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Diwali Greetings
The Executive Committee, the Advisory Committee and Editorial Board 

( SPE NEWS LETTER) wish all the Members, Readers, Patrons and well 

wishers  a very Happy Diwali and Prosperous New Year following Diwali.

May God shower thousands of blessings on you and your family 

members in the New Year.
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From The Chairman's Desk
The power sector in India has made significant progress over the years and gone through substantial 
structural changes since the enactment of Electricity Act 2003. By the end of year 2013, India has 
achieved the installed generating capacity of 210 GW which is fifth largest in the world.

The Act stipulates conditions for promoting competition, facilitating the supply of electricity to all areas 
and protecting interests of consumers, transparency in the policies, increasing the efficiency, among 
other measures. It mandated the restructuring of State Electricity Boards by unbundling them into 
separate entities for generation, transmission and distribution. The act also provided for the formation 
of the Regulatory Commissions at national (CERC) and state (SERC) levels for rationalization of 

electricity tariff. It came out with National Electricity Policy, electricity grid code, open access in transmission and 
distribution, rural electrification etc. 

The reforms ensured more private participation in generation sector. The open access encouraged private power 
producers to setup captive generation units, as they could use transmission network to supply power to any entity 
without discrimination. Significant generation capacity of 54964 MW was added in Eleventh Five year plan which is 
nearly equal to the capacity added during previous three Plans i.e. 8th,9th and 10th.The reforms have definitely played 
major role in this achievement.

Even though there are reforms and act in place there are numbers of issues and challenges causing hurdles in timely 
implementation and operation of projects. It is felt that open access in transmission and distribution is still Utopian in 
nature and yet to gain practical significance. The industrial customers still face problems in accessing their choice of 
suppliers due to the restrictions  imposed by several state governments citing shortages or non -availability of 
transmission infrastructure. Few states are yet to unbundle their SEBs in spite of deadlines set by central government, 
due to financial and political reasons. The coal based generation issues. This has dragged the overall reform process 
beyond stipulated dead line.

Generating stations including Ultra Mega Power Projects, under tariff based competitive bidding, do not receive 
allocated domestic coal, due to lack of proper implementation of policy for coal supply by CIL. It is not able to solve the 
issues of mining in prohibited areas on account of environmental policies even though these areas are already allotted 
to private power producers. According to report, 55 projects including UMPP totaling 50000 MW capacity have been 
impacted. The power sector has now increasingly become more dependent on costly imported coal which also faces 
constraints due to interventions by the foreign governments and suppliers.

Availability of domestic gas for the gas based power plants is very low hence they are dependent on LNG imports. There 
are other issues like land acquisition for thermal and nuclear power projects causing delayed implementation. Hydro 
power projects are already facing environmental and political protests along with delays in land acquisition, skilled 
manpower shortages etc. The projects based on past hydrology data are prone to the high risks of calamities. The 
recent disaster in Uttarakhand is live example of such risks. 

The recent closure of last Nuclear Power Station in Japan has drawn attention of the world about this type of power 
resource. The development of renewable energy also remains a cause of concern for additional power generation 
capacity as a economically viable source.   

In distribution sector open access is being introduced in phased manner which will benefit the consumers greatly. Anti-
theft provisions under the Act have helped in lowering the commercial losses. However financial health of Discoms 
continue to remain fragile and mainly depend on state subsidies.  Fortunately Discoms in Gujarat are faring better. 

The generation sector faces the constraints in procuring power equipment and proper EPC contractors. There has 
been increasing dependence on the Chinese equipment by private players due to low costs though there is a question-
mark on its quality. The sector also needs the training and skilled manpower development drive for proper functioning of 
the system. The sector has progressed reasonably well so far and though it is facing constraints and challenges today, 
in next few years it is expected to regain and continue its long-term growth with more intensive reforms. 

The power engineers have a role to play in this alarming scenario by proactive participation in the energy sector by way 
of intelligent inputs and reliable data supplement.

Happy Diwali and Prosperous New Year to all
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GV Akre
Chairman
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Editorial
Sometimes I envy youngsters of these days. The quality of life which they are leading is astonishing. 
The best of schools/colleges, the transport services, the vehicles, the computers, the internet access, 
the entertainment channels, the restaurants, the hi-fi hotels, access to any part of the world for 
tourism/ business/ studies and what not? All these appear to be the development in last 15 years. 
They were never thought of in my childhood, which begin with India gaining freedom from the British 
rule of about 200 years.

The scenario in the early years following the independence was much different. No electricity, no 
industries, poor surface transport, skeleton communication system, scarcity of food 

grains/sugar/edible oil etc. was all accepted by us as inevitable. Education was through the Government 
owned/granted schools and colleges only.  Bicycle was the best mean to travel long distance but only well to do could 
afford it. Cement and steel were not easily available and therefore not popular for house building work.  Skyscrapers 
were nowhere in the country. Lavish marriage feasts were never heard of. There were no tape recorders & 
transistorized radio sets.  Synthetic cloths were only imported and were considered to be the proud possession. As a 
child, we were not allowed to watch social movies. We were paid to watch mythological or educational movies. 
Teachers were regarded and scared of. Bullock-carts in the villages and horse-carts in the towns & cities, was a 
common sight. Clothes were used and preserved carefully. Stainless steel utensils was a delight. The films were full of 
melodious songs and carried social messages. Joint family was a preference which allowed a good bondage between 
brothers/sisters and cousins. Population was around 33 crore. The vehicular and Industrial pollution was not there at all. 
Since automobiles meant only buses in the towns and cities, streets were freely available to us for playing street Indian 
games which have become extinct now. Old timers like me may be remembering "Gilli-Danda", "Bhamardo" (spiraling 
Top) etc. The text books were providing the knowledge in all the subjects. Guide books & tutorials were not available. 

Even in early eighties simple calculator was not affordable. FACIT mechanical machines were used before the 
calculators arrived. The scientific calculators were just born and very expensive.  In the college days slide rule was the 
means to calculate. Type writers were available in major office set up only. Others had to depend upon hired typing 
services or go for a good hand writing. 

The scenario started changing fast in later eighties. The mode of urgent communication changed from P&T Telegram to 
Telex. The fax machine replaced telex. Now the fax machines are on the verge of extinction.  Simple computers arrived 
in later eighties. The new versions started outsmarting the earlier versions. Pager service was introduced to transmit 
urgent messages through attendant using P & T telephones.  Pager service was short lived. Mobile phones entered in 
India in 1997 and have by now revolutionalized the oral communication. The internet has brought people very close and 
documentation very effective. Human being is now planning to travel at a speed which is more than the speed of light 
and land on different planets of our solar system or even on the planet of other solar system. Google & other web sites 
offer everything at the click of mouse. 

But if I really look back, I consider myself as more fortunate compared to the young generation today. I have lived in the 
early independence era when population was less. There was lot of love lost amongst family and neighbours. Physical 
exercise was more, ailments like Diabetes, Blood pressure variation, heart malfunction, kidney malfunction etc. were 
very rare.

Slowly as our generation grew, we went on shedding our hardships and could see the present day Hi-tech world.

We were not required to get an engineering admission at a premium. We played in the streets and maidans (open 
grounds) till 6th years of age before admission to the primary school. Now the child is admitted to play group schools 
after completing two years of age and that too at a high cost. Love lost has reduced considerably. The term "Love thy 
neighbour" exists no more in personal life and politics. Terrorism is now an accepted entity. 

There are no grounds and free streets to play short time games now. Mental stress is increased beyond imagination. 
School and college education demands lot of unnecessary hard work. Many of the private academic institutions collect 
hefty donations but do not have good faculties to teach.  

