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Abstract
Energy cost is one of the key parameters of operating cost for most of the Industries. Hence, reduction in energy 
consumption (electrical, thermal – steam, waste heat or in any other form) always helps in business sustenance and 
growth. This article indicates some of the basic aspects related to enablers such as Energy Audit and benchmarking 
towards optimising energy cost.

Introduction

Energy Audits are being conducted by different 
industries since oil embargo of 1973. Reasons for 
energy audits included business bottom line rel-

evance and Governmental schemes such as Accelerated 
Depreciation for Energy Efficient Equipment; fi-
nancing schemes from Financial Institutions such as 
Equipment Finance for Energy Conservation Scheme; 
Energy Audit subsidy scheme, etc. 

Over last few years, Energy Audits adoption gained 
traction with Bureau of Energy Efficiency (BEE) pro-
moting the movement. 

In a chemical plant, energy is utilised in different 
forms such as electricity, steam and thermal. For this, 
a plant typically involves generation, distribution and 
utilisation of different energy forms.

Over the years a plant undergoes performance deg-
radation or operates in non-optimum conditions vis-a-
vis designed conditions. This leads to sub-optimal per-
formance of a plant. Energy Audits (including steam) 
and Energy Management Systems are the tool avail-
able to conserve/optimise energy. The need for energy 
conservation through Energy Management Systems 
and energy audit is gaining further importance with 
increasing energy cost. One of the measures of sustain-

ability is Specific Energy Consumption.
Any energy audit is a systematic approach for as-

sessing the existing condition and performance of en-
ergy systems. A detailed audit involves thorough in-
spection of facilities to provide:
(a)	 Energy Mapping viz. energy use breakdown
(b)	 Baseline for further detailed analysis / surveys 
(c)	 Identify energy conservation potential
(d)	 Prioritise from list of energy project measures

 The outcome is normally presented in the form of 
a report with recommendations for energy efficiency 
improvement supported by cost benefit analysis and 
an action plan.

Energy Conservation Measures (ECM) are to be 
identified and implemented such that it should not im-
pact: Safety, Product Quality, Productivity, Statutory 
Compliance and Power Quality.

The energy audit may serve as an energy manage-
ment feasibility study or energy base for setting ener-
gy budgets.

Audit Methodology
An energy audit can vary in its degree of thorough-

ness viz. the extent of energy system verification and 
the accuracy of data that must be qualified. 

For an effective audit following steps may define 
the basic methodology: 
Step-1: Interaction with Plant Energy Management 

team 
w	 Short description of energy audit objects, scope, 

agenda and work procedures 
w	 Define the necessary initial data, where to get it and 

who shall provide it. 
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w	 Define arrangements of fieldwork practices (per-
mits for entry, safety training/orientation based on 
plant practices and chemicals/hazards involved, 
measurements). 

w	 Define project schedule. 
w	 Clarify the availability and usability of the 

Equipment/System  Drawings/Documents 
w	 Define the check-up of the portable and fixed me-

ters for the baseline definitions. 
Step 2 - Interview with Key Facility Personnel 
	          (including O&M and Projects team)
Step 3 - Facility Tour (Walk-through Audit)
Step 4 - Document Review 
w	 Some of the things covered at this point of the audit: 

Available records of  energy costs and consumption 
levels, seasonal profile, purchasing arrangements 
review, compare energy consumption with output 
where appropriate, and specific energy consump-
tion calculation)

Step 5 - Facility Inspection, Field Measurements &  
               Special Trials
Step 6 - Utilisation Analysis (based on Energy  	  
               Mapping)
Step 7 - Identify/Evaluate Feasible ECMs (energy 
               conservation measures) 
Step 8 - Economic Analysis 
Step 9 - Prepare a Report Summarizing Audit   
               Findings 
Step 10 - Review Recommendations with Plant 
                 Energy Management team (for action plan) 

Pre-Requisites for Energy Audit
1.	 Obtain detailed information on existing equipment 

/ systems from plant team
2.	 Appointment of a key person from plant side to 

hold all field study activities together 
3.	 For better accuracy and quicker execution, plant 

team shall make available the following design and 
historical data and operating data / parameters to 
audit team members prior to starting the energy 
audit field study:

w	 Overall Plot Plan
w	 SLD’s for Electrical System
w	 Process Flow Diagram with Description / P&ID 
w	 Process Operating Parameters
w	 Electricity Bills for Past 12 Months
w	 Fuel Bills for Past 12 Months
w	 Specifications for Process Equipment
w	 Piping Layout / Isometric Drawings for applicable 

systems - chilled water, cooling water, hot water, 
steam, thermic fluid/hot oil, compressed air sys-
tem, etc.

w	 Ducting Layout (HVAC, Hot Air, Flue Gas)
w	 Lighting layout

Typical Audit Activities 
1.	 Energy audits are of different extent. Accordingly 
these are classified as:

w	 Walk-Through Audit
w	 Detailed Energy Audit
w	 Energy Assessment  / Evaluation
Energy Audits may be:
w	 Equipment Level
w	 System Level
w	 Unit Level
w	 Plant Level
w	 Entire Complex level
	 The team constitution, specific methodology, mea-

suring instruments will be varied based on the type 
of process, offsites and utilities applicable to the 
Plant. 

