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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

Headquarters Berlin
Bergkamen
Regional Office [R=UIfeJeIS Dormagen

Benelux Leverkusen/Germany Elberfeld
Regional Office Antwerpen/Belgien Leverkusen Regional Office
North America Uerdingen Asia
Baytown, TX/USA endelSheim Shanghai/PR China
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@ Regional 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 / Bayer Technology Services
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Bayer Climate Check: Main Characteristics

The Bayer Climate Check

= consists of two elements:

= Climate Footprint

imate Footprint

= Energy Efficiency Check

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
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Climate change represents one of the major
global challenges of our tima. 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 processes.

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

To reduce energy consumption inoffices
and industrial buildings we have cooperated
with partners to develop the “EcoCommercial
Building”. Based on highly efficient polyure-
thane insulation and regenerative energies
it can meet its own energy needs - a global
concapt forzero-emission buildings that can
be implemented in various world climate
zones. www.climate.bayar.com
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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 ’ 5
raw material |
from suppliers

By-product

Footprint i Eﬂ]' _ = [ﬁ,‘. Footprint
own raw ‘ Production Footprint Product A Production
. : Plant A Plant B : Product B

material =
Resulting in:
kg CO.,e / kg product

Steam =
Bayer Climate Check @E“ Bayer Technology Services
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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.

3
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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
l Scope 3(optional):
material up- and downstream
— -&

processing, application, transport,
recycling, ...

3 .
i=+2= Bayer Technology Services
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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

ZJ" | -
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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

L= Bayer Technology Services

Bayer Climate Check
Jagdish Solanki, BTS India page 11



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
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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 - | 14000
Energy Carrier
Power - 35 L 12000
Steam - 30
- 10000
- 25
- 8000
- 20
- 6000
Raw Materials 15
L 10 - 4000
1905 1950
i Power L
2 > ° Steam |—|838 ! ! 2000
L O N O
Product-A Product-B Product-C Product-C Product-1 Product-2 Product-3 Product-4

Bayer Climate Check Ay ) I)ElyCl' 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
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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
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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 CE 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%

Bayer Climate Check (247 BEI},’CF 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 Example

n 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 [2aYex) BEI\"CI’ Technology Services
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The Climate Footprint is certified by TUV Sud

ZERTIFIKAT

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

bescheinigt. dass das Untemehmen

Bayer Technology Services
Haver 'Technology Services GmbH
51368 Leverkusen

CEPTUONKAT @ CERTIFICADO @ CERTIFICAT

fir den Gelungsbereich

Management Methode

Bayer Climate Footprint®
“exklusive Koppalprodukbion

die Voraussetzungen eflllt und entsprechend dem
CMS Standard GHG 03
ein THG-Managemeni-System eingefihrt hal.

Durch den Audit der Pilotanlage Baytown®, Baricht-Nr. 1063236,
vurde der Nachweis erbrachl, dass diese Anforderungen erfiillt sind.
Die Goltigkekt des Zenifikates wird jahelich Gberproft

Zerifikats-Ni.: 03.0007.08

Manchen, 2008-04-23

ZERTIFIKAT # CERTIFICATE #

Bayer Climate Check @E Bayer Technology Services
Jagdish Solanki, BTS India page 19 S N






Y . [he Energy Efficiency Check...
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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

e

BTS has successfully executed more than 40 projects

Customers are: BMS, BCS, BHC, Currenta, Lanxess,
Saltigo, H.C. Starck, Ineos, Clariant
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Energy Efficiency Check — Workflow

Analysis

Idea
Generation

Evaluation

Implementation

After Sales
Service

Bayer Climate Check
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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

=+2=) Bayer Technology Services




Energy Efficiency Check — Workflow

Analysis

= Goal: - identification of main levers
for energy reduction
- acquisition of data

Determine and quantify energy consumers / producers

Determine relevant data of energy consumers / producers,
e.g. power, temperature, flows, technical equipment data

If reasonable: build / update process model
Evaluation = Result: consistent data base -> reference case

Analysis

Idea
Generation

Energy Distribution Sankey Diagram

_ y |

30%

10%

18%

leiecﬁlaty ' 24%
W Steam 30 bar

| [(1Steam 6 bar
W process vater 25°C

DY, .
Bayer Climate Check ST ( 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?

