and preparation of guidelines for
structural design using geopolymer concrete based on its mechanical
properties, whose validation has been done by limited testing on reinforced
geopolymer concrete beams of selected grades.

Around 50 mix trials were conducted for development of normal and high
strength geopolymer concrete mix with varying proportion of GGBFS and fly
ash (GGBFS: fly ash as 70:30, 50:50 and 30:70), by varying the total Na,O (%
by weight of total cementitious binder) from 5% to 9% and keeping activator
modulus (ratio of SiO, and Na,O) as 1 and varying water to binder ratio to
achieve mixes of required strength and desired level of workability. In present study, Sodium Hydroxide (NaOH)

IS 17452:2020

and Sodium Silicate (Na,SiO,) were used as chemical activators for development of normal and high strength
geopolymer concrete mixes.

Termrnad Corannlatied B Firnaoe Slag
(L 3T

Sﬂdiﬁm Hydroxide

(NaOH) Peliets Sodium Silicate
: Solution

(c) (d)

Figure: Cementitious binder and alkali activators used for development of geopolymer concrete mix: (a) Ground granulated
blast furnace slag (b) Fly ash (c) Sodium Hydroxide (d) Sodium Silicate solution
The finalised geopolymer concrete mixes were evaluated for fresh properties of concrete (slump and air content)
along with mechanical properties of hardened concrete such as compressive strength, flexural strength, split
tensile strength, Modulus of Elasticity, drying shrinkage etc. Performance of geopolymeric concrete mixes was
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also evaluated for their long term durability
behaviour in terms of accelerated
carbonation, rapid chloride penetration test,
chloride diffusion, water permeability,
abrasion resistance, sorptivity etc. Reinforced
geopolymer concrete beams (both normal and
high strength) were cast to study their
behaviour in flexure and shear to analyse its
failure pattern, ductility, yield moment, crack
propagation characteristics, deflection, load
at maximum deflection etc. Paste samples
prepared using GGBFS: Fly ash as 70:30, Testing o:f reinfort.:ed g-eopolymer concrete beam

. to study its behaviour in flexure under progress
50:50 and 30:70 were subjected to
microstructure analysis using XRD, SEM, OM & MIP.
Based on studies conducted till date, it can be concluded that fresh, hardened and durability properties of
geopolymer concrete mixes of equivalent strength will be different for geopolymer concrete prepared using
different types of binders and activators and will depend upon the proportion of individual cementitious binders,
type and dosage of chemical activators. Based on experimental study, it can be concluded that geopolymer
concrete of a particular strength /grade can be developed at significantly lower binder content in comparison to
cementitious binder required to produce conventional Portland cement based concrete of equivalent
strength /grade which leads to development of sustainable concrete with low CO, footprint. Early age compressive
strength of normal strength high calcium geopolymeric concrete mixes is higher in comparison to conventional

concrete mix.

Higher early strength in case of geopolymeric concrete mixes can be attributed to quick dissolution of reactive
alumino silicate ions (present in fly ash and slag) in alkaline media and occurrence of geopolymeric reactions at
early age in geopolymer concrete mix. The ratio of split tensile strength to compressive strength is same for both
Portland cement concrete and high calcium geopolymer concrete. In case of normal strength concrete, tensile
strength may go up to 10 % of compressive strength; however, for higher strength it reduces to about 5 % of
compressive strength. Modulus of elasticity and Poisson's ratio of geopolymeric mixes of both normal and high
strength are observed to be lower in comparison to their corresponding conventional concrete mixes. The lower
value of modulus of elasticity for geopolymer concrete than conventional concrete can be attributed to the low
intrinsic modulus of N-A-S-H gel and higher initial micro-cracks formulation in geopolymer concrete. In case of
drying shrinkage, geopolymer mixes of normal and high strength showed drying shrinkage comparable to their
corresponding conventional concrete mixes. Cementitious binder required to produce conventional Portland
cement based concrete of equivalent strength /grade which leads to development of sustainable concrete with low
CO, footprint. Early age compressive strength of normal strength high calcium geopolymeric concrete mixes is
higher in comparison to conventional concrete mix.

