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Agenda

1. Introduction of BTS-India

2. Introduction of the Bayer Climate Check
= Climate Footprint
= Energy Efficiency Check
= Workflow of the Climate Check
= Data required by customer and results delivered by BTS
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International Locations / Offices
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BTS India all set to cater to the Indian Customer
The BTS India operation started in year 2008 and is now fully manned with
engineers from all the engineering disciplines.

A ECO Industrial Park Site Master Planning project for a major multi
product SEZ site in Andhra Pradesh with more than 5000 acres of land
utilization has been guided for the APIIC development by BTS expertise
and is now under the EIA approval stage. (Cooperation with APIIC, gtz and
BTS as the International Expert Consultant guiding the work of a well
known Indian Consultant).

Project Management Consultancy for the prestigious projects of Bayer
MaterialScience in India.

Actively promoting the inhouse developed and patented technologies:

. CLIMATE CHECK, a tool to reduce CO, emissions / energy demand
and to reduce the CO, footprint of the products.

. Environmental solutions in the field of Waste Water and Waste gas
emissions.

Bayer Climate Check

Technology Services
Jagdish Solanki, BTS India page 4




Bayer Climate Check: Main Characteristics

The Bayer Climate Check

= consists of two elements:

Bayer Clim

= Climate Footprint

= Energy Efficiency Check

imate Footprint

Energy-Efficiency-

= s asystematic screening of all relevant production units to identify
measures for energy & CO,e emission reduction

= supports achievement of targeted climate goals of your
organization

Bayer Climate Check Bayer Technology Services
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Protect the Climate

Climate change represents one of the major
global challenges of our time. That's why
Bayer wants to act to reduce its “climate
footprint”, a symbolic expression of the
negative impact of human actions on the
environment.

Through the Bayer Climate Program the
company is driving forward its activities to
protect the climate and respond to climate
change. The Bayer Climate Check, for exam-
ple, is a new tool for reducing CO, emissions
in production processas.

With the aid of modem biotechnology wa
are increasing the strass tolerance of crops
towards heat and drought, giving agriculture
a chance to overcome the consaquences of
climate change.

To reduce anergy consumption.in offices
and industrial buildings we have cooperated
with partners to develop the “EcoCommercial
Building”. Based on highly efficient polyure-
thane insulation and regenerative enargies
it can meet its own energy needs - a global
concept forzero-emission buildings that can
be implemented in various world climate
zones. www.climate.bayar.com

'S A\

HealthCare CropScience =~ MaterialScience
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The Climate Footprint is the KPI to assess the total
Climate Impact

= Anew indicator to assess climate impact of your production
processes

= Based on the Life Cycle Analysis method

= Takes into account the influence of energy consumption, raw
materials, logistics and direct emissions

= Data acquisition by a detailed questionnaire

Factory gate Factory gate
Transport | Electricity :

Footprint
raw material

from suppliers

By-product

Footprint : 2l e, | o lile Footprint
own raw ‘ Production Footprint Product A Production
. : Dlant A Plant B : Product B
material
Resulting in:
kg CO,e / kg product
Steam
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Carbon, CO,, Climate, ..., Footprints:
Semantics and definitions.

= Carbon Footprint or CO, footprint are frequently used phrases with ambiguous
meanings.

In simple word, Carbon Footprint can be defined as :

A carbon footprint is a ‘measure of the impact of human activities leave
on the environment, directly and indirectly or is accumulated over the life
stages of a product, in terms of the amount of green house gases
produced, measured in units of carbon dioxide’.

= Definition is usually taken from Life Cycle Analysis (LCA) standards (e.g. ISO
14040). Coverage is all gases based on their green house gas potential
measured in t CO.,e.

= LCA covers many more sustainability aspects beyond the carbon footprint.

= Application of the phrase carbon footprint is very wide, e.g. products,
companies, production units (plants, sites, ...), buildings, services, ...

» Product Carbon Footprints (PCF) are already partly used for product labeling

= The Bayer Climate Footprint® is based on the standards for LCA and it is the
certified _method within the Bayer Climate Check. Commercial tools and
databanks are used.

= Climate Footprint ® is a registered trade mark for BTS.

Bayer Climate Check Bayer Technology Services
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CO, emission reporting according to GHG Protocol
distinguishes 3 scopes

. Scopel:
o _3 | direct emissions
o Scope 2: = 5
° indirect emissions from | & 2 tcoze
energy supply © w

Electrical Power>

Heat (e.g. steam)>

NIRZ
@ 4@

@’b
I Scope 3(optional):
material up- and downstream
— Jv

processing, application, transport,
recycling, ...
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Role of CO, emission scopes (Carbon Footprint
standards do not distinguish scopes).

