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Interview with Shiv Shukla (Chemical 1986)

Mr. Shiv Shukla (Chemical 1986) is CEO of MECS Enterprises Pvt. Ltd., a company specializing in design and construction of Sulfuric acid and other related plants. It is amazing to see our alumnus shining in non-IT/hardcore engineering field. 

For chronicle, Yogesh K Upadhyaya interviews Shiv Shukla about his success:

Q-1:  Welcome Mr. Shiv.  Please tell us about your background.

I did my graduation in Chemical Engineering from IT, BHU in 1986. I got a job in SAIL through campus interview and joined at Bhilai Steel Plant as a trainee for very short duration of two months. I was very much interested in working in a refinery or petro-chemical company. So I moved to Bharat Petroleum Corporation Ltd (BPCL) and joined as a GET. I got best possible training as a chemical engineer by starting my career in a refinery.  I remember those days as a trainee, when we would have shutdowns in the refinery. A group of trainees like Pradyot & me will get inside various equipment like distillation columns, furnaces, reactors, etc. and explore inside of those equipment. Many a times we would collect drawings from library and take it inside the equipment, so that we could understand the equipment inners better.  
I worked with BPCL for 3 years before changing the track and joining DMCC (Dharamsi Morarji Chemical Company).  How I joined DMCC was an interesting event. I had taken my summer training after 3rd year in DMCC and done some work on developing a program for heat exchanger design. Later on while I was in BPCL I had not kept in touch with them. One of my classmates, who was working in BPCL left the company and joined Ingersoll-Rand. He happened to make a sales call at DMCC’s external projects division. He mentioned my name and they asked my whereabouts. I was contacted by them and asked if I was interested in working for them in design. Having spent 3 years in a production job in a refinery, I was getting bored and needed a change. So I went on to meet them and that’s how I joined them. 
I started as a process engineer and my role use to be process design of sulfuric acid plants and equipment, plant commissioning, de-bottlenecking, trouble shooting etc. Later on I moved on into handling projects and marketing & sales of projects. I became a sulfuric acid plant expert and handled projects ranging from 30 tpd to 3000 tpd capacity. I developed software for design of sulfuric acid plants and equipment. I spent lot of time in my career on sulfuric acid projects.
I changed jobs in between and worked with different companies. At one point of time before joining Monsanto-DMCC, I was running my own business of engineering consultancy for sulfuric acid plants. But that did not last to sustain my interest and it did not generate enough money to meet my financial needs.  So, I joined back the joint venture between Monsanto & DMCC in 1998 as marketing manager and went on to become head of marketing. That’s when I did my MBA from School of Management, IIT Bombay while working with Monsanto-DMCC as marketing head. It was really a struggle to manage a job, family and studies. MBA course at IIT was highly demanding and rigorous. Life had become classrooms, surprise quizzes, presentations, project work. But the grind was really worth it and that’s what made me tougher and capable of handling entire organization. 
Before I could complete my MBA, I was given responsibility of running the organization and became a CEO. Those were my final semester in IIT. A job as a CEO and finishing my MBA was really demanding on my time, nerves. I was handed over the reins of company, while it was having troubled times. We had accumulated losses over past several years and balance sheet was not very healthy. When I became a CEO, I had to immediately address the cost issues and restructure the entire organization. I had to ask some people to go as they were not in a fit with new structure. Some people left the company on their own after I became CEO. I remember those initial periods when I would be in my corner room and struggling with many problems at the same time. Those times I realized that how lonely you can be at the top when you have to act on your best judgment and you may not have a good advisor. Of course, you develop a team then to support your efforts. Today, many of the storms have passed. We have grown and for last three years we have consistently doubled our turnover each year and gone from accumulated loss to good bottom-line position. Today, we have good measure of reserves and company is in good financial health. 
Q-2:  Please provide details about your company, MECS Enterprises Pvt. Ltd.