Linkage with Academia

NCCBM organized a Special Lecture Webinar on 09" May 2022

Vet L v Ear LAIAY S for M.Sc Students of Ravenshaw University on “Geological &
[ TS T S—— Mineralogical Aspects of Indian Limestone’. Detailed
e S L s e presentations were covered on the topics namely:

Horaibiighedl & N lmealipies) A I Bl il — o 9 9 Q o
ki "" i "'"" il e Introduction & Classification of Indian Limestone.
i L

S &y e o e et o Significance of Mineral Composition in Limestone.
@ o Assessment, Mineralogy of Limestone &
e Application of Mineralogical Research Tools. .
mes = | The talk was well received by the students of Ravenshaw

university. During the feedback session, they requested
isahaatablin s £ DG-NCCBM to organize more of such informative lectures in

near future.




IMPORTANT MEETINGS AND CONFERENCES

74" Research Advisory Committee (RAC) meeting

74" RAC was held on 06" April 2022 was held under the

chairmanship of Sh. J N Cooper, CEO & MD, Heidelberg Cements

which advised NCCBM’s scientists and engineers on aspects

pertaining to ongoing programmed R&D and industrial support

services, with particular reference to technology forecasting,

technology planning, programs, strategies, methodologies and

overall project program. Some new projects of importance that were

approved by the RAC are:

o Investigations on development of Portland Dolomitic Cements (PDCs) using high MgO limestone and dolomitic
grade limestone from different geographical regions.

¢ Investigation on mineral carbonization mechanism of various industrial waste and by-products.

o Effect of Fire on the Residual Mechanical Properties of reinforcing bars and structural performance of
Reinforced Concrete Beams in flexure & shear.

¢ Evaluation of concrete surface coatings for their effectiveness in service life enhancement of RCC elements
under: Carbonation induced corrosion & chloride induced corrosion.

o Utilization of CO, in fresh concrete and study on fresh and hardened properties of CO,induced concrete.

GCCA Report: Benefits of Blended Cement

GCCA India presented its report released by Sh Anil Agrawal, Addl. Secretary, DPIIT,
MoCI, Gol on Benefits of Blended Cement (Virtual Launch held on 13 "April 2022) in
collaboration with NCCBM & inputs from IIT-Madras as well as GCCA India member
companies. The report presents advantages of blended cement over OPC in terms of
environment, emissions and longevity; and misapprehensions about the use of
blended cement, which affect its acceptance.

Development Council for the Cement Industry (DCCI)

T The first meeting of newly constituted Development Council for Cement Industry
. (DCCI) was held under the chairmanship of Sh Puneet Dalmia on 17" February 2022
on virtual platform. During the meeting, six working groups were formed for
sustainability of Indian Cement Industry viz. De-Carbonisation, Innovation, Ease of
Doing Business, Capacity Utilisation, Inclusion and Energy Efficiency.The first
— * meeting of DCCI Innovation working group was held under the chairmanship of Sh
Madhav Singhania, Dy. MD & CEO, J K Cement Ltd on 5" May, 2022. In the meeting, the following points
emerged as the major thrust areas to work:
e Reduction of Clinker factor in the existing product.
o Identifying new cements which are having low clinker factor and will help in reduction of carbon foot print.
Expediting approval of newer cements from BIS.
o Identifying various standards from other countries which are already been approved and in operation.
e Construction and demolition (C&D) waste is area of concern and study need to done from for its uses in
Cement & concrete application.
e As AFRis playing a big role in sustainability journey of cement industry and to increase it further many plants
are going for installation of kiln bypass system. Therefore, a sustainable and effective solution is required for
utilization of chlorine bypass dust.

18" Green Cementech 2022

i Confederation of Industry (CII-GBC) and Cement Manufacturers' Association (CMA)
[} jointly organized 18"edition of Green Cementech 2022, annual conference for cement
' sector, as a virtual event on 26" & 27" May 2022. The theme for event was 'Preparing for
' aNet Zero Carbon Future'. DG-NCCBM participated during the inaugural session of the
event where he discussed on low carbon cements. As per commitment at COP26 given by
our Hon'ble Prime Minister, for India to become Net Zero, reduction of carbon intensity by
45% and reduction of 1 billion tonnes of CO, emissions by 2030 is required for which,
Indian Cement Industry is gearing up to contribute its share in achieving the target.