	 Typical utilities include steam, electricity, com-
pressed air, thermic fluid apart from various water 
and HVAC related systems.

	 Broadly, the following are envisaged from opportu-
nity identification perspective:

2.	 Process Study
(a)	Present Operational Practices
(b)	Process Energy Balance (steam, fuel & power) 
(c)	 Process Material Balance
(d)	Evaluation for opportunity of Heat Exchangers 

Networking
(e)	 Process Technology (Level of energy use in ex-

isting Process Technology; Level of energy sav-
ing by modifying existing process technology; 
Opportunities for Energy Saving investment in 
Process Technology)

3.	 Electrical Energy System
(a)	Distribution System Loss
(b)	Reactive Power Compensation
(c)	 Measurement of Harmonics Level 
(d)	Identification of Partly Loaded Motor
(e)	 Identification of Improvements in Lighting System
(f)	 Identification of energy saving opportunities 

through energy efficient measures/ techniques/ de-
vices/ retrofit

(g)	Opportunities for Automation/ Monitoring
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4.	 Electrical Energy Using System
(a)	Chiller Plant Study
(b)	Water Pumping System
(c)	 Compressed Air System
(d)	Ventilation System and Dust/ Fume Extraction 

System
(e)	 Heat exchangers
5.	 Thermal Energy system 
(a)	Steam/Hot water/Hot Oil Generation / Furnace 

System
(b)	Steam/Hot Water/ Hot Oil Distribution System
(c)	 Waste Heat Recovery system
6.	 Evaluation of Performance of Equipments form-
ing part of various systems

(a)	Boiler / Hot Water / Hot Oil Generator
(b)	Gensets (DG/TG)
(c)	 Chillers
(d)	Cooling Towers
(e)	 Blowers / Fans / Exhausters
(f)	 Water Pumps
(g)	Transformers 
(h)	Capacitors 
(i)	 Motors 
(j)	 HVAC 
(k)	Lighting 
Energy Conservation approach includes: 
w	 Maximising Capacity Utilization
w	 Optimization Of Operating Procedures / Parameters
w	 Thrust On Recycle & Waste  Minimization
w	 Fine Tuning Of Plants & Equipments
w	 Adopt Energy Efficient Methods / Equipment / 

Systems 
w	 Technology Upgradation
Steps for achieving Energy Conservation include: 
w	 Identification of Energy Conservation Projects
w	 Preparation of Cost Benefit Analysis Reports
w	 Detailed Engineering for Implementation
w	 Procurement Services, Inspection and Expediting 
w	 Supervision of Erection and Commissioning and 

Further Monitoring 
Typical contents of Audit report include: 
w	 Executive Summary 
w	 Objectives of the Study
w	 Energy Audit Methodology
w	 Historical Data Analysis
w	 Energy Efficiency Analysis (specific energy con-

sumption) 

w	 Comparison with Prevailing Standards & Causes 
for the Deviation

w	 List of Recommendations for Performance 
Improvement

w	 Energy Optimisation Opportunities 
w	 First Order Cost-Benefit Analysis 

Energy audit and analyses of the plant enables 
identification of a number of potential energy saving 
projects. These may be classified into three categories 
based on CapEx & returns: 
(a)	 Minimal investment – high return
(b)	 Medium investment – medium return
(c)	 High investment – high return 

Energy audit is steadily evolving into Energy 
Evaluation / Assessment studies. These have addition-
ality of identifying the process set points for optimum 
performance of the Plant/Systems based on production 
rate and climatic conditions. 

Typically, the preferred areas to be targeted, de-
pending on the industry, for energy intensive process-
es are Thermal System (Burner Management System, 
Insulation / Refractory), Process Gas Compressors, 
Main Air Blowers, FD/ID fans.

Chemical industries/processes involving exother-
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rine. The use of laccase was shown to avoid elemen-
tal chlorine, and significantly reduces the amount of 
waste that causes ozone depletion and acidification, as 
well as high energy consumption.

Future Developments
Increasingly, there is a need for greater speed and 

agility when developing and manufacturing com-
pounds, especially when current synthetic approach-
es are inefficient or too costly, in processed that can be 
scaled up from the lab to industry level.