There used to be generation gap earlier also, but fast advent of technology has reduced the generation gap to the half 
generation. The person aged around 35 years find it difficult to handle the Technology and software which are easily 
handled by one in his 20s. 

Still I feel happy that Journey of my life & those who are my contemporary, has been from too little to too much. Thanks to 
the Almighty.

My Greetings to you and your Family members for ensuing DIWALI  FESTIVAL.
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- Er. SM Takalkar
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thReport on the 17  Annual General Meeting of Vadodara Chapter

thThe 17  AGM was held in the Auditorium of GETRI Vadodara on 15 Sep 2013 morning.

1. Due to lack of quorum at 9:45 hrs, the members dispersed and reassembled in the auditorium 
after 30 minutes. The agenda of the meeting was taken on hand thereafter.

2. Secretary of the chapter read out the minutes of last AGM held on 22 Sep 2012. The minutes 
were passed unanimously.

3. Secretary read out the excerpts from his report and entire report was taken by AGM as read.

4. Secretary presented the financial accounts for the year 2012-13.

Vice-Chairman, Secretary and Treasurer informed that during the year there was no Workshop /Conference, 
hence there was not much surplus. There were some questions related to the accounts, from Er. RN Purohit, Er. 
MG Mehta, Er. HK Shah, Er. KR Brahmbhatt and others.

The accounts were passed after prolonged discussion.

5. Secretary presented the budget for the year 2013-14. Some members raised the point for showing high income 
from Seminar/Workshop. It was informed that one Seminar on 'Protection' was arranged on 07 & 08 June 2013 
and one more Seminar on 'Transmission line' is proposed in the month of Feb-2014. Also 1-Day Seminar on 
'Cables' is scheduled on 16 Oct 2013(rescheduled on 02 Dec 2013), hence the income shown is really expected.

The budget for the year 2013-14 was passed after brief discussion on donation, printing cost etc.

6. As per the tradition, the Engineer members who have completed the age of 65 years were felicitated by 
presenting bouquet and Shawl. This year following Engineers were eligible

1. Er. Amin Subhashchandra. A. 2. Er. Bhagia Hari M.
3. Er. Bhatia Kailashchandra K. 4. Er. Chaudhry Surash D.
5. Er. Dadhania Popat T. 6. Er. Dave Balkrishna P. 
7. Er. Dasani Sureshchandra K. 7. Er. Desai Arun N. 
9. Er. Desai Rishikesh M. 10. Er. Dhruv Hemant T.
11. Er. Jadia Mahendrabhai N. 12. Er. Kothari Rameschandra K.
13. Er. Marathe Jairam C. 14. Er. Munshi Pradip H. 
15. Er. Patel Arvind B. 16. Er. Patel Arvind H. 
17. Er. Patel Kanubhai A. 18. Er. Patel Sureshbhai S. 
19. Er. Patel Talshibhai N. 20. Er. Patel Vinodchandra S. 
21. Er. Pathak Baldevprasad O. 22. Er. Pawar Mohanlal G.
23. Er. Rathod Kishorchandra N. 24. Er. Rede Navinchandra V. 
25. Er. Shah Jyotindra B. 26. Er. Shah Himmat K. 
27. Er. Sheth Kiritkumar V. 28. Er. Shukla Arvind M.
29. Er. Talati Ashvin K. 30. Er. Takalkar Subhaschandra M.

Out of above the Engineers who were present were felicitated. Some recipient engineers reciprocated by 
expressing their gratitude to SPE(I) Vadodara.

7. Normally, merit awards are distributed to the engineers for their outstanding contribution in the Powere Sector. 
This year merit award was given to Prof. (Dr.) Kiritkumar R. Bhatt of SVIT College, Vasad.

He has done his Ph.D. on "Intermigration of Dynamic Power Management, Strategies for System- Level Power 
optimization" from MSU, Vadodara Prof. (Dr.) KR Bhatt was honored with bouquet and a citation.

8. The polling and returning officer Er. YD Mehta along with Er. MK Mahida and Er. JK Surti conducted the election 
for three vacant posts for Executive Committee. Earlier there were nine candidates, three candidates withdrew 
their nominations. Hence there were six candidates for above three posts. Er. YD Mehta declared Er. SB Lele, Er. 
KN Rathod and Er. RN Purohit as elected.

9. Secretary proposed to increase the local fees as under :

a) Member/Associate Member/Student Member/Fellow member/Institutional Member from Rs. 100 to Rs. 200/-

b) Life Member/Life Fellow member from Rs. 500/- to Rs. 750/-

This was accepted by the AGM.

The AGM was followed by the lecture of Mr. K. Sreedhar, General Manager,NTPC-Jhanor and followed by Lunch. The 
report on the lecture is covered in the issue.

Chairman Er. GV Akre, Vice-Chairman Er. SB Lele and Secretary Er. VB Harnai thanked all the members for their 
support in conducting AGM smoothly. 
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By : Er. VB Harani, Secretary
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Chapter's Activity
1. On 24.08.2013 a lecture on the topic of "LIGHT EMITTING DIODES (LED)" was organized by the Chapter in the 

GETRI, GUVNL Auditorium.  The speaker was Mr. Bakeri from Suveg Electronics, Ahmedabad. In his speech he 
narrated the use of LEDs in Street Light. Presently the LED street lights are used in various metro and other big 
cities including Vadodara. He stated that LED is future option against conventional illumination and it is highly 
energy efficient. He explained various types of LED combination for different end uses. The program was well 
attended by members of SPE. The presentation generated lots of enthusiasm across the participants. This was 
evident from the questions and answers which followed presentation.  

2. On 15th of September 2013 the chapter organized Annual General Body meeting at GETRI, GUVNL Auditorium 
in the morning hours. 

The AGM was well attended. The proceedings of the AGM were handled by secretary Er. VB Harani. As a part of 
the AGM the members who completed 65years of age were felicitated. Award was also given to individual who 
had done outstanding technical work during the year. The detailed report of AGM is covered separately in this 
issue.

Technical Lecture on "Power Sector Scenario in India" which  was delivered by Mr. Shreedhar, GM, NTPC, 
Jhanor. The lecturer presented the past and today's power scenario, the issues related with coal and other fuels 
etc. The speaker was introduced by Er. SB Lele. Vote of thanks was given by Er. VB Harani.

Toward Independence
Consider the life cycle of human being from childhood onwards. Small child has all the organs like eyes, ears, nose, 
mouth, legs, hands, etc. He can feel comfortable or uncomfortable, has sense of like or dislike and can express the 
same by smile or cry. Even then he is not independent. Child likes different toys, animals, birds, places, acts etc. But he 
himself neither could do anything nor can express his desire. Of course, parents love the child and realize his desire and 
hence they carry him and take out to park, fairs, markets, functions etc. Child enjoys the trip but his own effort for the trip 
is nil except enjoying. He has no role for fixing place, path, time for visit, mode of travel, safety precautions etc.

With the time when child is able to walk then he is not dependant on parents that they carry him for trip. He shares 
responsibility for walking and thereby relieving parents from carrying him. However other responsibility is with parents. 
Next he may be able to go alone finding the way and precautions against traffic. Successively he may use cycle, bike or 
car. Letter on he may be able to find out and reach any new place. Finally one day he will be able to takes parents to 
wherever they wish to go. Now parents have not to bother anything about the trip.  So now he is fully independent and in 
position to lead or help others. But in this course of independence his responsibility has increase from nil to full. 