= Scope 1: direct emissions from a plant or product
= Most established and published

= |s clearly regulated for large scale GHG emitters (power plants, steel plants,
refineries, ...) and emissions require tradable certificates

= Scope 2: indirect emissions from energy consumption

» Recently voluntarily reported by companies and organisations (e.g. Carbon
Disclosure Project).

= No legal regulations exist today for reporting, not part of the certification or
trading system

= Scope 3: other indirect emissions from raw materials, product usage, ...
= Not standardized reported by companies though still used
= Lifecycle Carbon Footprints, Product Carbon Footprints:

= In public discussion for product labeling, pushed e.g. by NGOs, retailers
(WalMart, Tesco, ...), and authorities

= Requests from purchasers for carbon footprints of commodity chemicals has
started (e.g. caustic soda), Johnson Controls

_ 2) -
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The Climate Footprint®is designed to cover the relevant
CO, contributions for production units.

/
Carbon Footprints can have any scope between cradle to gate and cradle to grave.
-
/\
Cradle to gate _Cradle to grave >
The Climate Footprint® —-—
covers the impact of our -
products up to the gate (no -
downstream contributions) -
according to LCA rules v -
Raw Upstream  Chemical Bayer Distribution  Product Disposal Total
Material ~ Processing Processing Climate Application Carbon
Footprint

Footprint

Downstream:

Upstream:

Unique allocation of
production
route

Manifold product &
lifecycle routes

Assumptions and
vague approximations

unique CO, allocation
- ambiguous footprint
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The role of the Climate Footprint in your organization

= The Climate Footprint® extends an economic energy efficiency
program (Energy Check) to the Climate Check.

= The Climate Footprint® covers the elements that your organization as
product supplier could influence.

= The Climate Footprint® helps

» o understand the climate impact of our products concerning raw
materials, the supply chain and energy consumption.

= to quantify CO, reduction potentials identified by Energy Efficiency
Check

» {0 prepare your organization for the ongoing public discussion on
carbon footprints and CO, reporting according to Scope 3 (but no
use phase for the time being)

Bayer Climate Check Bayer Technology Services
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The Climate Footprint® shows the individual contributions
The Energy Efficiency Check shows the reduction potential

Examples for Climate Footprints Annual reduction potential from
Energy Efficiency measures

tCO2e/t tCO2e/a
Packaging\ 41 - 45 15271 - 16000
Transport< L 40 - L 14000
Energy Carrier
Power F 35 - 12000
Steam - 30
- 10000
- 25
- 8000
- 20
- 6000
Raw Materials r 15
L 10 - 4000
1905 1950
_ Power L
2 3 5 oo\ 83 ! ! 2000
L0 A 0
Product-A Product-B Product-C Product-C Product-1 Product-2 Product-3 Product-4
Bayer Climate Check Bayer Technology Services
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The Climate Footprint® takes a pragmatic approach to
assess climate impact with limited effort

» There is no absolutely correct value of a Climate Footprint®.
Correctness is a matter of making appropriate assumptions and
applying an accepted (certified) methodology. Accuracy is a matter of
data gathering and detailing the production chain.

* The Climate Footprint® is designed to deliver meaningful results with
limited cost and amount of work
» Use established databank values where available
= Application of Proxies for complex raw materials

* For multi-purpose plants:
» select major products

= Lump products and create typical footprints rather than many individual

= Typically scope to budget for 5 — 8 days is possible (data gathering
at plant/site not included)

Bayer Climate Check Bayer Technology Services
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Carbon Footprint, other approaches & public
expectations

» Retailers push the Product Carbon Footprint to differentiate from
competitors.

* NGOs push the Carbon Footprint as an industry independent tool to
avoid green washing

= Politics is looking for cross-industry applicable methods.

= Non-energy Iintensive industries (e.g. IT, communications) introduce
carbon footprints. This creates pressure on the energy intensive
iIndustry.

= Winners of a ,low carbon society” push the carbon footprint.

» PCF are used where it promises opportunistic advantages. No
systematic and comparability of current approaches.

= Most companies communicate the value of their products.

» BTS offers the calculation of Carbon Footprints according to LCA
standards as a service.