Biocatalysis is progressively being viewed as a tech-
nology that can be utilized for both the discovery of 
new products and their production on a large scale. It 
is currently at a turning point where, as the cost for ge-
netic engineering falls, libraries of enzymes can be cre-
ated and stored. 

Screening techniques can be used to identify the 
right biocatalyst to use for a reaction, and in the ab-
sence of a suitable enzyme, synthetic enzymes can be 
developed that are customized as per user require-
ments.
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Pump Life Cycle Cost

1-Signal	mA;	2-VSD	output	 frequency	Hz,	V-VSD	
output	volt.	N	motor	synchronous	RPM	

#	 1	 2	 3	 4
1	 4	 0	 0	 0
2	 12	 40	 200	 1200
3	 20	 80	 400	 2400

The author got the weigh feeder drive modified as be-
low:
Modification Steps: 
1.	 Bolt	 the	 shop-made	 stand	 to	 the	 baseplate	 (fig	 7)	

and	discard	MSV	and	Speed	Transmitter
2.	 Bolt	the	flanged	motor	and	flanged	GB	to	the	stand	

and couple as before
3.	 Leave	the	rest	intact
4.	 Connect	the	400	V	50	Hz	power	supply	to	the	Motor	

Control	Center	(MCC)	installed	VSD	and	VSD	out-
put to the former motor control contactor input. 
Contactor output connects to the motor terminals 
as	before.	This	way	operators	can	start	/	stop	from	
control	room	or	field	push	buttons	as	before;	

5.	 Install	the	bought-out	Pressure	to	current	(P/I)	con-
vertor	behind	the	instrument	panel,	provide	110	V	
AC	 supply	 and	 20	 PSI	 air	 supply.	 T-Connect	 the	
WRC		3-15	psi	output	to	the	P/I	convertor	and	the	
pneumatic	analog	computer,	and	 the	P/I	4-20	mA	
current	output	to	the	VSD.

6.	 The	system	is	ready
Modification Benefits:
1.	 Gone	are	the	most	failure	prone	MSV,	ST,	their	as-

sociated	maintenance	efforts,	long	downtimes	and	
poor plant availabilities

2.	 Hence,	production	loss	disappeared;	a	practical	de-
sign out maintenance example

3.	 Negligible	Weigh	feeder	drive	maintenance	and	its	
constant availabilities increased plant production 
by	10%	

Conclusion
The	above	discussions	confirm	that	VSD	is	indeed	

variable speed drives users dream come true device. Its 
energy savings alone pays back its cost in few months. 
Adding	onstream	hours	and	increased	production,	its	
soft	start	and	gradual	coming	to	speed,	fewer	motors	
rewinding and boosted mechanical equipment lives 
etc.	would	reduce	the	payback	to	even	days.	Hence,	all	
engineers	must	consider	VSDs	for	all	new	drives	and	
even	retrofits	for	existing	drives.	

Persons	considering	new	rotary	granulators,	driers	
and cement kilns should seriously consider the gear-
less	 drive	 for	 their	 new	 plants	 and	 even	 retrofitting	
their existing equipment to realize millions of rupees 
in recurring savings. Considering part of the develop-
ment costs would also be worth. 

      

Fig 6: As supplied weigh 
feeder drive

Fig 7: Weigh feeder VSD 
drive
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Digital Transformation

eye scans, and facial recognition. 

Data Connectivity and Data Management
Many manufacturing facilities have already been 

connecting their manufacturing data silos and most 
suppliers’ APIs or SDKs to make it easier to integrate 
data sources. As companies digitize, more data si-
los	will	be	connected.	However,	 the	different	organi-
zations	within	a	manufacturing	enterprise	 (manufac-
turing,	engineering,	finance,	marketing,	etc.)	store	da-
ta	in	different	environments.		Many	suppliers	have	dis-
cussed master data management, but most manufac-
turing companies still have at least some data silos.

Master data can leverage technology and business 
processes to present data in a consistent, contextual, 
and timely manner. However, if stored in the cloud, 
execution would often be too slow for many manufac-
turing processes. In this case, the master data is locat-
ed in the manufacturing facility or close to the process. 

Data and technology can enable a radical shift in 
a company’s business models and methodologies, but 
planning is critical. A crucial component to digital 
transformation is dealing with staggering amounts of 
data. This makes data management, contextualization, 
integrity, interoperability, and synchronization criti-
cal. Audit trails regarding changes, physical location, 
and time stamps of changes are other issues that com-
panies must deal with. 

Digital transformation provides an opportunity for 
companies to work with data experts and business in-
novators to leverage new technologies and develop 
new	insights	that	can	increase	efficiency	for	operation-
al excellence. 