Indian cement industry is proactively reducing its carbon footprint as specific CO, emission has reduced to 0.58
tonnes/tonne of cement. Main contribution in this is from clinker substitution as India is blessed with industrial
byproducts like fly ash and slag. Further, efforts are being made to develop new low carbon cements for future as
renewable energy will be main source of energy instead of coal based thermal power plants.




IDC 2021-22 (held on 06" July 2022) advises
the Board of Governors (BoG) on various
aspects of land, building services, equipment
and facilities at various units of NCCBM. It’s
aim is to assist BoG in conducting the affairs of
the units in such a manner as to fulfill the set
objectives with the programs, policies and
guidelines laid down by the board.

Expert Appralsal Committee (Industry-1)

| DG-NCCBM attended the meeting of Expert
o Appraisal Committee (Industry-1) at Ministry
; of Environment, Forest and Climate Change,

Paryavaran Bhawan, Delhi on 14" - 15" July
2022.

CSIR-National Physical Laboratory (/NPL-
India) is mandated to be India’s “National
Metrology Institute” (NMI) and is custodian of
“National Standards” with a responsibility of
- dissemination of measurements to the needs
.-* of the country.

Orgamzmg Committee (OC) Meetings

Regular OC meetings are conducted for
organizing forthcoming 17‘" NCB
International Conference on Cement,
Concrete and Building Materials. Such OC
meetings are presided by DG-NCCBM who is
also the Chairman for OC.

After highly successful culmination of 16th
NCB International Seminar, we are happy to
announce that final dates for forthcoming
17th NCB International Conference on
Cement, Concrete and Building Materials from 06-09 December 2022 at Manekshaw Centre. The theme for this
year's Conference is “Moving Towards Net Zero Carbon Emission”.
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DG-NCCBM met Hon’ble Union Minister of Education and Minister of Skill
Development and Entrepreneurship Shri Dharmendra Pradhan Ji, and
apprised him about NCCBM activities contributing in bridging gap between
academia and industry by signing MoUs with institutions of repute like IITs,
NITs, BITS, KIIT, MRU, GLA, MITS etc., providing internship to more than 150
students, organizing national conferences, expert lectures, carrying out joint

R&D projects and workshops etc. in last 3 years.

Viewing the positive response received from bright young minds, NCCBM has
planned to organize Innovation Challenge for a Sustainable Bharat (ICSB) where students from multiple
disciplines of science and technology shall get the platform to showcase their innovations to the industry.

K

NCCBM entered in a MoU with LivNSense L

Technologies Private Limited, a pioneering Industrial

Al Platform venture that serves the manufacturing II é
il

NCCBM and LivNSense signs MoU for collaboration to implement and
accelerate AI/ML Innovation for Cement Industry

industry globally across Chemical, Oil & Gas, Energy
& Utilities, Life Sciences & Automotive domains. Its
flagship product, GreenOps™ addresses the "Net Zero"
challenge with its deep decarbonization platform
leveraging Digital Twins and Al technologies across
process value chain. This MoU was signed with a
vision to drive the cement industry towards Industry 4.0 with a mission to reduce GHG emissions by leveraging
Artificial Intelligence, Digital Twins and IoT technologies. Cement Industry is proactively working towards
decarbonization by improving alternative fuels usage and energy efficient technologies to meet the “Net-Zero”
target. The product innovation will drive industry towards higher usage of alternate fuels and improve
productivity, process optimization and energy efficiency by leveraging Artificial Intelligence. The objective is to
accelerate decarbonization through process-engineering based Al to get full visibility into cement manufacturing
process with "Digital Twins" to identify performance anomalies, quality and productivity issues in real time.
NCCBM brings in the domain and functional expertise with six decades of experience in cement engineering,
manufacturing and technical services knowledge of plant process, operations and energy data analysis and
process simulation. With this Research & Development collaboration with LivNSense, it will enable NCCBM to
help in successful digital transformation of cement companies and improvement in plant process, energy
efficiency and product quality. NCCBM and LivNSense are working to collaborate with cement companies in India
and at Global level to accelerate the implementation of futuristic technology for development of sustainable
cement manufacturing.