Consider education system from preschool stage, i.e. playgroup and kindergarten level. Syllabus, Textbook, Teacher 
and Testing(exam) are four elements associated with the system.

In case of preschool level, there is no syllabus, no formal teaching. Children are exposed to proper environment 
wherein they play and learn with fun. There are no textbooks but for systematic development approach, guide and 
practice books are available. There is no formal term end examination but their progress is monitored and recorded. 

In case of primary and secondary education system, textbooks are available containing what is expected to learn by 
students. So virtually syllabus is missing. Students of primary and secondary level suppose to be immature and hence 
stress is on teaching rather than learning. Trained teachers are available for teaching and they apply skill of teaching to 
make the subjects digestive using tables, charts, analogy etc. Term end examination is internal taken by the same 
teachers on base of whatever has been taught. But school end examination is external conducted by teachers other 
than who were teaching. This examination is common for all students and arranged by separate body for the purpose.  

College students first time know about the syllabus i.e. the list of topics for the study during the term. There are no 
textbooks that contain only the material as per syllabus. They have to refer different reference books for various topics 
of the syllabus. There are lecturers, readers and professors in place of teachers. College level students suppose to be 
mature and hence stress is on learning rather than teaching. So it is responsibility of the students to learn and therefore 
they have to attend regular classes. Whenever required they can approach professors for guidance for any difficulty. 
They have external examination system. Master level study is intermediate stage between graduate and doctorate.

At doctorate level, actually there is no formal syllabus but student has to select the topic for his study based on interest, 
scope, prospect and guidance. Obviously there are no text books. But students have to search required information 
from various sources like reference books, articles in journals, internet, experiment, survey etc. There are no regular 
classes by professors but when required guide direct for right approach. One teacher/professor evaluates more 
students up to post graduate level but one candidate for doctorate is evaluated by more than one expert. 
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When one actually enters the practical field, he is free from syllabus, textbooks, teachers and examinations. But it is the 
most challenging phase of his career wherein his knowledge is on real test. The actual problem that may come up 
during working may be at any time and any type and it has to be resolved at the earliest. He may refer manuals, 
reference books and experienced expert for guidance. He has full responsibility and has to make all efforts by 
employing his knowledge and judgment to get solution for the problem. Over the time while handling such incidences, 
he himself will have rich experience and one day he will be able to guide/direct others. 

In case of financial matters one may be fully dependant on his parents for all his requirements at initial period but after 
his employment or business, one may be fully independent and capable to shoulder the responsibility of his wife, 
children, parents, younger brothers and sisters etc. Further he may be able to help weaker and needy from his friends, 
relatives, neighbors and society. 

Social governing system was initiated as 'might is right' type approach and thereafter public of different areas passed 
through different systems like troop leader, kingdom, regency, monarchy, emperorship, common wealth, dictatorship, 
autocracy and bureaucracy. There was no scope for choice and voice of public in most of the cases. It was the era of 
forced discipline. Unilateral decision of the ruler has to be obeyed and any contravention of the same was dealt 
severely. Situation was most irritating but there was no option but to pull on. But during last century, successively 
various countries including India got best option of democratic government, well known as the government of the 
people, for the people and by the people.  Public has right for choice and voice in the government, the era of full freedom 
with self discipline. 

For financial investment, there is saying that 'higher the return higher is the risk'. For investment in government 
securities, return may be lower but no risk of losing the principal. But contrary to it landing money to daring man in risky 
business may give highest return but every chance of losing the principal. In democratic governance public has full 
freedom i.e. relief from unilateral forced discipline and more rights. But more relief and more rights imply more 
responsibility also. 

Earlier it was said that 'Yatha Raja Tatha Praja' but in democracy it is reverse as 'Yatha Praja Tatha Raja'. Public is the 
base for democratic government and hence public has be loyal and unselfish with foresighted. Type of the majority 
public elect the type of politician that form government and ultimately it reflect in legislature, executive, judiciary and 
military and the in rest also. 

Public of post independence era had faith in democracy and had patriotism, integrity, obedience and expected to grow 
with maturity in democratic regime which come true also in initial period but letter on anyhow trend reversed to 
deterioration. Freedom is misinterpreted as rowdiness. Today we know where we are. Short sighted undisciplined and 
irresponsible selfish behavior is indirect invitation to dictatorship or slavery in long run. 

Yet in addition to political independence, we have to proceed for independence in term of energy, technology, security, 
finance and thoughts also. 

Let us pray Lord Krishna to incarnate as promised in Gita to destroy all evils against democracy. Let Lord Ganesha 
bless all of us with the wisdom to realize our responsibility and also eliminate all hurdles on path to true Rama Rajya  

Er. N.D.Makwana

AN APPEAL
ØReader members may contribute articles such as short story, poems(Hindi, Gujarati, English)

ØReader members may inform Editorial Board regarding their personal achievements in terms of paper 
presentations at State, National or International level, sports, adventures, R&D, Ph.D., retirement after long service 
etc. The Editorial  Board shall review the contribution and accommodate the same in the quarterly issues, if found 
acceptable.

ØReader members may give donation to SPE(I) Vadodara to commemorate special events in their lives. The 
donations will be acknowledged in the quarterly issue.

ØReader members may enthuse industrial and business houses to subscribe for advertisement in the quarterly issue.

ØDearth is inevitable. If member receives information, he/she can inform the office of SPE(I) Vadodara. If the personal 
details/photograph of the deceased are available, they should also be sent.

ØWe will include obituary in the next issue with photo and brief of the life of deceased.
thèThe Power Day Celebration on 10  November 2013 is being arranged by arranging a lecture. The detailed prgram 

will be intimated separately.

è thThe Energy Conservation Day Celebration on 14  December 2013 is being arranged by arranging a lecture. The 
detailed prgram will be intimated separately.
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Er. Nalin Bhatt, former Chairman, Gujarat Electricity Board (GEB) and a seasoned political figure passed away in the 
early hours of 5th Sep 2013. He started his political carrier in 1975 as a Corporator in the Municipal Corporation of 
Vadodara. He served the corporation as a standing committee member in the year 1981, 1982, 1983 and 1988. He later 
on became Deputy Mayor in 1987. He also served as a Education and Health Minister in the Government of Gujarat.  

His initial assignment was as an engineer in Sarabhai Chemicals in Vadodara. He served as a Chairman Gujarat 
Electricity Board between 1998 to 2002. The Vadodara Chapter of Society of Power Engineers (I) was established in 
October 1996. In the initial stages of teething trouble, Er. Nalinbhai proved to be of great help to the office bearers of 
SPE(I) Vadodara Chapter. Whenever the Executive Committee members approached him, he was extending 
necessary help and was also providing required financial support. In many programmes he used to remain present and 
encourage the SPE(I) members. He was a crusader for energy conservation. It is under his able chairmanship that the 
energy conservation department of GEB started flying in full colours. During his tenure, SPE(I) organized large number 
of 1-Day, 2-Day and 3-Day Seminars, Symposiums and Workshops. Most of them were on the topic of energy 
conservation. The others included power generation, power transmission, power distribution, switch gear & protections 
and power tariff. During his tenure, the seminars on the topic of energy conservation were organized in most of the 
important cities of the state which included Vadodara, Surat, Vapi, Rajkot, Bhavnagar, Mehsana, Gandhidham, 
Ahmedabad, Junagadh, Ankleshwar etc. His contribution in those seminars was significant.