Data Integrity for MHRA and FDA Compliance
FDA’s data integrity guidance emphasizes the need 

and requirements for “secure computation system ac-
cess.” Controls must be in place to restrict the ability 
to	 alter	 specifications,	 process	 parameters,	 or	 manu-
facturing	or	testing	methods.	Other	computer	changes	
must be restricted, possibly by limiting permissions to 
change	settings	or	data.

Data integrity is a critical focus area for both 
the FDA and Medicines and Healthcare Products 
Regulatory	Agency	 (MHRA).	This	 is	
because without basic data integrity 
controls the agencies cannot rely on 
that company’s data or records to de-
termine compliance, quality, or safe-
ty risks to consumers and patients. 
Any evidence of misrepresented data 

or problems with records related to current good man-
ufacturing	practices	(CGMP)	found	during	an	inspec-
tion could lead to further investigation. Inaccurate or 
falsified	data	threatens	FDA’s	efforts	to	streamline	reg-
ulatory processes. Companies with perfect quality sys-
tems	will	benefit	from	less	FDA	interference.	Data	in-
tegrity issues have real consequences. ARC believes 
that some of these risks can be reduced or eliminat-
ed using automated systems in conjunction with ad-
equate procedures, standards, and enforcement poli-
cies. 

Excellent quality data has always been important 
to FDA because data integrity issues can lead to seri-
ous	 CGMP	 violations.	 Dealing	 with	 poor	 data	 slows	
down FDA inspections and costs both the agency and 
the business, money. Unfortunately, data integrity is-
sues are not uncommon and enforcement in this area is 
increasing. ARC believes that it is in everyone’s best in-

terest for pharmaceutical companies 
to	 implement	 effective	 strategies	 to	
manage their data integrity.Data integrity is a critical fo-

cus area for both the FDA and 
Medicines and Healthcare 
Products Regulatory Agency.
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recovered	 for	 reuse.	 Efficient	 solvent	 recovery	 helps	
to reduce the demand for new solvents / chemicals 
that can be reused in production. They can also help 
manufacturers meet regulatory requirements or pro-
cess standards. The process adopted for that is Solvent 
Recovery	Process	(SRP).

Process Details (Fig 5)
The	 incoming	 “feed”	 (effluent	 or	 mother	 liquor)	

is fed to the distillation column via a pre-heater. This 
distillation column is usually kept under vacuum to 
lower the boiling point of the solvent. This feed that 
is fed to the column is circulated to the primary heat 
exchange	source	(Re-boiler).	Re-boiler	uses	 low	pres-
sure saturated steam as heating medium. To optimise 
the steam consumption, the steam supply is regulated 
with	the	help	of	PID	based	temperature	control	valve.	
This	valve	throttles	as	per	the	temperature	in	distilla-
tion column. 

Typical solvents with boiling point <100°C found in 
the	effluent	stream	are	listed	in	Table	1.

The feed is heated and the relevant solvents sep-
arate from it when their respective boiling points are 
reached.	Effective	segregation	of	solvents	in	a	distilla-
tion column is achieved by monitoring the top, middle 
and	bottom	temp.	Once	the	solvent	is	segregated	from	
the primary feed the same is passed through a con-
denser to condense the solvent. Condensation happens 
in the condenser by using water from a cooling tower 
(25°C)	or	chilled	water	(10°C).	The	condensed	solvent	
is	then	sampled	to	check	its	concentration.	If	the	con-
centration is not found within the prescribed limits the 
entire	solvent	is	refluxed	back	into	the	distillation	col-
umn.	Reflux	ratio	is	a	critical	parameter	for	any	Solvent	
Recovery	Plant	as	it	indicates	its	operational	efficiency.	

If	the	solvent	is	in	required	concentration	it	is	collected	
and	re-used	(as	good	as	fresh	solvent).	The	steam	con-
sumption to feed ratio is continuously monitored as a 
critical	equipment	efficiency	parameter.	

Efficient	condensate	evacuation	plays	a	critical	role	
in ensuring the optimum steam consumption for a de-
fined	feed	flow	rate.	As	this	process	uses	low	pressure	

steam	 and	 a	 PID	 based	 temperature	 control	
valve,	the	condensate	stalling	affects	the	equip-
ment	 efficiency.	 The	 conventional	 steam	 traps	

Table 1

Sr. 
No.

Name of solvent Boiling point

1 Acetone 80°C
2 Ethyl	acetate 77°C
3 Ethylene	dichloride 83.47°C
4 Hexane 68°C
5 Isopropyl	alcohol 82.5°C
6 Methanol 64.7°C
7 Methyl	Acetate 57°C
8 Methylene dichloride 39.8°CFig 5
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UP to invest `1700 crore in five biofuel projects

The	Uttar	Pradesh	Government	has	decided	to	set	
up	five	biofuel	projects	in	the	State,	Governor	Ram	

Naik said on Tuesday at the 13th edition of Petrotech. 