WORKSHOPS
National Workshop on Carbon Capture, Utilization and Storage (CCUS)

NITI Aayog organized a National Workshop on Carbon
Capture, Utilization and Storage (CCUS) on 30"March =
2022, in hybrid mode. Workshop brought together
government officials, industry leaders and the academia to
discuss the role of CCUS in enabling a circular economy for
India. The Indian Power/ Steel/ Cement/ Refinery and §
other Heavy Industrial sectors rely heavily on coal and %
petroleum products. In the long-term, deep de-
carbonization scenarios through CCUS play an important
role to achieve Net-Zero emissions in energy systems. DG-NCCBM and Sh Anupam, General Manager-NCCBM
participated in the National Workshop on CCUS & shared NCCBM's thoughts on Carbon Capture and Utilization (CCU) in
Cement Industry. DG-NCCBM was also been felicitated by Dr V K Saraswat, Member, S&T and Energy, NITI Aayog during
the workshop.




WORKSHOPS

=] II HRR NCCBM organized a National Workshop on “Low
| == Carbon Cement: NCB Initiatives” on 20" April 2022 at
| 3 ] 1 NCB Ballabgarh. The workshop was organized in the
I | backdrop of Hon'ble Prime Minister Shri Narendra
| ‘ | | Modi's commitment for India to become Net Zero by
e 2070 at Glasgow in the COP26 Summit.
ﬂ The workshop was inaugurated by Shri C Kamraj, IAS,
Managing Director- TANCEM; Dr. S S Gupta, Sr.
Development Officer-DPIIT, MoClI, Gol, Shri Neeraj Sinha, Sr. Advisor, Science and Technology, NITI Aayog, DG-
NCCBM and Dr. S K Chaturvedi, Joint Director-NCCBM. It was attended by about 200 participants including
senior officials from major cement companies of India like UltraTech Cement Ltd, Dalmia Cement (B) Ltd, Nuvoco
Vistas Corp Ltd., J K Cement Ltd., J K Lakshmi Cement Ltd., Prism Johnson Ltd., JSW Cements, Ambuja
Cements, ACC Ltd., Star Cement, India Cement; experts from DPIIT, NITI Aayog, BIS, BEE and PG Diploma
students of Cement Technology course .
DG-NCCBM in his address highlighted the activities of NCB and Dr. Chaturvedi put forward the perspective of
organizing national workshop on Low Carbon Cement. Scientists and Engineers of NCCBM gave presentations
on (i) Portland Limestone Cement (PLC) and (ii) Composite Cement based on fly ash and slag and also presented
the outcome of study on Portland Composite Cement (PCC) based on fly ash and limestone. They also presented
presented the highlights of activities carried out on Low Temperature clinker (BCSA clinker).
A panel discussion was also organized after the technical presentations.
The deliberations in panel discussion were held on standardization of newer low carbon cements, importance of
durability aspects, interconnect of sustainability and durability, usage of cements based on its performance and
suitability, availability of supplementary cementitious materials for low carbon cements, readiness of cement
industry for manufacturing of low carbon cements, possibility of 100% blended cement production in India, and
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raising awareness amongst the users.

Codal formulation /modification at BIS, collaboration of cement plant R&D centers / labs with NCCBM, covering
durability aspects before formulation of new standards for low carbon cements, promoting masonry cement
utilization in masonry work, BCSA clinker based cement utilization for fast setting applications as well as repair
work in structures were key take aways from the workshop.

Workshop on designing inclusive roadmap for cement sector decarbonization

—
Ao TE L-?-'T:..::':i mak o o z w:_"“_ :-H:- .-.u:- Leadership Group for Industry Transition (LeadIT) and The
g/ ot S Energy Resource Institute (TER]) invited DG-NCCBM as a

e okt o ey ik stakeholder to a participatory workshop on designing an

‘I"T e inclusive Roadmap for Cement Sector Decarbonization in

s India. The workshop was held on the 11" April 2022,

between 10 am - 4.30 pm at Hotel Le Meridian in New Delhi.
DG-NCCBM highlighted the 5 levers to foster

- = -
decarbonization in the Indian Cement Industry, policy
- recommendations, financial instruments and technology
- .'-f" E 12 needed to achieve the decarbonization.