He had blessed the SPE(I) Vadodara on many occasions such as inauguration of office premises of Vadodara Chapter 
at Avishkar Complex, Old Padra Road. At his request, SPE(I) members worked on rehabilitation of GEB Library. 
Thereafter he had solicited help of SPE(I) Vadodara in propagating energy conservation in the residential areas of 
Vadodara city as well as some educational institutions. SPE(I) took up the challenge and did many programmes.  

thDuring the killer earthquake on 26  Jan 2001 in Kutchh Region, the untiring efforts and management by GEB under 
stewardship of Er. Nalin Bhatt, helped in restoring the power system within a record time of 56 hours. He had personally 
supervised the restoration of  power system in Kutchh Region. He had solicited help from SPE(I) Vadodara and had 
requested to restore atleast two number of 66kV substations. Accordingly SPE(I) Vadodara mobilized its financial 
resources and Man Power to Kutchh and rehabilitated 66kV Bhimasar and Vajesar substations.  

In view of his continuous support, the SPE(I) Vadodara deemed it fit to confer upon Er. Nalin Bhatt an Honorary Fellow 
membership of SPE(I) in the year 2001.   

Now that Er. Nalin Bhatt has left for his heavenly abode, we, the members of SPE(I) Vadodara deeply mourn his 
untimely death. SPE(I) members also pray to the almighty to give eternal peace to the departed soul and pray God to 
give strength to his family members to bear the impact of sudden loss.

As a fond memory of the association of Er. Nalin Bhatt with SPE(I), Vadodara, some photographs are exhibited  in this 
issue.

REMEMBERING ER. NALIN BHATT
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All members may note that 1-Day Seminar on "Design, Manufacture and Installation of Power, Control and 
Communication cables" which was initially scheduled on 16 Oct 2013 has been rescheduled due to unavoidable 
circumstances. This Seminar is now scheduled on 02 Dec 2013 at 09.00 hrs at Vasvik Auditorium, Opp: GERI, Race 
Course, Vadodara.

The revised schedule of activities is as under:

1. Call for Papers
The full text of the papers to be submitted by Author/Authors should reach the organizers on or before 15 Nov 2013

2. Product Display

Any individual or an organization wishes to demonstrate/display their products or research work, limited space is 
earmarked. The prospective individual or an organization can send their request on or before 20 Nov 2013.

1-Day Seminar on Design, Manufacture and Installation of Power, Control and Communication cables

Agarwal Sita 849
Baxi Nimil B 2065
Bhayani RR 2014
Bhuva YG 941
Brahmabhatt RB 243
Dalvi Mohan S 1151
Dhruva HT 1361
Iyer S 1620
Jaisinghani KJ 1178

Joshi YV 1324
Makhijani PK 2085
Mehta PK 2098
Nakrani HS 1181
Pandya AK 2056
Pandya AN 2047
Parikh KB 886
Patel MA 2055
Patel TH 2100

Patelia BV 1146
Prabhu KJ 236
Rana JR 836
Ravikumar 1371
Sarvaiya RC 2048
Shah MR 1527
Sharma RP 983
Shroff GK 2120
Shukla KB 1522

Solanki PG 1541
Suthar NH 1457
Suthar PV 747
Tambe VJ 2084
Trivedi MV 1152
Trivedi MP 1920
Vora DJ 1267

Name GR No. Name GR No. Name GR No. Name GR No.

Identity Cards of Following Life Members are ready. They are reqeusted to collect the same from the office.
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A REVIEW OF DYNAMIC STATE ESTIMATION TECHNIQUES IN 
POWER SYSTEM USING SYNCHROPHASORS 

- AS ONE ASPECT OF SMART GRID

ABSTRACT

State estimation provide platform to control center to 
enhance grid security and consequently reliable electricity. 
Conventional Static State Estimation (SSE) uses the 
measurement gathered by the comparatively slower SCADA 
system which fails to capture and analyze the dynamics power 
system. Synchrophasor measurements available from Phasor 
Measurement Unit (PMU), based on Wide Area Measurement 
and Control System (WAMAC) are being adopted rapidly 
worldwide. WAMAC using PMU having capacity of collecting 
lots of  measurement  and providing these information with 
reliability at reasonably faster rate to Energy Management 
System (EMS), has opened up new arena in the field of state 
estimation, protection and control of power system. As against 
the static state estimation which mainly provides the 
information about Bus voltages and Phase angle, with advent of 
WAMS using PMU it is now possible to achieve Dynamic State 
Estimation. Dynamic State Estimation (DSE) estimates the 
dynamic states of future e.g. generator rotor angles and 
generator speed, instead of voltage magnitudes and phase angles 
in advance to the current time. 

Techniques  for  DSE like extended Kalman filter, Robust 
estimation technique and AI based techniques like Artificial 
Neural Network, Fuzzy logic based technique, unscented 
transform based Kalman filter, Shanks method, Mixed Kalman 
Particle filter, Extended set-membership filter and Adaptive 
Kalman filter are reviewed with concluding remarks at the end.

Indexing Terms: Dynamic State Estimation, Phasor 
Measurement Unit ,Wide Area Measurement System, 
Extended Kalman Filter, Unscented Kalman filter, Extended 
Set Membership filter, Mixed Kalman Particle filter, Adaptive 
Kalman filter

1. INTRODUCTION

Today electrical grids are working nearly to their stability 
limits due to continuously increasing load. Due to fast varying 
nature of electric grids conventional Static State Estimation fails 
to capture real time dynamics of power system. Consequently it 
becomes difficult for operator of Energy Management System 
to get the knowledge of real status of power system and to take 
decision accordingly. Slow response of Static State Estimation 
is due to conventional SCADA measurement in which 
collection of measurement and providing these data to EMS is 
slow. Inclusion of dynamic state estimation provide more real 
time situation of power system [1]. 

With the advent of Phasor Measurement Unit, it has become 
possible to capture the voltage and angle of buses as well as 
other parameters like current, real power and reactive power 
also [2]. So, Phasor measurement unit provide accurate data 
with faster rate. Due to that new possibilities new frontiers are 
being opened in area of Dynamics State Estimation which 
provides more insight to dynamic conditions. Instead of Bus 
voltage and angle, generator rotor angle and rate of change of 
rotor angle (rotor speed) can be estimated. These data can be 
analyzed and gives EMS operator environment to take quick 
decisions, consequently blackouts can be prevented. Insight to 
the algorithm used for DSE using PMU is presented. 

Various techniques have been briefly presented for  DSE like 
extended Kalman filter, Robust estimation technique and AI 
based techniques like Artificial Neural Network, Fuzzy logic 
based technique, unscented transform based Kalman filter, 
Shanks method, Mixed Kalman Particle filter, Extended set-
membership filter and Adaptive Kalman filter for DSE.  The 
paper's second part gives introduction about the dynamic state 
estimation technique using extended Kalman filter in power 
system. Third part gives acquaintance to the Phasor 
Measurement Unit (PMUs) and its use for the purpose of 
dynamic state estimation. Fourth section discusses the 
implementation algorithm of DSE using PMU and SCADA 
measurements. Fifth section briefly overviews various other 
available methods for the dynamic state estimation. Next 
section gives an overview and brief comparison of two recent 
methods. Finally, conclusive remarks about methods discussed 
with possible modification in the present techniques and future 
possibilities.