MECS Enterprises Pvt. Ltd. called as MEPL is a 100% subsidiary of MECS Inc., USA. It was started in 1996 as a joint venture between Monsanto and The Dharamsi Morarji Chemical Company Limited (DMCC).  Monsanto had a fully owned subsidiary namely Monsanto Enviro-Chem Systems Inc. (MECS), a world leader in sulfuric acid.  DMCC was the local Indian company manufacturing sulfuric acid, which had an external project division.  The employees of the division were transferred from DMCC to the newly formed Joint venture company which came to be known as Monsanto-DMCC Enviro-Tech and Engineering Limited (MDEEL).  
During April 2006, Monsanto decided to exit sulfuric acid technology business and there was an MBO of its subsidiary MECS by the management of MECS.  It was converted into a private company called MECS Inc. and MECS Inc. acquired all the shares of MDEEL and thereby this company became a 100% subsidiary of MECS in USA.  The name of the company changed to MECS Enterprises Pvt. Ltd. (MEPL) in June 2006.  MEPL operates as an EPC company doing Sulfuric Acid, oleum, liquid SO3, liquid SO2 and related chemicals, Phosphoric Acid projects in India and abroad.  
MEPL’s parent company MECS Inc., as a premier global technology and EPC company has teamed up with its clients, licensees and suppliers to provide world class solutions to the sulfuric acid industry.  MECS Inc. worldwide is a global company and has designed and built more than 800 sulfuric acid plants in 50 countries.  MECS Inc. has built plants ranging from very small to as large as 4500 tpd.  For more than 75 years, MECS has been committed to the principle of Total Quality in all they do, how they do it and what they provide the clients.  Our mindset is focused on customer satisfaction, continuous improvement and right-first-time at a fair price.  Through their worldwide network of licensees and MECS’ wholly owned subsidiary, the Leonard Construction Company, MECS brings a project team that assures conformity to design and project control procedures, resulting in shorter schedules and improved quality.   
MECS has offices in Europe, South Africa, South America and Hong Kong and a 100% owned entity in India.  All other offices of MECS are involved in technology and product sales and only MEPL from India carries out turnkey projects.  For large projects, MECS have appointed various licensees who do these projects on turnkey basis.  Whenever the client insists on MECS taking up the complete project, we get involved from India and execute those projects.  The entire MECS group turnover is about US$ 300 million, whereas the turnover of MEPL in India is about Rs. 600 million.  For the last three years, MEPL has been doubling its turnover consistently. These days, we are very much active in Africa, in places like Zambia, South Africa, Congo and Malawi.  We commissioned a sulfuric acid plant based on smelter gases in Zambia towards end of 2006 and currently we are discussing an upcoming project in Malawi and Congo.  Earlier, we have built plants in Saudi Arabia, Philippines, Indonesia, etc.
MEPL offers the following services:

· Turnkey Projects

· Feasibility studies, technology selection and sourcing

· Basic and detailed engineering

· Project management & Procurement services

· Testing, commissioning and initial plant operation 

· Plant Revamping, De-bottlenecking and troubleshooting

MEPL is providing technology and services for the following products and plants:

1. Sulfuric acid plants based on:

· sulphur burning

· metallurgical off gases from smelter / roaster  

· Spent acid regeneration

2. Oleums 

· 25%

· 65%

3. SO3 (Liquid & Gaseous)

4. SO2 (Liquid & Gaseous)

5. Flue gas desulphurization using MECS’s patented Dynawave® wet scrubbing technology 

Some of the major projects executed by MEPL abroad include
· Mopani Copper Mines, Zambia
· Arzinc (Sulfacid), Argentina

· Foskor Pty Limited, South Africa

· Philippines Batteries Inc, USA 

· National Company for Sulfur Products, Saudi Arabia
Q-3:  What is the technology behind Sulfuric Acid manufacturing process? How it has evolved over the years?