Bayer Climate Check Bayer Technology Services
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Product Carbon Footprint: Example Tesco (UK)

» 20 products in the following categories:
— Laundry Detergent
— Orange Juice
— Potatoes
— Light bulbs

* Launched 29t April

Bayer Climate Check Bayer Technology Services
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CO, communication: example AstraZeneca

» AstraZeneca also reports scope 3 emissions and admits
that these emissions will increase (probably foresighted
approach to avoid possible threats from PCF)

Total GWP emissions 2007: 1.29 million tonnes

Emizzions from imparted
energy e.g. electricity,
steam and district heat 21%

Erniz=ions fram inhalation
medicine products 27 %

Emiz=ions from waste

Direct emissions from incineration 2%

facilties 22%
Travel and tranzport
emizsions 28%
_ 2 .
Bayer Climate Check > Bayer Technology Services
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How to get data for the Climate Footprint

Data Acquisition by a questionnaire concerning:

Energies

Utilities

Raw Materials, Products and byproducts
Auxiliaries

Transportation

Waste and waste treatment

And all further possible sources of emissions
(e.g. refrigeration, direct emissions)

results in:

as-is-state (basis scenario) of the plant

Documentation of the technical processes

Bayer Climate Check
Jagdish Solanki, BTS India page 18

Bayer Technology Services



The Climate Footprint is certified by TUV Sud

ZERTIFIKAT

Die Zertifizierstelle , klima und energie®
der TUV SUD Industrie Service GmbH

beacheainigt, dass das Untemshmen

TR Bayer Technology Services
fn) Hover Technology Services GmbH
; 51368 Leverkusen
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Management Methode
Bayer Climate Footprint”

R

*exklusive Koppaiproduktion
die Voraussetzungen erflllt und entsprechend dem
CMS Standard GHG 03
ein THG-Managemeni-System eingefGhrit hat.

=y = =

Durch den Audit der Pilotaniaga Baytown®, Baricht-Nr. 1063236,
viurde der Nachweis erbracht, dass diese Anforderungen erfillit sind.
Die Giltigkelt des Zertifikates wird jahrlich oberproft

Zedtifikats-Nr.: 03,0007.08

Manchen, 2008.04-23

ZERTIFIKAT @ CERTIFICATE #
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identifies measures for energy & CO,e emission reduction —
applies of a wide range of state-of-the-art methods and tools

In a systematic approach

brings together the experience of plant engineers and ¥4
operators
and BTS experts from several competencies

B

BTS has successfully executed more than 40 projects

Customers are: BMS, BCS, BHC, Currenta, Lanxess,
Saltigo, H.C. Starck, Ineos, Clariant




Energy Efficiency Check — Workflow

Analysis

Idea
Generation

Evaluation

Implementation

After Sales
Service

Bayer Climate Check

An Energy Efficiency Check comprises three steps
= Analysis

» |dea Generation

= Evaluation

Results: List of feasible improvement suggestions
= Savings potential

= Costs (rough estimate, if possible)

» Profitability (rough estimate, if possible)

Implementation and after sales services optional

= Sustainable Implementation with Monitoring
of identified energy efficiency projects

= After Sales Service

Bayer Technology Services
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Energy Efficiency Check — Workflow

Analysis

Analysis » Goal: -identification of main levers
for energy reduction
- acquisition of data
Idea = Determine and quantify energy consumers / producers
Generation = Determine relevant data of energy consumers / producers,
e.g. power, temperature, flows, technical equipment data
= |f reasonable: build / update process model
Evaluation = Result: consistent data base -> reference case
Energy Distribution Sankey Diagram
5% 4%
30%
10%
18%
M electricity 249,
B Steam 30 bar
[0 Steam 6 bar
M process water 25°C \
Bayer Climate Check Doocing veter15°C Bayer Technology Services
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Comprehensive Energy Audit — Workflow

Ildea Generation

Analysis = Goal: determination of measures for energy reduction
= Application of a wide range of state-of-the-art methods
= I[mprovement measures range from simple operational
Idea adjustments to complex adjustments
Generation
Evaluation
Different levels of
energy optimization
How?
ayer Climate Chec ’\ i
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Comprehensive Energy Audit — Workflow

Energy & Utility Supply
Assess efficiency of energy generation and
distribution

Raw Materials
Optimize raw material consumption

Operational Improvement
Optimize operating parameters and process control

Process Design Improvement
Optimize process design, check application of
innovative technologies

Buildings & Facility
Assess heating, lighting and HVAC

Bayer Climate Check Bayer Technology Services
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Energy Efficiency Check — Workflow

. Example
Idea Generation | B |
Analysis :
y = Equipment check
= Evaluation of performance of larger energy consumers
= Checklists: check for best practice / benchmarking
Idea. = Examples:
Generation » |arge pumps: operating point,
control strategy,
frequency drive
] » heat exchanger: control strategy,
Evaluation cleaning program in case of fouling
= unit operation such as dryer, high-viscous-equipment etc.
Bayer Climate Check Bayer Technology Services
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Energy Efficiency Check — Workflow

. Example
| Idea Generation
Analysis :
y » Heat Integration / Heat Recovery
= Pinch Analysis (if reasonable):
heat integration possibilities, heat exchanger network
|dea_ = Total Site Analysis (if reasonable):