2. DYNAMIC STATE ESTIMATION (DSE) WITH 

EXTENDED KALMAN FILTER(EKF)

Dynamic state estimation uses the present (and sometimes 
previous) state of the power system along with the knowledge of 
the system's physical model, to predict the state vector for the 
next time instant. This prediction feature of the DSE provides 
vital advantages in system operation, control, and decision 
making. It allows the operator more time to act in cases of 
emergency, helps in detection of anomalies, bad data etc [5].
The main steps involved in DSE algorithms to achieve an 
optimized estimate of the state vector are 

? Mathematical Modeling
? Parameter Identification
? State Predication and State Forecasting
? State Filtering
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A.   Mathematical Modeling

This is the first step in DSE and involves the identification of 
correct mathematical model for the time behavior of the power 
system[1][2]. The general mathematical model used for a 
dynamic system is given by:

x = f (x , u , w ,k)                       (1)k+1 k k k

Where, 'k' is the time sample, 'x' is the state vector, 'u' is the 
control actions, 'w' represents the uncertainties in the model and 
f represents the nonlinear function. The uncertainties are 
described using white Gaussian noise with zero mean and 
constant covariance Q
Considering these assumptions, we can obtain a generic model 
for the DSE as:

x  = A x  +B u  + w                       (2)k+1 k k k k k

Where A  is the function representing the state transition k

between two instants of time- Jacobian matrix, B  is associated k

with the input u  and w  is the white Gaussian  noise with zero k k

mean and covariance Q .

B. Parameter Identification

This step involves the calculation of various parameters 
mentioned in the mathematical model of the DSE. A , B  and Q k k

are the parameters to be calculated online to evaluate the 
dynamic model shown in (Eq. 2). 

The process noise is given by 
TW Q W .                             (3)k k k

The next parameter to be identified is the error covariance Q. 
Normally Q is considered having Gaussian distribution having 
mean zero. 

Measurement data includes the active and reactive power flows, 
power injections and voltage magnitude at the buses. 
Measurements so obtained be represented by Z. The line flows, 
injections and loads have a nonlinear relationship with the state 
of the system. Hence, given the state vector of a system, the 
measurement vector can always be calculated back. Such a 
calculated vector is given by h(x) and is a nonlinear function of 
the state vector. Hence, the actual measurement vector (Z) can 
be represented as, the sum of the calculated measurement vector 
(h(x)), and vis measurement noise, as shown below. This is 
given as:

Z = h(x)+v                                                  (4)

Equation (4) is a resulting nonlinear equation. 

C. State Prediction or State Forecasting

State forecasting is the next step in DSE where, the nodal 
voltages or the measurements at the next instant of time are 
predicted. State vector corresponding to these predicted values 
is called the predicted state at the instant 'k+1'. The forecasted 
state vector is obtained by performing a conditional operation 
on equation (2).

The forecasted  state  vector,  along  with  its error covariance is 
given by:

Fig. 1 Block diagram for Dynamic State Estimation

3. PHASOR MEASUREMENT UNIT AND ITS 
U S E  F O R  D Y A N A M I C  S T A T E  
ESTIMATION

A PMU is an electronic device that uses state-of-the-art digital 
signal processors that can measure 50/60Hz AC waveforms 
(voltages and currents) typically at a rate of 48 samples per cycle 
(i.e. 2400 samples per second). The phasor measurement units 
use the GPS system for accurate time stamping of the 
measurements. The GPS receiver provides the 1 pulse-per-
second signal and a time tag, which consists of the year, day, 

hour, minute, and second. This pulse acts as an initiation for the 
PMU to capture the sampled system data at the installed 
location. Digital signal processing techniques are used to 
compute the voltage and current phasors. Line frequencies are 
also calculated by the PMU at each site and time stamped. The 
PMU assembles a message from the time stamp and the phasor 
data in a standard format, which can then be transmitted, to the 
control center over any available communication link. This 
method of phasor measurement yields a high degree of 
resolution and accuracy [4]-[6]. The data received by the control 
center will in turn be stored and processed for various 
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monitoring and control functions. The biggest advantage of the 
PMU comes from the fact that for the first time we can have 
direct angular measurements at the buses where PMU is 
installed. The importance of this can be realized from the fact 
that, just as we know that in DC circuits the power flows from a 
bus at higher voltage to a bus at lower voltage, in an ac system 
the power flows from a higher voltage angle to a lower voltage 
phase angle. Hence, greater is the voltage angular difference 
between any two buses higher is the power flow between these 
two points. Therefore, in order to know if the system is operating 
well within limits, it is important to accurately know the phase 
angles at all the buses of a power system. This is especially true 
in a larger system where large voltage angular difference across 
a line might lead to instability of the overall system [4]. Hence, 
accurate monitoring of the voltage angular magnitude will play 
an important part in the modern day EMS.

A. Phasor Measurements in State Estimation
State estimation essentially involves receiving various 
measurements from the field and processing them to calculate 
the state variables. The control center receives the phasor 
measurements through the communication channel. Due to cost 
considerations the PMUs may not be installed at all locations in 
the power system in today's scenario. Hence, the data received 
by the control center will have both the highly accurate phasor 
measurements obtained through PMUs as well as the normal 
measurements obtained through other measuring devices. The 
state estimation function has to carefully use both the data sets 
and estimate the state of the power systems accurately. There are 
two schools of thought here, one believes that the PMU data are 
far superior to the normal SCADA data and hence have to be 
collected and used separately from the SCADA data. The other 
school of thought suggests that, though the PMU data are 
different from the SCADA data, they can nevertheless be used 
along with SCADA data [6], [7] and [8]. From the literature 
presented on the PMU based SSE, it has been found that using 
the PMU measurements as normal measurements albeit with 
higher weight, gives the best performance in comparison to the 
other techniques. Some of the observations from the literature 
on PMU based SSE algorithms, which can help us get forward to 
the PMU based DSE are as follows [2], [6] and [9].

? The angular measurements play the same role in active 
measurement residuals as the voltage measurement plays 
in the reactive measurement residuals and accurate 
angular measurements increases convergence speed and 
state estimation is more sensitive to angular 
measurement. 

? If a system has only voltage magnitude and angular 
measurements provided by the PMU, then the error in the 
estimates is equal to the error in the measurements and 
the estimation procedure reduces to solving a set of linear 
equations.

? Data redundancy with current measurement may also 
be achieved using PMUs.

? PMU data processing mentioned, the method of 
incorporating PMU mea-surements with larger weight 
values along with normal measurements (with lesser 
weight values) is preferable as it has better accuracy.

? Once the filtered estimates are obtained, the voltage 
magnitude and angular estimates corresponding to the 

PMU measurements can be replaced by the PMU based 
voltage and angular measurements themselves to 
increase the accuracy.

B.  Hybrid DSE Algorithm using PMUs

From the experience of the PMU based SSE and the 
mathematical model for the PMU based DSE technique 
presented above, presented here is the algorithm for the PMU 
based DSE technique [10]. A power system is driven by its load. 
As the load changes, the generation has to keep up with this 
change, which in turn triggers the changes in all flows, 
injections, voltage magnitude and angles at all buses of a power 
system. These changes in the system are captured by the 
SCADA based and the PMU based measuring devices installed 
at various locations on the field. These measurements are in turn 
sent to the control center through suitable communication 
media. In the control center, the DSE function would have 
calculated the predicted state vector based on the knowledge of 
the filtered state vector at the previous instant of time. Once the 
measurements from the field are obtained in the control center, 
the DSE algorithm updates the predicted state vector by using 
these new measurements to obtain more accurate filtered state 
estimates. The detailed algorithm of the PMU based DSE is as 
shown below:

th 1.   Initialize the state vector at k instant of time, x to a flat k 

start with voltages at 1 p.u. and voltage angles at 0
      radians.
2. Read the measurement vector with higher weightage given 

to PMU based measurements than normal SCADA 
measurements.