Bayer Climate Check - BH_\'CI' Technology Services
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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 @ER BEI\,’CF Technology Services
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Energy Efficiency Check — Workflow

. Example
Idea Generation  Example
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.

_Motors
%

4

01= | b :
Comprg8sors =

Bayer Climate Check
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Energy Efficiency Check — Workflow

_ ldea Generation
AR » Heat Integration / Heat Recovery
= Pinch Analysis (if reasonable):
heat integration possibilities, heat exchanger network
Idea = 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
A

)

TEMPERATURE

)

] heat integration
N ) possible

~

min cooling demand ENTHALPY

Bayer Climate Check
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Energy Efficiency Check — Workflow

Analysis

Idea
Generation

Evaluation

Bayer Climate Check

. 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
2.0
18 *
i g
= [ SN A I ==
= W 3?-'& U e
s JEone RS
B2 ?ﬁ. R ;
£ X 21 -
Boe oo 2 B N T
%0511 Steam/Feed I : e
44| - Steam/Feed LL‘XL
- Steam/Feed s -
0211  Steam/Feed T e e e R e B ##fjﬁ ,f«Fajﬁw
00 o J:-H]] ]
2 4 H E 10 12 14 o &k ] L
: - ) Feed flowin th {L‘;ii‘zv?a—fnﬂ* S T AJL
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Energy Efficiency Check — Workflow

_ ldea Generation
e sis = 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

B

DY
Bayer Climate Check (\P
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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
Jagdish Solanki, BTS India page 30

Operating employees
Experts from customer

BTS experts

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

!4 ] ."\’.u"'
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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 B;i_\'@ I Technology Services
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Energy Efficiency Check — Workflow

_ = Rough evaluation of measures
eSS for energy reduction with regard to:
= Feasibility
. = Savings pgtentlal
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

Bayer Climate Check 2er) B’d}'Cl' Technology Services
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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 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 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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BACK UP SLIDES
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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 .
tonnes/yea 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

Name of Waste Quantity Per

Condition of waste further information ?
Year

Abgabe an TVA DOR. Frigene werden zerstort

Bayer Climate Check " J Bayer Technology Services
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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%

Jayer 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

|nitia| 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

Kpproach

= Slurry atomization with high-pressure jets

» Therefore, installation of new high pressure

pump required

ﬁesults

= 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 Category B
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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




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

Category B ( Bayer Technology Services

.