The projects will involve an investment of `1,700 
crore	and	are	expected	to	be	set	up	in	five	districts	—	
Sitapur,	 Hapur,	 Meerut,	 Bareilly	 and	 Muzaffarnagar	
as reported in Hindu Business Line. 

	He	said	the	projects	will	help	boost	the	profile	of	
renewals	and	biofuels	for	Uttar	Pradesh	which	has	the	
largest population in India. Currently 15 geographical 
areas	in	the	State	have	City	Gas	Distribution	networks	
(CGD),	while	authorisation	has	been	awarded	for	de-
veloping	such	network	in	22	more	districts.	With	the	
10th	CGD	bid	round	expected	to	conclude	shortly,	10	
more	geographical	areas	in	the	State	will	be	on	offer	
for	developing	CGD.	He	said	after	the	completion	of	
this round, 70 per cent of the country’s population will 
have access to these networks.

News & Views

Government may auction around 100 
Oil and Gas fields 

The	National	Democratic	Alliance	 (NDA)	 govern-
ment is considering a proposal by a high-level 

committee	to	take	away	97	of	the	149	oil	and	gas	fields	
being explored by the Oil and Natural Gas Corporation 
Ltd (ONGC) and Oil India Ltd (OIL) and auction them 
to private sector energy companies, two government 
officials	aware	of	 the	development	said	according	 to	
Hindustan Times.

The	committee	has	allowed	ONGC	and	OIL	to	re-
tain	the	remaining	52	of	the	marginal	oil	and	gas	fields	
on the condition that they deliver results in terms of 
production	 and	 financial	 performance	 within	 a	 defi-
nite time frame; ONGC and OIL are on notice for these 
52	fields.	Out	of	the	52	fields,	ONGC	currently	holds	
49	fields	and	OIL,	three.	The	panel	also	suggested	that	
ONGC and OIL forge joint ventures (JV) with private 
entities	in	66	lucrative	oil	and	gas	producing	fields	to	
enhance output from these blocks.

These	66	fields	contribute	about	95%	of	India’s	to-
tal	 oil	 (from	 35.7	 MMT	 in	 2017-18)	 and	 gas	 (32,648	
MMSCM)	 production.	 The	 committee,	 in	 its	 report,	
has expressed concerns over surging oil and gas con-
sumption, which are resulting in higher energy im-
ports	 (82.8%	 of	 total	 oil	 consumption	 and	 45.3%	 in	
the case of gas). Total value of imports was `4,79,377	
crore	in	2017-18.	The	report	has	pointed	to	two	major	

dampeners	for	private	investments	—	“poor	geology”	
of Indian sedimentary basins and policy focus on max-
imizing	revenue	from	oil	and	gas	fields.

BASF to launch construction chemicals unit sale

BASF	will	launch	the	sale	of	its	$3	billion-plus	con-
struction chemicals business in the spring, as part of 

the German chemicals group’s drive to focus on more 
profitable	operations.	The	company	has	hired	Goldman	
Sachs to organize the transaction.

The world’s largest maker of chemical additives for 
concrete whose products are used to build major train 
tunnels in the Swiss Alps and in London, is expected to 
fetch roughly 3 billion euros ($3.4 billion). According 
to the company the business is not deeply integrated 
into	BASF’s	production	network	and	that	it	has	fallen	
short	 of	 profitability	 targets.	 The	 unit’s	 need	 to	 cater	
to a large number of small to mid-size builders goes 
against	BASF’s	focus	on	large	industrial	customers.	
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Fertilizer Industry

diates	 and	 finished	 products	 is	 only	 likely	 to	 in-
crease. With the ISMD predicting a good monsoon 
this year, it is only reasonable to expect an overall 
5-6% growth in the consumption of applied fertiliz-
ers. Operating plants in the country in the nitroge-
nous sector are working at almost rated capacities. 
Most	of	these	plants	have	undergone	retrofits	and	
revamps so as to realize the maximum output and 
hence, it is not prudent to expect any more realiza-
tion of capacities from these plants. Thus the situa-
tion	finally	boils	down	to	more	and	more	imports	
every year. Even if a decision to put up new plants 
are taken today even with the best gestation period 
of approvals & construction etc, it will yield prod-
uct only after 4 years, which means that the imports 
will be going up in the near-term also. 