Generation heat integration across plants e.g. via utility systems

» Heat recovery and reuse of waste heat:

check application of technical solutions such as
Evaluation absorption chiller, heat pumps, vapor recompression
Pinch Analysis mid”e*r‘ne;r:id“g
|
N
i ] heat integration
. _J possible
N

min cooling demand ENTHALPY G
Bayer Climate Check Bayer Technology Services
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Energy Efficiency Check — Workflow

Analysis

Idea
Generation

Evaluation

Bayer Climate Check
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. E |
Ildea Generation

= Operational / Process Improvements

= Improved process operation and process control:
optimize operating parameters and set points,
example:
= distillation: operating conditions, control strategy

= scenario studies with process models:
analyze effect of altering operating parameters

= analysis of operating data
» Improved / alternative process design
example: replacement of trays by packing in distillation

Analysis of Operating Data Process Model

18 7 15” e 1 :
s 1323 N .
c 14 13 ‘?..."‘:‘ R r—iﬂ
z oo A i
12 ?ﬁ, 5
10 M 2
£
&os
206811 . Steam/Feed —~

44| - Steam/Feed B ’7 GL

- Steam/Feed H\hﬂ:@&'j
027 Steam/Feed ~ lg—tg Shalha
0.0 1 :

2 4 6 8 10 12 14 ;
Feed flowin t/h >




Energy Efficiency Check — Workflow

. Example
Idea Generation et |
Analysis .
y = Energy / Utilities
= Auditing of energy and utility systems (dependent on
scope):
ldea e.g. steam and electricity generation, cooling towers,
Generation pressurized air, refrigeration, HVAC
= assess utility generation by benchmarks and expert evaluation
= assess utility distribution grids (e.g. leakage elimination, steam-trap
] maintenance, return / reuse of condensate)
Evaluation = Energy contracting:
analyze energy contracts and check for suggestions for
cost savings
-~ Utility Systems
Bayer Climate Check Bayer Technology Services
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Energy Efficiency Check — Workflow

. Example
| Idea Generation
Analysis .
y On-site
= Brainstorming and interviews:
Goal: incorporate improvement ideas from plant management
ldea and operating employees
Generation Perform moderated sessions of open brainstorming
and interviews with:
_ Plant management / plant engineers
Evaluation

Bayer Climate Check
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Operating employees
Experts from customer

BTS experts

Facility Check:
plant inspection tours by energy experts,
e.g. inspect insulation, assess illumination

Bayer Technology Services



Energy Efficiency Check — Workflow

Analysis .
y Profitability +
Cl
profitable ‘
ldea ‘ ®
Generation ‘ O
3 years ROI . i’
Evaluation ‘
not O
profitable
*9 @
C3
>
difficult €asy  Technical
Portfolio Categories Feasibility
A = feasible and profitable @ steam
B = likely feasible and profitable, needs further evaluation ‘ - .
C1 = technically (currently) not feasible but profitable ectricity
C2 = technically feasible but not profitable ‘ Coolants
C3 = technically (currently) not feasible & not profitable

"\ Bubble Size = Savings Potential
Bayer Climate Check @

Bayer Technology Services
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Energy Efficiency Check — Workflow

. I
_ = Rough evaluation of measures
sis for energy reduction with regard to:
= Feasibility
= Savings potential
Idea J p_
Generation = Costs (estimate)
= Profitability (estimate)
Evaluation = Categories of feasibility :
A B C (C1/C2/C3)
Feasible Needs further Not Feasible
e.g. proven Evaluation
technology, no
obvious concerns
= Result: list of feasible improvement suggestions
with savings potential, costs and profitability
ayer Climate Chec ’\ i
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Energy Efficiency Check — Workflow

Provided by Customer

= Experienced contact persons on-site with process and
operating knowledge (e.g. plant engineer),
preferably one main contact person for the entire project

» Process flow diagrams, P&ID, equipment specifications and
other relevant technical information

» Process description / process manuals if available

= All necessary data data identified in the pre-visit and
data regarding the climate footprint

= Operating data
» Results of existing studies and projects

» Resources from key operating personnel, plant management
and plant engineering for brainstorming sessions and
Interviews

Bayer Climate Check Bayer Technology Services
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Data required for preparation of offer and Kick-Off

Required data by data acquisition sheet

» Data acquisition by a detailed questionnaire (excel) for each
plant

= Necessary because of 2 reasons

» Proposal based on information won at Pre Visit and by data
acquisition
= Best preparation of future Kick-Off to start Idea generation
efficiently
= Which utilities are used ?
= Which amounts of utilities are used ?
= Which aggregates use which amounts of utility ?
- Result: consistent data base -> reference case

Bayer Climate Check Bayer Technology Services
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Bayer Climate Check —What do you get ?