Bayer Climate Check
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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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B )
Ho - Tile - Dasciiption =|affectad utility —| MName of Authoi - c'“i’-lm-"'-.-
“aouun booster instead of steam Steam is the major consumer in plant 5o can a vacuuam
T |ajactar hoostar be usad (hataad of staarn alactor Staarn Fanaj Tank o
- oA distillation reactor REZ2A/D motor to be replaced i . .
2 |Energy efficisnt motor by anargy efclancy motor Elsctricity Jagdish Asmwa
3 |Brina eirculation Er;rLI,T,.;é”:HIHIi“” (H E.J valve to be closed whare not Brine Jagdish Asawa N
4 |Gondonsate collection E&"ﬂ‘:&”ﬂﬁf{;‘jg:‘:";:mtl‘:é? O ] B0 el o ey Jagdish Asawa
£ |Steam trap checking Steam traps to be checked Stmam Jmgdizh Ammwa
. Auta shut off wvalves for steam ojectors interlacks with
13 m‘;fl::;'; :ﬁf:u"r?::t”“ and circdlating pumps & vacuurn valves ta raduce staamm Staarn, Elactiicity [Snahal Patal -+
cansumption
7 |Haot oil heating Ume hot oil heating system instead of steam heating Steam Bipin Patel -
OISO plant chillad watar raturn circalation in WakP,
Require prope instromentation, Flowmester, control valves, [Chilled Water,
(=} [ ]
B vAMP. Clledlatian pump raturn temparaturs, HT0O, ato.. So %AMP circulation pump|Clectrictity daymin Sazhi
atap
g |LP steam ling aiza nl:;ll'ill:inn?:r; i|ré::58l..m ling @ize in racovary reactors with Staarn Frashant Khachara |0
10 |Line aize ll;::llli;gplzm wide o be rmodity in recovery HE's with poper chillad watar Frashant Khachara |+
MAMTEDD CO HE chilling supply line autoactive (interlok) to
11 |Intarlock for MHEDE C5 HE gat © aupply tamp, Inataad of continlaus chilling aupply chillad watar Frashant Khachara |-
12 |Lnergy efficient motaor Lnergy efficiont motar tor =14k Llmctricity dagdish Salanki +e
3 |Parermance Maaauramant of cooling | oo ane e Measurarment of cooling towars Soaling Watar, | oieh Salanki o
T v FElactricity
14 |WED for Fumps WD for cooling towsr circulation pumps Elmctricity Jagdish Solanki
18 |Hexans prehesting Hoxans tood can be preheated by condencate to reduce | g, 5. Tiwar o
Ury wvaouum pump instead of stearm  |Dry vacuum pump oan be used in place of steam ajector
18 | ojactar @CE praparation, crystallization, distillation) Staarn B, Thwar| -
17 |increass Distillation rate !1‘;“:!":66 rate of distillation can help in reduction in ejector |, B. Tiwari 0
High afMciancy purmps for coaling High afficiancy purmpa for cooling towar with aneargy - B
18 tower with snergy sfficient water sfficient water Elmctricity 0. Panchal
19 |Distillation Calurmn prahaating with vapor condansation Staarm 0. Fanchal -
20 [APFC control at plant level APFC control at plant |evel Elsctricity O, Panchal --
. Hoduoe salvents in process whorever possible of solvent .
21 |Frocess Optimization to ba diatillad Steam 0. Fanchal 8]
Cin SO valve for condensers Chillad
22 (O SO valva for condansars e Chilled Woatar : . 0. Panchal +*
i Wiater/Brine
Descaling of condonsars Chillad
23 |Deacaling of condanaars —FPravantiva maintanance achadule (2 raguirad to keap \ate /B 2. L Kadwa +
afficiancy of heat transfor is nol datariaratad aterrEnne
Racyels hal & | Vi fi " Inatead of recycling back the condensate to caoling towear
24 “"5’"1'1 b andnnEate far SEEET M hasin axpon that for steam generation, ©.T, efficiancy lost|Staam Ak Siddigue -
g=naration im very big of done the recycling to cooling towesr
25 |Staam trap raviae Higher type of stesmn trap for diffarence hesting Staarn A M Siddiguae +
application snd regular msint,
Good insulation with international Standard, Critical Steamd cooling
26 |Inaulation thicknass of inaulation concept whara naadad utllitias A M Siddigue -
27 |candanasta racavar Steam trap water to be use for process consumption Staam Bhaumik Pathak +
Y wihore (H20 warm) |8 nooded. (o, carbonate proparation
moycle of (ow oy of residus should be recycls aumik Patha -
28 R Im of low 5FL Low GRL of resid hould b lmd Eh ik Pathak
[ 3 T 3 [= r
259 |Caoling tower - trimming I;zs::;'n-r::‘;fﬂ".Il'l’;’;“f": Trimming arv P, datla T, éfﬂoéllglﬂlmmm' Jdagdizh Salanki e
]
. A Y
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=
-
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Evaluation of measures

Chilled Water Generation with VAM

yver Technology Services hamg ks Oretiem Potential description
Prapct Na ‘5‘ acuns / Plest Tile [ Tu seplace VAN wltr Scrmy congediatr br Chulled water perseation
3 SR "Dt ty Jas | Untitel el
i I riizss 20510 asaski- | 1| aivas i
Project Summany: Ststus Guo and Optenzatien |oes

Steamn Consumption for WAl 4.5 kg/TR
Stearmn Cost 1030 INR/
Stearmn Cost 15.8 &€t
Chilled Water Generation with Screw Compressor

Specific power consumption of Screw Compressor [ 0.75 KW/TR
Electricty price | 73.4 €3

Curtent Simation:

Cumertly Cxdled water (8 proguced by weor ateatphion machioes whech m sparstod siih B e cteam and the majr costriutor 80 pperation cost

Siece 1he cost of Natuidl gad 5 mareaseg day By day e coat gf steam i Ao Inomas ng day by day and hento a4 calls far aliernatee oA ciece tacheologes
for genecason of chilled wabal Fghe now there are avesdy 1heee cCimm COMEMRSCON an Nt in (tiky block 1ar chifled water gananatian