India is now the world’s third-largest crude oil im-
porter,	after	US	and	China	and	during		2017-18	finan-
cial year 83.2% of India’s indigenous crude oil was im-
ported from the Arabian Gulf. India’s crude oil produc-
tion fell from 36 million tonnes in 2016-17 to 35.7 mil-
lion tonnes in 2017-18. Consequently, the country im-
ported 213.93 million tonnes (MT) of crude oil spend-
ing `4.7 lakh crores (785 billion US $). Every dollar per 
barrel change in crude oil prices impacts the import bill 
by ̀ 823 crore and the same is also the impact when cur-
rency	exchange	rate	fluctuates	by	`1 per US dollar. In 
the present context of rising oil prices we do not expect 
any improvement in the disbursal of subsidies. 

Shortage of natural gas is the main hurdle for ex-
panding nitrogen capacity. The Chinese in a similar 
situation, built a string of ammonia/urea plants based 
on	coal	gasification	and	are	operating	more	econom-
ically. In India, we had a lot of experience in the ini-
tial stages in operating coal based ammonia plants at 
Ramagundam and Talcher. The technical problems of 
these	 plants	 finally	 ended	 up	 in	 their	 closure.	At	 the	
same	 time	 the	 coal	 gasification	 technology	 over	 the	
years have become stabilized, environment friendly 
and	profitable.	In	the	present	context	India	may	have	
to	 look	at	 coal	gasification	as	a	major	avenue	 for	 the	
production of ammonia through clean coal technolo-
gies. Barring access to natural gas we have developed 
total capabilities from conceptualization to design, de-
velopment, procurement and planning and implemen-
tation of world class ammonia and urea plants.

In the phosphatics sector the price of products have 
increased tremendously in the overseas market so also 
in India especially after the adoption of nutrient based 
pricing strategy for P & K fertilizers. Import of raw ma-

terials, rock phosphate and sulphur is becoming criti-
cal and consequently the operating margins are declin-
ing. It would be necessary for Indian manufacturers 
to enter into long term contract for supply with over-
seas suppliers, operate joint venture facilities in coun-
tries where raw material is available or acquire fertiliz-
er assets abroad for developing and producing for the 
Indian market. Though several projects are proposed 
and in most cases initial studies and evaluation are 
over indecision still prevails for any head start in the 
near future. 

In the case of potash we do not have any source of 
indigenous supply. The whole requirement is met by 
imports and here also we may have to go for either 
joint ventures or acquisition of assets.

Extension of gas pipeline by another 15 thousand 
kilometres, a renewed thrust on accessing coal bed 
methane and a thorough revamp of the fertilizer poli-
cy proposed in the various budgets of the NDA did not 
come	through	and	the	industry	suffered	on	account	of	
this	state	of	affairs.		

Speciality fertilizer and micro nutrients
World over agriculture in general and food grains 
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of construction progress. By being able to consistent-
ly	fly	the	same	path	and	capture	the	same	images	on	
separate deployments, tracking the progress of a con-
struction project can be done by not only analyzing the 
captured imagery, but also by using photogrammetry 
to generate 3D models from the collected data. 

As drone technology is advanced and improved 
upon,	the	number	of	applications	for,	and	benefits	of,	
utilizing UAVs will continue to rise.  However, unless 
the	right	selection	and	vetting	processes	are	put	 into	
place, the advantages of utilizing unmanned inspec-
tions can quickly become disadvantageous.

Global specialty chemicals leader Perstorp an-
nounces sale of its BioProducts business 

Perstorp, a global leader in specialty chemicals, to-
day announced the sale of Perstorp BioProducts, a 

leading producer of biodiesel and glycerine in Scandi-
navia, to a Swedish investor. The terms of the transac-
tion were not disclosed.

The sale includes the pro-
duction site in Fredrikstad, 
Norway, while the produc-

tion site in Stenungsund, Sweden, will remain under 
Perstorp’s ownership. Perstorp will also, for a limit-
ed time, be a minority owner of the new company i.e. 
Adesso BioProducts AB. 

A tolling agreement forms a part of the sale, where-
by Perstorp will continue to produce biodiesel at 

Stenungsund production site for Adesso BioProducts. 
In the long term, Adesso might relocate production and 
Perstorp may look to repurpose this site for other spe-
cialty chemical products.

Wanhua Chemical to invest $1.25 billion in a new Chemical Complex in US

Wanhua Chemical has announced 
that the company will develop a 

new	 $ 1.25 billion	 chemical	 manufactur-
ing	complex	in	Convent,	St. James	Parish,	
Louisiana. The new MDI plant will have a 
capacity	of	400 kilotons	per	year.

The investment in Louisiana has a stra-
tegic	significance	to	their	position	as	a	glob-
al supplier for the polyurethane industry, 
as it will help them to further strengthen 
their focus on markets in the America. 