Provided by BTS

= Power point presentation for each investigated unit with general
Information about Climate Footprint and Energy Efficiency Check

= Constraints and assumptions

= Calculated footprints

= |dentified energy savings projects

= summary
= Detailed report for each unit about

= Additional detailed description of identified projects
= Executive summary per Site

= Possible savings of energy, CO,, costs

= Payback time (if possible)

= Category of measure (A,B,C)

Bayer Climate Check Bayer Technology Services
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Procedure for Project Planning and Execution

-First Contact

Project Planning: Site Pre-Visit
= Rough estimation of complexity

Check of data availability

Check of availability of plant personnel

Set-up of project schedule

Duration: 1-2 days

Proj. Planning: Preparation
= Data acquisition by BCS
= Preparation of offer by BTS

= Duration: ~1 month

>

Bayer Climate Check @ Bayer Technology Services
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Powering Your Performance

INNOVATION ENGINEERING OPTIMIZATION

THANK YOU

Info@bayertechnology.com
www.bayertechnology.com
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Data acquisition by questionnaire

Raw materials

estimated load
capacity of used
transportation
device [metric
tonnes]

Quantity Used specific use for estimated

Name of Raw Material Per Year in EERENN [ECCINES (5 Source of Raw Material SR MOd? EIFRER d|§tance t9
number letters from Material main supplier

nn r -
LT enumeration) [km]

index

1 Schwefelkohlenstoff 4000 a,b,c Supplier in Cologne Tank waggon 35 52
2 Schwefelkohlenstoff 0 a,b,c Supplier in Poland Tank waggon 800 0
3 Propylendiamin 2250 a,b,c Supplier in Leverkusen Tankcontainer 30 23
4 Ammoniakwasser 537 a,b,c Supplier in CP Dormagen via pipeline on Site 0
5 Zinksulfatlauge 15520 a,b,c Supplier in CP Uerdingen Tankcontainer 50 23
6 Natronlauge 16400 a,b,c Supplier in CP Dormagen via pipeline on Site 0
7 Galoryl 288 a,b,c Supplier in France Tankcontainer 600 20
8 Borrespeerse 964 a,b,c Supplier in Norway Tankcontainer 900 25
9 Hexamethylentetraamin 77 a,b,c Different suppliers Paper-bag on site 0
10 Silitin WP 70 525 b FL-plant via pipeline on Site 0
Emissions

Quantity Per

Condition of waste further information ?
Year

Name of Waste

Abgabe an TVA DOR. Frigene werden zerstort

Bayer Climate Check

Bayer Technology Services
Jagdish Solanki, BTS India page 39




Cost and Energy (CO.,eq.) distribution

XXX Plant Energy Cost Structure, Year-2008
Cost in Th Euro, Total Energy Cost: 1196 Th Euro/a

Other Uhilities, 35,
3%

Water , 21, 2%
Electricity, 225, 19%

Cooling Water, 122,
10%

Steam, 380, 32%
“\—Chilled Water, 338,
28%

\

Brine , 76, 6%

Bayer Climate Check
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C0O, equivalent in year-2008: 8980 tCO,ela

Nitrogen, 34, 0%

Water, 4, 0% Electricity , 1215,

14%

Cooling Water,
2750, 31%

Chilled Brine, 105,
1%

Chilled Water,
387, 4%

Steam 10 bara,
4485, 50%

Bayer Technology Services




Determination of relevant energy consumers in plant

<7

Consumption [MWh/a]

16000

Chilled water consumption distribution at equipment level

14000 +

-
)
-
-
-

10000

BO00

G000 -

44000

2000 {1470

14382

2 2 2
12148 12T8T 12787 12787

9591 951

7191 T8
6394

5451
1930 4250 494 4494 4786 4786 5034

349

1847 1970 2016 2022 2386

@
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Equipment

Bayer Climate Check
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Equipment check spray dryer in plant XX

Initial Situation

= 2 existing spray dryers are equipped with
two-component jets with external mixing

= Required atomization of Antracol-slurry in
two-component jets is realized by large
amounts of pressurized air

Approach

= Slurry atomization with high-pressure jets

» Therefore, installation of new high pressure
pump required

Results

= Measure will lead to savings of pressurized air
(19 million Nm3/a, 12 % of total energy costs)

= Constraints:
» Installation of new high pressure pump
= check pump availability
= check patrticle size distribution
= New pump needs electricity

Bayer Climate Check
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+«—Slurry

m 0.5-5 bar

«——— press. air

two-component jets

HHEE Air-Flow / Slurry-Flow = 1,5

Slurry

50-100 bar

high-pressure jets

AL

Category B '
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FU Dormagen - Heat integration in FU1

m |a| Situation

» Required air for spray dryers is heated up
from 10 °C to 180 °C with steam (30 bar)