INTERACTION WITH INDUSTRY

Leadership Group for Industry Transition (LeadIT) is a voluntary initiative oo
for promoting low-carbon transition especially in hard-to-abate sectors
like Iron & Steel, Aluminium, Cement and Concrete, petrochemicals,
fertilisers, bricks, heavy-duty transport, etc. through active participation
of private sector companies. LeadIT gathers countries and companies that
are committed to reaching net zero carbon emissions from industry by £#
2050. As a part of this initiative, DG-NCCBM along with Indian delegation |
visited cement plant which is a subsidiary of Heidelberg Cement, located
in Slite, Gotland, Sweden. Slite cement plant is Sweden's largest cement
factory with a production capacity of 2.5 million tonnes per year and is
currently second-largest source of greenhouse gas emissions in Sweden,
responsible for 3% ofallits overall CO, emissions.

Heidelberg Cement is upgrading its Slite cement plant to develop it into
world's first Carbon-Neutral cement plant having facility to capture up to
1.8 million tonnes of CO, annually, which corresponds to plant's 100%
CO, emissions and store the same in an underground long storage facility. Carbon capture plant is targeted to
start full scale operation by 2030 to capture the plant's 100% CO, emissions. The plant officials informed the
visiting team that a 400,000 t/yr CCS system is being built by Norcem, a subsidiary of Heidelberg Cement, at its
Brevik cement plant in Norway. CSS facility at Brevik is presently under construction and will start operating by
2024. Slite cement plant will have four times the capacity of that at Brevik plant. Additionally, use of bio-based
fuels in cement production at Slite will be increased.

Visit to Steel Plant in Lulea, Sweden

As part of tour to Sweden under LeadIT initiative, DG-
NCCBM along with Indian Delegation visited SSAB's steel
plant and pilot plant of HYBRIT Project located in Lulea,
Sweden. HYBRIT is a partnership between LKAB (Europe's
largest iron ore producer) and Vattenfall (one of Europe's
largest energy companies) & SSAB formed to develop
hydrogen based production of fossil free sponge iron
production, in order to reduce negative climate effects of
steel production. Steel industry contributes about 7% of
anthropogenic CO, emissions. During production of steel,
about 1.8 tonnes of CO, is emitted and to meet
| commitments of decarbonization, 90% lower carbon
intensity in steel production is required. This won't be
possible with incremental improvements of old
| technologies and requires a new metallurgy. Using HYBRIT
technology, SSAB aims to replace coking coal, traditionally
| needed for ore-based steelmaking, with fossil-free
electricity and hydrogen. The result will be world's first
fossil-free steelmaking technology, with virtually no carbon footprint. The first of its kind direct reduction pilot
plant at SSAB site in Lulea, Sweden started in 2020. In the pilot plant, development of process of reducing iron
ore using fossil-free hydrogen is taking place. Adjoining the pilot plant, an underground hydrogen storage pilot
facility is operational from 2022. This facility demonstrates feasibility and scalability of new technology replacing
coal by hydrogen in steel production process and aims to produce 1.3 million tonnes of steel by 2026.
Results Achieved: India is the second largest producer of cement as well as crude steel. In order to meet the
commitment of becoming Net Zero by 2070 given by Hon'ble Prime Minister at COP 26, Glasgow Summit such
demonstration projects of CCU and application of Hydrogen are also required in at least one cement and steel
plant in India. The experience gained from these demonstration projects will be helpful for operating full scale
CCU plants in India. To disseminate the knowledge acquired during the tour and to create awareness on Carbon
Capture and Utilization in Indian Cement Industry, webinars are planned to be organized.




INTERACTION WITH INDUSTRY

Visit to North Cluster at Ambuja Cement

DG-NCCBM visited North Cluster at Ambuja Cement, Ropar
from 6" to 7" June 2022. He gave a detailed presentation on
NCCBM activities to Unit Heads and Senior officials of
cement plants in North cluster and discussed on novel
methods to carry out research projects work in
collaboration with the industry.

Visit of Adani Group

Sh Satish Kumar Tanwar, Head-Ash Management Adani Power Ltd, Adani Corporate House visited NCCBM
Ballabgarh for discussions & interacted with Scientists and Engineers to jointly work on various projects in
coming future. He visited Centre for Cement Research & Independent Testing (CRT) & appreciated NABL
accredited testing facilities available in the area of cement & building materials.