The new facility will enhance the manu-
facturer’s supply capability and stability of 
MDI in North America, as well as broaden 
the product portfolio. The US-based com-
plex will be another major component of 
Wanhua’s global development of MDI and 
polyurethanes. 
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Algae derived starch could now lead to large 
scale Biofuel production

Large-scale production of algae derived starch 
could now be possible, thanks to new research by 

the Tokyo Institute of Technology (Tokyo Tech) and 
Tohoku University, Japan. This algae derived starch is 
a valuable resource for the production of biofuels and 
other biomaterials.

According to a statement, the team, led by Sousuke 
Imamura	from	Tokyo	Tech,	have	found	a	‘switch’	af-
fecting the level of starch content in algae. Focusing 
on the unicellular red alga Cyanidoschyzon merolae, the 
team demonstrated that starch content could be dra-
matically increased through the inactivation of a pro-
tein kinase known to play a key role in cell growth. The 
protein kinase, target of rapamycin (TOR), was inac-
tivated through exposure to rapamycin. This led to a 
noticeable increase in starch levels after 12 hours, and 
a ten-fold increase after 48 hours.

Through liquid chromatography-tandem mass 
spectrometry, the team examined subtle changes in 
more than 50 proteins that might have played a part 
in switching on the starch accumulation process. From 
this, they pinpointed GLG1 as the key protein of inter-
est.

These results could be hugely important in scaling 
up biofuel and value-added biochemical production.

The has been published in The Plant Journal.

Researchers work to Recycle, Reuse wastewa-
ter from seafood processing

A new	research	project	has	found	that	it	is	possible	
to extract nutrients from the water used to process 

seafood.

Renewables

Researchers from Chalmers University of 
Technology in Sweden have developed a way to recy-
cle the nutrients in the process waters used for seafood 
and aquaculture feed before it goes to waste as a large 
amount of process water is continuously pumped out 
as waste. For example, approximately 7,000-to-8,000 
liters of water is used to prepare a ton of marinated 
herring, while 50,000 liters of water is used per ton of 
peeled shrimp or per three tons of raw shrimp. These 
side streams of water often contain peptides, proteins, 
fats and micronutrients that could be recycled and 
used in a number of ways including as an ingredient 
in feed or for growing microalgae.

The team used a two-step process to recover up to 
98 percent of the protein and 99 percent of the omega 
3-rich fats. The process also resulted in a semi-solid 
biomass and a nutrient-rich liquid. After dehydration, 
the biomass from shrimp boiling water contained 66 
percent protein and 25 percent fat. Initial tests showed 
that the new biomass could be used as an ingredient 
in	feed	for	salmon	and	as	a	glazing	for	frozen	fish.	The	
researchers	also	tested	the	fluid	as	a	substance	for	mi-
croalgae-cultivation and enhanced the growth of two 
different	types	of	algae.
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Rivers Contaminated with Antibiotics: 
A Global Issue

According to a major study, hundreds of sites in 
rivers around the world from the Thames to the 

Tigris are contaminated with dangerous levels of an-
tibiotics. Concentrations of antibiotics in some water-
ways exceed safe levels by 300 times, a global team of 
scientists led by the University of York found. 

Researchers looked at 14 commonly used antibiot-
ics	 in	rivers	flowing	through	72	countries	and	found	
antibiotics were in two-thirds of samples.

The	Thames	was	contaminated	with	five	antibiot-
ics,	 including	 levels	of	 ciprofloxacin	—	used	 to	 treat	
skin and urinary tracts infection-that is three times 
what is considered safe.  

The rise in antibiotic-resistant bacteria is a global 
health emergency that could kill 10 million people by 
2050, the UN said last month.

The	 drugs	 find	 their	 way	 into	 rivers	 and	 soil	 via	
human and animal waste and leaks from wastewater 
treatment plants and drug manufacturing facilities. 
“It’s quite scary and depressing. We could have large 
parts of the environment that have got antibiotics at 
levels	high	enough	to	affect	resistance,”	said	Alistair	
Boxall, an environmental scientist at the University of 
York, who co-led the study. Researchers found Bangladesh, Kenya, Ghana, 

Pakistan and Nigeria were home to the most contam-
inated rivers. The team said that the safe limits were 
most frequently exceeded in Asia and Africa. However, 
sites in Europe, North America and South America al-
so had high levels of contamination showing that anti-
biotic contamination was a “global problem”. 

Professor Alistair Boxall said: “Solving the problem 
is going to be a mammoth challenge and will need in-
vestment in infrastructure for waste and wastewater 
treatment, tighter regulation and the cleaning up of al-
ready contaminated sites.” 

The Process Plant and Machinery Association of 
India (PPMAI) expressed concern at the sudden 

increase of imports especially of metals and capital 
goods from countries including Korea, Indonesia, 
Malaysia and Japan with whom India has signed Free 
Trade Agreements (FTAs).