3.  Perform the initial PMU based static state estimation to 
obtain the states at instant k.

4.  Set the time stamp at k = 1 (the first time sample)
5. Using Holt's double exponential smoothing technique, 

obtain the predicted state vector for the next instant, k+1.
6. Get the new measurement set containing both normal 

measurements and PMU based measurements from the 
field for the instant k+1. Give higher weight to PMU 
based measurements.

7. Calculate the measurement residual [Z-h(x)], where Z 
represents the new measurements at instant k+1, and 

h(x) the predicted measurements (measure-ment values 
calculated from the predicted state vector) at k+1 instant.

8. Using the Extended Kalman filter algorithm, minimize the 
residual between the predicted and actual values at 
the instant k+1 to obtain the filtered state vector. The 
filtered state vector is given by (8, 9)

9. Replace the state estimates corres-ponding to PMU 
based measurements with PMU measurements 
themselves.

4. OTHER MEHTODS FOR DSE

A) Square root filter based DSE[11]

Square root filter (SRF) is also used for DSE instead of Kalman 
filter. The SRF method is algebraically equivalent to the Kalman 
filter technique but is numerically more stable to the Kalman 
filter. In this method covariance vectors is replaced with 
corresponding square root vectors as numerical conditioning of 
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square root filter is better than covariance vectors. Linear 
exponential smoothing technique is used for prediction of state.  
One more benefit of considering square root vector is it can be 
never be singular, so demerit unsolvable matrix can be resolved. 
SRF technique reduces uncertainty in measurements and hence 
saves time and computer memory as compared to traditional 
Kalman filter. 

B) Robust Dynamic State Estimation [12][13]

Normally Kalman filter based technique considers Gaussian 
distribution of noise. But, due to uncertainty in nature of the 
noise, noise deviates from the assumed model and resultant 
outliers provides erroneous state estimate. The performance of 
conventional Kalman filter degrades in case of such outliers. To 
counter this problem the method of Robust dynamic state 
estimation is proposed which takes care of outliers using M-
estimation techniques. The two main features based on which 
the technique works are:

? Realistic modeling based on nodal analysis
? Using M-estimation to have robust filtering. 

Using Huber's M-estimate technique for robust estimation helps 
to deal better in condition of bad data and it's also easy to 
implement.

C)  Artificial Neural Network (ANN) based technique [14]

Recently ANN is used as very effective tool used by scientific 
community for optimization purpose. Dynamic state estimation 
is also optimization problem. ANN is used for Dynamic State 
Estimation using Short Term Load Forecasting (STLF) 
technique. Dynamic Load Programming (DLP) method which 
considers various loads and generation is going to decide the 
system dynamics is used in this technique. ANN is used to 

thpredict active and reactive loads at all buses at (k+1)  instant 
thwith available measurements of k  instant.  Generation is 

decided based on the continuously changing loads at various 
instants based on participation factors of each generator. After 
getting the final injection on all the buses, complex voltages are 
derived using power flow equations. These predicted states are 
further used for filtering stage to get more accurate prediction of 
state. So ANN can be used for better prediction of states and 
state vectors in same computational time comparable to 
conventional methods. 

D) DSE based on Fuzzy logic [15]

When non linearity measurement is incorporated or the 
prediction of state, the computational time increases with that. 
This problem these problems a sliding surface enhanced fuzzy 
logic based technique is used where the error signal and the rate 
of error are integrally used. The input variable is defined by the 
linear equation as shown below.

g = ëe + è

ë is  positive constant, e is state error and 

error. g is assumed to be an element of input vector G.u is output c 

variable of the output vector U. Now the input and output 
discourses are partitioned and tabulated along with the fuzzy 
rules. Then the crisp input values are fuzzified by assigning an 
appropriate membership function. Next step in the procedure is 
the 'fuzzy inference', where the min-max method [16] is used to 

è is the rate of  state 

obtain the fussy output for each input. The next step is called the 
'Defuzzification' where the fuzzy inference for each input 
variable is converted to a crisp output value 'u '. This variable c

*'u ', for each input, serves as an element of the output vector U. c

From this, the equation for a new state vector can be written as:

X  =F x  +G  +Unew k k k

All the terms in the above equation have their usual meaning as 
applied to a conventional dynamic state estimation problem. 
The term U will be close to zero when the system is normal but 
assumes significance whenever there are drastic changes in load 
and hence accounting for the non linearities. The sliding surface 
enhanced fuzzy control approach to DSE is found to have a 
higher computational performance than other methods.

E) Shank's Method for Dynamic State Estimation [17]

Under heavy loading conditions, load switching or fault 
tripping cause low frequency oscillation which is lower than the 
fundamental frequency. This condition is a good indicator of 
stability loss or ever of the system collapse risk. Shank's method 
with ARMA model allows signal to modeled with amplitude 
and phase dynamic variations[6]. The auto regressive 
coefficients of the model only depend on the nominal frequency 
on the other hand best moving average is calculated using 
Shank's method. 

Partial faction solution of the ARMA model, used up to second 
order Taylor series, demodulates the power signal and each 
coefficient of that provide phasor state vector. This is also 
similar to band pass filtering technique around the fundamental 
frequency that captures the spectrum of oscillation and its 
derivates. As ARMA model is able to fit Taylor polynomials at 
the right hand side of the centre of interpolation interval. As 
phasor is estimated at time varying parameter, this methodology 
could be able to discriminate between oscillation and fault states 
of the system by the new information about the phasor and 
speed. 
F) Unscented Kalman Filter (UKF)[18]
Recently the UKF method is very useful for estimating the 
unknown state variables [19], or parameters, of non-linear 
systems. The UKF consists of the following three major steps:

Step 1: Sigma points calculation;
Step 2: Kalman filter state prediction;
Step 3: Kalman filter state correction

Dynamic model of the power system
Given a state vector x composed of the set of voltage magnitudes 
and angles, the dynamics of the system (prediction for x ) can k+1

be modelled as a discrete-time formulation, as detailed in 

x = F x +g +q (10)k+1 k k k k

y = h(x ) + r (11)k k k

where matrix F and vector g are online updated using the Holt's 
linear exponential smoothing technique [4]

 

 F = a (1 + b ) ·I                             (12)k k k
-  g = (1 + b )(1 - a )x - b a + k k k k k k-1 
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         (1 - b )b                (13)k k-1

where I is the identity matrix, and both a and b are parameters k k 

lying in the range from 0 to 1, x is the predicted state vector at k 

time k, and vectors a and b at time k, are obtained as
a = a x + (1 - a )xk k k k k

            b = b (a - a -1) + (1 - b )bk k k k k k-1

Vector y consists of power system measurements, including k 

injected and transferred active and reactive powers, voltage 
magnitudes or wide area synchrophasor measurements obtained 
over phasor measurement units (PMU).

The synchrophasors of bus voltages are linearly related to the 
state variables, whereas the synchrophasors of branch currents, 
in rectangular or polar form, are represented as non-linear 
functions in terms of the state variables [21], similar to how 
conventional power flow measurements are represented in state 
estimation.

UKF procedure in power system state estimation

The UKF algorithm used to estimate the state of a power system 
with N buses starts with an assumption of the initial state vector 
x  and the corresponding covariance matrix P . Since the 0 0

reference bus angle is known and is invariant in time, the state 
vector has a dimension n = 2N-1 equal to the number of 
unknown state variables.

The set of 2n + 1 sigma points, obtaining X . These sets of sigma 0

points (each column of X ) are evaluated, one by one, in the 0

prediction ,creating by this a matrix containing the propagated 
sigma points at 
k = 1

i i
X = F X  + g                       (14)1 0 0 0   

i i thwhereX and X  are the i  column of Xmatrices and X , 1 0 1 0

respectively. F  and g  are initialized from () and ().0 0

Then, the predicted state vector and the predicted covariance 
matrix at time k =1 are obtained. A new set of sigma points is 
built, which capture the distribution of the predicted state vector. 