Project lea
The projact ey = to repiace the YAM unts wits Screw conGres 10! Sared Y od CHMareasinn rengeestion systams which ate mate ateny sfciont fen
VAM ity

Patentlal Calowtation)

Epcott Daam consirmpson 1o VAM 3% siound 4 4 kTR

Specisc e ¢ P00 1 10aW Comg (ki tf watee (] S5 0 arnd 0 75 WWTR

W OIS0 Flant tonal chifed witor load 15 moon® 2048003 TR (7171 MWV 1 yas 2000

Wy CYFO Pl tota Chilod siter b s arcand 1123052 THe 900 MANA) 10 peee 2000

Capacty sf sorow Caogeoa s far DICO plaet @ around 250 TR

Capacty sf scrow Caopmeoacd e CYFO plart i wownd 190 TR

FTonal a1eaes coosanmpum of DICO & CYFO plare IT VAM (8 opovaled @ coleubotad wnd (1 1 T4277 4 w @ coamn €021 a T2O574 3

ITonal alcincel power Cantumptian of DICO & TYFO plont § 30w Congirossor |5 opovaled ie coltuftad wed it m 2372 MANYG and powes Coot 174553 Bl
| Thas with scoaw CongIeaace net cang m coat s 50521655

Tvestmen Caloutation:
kyooytmesl cost ischpdes mainly the canl of rew sciew compreyes:, modfcalnn, eecirfcstan, imaslsion coct

rvmytmert cost is calculated and lotsi Yoding y 100008 b‘a A
= Al ‘1 = |

Cotvatn sl ,/‘ Nl S :

Lage of smsting VAR Sreth Nk 10 b Saafad o008 01 Tha dea staud e w1 d VAN

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

7171 WMWhia

DICO Plant:

DICO Plant Chilled YWater Load 85370 TRDays/a] 2048580 TR/a
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

3933MWhia

Powsr cost | 112790.644 &fa
CYFO Plant:
CYFO Plant Chilled Water Load 46623 TRDays/a] 1123752 TR/a
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

Bayer Climate Check
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Data Sewsco ' Previous Work Electrical power consumption with Screw Compressor [ G343 Mvhia
Power cost | 51853 £a
Praject Economion Total Steam consumption of DICO & CYFO Plant 14277 t/a
My ’"’"J Eowgy Saacgs | Cost Sawgs | Cost Saargs | Camon Sowde | Quartmy [int | Quaraly Tuse Usdte ¢ Steam consumption in tfhr 1.78 t/hr
= 1A i LI L ey DL L ot pulon Steam cost for DICO & CYFO Plant 225574 €a
Sr0m 10 bar | 300 3 r vns Total Electricity consumption for DICO & CYFO Plant 2379 MWWhihr
ot Savings: | (] 1 1 [] 1 o Electticity consumption for DICO & CYFO Plant in MWhihr 0.2874 Wyhihr
A = tmwnbtie arvd pratiabie )
5 e r——r——_ L A Electnc.ny (?ost far IZ.)ICO & CYFO Plant 174653 £fa
Qe Rt W simart [#] T oo | Ity |t e fewstie g ot ate Met saving in operation cost 50921 &/a
T her G 10000 bwa sl nt 1 _;\’r.'l 8y Cudtanm) (3 = Sechranly femn e tot red oeotiabie B m -
Tanal |iwesament 2 oo | 1w lertrcaty ot bwante & et prictaie Equipment cost calculation
Sach e | T t;xl; ! - N = it raduta remman e Cost of 250 TR Screw compressar 3700000 IMR/fa
e I s [""‘“ 3 Cost of 150 TR Screw compressor 2500000 INRfa
Pipin modification 250000 INRfa
Insulation modification 250000 INR/a
Electrical modification 250000 INR/a
Civil modification 10000 INRfa
sjoct Duscapien: r LoD I Y Total equipment investment cost in INR 5950000 INR/a
| | Total equipment investment cost in €a 107077 €4
e T peog T Say Total Investment cost is 107000 €4
roject Execution by Customes: - -
l--Ji n..,._.mm; Falluw up: Commplbatinn umtit: Sirnple pay back time 21 Year
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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.

Mroach

» 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.

T —

= 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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