Sulfuric acid is manufactured by contact process. Earlier days during 19th century, Lead Chamber process was used to manufacture sulfuric acid, but that process is now extinct. Contact Process has been around for more than 100 years and dates back to year 1831. Commercially in 1875, a contact-process acid plant was started up at Freiberg in Germany and since 1880 only contact process plants have been built. No lead chamber process has been build during last 50 years. Early manufacturing contact process used platinum catalyst which was very expensive. During the early 20th century in Germany, development of vanadium catalysts to replace platinum encouraged the use of the catalytic contact process. These days no platinum catalyst is used and most of plants are double contact double absorption using vanadium catalyst. 
Advances in catalyst technology have reduced the SO2 emission levels in these acid plants. These days we can design and build plants with less than 1 kg SO2 emission per ton of sulfuric acid produced. While as many countries have very strict norms for emission of SO2 (sulfur dioxide), SO3 (sulfur trioxide), acid mist, but some countries in Africa still allow single contact plants to be built. There are predominantly three kinds of feedstock for Sulfuric Acid manufacturing viz. Sulfur, Smelter off-gases coming out from metallurgical plant, spent acid.  Sulfuric acid production involves generation of SO2 gas, conversion of SO2 to SO3 and then absorption of SO3 into sulfuric acid being circulated in absorption tower. 
In a sulfur burning plant SO2 is produced by combustion of sulfur in a furnace. In a metallurgical off-gas plant SO2 is produced during smelting/roasting processes.  In a spent acid regeneration plant this SO2 is produced by decomposing waste sulfuric acid.  Both metallurgical off-gas and spent acid regeneration plants have gas cleaning plant to remove contaminants, duct etc. from SO2 gas. Further steps in the manufacturing of sulfuric acid are converting SO2 into SO3 and then absorb SO3 into acid. These steps are similar in all three types of plants. SO2 is converted to SO3 in a fixed catalyst bed reactor. Latest technology in catalyst makes partial use of caesium based catalyst for some stages.  Acid becomes concentrated after absorbing SO3 and then water is added to react with SO3 absorbed and thereby maintain the concentration.
MECS has always been at the front edge of technology development for sulfuric acid plants. There are many patented technology applications for sulfuric acid plants which have been developed by MECS. A major technology is its Heat recovery Process (HRS) for sulfuric acid plants. In this process almost 90% of energy generated during acid manufacturing can be recovered as steam and subsequently converted to power. In fact, some of sulfuric acid plants operate as a power plant with sulfuric acid being treated as a bye-product. Sulfuric acid plants can be designed in a wide variety of capacities ranging from as small as 30 tpd (tons per day) to as large as 4500 tpd. Generally in India we have 300 tpd as a typical capacity, while as in many developed economies capacities tend to be much larger. Typical range of capacity in these nations is around 2000-3000 tpd. Capital investments vary on the size of plants and location. A plant of 1000 tpd plant capacity in India will cost around US$ 25 million. While as the same plant will cost at least US$ 60 million in a developed country. 
Q-4:  Where are the products used?

Sulfuric acid is the world's largest volume industrial chemical. Sulfuric acid is a very important commodity chemical, and indeed a nation's sulfuric acid production is a good indicator of its industrial strength. The major use (60% of total worldwide) for sulfuric acid is in the wet process for the production of phosphoric acid, used for manufacture of phosphate fertilizers as well as tri-sodium phosphate for detergents. In this method phosphate rock is used, and more than 100 million tons are processed annually. This raw material is occurs in nature as fluorapatite, though the exact composition may vary. This is treated with 93% sulfuric acid to produce calcium sulfate, hydrogen fluoride (HF) and phosphoric acid. The HF is removed as hydrofluoric acid. 

Sulfuric acid is used in large quantities in iron and steel making principally as pickling-acid used to remove oxidation, rust and scale from rolled sheet and billets prior to sale into the automobile and white-goods business. The used acid is often re-cycled using a Spent Acid Regeneration (SAR) plant. These plants combust the spent acid with natural gas, refinery gas, fuel oil or other suitable fuel source. This combustion process produces gaseous sulfur dioxide (SO2) and sulfur trioxide (SO3) which are then used to manufacture "new" sulfuric acid. These types of plants are common additions to metal smelting plants, oil refineries, and other places where sulfuric acid is consumed on a large scale, as operating a SAR plant is much cheaper than purchasing the commodity on the open market.

Ammonium sulfate, an important nitrogen fertilizer is most commonly produced as a byproduct from coking plants supplying the iron and steel making plants. Reacting the ammonia produced in the thermal decomposition of coal with waste sulfuric acid allows the ammonia to be crystallized out as a salt (often brown because of iron contamination) and sold into the agro-chemicals industry.

Another important use for sulfuric acid is for the manufacture of aluminum sulfate, also known as paper maker's alum. This can react with small amounts of soap on paper pulp fibers to give gelatinous aluminum carboxylates, which help to coagulate the pulp fibers into a hard paper surface. It is also used for making aluminum hydroxide, which is used at water treatment plants to filter out impurities, as well as to improve the taste of the water. 