-After that, the sigma points are grouped in matrix  X and then 1

propagated through the measurement-update equations .

- i - iY = h(X  )                      (15)1 1

- i - i th - -As above, Y  and X  correspond to the i  column of Y and X , 1 1 1 1

respectively.

The mean and measurement covariance matrices are obtained 
using equation of Unscented Transform, whereas the filter gain, 
the states and the covariance matrix are calculated using the 
same equation. The procedure above is repeated for every time 
instant k. From the above mathematical description of the UKF, 
it is obvious that it does not require the computation of the 
Jacobian matrix, making the method easier to implement with 
similar computational requirements.

G) Extended Set Membership Filter (ESMF)[20]

The ESMF gives an on-line nonlinear estimation with an 
assumption that noise sources are unknown but bounded, rather 
than stochastic as in probabilistic estimation algorithms such as 
the extended Kalman filter (EKF) and the unscented Kalman 
filter (UKF). Thus, the ESMF provides confidence to the 
estimated states for the safety and reliability of power systems. 
ESMF using set membership filter co-ordinated with concept 
bounded noise. Aforesaid methods consider property of noise 
stochastic having a Gaussian nature. In ESMF it's assumed that 
extreme bound of noises are known. Dynamic state estimation is 
being carried out based on this notion, so results are more 
accurate. 

H) Mixed Kalman Particle Filter (MKPF)[21]

In some specific cases, such as load or generator output power 
mutates, the limitation of EKF method will produce a large 
error. MKPF method mixes the EKF and UKF method as 
recommended distribution, can achieve a more accurate 
approximate expression to the real distribution and with more 
forecasting and filtering accuracy. Combined with the real-time 
data of mixed-measurement (SCADA and PMU), a power 
system dynamic state estimation is done. The method utilizes 
the EKF and UKF methods, can avoid the linearization errors of 
EKF and the limitation on unsuited to non-gaussian model of 
UKF, and get a more accurate approximate expression of the 
true distribution.

I) Adaptive Kalman Filter (AKF)[22]

Adaptive Kalman Filter approach deals with two different 
model of process noise covariance matrix Q for static and 
transient state estimation. Convergence efficiency of Kalman 
filter depends on accurate information about Q and 
measurement covariance matrix R. Large system which varies 
with time its difficult to obtain accurate knowledge about Q. So 
AKF first senses current status of power system and than it 
switches between the model of Q based on static or transient 
state estimation. This model works efficiently for tracking 
harmonics as well as for tracking harmonics injection. This 
model is linear and frequency independent with harmonic bus 
bar voltage as state variables. An adaptive Kalman filter 
utilizing statistical rules to switch between the two basic Q 
models is presented for dynamic harmonic state estimation. The 
method replaces the optimal Q model with the use of two basic 
Q matrices, which essentially eliminates the need for searching 
for an optimal Q matrix. Moreover, harmonic injection tracking 
through dynamic HSE is also demonstrated.

5. COMPARISON OF EXTENDED KALMAN FILTER 
A N D  U N S C E N T E D  K A L M A N  F I LT E R  
APPROACH

EKF and UKF are the methods and their variants are widely 
proposed for Dynamic State Estimation purpose in recently 
published research work [9].  Under the load variation and in the 
condition of sudden fault UKF gives better result as compared to 
extended Kalman filter using first order Taylor series in terms of 
accuracy as well as the time consumed to converge to the 
solution. Some the comparison points are as under [23]:
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? UKF is governed by sigma points. So no linearization 

process so all information will be intact.

? UKF does not include any calculation for differential 

matrix calculation like Jacobian or Hessian matrix which 

are required to be calculated in EKF

? For higher order Gaussian noise distribution UKF is 

better and for non Gaussian noise distribution also it 

works better than EKF.

? If the system in which is the dimension of the Jacobian 

is comparatively small than EKF and UKF both have the 

same accuracy in the estimation process. 
Finally the biggest edge UKF is having over the EKF is non 
requirement for the calculations of Jacobian matrix which 
makes UKF faster than EKF in estimation process. Other in 
terms of accuracy both go hand in hand. 

6. CONCLUSION

Based on the details available in the literature, it can be 
concluded that EKF works well as an DSE algorithm for single 
machine infinite bus system and multi machine system as well 
[24].SRF's performance is also stable as compared to 
conventional Kalman filter, where as the system in which 
measurement are with outliers, suggested robust estimation 
technique works better with use of the M estimation technique. 
ANN method, which predict various loading and generation 
accordingly, also perform considerably well for DSE purpose. 
Another technique of AI is fuzzy logic in case of large and 
drastic disturbance in the system. When system has low 
frequency oscillations, DSE using Shank's method 
differentiates between fault and oscillation and providing good 
DSE under that condition. UFK works faster than EKF as it 
doesn't include calculation of Jacobian Matrix and as it works 
sigma points are used to estimate instead, so convergence is 
faster compared to EKF. Also the in the UKF because of sigma 

point the system is treated with its inherent non linear nature so 
the linearization error does not occur like other methods. Also it 
works well in case of large disturbance also as well as in the case 
of low frequency oscillations. Considering these all UKF seems 
to be appropriate method of all suggested. Apart from this 
method, the method of Limiting EKF can also be used for the 
estimation process as it can offer much lesser convergence time. 
In this method there is no need to calculate Jacobian or Hessian 
matrix like EKF, but average of the pre computed gain and 
covariance matrix is taken into consideration for estimation 
process which substantially reduces the computational 
time[25].  
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Random Thoughts
I have come across new and innovative interpretations of certain philosophical concepts and events, which have taken 
me to an alien and unexplored region of thought- process. I hope you will delve deep into what is written below for a 
freshness of thought.

I. Scenario 

A child who finds himself in heaven but in a lower place than a man, asks God why he should be in a lower place, 
to which the reply is that the man did many good works.

The child then asks why he had to die before he did good works, to which God replies that he ended this child's life 
because he knew he would have become sinner.

The cry goes up from the damned hell as to why they were not caused to die before they sinned.

The philosopher at Ghazali comments that "the imponderable decisions of God cannot be weighed by the scales 
of reason".

II. Event

A. The human beings (he/she) can be broadly categorized into three (3) groups. 'Ordinary' man, 'Good' 
man, and 'Divine' man. For the same event /situation, how these three groups will react/behave, is 
illustrated aptly from Ramayana.

Ram, on a long wait, in search of Sita, sees hanuman approaching him fast from the southern skies. 
Ram gets very much excited and when Hanuman presents the 'Choodamani' (Hair-pin) of Sita, Ram's joy 
and happiness knew no bounds and in the process, warmly embraces Hanuman. Within a short time, 
however, Ram pushes Hanuman forcibly and utters. "Let us forget this early"

Hanuman, initially gets a shock of life like ordinary people. He regains his composure without jumping 
into an erroneous conclusion as he was quite sure that there must be some good reason for Ram's so 
called rude behavior Hanuman, therefore, desired to know from Ryam seeking exact reason of Ram's 
abrupt action.

Ram clarified. There are three categories of people. 'Ordinary' man is selfish and whatever help others 
do to him, he never thinks of returning it. He is so selfish that he knows to 'take' only and not to 'give'

'Good' man on the other hand, waits for an appropriate opportunity to return the good things done to 
him by others, and if possible, to give more than what he received.