Visit of Deputy Secretary, MoEF&CC

Ms Ruchika Drall, Deputy Secretary, MoEF & CC, Gol visited NCCBM for discussions with DG-NCCBM on LeadIT
initiatives & activities of NCCBM. She interacted with Scientists and Engineers to follow up on the action plan on
dissemination of findings of Sweden visit amongst cement industry in India. She visited Centre for Cement
Research & Independent Testing (CRT) & appreciated NABL accredited testing facilities available in the area of
cement & building materials.

2022. During his v131t, he reviewed R&D projects and Sponsored projects.
DG visited NCB-H laboratories and training facilities and suggested for
further improvements. DG interacted with NCB-H officials and also

DG interacted with ACH Chairman and Senior executives of South Cement
plants and briefed about upcoming 17th NCB International Conference.




IMPORTANT DAYS OBSERVED

National Technology Day 2022

NCCBM celebrated National Technology Day 2022 on 11" May 2022. This year's theme was Integrated Approach
in Science & Technology for Sustainable Future. Chief Guest for the occasion, DG-IMD, Dr. Mrutyunjay
Mohapatra (connected online) delivered the keynote address thru video conferencing. DG-NCCBM presided over
the event. DG-IMD presented a short presentation about the technological advancement of IMD dedicated for
weather forecasting of the Indian Sub-Continent & briefed NCCBM about the role of technology for the
betterment of society as well as Nation at large. He quoted “There is paradigm shift in the modus operandi of IMD,
from Nirbharta to Aatm Nirbharta”.

Later, DG-NCCBM visited India Meteorological Department (IMD) Head Office in Delhi & met with DG-IMD to
express his gratitude for addressing and motivating NCCBM’s Scientist and Engineers on the occasion of
National Technology Day 2022.

World Environment Day 2022

NCCBM celebrated World Environment Day (WED) 2022 on 03™ June 2022 with sapling plantation at Ballabgarh
campus. This year, World Environment Day 2022 was hosted by Sweden. “Only One Earth' was the campaign
slogan, with the focus on “Living Sustainably in Harmony with Nature”.

08" International Day of Yoga (IDY)

NCCBM organized yoga programs for its staff to mark 73™ day and 12" day of the countdown to 08" IDY 2022 by
organizing yoga session and health talk by Dr. Ankush Kaushik, Chief Yoga Guru and Ayurveda Yoga Acharya,
HoD, Patanjali where benefits accrued from yoga were explained to NCCBM staff. Dr. Kaushik, also gave
demonstration of a few asanas which could be practiced during busy work schedule to maintain mental &
physical health improve spirituality and concentration keeping body, mind and soul fit.

officials from NCCBM- Hyderabad, Ahmedabad and Bhubaneswar connected
online through VC.
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THEMES FOR TECHNICAL DELIBERATIONS

Cement Manufacturing Concrete & Construction

= Low Carbon Cements = Performance and Durability of Concrete

= Energy Conservation Systems = Performance-based Design of Concrete Structures

= Alternate / Waste Fuels and Raw Materials = Concrete Deterioration Mechanisms and Reinforced Corrosion
= Cement Plant Machinery & Project Engineering = Distress Investigation, Repair / Strengthening / Retrofitting

= Productivity Enhancement and Process Optimization of Concrete Structures

= Marketing and Consumer Protection = Sustainable Materials for Green Building

= Emerging Trends = Environmental Management and Sustainable Development

For submissions of papers, Contact: E-mail at papers@ncbindia.com / Mob: +91-9871155118

Opportunities as Delegate

 Policy Makers / Top Management Personnel : o Entry Level Engineers / Chemists :
Sustainability, Modernization, Upgradation Design Practices, State-of-the-art, Knowledge about Equipment
Retrofitting & Plant Rejuvenation, Service Life Design Process & Technologies, Performance and Durability

e Senior & Middle Level Executives : ¢ Engineers, Technologists, Scientists, Economists,
Energy Efficiency, Productivity Enhancement & Academicians & Research Scholars :
Environmental Management, Quality Assurance, Alternate Propagate your Expertise, Innovations,
Aggregates Deterioration Mechanism, Distress Investigation Futuristic Research through Presentations