= Off-gas from spray dryers is emitted to
environment, temperature above dew point
(about 85 °C), volume flow: ~ 30.000 m?3/h

?pproach

» Heat Integration: new heat exchanger to
preheat cold air with off-gas

!esu|ts

= Measure will lead to savings of 30 bar steam off-gas ,
(10,4 % of total energy costs)
- outlets cold air
= Constraints: _
= |nstallation of heat exchanger is dependent on o Inlets
= capacity of steel construction EXIStlng heat
* required permission (new waste water stream) exchangers

» Corrosion and fouling of heat exchanger need to
be considered

Bayer Climate Check Baver Technology Services
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Condensate recovery at site

Condensate Recovery for Entire Site, Bayer Cropsciece Site XXX

] Allocated |Theoretical| Present Steam Available _ | Specific . | Available | Calerific| Saving in .. |Assumed | NG saving
ri') Plant Name Steam Available | Condensat | sendto | Condensat Dﬁ.hﬂ Heat of EH'E::ilolailn Thermal |Value of NG Cost S;gmg " operatin | in 1000
Consumption | Condensat e NDCT e Water Y¥|HeatLoad| NG Consumpt g hours Sm*/hr
t'a ta t'a t'a ta C | kikg'C % MJ/a kJ/Sm® sSm’ /a INR/a | £/a hr 1000 Sm*/hr
1 |Plant-1 5523 4971 0 1149 622 50 4187 04 % 800073 6732 26930 311162 | 4767 | 6000 0.00324
2 [Plant2 23356 21470 2635 2854 16081 50 41587 84% 3366641 | 3B732 109112 [ 1309345 (20144 | 8000 0.01364
3 [Plant3 1427 12804 9505 3118 177 A0 41587 54 % 37118 36732 1203 14436 | 222 5000 0.00015
4 [Plant4 13847 12462 0 1553 10903 50 41587 54% 2283862 | 3R732 74019 8085234 [ 13665 | 8000 0.00925
5 [Utility Block-1 21067 18960 18950 0 1] 50 4187 54% 0 36732 0 0 0 5000 0.00000
6 [Utility Block-2 709 G352 6352 0 1] 50 4187 04 % 0 6732 d d 0 5000 0.00000
7 [Utility Block-3 7154 6439 6439 0 1] 50 4187 84% 0 36732 0 0 0 5000 0.00000
Remaining
g [Plant not 48925 44033 4403 17613 22016 50 41587 84% 4609102 | 36732 149330 1792560 (27578 | 8000 0.01867
in Scope

Total natural Gas Saving
Matural Gas Price

Cost Sawing in INRfa
Cost Sawing in €
Aszsumed operating hours

Matural gas saving in 1000 Sm3/hr

Assumptions

359645 Smtia
12 MRS
4315737 INRfa
FE396 Sis
8000 hr

0.04496 1000 Sm’/hr

The available condensate of entire site can be collected in one common tank and then to be utilised for prehating of boiler feed water, as the condensate collected in insulated tank temperature is

assurmed 85°C

Condensate Flashing Loss =10 %
Boiler Efficiency = 84%

7o 00 b —

The avareage temperature of available DM Water (to be used as a feed water for boiler) is assumed as 35°C and so AT= 50°C

For the plants which are not in scope of climate check It is assurmed that 10% of total steamn consumption condensate is recovered
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ldea generation