Sulfuric acid is used for a variety of other purposes in the chemical industry. For example, it is the usual acid catalyst for the conversion of cyclohexanoneoxime to caprolactam, used for making nylon. It is used for making hydrochloric acid from salt via the Mannheim process. Much H2SO4 is used in petroleum refining, for example as a catalyst for the reaction of isobutane with isobutylene to give isooctane, a compound that raises the octane rating of gasoline (petrol). Sulfuric acid is also important in the manufacture of dyestuffs solutions. 
Sulfuric acid is also used as a general dehydrating agent in its concentrated form.
Q-5:  Where are the challenges faced by your company?

EPC business in sulfuric acid is cyclic in nature. Currently we are in a period which is at its peak in terms of sulfuric acid plants being built world wide. India is more of a mature market and not many plants are getting built these days. We are highly focused on working outside of India, markets particularly in African countries. Perception about Indian quality is not so positive, but Indian companies are getting accepted these days. This has compelled MEPL to focus on raising quality standards to meet the high standards set up by the customers & international competitors. 
In today’s boom time, we are not finding enough of high quality people to manage our growth. Employee attrition is a big problem which we are facing. Our current attrition rate at 20% is very high and this is forcing us to focus more on our processes. Also, we are a small organization with less than 100 employees and it becomes very difficult to manage that kind of attrition with such a low size. We have plans to expand and are likely to double our size in view of our strategic plans for new areas specifically renewable & bio-energy. We are focussing on recruiting highly talented people and retain them by paying higher than market compensation. We have taken initiatives to attract and retain talent, such as allowing employees to work on flexible times, providing them high quality technological environment, high quality IT infra-structure and resources. Obviously, with current boom in job market, salary related employee costs have gone up significantly. In fact it has doubled this year from previous year’s figures. 
We have a business model, in which we execute turnkey projects as well as engineering only projects at the same time. For turnkey projects, man-hour costs are not a major component. But for engineering only projects man-hour costs become very critical. In fact, we Indians are becoming expensive with Rupee appreciating and our own manpower costs rising steadily. In the long run Indian companies face danger of loosing the labour cost advantage vis-à-vis companies in developed countries. 
Also, lack of good infra-structure in our country is posing a lot of problems to EPC companies like us, which are doing turnkey projects outside. At times we face the problems like congestion at the ports, turn our planning and schedules upside down. We have to ship the materials from India and until it arrives at the site in a foreign country, we can not progress on the site construction. This affects our project schedule and at times we have to pay liquidated damages. Another problem we face is on the foreign currency risk management. We do not have access to sophisticated financial instruments to allow us to hedge our currency risks.  We face this problem because our payments are related to project progress and not fixed in time.
Q-6:  What will you suggest to someone who wants to make career in hardcore engineering field?

I find it very satisfying to work in a hardcore engineering field, even though it is not as much glamorous. Today most of engineers want to work in soft fields like IT and do not want to dirty their hands working in their own field of specialization. It is mainly because of money and glamour associated with it. As far as money is concerned companies in hard core engineering have recognized this and are ready to pay as much, if not more than an IT company.  So money factor is now fast disappearing and engineers should return to their own fields. 
There are many challenges in hardcore engineering fields and it needs patience & hard work. One has to start at the base and work his way towards the top of pyramid. One has to be good in whatever one is doing, at each stage of his career. For example when you start as a design engineer at the base, you have to get involved in the details, rough it out in the field, get your hands dirty by working directly with people in the lowest parts of pyramid. Learn from them, even if they are not engineers. Those people with years of experience have lot to learn from. Hardcore engineering field does demand grit & strength and ability to rough it out. I remember when I used to be involved with commissioning & trouble shooting of plants; I had to travel to remote places away from civilization. There may not be even a proper place to stay or have a decent meal. But if I did not get involved I would not be here today, where I am. Even if I was, I would not be able to get the clear picture of our business. 
There are plenty of opportunities, even if you do not get to become a CEO. The key is in adding value by whatever activity you are involved with. Other thing is gathering variety of experiences by rotation in performing different roles. As much as wide is your experience, the more you are likely to rise to the top. You can not confine yourself to one area, if you want to reach the summit. Of course, it is not necessary for everyone to want to reach the top. One can remain happy by becoming a specialist also. As long as you find it satisfying and are at peace with yourself, it is alright even if you do not reach the top or are not at the top. 