According to Yatinder Pal Singh Suri, 
Chairman, PPMAI, FTA coupled with the 
lack	 of	 reciprocity	 is	 adversely	 hitting	 the	
steel manufacturers and capital goods in-
dustry	 leading	to	rising	 trade	deficit	of	 the	

PPMAI Demands Suspension of FTAs to Save Domestic Industry
country. 

Suri pointed out that despite several steps taken by 
government including imposing anti-dumping duties, 
countervailing duties, quality control and anti-circum-
vention measures the problem of surge in imports es-

pecially	stainless	steel,	finished	capital	goods	
and other metals persists. 

He urged that the government should 
help the Domestic Capital Goods Industry 
to immediately suspend the duty free advan-
tage to FTA countries. 
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Screening techniques can be used 
to identify the right biocatalyst to 
use for a reaction, and in the ab-
sence of a suitable enzyme, syn-
thetic enzymes can be developed 
that are customized as per user 
requirements.

Energy Audit
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mic reactions provide a good opportunity for Co-
Generation (Steam and Electricity).

Review of Process Flow Diagram (PFD) enables 
identification of operational improvement items.

Pinch Analysis is also one of the ways of identify-
ing opportunities. Pinch Analysis involves Detailed 
Study on the Process Units with most potential as well 
as Optimisation of Process-Utility Interfaces

One of the approaches for energy efficient operation 
is to use Energy Efficient equipment. For this different 
Energy Labels / Ratings have been published such as 
BEE Energy Labelling Program, Energy Star Ratings, 
etc. However, mere use of equipment with best Energy 
Rating may not always lead to lowering of energy con-
sumption but may instead lead to increased energy 
consumption (maybe with increased production) e.g. 
Use of say IE4 motors v/s. IE2 motors for Pumps & 
Blowers/Fans following affinity law.

The Audit findings may be further evaluated in line 
with best - equipment, system, technology, instrumen-
tation, measurement, commissioning and maintenance 
practices.

Management Systems such as EnMS ISO 50001 en-
able sustainable deployment of the Energy Saving 
Practices.

Benchmarking
Perform, Achieve and Trade (PAT) is being driven 

as a benchmarking tool by BEE. 
Petroleum refinery is one of the three new sec-

tors that have been added to the List of Designated 
Consumers (DC) under PAT Cycle II. PAT Cycle III has 
been rolled out for existing DCs viz. chlor-alkali, fer-
tilizer, aluminium, cement, iron & steel, paper & pulp, 
textile and thermal power plants.  PAT scheme is now 
being implemented on a rolling cycle basis, i.e. new 
DCs are being notified yearly.

For PAT, calculating the specific energy consump-
tion “gate-to-gate” approach is adopted, thereby in-
cluding all energy consumption against the total pro-
duction.

PAT incorporates fundamental best practices in re-
ducing energy demand through energy efficiency
w	 Determination of energy intensity (SEC)
w	 Setting of SEC target for each sector
w	 Energy audits and compliance checks for all DCs
w	 Financial incentives linked to ESCerts trading 

(Energy Saving Certificates).
Some of the benchmarking references include 

Solomon’s’ Index; LEED (IGBC) – Green Factory.
Non-Plant buildings of the Industry are well cov-

ered by ECBC (Energy Conservation Building Code), 
IECC (International Energy Conservation Code) and 
Rating systems such as LEED (IGBC), WELL Building 
Standard®, and LEED (USGBC).

Benchmarking may alternatively be done in differ-
ent ways for specialty industries:
w	 Self Benchmarking y-o-y
w	 System wise benchmarking
w	 Benchmarking wrt other plants of the same compa-

ny
w	 Benchmarking across the sector at National Level
w	 Global Benchmarking.

Energy efficient equipment are being driven 
through Energy Labelling programmes.

For other levels, understanding of the system and 
interdependencies should be well understood and usu-
ally involves use of some simulation tools/techniques.

Conclusion
Optimal operation of a chemical plant is dependent 

on a variety of parameters. Every component of the 
system provides opportunity for energy conservation.

Energy Audits at regular intervals and Energy 
Management Systems enable verification of plant per-
formance vis-a-vis design intent. 

Holistically looking at the Plant/ Overall System 
provides real overall benefit rather than just the use of 
energy efficient equipment.

In India, for compliance with PAT, energy audits 
are mandatory.

Taking cognizance of thrust on sustainability, apart 
from energy audit, following may also be pursued, 
(a)	 Identification of Renewable Energy Opportunities
(b)	Identification of Water Conservation Opportunities 

/ Water Audit
(c)	 Suggestions for Implementable Features from 

Green Building
(d)	Plant Waste Emissions (esp. gases and effluents).

							     

68