'Divine' man does not least desire that his 'giver' at any time faces a bad situation necessitating return/help 
from the 'taker'.

The 'Good' man is thus sandwitched by 'ordinary' man one side, and 'Divine' man on the other, of 
showing gratitude to the 'giver' but for different reason i.e. 'Divine' man does not desire that the 'giver' face 
any needy/difficult situation while the 'ordinary' man being miserly, is indifferent to return the 'giver' either in 
kind or action. The 'ordinary' man and 'Divine' man are thus poles apart.

B. In the era of Buddha, he used to give sermons to an assembly of all categories of people, without any 
discrimination of caste, creed, Religion, age, profession etc. On one occasion, after the sermons, Buddha 
concluded - let us all do our duty.

But unfortunately the people in different professions, good or bad, started thinking that they have got 
sanction to continue to do what they were doing so far. Ordinary people do not know what is good or bad 
unless specifically pointed out to them.

We have, therefore, to be on guard to explain clearly and fully without any ambiguity as what is good or 
bad, to others, particularly ordinary people/novices who have limited and less exposure to worldly 
knowledge. 

C.           The mindset and thinking of people have changed/are changing a lot over the centuries. When the great 
epic 'Ramayana' was written, the people were then pious and implicitly followed what is written/said in 
scriptures. It is said that the brotherly love of Bharata to Ram is incomparable and so strong worth 
emulating by others. When Bharata goes to forest to call Ram back to Ayodha and take the reins of the 
Kingdom, Ram refuses. Bharatha then requests Ram to part his Paduka so as to install it on the throne.

In one of the Assembly of learned people, I happen to hear one of the participant (humorously or 
seriously I do not know) saying in a noval way that Bharata had gone to forest on brainwashing by his 
mother - Kaikeeji, to ask for Paduka so the 'Ram' can be inflicted with more hardships of walking over 
thorns etc. in the forest: not with brotherly affection. What a diverse idea!

D. Sometimes hand gestures/body postures land us in difficult/misunderstanding/ embarrassing 
situation. When I was undergoing a training in Switzerland in seventies, a 'French Teacher' was taking a 
class of participants from various parts of the globe including India, on Digital and Analog Systems.

The French Teacher, after an elaborate, clear and good exposition, enquired us whether we have 
understood the systems. There was an echo of 'yes' except from a participant hailing from one of the 
States in India. Instead of saying orally, he gestured with his head.

N. Dinker
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The French Teacher thought that this participant has not understood and therefore repeated the 
matter. Again the same gesture, again an explanation from the teacher and this went on 3 times. By now 
the Teacher got frustrated and exhausted and asked him what he has not understood. The participant 
cooly replied in words that he has understood very nicely in the first instance itself. 

Normally, when we understand something, we answer with our head moved up & down: when we do 
not understand we move our head horizontally 'left to right' and 'right to left'

But this participant was moving his head round and round like the needle hands of a clock that led to a 
wrong interpretation and to the Teachers agony.

There are some gestures which have different meaning/interpretation from country to country 

It is, therefore, preferable to say in words so as to avoid embarrassing and difficult salutations.

If we have 'a point' only, umpteen number of possibilities are there: but two points are there, there is only 
one possibility

Quote for the Day
vAn investment in knowledge always pays the best interest
vI believe that we cannot live better than in seeking to become better.
vThe ultimate test of a relationship is to disagree but hold hands.
vWe survive by remembering, but sometimes we survive by forgetting.
vNot doing more than average is what keeps the average down.
v'O God, thy sea is so great, and my boat is so small!
vPeople with goals succeed because they know where they are going.
vDuty makes us do things well, but love makes us do them beautifully
vLove is the only force capable of transforming an enemy into a friend.
vThe aim of argument, or of discussion should not be victory, but progress.  

The Master's Wisdom - Priorities.

According to legend, God sent an Angel to the master with this message: "Ask for a million years of life and they 
will be given you. Or a million million. How long do you wish to live?"

"Eighty years", said the Master without the slightest hesitation.

The disciples were dismayed. " But, Master, if you lived for a million years, think how many generations would 
profit by your wisdom".

"if I lived for a million years, people would be more intent on lengthening their lives than on cultivating Wisdom.

Something To Think of Perceptions

A heart surgeon took his car to his local garage for a regular service, where he usually exchanged a little friendly 
banter with the owner, a skilled but not especially wealthy mechanic.

"So tell me", says the mechanic, "I have been wondering about what we both do for a living, and how much more 
you get paid than me!"

"Yes?...' says the surgeon.

"Well, look at this," says the mechanic, as he worked on a big complicated engine," I check how it's running, open 
it up, fix the valves, and put it all back together so it works good as new. We basically do the same job, don't we?" And yet 
you are paid ten times what I am - how do you explain that?"

The surgeon thought for a moment and smiling gently, asked, "Can you try it with the engine running?"

- Contrbucted by N. DINKER

One Points Two Points

Multiple Possibilities One Possibilities 
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Er. KK Bhatia is being felicitated on completion of 65 years of age by 
Er. GV Akre. To his right is Er. VB Harani and to his left is 

Er. GP Shukla

Secretary Er. VB Harani presenting Annual Report. Sitting on dias  
(LtoR) Er. GP Shukla, Jt. Secretary, Er. GV Akre, Chairman, Er. SB Lele, 

Vice-Chairman & Er. AN Makwana, Tresurer

August gathering during AGM

Er. SM Takalkar (L) is being felicitated on completion of 65 years of 
age by Er. ND Makwana. Er. VB Harani is seen in the centre.

Dr. (Er.) KR Bhatt (L) Prof. Sardar Vallabhbhai Institute of Technology 
is felicitated for his Engineering Excellence in the form of Doctorate 

in Electrical / Electronics Engineering by Er. GV Akre, 
Chairman of Chapter, by presenting a citation.

Er. YD Mehta, Election Officer declares results of election.
To his left is Er. VB Harani and Er. GP Shukla

PHOTOGRAPHS OF AGM DT. 15-09-2013
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Late Er. Nalin Bhatt lighting the lamp to mark the inauguration of the 
office premises of Vadodara Chapter at 48FF, Avishkar Complex, 

Old Padra Road, Vadodara. Others (LtoR) Er. GV Akre, Er. BN Rawal, 
Er. N Dinkar, Er. HR Karandikar, Er. AK Singh and Er. PR Navadia

SPE(I), Vadodara Conferred upon Er. Nalin Bhatt an honorary 
Fellow Membership during AGM in Jan. 2001. 

(LtoR) Er. N. Dinker, Chairman, SPE(I), Vadodara, Er. BSK Naidu, 
President SPE(I), New Delhi, Er. Nalin Bhatt, Chairman, GEB & 

Er. PH Rana, Member (Tech.) GEB.

Er. Nalin Bhatt signing the visitor book in the office of SPE(I), 
Vadodara. Er. SM Takalkar (on left) and Er. SM Joshi look on.

Seminar on Energy Conservation. (LtoR) Er. HA Shah, Member 
(Tech.), GEB, Er. Nalin Bhatt, Chairman, GEB and 

Er. N Dinker, Chairman SPE(I), Vadodara

FOND MEMORIES OF LATE ER. NALIN BHATT

Following Members have donated to SPE(I), Vadodara.

1. Er. Kishorchandra N Rathod  - Rs. 501 

2. Er. Navinchandra V Rede - Rs. 3000

3. Er. RM Desai - Rs. 500

SPE(I), Vadodara Chapter thanks to the above donors. SPE(I), Vadodara further expects similar response from 
member as well as well wishers.
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