With such a huge crunch for people in hardcore engineering field, demand will be there for long time to come. As these sectors of economy do well, companies will not mind paying good salaries to their best people. Any growth in services sectors like IT, finance has to be supported by growth in core sectors. This means there have to be people who will make their careers in those hardcore fields. This also means they will be rewarded handsomely for their share of value addition. With such a shortage in good people in hardcore fields, there will be opportunities to rise to top much faster. But this will also mean a lot more hard work. 
Q-7:  How do you recall your days during study at IT-BHU? At IIT-Bombay?

IT-BHU was the best thing to happen in my life and I can never forget those four years which I spent in BHU. There was so much to do, so many new things to learn, so much fun. Eating Aloo Sukha in the hostel mess, visiting the Ghats, watching cine-club movies in G-11, Lankating (I don’t know whether this term is still used), Thandai with bhang at Godowlia, Old Vishwanath temple, lying on the lawns of Birla temple inside campus & discussing everything under sun, during nights eating bun-maska & coffee at Mochu, eating laung lata at Pahalwan’s shop in Lanka, during summer evenings drinking mango shake for Rs 2, jogging on the tracks, bunking the morning classes to sleep; I remember all those things. It’s still fresh in my memory and there are indelible marks of all these in my mind. There are so many incidents which I remember, writing those can fill up many pages. 
I remember many of my professors. Prof. Vijay Shankar used to be head of department and used to teach us Thermodynamics, a subject for which I had special fondness. Something else which had caught my attention was computers. I & Bhavnesh used to spend lot of our time at computer centre and we were very well recognized faces. Those days, we used to have punch cards on which you had to punch your program and submit it for running by computer center staff. We would wait for the computer run results to come out and half the time there will be compilation errors. When we got the error free program which had run properly we’ll be so happy to be on clouds. Many a times total strangers will approach us and ask us to help them with their program codes and read the punch cards if the punch card reader was not working. We used to do lot of computation work for our professors and write programs for their research etc. While we were in our final year we used to run computer club and hold classes to teach programming to students. Computer programming was introduced as a subject in our second year. 
We had some very good association with professors like S. N. Upadhyay. When we were in final year, we (Bhavnesh, Milind Bhise, Ajay Chavan) did some work for analysis of Ganga water to determine pollution levels. This was done for a campaign which was being run by Prof. Virbhadra Mishra & Prof. S.N. Upadhyay. I remember a time when Prof. S N Upadhyay went with us in a boat from Godowlia to Assi ghat discussing with us which points to draw the water samples from. At the end of boat ride that day, we were treated to some desi ghee gulab jamuns at Assi by SNU. And whom he gave a treat of gulab jamuns. Oh! There are so many fond memories of my BHU days!!!!

Life at IIT-Bombay campus was different from BHU life. IIT-Bombay life was more regulated in terms of studies, working. But it was really a grind worth it. Those three years when I was doing my MBA from IIT-Bombay, life had become a fine art balancing the work, family & studies. I remember we would have surprise quizzes, presentations, case studies and these would be never ending. No matter what you did, you finish one case study & presentation, next one was waiting for you. We used to discuss case studies at the Maggi stall. Stall fellow will make so many dishes out of Maggi noodles; Maggi pakora, Maggi noodles, Maggi sandwich. We would be sitting around a table eating drinking soup, coffee or tea and discussing the case presentation. During my business trips, on my traveling days, I would always carry books with me and read on the plane, read in the hotel, read at airport, everywhere just read. I would be in Europe, Seoul or Egypt.  It may be nice and lovely outside of the hotel and so many activities. But, no I would be busy with books, with my laptop, preparing some presentation or studying for exam. This was a period which passed very fast. 
Today when I look back, I find whatever I learned during those days, the rigor of all those things have prepared me well, to handle anything I encounter in my work life.

Q-8:  Thank you Sir. It was nice talking to you.

Thank you. It has indeed been a pleasure talking to you and sharing my thoughts.
______________________________________________________________________________