il
Idea Generation, Brainstorming : XXX Plant
Sr. N P
Mo -+ Title - Description - |affected utility -~ Name of Authol ~ Cdlegolyv
“acuun booster instead of steam Steam is the major consumer in plant so can a vacuum .
1 A ) ! Steam tanaoj Tank ++
ejectar booster be used instead of steam ejector
2 |Energy sfficient motor TBAC distillation reactor RE22ASB motor to be replaced Electricity Jagdish Asawa +
by energy efficiency motor
3 |Brine circulation Brine circulation (H.E.) valve to he closed where not Brine Jagdish Asawa +
reguired
4 |Condensate collection Steamn Condensate to be collected and use for Sodiuns Steam Jagdish Asawa
bicarbonate preparation
S |Steam trap checking Steam traps to be checked Steam Jagdish Asawa u]
Auto shut off valves for steam ejectors interlocks with
Auto shut off for ejectors and .
51 circulating pumps & vacuum valves to reduce staem Stearmn, Electricity |Snehal Patel ++
interlocks far pumps
consurmption
7 |Hot oil heating Use hot oil heating system instead of steam heating Steam Bipin Fatel -
DICO plant chilled water return circulation in WAMP.
. . Reqguire prope instrurmentation. Flowmeter, control wvalves, [Chilled Water, . .
g |VamMP. Cilculation pump return termperature, RTD, etc.. So “ARMP circulation pump|Electrictity Jaymin Yashi -
stop
9 |LP steam line size Changes in LP Steam line size in recovery reactors with Steam Prashant Khachare |0
minimurm loops
10 |Line size (?hl”lﬂg line size to be modify in recovery HE's with poper chilled water Prashant WKhachare |+
line loops
11 [Interlock for MHEOS C3 HE MHTEDS €0 HE chilling supply line autoactive fnterlok) (o ey arey Prashant Khachars |-
get ©9 supply temp. instead of continious chilling supply
12 |Energy efficient motar Energy efficient motor for =15k Elactricity Jagdish Solanki ++
13 Performance Measurement of coaling Performance hMeasurement of cooling towers Canling ‘Water, Jagdish Solanki
towers Electricity
14 [wFD for Purmps WFD for cooling tower circulation purmps Electricity Jagdish Solanki +
15 |Hewxane preheating Hexane feed can be preheated by condensate to reduce Steam B. Tiwari 0
the stearm consumption
16 Drry wacuum pump instead of steam Dry vacuum purmp can be used in place of steam ejectaor Steam B. Tiwari .
ejector (2CEB preparation, crystallization, distillation)
17 |Increase Distillation rate I:t';r::se rate of distillation can help in reduction in ejector Stearm B. Tiwari o
18 High efﬁ_clency pumps_for cooling ngl'! efficiency purmps for coaling tower with energy Elactricity D. Panchal -
tower with energy efficient water efficient water
19 [Distillation Column preheating with vapor condensation Steam D. Panchal -
20 [APFC control at plant level APFC control at plant level Electricity D. Panchal -
21 |Process Optimization Redut:e.z S-D|\-'Er‘|lS in process wherever possible of solvent Stearn 0. Panchal o
to be distilled
On JOff valve for condensers Chilled
+
22 [On fOff walve for condensers jBE[::::Ed e ater WatonBrine D. Panchal
Descaling of condensers Chilled
23 |[Descaling of condensers —Preventive maintenance schedule is required to keep . =. L Kadwe +
. . h Water/Brine
efficiency of heat transfer is not deteriorated
= le hot 4 o fi " Instead of recycling back the condensate to cooling tower
24 Boyeie Not condensate for steam basin export that for steam generation. C.T. efficiency lost|Steam A M Siddigque -
generation " N A .
is vary big of done the recycling to cooling tower
25 |Steam trap revise Higher type of steam trap for difference heating Steam A M Siddigue +
application and regular maint
26 |Insulation Good insulation with international Standard. Critical Steamyd cooling A M Siddique ~
thickness of insulation concept where needed utilities
27 |Condensate recavery Steam trap water to be use for process consumption Steam Bhaumik Pathak .
where (H20 warm) is needed. i.e. carbonate preparation
28 [Recycle of low GPL Low GPL of residue should be recycled Ehaumik Pathak -
. B Cooling Tower: lmpeller Trimming or %FD, detla T, Cooling “Water, B
29 [Cooling tower - trimming increase delta T to 5 °C Electricity Jagdish Solanki ++
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Evaluation of measures

i Chilled Water Generation with VAM
Steamn Consumption for WAl 4.5 kg/TR
«=) Bayer Technology Services ~_ Jumsto Oeniew Potential description Steam Cost 100 NRR
Project Mo: Process f Plant: Title: To replace YAM with Screw compressor for chilled water generation Chilled Water Generation with Screw Compressor
P - Date T ] by T Rev [ Univa&kz ] Sheat Specific power consumption of Screw Compressor [ 0.75 KW/TR
J 2052010 | [ J Solanki | 1 [ AIVAM | 1 Electricty price | 734 €3

Project Sum

ary: Status Quo and Optimization ldea

Current Situation:

Currently Chilled water is produced by vapor absorption machines which is operated with 8 bara steam and the major contributor to operation cost.

Since the cost of Matural gas is increasing day by day the cost of steam is also increasing day by day and hence it calls for alternative efficient technologies
for generation of chilled water. Right now there are already three screw compressors are installed in utility block for chilled water generation.

Project ldea:
The project idea is to replace the WAM units with Screw compressor based vapor compression refrigeration systems which are more energy eficient then
AR units.

Potential Calculation:

Spceific steam consumption for WAM is around 4.5 kg/TR

Specific power consumption for screw compressor (chilled water temperature: 6.5°C) is around 0.75 kKW/TR.

In DICO Plant total chilled water load is around 2048880 TRYa (7171 MyWh/a) in year 2008

In CYFO Plant total chilled water load is around 1123752 TR/a (3933 MyWhéa) in year 2008

Capacity of screw corpressor for DICO plant is around 260 TR.