Technical Exhibition
¢ Cement Plant Machinery Manufacturers, Suppliers, Designers, Automation & Control and
Construction Equipment Manufacturers and all Other Allied Industries may take part in the Exhibition.
¢ Stalls shall be booked on first-pay-first-served basis.
® Contact: Email at exhibition@ncbindia.com / Mob: +91-9873228225 for more details. C .> 4 J
-’ -

Booking Opens

For Registration, Sponsorship, Advertisement & for details please contact :

Highlights of

16" NCB International Seminar

Dr S K Chaturvedi (03-06 December 2019)

Joint Director & Organising Secretary & 1125 Delegates Including 78
17" NCB International Conference on Cement, Concrete and Building Materials Delegates from 18 Countries
Mob: +91-9891989540, +91-129-2666600 = 193 Technical Papers Presented in

24 Sessions
57 120 Stalls by 79 Exhibitors in the
Technical Exhibition

National Council for Cement and Building Materials
Ballabgarh: 34 Km Stone, Delhi-Mathura Road (NH-2)

Ballabgarh-121004, Haryana, India
Phone: +91-129-2666600

Website: www.ncbindia.com

E-mail: seminar@ncbindia.com



ABOUT THE COUNCIL

National Council for Cement and Building Materials (NCB), set up in 1962, then known as Cement Research
Institute of India, is the premier body in India under the administrative control of Department for Promotion of
Industry and Internal Trade, Ministry of Commerce and Industry, Government of India, devoted to research,
technology development and transfer, education and industrial services for cement, building materials and
construction industries. Its multi-disciplinary activities are performed in an integrated and coordinated manner
through its units that are located at Ballabgarh (Near Delhi), Hyderabad, Ahmedabad and Bhubneswar. The six
corporate centres of the council guide the activities at different units. The centre and their main areas of activity

are:
Centre for Cement Research & Independent Testing (NCB-CRT) - Fundamental and Basic Research, Cement

and other Binders, Waste Utilization, Refractories & Ceramics and Independent Testing Services.
Centre for Mining, Environment, Plant Engineering & Operation (NCB-CME) - Process Optimization &
Productivity Enhancement, Energy Management, Project Engineering & System Design, Environmental

Sustainability and Climate Change.
Centre for Construction Development & Research (NCB-CDR) - Structural Optimization & Design, Structural

Assessment & Rehabilitation, Concrete Technology and Management.
Centre for Industrial Information Services (NCB-CIS) - Integrated IT Solutions, Publications & Image Building,

Seminars & Conferences, International & National Linkages, Technical Insights.

Centre for Continuing Education Services (NCB-CCE) - Long-Term & Short-Term Courses, Special Group
Training Programmes, Simulator Based Courses, Workers’ Development Programmes.

Centre for Quality Management, Standards & Calibration Services (NCB-CQC) - Total Quality Management,
Calibration Services, Development and Supply of Certified Reference Materials.

FOR FURTHER DETAILS, PLEASE CONTACT

DIRECTOR GENERAL
National Council for Cement and Building Materials
34 km Stone, Delhi-Mathura Road (NH-2), Ballabgarh-121 004, Haryana, INDIA
Phone : +91-129-2666600
Email: nccbm@ncbindia.com, Website: www.ncbindia.com

HYDERABAD UNIT AHMEDABAD UNIT NCB Bhubaneswar-Project Office
NCB Bhawan, Old Bombay Road, | Smeet Bungalows, B/h. Planet House-2 Plot No. 145, Zone-B, Shed No.4
Gachibowli, Hyderabad-500 008, | (PH-2), Opp. Shukan Shubh-Labh Apt., IDCO Central Store
Qg T L O Mancheswar Industrial Estate

(Telangana State) Boadakdev, Ahmedabad-380 054
Tel: 91-40-23180400, 23180426,  Gujara) Bhubaneswar-751 010, (Odisha)

E-mail: uicncbh@gmail.com, Tel: 91-79-26855840 Tel: +91-9010325172
uicncbh@ncbindia.com E-mail: brencb@rediffmail.com E-mail: ncbodisha@gmail.com