Capacity of screw cornpressor for CYFO plant is around 150 TR

Total steam consumption of DICO & CYFO plant if VAM is operated is calculated and it is 14277 tfa and steam cost is 225574 €fa

Total electrical power consumption of DICO & CYFO plant if screw compressor is operated is calculated and it is 2379 MVWhia and power cost is 174653 €2
Thus with screw compressor net saving in cost is 50921€74.

Investment Calculati
Investment cost includes mainly the cost of new screw compressor, modification, electrification, insulation cost
Irnvestment cost is calculated and total investrent estimatedsis approximately 107000 €/a

Constraints:
Usage of existing AN units has to be found out or this idea should be implemented for old AR

There are already three Screw Compressors already installed in utility blocks, presently Screw
compressors are required for DICO & CYFO plant

DICO Plant:

DICO Plant Chilled YWater Load 85370 TRDays/a] 2048580 TR/a[ 7171 Mwhia
Agsumed Operating hours 8000 hr
DICO Plant load 256.11 TR
Reguired Screw compressor capacity 2680 TR
Steam cost if Chilled water is generated with VAM
Steam consurmption with VAWM [ 9220 tia
Stearn Cost | 145675 €fa
Electricity Cost if chilled water generated with Screw Compressor
Electrical power consumption with Screw Compressor [ 1536.66 MwWh/a
Powsr cost | 112790.644 &fa
CYFO Plant:

CYFO Plant Chilled Water Load 46523 TRDays/a] 1123752 TR/a] 3933MwWhia
Assumed Operating hours 8000 hr
CYFO Plant load 140 TR
Required Screw compressor capacity 150 TR

Stearn cost if chilled water is generated with WYAM
Steam consurmption with VAM [ 5057 tha
Steam Cost | 79899 €3

Electricity cost if chilled water generated with Screw Compressor

Data Source / Previous Work: Electrical power consumption with Screw Compressor [ 843 MWhia
Power cost | 51853 £a
rojoct Economics: Total Steam consumption of DICO & CYFO Plant 14277 t/a
" Energy Savings | Cast Savings Cost Savings | Carbon dioxide | Quantity [unit Quantity [unit Steam ansumptign in tfhr 1.78 trhr
Utility Type Units Comments
[M¥¥hia] AP [Ea] LP [Efa] savings [tfa] per annurn] per hour]
Electricit oo IT4EE] 0 24454 237344 0297 MW - Steam cost for DICO & CYFO Plant 225574 &
Steam 10 bar 0.00 205573 i 60404 14276.8 1,788 t , Total Electricity consumption for DICO & CYFO Plant 2379 MWWhihr
Total Savings: 0 50923 0 1739.40 Electticity consumption for DICO & CYFO Plant in MWhihr 0.2974 MyWhihr
A = feasible and profitahle .
B = likely feasible and profitable, needs further evalugtion Elecmcllty (?USt far plCO & CYFO Plant 174653 &fa
107000 1 =technically (currently) not feasible bt profitakle Met saving in operation cost 50921 €3
1 defined by customer 2 = technically feasible but not profitakle B - -
Total investrent [£] 107060 C3 = technically not feasibis & not profitabiz Equipment cost calculation
Payback time Ja., 210 __ 1 = not rateablsinonsernsical Cost of 260 TR Screw compressor 3700000 INR/a
A i ification: Cast of 150 TR Screw compressar 2500000 INR/a
Pipin modification 250000 INRfa
T Insulation modification 250000 INR/a
. Electrical modification 250000 INRfa
. L . Civil madification 10000 IMRfa
Project Description: Who Until Total equipment investrment cost in INR G9E0000 IMR/a
Total equipment investment cost in €a 107077 €4
Say Total Investment cost is 107000 €4
Project Execution hy Custemer: i I hack 1 517
Lead Responsability: Follow up: Completion until: imple pay back time . gar
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Example of process improvement

M|a| gltuation

» Reactor R268 is used for EDC solvent recovery, during this process agitator
RPM of this reactor is maintained at 90 RPM.

= Rector R268 have motor of 22.4 KW and at 90 RPM it is consuming 18kW
electrical power. Operating hours of reactor R268 in year-2008 are 6420 hr/a.

Wproach

» Project idea is to reduce agitator RPM of reactor R268 and save electricity
power consumption of agitator.

= RPMto be reduced in such a way that there is no adverse effect in process.
Plant has already taken trail and RPM is reduced up to 67 RPM.

HESUhS

= At 90 RPM power consumption of reactor R268 motor was 18 kW, 6420
operating hours in year 2008, total power consumption: 115.6 MWh/a.

= At 67 RPM power measured power consumption of motor is 11kW, operating
hours 6420, total power consumption of is 70.62 MWh/a.

= Saving in power is around 45 MWh/a, which leads to cost saving of 3299 €/a.
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